


Somedav all terminals will be smart ..• .• .. 

+ 128 Functions-software controlled 

+ 7 x 12 matrix, upper/lower case letters 

+ 50 to 38,400 b aud-selectable 

+ 82 x 16 or 92 x 22 format-plus graphics 
+ Printer output port 

+"CHERRY" keyboard 

CT-82 Intelligent Terminal, assembled and tested . . . . . . .  $795.00 ppd in Cont. U.S. 

IIITr! SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 
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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) 
e 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 circuits 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 8V and 15A at ± 18V 
to support plug-ins. 

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

fielcl for many months. It's proven 
itself. 

Yow shou ld 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 Inquiry card. 
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Tomorrow's computers today 



RS-232 or 

Parallel Parallel 

l/0 Port #2 1/0 Port #3 

I \ 

latched Programmable 
Outputs Baud Rate 

UART with 

4 MHz MHzZ-80A 
Crystal Clock 

Completely Buffered 

Bus Interface 

On Card 

Voltage 

Regulation 

8K ROM lK RAM for System 

Capacity Expandability 

The single card computer 
with the features 

that help you in real life. 
COMPLETE COMPUTER 

In this advanced card you get a pro­
fessional quality computer that meets 
today's engineering needs. And it's one 
that's complete. It lets you be up and 
running fast. All you need is a power 
supply and your ROM software. 

The computer itself is super. Fast 
4 MHz operation. Capacity for 8K bytes 
of ROM (uses 2716 PROMs which can 
be programmed by our new 32K BYTE­
SAVER® PROM card). There's also 1 K of 
on-board static RAM. Further, you get 
straightforward interfacing through an 
RS-232 serial interface with ultra-fast 
speed of up to 76,800 baud- software 
programmable. 

Other features indude 24 bits of bi­
directional parallel 1/0 and five on­
board programmable timers. 

Add to that vectored interrupts. 

2 BYTE June 1980 

ENORMOUS EXPANDABILITY 
Besides all these features the Cro­

memco single card computer gives you 
enormous expandability if you ever need 
it. And it's easy to expand. First, you 
can expand with the new Cromemco 
32K BYTESAVER PROM card mentioned 
above. Then there's Cromemco's broad 
line of S100-bus-compatible memory 
and 1/0 interface cards. Cards with fea­
tures such as relay interface, analog 
interface, graphics interface, opto­
isolator input, and A/D and D/ A con­
version. RAM and ROM cards, too. 

Card Cage 32K BYTESAVER PROM card 

Cromemeo 
i n c o r p o r a t e d  
Specialists in computers and peripherals 

EASY TO USE 
Another convenience that makes the 

Model sec computer easy to use is our 
Z-80 monitor and 3K Control BASIC (in 
two ROMs). With this optional software 
you're ready to go. The monitor gives 
you 12 commands. The BASIC, with 36 
commands/functions, will directly ac­
cess 1/0 ports and memory locations­
and call machine language subroutines. 

Finally, to simplify things to the ulti­
mate, we even have convenient card 
cages. Rugged card cages. They hold 
cards firmly. No jiggling out of sockets. 

AVAILABLE NOW/LOW PRICE 
The Model SCC is available now at a 

low price of only $450 burned-in and 
tested (32K BYTESAVER only $295). 

So act today. Get this high-capability 
computer working for you right away. 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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24 AN ANSWER/OR! GINA TE MODEM by Ronald G Parsons 
Construction from precalibrated modules that eliminate the need for complicated ad­
justments makes this modem a practical project for the homebrewing hobbyist. 

42 1/0 EXPANSION FOR THE TRS-80, Part 2: Serial Ports 
by Steve Ciarcia 
Along with � discussion of the theory of serial 110 ports, here's a design for an 
economical RS-232C interface that is compatible with standard TRS-80 software. 

64 ZSO OP CODES FOR AN 8080 ASSEMBLER by William T Powers 
Using predefined variable names, you can generate proper 280 machine-language code. 

96 COMMUNICATING IN TWO DIRECTIONS by Mark R Tichener 
With proper transmission lines, extra terminals can make your personal computer flexi­
ble and easy to access from many locations. 

122 A TIME-SHARING/MULTI-USER SUBSYSTEM FOR 
MICROPROCESSORS by Don Kinzer 
This minimal hardware/software system shows that running multiple users on 
microcomputers is a simpler task to implement than most think. 

140 A TELEPHONE-DIALING MICROCOMPUTER by John Renbarger 
Automatic telephone dialing can be done by two diverse methods. 

Background 
88 MY TRS-80 TALKS TO MY CROMEMCO Z-2 by Rod Hallen 

Peripherals that were once dedicated to a single computer can now be shared by using 
this communications scheme. 

108 UNDERSTANDING ISAM by Reginald D Gates 
Some microcomputers can use the indexed-sequential access method, known as ISAM, 
instead of random access or sequential access. 

214 INTERPERSONALIZED MEDIA: WHAT'S NEWS? by ]ames A Levin 
Decreasing costs and increasing availability of telecommunication facilities for 
microcomputers imply modes of communication vastly different from the ones we use 
today. 

230 FIFTEEN: A GAME OF STRATEGY (OR TIC-TAC-TOE REVISITED) 
by John Rheinstein 
This is a Nim-like game in which players try to pick numbers that will add up to 15. 

Nucleus 
6 Editorial: The Grass Roots 

Electronic Post Office . . .  
1 2  Letters 
84, 212, 228 BYTE's Bits 
86 Ask BYTE 

136 Book Reviews: The Network 
Nation: Human Communications 
via Computer 

174 BYTELINES (formerly BYTE News) 
182 BYTE's Bugs 
186 BYTE's Bits: Bills Introduced in 

Congress 

196 Technical Forum: A Race-Car 
Monitoring Program; Computing 
Time Between Dates 

204 Event Queue -
210 Clubs and Newsletters 
238 Languages Forum: Comment and 

Correction for Mouse 
242 What's New? 
287 Unclassified Ads, BOMB Results 
288 Reader Service, BOMB 
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512 x 484 resolution 
display supervised by 
its own Z80 micropro­
cessor 

32K bytes of dual port 
memory give a com­
pletely undisturbed 
screen image 

Resident software em­
ulates an ASCII ter­
minal and provides 
graphics routines for 
point, line, region, and 
light pen usage, and 
more 

Compatible with any 
S-1 00 system, yet eas­
ily interfaced to other 
computers 

72 key keyboard with 
g r a p h i c s  f u n c t i o n  
keys 

15" high performance 
monitor 

By 

SCION CORP. 

Wordsmith Word Pro­
cessor software 

40-line page display 

Selectric layout key­
board plus 20 Word­
smith function keys 

15" high performance 
monitor 

Compatible with S-100 
systems 

Complete documenta­
tion 

Call or write: 

SCION CORP. 
8455-D Tyco Road 

Vienna, Virginia 22180 
(703) 827-0888 



CECO 
CECO 

CECO 
C EC 0 

BLACK AND WHITE BLUES GOT YOU 
DOWN? WANT TO ADD AT LEAST A TINT 
OF COLOR TO YOUR COMPUTING? WISH 
SOMEONE WOULD COME UP WITH AN IDEA 
·ro IMPROVE CONTRAST, RELIEVE EYE 
STRAIN, AND PROVIDE A SURFACE THAT 
IS EASY TO CLEAN FOR YOUR 
MONITOR? 

THE 'ORIGINAL SMOKE SCREEN' IS 
YOUR ANSWER! CECO HAS FOUND THE 
RIGHT MATERIAL THAT COMBINES THE 
BEST FEATURES OF DURABILITY, 
PERFORMANCE, AND EASE OF 
INSTALLATION, MADE FROM TOUGH 
ACRYLIC MATERIAL IT HAS SHOWN 
ITSELF TO BE RELIABLE, AND 
OPTICALLY SUPERIOR. WHILE NOT 
RECOMMENDED FOR COLOR MONITORS, IT 
IS THE PERFECT MATCH FOR YOUR 12" 
BLACK AND WHITE. 

THE 'ORIGINAL SMOKE SCREEN' COMES 
READY TO INSTALL, EVERYTHING YOU 
NEED IS IN THE PACKAGE, NO 
DRILLING, SCREWS, OR OTHER 
DAMAGING MOUNTING IS REQUIRED. 
FOR AS LITTLE AS $9.95 YOU CAN 
FINALLY IMPROVE THE OPTICS OF YOUR 
MONITOR IN ONLY SECONDS. TRULY, 
THIS IS A VAIDABLE ADDITION TO 
YOUR SYSTEM. 

MONO-CHROMATIC IMAGING IS THE KEY 
TO THE 'ORIGINAL SMOKE SCREEN' BY 
CECO AND IT PROVIDES AN IMAGE THAT 
IS EASIER TO VIEW THAN AN 
UNPROTECTED MONITOR. MAKES 
GRAPHICS LOOK MORE INTERESTING. 
PROVIDES A REAL IMPROVEMENT TO 
MONITOR PROTECTION. 
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The Grass Roots 
Electronic Post Office 
or, How Electronic (and Private) 
Mail Is Already Here 
by Carl Helmers 

How many of our readers could agree with the following propositions about 
ways in which they live? 

I never use a telephone. ( ) Agree ( )Disagree 

I never talk with anyone. ( )Agree ()Disagree 

Most readers would disagree with both propositions, since they use 
telephones and talk to one another-as do most people in our society. One 
would be tempted to compare the first proposition with the second by noting 
that telephone use is simply talking augmented by technology. Talking does 
not require any technology, whereas using a telephone does. However, both 
are means of communication (ie: sending and receiving messages). Talking and 
telephone use both require what is perhaps our oldest technology: verbal 
reasoning within a commonly defined language. 

Communications is the theme of this issue of BYTE and our emphasis is on 
extensions to the scale of this technology. We are talking about telephone net­
works with personal computers attached. The medium is the telephone net­
work, and computers are the tools. We offer a number of articles this month 
covering areas as diverse as the technology of modems to their use in new 
forms of electronic-publication services for personal-computer users. In future 
months, readers will see more articles on communications applications of 
small computers. 

The personal computer heralds the beginning of an age of personal data 
communications, encouraged by recent changes in telephone rules which allow 
"foreign" attachments to be connected with the telephone network. An 
unplanned side effect of these rule changes is that a personal computer can be 
one of those foreign attachments, in addition to the various forms of non-Bell 
domestic telephones and phone-answering machines. 

We now see the ability for a personal-computer owner to send a message to 
another via the telephone network at any time of the day or night. The re­
ceiving computer will most likely have a floppy disk for storage and a printer 
for hard-copy output. If a letter takes a week to arrive at its destination or may 
be forever lost, why even bother with "first class" mail? A slightly more expen­
sive electronic system already exists through data communications. These 
facts guarantee the existence of the completely unofficial, unplanned "Grass 
Roots Electronic Post Office." 

For one of our readers with a personal computer to open his or her own box 
in the Grass Roots Electronic Post Office there is an initiation fee of sorts, 
namely the price of some standard or custom software and Federal Com­
munications Commission (FCC) approved and registered modem-phone con­
nection to the typical small computer. The auto-answer/auto-dial modem is 
the enabling technology for the personal computer in this application. The key 
to the user's mailbox is the software running in the computer. The address is 
provided by the telephone network as the usual phone number. A common 
language is provided by 8-bit asynchronous serial communications at 300 bits 
per second (bps). 



"For reliable data storage, 
you can't beat Shugart's 
.. 1• DJ• ftopnv.. '' TM Raymond Schlitzer, Owne�-J•a r J. Computerland, San FranCiSCO 

"I sell systems my customers can depend 
on. That's why most of the personal and 
small business computer systems sold here 
feature Minifloppy disk drives. I know 
from experience I can rely on the 
Minifloppy?' 

Since 1976 Shugart's Minifloppy has 
been used by more small computer system 
manufacturers than any other drive. In 
fact, more than half-a-million Minifloppys 

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

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

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

Relyonthe Headstrong Company. 
TM-Miniftoppy is a trademark of Shugart Associates. �®Shugart 

475 Oakmead Parkway, Sunnyvale, California 94086 



The network has existed since the 
phone companies made direct-dialing 
telephones practically universal in re­
cent years. The telephone companies 
have solved all the problems of send­
ing messages by the best routes, 
addressing the recipients of the 
messages, and running the needed 
lines. They provide a universally 
switched bandwidth adequate for 300 
bps (30 characters per second) with 
simple Bell 103-style modems. With 
these specifications a three-minute 
phone call transmits 5400 characters 
of information. This is approximately 
equivalent to three 1920-character 
(24-by-80) terminal screens full of in­
formation, or a page and a half of for­
matted printed text. To send such a 
message from New Hampshire to a 
friend of mine in Santa Clara, 
California, would cost about $0.60 at 
the current rates, if done at night or 
on the weekend. This is not an ex­
cessive premium over the cost of a 
$0.15 first-class letter which might get 
there within a week. 

Thus any two people who have a 
personal computer and a Bell 
103-compatible modem can send elec-

tror{ic messages back and forth. Such 
messages can be on an "instant" basis 
with the two parties actively at a ter­
minal. Or such messages can be sent 
on a "store-and-forward" basis, in 
which case no active human inter­
vention is needed at either end at 
transmission time; messages are 
created as text files with addressee 
information. Then, at the optimal 
time of day from a telephone-rate 
point of view, these text files are sent 
to the appropriate recipients with 
similar computers. 

The purposes of such communica­
tions are as varied as the purposes of 
any communication. The com­
munication can be made totally 

, private, if desired, by use of an 
automatic encryption technique, or 
the communication can be as open as 
the normal telephone call. As more 
and more people obtain this type of 
equipment, especially the auto­
answer/auto-dial type of modem, 
there is the need for directories of 
people with active data nodes on the 
phone network. 

Most everyone keeps a personal 
directory of telephone numbers in a 

Now MONTY™ challenges you to 

SCRABBLE* 
MONTY'M's no ordinary Scrabble* player! He spices up his game with music and 
colorful graphics. And he can challenge you at any skill level- beginner to expert with 
tens of thousands of words. Available on disk only for Apple II, TRS-80 LEV E L  II and 
CP/M based systems (16K required) for use with your Scrabble game. Send $29.95 
check or money order or CALL NOW Toll Free (see below) for VISA or MASTER­
CHARG E purchase. Iowans add sales tax. "MONTYTM plays Monopoly" also available. 

Another Incredible 
Computer Opponent 
Program 

@ Ritam Corporation 
I 

"MONTY'" plays Scrabble'' 
P.O. Box 921 o Apple II disk . $29.95 
Fairfield, Iowa 52556 1 g b��M

8
� 
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111 dosk ��:�� 
0 CP/M 8" disk 29.95 

"MONTY'" plays Monopoly" 
0 Apple II cassette $24.95 
0 Apple II disk 27.95 
0 TRS-80 cassette 24.95 
0 TRS-80 disk 27.95 

•Scrabble Is a t rademark of Selchow & Righter Co. I 
Monopoly Is 8 trademark of Parker Bros., Inc. I Charge my 0 VISA D MASTER CHARGE Exp. Date. __ 

Apple Is a trademark of Apple Computer, Inc. Credit Card # MC Bank # __ 
TRS-80 Is a trademark of Tandy Corp. 1 Sig nature --------------
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:�=�����;�·by Name ---------------

Selchow & Righter Co. or Parker Bros., Inc. J Address ---------------

<>Ritam Corp. 1980 I City _______ Slate __ Zip __ _ 

ORDER NOW TOLL FREE • 800·624·7888 • 800·852·7777 (Calif.) • 800·824-7919 (HI & AL) Ask for Operator 975. 
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more or less organized fashion. With 
a personal computer, such a directory 
can be kept on a floppy disk. Using 
an auto-dial modem which can dis­
connect its carrier after dialing, 
automatic dialing of voice calls is pos­
sible. A natural extension is to main­
tain a personal directory of modem 
communications contacts along with 
the mode of operation used. 

Just as a telephone-company direc­
tory goes far beyond an individual's 
list of friends and contacts, we may 
see modem manufacturers, indepen­
dent publishers, or computer clubs 
publishing directories. Each entry 
would consist of the telephone 
number and any equipment informa­
tion needed for random access. The 
widespread publication of general 
access information for private com­
puters really defines the Grass Roots 
Electronic Post Office as a social 
phenomenon larger than its origins 
with individuals and small groups. 

One thing we do not need as users, 
however, is the United States Postal 
Service (USPS) intervention. Today 
the system works through the won­
ders of our existing AT & T network. 
But then, private-letter express com­
panies worked very well before the 
government postal monopoly was 
given legal protection in the nine­
teenth century. Occasional challenges 
of the private express statutes and 
USPS inefficiency are made. Com­
panies making the challenge have 
shown excellent profitability prior to 
being closed down by the govern­
ment -enforced postal monopoly. If 
these companies were allowed to exist 
and expand, we might have a little 
improvement (lower prices, better 
service) in first-class mail delivery. 

In spite of heavy regulation, 
telephone companies work very well. 
After many decades of government­
sanctioned limitations on competi­
tion, telephone companies are now 
facing new rivalries from many 
sources. Alternative long-distance 
voice and data-communications tech-

. niques now exist over microwave and 
satellite links. Competition is grow­
ing in alternative telephone set 
designs. The fact that modems can be 
connected to the telephone network 
at all is part of this recent regulatory 
reform. 

Running counter to this liberalizing 
trend is the U S Postal Service's re­
cently expressed desires to "provide" 
electronic mail. A political reaction 
from the U S Postal Service and its 



zaooo. 
You know itS better. 

No� itS real. 
Welcome to the next micro­
computer revolution. A whole 
new generation of processors 
that bring big-machine architec­
ture to small computers: Up to 
10 times the throughput of Z80. 
Eight megabytes of directly-ad­
dressable memory. Plus, a rich, 
powerful set of over 400 instruc­
tions, data types and address 
modes. 

Not a_pron1ise. A reality. 
I ntrod uc i ng M PU-8000™­

our brand-new 16-bit CPU that 
makes the most of Z8000's 
many advantages, and then 
some. 

With MPU-8000, you get 
all the computing power you 
need. And, you can have it with 
the low-cost Z8002, which ad­
dresses 64K, or the fu II eight 

megabyte Z8001. There's plenty 
of room for expansion, too, via 
a top connector that makes 
adding an MMU or other Zbus­
'compatible accessories literally 
a snap. 

Software support? Z8000 
Pascal, editor, macro-assembler, 
operating system and more are 
on the way. But you don't even 
have to wait for them. Our new 
CPU is usable now in your pres­
ent IEEE S-1 00 system, simply by 
slaving our MPU-8000 to your 
existing Z80 and cross-assem­
bling your programs for the 
Z8000. 

Think about it: 16-bit 
S-1 00. All the power, speed and 
flexibility of a mini, simply by 
plugging in the new MPU-8000. 
From lntersystems: Computer 
products you can rely on. And 
build on, too. 

Doon<eo����a®ooo�™ 
Ithaca lntersystems Inc., 

1650 Hanshaw Road/ P.O. Box 91, 
Ithaca, NY 14850 

607-257-0190/TWX: 510 255 4346 

© 1980, Ithaca lntersystems Inc. 



allies in Congress could adversely af­
fect the future of a Grass Roots Elec­
tronic Post Office. Based on the past 
effectiveness of the Postal Service, the 
results could well be disastrous. In a 
confrontation between the FCC and 
the Postal Service during 1979, the 
FCC caq1e out as a defender of elec­
tronic media from interference. 

Assuming that political problems 
are not sufficient to hinder the grow­
ing private use of data-com­
munications techniques, what 
technical problems might be present? 
The technical basis of raw com­
munication was set many years ago 
with the definition of the Bell 103 
modem standard. Perhaps the most 
significant remaining problem is the 
definition of "generally accepted" 
protocols for two-user interactions of 
various kinds. (Multiple-person, con­
ference call interactions are the excep­
tion in telephone usage.) 

Protocols of this sort often grow 
out of practice in the art. A parallel 
example from a related communica­
tions field is the protocol used by 
citizen band (CB) radio corres­
pondents. It is derived from common 
usage, and has evolved in time as a 
subset of the English language. But it 

Notes by Carl Helmers 
Many of our readers will want 

to explore further this idea of per­
sonal use of data CQmmunications. 
An excellent source of information 
is found in the manuals provided 
by D C Hayes Associates Inc that 
accomparzy its communications 
products. This company markets 
an S-100-compatible modem and 
an Apple-compatible product 
which is called Micromodem II. 
These comments are based on the 
manual forr the Micromodem II, 
written by Donald 1 Hyde. 

The content of the Micn;>modem 
II Owner's Manual is an example 
of some of the best documentation 
available. We find an 81-page 
booklet which is well illustrated 
with technical drawings and 
examples. !1: begins with the ex­
pected details of installation and 
use of the Mieromodem's built-in 
programs. It then progresses to a 

· complete discussion of elementary 
modem programming, illustrrated 
by examples. We find out how to 
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is a protocol· with defined meanings 
and semantics taken from common 
English. One fairly standard com­
munication protocol already exists in 
the form of "computerized com­
munity bulletin-board systems" 
(CCBBS) begun by Ward Christensen 
and Randy Suess of the CACHE com­
puter club in Chicago, Illinois. Many 
similar systems now exist as the soft­
ware percolates around the country. 

We can expect operating protocols 
for computers attached to the phone 
network to be as varied as the dif­
ferent styles of operating systems. We 
hope to find a generally accepted pro­
tocol for some key items. For ex­
ample, the characters used to invoke 
a "Help" system usage aid may 
reduce through practice to one or 
more alternatives. This is somewhat 
akin to CB common usages like "10-4 
good buddy" meaning "yes." It will 
be interesting to see what develops in 
this area. 

But whatever the command prac­
tices that evolve, an underlying stan­
dard is provided by the American 
Standard Code for Information Inter­
change (ASCII) standard, as recently 
extended. Every personal computer 
made in the United States uses some 

dia1 the telephone, hang up the 
telephone, answer the telephone, 
transmit data and receive data-a11 
from examples given in BASIC. (D 
C Hayes promises to release infor­
mation on use of the Micromodem 
with Apple Pascal, but as of this 
writing it has not been received. IY!I 
a phone conversation in mid­
March, we found that the Pascal 
software for Micromodem IL is 
complete but not 100% debugged. 
Readers can expect to see the 
Pascal software available soon.) 

Under other headings, we find 
advar.zced pr0gramming techniques 
·such as manipulation of hardware 
defaults, tuming off the carrier so 
that another phone on the same 
line can be used for voice pur­
poses, waiting for the Nth ring, 
etc. Inspirational programs mre 
provided in a chapter of that name 
in order to give examples of ap­
plications such as repertoire dial­
ing, and even a computerized 
wakeup call-generator. 

A tutorial chapter is devoted to 

adaptation of the ASCII standard for 
character information. And, in 
ASCII, certain codes have predefined 
semantic meanings such as "acknowl­
edge," "negative acknowledge," "car­
riage return," "line feed," etc. These 
predefined meanings can be used to 
some advantage; they represent a 
history of conventions that antedate 
widespread personal computer usage. 
There is no real need to reinvent a 
wheel which grew out of facing these 
problems of computer-to-computer 
communications. 

In summary, while there are some 
nagging problems, the Grass Roots 
Electronic Post Office is alive and 
well. It exists in the hardware and 
software of personal-computer users 
who have modems as part of their 
systems. As a means of sending mes­
sages and using the telephone net­
work more effectively by individuals 
or businesses, it has grown out of the 
simple availability of the hardware. It 
is not yet formally recognized enough 
to have its own directory publica­
tions. But wherever there exist two 
friends with modems there is a high 
likelihood of communication being 
used. The future for communications 
by personal computer looks bright. a 

background information on the 
phone network, Bell 103 modems, 
data rates, ringing, and dialing. 
Although the source listing for the 
read-only memory (ROM) pro­
grams is not given in the manual (it 
should have been), there should be 
enough documentation to manip­
J,tlate the hardware through these 
routines. And if worse came to 
worst, one could always disas­
semble the ROM programs. (Apple 
Pascal users should note, however, 
that present PROMs are useless 
due to references made to the 
Apple firmware replaced by the 
Pascal systems software.) 

So, if readers are looking for 
some information on the technical 
details to support this concept for 
the Grass Roots Electronic Post 
Office, we highly recommend 
perusal of this D C Hayes manual. 
Another source of similiar infor­
mation is Ronald G Parsons' article 
"An Answer/Originate Modem," 
found on pages 24 thru 40 of this 
issue of BYTE. 
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Review of Some Excellent 
Marketing and Pointers for 

Companies Marketing Computers 

I read Carl Helmers' editorial in the 
January 1980 BYTE ('The Era of Off­
the-Shelf Personal Computers Has 
Arrived," page 6), and I thought your 
readers might, in turn, be interested in 
my recent experience in approaching the 
purchase of a personal computer. First 
of all, let me mention that I am a con­
sulting engineer in optics and instrumen­
tation and must, therefore, own most of 
my own tools (computers). Before I give 
some words about my experiences in the 
hunt for a satisfactory personal com­
puter, may I give some technical 
background about one major area of my 
work and the requirements I have for 
the personal machine? 

Lenses and mirrors are part of the op­
tics I design. The design of combinations 
of these to satisfy some client require­
ment is a complex and often laborious 
calculating task. Tracing a single light 

ray through one lens or mirror surface 
in accordance with the rigorous 
physical-mathematical rules takes as 
many as 350 steps of file manipulation 
and arithmetic or higher mathematical 
calculations. To complete a design may 
take thousands of these ray-surface 
calculations. Worse yet, most optical 
designs are compromises against focusing 
errors (aberrations), and the computer 
must seek to improve the given lens 
design by reducing these errors using 
matrix calculations. Often, the matrices 
are as large as 40 by 40, or even bigger. 
Because matrices of this size are often 
not completely soluble, least-squares 
reduction of residual aberrations (by 
damping the matrix) is now the popular 
method of computing optimal lens 
designs. So, the matrix has to be re­
solved several times-called "iterations 
toward the optimum solution."  

So,  the outcome of all of  this is  my 
requirement that the personal computer 
be strml.gly oriented toward number 
crunching. Also, the matrix inversion 

�� .... �, inc.® 
1125 N. Golden State Blvd./ Suite G 
Turlock, CA 95380 (A) 
(209) 667-2888/634-8888 

We are experiencing telephone difficulties, 
please keep trying. 
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(solution) may depend on maintaining a 
large number of significant digits in each 
number. Thus, we arrive at one of my 
major complaints against personal­
computer advertising: there is almost no 
reference to the number of digits 
available in single-precision computing. 
Let me now go ahead and list some of 
my complaints about personal-computer 
advertising and promotional literature 
from the manufacturers: 

I) Lack of description-number of digits 
in single precision. 

2) Limited number of math functions 
available. 

3) Lack of description-speed of typical 
calculation. 

4) Frequent absence of full list of re­
quired hardware components. What 
is needed to be fully up and run­
ning-controllers, interconnecting 
special cables, etc. 

5) Pricing for complete package-ready 
to plug in and use for calculations. 

As an engineer, I need to know these 
facts to determine if the machine is the 
one I should buy. 

As if in answer to my questions, 
Hewlett-Packard (HP) recently released 
technical information about the HP-85 
personal computer. Almost every ques­
tion I might think of which bears on my 
decision to purchase was answered in 
their technical data sheet. Of course, 
there are some things about the HP-85 
which are less than satisfactory, but, 
and this is very important, when I final­
ly got to see the machine and run it for 
a few minutes, there were no surprises! 
Just about everything I expected from 
the brochure was found, including some 
of the not-so-good items. I was thus able 
to make up a point-score on the machine 
and make my decision without a lot of 
unknowns. 

Well, where does this lead to? I sug­
gest that the following be recommended 
to personal computer manufacturers: 

I) There are many, many potential 
buyers who need to know things 
about a machine that are not now 
mentioned in the literature or ads. 

a) What are the components 
necessary to get a ready-to-run 
package? What price? 

b) How fast does the machine ac­
complish a typical task (some 
kind of benchmark test)? 

Circle 6 on inquiry card. ---+ 



What kin of man 
owns his own computer? 

Rather revolutionary, the whole idea of owning your on your desk-is a computer that answers only to you ... 
own computer? Not if you're a diplomat, printer, scientist, Apple Computer. It's le\')s expensive than timesharing. 
inventor ... or a kite designer, too . Today there's Apple More dependable than distributed processing. 
Computer. It's designed to be a personal computer. To Far more flexible than centralized EDP. And, 
uncomplicate your life. And make you more effective. :1J at less than $2500 (as shown), downright 

It's a wise man who owns an Apple. � affo�d�ble. 

If your time means money, Apple can help you 0 VlSlt your local computer store. 
make more of it. In an age of specialists, the most � You can join the personal computer 
successful specialists stay away from uncreative revolution by visiting the Apple dealer in 
drudgery. T hat's where Apple comes in. your neighborhood. We'll give you his name 

Apple is a real computer, right to the core. So just like when you call our toll free number 
big computers, it manages data, crunches numbers, keeps (800) 538-9696. In California, 
records, processes your information and prints reports. You (800) 662-9238. 
concentrate on what you do best. And let Apple do the rest. Apple Computer, 10260 
Apple makes that easy with three programming languages- Bandley Drive, 
including Pascal-that let you be your own software expert. Cupertino, �� 
Apple, the computer worth not waiting for. CA 95014· 0\JY-

Time waiting for access to your company's big main­
frame is time wasted. What you need in your department-



c) What are the number of digits 
available in single precision? 
What math functions? 

2) Take a look at the HP data sheets to 
see what kind of information attracts 
the engineers, and what is needed. . 
Issue a similar data sheet for your 
machine, as a complete system ready 
to plug in and run. 

I realize that ANSI BASIC describes 
pretty well a lot of the things I mention­
ed. However, there seems to be a wide 
difference between individual BASICs in 
important details. These should be ad­
mitted and exposed. 

Many of my friends and acquain­
tances have purchased small personal 

computers. One thing which disturbs 
them is the lack of a firm support com­
mitment and a method of getting repairs 
and maintenance. I have heard it said 
more than once that the additional cost 
for a solid and efficient maintenance 
setup would not be objectionable. 

Finally, there are many, too many, 
advertisments for peripherals that fail to 
mention that additional controllers or 
interfacing boards are needed. 
Sometimes, when these are mentioned, 
no price is given. The result: one cannot 
determine just what it takes to get plug­
ged in and running. Not everyone is 
aware of the intricacies of interconnec­
tion and interfacing and controlling. 
BYTE can help here by occasionally 
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Chris/in is First ! ! ! 
w ith del iveries of D EC's Desk To p Com p uters. 
Ava i l able with LSI 1 1 /2 o r  L S I 1 1 /23 C P U .  C o m p lete 
syst e m  t o t a l l y e n c l o s e d  w i t h i n  VT 1 0 0 V i d e o  
Term i n a l .  Pr ice $4, 500 w i t h  L S I  1 1 /2 a n d  64K bytes 
or $9, 600 with LSI  1 1 /23 a n d  256K bytes. 

NOW Avai l ab l e - PDP 1 1 /23 with 256 KB M e m o ry 
$8, 900. 

SPECIAL - LSI 1 1 /2 a n d  32K x 1 6  M e m o ry $ 1 , 095. 

1 0  M E G A  B YTE C a rt r i d g e  D i s k  S y s t e m  w i t h  
Contro l ler ,  RT1 1 com pat i b le $6, 1 00. 

Chris/in Industries, Inc. 
Computer Products Division 

31 352 Via Col inas • Westlake Vil lage, CA 91 361 • 21 3-991-2254 
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redefining some of the more-or-less stan­
dard terms, components, and abbrevia­
tions as related to how they combine to 
form a complete ready-to-run computer, 
even if it is a particular configura­
tion-and by reminding advertisers to 
do the same. 

If you suppose that we (number 
crunchers) are in a minority, just think 
of the many TI-59 and HP-67 /97 users 
and their clubs. We'd like to move up 
into the bigger machines, too. 

Bennett Sherman 
90-59 56th Ave 
Elmhurst NY 11373 

Another Way to 
Computerize a Home 

Steve Garcia's article "Computerize a 
Home" (January 1980 BYTE, page 28), 
which deals with utilizing the BSR X-10 
Home Control System more fully by 
adding computer control, blazes a trail 
of interest to many. And his tracking of 
the amazing drop in system cost pro­
vided by the BSR technology is very 
graphic. 

Readers of BYTE should be aware that 
some of the BSR command units do not 
include the microphone circuitry needed 
to accept the acoustic signals from the 
remote controller or Steve's interface. 
The command unit Model X10-014311, 
probably sold primarily as part of the 
$89 starter system, does not have the 
microphone. If you plan to implement 
Steve's approach, you must use the 
Model X10-014301. 

On page 34, Steve listed and 
evaluated the principal interface methods 
available between the X-10 and the com­
puter. I think this area might deserve 
further review, especially in the light of 
the figure and caption on page 40. The 
principal options are: 

I) Directly synthesize the command con­
sole waveform and impress it directly 
onto the AC line. 

2) Brute-force contact closure-attaching 
computer-controlled relays or 
switches in parallel with the existing 
switches of the command unit. 

3) Synthesize the waveform from the 
ultrasonic controller and let the com­
puter "talk" to the command console. 

4) In addition, synthesize an electrical 
waveform and inject it into the com­
mand console, bypassing the acoustic 
elements. 

Rather than dismiss option 1 and ig­
nore option 4, one might want to 
evaluate the choices on more substantive 
grounds, which might include the 
capabilities of the experimenter. Radio 
Shack sold a novice-level, carrier-current 
intercom kit for years which dealt with 
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At any given time, your hardware is 
only as useful as the software you insert in it. 

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

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

Programs are compatible with most 
major computers using CP/M disk operating 
systems, and come in standard 8" or on 
various mini-floppy disks. Each package 
contains the software program in INT and 
BAS file form plus a user's manual and hard 
copy source listing. Graham- Dorian stands 
behind dealers ith technical advice. 

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

Medical 
. Dental 

r SuNeying 
Inventory 
Payroll 

Apartment Management 
Construction Job Costing 
Accounts Receivable 
Accounts Payable 

( General Ledger 
Cash Register 

CBASIG:-2 
Ask your dealer for a demonstration soon. 

Graham-Dorian 
Software Systems, Inc. 

211  North Broadway I Wichita, KS 67202 I (316) 265·8633 
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Ths dsys of complicstsd, unrslisb/s, 
dynsmic RAM srs gons: 

the ultrabyte memory board $19 9. g 5 (complete kit ) with /6K memory 
Netronics consistently offers innovative products at un­
beatable prices. And here we go again -with JAWS. 
the ultrabyte 64K S100 memory board. 

ONE CHIP DOES IT Alt 
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 e l iminates 
high-current logic parts . . .  delay l ines . . .  massive 
heat sinks . . .  unreliable trick ci rcuits. 
REMARKABLE FEATUR ES OF JAWS 
Look what JAWS offers you: Hidden refresh . . .  fast 
performance . . .  low power consumption . . .  latched 
data outputs . . .  200 NS 4 1 1 6  RAMs . . .  on-board 
crystal . . . 8K bank select�ble . . .  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 POWER WITH JAWS-SAVE UP TU $90 ON 

INT1100UCTURY l/MITEIJ.OFFER SPECIAL PRICES/ 

UNDECIDED? TRY A WIRED /SK JAWS IN YOUR COMPUTER ON OUR 
10-0A Y MO/f/EY- BACK OFFER (SPECIFY YOUR COMPUTER!. - - - - - - - - - - - - - � - - - - - - - - - - - - - -1 CONTINENTAL U.S.A. CftEDITCAfiO BUYERS OUTSIDE CONNECTICUT CALl • : CALL TOLL FREE 800·243·7428 : : 11\\roNm cf •• 
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1 ., DEVELOPM ENTLTDJ 
333 Litchfield Road. New Milford. CT 06776 

Please send the items checked below: 
· 

D JAWS 16K RAM kit. No. 6416, $199.95. * 
D JAWS 16K RAM fully assembled. tested, burned in. 

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

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

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

D JAWS 48K RAM kit, No. 6448. (reg. price $459.95). 
SPECIAL PRICE $399.95.* 

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

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

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

0 Expansion kit, JAWS 1 6K RAM module. lo expand 
any of the above in 16K blocks up lo 64K, No. -16EXP, 
$129.95. * 
*All prices plus $2 postage and handling. Connecticut 

residents add sales lax. 
Total enclosed: $ ___________ _ 

0 Personal Check 0 Money order or Cashiers Check 
D VISA D MASTER CHARGE (Bank No. _ _ _  _) 
Acct. No. ________ Exp. Date __ 
Signature ____________ _ 

Print Name ____________ _ 

Address _____________ _ 

City -------------�-
State Zip ; 

1 _ � Ee�t!_m! !!,l�e.!'!'!:��o!! _ _ _ _ _ _ _ _ _ _  -T--
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the "hostile" 110 VAC environment 
Steve worries about. 

I opted for option I, for two reasons: 
simplicity and cost. The hardware 
actually requires fewer discrete parts 
than Steve's design and eliminates all but 
two integrated circuits, an opto-isolator, 
and a 555 timer. Even more interesting­
ly, I used the computer, not special 
hardware, to generate the waveforms. 
For these off/on-type waveforms, the 
computer is in its glory. Both the actual 
cost of parts and the time required to 
implement the hardware were less than 
one-half of Steve's cost. Futher, I don't 
have to tie up or share a $50 command 
console. 

I didn't explore option 4, but the 
trade-off between the cost of the 
acoustic transducer and opening the 
command unit probably favors option 3 
for a transducer costs under $10. 

In developing my software, I followed 
the structured programming approach 
because of two things I had in mind. I 
didn't want to dedicate a $1200 Apple II 
computer to the menial task 

.
of control­

ling a dozen light circuits, and I didn't 
want to reload and reinitialize the home­
control program after each time I 
wanted to use the machine for 
something else. Because of this, my pro­
gram is strictly modular and can be run 
in two modes: the interrupt mode where 
the home-control program runs con­
tinuously in background leaving the 
foreground available continuously for 
other uses (a very elementary time-share 
system), or in the alternate mode where 
home-control execution can be halted 
temporarily to make the machine 
available for other uses. Following this 
use, the home-control program will 
"play catch-up" in case any event times 
occurred while it was off-line. 

To accomplish the above, I partition­
ed the modules of the program into two 
portions: that portion required to be in 
the computer's memory for program 
operation (the event-controlling pro­
gram) and that portion required to inter­
face with the human operator and allow 
changes, etc (the driver program) . The 
event-controlling program (including the 
machine-language waveform-generator 
routine) occupies less than 3 K bytes of 
memory and is located at the high end 
of memory (with HIMEM set below it) . 
With HIMEM set below it, the computer 
can be used normally; the BASIC com­
mands RUN, LOAD, SAVE, NEW, etc 
can be used without erasing or corrupt­
ing the event-controlling program. The 
driver program is loaded when necessary 
to make changes. 

Anyone interested in more details on 
this approach should send a stamped, 
self-addressed envelope to me at the ad­
dress below. I do believe implementing 
this approach is one step further along ( 

the path toward an economical, 
utilitarian use for a home computer. 

Jim Fulton 
1106 Sandpiper 
Corona Del Mar CA 92625 

Protecti ng the Stack 

The article by Michael McQuade in 
the February 1980 BYTE ("A Fast, 
Multibyte Binary to Binary-Coded­
Decimal Conversion Routine," page 106) 
presents a good multiprecision binary-to­
BCD routine. It presents well-structured 
code that also illustrates a very impor­
tant subtlety; the published code will not 
work reliably in an interruptible 
operating system. 

Decrementing the stack pointer is a 
dangerous way to maintain a "top of 
stack" value, because an interrupt can 
occur before or between the decrements 
and mash the contents of the stack. 
Pushing the data just popped is 
foolproof, takes 1 byte instead of 2, and 
one less cycle . So the two pairs of 
decrement-stack-pointer (DCX SP) in­
structions found in locations 0015 and 
0016, and in locations 0023 and 0024 in 
listing 1 on page 110, should be changed 
to two single PUSH H instructions. 

Thousands of programs do not main­
tain the integrity of the stack and so will 
not always work with the newer, inter­
ruptible operating systems. Unless the 
programmer knows what he or she is 
looking for, the problem can be impossi­
ble to find. 

Gregg Hauser 
196 Arguello Blvd 
San Francisco CA 94118 

A Mic roeng ine Arrives 

I've bought and received a Western 
Digital Pascal Microengine. I had been 
waiting for it for a while and had 
enough time to fabricate the connectors 
necessary to interface my terminal and 
disk drives. So, I was prepared for the 
processor system when it arrived. My 
initial try at starting the system was 
both disappointing and heartening. It 
was disappointing because after pushing 
the reset button on the Microengine, I 
never received the greeting on the ter­
minal that I expected. I t  was heartening 
because from the sound of the disk 
drive, it was likely that the processor 
and the &,;k were working correctly. I 
felt relief �hat the cabling that I'd pro­
duced anql the "Shugart-compatible" 
drives thpt I'd purchased were okay . 

The rJ.ext day, the problem with the 
termmnl was straightened out by a call 
to -� e terminal manufacturer. The fellow 
I spoke to sounded a bit chagrined when 
he had to admit the peculiarities of the 

\· 



There is only one 
high performance 

YLSI computer 
solution. 

Intel delivers it. 



ASM86 
PL-M/86 
PASCAL 

How Intel 
delivers the key 
to productivity 
in the '80s. 

As we move into the '80s, the 
increasing demand for complex com­
puter programs , the critical shortage 
of programmers, and the seemingly 
unstoppable rise in software develop­
ment costs will  reach crisis proportions. 
To understand how to bring this 
situation under control ,  we have to 
understand its cause . 

In the 1 970s, the microcomputer 
was used successfully to lower the cost 
of hardware engineering. Each new 
microcomputer generation integrated 
more and more of the system, lowering 
the cost of design and making it easier 
to put electronic intell igence anywhere 
and everywhere. As hardware cost 
dropped, rising software costs became 
increasingly visible. 

So, today, as costs cl imb, manage­
ment puts everyone under increasing 
pressure to deliver proj ects on time and 
on budget. Yet ,  the cost of programming 
is still  outpacing productivity. Software 
development and integration still 
lag the system hardware. The software 
crisis of the '80s rages on . 

Tools for structured solutions 
Once a problem grows beyond a 

certain point, the most effic ient way to 
solve it is with a top down approach . 
You break the problem into units, 
program and debug each one , and com­
bine the units into a unified solution . 

That's the concept. But you can't 
stop there. In the '80s, bridging the gap 
between a conceptual solution and a 
working one will  require tools as 
efficient as the top down method . New 
tools, like a CPU with a dramatically 
different architecture. An architecture 
uniquely suited to a world of higher level 
languages and structured programming. 
Tools like a modular operating system, 
of a kind never before available on a 
1 6-bit m icroprocessor. Tools l ike the 
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CriSIS. 
only complete family of programming 
languages, because no one language 
is right all the time. 

Different languages have d ifferent 
strengths and weaknesses ,  and using the 
right language for the right j ob can 
make your programming 
easier. So, Intel delivers 
ASM86 Macro As-
sembly Language 
for space and 
speed sensitive 
modules. Our 
PL-M/86 sys­
tems program­
ming language 
and PASCAL 
support structured 
programming at 
the systems and ap-
plications levels. FOR-
TRAN and COBOL 
will also be available. 

With Intel's re-

Co-

Software 

upon the features you select, you save 
from two to forty man years of program­
ming effort. That's an additional 
two to forty man years you can devote 
to your application. 

Tools for realizing your 
solution 

Of course, having 
the foundation and 

the concept of your 
solution doesn't 
help if you can't 
write the pro­
grams to imple­
ment it. So , Intel 

delivers develop­
ment tools to sup-

Software 
Development 

Systems 
port you through 

the entire develop­
ment cycle. Support 

from source entry, with 
CREDIT, a CRT based text 

editor, through corn-
location and link- Intel Structured age tools, modules s piling and debugging , ystem with an lntellec® 
written in the 
different languages are combined , with 
l ibrary utilities and operating system 
routines,  into one , complete solution, 
automatically. Using this modular 
approach, and the right language for 
the right job ,  your finished product is 
clean , rel iable, maintainable , and 
understandable. 

The critical module 
Since complex software requires 

sophisticated operating systems support , 
the operating system is the most critical 
module in your solution. It is the foun­
dation upon which your application is 
built. It is also available ,  off the shelf, 
from Intel .  

Today, Intel delivers the RMX/86"' 
operating system. RMX/86 is new, and it's 
the first modular, real-time , multitasking 
operating system for 16-bit microcom­
puters. File man ipulation, task schedul­
ing, and interrupt control are configured by 
you, according to the needs of your appli­
cation . There's no unnecessary burden. 

Intel's investment in the development 
of RMX/86 is substantial .  Depending 

development system 
and ICP" hardware/software debugging 
system. Intel's tools work with you. They 
shorten developm�nt time and support 
the structured approach you've taken. 

But debugging software on a 
development system is not the same as 
testing it on the actual hardware. 
The ICE modules help here , too. 
During development ,  these tools let 
you trace through your software and 
debug it ,  symbolically, at the source 
language level. Now, these In-Circuit 
Emulators replace your prototype 
hardware's CPU to speed hardware/ 
software integration. 

If your hardware is built from 
components ,  ICE Modules will help you 
separate the hardware and software 
bugs, so you don't spend your time fixing 
engineering problems. If your hardware 
is built around an Intel iSBC 86/12AT" 
Single Board Computer, you'll already 
have a known, working hardware 
environment for program testing. 
You can use ICE Modules to concen­
trate your efforts on debugging your 
software. 

Either way, the same software , 
operating system support and debugging 
tools are available to help you bring 
your application to life. 

Synergy for high performance 
In the '60s and '70s,  programs were 

used to instruct computers. Applications 
of the '80s require programs to be the 
solutions to problems. High perfor­
mance solutions will  be the result of 
synergy between the hardware and 
the software. 

To create this synergy today, Intel 
delivers the 8086 processor. The 8086 
processor is unique . Instead of a linear, 
or flat architecture , the 8086 is the 
only microprocessor optimized to work 
with high level languages and the 
structured solutions they implement. 

For the specialized needs of the '80s , 
the 8086/87 and 8086/89 co-processing 
systems w ill  set the standard of per­
formance for mathematical processing 
and I /0 bound applications. 

And Intel peripheral controllers 
contribute to your system throughput 
by freeing processors for more 
computation . 

Your software design may be 
revolutionary. And with help from an 
architecture designed to support your 
structured solution , its performance 
can be revolutionary, too. 

Intel's software tools let you con­
centrate your planning on the payoff­
getting to market today with a superior 
product. To take your first step to 
higher productivity, fil l  out and mail 
the coupon on the other side of this page. 
It's a productive use of your time. 

• 

e Ivers 
to 

Europe: Intel International, Brussels, Belgium. 
Japan: Intel Japan. Tokyo. United States and Canadian 
distributors: Alliance, Almac/Stroum, Arrow Electronics, 
Avnet Electronics, Component Specialties, Hamilton/Avnet. 
Hamilton/Electro Sales. Harvey, Industrial Components, 
Pioneer, L.A. Varah, Wyle Distribution Group, Zentronics. 



Your first step toward productivity 
How to get more 
information on 
solving the software 
crisis of the '80s. 

To find out more about our 
solutions, fill out the informa� 

tion requested below and send 
it to Intel Corporation, Literature 
Department, 3065 Bowers Avenue, 
Santa Clara, CA 95051 .  Indicate 
what your particular interests are, 
including workshops, and we'll 
make sure you get the appropriate 
material. If you don't have a pair of 

_ I have an immediate requirement, please telephone me at ( 
_ I need additional information. 

scissors handy, give us a call 
at 4081734�8102 (Literature 
Department) and we'll rush the 
material out to you.  Or call 
your local Intel distributor. 

Intel wants to help you solve 
the software crisis of the '80s. 
It all starts right here. 

Please put the letter corresponding to your yearly requirements in the line to the left of those 
products of interest. 

_ A 16�bit Microprocessors 

_ B S�bit Microprocessors 

_ C Single�Chip 
M icrocon tro Hers 

_ 0 Peripheral Controllers 

_ E  RAMS 

012345 

W for 1�10 per year 

X for 1 1  � 99 per year 

Y for 99�999 per year 

Z for over 1,000 per year 

_ F EPROMS 

_ G Bubbles 

_ H Single Board Computers 

_ I Development Systems 

_ J Debug Tools 

_ K High� Level Languages 
( __ -;--;;--:--:-----­Indicate languages 

_ L Macroassembler 

_ M Operating Systems 
(RMX/86™) 

_ N Telecom Products 

_ 0 Military Products 

_ P Workshops 

Circle No. 426 for information. 



RS-232 interface on the terminal I was 
trying to use. That night, after making 
some changes to my cabling, I had my 
system up and running. I was pleased 
that the various parts of the system all 
managed to "talk" to each other with 
what l considered to be a relatively 
small amount of trouble. Perhaps there 
really is hope for standardization. 

I would like to correspond with other 
users of the Microengine to exchange in­
formation on the system and its use. 

Shirley Kawamoto 
172 Highland Ave 
Winchester MA 01890 

Numerical Precision 
in  UCSD Pascal 

Since the only versions of Pascal that 
I have seen for garden-variety computers 
have six-digit (maybe seven-digit) preci­
sion, checkbook balancing with Pascal is 
useful only for the poor, starving com­
puter aficionados who have at most 
$9999.99. What about the rest of us who 
haven't bought a computer (and all 
those peripherals) yet? 

Why are the popular Pascal compilers 
limited to six digits? I am very new to 
the computer field and particularly 
interested in Pascal. I teach 
mathematics, and Pascal seems to offer 
quite a bit. For some of my work, I like 
lots of digits as in Cromemco BASIC. I 
know that there's a trade-off between 
speed and significant digits, but only six 
digits? 

Will the six-digit limitation always be 
present? If so, how can a business use 
Pascal, a language which many are 
claiming is the wave of the future? 

Martin Berman 
494 Forest Ave 
Teaneck NJ 07666 

The Pascal compilers in question all seem 
to be the ones included in the UCSD Pascal 
system. The definition of the pseudocode (ie: 
p-code) interpreter for the UCSD system is 
what determines the precision available. The 
six-digit precision is the maximum available 
when numbers are stored in a reasonable for­
mat in only 4 bytes. There are some nonstan­
dard extensions in UCSD Pascal that give 
you up to some arbitrary number N decimal 
digits precision in fixed-point format; these 
are called long integers. I believe the max­
imum value of N is thirty-six digits. This par­
ticular extension was intended for use in 
business programs . . . . CH 

Let's Hear a Good Word 
for Compi lers 

I have read with great interest the ar­
ticle by Mr James Lewis comparing 
BASIC and assembly language speeds on 

the TRS-80 ("TRS-80 Performance, 
Evaluation by Program Timing," March 
1980 BYTE, page 84). The problem, as 
he clearly points out, is that it takes a 
large amount of human time to use 
assembly language efficiently. 

The availability of FORTRAN for 
microcomputers now allows another, far 
superior, alternative. Since FORTRAN, 
like assembly language and unlike 
BASIC, is compiled, it should produce 
fast code. Assuming an inefficient com­
piler, producing code four times slower 
than that obtained by careful assembly­
language coding, the program would still 
have run in under one and a half hours, 
over four times faster than the fastest 
BASIC run. 

I strongly feel that anyone needing 
fast-executing code should always think 
of FORTRAN before rushing to 
assembly language. 

Mohamed el Lozy MD 
Harvard University 
School of Public Health 
Dept of Nutrition 
665 Huntington Ave 
Boston MA 02115 

The advantages of compilation are not ex­
clusive to FORTRAN. Any high-level 
language, including BASIC, may be com­
piled. For example, a BASIC compiler is 
now being sold by Microsoft for ZBO 
systems . . . . RSS 

0 
. . .  AND HOLDING 

5V at 3A with 
Bui lt- in OVP 
PowerOne's B Case models started at 
$24.95. Over 100,000 models and five 
years later, they're still only $24.951 

• 115/230 VAC Input 
• OVP Bui lt-in 
• .05% Regulation 
• 2-Year Warranty 

• 2-Hour Burn-in 
• Ul.. Recogni�ed 

• CSA Certified 

Get all tl'le aetafls on Otlr 84 " ·��i;:J!� standard open frames 
in our' new 1978 catalog. 

IN-STOCK NATIONWIDE . . .  FOR I M M EDIATE D ELIVERY 
EASTERN REGIONAL SALES OFFICE: Schenectady, N.Y. (5tS) 399-9400 ALA.: Huntsville, RaKes Engr. & 
Marketing Corp. (205).883-9260 AR�. : .Phoenix, PLS Assoc. (602) 279•1531 CAL.: Pasadena, A-F Sis. Engr. (213) 
681-5631; San 'Diego, A-F Sis. Engr. (714) ·226-8424; San Jos�. Richards Assoc. (408) 246-5860 COL·.:  Denver, 
PLS Ass·oc. (303) 773·1218 CT.: Litchfield; Digital Sis. Assoc. (203) 567-9776 FLA.: Orlando, OEM Marketing Corp. · 
(305) 299-1000 GA:: Duluth, Rakes Eng' & tvlarketing Corp. (404) 476-1730 I LL. : Chicago, c;oombs Assoc. (312) 
298-4830 IND.: Indianapolis, Coombs Assoc. (317) 897-5424 MD.: Wheaton, Brimberg Sis. Assoc. (301) 946-
2670; Baltimore, Brimberg Sis. Assoc. (30)) · 792-8661 MASS.: Waltham, Digital Sis. Assoc. (617) 899-4300 
MICH.: Southfield, L.H. Dickelman Co. (313) 353-8210 MINN.: Minneapolis, Engr:Prod. Assoc. (612) 925-1883 
N.J.: .Whippany, Uvera-Polk Assoc. (201) 377-3220; Marmora, Holdsworth (609) 398-4340 N.M.: Albuquerque, 
PLS Assoc. (505) 255-2330 N.Y.: Roslyn Hts., Livera-Polk Assoc. (516) 484-1279; Syracuse, C.W. Beach (315) 
446-9587 N.C.: Charlotte, Over & Over Inc. (704) 527-3070 OHIO: Cleveland, Marlow Assoc. (216) 991-6500; 
Dayton, Marlow Assoc .. (513) 434-5673 OKLA.: Tulsa, Advance Technical Sis. (918) 743-8517 ORE.: Portland, Jas. 
J.  Backer (503) 297-3776; Salem, Jas. J. Backer (503) 362-0717 PENN.: Pittsburgh, Marlow Assoc. (412) 831-6113; 
Newtown Sq., Holdsworth & Co. (215) 356-8550 lEX.: Dallas, Advance Technical Sis. (214) 361-8584; Solid State 
Electr. (214) 352-2601; Houston, Advance Technical Sis. (713) 469-6668; Solid State Electr. (713) 772-8483 UTAH: 
Salt Lake City, PLS Assoc. (801) 466-8729 WASH.: Seattle, Jas. J. Backer (206) 285-1300; Radar Elec. Co. (206) 
282-2511 WIS .: Milwaukee, Coombs Assoc. (414) 671-1945 EUROPE: Hanex, L.A., CA (213) 556-3807 CANADA: 
Duncan lnstr., Weston, Ontario (416) 742-4448; Winnipeg, Manitoba, Cam Gard Supply Ltd. (204) 786-8481 

"'Thjg�t OPIIUJer-IIRI!Nc. 
D. C. POWER SUPPLIES 

Power One Drive • Camarillo, CA 93010 • Phone: 805/484-2806 • TWX: 910-336-1297 

SEE O UR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK 
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Domesticating Computers: 
Some Wishes Expressed 

The editorial in the January 1980 
BYTE on the state-of-the-art home com­
puter omits home operations and 
management, although four articles in 
the same issue illustrate the importance 
of this topic. To be fair, computerized 
home management is next year's state of 
the art, and I hope that my "wishes" 
expressed in this letter soon become 
reality. 

Steve Garcia's article on adapting the 
BSR X-10 system ("Computerize a 
Home," page 28) demonstrated that it 
soon will be possible to control the elec­
trical appliances and the lighting in a 
home. And John H Gibson's design of a 
computer-controlled light dimmer is, 
perhaps coincidentally, a homebrew 
design of an X-10 light switch/dimmer. 
Edward Joyce showed how easy it is for 
a computer to dial over telephone lines. 
I hope that someone develops a commer­
cial product soon, based on this idea. 

Taking a different view, Theron 
Wierenga designed a furnace watchdog 
to show how a computer can monitor 
the outside world. 

To convert these homebrew ideas into 
off-the-shelf computer products, both 

hardware and software problems must 
be solved. (And, as is so often the case, 
the hardware will be developed long 
before the software. )  

The ideal version of the BSR X-10 
would be able to measure the outside 
world, by sensors that communicate 
over ordinary home wiring, unlike 
Theron Wierenga's homebrew version. 
(My apologies, Theron, if I'm wrong 
about your design. )  The sensors could 
be "polled," or signaled by the control 
unit to indicate the temperature, 
pressure, etc, or could initiate a signal 
independently (eg: in response to a 
change in conditions) .  And, of course, 
the sensors would be individually ad­
dressable. I doubt that BSR is working 
on such sensors because they would be 
of little use for a manually controlled 
system, and they have given no indica­
tion that they are working on a com­
puterized version of the X-10. 

The ideal computer will also require a 
programmable real-time clock. Also, if 
we are serious about energy conserva­
tion, we might want to shut down part 
or even all of the computer for a few 
hours of the day. Perhaps this on/off 
capability can be made part of the pro­
grammable timer. 

Even if all this hardware were 

ASCI I keyboards: parallel or serial output, as low as $69.* 

RCA VP-600 series ASCI I  keyboards are available in two formats. 
You can choose either a 58-key typewriter format. Or a 7 4-key version 
which includes an additional 1 6-key calculator-type keypad. Both can 
be ordered with parallel or serial output. 

These keyboards feature modern flexible membrane key 
switches with contact life rated at greater than 5 mil l ion operations. Plus 
two key rollover circuitry. A finger positioning overlay combined with light 
positive activation key pressure gives good operator "feel," and an on­
board tone generator gives aural key press feedback. 

The unitized keyboard surface is spillproof and dustproof. This plus 
high noise immunity CMOS circuitry makes these boards particularly 
suited for use in hostile environments. 

Parallel output keyboards have 7 -bit buffered, TTL compatible 
output. Serial output keyboards have RS 232C compatible, 20 mA 
current loop and TTL compatible asynchronous outputs with 6 
selectable baud rates. All operate from 5 V DC, excluding 
implementation of RS 232C. 

For more information contact RCA Customer 
Service, New Holland Avenue, Lancaster, PA 1 7604. RCIJ Or call our toll-free number: 800-233-0094. 
"Opt1onal user price for VP-60 1 . Dearer and OEM pricing available 
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available for our off-the-shelf computer, 
it would make little sense to devote a 
machine with considerable capacity to 
just one application program. Ideally, 
we would like to monitor and control 
several outside systems while still using 
the machine for game playing, word 
processing, or whatever. This require­
ment implies a multiprogramming 
operating system, a feature generally 
confined today to large computer 
systems. We would also like the real­
time clock to be able to interrupt all 
other programs at regular intervals and 
initiate a polling program to sample the 
outside systems. Alternatively, the 
operating system gives every program in 
the system, including the polling pro­
gram, a chance to execute at least once a 
second. So our operating system could 
include "time slicing."  Finally, since we 
can never be certain of the starting ad­
dress in memory of a program in a 
multiprogramming system, all software 
should be relocatable. 

I think that the software requirements 
will prove challenging to software 
homebrewers, of which there aren't 
enough. 

Philip Burton 
3333 Cowper St 
Palo Alto CA 94306 

A Problem with 
Rad io-Frequency 

I nterference 

We have a Nano computer and an FM 
radio receiver and they don't get along! 
When the computer is operational, it 
will function as a process controller for 
our solar-heating system. It is connected 
to sixteen low-voltage heat sensors 
located throughout the house. This 
wiring was positioned as the house was 
built and is therefore unmovable. All the 
wires terminate in our "computer room," 
which also houses the FM receiver. None 
of the sensor wires are closer than two 
feet to the FM antenna or its (coaxial) 
cable. 

When the Nano computer is on, we 
get whistling, buzzing, and hissing on 
one station (90.9 MHz), which is 75 
miles away. Putting the receiver in 
monophonic mode, as opposed to 
stereophonic, eliminates the interference, 
as does moving the Nano (less sensor 
wires) into another room. Because none 
of the closer stations are affected, it is 
clear that the strength of the FM signal 
is a factor. Unplugging the sensor wires 
from the Nano reduces the interference 
significantly, but not completely. 

We have tried (at the suggestion of 
several acquaintances who are 
electronics/computer-engineer people) a 
low-frequency filter on the FM antenna, 
a power-line filter, switching plugs and 
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circuits, and grounding a wire screen 
and putting it between the computer and 
receiver. The maximum separation pos­
sible between the two is about 5 feet. 
None of these things have had any 
noticeable effect. Oddly enough, 
sometimes the interference all but disap­
pears for no apparent reason. 

It is imperative that this interference 
be permanently eliminated because we 
cannot relocate any of the equipment. 
We would appreciate any help BYTE 
readers can give us. 

Mr and Mrs J M Johnston 
1116 E Deep Run Rd 
Westminster MD 21157 

A North Star Alternative 

I liked Carl Helmers' January 1980 
editorial ("The Era of Off-the-Shelf Per­
sonal Computers Has Arrived, "  page 6), 
but I feel that it would have been better 
and more dramatic if h� had included 
more examples and less emphasis on the 
Apple II Pascal system. I went through 
the same issue of BYTE and built the 
following system on paper: 

Horizon 2-Q with 32 K user 
memory 

720 K bytes disk storage 
two serial input/output ports 
one parallel port 
North Star disk-operating 
system, monitor, and North 
Star BASIC 

North Star 32 K-byte memory 
card 

North Star UCSD Pascal system 
Anadex DP-8000 printer 
Interface cables 
CP/M operating system in North 
Star format 

CBASIC-2 for North Star 
MicroSoft MACR0-80, 

COBOL-80, and FORTRAN-SO 
Freight 

TOTAL 

$2560 

$ 520 
$ 78 
$ 795 
$ 70 

$ 145 
$ 110 

$1025 
$ 70 

$5373 

The sources for these items include 
Avionics Enterprises (AEI), American 
Square Computer, Logon Incorporated, 
and LifeBoat Associates. I did not in­
clude a modem because I did not see the 
Hayes S-100 modem advertised this 
month. If I remember correctly, it sells 
for about $400, bringing to $5773 the 
total price of' my paper system. 

So, for less than $6000 I have syn­
thesized a hypothetical example to com­
plement Mr Helmers' Apple II example. 
The Horizon 2 example will execute 
UCSD Pascal approximately twice as 
fast as the Apple II, and with the above 
additions provides FORTRAN, COBOL, 
two BASICs, two assemblers, and com-
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patibility with all of the excellent soft­
ware designed for use with CP/M. In 
addition, the Anadex printer will pro­
duce listings and output at twice the 
speed of the Integral Data 440 when the 
former is used in the bidirectional mode. 

I provide , this example (I have both an 
Apple and a North Star) to point out 
that some alternatives exist. 

Robert Rennard 
2281 Cobble Stone Ct 
Dayton OH 45431 

More (Transcendental} Pi in  the Sky 

Regarding the letter "Pi in the Sky" 
(February 1980 BYTE, page 16), I have 
fo1,1nd Mr Sprenkle's approximation to 1r 
of 1/ (113/355) to be useful for the old 
mechanical "four-hangers" as well as the 
modern four-function calculators, but its 
accuracy generally leaves much to be 

· desired in modern computers. My 
preference is the function: 

for all scientific work. For whether you 
have six- or sixteen-decimal digit 
capability, this value of 1r will be ac­
curate to the full capacity of your 
machine, and it is no more difficult to 
remember than 11(113/355). 

Rex H Shudde 
27105 Arriba Way 
Carmel CA 93923 

Alas, this is not always the case. Several 
years ago, I was obtaining inaccurate 
trigonometric calculations from some FOR­
TRAN programs that used double-precision 
variables. The FORTRAN compiler was the 
product of a prominent minicomputer 
manufacturer, which shall remain 
anonymous. After much attempted debug­
ging, the minicomputer firm revealed that the 
writers of the compiler had put in an incor­
rect value for 1r, and therefore all of the 
double-precision trigonometric functions were 
inherently inaccurate. Sigh . . . .  RSS 

I nformation Wanted 

I would to like contact anyone who 
has determined the nature of the incom­
patibility between the Cromemco ZPU 
board and the IMSAI VIO-C video in-
terface board-when both are installed 1 
in an IMSAI I-8080 mainframe. � 

Also, I'm trying to locate a firm or a 
person who really knows how to repair 
an IMSAI DIO disk-interface board. 

Jack Williams 
902 Anderson Dr 
Fredericksburg VA 22401 

Circle 14 on inquiry card . .......,. 

with 2.0, the conltroller 
writes IBM-standard single aensity. 

Automatically determines disk density­
single or double. Supports PerSci auto eject, 
plus fast-seek for voice coil systems. 

2810 Z80 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 acldressiag to 
4K boundaries, plus a serial por:t for serial 
devices, including ter.mina1s and, printers . . 
Supports both front-panel operation 'and 
power-on memory jump, plus wa:it-state gen­
eration for slower memories. Compatible with 
proposed IEEE S-100 standards. 

2032A 32K Static RAM. Fast static memory 
operates without wait states at a full 4MH2i. 
Supports full and partial bank sel�. for 
expansion beyond 64K. Addressable in BK 
blocks at BK boundaries. Address and data 
lines are fully buffered, and there are no 
DMA restrictions. 

2016 16K Stolle RAM. Fully buffeted board 
features 2114 static RAMs tor + 5v operation. 
Bani< select available by bank port or bank 
byte, for system e�pansion beyond 64It 
Addressable in 4K blooks at 4K boundaries. 
LED indicators for board selection and 
bank selection. Available in 200, 300, or 450 
nsec versions. All versions support 4MHz 
operation with no wait states. 

2200AMoinfrome. 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 Boord. l2 slots, aCtively 
terminated, with all S-100 connectors included. 
Distributed power line bypass, low induc­
tance interconnect - extremely low bus noise. 

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

P2802AA 6502 CPU. Stand-alone CPU 
generates fully S-100 compatible VO signals; 
executes 6502 machine language. Operates at 
2M Hz; 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. 



, ... , .... u ..... "' who need top quality, full 
. . . building blocks at the most 

jonilb��tiavel-o'Fl•ces now have a source. California 

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:lOO 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 34-5811 



UP T0 2400 
OF HARD 
FOR THE S· f. O  

K onan'• 8111C· 1 00 Ia varaatlla, feat, coat attic/ant. If'• the 
dlak controller that bring• 8· 1 00 bua micro computer• 
together with large capacity hard dlak drlvali. 

Varaaflia 

I nterfaces S - 1 00 bus m i cro 
computerswith a l l  f ixed or removable 
media d isk  d rives with storage 
module (SM D) i nterfaces. Each 
Konan SMC- 1 00 w i l l  control up  to 4 
d rives ranging from 8 to 600 
megabytes per .drive, inc lud ing most 
"Winchester" type d rives. Up to 2400 
megabytes of hard d isk  per 
control ler !  And you can take your 
pick of hard disk drives: Kennedy, 
Control Data, Fuji�su, Calcomp,  
M+crodata, M emorex, and Ampex, for 
example.  

Feat 
SM C - 1 00 transfers data at fast, 6 to 
10 megahertz rates, with fu l l  on board 
sector buffering and sector 
interleaving,  and a DMA that's faster 
than other popular S - 1 00 DMA 
contro l lers. 

Coat attic/ant 

SMC - 1 00 is priced right to keep your 
micro computer system m icro-priced. 
I t  takes advantage of low-cost-per­

megabyte d i sk drive technology to 
make the typi cal cost less than $80 
per megabyte. 
The O E M /  Dealer s ingle quantity price 
is  only $1 650, with driver RO M  option.  
Excel lent quantity d iscounts are 

avai lable. 

8111C · 1 00 availability: 

Off the shelf to 30 days i n  smal l  
q uantit ies. (Complete su bsystems 
are on hand for immediated del ivery.) 

Konan has the' answers. Tal k  to them 
today. Cal l d i rect on Kanan's order 
nu mber: 602-269-2649. Or write to 
Konan Corporat ion, 1 448 N.  27th 
Avenue, Phoenix,  Arizona 85009. 

��� � � TM 
����� 
1 448 N .  27th Aven ue • Phoenix,  Arizona 85009 • 602-269-2649 
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Recursive Decisions? 

In his article 'What Computers Can­
not Do" (January 1980 BYTE, page 100), 
T G Lewis asserts: "If the DECIDE pro­
gram itself is put into GR, a paradox is 
created for GR." Following this he 
shows that if a particular outcome 
(HALT NOT FOUND) results, this 
would lead to a contradiction and so 
DECIDE could not exist. His hypotheses 
7 thru 10 seem to hinge on the nonex­
istence of a DECIDE program, which in 
turn depends on HALT NOT FOUND 
occurring on input of DECIDE into 
DECIDE. However, HALT NOT 
FOUND was only one of two possible 
outcomes. Finally, either I missed it or 
Mr Lewis did not state why HALT NOT 
FOUND must result from feeding 
DECIDE into DECIDE. 

John S Wallingford 
Chairman, Dept of Physical Science 

-Pembroke State University 
Pembroke NC 28372 

U ndocumented Feature 
of Apple Writer 

Apple Computer Company has recent­
ly introduced a text editor named Apple 
Writer, which I developed . Apple Writer 
has an undocumented feature that may 
save the user some time, money, and 
difficulty. The hidden feature is a soft­
ware serial interface that connects to a 
printer by way of the Apple II game­
paddle input/output (I/0) socket. To 
enable this serial interface, the user types 
"SERIAL" from the Apple Writer print 
menu. The program will then display the 
hardware protocol and available data 
rates. 

At present, this interface is one of a 
very few ways to use a Qume printer 
(among others) with the Apple II. · 
Because only three wires are required, 
cost and complexity are low. However, 
some technical skill is required to make 
the electrical connections, and electrical 
compatibility between the printer and 
the Apple II must be determined. If 
these precautions are not taken, damage 
to the Apple II and/or the printer may 
result. It is for these reasons that Apple 
Computer chose not to document the 
feature. 

I have used the serial interface on two 
printers (IDS and Qume) with no prob­
lems. It appears that most serial­
interface-equipped printers will accept 
the signals available from the Apple II. 

Paul Lutus 
291 N Gold Canyon Dr 
Kerby OR 97531 • 

Circle 16 on inqu i ry card. ---+ 



6809 PROCESSING PO WER! 
only $199.95 

L..-- The Percom SBC/9™ : A " 1 0" By Any Measure. � 

Avai lable with either the new, powerful 6809 JLP or an optional 6800-software-compatible 
6802, here are 10 beautiful  reasons why the Percom SBC/9"" is not j ust another runner-up 
MPU/Single-Board-Computer card. 

0 SS-50 bus direct, plug-in-compatible upgrade 
MPU. Requires no modification of the system 
bus, 1/0 or memory. 

� Full-capability stand-alone sing le-board compu­
ter. Accommodates a 6809 microprocessor or op­
tional 6802 microprocessor without modifica­
tion. 

@ On-card 1 K ROM monitor "auto-links" to optional 
second 1 K PROM - if installed. Second PROM 
may be used to easily extend or modify the prim­
ary monitor command set. 

0 Eight-bit parallel port is multi-address extension of 
system bus. Accommodates an exceptional vari­
ety of peripheral devices ranging from game pad­
dles and keyboards to memory management 
modules. Connector is optional . 

0 Serial port includes a ful l-range selectable bit rate 
generator. Optional subminiature ' D' connector 
provides RS-232 compatibility. 

G) Extendable addressing via SS-50 bus baud lines 
to 1 Mbyte. Extendable addressing to 1 6  Mbytes 
or more through the parallel "super port." 

fJ Includes 1 Kbyte of static RAM. 

@ Al l  on-card 1 /0 is fu lly decoded so that adjacent 
memory space may be used. 

· 

€> ROM circuit may be jumper-wired for single- or 
triple-voltage 271 6 EPROM. 

® On-card power regulators simplify power supply 
design by minimizing regulation demands. 

Plug the SBC/9™ into your  SS-50 
system bus ,  and just t hat eas i ly  
you 've u pgraded to the new super­
fast super-powerful 6809 MPU with 
such programming amenities as 1 0  
addressing modes, 1 6-bit i nstruc­
tions ,  auto-increment/auto-decre­
m e nt and pos i t io n - i n d e pend ent  
code .  P lus ,  you now have extended 
addressing capabi l ity , and o pera­
tion under  control of PSYMON™, 
the most powerful and flex ib i le 1 K 
ROM 6809 o perat ing system yet 
written .  

Percom SYstem MONitor · 
PSY M O N ™  prov ides  the  u s u a l  
R O M  monitor functions in 1 Kbyte . I t  
i s  easi ly extended and customized 
because i ts  un ique " look-ahead " 
program structure f i rst searches· an 
alternate command table .  The ta­
ble, i f  present, may be used to rede­
f ine or extend PSYMON 's™ com­
mand set. 

in  memory. This al lows you to leave 
the detai ls  of 1 /0 software to the 
se parate 1 /0 device d rivers . 

A PSYMON™ ROM is inc luded 
f r e e  w i t h  t h e  p u re h a s e  of a n  
SBC/9™ . T h e  Users M anua l  i n ­
c ludes a source l isting .  

The 1 Kbyte ROM monitor for the 
SBC/9™ 6802 o pt ion inc ludes a 
p r i m a ry s e t  o f  t y p i c a l  6 8 0 0 -
com pat ib le monitor commands. As 
for PSYMON™, the commands are 
easi ly extended or modif ied. 

And with PSYMON™, 1 /0 is easi ly 
d i rected to any peri pheral device ­
even a d isk system - throug h  a 
Device Contro l  Block table located 

Products are available at Percom dealers nationwide. Call toll-free, 
1-800-527-1592, for the address of your nearest . dealer, or to 
order dire ct. Prices and specifications subject to change without notice. 

PERCOM DATA C O M PANY, INC . 
2 1 1  N. KIRBY GARLAND. TEXAS 75042 

(214) 272-3421 

'" trademark of Percom Data Company, Inc. 
[ LJEJUlllM] 



An Answer / Originate Modem 

One of the few and nearly univer­
sal methods of exchanging data be­
tween diverse microprocessors is by 
means of data transmission over 
switched telephone facilities. Most 
other means of data exchange such as 
floppy disk or cassette tape are specif­
ic to one or a few microcomputers. 
But data transmission over phone 
lines is nearly independent of the 
microprocessors involved and the 
method or speed of the mass data 
storage used by either processor. 

To transmit data at reasonable 
speeds over a telephone line, a 
modem is used to convert digital 
signals to an analog form for trans­
mission over the telephone network. 
"Modern" is a hybrid of the words 
modulator and demodulator. A 
modern must be used because the 
telephone network was designec;l for 
analog voice transmission and not for 
digital data. The telephone network 
has an audio bandwidth of approxi­
mately 3000 Hz, so the modern must 
condition the signals to fit within this 
bandwidth. 

Since communication usually in­
volves data transmission in both 
directions, a convention has been 
established so that two sets of data 
traveling in opposite directions do 
not interfere with each other. The Bell 
103 type of modern uses designated 
audio frequencies for binary 0 and 1. 
One of the pair of communicating en­
tities is arbitrarily designated as the 
originating end and the other the 
answering end. As the words imply, 
the originating end usually originates 
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Ronald G Parsons 
9001 Laurel Grove Dr 

Austin TX 78758 

the telephone call and the answering 
end usually answers, but this is not 
necessary. All that is necessary is for 
one of the pair to agree to call itself 
the answerer and the other the 
originator. 

The originating end transmits a 
binary 0 (sometimes called a space) as 

The telephone network 
was designed for analog 
voice transmission, not 
digital data. 

a tone of 1070 Hz and a binary 1 
(sometimes called a mark) as a tone of 
1270 Hz. The originating end also 
receives spaces and marks as tones of 
2025 Hz and 2225 Hz, respectively. 
The answering end has the transmit 
and receive frequencies interchanged. 
The Bell 103 modern translates serial 
data from voltage levels to these 
audio tones capable of being trans­
mitted over standard telephone lines 
at a data rate from 0 to 300 bps. 

A data bit is usually translated first 
by a terminal or microcomputer to 
standard voltage levels defined by an 
Electronic Industries Association 
(EIA) standard known as RS-232C. 
This standard defines a space as a 
voltage level between +5 V and 
+ 15 V and a mark as a voltage level 
between - 5  V and - 15 V. Voltages 
between - 5  V and + 5 V have 
undefined meaning. These signals are 
capable of being transmitted over 

wire cable for distances of several 
hundred feet at speeds up to several 
thousand bits per second. 

The modern described in this article 
uses RS-232C levels between the pro­
cessor or terminal and the telephone 
line; it connects to the telephone line 
through a device called a data access 
arrangement (DAA). This device has 
two common types: the CBS data 
coupler, which uses RS-232C levels to 
interface with the modern; and the 
simpler CBT data coupler, which uses 
contact closures (ie: switches or 
relays) for the modern interface. The 
CBT type is used in this design for 
simplicity. Motorola's Application 
Note AN-747 entitled "Low-Speed­
Modern System Design using the 
MC6860" discusses the interface to 
either coupler. 

The most complicated and trouble­
some parts of a modern are usually 
the filters used to separate and purify 
the transmitted and received audio 
tones. It is not uncommon for filters 
for the transmit and receive frequen­
cies each to contain several opera­
tional amplifiers and many precision 
resistors and capacitors. The filters 
used in this design, however, are 
available as "rniniModern" building 
blocks from Cerrnetek Microelec­
tronics, 660 National Ave, Mountain 
View CA 94043. They require no 
adjustments and few external com­
ponents. 

Two filters are used. One, the 
CH1262, is a switchable, dual-chan­
nel, transmit filter and line hybrid. 
The center frequency of the filter is 



Nixdorf's amazing, new, portable ter­
minal is designed for the person who needs 
quick, accurate communications with a com­
puter from a variety of locations. 

Ingenious microtechnology has packed 
all the features of a standard terminal into a 
battery/ AC-operated unit the size of a book. 
With ful l  computer telecommunications 
capability, it weighs just three pounds. And 
it's so inexpensive, you can buy one for every 
member of your team for far less than it 
would cost to lease! 

The compact unit communicates via its 
acoustic coupler over standard telephone 
lines with any computer system, using stan­
dard RS 232 telecommunications (used on 
most mainframes). No special programming 
is needed. 

To operate, just dial your computer or 
computer operator. Place your telephone 
handset into the acoustic coupler and you're 
ready to go! Just key in a line (up to 80 char-

I would l ike to order the following: 

acters), review on the 1 6-character display 
via scroll keys, then transmit. The speed of 
computer response is easily set for your own 
viewing pace. 

EXECUTIVES: From home, road, or 
out-of-town, you can still have access to the 
vital i nformation you require. Check opera­
tional data, sales figures, even pick up elec­
tronic mail. With automatic telephone 
pickup, you can call when it's convenient 
for you, regardless of time zones. 

FINANCE: Dial from a client's or 
prospect's office to access complex programs 
on the spot. Enter client's data, and get 
results immediately. All the portability of a 
pocket calcu lator with the total capability of 
your home-base computer. 

F I E LD SERVICE: On the road, use 
any phone-even a pay station-to log 
hours, parts, with complete accuracy; then 
receive messages and schedule changes. Easy­
to-read display eliminates handwritten or 
verbal errors. 

SALES: Now you can check inventoc 
ries from your customer's office. No need 
to guess on supply availability. Plus, you can 
place your orders directly with your central 
computer to speed shipment. 

PROGRAM MING: You can scan or 
modify software from any telephone. Full­
feature keyboard allows you to debug or even 
write short routines for fast response to 
urgent needs. At three pounds, you won't 
mind carrying it everywhere! 

Rechargeable batteries give up to four 
hours life; charger/adaptor included. Baud 
rate and parity set from keyboard. 1 6-charac­
ter LED display scrolls to show full SO-char­
acter buffer. 

Name------------------------------------------

Quantity Model Price Total Price Company Name ____________________________________ __ 

I . 
I 
I 
I Nixdorf # LK3000 keyboard $ 1 39.95 

Nixdorf computer module 
# LK20 1 0  $ 1 95.00 
Nixdorf telephone coupler 
# LKCouplr $ 17 5.00 
INS .• SHIPPING And Handling Charge $ 3.50 

TOTAL (Mass. Residents add 5% Sales tax.) 

Payment: D Visa D MC D Check Corporate P.O. No.: ____ _ 

Card Number: Expiration Date: _______ _ 

Signature: _______________________________________ _ 

Address ________________________________________ __ 

City State Zip Code ______ _ 

Phone No. ( ) ---------------

Send all orders to our address or call 
1 -800-225-8493 
1 -800-225-8390 In Mass. 1 - 6 1 7-89 1-6495 

Write to: M R J:ti<LI N E 
P.O. Box 1 7 1  
Department AB 

Belmont, MA 02 1 78 



chosen to be 1170 Hz or 2125 Hz by 
changing the DC voltage on the chan­
nel-select pins . The other, the 
CH1267, is a switchable, dual-chan­
nel, receive filter and limiter. It is nec­
essary for us to be able to switch the 
center frequencies of the filters so the 
modem can be used as an originate or 
an answer modem. 

The functions of modulation, 
demodulation, and control are per­
formed by a Motorola MC6860 
metal-oxide semiconductor /large­
scale integration (MOS/LSI) modem 
chip. After conversion to transistor-

transistor logic (TTL) levels, the 
modulator section of the 6860 con­
verts serial digital data into analog 
frequencies. It does this by digitally 
synthesizing a sine wave at one of the 
space and mark frequencies. This 
signal is filtered and amplified by the 
transmit filter. The demodulator sec­
tion of the 6860 detects the presence 
of a mark or space frequency and 
presents a digital 0 or 1 output to the 
terminal or computer. The receive­
signal input to the 6860 must be a 
50 % duty-cycle, TTL signal that is 
filtered and limited (ie: amplified and 

Eliminate "Fhe Data Comm Hassles of 
Outmoded "DUM B" Modems 

BIZCOMP's I ntel l igent Modem is new. B rand new. It teams a Bel l 1 03-type "dumb" 
modem wtth  a c �stort:l B I Z-080 m i c rocomputer in  an attractive desk-top enclosu re. 
RES U LT: l ncredtbly stmple data comm for p rofessional users.  No more mad dash 
to get a handset into coupler m uffs before being disconnected by the remote. No 
more excluston-key telephone needed to do the dial ing.  No more outboard coupler 
boxes. An� for computer sites, communications software written in high level 
language l t ke BAS I C  or COBOL. How ' s  that for s impl ic ity ! 

The 1 030 g ives you automatic dial ,  automatic answer and, u n ique to the i ndustry, 
automattc REPEAT dtal .  The top-of-the-l ine 1 03 1  adds command-selectable tone or 
dial pulse dial ing for TWX net appl ications and self-test for ensu ring f u l l  function­
al i ty. Both models a re FCC registered for d i rect connection and featu re comm 
rates from 1 1 0, 1 34.5 ,  1 50 ,  200 to 300 baud. B IZCO M P ' s  innovative Code-Mu lti­
plexed Design enables complete control  using a simple 3-wire RS-232 interface. 
Don't bu rden you r customers with data comm hassles. I nsta l l  a B IZCOMP l ntel l i-
gent Modem �day 

· 

BIZCOM P Communications . . .  
Why not start with the best? 

P.O. Box 7 498 • Menlo Park CA 94025 • 41 5/854-5434 

Suggested prices from $395.00 
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Circle 17 on inquiry card. 

clipped) .  
Several supervisory control func­

tions are provided by the 6860. The 
6860 places the modem into answer 
mode (if a ring indication is detected) 
or into originate mode (if a handset­
off-hook condition is detected) . If the 
data terminal is ready, the detection 
of the ring creates an answer phone 
signal to the DAA. A mode-signal 
output from the 6860 is used to con­
trol the switchable filters to ensure 
that the correct set of signal pairs are 
used. A clear-to-send (CTS) signal is 
also created to indicate to the ter­
minal or computer the establishment 
of a communication link. 

Constructing the Modem 
Figure 1 shows the schematic 

diagram for the modem. The signals 
from the terminal or computer to and 
from the modem are first converted 
from RS-232C levels to TTL levels by 
the 1488 and 1489A integrated cir­
cuits . The request-to-send (RTS) 
signal is not used by the 6860, but is 
used by the support circuitry to con­
trol pulse dialing and setting the 
answer/originate mode. The 1458 
dual operational amplifier is used to 
convert the TTL-level mode signal, as 
possibly modified by the test/normal 
switch, to a + 12 V or - 12 V signal 
sent to switch the filters between 
originate and answer. The 301A 
operational amplifier is used to limit 
the received signal . The 3 .9  V zener 
diode causes the output of the opera­
tional amplifier to be TTL compatible 
and the TTL gate helps square up the 
limited signal . The 200 k-ohm 
variable resistor on the CH1262 is 
used to set the transmit level to 0 dBm 
(ie : 1 mW at 600 ohms or 0 . 7  V 
RMS).  

If  the modem is powered up with 
the ready-to-send line active (ie: at 
+ 5  V to + 12 V), the modem is in 
originate mode and the answer-phone 
signal from the 6860 commands the 
DAA telephone interface to take the 
phone line off hook. The telephone 
may then be dialed by pulsing the 
ready-to-send line off and on under 
software control . An assembly­
language program for an 8080 to do 
automatic dialing is shown in listing 
1 .  

If the modem is powered up and 
the ready-to-send line is off (ie : -5  V 
to - 12 V), the modem will wait for a 
ring indication from the DAA 

Text continued on page 34 
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There are two 
sides to our story. 

Side One 

The DISCUS™2+2 Quad - Density Hardware 
Now you can use you r 

S-1 00 system to tackle big 
jobs. Because the D I SC U STM 
2 + 2  Quad-Density Disk 
System puts 1 .2 m egabytes of 
fast-access memory on you r  
side for just $1 545.00 complete . ..,. ... ,�, 

With the D I SC U STM 2 + 2  System ,  
com plete means complete. 

You get a ful l-size ( I B M ­
compatible 8 ") double-sided/ 
double-density disk drive, 

factory mou nted in a cabi net with 
power supply, fu l ly-buffered S-1 00 

single-board control ler, and i nter­
con necti ng cables. Al l  fu l ly 

assembled, system-tested and 
fu l ly warranteed.  
You get the speed and 
efficiency of 1 .2 megabyte­

per-d iskette memory . . .  
and you get it for 0.1 3¢ 

per byte. 

Side Two 

The DISCUS™ 2+ 2 Quad -Density Software 
1 .2 megabyte q uad-density hard­

ware is only one side of the story. 
The DI SCUSTM 2+2 System price 
includes all the fu l ly-i nterfaced, 
high-performance software you 
need to take fu l l  advantage of you r 
quad capacity. 

The system i ncl udes our exclusive 
BASI C-VTM virtual disk BAS I C, which 
al lows you to add ress you r  q uad­
density diskettes as eas i ly as main memory. The 
operating system you get is the widely accepted 
CP/M* 2.1 . And you get our powerfu l D I S K-ATE 
text ed itor/assembler; The most advanced software 

development tool avai lable. 
M icro-Soft BAS I C  5.1 and M icro­

Soft FO RTRAN are avai lable as 
options. Both run under C P/M* 2. 1 .  

Check out the fu l l  system price of 
D I SC U S'M 2 + 2  Quad agai nst any 
other floppy d isk system at you r 
local com puter store. At $1 545.00, 
we th i n k  you ' l l  take sides with 
D I SC U S TM  2 + 2.  

If  your dealer doesn't carry TH I N KE R  TOYS 
products, write M O R ROW D ES I G N S  I nc. ,  5221 
Central ,  Richmond, CA 94804. Or cal l (41 5)524-21 01 
9 - 5 weekdays ( Pacific Time). 

MORROW DESIGNS'/ Th�nker Toys·m 
j 
t *CP/M is a trademark of Digital Research. 

Circle 1 9  on i nquiry card. 



Listing 1: DIAL routine to perform automatic dialing by the computer. This listing, which is designed to run as part of a CP! M-based 
8080 or Z80 system, performs automatic dialing of a telephone number with the command DIAL < phone number> .  If a modem 
answers, this program causes its computer to act as a "dumb" terminal for the computer connected to the answering modem. 

0 0 0 5  = 
EOO C  = 
0020 .. 
0 0 10 = 
OOF8 • 

0 100 

0 100 31FFCB 
0103  CDAlOl 
0106 OE6 4  
0 1 0 8  CD 5C01  
OlOB OE6 4 
O l OD CD5 C01 
0 11 0  218100  
0113  7E 
0114  2 3  
0 1 1 5  B7 
0 1 1 6  CA3301 
0119 FE 3A 
OllB CA2901  
0 11E F5 
0 1 111' CD5 301 
0 122 Fl 
0 1 2 3  CD6A01 
0 1 2 6  C31301  

0129  7E  
012A B7  
0128 C23 00l  
0 12E 3EOD 

013 0  32AC 0 1  

0 1 3 3  DBF8 
0 1 3 5  E6 20  
0137  C2 3301  
0 1 3A CD4A0 1 
01 30 3AAC01 
0 1 4 0  B7 
0 1 4 1  C 4 5 3 0 1  
0 1 4 4  CDO CEO 
0147 C 3 4 4 0 l  

O l 4A 3E0 1  
C80 6 • 
C807 • 
Ol 4 C  3206C8 
0 1 4F 3207C8 
0 1 52 C 9  
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; Aut o-dial program 
; Syntax : DIAL (phone-number) [ : <s ignon-character) ] 

, s ignon-character> sent when CTS is as s ert ed • . , 
BOOS 
TERM 
SCTS 
SRTS 
SERST 

. , 

EQU 
EQU 
EQU 
EQU 
EQU 

ORG 

START : LX I 
CALL 
MVI 
CALL 
MVI 
CALL 
LXI 

NEXT : MOV 

. , 

INX 
ORA 
JZ 
CPI 
J Z  
PUSH 
CALL 
POP 
CALL 
JMP 

GETSIGNON : 

NOTCR : 

MOV 
ORA 
JNZ 
MVI 

STA 
; 
TERMINAL : 

IN 
ANI 
JNZ 
CALL 
LDA 
ORA 
CNZ 

TRANS : CALL 
JMP 

; 
SETIO : MVI 
!PORT : EQU 
OPORT : EQU 

STA 
STA 
RET 

5 
OEOOCH 
32 
16 
OF8H 

lOOH 

; BOOS entry point 
; Terminal s imulat ion subrout ine 
; s erial CTS 
; s erial RTS 
; s erial status port 

SP , O CBFFH 
OFFHOOK 
C , lOO  
DELAY 
C , lO O  
DELAY 
H , 81H 
A , M  
H 
A 
TERMINAL 

; wait 2 sec onds for dialt one 

; us e  default buffer area 
; get digit 

' : '  ; s ignon-charac t er? 
GETS IGNON 
PSW 
SOUT 
PSW 
DIGIT 
NEXT 

A ,M 
A 
NOTCR 
A , l 3  

SIGN ON 

SERST 
SCTS 

; echo number 

; CR if character zero 

TERMINAL ; wait for c lear-t o-send 
SETIO ; set I/0 parameters for s er ia l  port 
SIGN ON 
A 
SOUT 
TERM 
TRANS 

A , l  ; s et Sol/SOLOS I/0 parameters s erial 
OC8 06H 
OC807H 
I PORT 
OPORT 

Listing 1 continued on page 32 



«our inventory is om existence. 
Think we'd trust it to anY!hing less 

than ScotcH Brand Diskettes?" 

Circle 20 on inqu iry card. 

Don Stone, President, 
Mass. Auto Supply Company, 
Inc. ,  Boston, Mass. 

Scotch Diskettes are the 
diskettes you can depend upon 
with the information yo1,tr 
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. 

L 

3IVI 
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Listing I continued: 

0 1 5 3  5F 
0154  OE02 
0156 E5 
0157  CD0 50 0  
0 1 5A El 
O l 5B C9 

015C 1 1 5 4 0 3  

0 15F OD 
0 1 6 0  F8 
0 1 6 1  lB 
0162  7A 
0 1 6 3  B3 
0 1 6 4  C26 101 
0 167 C 35C01 

016A FE2D 
016C C8  
016D FE20 
016F C8  
01 70  FE 30 
0172 DAA60 1  
0 1 7 5  FE3A 
0177  D2A601 
0 17A E60F 
Ol7C C2810 1 
Ol7F C 60A 

0181 47 

01 82 OE06 
01 8 4  CD9C01 
0187 CD5C01 
Ol8A OE0 4  
O l 8 C  CDAlOl 
O l 8F CD5C01 
0 192 0 5  
0 1 9 3  C2820 1 
0 1 9 6  OE6 4 
0198 CD 5C01 
019B C9 

Ol9C  3EOO 
019E D 3F8 
O lA O  C9 

OlAl 3El0 
0 1A3 D 3F8 
0 1A5 C9 

OlA6 CD9C01 
01A9  C3 0000  

OlAC 00  

; 
SOUT : 

. ' 
DELAY : 
; Adj us t 

DELAl : 

j 

MOV 
MVI 
PUSH 
CALL 
POP 
RET 

LXI 
DE for 
DCR 
RM 
DCX 
MOV 
ORA 
JNZ 
JMP 

DI GIT : CPI 

NOTZERO : 

RZ 
CPI 
RZ 
CPI 
JC  
CPI 
JNC 
ANI 
JNZ 
ADI 

MOV 
PULSE : ; each 

. ' 

MVI 
CALL 
CALL 
MVI 
CALL 
CALL 
DCR 
JNZ 
MVI 
CALL 
RET 

ONHOOK : MVI 

j 
OFFHOOK : 

j 
DIGERR : 

j 

OUT 
RET 

MVI 
OUT 
RET 

CALL 
JMP 

SIGNON DB 
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') 

E , A  
C , 2  
H 
BDOS 
H 

; write character to  conso le 

D , 852 ; . 0 1 t imes ( C )  s ec ond s 
di fferent c lock periods 

c 

D 
A ,D 
E 
DELAl 
DELAY 

' - '  ; Call with ASC II  digit in A 
; skip ' - '  

' ' 

' 0 '  
DIG ERR 
' 9 ' +1 

; s kip b lanks 

DIOERR ;not an ASC I I  digit 
OFH ; s ub tract ASCII Bias 
NOTZERO 
10 ; zero is t en 

B , A  
digit is onhook for 6 0  ms and offhook for 40  ms 

C , 6  
ONHOOK 
DELAY 
c , 4  
OFFHOOK 
DELAY 
B 
PULSE 
C , lOO 
DELAY ; inter-digit delay 

A , O  ; put line on-ho ok 
SERST 

A , SRTS 
SERST 

; take line off-hook 

;not a digit - go on-hook and rebo ot 
ONHOOK 
0 ; b oot 

0 ; s tore for s ign-on charac t er 
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7 8 1 2  

7 9 1 2  

GND 
3 

7 8 0 5  
1 I N  

+ 1 2 V  
2 OUT t-----1 

+ 5 V  
OUT �2�*-----------------� 

-12V 
OUT �2�------------------� 

GROUND 

� 
Figure 2: Schematic diagram of the optional power supply. This regulated power supply can be eliminated if the required voltages are 
available from a nearby computer or terminal. 

Text continued from page 26: 
telephone interface . On receipt of the 
ring, the 6860 will bring the answer­
phone line high and begin sending the 
transmit carrier, which is at 2225 Hz. 
If the modem on the other end of the 
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line responds with its carrier, which is 
at 1270 Hz, the 6860 will turn clear­
to-send on about a half second later. 
The terminal or computer can detect 
this and initiate whatever procedure 
is necessary to communicate with the 

originator. 
Figure 1 shows four light-emitting 

diodes (LEDs) that can be used by the 
operator to monitor the operation of 
the modem. The functions displayed 
are power-on, clear-to-send, mode 
(with the LED on in answer mode), 
and off-hook. 

A power-supply schematic is 
shown in figure 2; it supplies + 5 V, 
+ 12 V, and - 12 V, regulated. These 
voltages may be obtained from the 
terminal or computer if they are 
available . I chose to make the modem 
an independent device : it was wire­
wrapped on a small perforated board 
and enclosed in a cabinet. 

Modem Software 
Listing 1 shows a CP /M-based, 

assembly-language program for an 
8080 processor to perform automatic 
dialing to an answer modem and to 
initiate communication. The CP !M 
syntax of the program is: 

or 

DIAL < phone number > 

DIAL < phone number > : 
< logon character> 

The phone number may contain 
blanks and hyphens that are ignored. 
If an invalid character is found in the 
phone number, the program hangs up 
the telephone and rebootstraps 

Text continued on page 40 

Circle 21 on inquiry card. _.,. 



The M ic rotek M T-80 looks l i ke a few other · 

alphanumeric l ine pr i n ters o n .the market to­
day. B u t  t here is a d ifference. ' I 
O u r  versat i l e, l 9w-cost MT�so has been de­
sig ned with  a more powerf u l b rai n res u l t i n g  
i n  mor.e advanced featu res a n d  more depend­
able performance. We bel ieve o u r  pri nter i s  
s o  re l iable that w e  offe'r y o u  an . i nc red i b l e  
365 days warranty. 

. 

I f  you want dependable performance, fast 
factor'y service and a l ow p dce, l ook for the 

- M i c rotek label. The b rai n beh i nd our printer 
rea l l y  makes the d i f ference. I t ' s  the thought · 

that cou nts.  · ·  

LOADED WITH I N N OVAT I O NS . .  
• 40, 80 or 1 20 col u m ns (software select-

. able� 
• Non-thermal paper, p i n  feed 
• 1 25 CPS; 70 l i nes per m i nu te 
• 9 x 7 dot matrix 
• Vert ica l  format u n it 
• 96-character ASCI I (upper .and l ower ·case) 
• Adjustable terms width to 9V.�� . 
• Paral le l  · and serial (R$-232C) i nterfaces 

avai lable 

MICAOTIIII 
. .. 

For more i nformaUon contact: 
· MICROTEK, I nc.  

951 4  Chesapeake Drive 
San Diego, CA 921 23 

Tel. ' (71 4) 278-0B33 



Listing 2: Remote-access computer routine. This is the software needed by the computer that is connected to the answering modem of 
figure 1. This routine allows its computer to be controlled by a remote terminal, with the connections made by two modems and a 
telephone line. This routine runs on a CP/M system. 

BFEO • 
C01C • 
C022 • 
C800 • 
C802  • 
C806  • 
C807  • 
OOF8 • 
0004 • 

0 100-

0100 31FFCB 
010 3 3EOO 
0105  D 3F8 
0107  3E06 
0109 D 3D4 
010B DBF8 
0100 E620 
010F C20B0 1 
0112 3E0 5 
0114 D 3D 4  
0 116 CD 4 0 0 1  
0119 3E0 3  

O llB 3206C8  
011E 3207C8  
0121 21EOBF 
0124  2202C8  
0127 21EBBF 
012A 2200C8  

0120 21EOBF 
01 30 OEll 
01 32 114A01 

0135 lA 
0 1 36 77  
0137  OD  
01 38 23  
0 1 39 1 3  
0 1 3A C2 3 501 
0 1 30 C 30 0 0 0  

0 1 4 0  • 
014 0  110000 
0143  1B 
0 14 4  7A 
0 1 4 5  B 3  
0 1 4 6  C 2 4 301  
0149  C9 

014A 3E01  
0 1 4 C  CDlCCO 
014F 3EOO 

; Remot e A c cess  to CP/M 
; us ing a Sol and SOLOS 
. 
J 
IOCODE EQU 
AOUT EQU 
AINP EQU 
UIPRT EQU 
UOPRT EQU 
!PORT EQU 
OPORT EQU 
SERST EQU 
DCCMD EQU 
. 
J 

ORG 
; 
START LXI 

MVI 
OUT 
MVI 
OUT 

NOTCTS IN 
ANI 
JNZ 
MVI 
OUT 
CALL 
MVI 

STA 
STA 
LXI 
SHLD 
LXI 
SHLD 

; Trans fer I/0 
LXI 
MVI 
LXI 

TRANLOOP:  

J 
DELAY 

DLOP1 

; 

LDAX 
MOV 
OCR 
INX 
INX 
JNZ 
JMP 

EQU 
LXI 
DCX 
MOV 
ORA 
JNZ 
RET 

OBFEOH 
OCO lCH 
OC022H 
OC800H 
OC802H 
O C806H 
O C807H 
OF8H 
OD4H 

lOOH 

;Temporary s t orage for I/O code 
; Write to logical output unit ( A )  
; Read logical input unit ( A )  
; Us er de fined input rout ine address  
; Us er de fined output rout ine addre s s  
; Standard input unit number 
; Standard output unit  numb er 
; Serial stat us port 
; Tarbell command port 

SP , OCBFFH 
A , O  
SERST 
A , 6  
DCCMD 

; s et modem for answer - RTS off 
; t urn disk mot or off 

SERST ; CTS ?  
20H ;wait for modem t o  answer and get respons e 
NOTCTS ;no 
A , 5  ; t urn disk motor on 
DCCMD 
DELAY 
A , 3  

!PORT 
OPORT 

;wait one second 
; s et up SOLOS for 

user defined I/0 routine s 

H , IOCODE ; store us er defined I/0 addres ses 
UOPRT 
H , IOCODE+XIPRT-XOPRT 
UIPRT 

code to IOCODE 
H , IOCODE 
C , XEND-XOPRT 
D , XOPRT 

D 
M , A  
c 
H 
D 
TRANLOOP 
0 ;boot 

$ 
D ,O 
D 
A , D  
E 
DLOPl 

; Relocatab 1e us er de fined I/0 rout ines 
, 
; Output 
XOPRT 

rout ine 
MVI 
CALL 
MVI 

- output to serial and 
A , l  
AOUT ; put on serial 
A , O 

screen 

Listing 2 continued on page 38 
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Listing 2 continued: 

0 1 5 1  CDlCCO CALL AOUT ; put on s creen 
0 1 5 4  C9  RET 

; 
; Input routine - input from seri al port 

0 1 5 5  3E01 XIPRT MVI A , l 
0157  CD22CO CALL AINP ; get s eria l  
01 5A C9 RET 

. , 
0 1 5B 00  XEND : DB 0 

Listing 3: Remote-user routine. This routine allows a remote user to communicate with the operator of the host computer tied to the 
answering modem. 

0100 
0 10 0  2 10 0 0 0  
0 1 0 3  2B 
0 1 0 4  7D 
0 10 5  B4 
0 10 6  D3FC 
0108 C 2 0 30 1  
0 10B C 9  

; Write t o  operat or 
; Syntax : WTO <message text> 

ORO 100H 
LXI H , O  

BELOOP : DCX H 

. 
J 

MOV A , L 
ORA H 
OUT OFCH ; sound alarm port 
JNZ . BELOOP 
RET ; return to CP/M 

Listing 4:  Remote-user routine. This routine allows a remote user to com�unicate with the host computer's operator; it also allows 
the operator to send a reply to the remote terminal. 

0100 

C0 19 • 
C O lC • 
C022 • 

0 10 0  210000  

0 10 3  2B 
0104 7D 
0105  B4 
0 10 6  D3FC 
0 1 0 8  C20 301 

010B 3EOO  
0 100 CD22CO 
0 110 CAOB0 1 
0 1 1 3  FEOD 
0115  C8 
0 11 6  4 7  
0117 CD19CO 

OllA C 30B01 
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; Write t o  operator with reply 
; Syntax : WTOR (message text ) 
. 
J 

ORO lOOH 
; 
SOUT EQU OC019H 
AOUT EQU OCOl CH 
AINP EQU OC022H 

. 
J 
START : LXI H , O  
BELLOOP : 

DCX H 
MOV A , L  
ORA H 
OUT OFCH ; s ound alarm port 
JNZ BELLOOP 

REPLOOP : 
MVI A , O 
CALL AINP ; get keyboard character 
JZ REP LOOP 
CPI 13 ; done ? 
RZ ; ret urn to CP/M 
MOV B ,A 
CALL SOUT ; send to s tandard out put port 

may b e  user de fined po�t 
such as s erial and displ ay 

JMP REP LOOP 
. , 



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

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

such standard features as twin double density 
5%" drives with over 300,000 bytes of disk 
storage. A full 32K of dynamic RAM - expandable 
to 64K in seconds. A CP/M* Disk Operating 
System which assures compatibility to literally 
hundreds of application packages presently availa­
ble: A crisp, 1 2 "  non-glare screen with a full 24 
line by 80 column display. A full ASCII keyboard 
with a separate keypad and individual cursor 
control keys. Twin RS232C serial ports for fast 
and easy connection to a modem and/or a printer. 
And, dual ZBO processors which operate at 4 MHZ 
to insure lightning-fast program execution. No, it 
wasn't enough. So we made it better. 

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

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

'ReoiS1ered tra!lemark o! Digltai Research. lnc. 

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

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

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

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

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

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

THE DECISION IS YOURS. 
Whether your next SuperBrain is a regular 

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

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

Circle 23 on inquiry card. 
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2300 Broad River Rd., Columbia, SC 29210 
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ENTREPRENEURS 
NEEDED M O RE T H A N  EVER I N  T H E  M ICRO­

COM PUTER INDUSTRY. 

The shortage of knowledgeable dealers / distributors 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 wi l l  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. 10 

HOW TO START YOUR 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 usef u l ,  
real-life samples: contracts, proposals,  agreements and a complete 
business plan are included in f u 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 • 
Marketing 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 Selling Cycle • Handling the 12 Most Frequent Objec­
tions Raised by Prospects • Financing for the Customer • Leasing 
• Questions You W i l l  Have to Answer Before the Prospect Buys • 
Producing the System • Installation. Accaptance. Collection 

Documentation • Solutions to the Service Problem • Protecting Your Product • Should You Start 
Now? How to Write a Good Busi ness Plan Raising Capital 
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H O W  T O  BECOME A SUCCESSFUL COMPUTER CONSU LTANT 
by Leslie Nelson, May 1980 

I ndependent consultants are becoming a vitally important factor i n  
t h e  microcomputer f i e l d ,  f i l l ing t h e  gap between t h e  computer 
vendors and commercial / i nd ustrial 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 directions for those interested to explore 
this lucrative f ield: 

• Established consult ing markets • How to get started • Itemized 
start-up costs • Are you qual i fied? • Beginning on a part-time basis 
• The Marketing Kit • Should you advertise? • Five marketing tips 
• Getting !reb publicity• How much to charge • When do you need a 
contract? • Sample proposals • Which jobs should be declined • 
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. 

JIREE-LA.t\ICE 
SOFTWARE 
MARKETING 
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FREE-LANCE SOFTWARE MARKETING 3rd edition, June 1 980 

Writing and sel l i ng computer programs as an independent is a 
business where • you can get started quickly, with l ittle capital 
i nvestment • you can do it ful l  time or part time • the potential 
profits are almost l i m itless. Since the demand for computer 
software of al l kinds is growing at an explosive rate, the conditions 
for the small entrepreneur are outstanding. 

This manual wi l l  show you how to sel l  your own computer programs 
using ihese proven techniques: • direct to Industries • through 
consulting 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 a l l  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. lt . also contains sample software contracts 
that have been used in ·actual software transactions. Also included are tips on how to negotiate with 
a large corporation, ways of avoiding personal l iabi l ity, techniques for obtaining free computer time 
and h i nts on how to run a free-lance software busi ness while holding a full-time job. 
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ESSEX P U B LISH ING CO. Dept. 2 

285 Bloomfield Avenue • <;:aldwell ,  N.J.  07006 

Order books by number. Send check, money order (U.S.$), VISA or Master Charge #. Publisher 
pays 4th class shipping.  For rush Air Mail 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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Text continued from page 34: 
CP/M. If a colon follows the phone 
number, the next character is sent in 
ASCII form to the answering modem 
after the clear-to-send signal is re­
ceived from the answering modem. 
Such a logon character is often re­
quired by timesharing services. After 
communication is established and 
any logon character is sent, the pro­
gram calls a terminal-simulation 
subroutine (TERM) that will listen for 
a character which was the serial line, 
display it on the CP/M display, and 
send a character of input to the CP/M 
console . The serial status port and bit 
configuration is that of a Processor 
Technology Sol . The subroutine 
SETIO must configure CP/M to send 
output to the serial port and receive 
input from the serial port. The 
subroutine shown is also for the Sol. 

Listing 2 shows a program that will 
configure the operating system to be 
remotely accessed. The program, 
after starting, will wait for the 
telephone to ring and the modem to 
answer. If the caller is an originating 
modem; the program will configure 
CP/M to use the terminal on the 
other end of the telephone line as the 
display console. All data output to 
the remote terminal and input to 
CP/M from the remote terminal is 
echoed to the local display. 

Listings 3 and 4 show small pro­
grams that can be used by the remote 
user to communicate with the local 
operator. The programs can be used 
only to send a message or to send a 
message and get a reply from the local 
operator. These programs are thus 
named Write To Operator (WTO) 
and Write To Operator and Reply 
(WTOR) .  

Conclusion 
Once the modem is constructed 

and tested, a protocol is still needed 
to establish two-way communica­
tions between processors. Commer­
cial timesharing services set this pro­
tocol for their customers. Personal 
computer users do not have a stan­
dard file and message exchange pro­
tocol, but groups such as PCNET in 
the San Francisco Bay area (280 
Polaris Ave, Mountain View CA 
94303) are working on the problem. 
The PCNET protocol is based on the 
use of modems similar to the type 
described in this article. • 
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Up to four 1 8Mb Winchester­
type hard disk drives 

Display terminal Letter-quality or dot 
matrix printer 

Horizon 1/0 flexibility 
allows expansion to 
meet your needs 

Unsurpassed Performance and Capacity! 
North Star now gives you hard disk capacity and process­
ing performance never before possible at such a low 
price! Horizon is a proven, reliable, affordable computer 
system with unique hardware and software. Now the 
Horizon's capabilities are expanded to meet your growing 
system requirements. In addition to hard disk perform­
ance, the Horizon has 1/0 versatility and an optional hard­
ware floating point board for high-performance number 
crunching. The North Star large disk is a Century Data 
Marksman, a Winchester-type drive that holds 18  million 
bytes of formatted data. The North Star controller inter­
faces the drive(s) to the Horizon and takes full advantage 

North Star Computers, Inc. 
1440 Fourth St. 
Berkeley, CA 94710 
(41 5) 527-6950 TWX/Telex 910-366-7001 
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of the high-performance characteristics of the drive. Our 
hard disk operating system implements a powerful file 
system as well as backup and recovery on floppy diskette. 

Software Is The Key! 
The Horizon's success to date has been built on the qual­
ity of its system software (BASIC, DOS, PASCAL) and 
the very broad range and availability of application soft­
ware. This reputation continues with our new hard disk 
system. Existing software is upward compatible for use 
with the hard disk system. And, with the dramatic increase 
in on-line storage and speed, there wil l be a continually 
expanding library of readily available application software. 
For more information , see your North Star dealer! 

HORIZON-HD-18 
Horizon computer with 64K 
RAM, 2 quad capacity mini 
drives and one HDS-1 8 hard 
disk drive $9329 

HDS-18 
Additional 18Mb hard disk drive 
for expansion of Horizon HD-18, 
or your present Horizon $4999 

SYS-1 N 
Complete Horizon HD-18 plus 
80 x 24 display terminal and 
NEC Spinwriter printer $13,239 

SYS-1A 
Complete Horizon HD-18 with 
80 x 24 display terminal and 
Anadex printer $11,319 
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1/0 Expansion for the TRS-80 
Part 2:  Serial Ports 

Last month in Part 1, I discussed 
the attachment of parallel input and 
output ports to the Radio Shack 
TRS-80 computer. This was basically 
a response to the many inquiries I 
have had on TRS-80 interfacing . As 
usual, it was a general presentation, 
intended to first enlighten the reader 
with interfacing concepts and then 
tender a few alternative circuits for 
construction. While TRS-80 owners 
benefit most directly, many com­
puters have similar bus structure and 
can just as easily accommodate paral­
lel input/output (I!O) expansion. 

The presentation this month of a 
serial interface for the TRS-80 re­
quired a little more thought. Parallel 
ports are strictly hardware devices 
which in their simplest form only re­
quire execution of a single assembly­
language or BASIC instruction to 
function efficiently. A serial inter­
face, on the other hand, needs a soft­
ware program to direct its operation. 
The many registers and buffers in­
volved in the serial communication 
process must be synchronized by the 
execution of a serial-driver routine 
stored in memory. Any design for a 
serial port has to take into account 
the capabilities and memory location 
of this routine. Even the most splen­
did hardware circuit would be a 
failure if the software driver inter­
fered with other computer functions . 

To eliminate any potential prob­
lems that might occur, I decided to 
make my design completely software­
compatible with existing TRS-80 
serial-driver routines. This does not 
necessarily minimize circuit complex­
ity by any means, but it greatly 
enhances potential user acceptance . 

I was equally concerned with the 
power requirements and physical 
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Steve Garcia 
POB 582 

Glastonbury CT 06033 

This RS-232C interface 
design is compatible with 
existing TRS-80 serial­
interface control software . 

configuration. Radio Shack sells a 
serial-interface board for the TRS-80, 
but it cannot be operated indepen­
dently and requires integral attach­
ment to the expansion interface 

Photo 1: Prototype of the COMM-80 in­
terface. The ribbon cable at the lower 
right connects to the expansion-bus port 
(either the expansion connector on the 
keyboard/processor unit or connector !2 
on the expansion interface) . The edge con­
nector at the upper right is for the 
Centronics-compatible, parallel printer 
port. The RS-232C DB-255 connector is at 
the lower left. 

module. The expansion interface and 
one serial port add $400 to the cost 
of the basic computer . Also, with its 
present hardwired addressing, the 
TRS-80 can support only one serial 
port and one parallel printer port. 

Depending upon the intended ap­
plication, you may not need the extra 
functions (eg: disk controller and 
memory expansion) provided in the 
expansion interface. The $300 outlay 
for the expansion interface is an ex­
traordinary expense if you merely in­
tend to attach a modem and use the 
TRS-80 as a terminal on a timeshar­
ing network, such as the Source or 
MicroNet. Rather than duplicate 
what I consider to be a restrictive 
hardware configuration, I have at­
tempted to present a cost-effective 
communications interface that gives 
more flexibility in use and has a better 
price/performance ratio . 

The COMM-80 Communications 
Interface 

The approach I decided to take was 
to combine elements from Part 1 of 
this article with this one, and produce 
a stand-alone serial/parallel interface 
which could plug directly into the 
expansion-bus connector  ( the  
keyboard-unit expansion connector 
or connector ]2 on the expansion in­
terface) .  Designated the COMM-80, 
the unit includes a SO to 19,200 bit per 
second (bps) RS-232C serial port, a 
full 8-bit-in/8-bit-out parallel printer 
port, an auxiliary expansion-port 
edge connector, and switch-selectable 
addressing which allows a single 
TRS-80 to simultaneously connect up 
to sixteen COMM-80 interfaces. A 
block diagram of the COMM-80 is 
presented in figure 1, and a picture of 
the prototype is in photo 1 .  
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What Is a Serial Port? 
Communication between com­

puters ,  terminals ,  and o ther 
peripheral devices can be in either 
serial or parallel mode. In parallel 
mode, the entire information segment 
(ie: data word) is transmitted or 
received simultaneously in a single 
time frame. In serial mode, this same 
information is divided into its constit-

uent bits and these bits are transmit­
ted individually over a longer period 
of time. In cases where high-speed 
data rates are involved, such as in 
interaction with a floppy-disk drive, 
the communication is usually in 
parallel and can involve as many as 
forty data and control lines . Serial 
mode is generally used for lower­
speed exchanges. 

Photo 2: Here are two ways of adding RS-232 communication capability to the Radio 
Shack TRS-80. The COMM-80 unit is shown on the left; the combination of the Radio 
Shack expansion interface and serial-interface board is shown on the right. 

Photo 3: A TRS-80 equipped with Level II BASIC, the COMM-80 interface, and a 
Novation CAT modem can be used as a remote terminal for a time-sharing service such 
as the Source. 
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An example a little closer to horne 
is the addition of a video terminal and 
a printer to a computer system. Both 
the terminal and printer are designed 
to accept American Standard Code 
for Information Interchange (ASCII) 
coding, which requires only 7 bits to 
define a character. 

The connections between the com­
puter and the video terminal can be 
either serial or parallel. The choice in 
this case is not determined by data 
rate but by expense . Parallel com­
munication is relatively easy and in­
expensive for a computer. Few com­
ponents are involved, and a 6-foot 
length of nine-conductor cable (seven 
lines to carry the 7-bit ASCII data, 
one line each for data strobe and 
ground) will not cost too much. Serial 
interfacing is another matter entirely. 

Microprocessors do not naturally 
communicate in serial format.  There 
are no single machine-language in­
structions to perform this function . . 
To serialize data we must add a 
separate hardware device called a 
universal asynchronous receiv­
er/transmitter (UART). It looks just 
like a parallel port to the processor, 
but internally the UART is a very 
complicated device . 

A UART is a special large-scale in­
tegration (LSI) circuit that accepts a 
data byte in parallel form from the 
processor and converts it into a 
universally accepted serial format. 
Any two terminals set at the same 
data-transmission rate could con­
ceivably be interconnected to com­
municate, regardless of internal 
operating-system differences . The ex­
pense for this flexibility is in the 
neighborhood of $200 to $500 per 
data channel, depending upon the 
computer bus configuration. 

Transmitting Serial Data 
Serial data can be transrni tted in 

either synchronous or asynchronous 
format. I will address this discussion 
only to the latter format since asyn­
chronous communication is the 
t e c h n i q u e  e m p l o y e d  i n  the 
COMM-80. The asynchronous for­
mat allows unlimited time gaps to oc­
cur  between transmission of  
characters. 

The internal structure of a UART 
consists of a separate parallel-to­
serial transmitter and a serial-to­
parallel receiver joined by common 
programming pins. The two sections 
can be used independently provided 



INTRODUCING HP·85. 
A NEWWORLD OF 

PERSONAL·PROFESSIONAL 
COMPUTATION. 

Imagine the new world 
that would unfold before 
you if you had a powerful,  
portable,  completely 
integrated computer sys ­
tem a t  your personal 
disposal. And at an afford­
able price. That's exactly 
what Hewlett-Packard has 
just created. 

THE HP-85 : 
A PERSONAL 

COMPUTER FOR 
PROFESSIONALS. 

At the lab, on your desk 
or in your study this 
20-pound, self-contained 
system provides pro­
fessional computing power 
when and where you 
need it. That means no 
more waiting for data 
to be remotely processed 
and returned. 

A COMPLETE 
COMPUTER SYSTEM 

IN ONE SMALL 
PACKAGE. 

You get all this in the 
HP-85 : 
Interactive graphics under 
keyboard control . 
16K RAM Memory 
standard. 
Standard typewriter key­
board with separate 
numeric key pad and eight 
user-definable special 
function keys. 
High resolution CRT display with 
powerful editing capability. 
Built-in thermal printer produces a 
hard copy of the display on command. 
Built-in tape cartridge drive. 
Each cartridge provides 217K bytes 
of storage capacity. 
Operating system and BASIC lan­
guage, permanently stored in ROM. 

A SOPHISTICATED 
COMPUTER AT 

YOUR FINGERTIPS. 
Hewlett-Packard has combined 

these sophisticated capabilities with 
advanced design to give you a 
system that is easy to use yet uncom­
promised in its power. 

A key to this achievement is 
Hewlett-Packard's choice of BASIC 
for the HP-85's language. The 
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HP-85 has more than 150 commands 
and statements to let you solve 
your problems swiftly and easily. 

In addition, sixteen graphic com­
mands have been added to the 
HP-85's extended BASIC to give you 
easy control of its amazingly 
versatile graphic capabilities. 

DESIGNED FOR TODAY 
AND TOMORROW. 

Whether you're in science, 
engineering, industry or business, 
the HP-85 you need today can 
easily be expanded or customized to 
meet your needs tomorrow. 

You can double RAM capacity to 
32K or expand ROM firmware 
to 80K with optional modules that 
plug right into the HP-85.  

You can enhance the 
system's capability by 
adding powerful HP 
peripherals like a high­
speed, full-width l ine 
printer, full- size plotter, or 
flexible disc drives. 

And HP Application 
Pacs offer preprogrammed 
solutions in a wide 
variety of discipline's on 
prerecorded magnetic 
tape cartridges. 

So, when you buy the 
H P - 85,  you're not just 
buying a computer system, 
you're buying the con­
fidence that the Hewlett­
Packard name brings 
and the knowlege that the 
HP-85 can expand with 
your changing needs. 

For the address of your 
nearest HP dealer, CALL 
TOLL-FREE 800-547-3400 
except from Hawaii 
or Alaska. In Oregon, call 
758-1010. For details 
on the H P-85, send the 
attached coupon, or write: 
Hewlett-Packard, 
1 000 N. E. Circle Blvd . ,  
Corvallis, OR 97330, 
Dept. 276B. 

Ffi0W H EW LETT 
�� PACKARD 

619/26 
r - - - - - - - - - - - - - - - - - - - - - - - - - ,  

HEWLETT-PACKARD I 

Dept. 2766 
1000 N. E. Circle Blvd. 
Corvallis, OR 97330 
Please send details on HP.SS. 

NAME ____________________ _ 

TITLE ---------------------

COMPANY ________________ __ 

ADDRESS -------------------

CITY ____________________ __ 

1 STATE ZIP __________ __ 
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they adhere to the same bit-format 
options. Sending a character from the 
processor is simply a matter of per­
forming a parallel-output operation 
to the UART. The decoded-output 
strobe loads the UART with the data 
and initiates the serialization process . 

Figure 2 shows a plot of logic levels 
versus time during the transmission 
of a single character. When no data is 
being sent, the data-transmission line 
remains in a logic 1 state. A 1-to-Q 
high-to-low transition on the line 
signifies that a character is being sent. 
The first bit is called a start bit. The 

4 0 · CONDUCTOR 
R I BBON CABLE 

0 co 
"' a: >--

C R Y S TAL 
5.0688 M Hz 

. POWER 
SU PPLY 

A D D R E S S  
D E C O D E R· L O G I C  
( TO A L L  S E C T I O N S  l 

A U X I L I A RY 

P R E SE T  
S E N S E  
S W I T C H E S  

E X P A N S I O N  CON N E CTOR 

4 0 - P I N  EDGE C O N N ECTOR 

next 5 to 8 bits are data; these are 
followed by a parity bit. Finally, the 
end of transmission is defined by the 
addition of 1 or 2 stop bits at the end 
of the character. The start, stop, and 
parity bits are all added as part of the 
UART's function. 

Meanwhile, the receiver section of 
the UART is continuously monitoring 
the input line for the start bit of a 
character . When the start bit comes, 
the following data bits are placed into 
a holding register and their parity is 
checked against the state of the parity 
bit. Completion is signaled by setting 

1---+ + 1 2 V  
1---+ + 5 V 
1---+ - 1 2 V  

U A RT 

4 - B I T  
T H R E E ­
STAT E 
I N  P U T  
BU F F E R  

4 - B I T 
OUTPUT 

a data-available flag. This flag, plus 
others defining buffer status, parity, 
and overrun errors, is read by the 
processor to determine when input 
data 1s ready or when another 
character can be transmitted. The in­
dividual pin functions of a typical 
UART are described in table 1 .  

RS-232C Interface Characteristics 
So far, I have discussed only 

serialization of the data. I have said 
nothing about voltages or logic con­
ventions associated with control of 
the information transmitted between 

8 - B I T  
OUTPUT 
LATCH 

8 - B I T  
T H R E E ­
STAT E 
I N P U T  
B U F F E R  

L E V E L  
S H I F T E R  

L E V E L  
S H I F T E R  

L E V E L  
S H I FT E R  

3 4 - P I N  E D G E  
C O N N ECTOR 
( P R I N T E R  PORT) 

1-----� DATA 8 
1-----.,j DATA 7 

1-----� D A TA 6• 
1-----... 1 DATA 5 
1-----� DATA 4 
t-----� DATA 3 
1-----� DATA 2 1-----� DATA 1 

S T R O B E  

1+------i B U SY 1+------i PA P E R  1+------i U N IT S E L  1+------i F A U LT 
1+------i B3 
1+------1 B 2  
t+------1 B l  
1+------i BO 

R S - 2 3 2 C  2 5 · P I N  
S E R I AL CONNECTOR 

1+------1 C TS 

14------f D S R  

1+------f C D  

1+------i R I 

1-----� RTS 

1-----.,j DTR 

1+------i R D  

1-----� TD 

Figure 1:  Block diagram of components and data flow in the COMM-80 serial and parallel interface for the Radio Shack TRS-80. 
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The MODEL 800 MST i s  certa i n l y  p l ea s ing to look at, but i ts true beauty l ies beneath the su rface . A g l i mpse at its 
features revea l s  wny i t  i s  ra p id ly becoming the most sought after printer in the world . . .  

• Fou r �tandard interfaces : 
RS-232 ( 1 5 beud rates) 
Centn;mics compatibl e pa ra ll el 
IEEE-488 
20ma cu rrent loop 

• Six l ine densit ies :  64, 72, 80, "96, 1 20 ,  1 32 
• 1 00 CPS at a l l  s i x  den sit ies 
e U n id i rectiona l or b id i rectiona l pr int ing 
• Sixteen l<torizonta l and ten vert ica l ta bs 
• E longated cha racters i n  a l l  s i x  d e n s ities 
• 1 920 character buffer 
• Uses e ither perforated or ro l l  paper 
• Fu l l y  ad j u stable tractors to 91/2" 
• Auto se l.f-test 

• Up to 1 0  character fonts 
Sta nda rd 96 cha racter ASC II 
User defined c h a racter font 
Provis ion for u p  to e ight  add ition a l  fonts 

• Dot reso lution g ra p h ics in six d en s ities · 

• Variable  l i ne s pac ing contro l from 0 to 64 dots in 
ha lf-dot increments 

• Auto form-feed for any form l ength at any l ine 
spacing 

• Heavy-d uty a l l  a l u m i n u m  c h a s s i s  
• 1 1  Ovac or 220vac, 50/60Hz. 
• 1 00 m i l l ion cha racter pri r'lthead 
• · Measu res on l y  1 5" wide, 3" h i g h ,  and 1 1 " deep 
• Weigh s  on ly 1 5  l bs .  

but maybe i ts most attractive featu re i s  the price . . . . .  $699.00 . 
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equipment. The Electronic Industry 
Association (EIA) RS-232C electrical 
specification defines voltage levels 
and control signals: a logic level 1 is 
called a "mark" or "off" and is con­
sidered to be anything more negative 
than - 3  V. A logic 0 is called a 
"space" or "on" and is considered to 
be anything more positive than 
+3 V. As a rule, designers tend to 
use +12 V and - 12 V for the 0 and 
1 logic states. 

In addition to standardizing the 
serial format, the EIA also specifies 
that the connector for RS-232C be a 
25-pin, D subminiature type (called a 
DB-25) . The pin assignments and 
functions are shown in table 2. 

The COMM-80 Hardware 
The COMM-80 is driven only by 

signals present · on the buses of the 
computer. All sections communicate 
with the processor as memory­
mapped or directly addressed in­
put/ output ports. Figure 3 illustrates 
the complete schematic diagram of 
the COMM-80 interface in three sec­
tions . 

There are two major sections: 
parallel printer port and serial port. 
They are joined together by a com­
mon address-decoding circuit and 
power supply. 

Address Decoding 
A standard TRS-80 expansion in­

terface has an edge connector com­
monly called the Centronics printer 
port. It actually combines an 8-bit 
parallel output port and a 4-bit 
parallel input port. The addressing 
for this section is hardwired for hexa­
decimal memory location 37E8. Part 
of this same address decoder is used 
for the Radio Shack serial-interface 
board. Coincidentally, the Radio 
Shack serial interface is decoded to 
use I/0 port addresses E8 thru EB for 
data-transfer and control functiqns. 

The address-decoding section of 
the COMM-80, consisting of IC1 thru 
IC7, is designed to decode this set of 

Pin 
N umber 

1 
2 

3 
4 

Name 

Vee Power Supply 
VGG Power Supply 

Ground 
Received Data Enable I } Rooet,oo Data Btl' 

1 0  
1 1  
1 2  

. 

1 3  Parity Error 

1 4  Framing Error 

1 5  Over-Run 

1 6  Status Word Enable 

1 7  Receiver Clock 

1 8  
1 8  Reset Data Available 
1 9  Data Available 

20 Serial Input 

21 External Reset 

22 Transmitter Buffer 
Empty 

Symbol 

Vee 
VGG 

� 
ROE 

RD8 
RD7 
RD6 
RD5 
RD4 
RD3 
RD2 
RD1  
PE  

FE 

OR 

SWE 

RCP 

RDAV 
DAV 

S l  

XR 

TBMT 

Fu nct ion  

+ 5 V Supply 
- 1 2 V Supply (Not connected on 
AY-5-1 0 1 5  
Ground 
A logic 0 on the receiver-enable line 
places the received data onto the output 
l ines. 
These are the eight data output 
lines. Received characters are 
right justified; the least significant 
bit (LSB) always appears on R D 1 .  
These l ines have three-state outputs. 

This three-state line goes to a logic 1 if 
the received-character parity does not 
agree with the selected parity. 
This th ree-state l ine goes to a logic 1 if 
the received character has no valid stop 
bit. 
This three-state l ine goes to a logic 1 if 
the previously received character is not 
read (DAV line not reset) before the pre-
sent character is transferred to the 
receiver-holding register. 
A logic 0 on this three-state l ine places 
the status word bits (PE, FE, OP, DAV,  
TBMT) onto the output l ines. 
This l ine wil l  contain a clock whose fre-
quency is sixteen times the desired 
receiver data rate. 

A logic 0 will reset the DAV l ine. 
This three-state l ine goes to a logic 1 
when an entire character has been re-
ceived and transferred to the receiver 
holding register. 
This line accepts the serial bit input 
stream. A marking (logic 1) to spacing 
(logic 0) transition is  required for in itiation 
of data reception. 
Resets shift registers. Sets SO, EOC, and 
TBMT to a logic 1 .  Resets DAV, and error 
flags to 0 .  Clears input data buffer. Must 
be tied to logic 0 when not in use. 
The three-state transmitter buffer-empty 
flag goes to a logic 1 when the data bits 
holding register may be loaded with 
another character. 

Table 1: Pin functions for the A Y-5-1013, A Y-5-1015, or COM2017 UARTs. 

addresses as well as a range of other 
addresses . The range for the printer 
port is hexadecimal memory ad­
dresses 3708 to 37F8, and the serial 
range is hexadecimal I/0 addresses 
08 to F8. Figure 4 illustrates the 
switch settings for the different 
ranges. 

There is a particular rationale for 
setting up the addresses this way. A 
user attaching a COMM-80 to his 
system would naturally set the 
switches for the range E8 thru EB, and 
the interface would then be complete­
ly compatible with standard TRS-80 
software . Should an expansion-

S T A R T  DATA 1 DATA 2 DATA 3 DATA 4 DATA 5 DATA 6 DATA 7 DATA 8 PA R I T Y  STOP 1 STOP 2 START DATA 1 

L O G I C  
L EV E L  

0 

--..., � - - �- - T - - -,- - -� - - �- - T- - -, - -- � - -
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I L S B  I I I I I I I M S B  I I 
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Figure 2: Logic levels plotted against time during the transmission of an 8-bit data word in asynchronous serial format. 
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Pin N ame 
N umber 

23 Data Strobe 

24 End of Character 

25 Serial Output 

27 
28 

'] �6 Data Bit Inputs 

31 
32 
33 
34 Control Strobe 

35 No Parity 

36 Number of Stop Bits 

37} N umber of Bits Per 
38 Character 

39 Odd/Even Parity 
Select 

40 Transmitter Clock 

Symbol 

OS 

EOC 

so 

TD1 
TD2 
TD3 
TD4 
TD5 
TD6 
TO? 
TD8 
cs 

N P  

TSB 

N B2 
NB1  

EPS 

TCP 

interface module be added to the 
system later, the user would merely 
flip a switch specified by table 3 to 
change the port address (the expan­
sion interface is set only for 37E8) .  
The switch circuit is  shown in figure 
4 .  The system could then accom­
modate two printers. As table 3 
shows, there are sixteen possibilities, 
so there could be sixteen printers and 
sixteen serial ports. From this point 
on, however, I will refer only to the 
addressing range of E8 thru EB . 

The Printer Port Is a Full 8 Bits 
Since I explained parallel ports in 

detail last month, I will discuss the 

Funct ion 

A strobe on th is l ine wi l l  enter the data 
bits into the data-bits-holding register. In-
it ial data transmission is initiated by the 
rising edge of OS . Data must be stable 
durin(l entire strobe. 
This l ine goes to a logic 1 each time a ful l 
character has been transmitted. It re-
mains at th is level unti l the start of 
transmission of the next character. 
The entire character is transmitted bit by 
bit (that is, serially) over this l ine. It wi l l  re-
main at logic 1 when no data is being 
transm itted. 
There are up to 8 data-bit- input 
l ines available. 

A logic 1 on this lead wil l  enter the control 
bits (EPS, NB1 , NB2, TSB, N P) into the 
control-bits-holding register. This l ine can 
be strobed or hardwired to a logic 1 level. 
A logic 1 on this lead wil l eliminate the 
parity bit from the transmitted and re-
ceived character (no PE indication). The 
stop bit(s) wi l l  immediately follow the last 
data bit. If  not used, this lead must be tied 
to a logic 0. 
This lead will select the number of stop 
bits ( 1  or 2) to be appended immediately 
after the parity bit. A logic 0 will insert 2 
stop bits. 
These two leads will be internally 
decoded to select either 5 ,  6, 7 ,  or 8 data 
bits per character. 

NB2 NB 1 bits/character 
0 0 5 
0 1 6 
1 0 7 
1 1 8 

The logic level on this pin selects the type 
of parity which wil l be appended im· 
mediately after the data bits. It also deter-
mines the parity that will be checked by 
the receiver. A logic 0 wil l  insert odd pari· 
ty, and a logic 1 will insert even parity. 
This line wil l contain a clock whose Ire-
quency is sixteen times the desired 
transmitter data rate. 

printer port briefly . Initially my in­
tention was to provide a general­
purpose I/0 port so that the user 
could connect some of my other pro­
jects and interface designs. As it 
worked out, however, I decided to 
combine efforts and configure the 
parallel port to serve as the printer 
port as well. The major difference is 
that the COMM-80 incorporates a 
full 8-bit input and a full 8-bit output 
port. Its address is nominally hexa­
decimal 37E8 in memory-address 
space . Writing to memory location 
37E8 latches data onto IC14 and IClS 
(both 74LS75 devices) , and reading 
memory location 37E8 gates the 

Once you have installed 
an RS-232 port, a whole 
new world of peripherals 
opens up . 

printer status signals through the 
three-state buffer IC19 (a 74LS244 
device) .  

Serial Port 
The serial-port section requires 

four input and four output strobes to 
operate. As previously mentioned, 
the serial-port control addresses are 
nominally set for hexadecimal E8 thru 
EB . Figure 5 more explicitly illustrates 
the hardware derivation of these 
signals and lists their functions. These 
strobe signals coordinate the RS-232C 
handshaking, the sense switches, the 
data-rate generator, and the UART. 
All four subsections can be in­
dependently controlled in software 
by reading and writing to the ap­
propriate port address . 

The sense switches, for instance, 
are merely a convenience . It is a way 
for the user to present a frequently 
used combination of options. These 
switches, outlined in figure 6, allow 
selection of data rate, word length, 
parity condition, and number of stop 
bits. There is, however, no physical 
connection between these switches 
and the other sections. The software­
driver routine coordinates the option 
selection. 

First the routine determines the 
state of the switches by reading input 
port E9. It determines from the setting 
of switches SW6 thru SW8 what data 
rate the user wants. The particular 
code for that rate, selected from table 
4, is written to output port E9. The 
remaining switch settings are written 
into the UART control register EA. 
Three bits of this output (b0 thru b2) 
and input port EB are used for the RS-
232C handshaking. The data-rate 
generator is presented in figure 7. 

The sense switches are not ab­
solutely necessary for operation of 
the serial interface. Most software 
drivers, such as the ST80 program 
written by Lance Micklus, offer a 
selection of the options through the 
keyboard. Separate data rates for the 

Text continued on page 54 
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Figure 3a: Section of schematic diagram of COMM-80 interface circuit. Shown here are the data-rate selector, the UART, and the 
option-selecting switches. The data-rate selector can be either a COM5016 or a BR1941 . Various UAR Ts can be used instead of the 
A Y-5-1013A, including the TR1602, COM2017, S1883, and TMS6011 .  A UART that uses a single +S V power supply, such as the 
A Y-3-1015, may also be substituted. 
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Figure 3b: Section of schematic diagram of COMM-80 interface. Connections to  data buses and peripheral connectors are presented 
here. Some care must be exercised in connecting the COMM-80 to the expansion bus. It is best to use shielded ribbon cable. The pro­
duction version of the COMM-80 includes two auxiliary expansion-bus edge connectors, which are like the one on the back of the 
keyboard/processor unit. 
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Nowl North Star 
Application Software! 
North Star now offers application 
software for use on the HORIZON ! 
Now you have one reliable source 
for both hardware and software 
needs! The first packages avail­
able are: 

NorthWord -
NorthWord is a simple-to-operate 
word processing system designed 
for use with the popular North Star 
HOR IZON. NorthWard enables you 
to increase office efficiency and cut 
document typing t ime and cost. 
NorthWard incorporates the most 
sought-after word processing fea­
tures: easy edit ing , on-screen text 
formatting , s imultaneous document 
print ing, and much more .  NorthWard 
can be integrated with other North 
Star software packages to produce 
customized letters, labels and 
reports quickly and efficiently. 

MaiiManager-
MaiiManager enables you to com­
pile and maintain complete organ­
ized mail ing l ists. Lists are easily 
accessible and can be compi led 
with a g reat deal of flexib i l ity. Entries, 
corrections and deletions are easily 
made. The North Star MaiiManager 
can print your list on individual enve­
lopes, on mai l ing labels, or in com­
pact summary form. 

lnfoManager-
l nfoManager is a powerful l ist­
oriented , data management system.  
I t  w i l l  accept up to 50 categories of 
information for each record and has 
the abi l ity to select and sort before 
print ing. The North Star l nfoManager  
has power and flexibi l ity for many 
appl ications: product inquiry, in­
ventory, customer/client records, 
calendar reminders, and as an easy 
way to fill in  often-used forms. 

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

NorthWard is the central bui ld ing 
b lock for a l l  the North Star appl ica­
tion software to fol low. Packages 
now being tested include other 
accounting and professional appli­
cation packages. For more informa­
tion or a demonstration ,  contact 
your local North Star dealer. 

NorthSia?f 
North Star Computers, Inc. 
1 440 Fourth Street 
Berkeley, CA 9471 0 
(415) 527-6950 
TWX/Telex 91 0-366-7001 
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Figure 3c: Section of COMM-80 interface circuit, including power supply and address-selection circuitry. Power to the interface 
should not be cut off while the TRS-80 is in operation, lest programs be lost. Both units should be powered up and ,down 
simultaneously. 

Text continued from page 49: 
transmitter and receiver can also be 
established. This is easily accom­
plished by a direct output command 
to the data-rate generator using the 
codes from figure 6.  
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From this point on, serial com­
munication proceeds by simply 
loading the DART with the data to be 
transmitted (using the Z80 instruction 
OUT EB) and reading the UART 
status register to see if the byte has 

been completely sent or if there is a 
received data word available (with 
the IN EA instruction). 

The software driver needed for this 
interface is too long to discuss in this 

Text continued on page 58 



The Paper �puts more bite into 
everYthfilg you do. 

The Paper Tiger strikes again. With a DotPiot'" graphics 
option that lets you make the most of your Apple 1 1 !  TRS 80� 
or other personal computer. 

With DotPiot and available software drivers, 
you can print screen graphics, draw i l lustrations, 
write block letters, plot charts. And DotPiot 
includes an expanded, 2K-byte buffer. 

That's not all .  Every Paper Tiger gives you 8 
software-selectable character sizes. 80 and .. · �  .•. . • c;r;f'JI 

The Paper Tiger costs only $995. The DotPiot option only 
$99 more. But don't let these low prices fool you. Because the 

Paper Tiger is rugged enough to stand up to the 
most demanding printer-plotter requirements. 

For the name of the Paper Tiger dealer nearest 
you, call toll-free 1-800-343-6412 (except Massa­

chusetts, Alaska, and Hawaii) . 
I ntegral Data Systems, 14 Tech Circle, 

Natick, MA 01760. (617) 237-7610. 
132 column formats. Multi-part business forms 
handling. Forms control. Reliable stepper-

- ,'· � " \�¢; ·"'' . •'l':t @)Integ���:;:::, Inc. motor paper drive. Adjustable width tractor feed. 
Continuous duty cycle operation. Plus lots more. 
t Apple I I  is a trademark of Apple Computer Inc. 
FRS-80 is a trademark of Radio Shack, a division of Tandy Corp. 

·�: . . . 
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Hitea 
fast 

thinller. 

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

PRICE-$850 
(California residents add 6% sales tax) 

can or write Artec for details. 

ART€C €L€CTRONIC), INC. 
605 Old County Rd. ,  San Carlos, CA 94070 

Telephone (41 5) 592-2740 
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Pin 1 

Pin 2 

Pin 3 

Pin 4 

Pin 5 

Pin 6 

Pin 7 
Pin 8 

Pin 20 

Pin 22 

PGND - Protective Ground 
This is chassis or equipment g round. It may also be tied to signal 
ground. 
TD - Transmit Data 
This is the serial data from the terminal to the remote receiving equip· 
men!. When no data is being sent it is in a marking ( 1 )  condition. 
AD - Receive Data 
This is the serial data from the remote equipment which is transmitted 
to the terminal. 
RTS - Request to Send 
Controls the direction of data transmission. 
In  ful l-duplex operation an "on" sets transmit mode and an "off" sets 
non-transmit mode. 
In half-duplex operation an "on" inh ibits the receive mode and an "off" 
enables it. 

' 

CTS - Clear to Send 
Signal from the modem to the terminal indicating abil ity to transmit 
data. An "on" is " Ready" and an "off" is "not ready. " 
DSR - Data Set Ready 
Signal from the modem to the terminal .  An "on" condition ind icates that 
the modem is ready. 
SGND - Signal Ground 
CD - Carrier Detect 
An "on" indicates reception of a carrier from the remote data set; 
"off" indicates no carrier is being received. 
DTR - Data Terminal Ready: "on" connects the communication equip· 
ment to the communications channel; "off" disconnects the com­
munications equipment from the communications channel. 
AI - Ring Indicator 
An "on" ind icates that a ringing signal is being received on the com­
munications channel. 

Table 2: Designations of pins on the DB-25 connector when used for communication 
with an RS-232C interface system and description of corresponding signals. 

Add ress Range SW1 SW2 SW3 < SW4 

08 thru OB Closed Closed Closed Closed 
18 thru 1 B  Closed Closed Closed Open 
28 thru 28 Closed Closed Open Closed 
38 thru 38 Closed Closed Open Open 
48 thru 48 Closed Open Closed Closed 
58 thru 58 Closed Open Closed Open 
68 thru 68 Closed Open Open Closed 
78 thru 78 Closed Open Open Open 
88 thru 88 Open Closed Closed Closed 
98 thru 98 Open Closed Closed Open 
A8 thru AB Open Closed Open Closed 
88 thru BB Open Closed Open Open 
C8 thru CB Open Open Closed Closed 
DB thru DB Open Open Closed Open 
E8 thru EB Open Open Open Closed 
F8 thru FB Open Open Open Open 

Table 3: Use of the switch-selectable address decoder allows the 110 address range to 
be varied over the range shown here according to the switch positions specified. (See 
figure 4.) Radio Shack software uses the address range hexadecimal £8 thru EB. 

Listing 1 :  Part of the output generated during a timesharing session on the Source, in 
which the TRS-80 equipped with the COMM-80 and a modem was used as a terminal. 
The Source is a service of the Source Telecomputing Corporation of McLean, Virginia. 
The hard copy was produced by an LA36 DECwriter connected to the TRS-80 through 
the COMM-80. 
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Listing 1 continued on page 58 
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Plug the new Microsoft Z-80 SoftCsrd into 
Apple I I™ and start using a l l  of the system and 
software. written for Z-80 based computers. snlrtun,. .... 
you could never use before on your Apple I I . 

The SoftCsrd actual ly contains a Z-80 processor and 
lets you switch between the Apple's 6502 and the Z-80 
simple commands, so you can use software written for 
either processor. 

Starting with Two Software Standards. Versati le 
CP/M: the most widely used microcomputer operating 
system ever, is i ncl uded on diskette in  the Softcard 
package, ready to run on your Apple I I .  

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

PRI NT USI NG, 1 6-digit precision, CALL, and CHAI N 
and COM MON are j ust some of the major BASIC featwres 
you' l l  add. Applesoft's graphics extensions are st i l l  incl uded. 

More Power Down the Line. You can get even more 
programming power and versati l ity by add ing Microsoft's 
FORTRAN, COBOL, BASI C  Compiler and Assembly 
Language Development System. All are avai lable 
separately to run with the SoftCard system. 

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

The Microsoft Z-80 SoftCard is compatible with most 
every Apple product from the Apple I I  to the Apple I I  Plus. 
Language Card and peripherals . I ndependent peripherals 
for the Apple are supported,as wel l .  The SoftCard package 
requi res a system with 48K and a disk drive. 

Line up a SoftCard demonstration at your Microsoft 
Consumer Products dealer today. They' l l  be glad to show 
you how the Z-80 SoftCard and your Apple computer 
combine to form a system that can't be beat for either 
practical ity or pure pleasure by any personal computer 
avai lable today. Or give us a call , 206/454-1 3 1 5, for 
more information. 

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

rMApple I I  is a trademark of Apple Computer, Inc. 
• CP/M is a registered trademark of Digital Research. 

AidS' 
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1 0800 Northeast Eighth. Suite 507 
Bellevue, WA 98004 
(206) 454- 1 3 1 5  



Listing 1 continued: 
D A T A  D I S P L A Y S  C E R T A I N  T C A  L I B R A R Y  P R O G R A M S  AND D A T A  B A S E S , 

D A T E  G I V ES T I M E  AND DA T E .  

DEL DELETES A F I LE .  

DELAY A U T O M A T I CA L L Y  D E L A Y S  OUTPUT T O  P R I N T I N G  TERM I N A L S  

E D  

E N T E R  

F I L E S  

F O R.mN 

HI 
I NF O  

L O A D  

M A I L  

N S O R T  

O F F  

P L A Y  

POST 

R 

T I M E  

RUN 

TY 

U S A G E  

W I T H  S L O W L Y  R E T UR N I N G  C A R R I A GE S . 

T E X T  E D I T O f( ,  

T Y P E  I N  A F l U: .  
P R I N T S  T H E  N A M E  O F  A L L  Y O U R  F I L E S . 

C O M P I LE S  A F O R T R A N  P R O G R A M . 

S Y S T E M  S I G N - O N  C O M M A N D , 

D I S P L A Y S  C E R T A I N  O T H E R  L I B R A R Y  P R O G R A M S  AND D A T A  B A S E S , 

L O A D S  A F O R T R AN P R O G R A M , 

I N V O K E S  T H E  E L E C T R O N I C  M A I L  P R O G R A M . 

S O R T S  A F I L E , 

S I G N S  A U S E R  O F F  T H E  S Y S T E M , 

P L A Y S  C O M P U T E R  G A M E S . 

I N V O K E S  T H E  C L A S S I F I E D  A D / B U L L ET I N  BOARD P R O G R A M , 

R U N S  A L I B R A R Y  P R O G R A M . 

D I S P L A Y S  T H E  T I M E U S E D  F O R  T H E  C U R R E N T  S E S S I O N , 

R U N S  A L O A D E D  F O R T R AN P R O G R AM . 

L IXE C R T L S T r  B U T  D O E S  N O T  S T O P  A F T E R  24 L I N ES . 

S U M M A R Y  OF Y O U R  S Y S T E M  U S A G E  T H I S  M O N T H , 

NOT E : A C O M P L E T E  L I S T OF S Y S T E M  D O C U M E N TA T I O N A N D  P R O G R A M M I N G  

MANUALS M A Y  B E  V I E W E D  BY T Y P I N G  D A T A  S Y S D O C , 

> O N L I N E  

C L 0 1 5 B  C L 0 6 1 9  T C A 0 5 6  T C A O B B  T C A 0 8 8  T C A 2 9 0  

T C A 4 2 2  T C A 4 3 4  T C A 5 1 6  T C A 5 6 9  T C A 5 7 5  T C A 6 1 2  

T C A 7 4 3  T C A 7 6 6  T C A 8 3 0  T C A 9 l 4  T C B 4 1 9  T C D 0 1 1  

TCD 1 0 6  T C D 1 4 0 T C D 2 0 2  T C D 2 4 8  T CD 3 9 0  T C D 4 1 9  

T C D 4 :l 9  T C D 4 �� 7  T C D 4 4 4  T C D 4 5 9  TCD460 T C E 0 5 2  

T C E 1 2 9  T C E 2 0 1  T C E 2 1 7  T C E 2 7 4  TC E3 1 7  

>DATA LJF' I 
****************** U N I T E D  P R E S S  I NT E R N A T I O N A L. ****************** 
:l l T O  A C C E S S  T H E  U P I  D A T A N E W S  S Y S T E M r S I MP L Y  T Y P E  ' U P I ' A N D  

F' R E S S  ' R E T U R N ' , 

2 1  THEN S E L E C T  ' NA T I O N A L. ' , ' R E G I O NA L '  OR ' S T A T E ' NEWS OR ' F E A T U R E S " ,  

' FE AT U R E S ' I N CL U D E S  M O S T  M A J O R  N E W S  S Y N D I C A T E S  < N EW YORK T I M E S , 

U N I TED F E A T U RES , ET C . ) AS W E L L  AS S Y N D I C A T E D  COLUMN I S T S . F O R  A 

C O M P L ETE L I S T  OF F E A T U R E S , I N D E X E D  BY L O G I CA L  C O N T ENT • RETURN T O  

T H E  ' C OMMA N D ' L E V E L , A N D  T Y P E . , , , , , , , , , , , , , , , , , , , , , , , , , , , , , U P I  

3 1  S E L E C T  F R O M  T H E  ' GE N E R A L ' ,  ' BU S I N E S S ' O R  ' S P O R T S ' C A T E G O R I E S ; 

THE S Y S T E M  W I L L T H E N  A S K  Y O U  F O R  O N E  OR M O R E  ' KE Y W O R D S ' .  

+ 5 V t· ' " I C 6  + 5V 
7 4 L S 2 6 6  

A 7  

D 
4.7 K 

3 �0 
1 + 5 V  f· '" + 5 V  

A 6

D 
4.7 K 

4 �0 
2 + 5 V  

A D D R E S S  �· '" B U S  + 5 V  

A S D 4.7 K 
10 �0 

3 + 5 V  t· ' " + 5 V  

A 4

D 
4.7 K 

1 1  �0 
SW4 

Figure 4: By closing the proper switches, orle of sixteen possible address ranges in the 
I/O-address space can easily be selected. The switches are optional; the desired address 
range may be hardwired. For complete compatibility with standard TRS-80 software, 
the hexadecimal address range EB thru EB should be chosen. 
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TA Ts Tc To 
or Data Clock 

RA Rs Rc Ro Rate Frequency 
0 0 0 0 50 800 Hz 
1 0 0 0 75 1 200 Hz 
0 1 0 0 1 1 0 1 760 Hz 
1 1 0 0 1 34.5 2 1 52 Hz 
0 0 1 0 1 50 2400 Hz 
1 0 1 0 300 4800 Hz 
0 1 1 0 600 9600 Hz 
1 1 1 0 1 200 1 9.2  kHz 
0 0 0 1 1 800 28.8 kHz 
1 0 0 1 200 32.08 kHz 
0 1 0 1 2400 38.4 kHz 
1 1 0 1 3600 57.6 kHz 
0 0 1 1 4800 76.8 kHz 
1 0 1 1 7200 1 1 5 .2  kHz 
0 1 1 1 9600 1 53.6 kHz 
1 1 1 1 1 9200 31 6.8 kHz 

Table 4: Chart to select data rates for 
the COM5016 data-rate generator. 
Transmission and reception rates may 
be set independently, according to the 
parameters specified here. 

Text continued from page 54: 
article . Also, since this interface is 
software-compatible with existing 
TRS-80 hardware, there is no need to 
write your own driver routine. There 
are many sources, including the one 
listed with this article. 

Using the COMM-80 
Once you have an RS-232C port in­

stalled in your computer, a whole 
new world of peripherals opens up . 
The electronics industry has been 
turning out thousands of printers 
each year which use the RS-232C in­
terface. For example, if you are in­
terested in word processing, then you 
can attach a high-quality daisy­
wheel printer to your TRS-80. Cer­
tain peripherals require a 20 rnA 
current-loop interface; the required 
circuit is demonstrated in figure 8 .  

The most obvious application for 
the COMM-80 is to transform the 
TRS-80 from a mild-mannered per­
sonal computer into a full-fledged 
computer terminal . Photo 3 shows 
the system connected to a modem in 
actual use on the Source timesharing 
system. Listing 1 is a printout (from 
an LA36 DECwriter II also connected 
to the same serial interface) of typical 
user interaction on this national com­
puter timesharing network. A look at 

Text continued on page 62 



OUR SOFTWARE MEANS BUSINESS 
- FOR YOU! 

At las t l  An integrated set of business software ideal for .l..Q!!! 

How o f t en have you purchased s o f t w a r e  only to be d i sap- .....,�==:-1 
pointed by i t s  features or frus t r a t e d  by the inabi­
lity of the different programs to work together? 

Are you t ired of en t e r ing the same data into ...-r=---,1..-""' 
your Purchase Ordering Sys tem when • a part is 
o r d e r e d ,  into Inventory when it a r r i v e s ,,

<=�-
..;:;-·'\ 

Paya b l e s  when i t ' s  invo iced a n d  G e n e r a l  . r 
Ledger when i t ' s  paid for? Does your 
Form Letter Merge u t i l i ty eas i ly work 
w i th Receivables to send Personal1zo'd1'�:!'.!'!4 
Dunning Le t t ers to p a s t  d u e  c l i e n  
Does y o u r  Point ..Q! S a l e  Order 
software a l s o  save a keyed file 
which may later be Sorted f o r  r-:==-:-, 
over 60 custoaer characteris­
t i c s and u s e d  to genera t e  per­
sonalized sales literature? 

If you don' t like your answers 
to these q u e s t ions , your ac­
counting software is costing 
.I.Q.!! money! 

Packages from SoftwareHows"', a 
d ivision of MicroDaSys, do a l l  
this and much more! T h e s e  new­
e s t  s o f t w a re produc t s  offer the 
perfect b l end of performance, 
price and flexibility. Al though 
each package can ope r a t e  a s  a 
s tand-alone modu l e ,  a l l  programs 
i n t eract w i th � files. Every 
single transaction feeds your master 
records. This Data Base Integration"' 
approach organ i z e s  A!! your b u s i n e s s '  
informat ion so tha t every module is f u l l  
interac t ive. T h e  r e s u l t  of this vast and 
to use data base is unique. You ' l l  be 

how much better you'll understand the 
and cash flow of your business !  And b e t t e r  und 
s tanding means better p lanning -- and higher profits 

l.lli 

S t a r t  w i th the b a s i c  four :  General Ledger provides those a l l  
balance sheets and incoae stateaents, Accounts 

and Paya b l e  t a k e  care o f  i n v o i c e  control 
a j i f fy ,  w h i l e  Payro l l  w i t h  C o s t  Account ing �--,_ __ _

, _
does your payroll and provides cost effective­

data. Nex t add the Order-Right "'  order 
s y s t ea and Inventory, and you have 

sales aaanageaent and material 
systea. Everything is pre­

ly and accura t e l y :  invo i c e s ,  
l a b e l s ,  charge s li p s  and COD 

Orders are automatically fed 
Inventory and Receivables. I f  

r stock i s  too lov, Inv�ntory 
commends the best sources of 
upply and approximate prices to 
pay. Upon v e r i f i c at ion, a pur­
chase order is g enerated. The 

r e c e i v ing department verifies 
receipt and the invo i c e  i s  
transferred t o  y o u r  Accounts 
Payab le. Se lec traSo r t "'  p u l l s  
s e l ec ted r e c o r d s  f r o m  vendor, 
custoaer and maillist files 
on the b a s i s  o f  over 60 d i f­

sort criteria! P r i n t ing 
labels and personalized 
t e r s  is a snap ! Nex t ,  

s o r t �  a l l  f i l es on 
data. Think 

be to have 
state. last 

SoftvareBovs"' package is j u s t  
Plus. get � package absc:r 

lutely free vith every three you buy l 
Hundreds of pages of documentation a r e  

a n d  g e t t ing them up a n d  running 
on your s y s t em is a breeze. B e s t  of a l l ,  

comp l e t e  CBASIC � code i s  included w ith 
every package. Current d isk form a t s  include 8" 

o f t - s e c tored, 51 1 hard- and s o f t - s ec tored. 

Call or Write now for the solution to you r software needs! 

D Payroll with Cost Acc ounting 

II Accounts Payable 
Accounts Receivable 

D General Ledger 

II Order-Right ™ 

Inventory 
II VersaSort T"' 
D SelectraSort TM 

A com plete 1 50 page overview of a l l  eight packages is yours for $ 25. 

-

. •  :I l .:. ... 4 r . � , .. I A. 

Lucrative aalea opportunities available. 

A division of 

Circle 34 on inquiry card. 

MicroDaSys 
SoftwareHowa, VeraaSort, SelectraSort. Order-Right, 

& Data Baae Integration are trademarks of Mlc:roDaSya. 

P.O.Box 36275  1 los Angeles 1 CA 90036 USA (2 1 3) 7 3 1 -0877 TWX: 9 1 0-32 1-2378 



SEE CORVUS 
HIGH PERFORMANCE 

PERIPHERAlS 
AT THESE 

SElECTED DEAlERS 
ARIZONA NEW MEXICO 

Computerland South West Computer 
Phoenix 602/956-5727 Las Cruces 505/526-2842 

CALIFORNIA NEW YORK 

Computer Place Byte Shop East 
Carmel 408/624-7t 1 1  LeviHown 51 6/731-81 1 6  

Com puters Are Fun Computer Factory 
Los Angeles 21 3/475-0566 New York 21 2/687-5001 

Computer Merchant McGraw-Hill 
San Diego 71 4/583-3963 New York 21 2/997-4100 

Com puterland Computer Store 
San Francisco 415/546-1 592 Rochester 71 6/244-5000 

Computer Emporium NORTH CAROLINA 
San Jose 408/227-541 4 Standard Computers 
Computer Plus Cha�oHe 704/399-0228 
San Jose 408/735- 1 1 99 Byte Shop 
Com puler Cijy Raleigh 91 9/833-021 0 
Santa Ana 71 4/549-7749 OHIO 
The Computer Store Byte Ohio 
Santa Monica 2 1 3/451-07 1 3  Fai�ield Park 21 6/333-3261 
Future World 

OREGON 
Stockton 209/952-2028 

Computer Emporium 
COLORADO Portland 503/228-5242 
Colorado Computer Systems 

SOUTH CAROLINA 
Westminster 303/426-5880 

Byte Shop 
CONNECTICUT Columbia 803/771-7824 
The Computer Store 

TEXAS 
Stamford 203/356-1 920 

Com puler Center 
DELAWARE Amarillo 806/355-5618 
Computerland Compushop 
Newark 302/738-9656 Dallas 21 4/234-3412 
FLORIDA KA Computer Store 
Com puler Village Dallas 21 4/634-7870 
Miami 305/266-5965 Computer Solutions 
Gulf Coast Com puler San Antonio 51 2/341-8851 
Milton 904/994-8506 UTAH 
GEORGIA inkley's 
Advanced Computer Salt Lake City 801 /486-3921 
Atlanta 404/255-8984 VIRGINIA 
ILLINOIS The Computer Place 
Farnsworth Computer Roanoke 702/982-3661 
Aurora 372/851-3888 Home Computer Center 
Com puter Room Virginia Beach 804/340-1 977 
Chicago31 2/337-67 44 WASHINGTON 
Capital Computer Systems Computerland Store 
Springfield 21 7/544-41 08 Federal Way 206/927-8585 
INDIANA WISCONSIN 
Digital Technology Blue Lake Computer 
LafayeHe 31 7/423-2548 Madison 608/257-4424 
LOUISIANA INTERNATIONAL Microcomputers 
New O�eans 504/821-0870 

DISTRIBUTORS 
MASSACHUSETTS 

CANADA 
Corvus of Canada 

The Computer Store 705/47 4�5823 
Cambridge 61 7/354-4599 

GREAT BRITAIN 
MINNESOTA 
Personal Business Systems 

Keen Com pulers 
602/583254 

Minneapolis 61 2/929-4120 
FRANCE 

MISSOURI 
Computer Country 

Micrologie 
331/6085560 

Florissant 314/921-4433 
Sonotec 

Computers-ASP 
331/61 0942 

Kansas City 81 6/7 41-8013 
MEXICO 

NEBRASKA 
Electronica MYMSA 

Computerland 
904/584-2347 

Omaha 402/391 - 67 1 6  

NEW JERSEY 
WEST GERMANY 

Computer Encounters 
Basis D 

0251/77023 
Princeton 609/924-8757 

MM Com puter 
08051 /4523 

I C l  
7 4 L S 0 4  

1/0 R D  

1/0 WR 
15 

1 4  
I C3 , 8  
A D D R ESS 
DECODER 
OUTPUT 

Al 3 

AO 13 

C 2  1 Y 2  

1Y3 
IC5 
74 L S 1 5 5  

B 

A 

INTERFA CE CONTROL STROBES 
ANO HARDWARE FUNCTION 

iNEe ( R E A D  M O D E M  STATUS R E G . )  

I N E B  ( R E A D  U A RT R EC E I V E D  DATA) 

OUT E8 ( M A S T E R  R E S ET ) 

L....:---' ....._ OUT E A  ( S ET U A R T  CONTROL R E G. 
A N D  M O D E M  H A N DSHAKE ) 

1 ._____.-- OUT EB ( L O A D  DATA OUT TO U A RT ) 

Figure 5: Detail figure demonstrating interface-control strobes. The address decoder 
(made up of IC3 and IC6) can be set within the range of hexadecimal 08 to F8. TRS-80 
compatibility requires a low address of £8. The output-strobe address notations 
presented refer only to this setting. Switch settings for other addresses are given in table 
3. 

SENSE SWITCHES 

DATA R ATE s w e  S W 7  S W 6  

1 1 0 C L O S E D  C L O S E D  C L O S E D  
1 5 0  OPEN C L O S E D  C L O S E D  
3 00 CLOSED C L O S E D  O P E N  
6 0 0  O P E N  C L O S E D  O P E N  

1 2 0 0  C L O S E D  O P E N  C L O S E D  
2 4 0 0  O P E N  O P E N  C L O S E D  
4 8 0 0  C L O S E D  O P E N  O P E N  
9 6 00 O P E N  O P E N  O P E N  

STOP B I T S  S W 5  
1 CLOSED 
2 OPEN 

PA R I TY SW4 E N A B L E  

E N A B L E D  C L O S E D  
D I S A B L E D  O P E N  

W O R D SW 3 S W 2  LE N G T H  

5 B I T S  C L O S E D  C L O S E D  
6 B I TS OPEN C L O S E D  
7 B I TS C L O S E D  O P E N  
8 BITS O P E N  O P E N  

PA R I TY . S W 1  S E L E CT 

O D D  C LO S E D  
EVEN O P E N  

Figure 6: Programmable sense switches are read by the processor to allow preselection 
of UART options under program control. The correspondence of options and switches 
is illustrated here . 

._ Circle 35 on i nqu iry card. Circle 36 on inquiry card. -+ 



The I ma g i nation Mach i n e  offers 
more at its price than any other 
personal  com puter on the m arket 
today. 

Consider these featu res: 9K RAM ,  
with 1 4K BASIC i n  ROM,53- key 
typewriter keyboard . A f ine resol u­
tion picture, generated on your 
television set or mon itor in 8 colors! 

The on ly computer with color, 
sound, user progra m mabi l ity 
and expendabi l ity at $599. 
A b u i lt- i n ,  dua l-track cassette tape 
d eck w ith 1 500 baud rate, for APF's 
d igita l ly recorded, " satu rated : '  
tape progra ms. A bui lt- i n  sound 
synthesizer. And two, b u i lt- i n ,  
g a m e  style contro l l ers, w ith 
j oysticks and n u meric keypads. 

When you want to go beyond 
APF' s l i brary of educationa l ,  home­
and- persona l  management or 
enterta i n ment prog rams . . .  when 
you want to create your ow n pro­
g ra ms . . .  you can.  The I ma g i nation 
Machine i s  programmable in 
BASIC and 6800 mac h i n e  lan­
guage. The I magination Mach i n e  

i s  a l so expa ndable.  J ust a d d  o u r  
" Bu i ld i n g  B lock" , a n  optional ,  fou r­
port expa nsion device, and you 
can h ook up a pr inter, telephone 
m odem, and addit ional memory 
cartr idge or m i n i-f loppy disk d rive. 
For the n a me of your nea rest 
Imagi nation Mach i n e  dealer cal l ,  
TOLL FREE:  1 - 800-223- 1 264 . ( New 
York residents cal l :  (2 1 2) 758- 7550) 
or write: APF E lectron ics, Inc .  444 
Mad ison Avenue, N . Y . ,  N . Y .  1 0022.  

S599. Manufacture(s suggested retail price. 

BPFelectronics inc. 
''YOUR LIFE WILL NEVER BE THE SAME!' 



N um ber Type + 5  v G N D  - 1 2 v + 1 2  v 

IC1 74LS04 1 4  7 
IC2 74LS30 1 4  7 
IC3 74LS30 1 4  7 
IC4 74LS02 1 4  7 
IC5 74LS1 55 1 6  8 
IC6 74LS266 1 4  7 
IC7 74LSOO 1 4  7 
IC8 74LS75 5 1 2  
IC9 74LS367 1 6  8 
IC1 0  MC1 489 1 4  7 
IC1 1 MC1 489 1 4  7 
IC1 2  MC1 488 7 1 4  
IC1 3  COM50 1 6  2 1 1  9 
IC1 4  74LS75 5 1 2  
IC1 5  74LS75 5 1 2  
IC1 6  741 2 1  1 4  7 
IC1 7  AY-5-1 0 1 3A 1 3 2 
IC1 8  74LS244 20 1 0  
IC1 9 74LS244 20 1 0  
IC20 74LS04 1 4  7 
IC21 74LS244 20 1 0  

Table 5 :  Power supplies needed by the integrated circuits in the COMM-80. 

O U T  E9 

I C 7  
7 4 LSOO 

1 2  STT 

S T R  

I C 13 
COM 5016 O R  
B R 1 9 4 1  
DATA RATE 
G E N E R ATOR 

TO 
T R A N S M IT C L O C K} 

U A R T  
R E C E I V E  C L O C K  

Figure 7:  The data-rate generator determines how fast data is sent and received. 
Transmission and reception rates can be set independently. The specifications for set­
ting up the various possible data rates on the COM5016 are presented in table 4.  

+ S V  
1 0 0 .0.  

1 K  

+J 4.7p. F 
1 6 V  

2 N 2 2 2 2  

} 20 mA 
C U R R E NT 
LOOP 

Figure 8: Some peripheral devices (ie: a Teletype ASR33) must be connected by means 
of a 20 rnA current-loop circuit; such a circuit that can be attached to the COMM-80 is 
shown here. 
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Text continued from page 58: 
some of the capabilities available 
through these networks might con-
vince some people to use the 
network's facilities rather than spend 
thousands of dollars to b_uild up an 
independent single-user system. At 
$2 . 75 per hour of connect time, it 
seems a reasonable alternative. For 
those of you wishing to contact me 
via the Source, my electronic-mail 
identification is TCE317. I welcome 
questions on this or any other topics 
that I might possibly be able to 
answer. •  

The COMM-80 · is available 
assembled an4 tested in an attrac­
tive 20: 95 by 15.24 by 6.35 em 
(8.25 by 6 by 2 .5  inch) enclosure, 

eluding e�pansion-b:us con.n:ector 
and cable, an auxiliary 40-pin 
expansion-port edge connector, a 
34-pin Centronics pqrallel printer 
port, RS-232C serial pert with 
DB-255 connector, user's manual, 
power,supply;, 

and t�rrrzinal s.oft- . 
ware. 

Price (including shipping): 
$179. 95 (New York residents 
please add · appropriate sales · 

tax). 
Order from: 

The MicroMint- ';:lnc 
91 7 Midway · 

Woodmere NY 
(516) .. '"'--·"'"' 

Next Month 
Handheld remote controls for the 
home-control system as described in 
the January 1980 Circuit Cellar. 



JEEE s }()0 There's a BIG + in every interface that QT manufactures. That's because every one of our products is an improvement - over any other on the market. And every one is an S-100-based unit that meets the exacting IEEE standards. Co,ll.D A TIDLE Most items in our BIG + line are available as bare boards, a kit or a completely assembled and tested unit. lfiC Jli iD What's more, we have the S-100 mainframe available for all our boards. 
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Z80 Op Codes for an 
8080 Assembler 

William T Powers 
1138 Whitfield Rd 

Northbrook IL 60062 

If you have a Z80-based machine and an 8080 
assembler, you are at a crossroad. You can do one of 
three things : dispose of your old assembler and purchase 
a full Z80 assembler; restrict your coding to the subset of 
the Z80 machine language that is equivalent to the 8080 
machine language; or hand-assemble the non-8080 
instructions within your Z80 source code. This article 
details a method I have devised that allows me to assem-. 
ble all the Z80 instructions using an 8080 assembler 
without resorting to hand-assembling. 

This is how the process works. Suppose you want to 
exchange the program status word (accumulator, A, and 
flag byte, F) and its duplicate. In Z80 assembly language, 
this instruction is : 

(Hexadecimal 
Address) 

1000 

(Instruction 
Mnemonic) 

EX 

(Operand) 

AF,AF' 

which translates to a 1-byte instruction, hexadecimal 08, 
to be placed at location hexadecimal 1000. If we have an 
8080 assembler that allows us to assign a symbolic name 
to a 1-byte or 2-byte constant, a 1-byte constant XAF 
("exchange the AF pair") can be defined as hexadecimal 
08 by a pseudo-operation statement like: 

XAF DB 08H 

(DB stands for "define byte," and this kind of pseudo­
operation is called an equivalence statement.)  Then, 
when we want to use this instruction in the same pro­
gram, write 

1000 DB XAF 

which will cause the assembler to place a hexadecimal 08 
in memory location 1000. True, this is a makeshift solu­
tion, but it is better than hand-assembling, and its merits 
become more obvious as more complex Z80 instructions 
are encoded. 

(This article will concentrate on explaining the set of 
mnemonics I have put together; so I will assume that the 
reader is familiar with the Z80 instruction set . )  
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Mnemonic Conventions 
Two main factors were considered while compiling the 

list of mnemonics. First, the mnemonics had to suggest 
the function they perform. Second; they had to avoid 
using up all the nice letter combinations I like to use in a 
program. 

In general, I have used the following conventions. The 
letter "X" used in a mnemonic means either extended or 
indexed. The abbreviation for the destination comes first, 
then the source, wherever possible. "M" means move, 
"L" means load, "S" means store to memory, and "R" 

means register. Many of the mnemonics are preceded by 
the letter "Z" to keep them from duplicating variable 
names. For some mnemonics, however, I have aban­
doned the Z prefix, in the interest of either shortening the 
mnemonic, making its meaning obvious, or constructing 
an analog to a useful 8080-code mnemonic as a way to 
ease the burden on the user's memory. 

16-Bit Loads and Stores 
The Z80 has five instructions that are analogous to the 

8080 load-HL-register-pair-direct (LHLD)instruction, five 
analogous to the store-HL-register-pair-direct (SHLD) in­
struction, and two analogous to the 16-bit immediate­
load instruction (LXI) .  I will refer to the new mnemonics 
used here as the "Z-symbols ." 

The Z-symbols SBCD, SDED, SSPD, SIXD, and SIYD 
correspond to the SHLD instruction on the 8080. These 
instructions cause the BC registers, the DE registers, the 
stack pointer (SP), or one of the two index registers (IX 
and IY), respectively, to be loaded into the location 
whose address appears in the following 2 bytes. Notice 
that the middle two letters of the Z-symbol are an abbre­
viation for the registers to be stored. 

The Z-symbols LBCD, LDED, LSPD, LIXD, and LIYD 
correspond to the LHLD instruction on the 8080. These 
instructions load the indicated registers from the memory 
location whose address is stored in the next 2 bytes. 

LXIX and LXIY are immediate-mode instructions that 
coincide with the 8080 instruction LXI H,nn. Index 
register IX or IY is loaded with the number appearing in 
the following 2 bytes. 

These previously mentioned Z-symbols compile into a 
2-byte instruction followed by a 2-byte operand, for a 
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total of 4 bytes. Since the 8080 assembler cannot 
recognize the Z-symbols, they must appear in a program 
as pseudo-operations. On my assembler, the double-byte 
pseudo-operator is "define word" (DW), and the single­
byte pseudo-operator is "define byte" (DB) .  For example, 
to load the IX register with the contents of memory loca­
tion ADDRESS, we write: 

1000 DW LIXD 

1002 DW ADDRESS 

The DW in each line is not pretty, but otherwise all 
these instructions look and act like normal assembly­
language instructions. The second DW, which is simply a 
2-byte address, can include computed offsets such as 
ADDRESS + 34H (hexadecimal 34 added to ADDRESS),  
or can be a literal such as lFFFH (hexadecimal lFFF) .  The 
LXIX and LXIY instructions (immediate load) work the 
same with the second DW being the 2-byte literal or 
mnemonic to be loaded. 

In my opinion, two of the most useful instructions in 
this set are the Z-symbols LSPD and SSPD to load and 
store the stack pointer directly. As an example, if you 
want to use the stack pointer in a subroutine starting at 
hexadecimal lOOO, start the subroutine with: 

1000 DW SSPD 
1002 OW STACK 

This causes the stack pointer to be stored at the bytes at 
addresses STACK and STACK+ 1. Just before the return 
statement, the original stack pointer should be restored: 

lOlA OW LSPD 
lOlC OW STACK 

To summarize, here are the Z codes for the instructions 
just covered: 

SBCD, SDED, SSPD, SIXD, SIYD: 
store register or register pair in memory 

LBCD, LDED, LSPD, LIXD, LIYD: 

ZBO Z·code 
Mnemonic  M nemonic 

RLC 
RRC 
RL 
RR 
SLA 
SRA 
SRL 

ZRLC 
ZRRC 
ZRL 
ZRR 
ZSLA 
ZSRA 
ZSRL 

Function M ach ine Code 
(Hexadecimal) 

rotate left c i rcular ii CB dd 06 
rotate right c i rcular i i CB dd OE 
rotate left (with carry) i i CB dd 1 6  
rotate right (with carry) i i CB dd 1 E 
shift left arithmetic i i  CB dd 26 
shift right arithmetic i i CB dd 2E 
shift r ight logical i i  CB dd 3E 

Table 1:  ZBO indexed rotate and shift instructions. The func­
tion of this table is to show the similarity of the machine 
codes for these instructions. The first byte of each instruc­
tion, listed here as "ii", is always hexadecimal DD f�r the IX 
register and hexadecimal FD for the IY register. The third 
byte, listed here as "dd", is the displacement required by the 
instruction. Note that the actual differentiation among the 
instructions occurs only in the fourth byte. 

Circle 40 on inquiry card . ..._. 
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load register or register pair from memory 
LXIX: load IX register with immediate 2 bytes stored with 

instruction 
LXIY: load IY register with immediate 2 bytes stored with 

instruction 

Relative and Indirect Jumps . 
The Z-symbols for the six relative jumps are: 

JR 
JRNZ 
JRZ 
JRNC 
JRC 
DJNZ 

unconditional jump 
jump if zero flag = 0 (result not zero) 
jump if zero flag = 1 (result is zero) 
jump if carry flag = 0 (no carry) 
jump if carry flag = 1 (carry) 
decrement register B and jump if result not 
zero 

These relative jumps require a single-byte pseudo­
operation (DB, for define byte) defining the instruction, 
followed by a single-byte pseudo-operation containing 
the relative displacement ( - 128 to + 127) measured from 
the next instruction. They cannot be combined into a 
single OW pseudo-operation because the byte describing 
the relative jump will be one of the defined Z-symbols, 
whereas the relative displacement will vary with each 
use. 

For example, to jump on carry-clear to a location two 
addresses beyond the next instruction, we would write: 

1000 DB JRNC 
1001 DB 2H 

If the relative jump is to a label, called LABEL, the 
displacement can be computed by a standard form 
involving the "$", which is the symbol for the current 
beginning of the first instruction after the jump) : 

1000 DB JR 
1001 DB LABEL - $ - 1  

There are two indirect jumps in the Z80 that are 
analogous to the 8080 command PCHL, which puts the 
contents of the HL register pair into the program 
counter. This causes a jump to the number contained in 
the HL register pair. The same can be done with the 
following Z-code instructions : 

JIX jump to the memory location contained in 
the IX register 

JIY jump to the memory location contained in 
the IY register 

Input and Output 
Now we begin to see instructions that are not simply 

direct substitutions of codes for symbols. Rather, the 
resulting instruction is the sum of several Z-symbol 
mnemonics (each of which represents an option available 
to a given instruction) .  

The input and output instructions refer to the data flow 
through the ports. Data flow between the port and the 
accumulator is covered by an 8080 assembler, but 
Z-symbols will have to be devised to generate instruc­
tions that initiate data flow between a port and either a 
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register or a memory location. When performing input to 
a register, the associated register is a destination register; 
on output, the associated register is a source register. 

The Z-symbols that are used are: 

input to a register 
output from a register 

ZINP 
ZOUT 
INPI input to a register and increment HL 

register pair by 1 
· 

OUTI output from a register and increment HL 
register pair by 1 

INPD input to a register and decrement HL 
register pair by 1 

OUTD output from a register and decrement HL 
register pair by 1 

ZB1 0000 ZDAX 0900 SBGD 43ED 
ZG1 0800 ZDAY 09FD SDED 53 ED 
ZD1 1 000 ZDAG 4AED SSPD 73ED 
ZE1 1 800 ZDSB 42ED SIXD 2200 
ZH1 2000 · zxx GBDD SIYD 22 FD 
ZL1 2800 ZYY GBFD ZLXI 2 1 00 
ZM1 3000 ZRLG OOGB LBGD 4BED 
ZA1 3800 ZRRG OBGB LDED 5BED 

ZB2 0000 ZRL 1 0GB LSPD ? BED 
ZG2 0 1 00 ZRR 1 8GB LIXD 2ADD 
ZD2 0200 ZSLA 20GB LIYD 2AFD 
ZE2 0300 ZSRA 28GB POPX E1 DD 
ZH2 0400 ZSRL 38GB POPY E1 FD 
ZL2 0500 ZRLD 6FED PSHX E5DD 
ZM2 0600 ZRRD 67ED PSHY E5FD 
ZA2 0700 ZBIT 40GB ZNEG 44ED 

ZSP 3000 ZRES 80GB XTIX E3DD 
ZBG 0000 ZSET GOGB XTIY E3FD 
ZOE 1 000 BITO 0000 DJNZ 001 0  
ZHL 2000 BIT1 0800 *JR 001 8  
ZIX 2000 BIT2 1 000 *JRNZ 0020 
ZIY 2000 BIT3 1 800 *JRZ 0028 
zx DODD BIT4 2000 *JRNG 0030 
ZY OOFD BIT5 2800 *JRG 0038 

ZMXR 7000 BIT6 3000 JIX E9DD 
ZMRX 4600 BIT? 3800 J IY E9FD 
ZMXI 3600 Z INP 40ED RET I 4DED 
ZADD 8600 ZOUT 4 1 E D  RTNM 45ED 
ZADG BEOO ZRPT 1 000 18080 46ED 
ZSUB 9600 OUT I A3ED 138 56 ED 
ZSBB 9EOO OUTD ABED IVEGT 5EED 
ZANA A600 I N  PI A2ED *XAF 0008 

ZXRA AEOO I N  PO AAED * EXX 0009 
ZORA B600 BLM I AOED ZMAI 57 ED 
ZGMP BEOO BLMD ABED ZMIA 47ED 
Z INR 3400 BLSI A1 ED ZMAR 5FED 
ZDGR 3500 BLSD A9ED ZMRA 4FED 
ZINX 2300 ZXTI E300 
ZDGX 2BOO 
KLUGE 0535 

Table 2: Z codes and their hexadecimal equivalents. This 
table of variable names (Z codes) and their hexadecimal 
values should be recreated in a given assembly-language pro-
gram. This is done via the "define byte" (DB) and "define 
word" (DW) pseudo-operations (or the equivalent pseudo-
operations on the user's 8080 assembler). For example, the 
first line might read, "ZBl DB OOOOH". All entries except 
those starred are to be defined as a 2-byte sequence (DW); 
the starred entries are single-byte sequences (DB) . 
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ZRPT add "repeat until register B equals 0" 
feature 

These are all 2-byte (OW) mnemonics . 
A ZINP or ZOUT is prepared for use by adding the 

mnemonic to it for the register being used (ZA1, ZB1, 
ZD1, ZE1, ZH1, ZLl, ZM1) .  For example, to get input 
into register D, write: 

1000 OW ZINP +ZD1 

(In this example, the instruction is to be assembled at 
memory location hexadecimal 1000. )  The assembler will 
add the two constants together, put the low byte of the 
sum in hexadecimal 1000 and the high byte in hexa­
decimal 1001. Looking at the table of Z-symbol mne­
monics (table 2), we see that ZINP is hexadecimal 40ED 
and that ZD1 is hexadecimal 1000. Their sum is SOED, 
and, looking at a table of ZBO instructions, we find that 
the hexadecimal code for this instruction (named IN 
D,(C) in Z80 assembly language) is ED followed by hexa­
decimal SO. No port address is specified since the 
instruction requires that register C contains the port 
number. 

The ZBO has four input and output instructions that 
transfer blocks of information to or from a range of 
memory, the start of which is pointed to by the HL 
register pair. The port address is still held in register C.  
This powerful set of instructions can load or output up to 
256 times with a single instruction. Register B is used as 
an index counter, with the instruction repeating until the 
value in B is decremented to 0 .  

The Z codes OUTI and INPI perform output and input 
with the HL register pair being incremented by 1, and the 
B register being decremented by 1 after the data move. 
OUTD and INPD similarly involve decrementing the HL 
and B registers each time. If OUTI, INPI, OUTD, or 
INPD is used alone, only 1 byte of memory is moved 
(although the incrementing and decrementing still takes 
place) .  The automatic repetition occurs when the Z-code 
mnemonic ZRPT (repeat) is added to any of the four 
codes . 

For example, to cause a block of memory starting at 
the location pointed to by the HL register pair to be sent 
to the port pointed to by register C (the number of bytes 
sent as output being the value in register B), we should 
write this instruction: 

1000 OW OUTI + ZRPT 

I should mention that here, and in all cases, the order 
of elements makes no difference because two quantities 
are just being added together. The previous instruction, 
for example, could just as well have read ZRPT +OUTI. 

Block Moves and Searches 
This section deals with four Z codes: 

BLMD 
BLMI 
BLSD 
BLSI 

block move in decreasing sequence 
block move in increasing sequence 
block search in decreasing sequence 
block search in increasing sequence 
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The two block-move Z codes, BLMI and BLMD, move 
data from the location specified by the HL register pair 
into the location specified by the DE register pair, using 
the BC register pair as a 16-bit countdown register. BLMI 
moves the memory block from bottom to top, while 
BLMD moves from top to bottom. As in the case of the 
input-block and output-block instructions, these repeat 
automatically only if the Z-code mnemonic ZRPT is add­
ed to the BLMI or BLMD mnemonic . Without the repeat 
Z code ZRPT, the move will execute only once with 
appropriate incrementing and decrementing done as 
usual but looping to be taken care of externally. 

To move hexadecimal 1FFF bytes, for example, from 
the locations ascending from 0000 into the locations 
ascending from hexadecimal 2000, load register pair BC 
with hexadecimal 1FFF, register pair HL with hexa­
decimal 0000, and register pair DE with hexadecimal 
2000. Then write: 

1000 DW BLMI + ZRPT 

The block-compare instructions (with Z codes BLSI 
and BLSD) work exactly the same as far as the 
mnemonics are concerned. The repetition mnemonic, 
ZRPT, is added only if automatic repetition is wanted. 
The block compares do not move data; instead, they 
search for the first memory location that matches the 
contents of register A.  To use the search instructions, 
register pair HL is initialized to the first location to be 

TRS-80 MOD II 
WORD PROCESSING 

The best is now even better . . .  
New Features 
New Commands 
New Capabilities 
New Manual 

SPECIAL PACKAGE INCLUDES: 
• Wp Daisy™ word processor 
• Mai l Merge™ mai l i ng l ist package 
• 1/0S operating system 

fu l l  CP/M™ & COOS 
com patabi l ity �e' 

I ncludes oe'lf 

d··· 

CP/M'" 

- Diablo, Spinwriter and 
.J;.o

.j. 

Qume support c} 
- Printer spool ing �'l:i 
- 30 programs cP 

TM of Digital Research 
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compared and register pair BC to the number of items to 
be examined. 

An exit from an automatic search loop will occur if a 
match is found or if the counter in register pair BC runs 
down to 0. The difference in termination can be told by 
looking at the flags. If register pair BC made it to 0 
without a match occurring, the parity flag is set to 0. If a 
match occurred and caused the exit, the Z flag is set to 1 .  
Thus, a following JZ or  JRZ (jump or jump relative on 0) 
instruction will cause a jump only if a match was found. 
In Z code, an automatic block-search instruction in the 
descending direction looks like: 

1000 DW BLSD + ZRPT 

Operations on Index Registers 
The first two Z-code instructions that will be con­

sidered in this article are ZINX and ZDCX, which are the 
16-bit analogs of the 8080 instructions INX and DCX: 

ZINX, ZINY 

ZDCX, ZDCY 

zx 
ZY 

increment either the IX or IY 
register by 1 
decrement either the IX or IY 
register by 1 
added to the above to select 
the IX register 
added to the above to select 
the IY register 

The ZINX and ZINY instructions are used to increment 
or decrement the 16-bit index registers. To designate 
which register, either ZX or ZY is added to one of the two 
mnemonics. (When referring to index registers IX and IY, 
the general mnemonics ZX and ZY will be used) .  

For example, t o  decrement register IX, write: 

' 1000 DW ZDCX + ZX 

Two more 280 instructions are POP and PUSH. Since 
these may occur often, I have assigned an individual 
Z-code mnemonic to each: 

POPX 

POPY 

PSHX 

PSHY 

move data from stack to index 
register X 
move data from stack to index 
register Y 
move data from index register 
X to stack 
move data from index register 
Y to stack 

These are 2-byte mnemonics . If you study the symbol 
table, you will see how to condense the table by defining 
ZPOP and ZPSH and adding ZX or ZY (which already 
exist) to them. 

The Z-code mnemonics used to exchange the contents 
of the index registers X and Y with the contents of the 
location pointed to by the stack pointer are XTIX and 
XTIY, respectively.These can be condensed to ZXTI +ZX 
and ZXTI + ZY if desired. XTIX, XTIY, and ZXTI are all 
2-byte instructions: 
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XTIX 

XTIY 

ZXTI 

exchange IX with memory pointed to 
by stack pointer SP 
exchange IY with memory pointed to 
by stack pointer SP 
same as XTIX if ZX added, same as 
XTIY if ZY added 

As an example, the following sequence exchanges the 
top two 16-bit items in the stack (destroying the contents 
of the IX register) :  

1000 
1002 
1004 

DW 
DW 
DW 

POPX 
XTIX 
PSHX 

16-Bit Arithmetic 
The Z codes used in this section are: 

ZDAX 
ZDAY 
ZDAC 
ZDSB 
ZBC 

ZDE 

ZHL 

ZSP 

add a register pair to the IX register 
add a register pair to the IY register 
16-bit add with carry 
16-bit subtract with borrow 
added to select BC register pair as 
source register 
added to select DE register pair as 
source register 
added to select HL register pair as 
source register 
added to select the stack pointer as 
source register 

The Z codes ZDAX and ZDA Y are analogous to the 
8080 instruction DAD. A 16-bit number is added to either 
the IX or IY register from the register itself, from the stack 
pointer, or from either the BC or DE register pair; one 
index register, however, cannot be added to the other, 
only to itself. As with the DAD instruction, the carry bit 
is not involved and no flags are affected. The following 
codes are added to either ZDAX or ZDA Y to specify the 
register or register pair added to the IX or IY register: 
ZBC (add the BC register pair), ZDE, ZSP, ZIX (used 
with ZDAX only), ZIY (used with ZDAY only) . 

For example, to add without carry the DE register pair 
to the IY register, write: 

· 

1000 DW ZDAY +ZDE 

The Z80 also permits 16-bit arithmetic with carry or 
borrow (ZDAC, ZDSB), limiting the destination register 
to the HL register pair only. It also limits the source 
register to the BC, DE, and HL register pairs and the stack 
pointer (use of the IX or IY register is not permitted) .  

To subtract the contents of the stack pointer from the 
contents of the HL register pair, with the carry acting as a 
borrow bit and all relevant flags affected by the opera­
tion, we can write: 

1000 DW ZDSB + ZSP 

8-Bit Indexed Arithmetic 
The Z80 adds a new addressing mode to the normal 

INSTEAD of a catalog, have you ever seen those dreaded words: 1/0 ERROR? 
Track 8c Sector LisfM 
Is a l l  lost? NO'  Now you may be able to save 
your d isk. With  this interactive assembly 
language utility program, which enables the disk 
to be directly accessed, you can "undelete" a 
deleted file, protect a bad sector from access, 
remove invisible control characters embedded 
in file names, and much more. Because the data 

on an entire sector is displayed on one screen­
page, it is possible to identify an 1/0 ERROR 
and recover from it  The 32-page tutorial manual 
begins with basic concepts of disk operation and 
progresses to detail the directory, the VTOC, 
track bit maps, etc. If you use Track & Sector 
List only once to recover a lost program, it is 
worth it! Disk only (32K) . . . . . . . 29.95 

AppleAids TM 

Form-It-Out"" 
A series of routines in Integer Basic and Applesolt containing detailed 
explanation and examples of programming techniques necessary to 
format your screen output. I ncluded are cursor positioning and loca­
tion, right and center justification, text windowing and error 
subroutines. 

Disk (48K) . . . . . . . . . . . .  1 9.95 

Scroll ControiTM 
Have you ever wondered why you cannot l ist an I nteger Basic or 
Applesoft program one screen-page at a time? So have we, and we 
did something about it! Our machine language Scroll Control, hidden 
in RAM so as not to "bump" into your program, can be engaged or dis­
engaged at a flick of the keyboard. Why be frustrated when instead you 
can control the scroll? 
Cassette . . . . . . . . . . . . . . .  9.95 Disk . . . . . . . . . . .  1 4.95 

LIHie Tricks T� 
A series of carefully explained subroutines containing a potpourri of 
useful programming techniques in I nteger Basic and Applesolt, such as 
specific key stroke identification, t iming loops, simple sort, iterative 
solution, no return key entry, and many more. 

D isk (32K) . . . . . . . . . . . .  1 9.95 

Hex and Decimal Learning Tree TM Series 
My ABC's and Now I Can Rhyme are both early learning I nteger Basic 
programs requiring 48K, incorporating high resolution graphic letters 
and pictures in a dri l l-and-practice format My ABC's is designed to 
develop identification of capital letters with pictures. Now I Can Rhyme 
is designed to develop rhyming skills. Score-keeping capabilities allow 
adult monitoring of progress. Chi ld tested and teacher recognized. 
Each program: Cassette . . .  1 4.95 Disk . . . . . .  . . . . . .  1 9.95 

.N.J. res. add 5% sales tax 
Add $1 .50/item, shipping and handling 
Apple II , Apple II plus and Applesoft are 

registered trademarks of 
Apple Computer, I nc. 

lA P.O. Box 774 M -
Morristown, NJ 07960 

· · · 

(20 1 )  539-3770 

74 june 1980 © BYTE Publications Inc 

I NCO R PO R AT E D  
software for the Apple I I  and Apple I I  plus 
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RUNNING IME =tSNOW. 
TRS-80 Model I I  is designed for 

professional busi ness appl ications. 
You r  ult imate goal for you r  Model I I  
i s  probably a fast. turnkey system that's 
easy to use and easy to expand. To get 
there you need dependable. flexi ble 
system software to write the programs 

that run the whole show. 
Microsoft's COBOL-80 and BASI C  

compi lers are now avai lable i n  
versions ful ly compati ble  with Model 
I I  TRSDOS. You can have either of 
these universal ly popul ar program­
ming languages plus a l l  the advantages 
of a compi ler: faster execution t imes. 
compact executable code, security 
for your programs. 

With Microsoft's compi led l anguages 
you get a complete program develop­
ment system ,  including o u r  standard 
MACR0-80 Assembler and L I N K-80 
Linking Loader. You r  compi led 
programs are relocatable modules 
that can be l inked to each other or  
to ZBO assembly language subroutines. 

COBOL-80 Compiler 
Microsoft 's COBOL-80 is an ANSI-

7 4 standard COBOL that su pports such 
advanced data man ipu lation verbs 
as COMPUTE, I NS PECT, STRING, 
UNSTRI NG.  and S EARCH. Plus three­
di mension arrays, fu l l  COPY facil i ty, 
compound and abbreviated conditions, 
and an optional packed decimal format 
that saves on mass storage by as much 
as 40%. In add ition to Sequential and 
Relative fi les, COBOL provides 
I ndexed fi les. al lowing records to be 
retrieved with a user-specified key 
instead of a record n umber. 

Interactive Screen Hamil ing Most 
busi ness appl ications require machine 
i nteraction. formatted screen d isplays. 
and the abi l ity to i nsert and delete 
information as the machine prompts 
the user. The COBOL ACCEPT I 
DISPLAY verbs are i mplemented for 
this purpose-to D I SPLAY formatted 
screens and ACCEPT operator i nput. 

CHAIN and Segmentation I deal 
for menu-driven appl ication programs 
is COBOL-80's CHA I N  feature. With 

. . 

CHAI N ,  control is transferred from 
the menu program to any executable 
module as specified at runtime. 
COBOL-80 also supports Segmenta­
tion to make maximum use of memory 
when large programs are executing .  

BASIC Compiler 
The Microsoft BASIC Compi ler has 

the fastest execution t imes of any 
BAS I C  avai lable. It is language com­
patible with the Model l l 's interpreter 
so you can write and test your  programs 
using the i nterpreter. then compile 
them for secure storage and efficient 
execution. 

New BASIC Features In add ition 
to those language features provided 
with the interpreter. the BASI C  com­
pi ler supports al l the latest features 
of Microsoft BASI C  5 . 1 :  WH I L E  con­

dit ional statement, CALL, long variable 
names, and ANSI compatibi l i ty. Pl us 
the compi ler has double precision 
transcendental functions ( S I N ,  COS, 
TAN,  ATN, LOG, EXP, SQR).  

Secure Besides being an indispens­
able system software tool for develop­
ing you r  own uti l ities and appl ication 
programs, the BASI C  compiler is ideal 
for producing programs for resale. 
The machi ne code for any appl ication 
program may be placed on a diskette, 
ROM, or other media, but the BASI C  
source program need not be distrib­
·uted. Thus the origi nal appl ication 
program is protected from unautho­
rized alterat ion. 

1 1 0  I =  4*J: K = (4*J-1J A N D  &HOFFO 

**0025' L001 1 0: LD HL,(J%1 
**0028' ADD HL.HL 
**0029' ADD HL.HL 
**002A' LD O%J.HL 
**0020' DEC HL 
**002E' LD A.L 
**002F' AND FO 
**003 1 '  LD L.A 
**0032' LD A,H 
**0033' AND OF 
**0035' LD H.A 

**0036' LD (K%J,HL 

BASIC compiler object code listing 

Optimized Machine Code Compi led 
BAS I C  programs are fast and com­
pact due to extensive opt imizations 
performed dur ing compilation: 
1 .  Expressions are reordered to 
min imize temporary storage and 
el i mi nate common subexpressions 
2. Constants are folded wherever 
possible 3. Peephole opt i mizations 
are performed 4. The code generator 
is template-driven, a l lowi ng optimal 
sequences to be generated for the 
most commonly used operations 
5. Str ing operations and garbage 
col lect ion are extremely fast 

Get M icrosoft BAS I C  Compiler or 
Microsoft COBOL-80 and get serious 
with your  Model I I .  After a l l ,  who's 
ru nn ing this show? 

Prices for COBOL-SO and BASIC Compiler 
include the MACR0-80 Assembler and Ll N K-80 
Linking Loader and a l l  documentation. Docu­
mentation purchased separately, $20. 

COBOL-80 $750. 
BASI C  Compi ler $395. 

For TRS-80 Model l software, 
contact Microsoft Consumer 
Products. 

MIIIICROSO 
10800 N E  8th 
Suite 819  
Bellevue. WA 98004 
( 206) 455-8080 
Telex 328945 
We set the standard. 

Ill 



8080 arithmetic instruction. This mode is the calculation 
of the location in memory to be used as equal to the con­
tents of the IX or IY register plus an 8-bit displacement 
stored with the instruction. The Z codes are: 

register (ZX to use the IX register, ZY to use the IY 
register). 

For all ten of these instructions, the OW containing the 
2-byte hexadecimal code for the instruction must be 
followed by a DB containing the 1-byte displacement . To 
add to the accumulator, for example, a number located at 
3 bytes beyond the location pointed to by IX, we write: 

ZADD 

ZADC 

ZSUB 

add contents of memory to ac­
cumulator, no carry 
add contents of memory to ac­
cumulator with carry 
subtract contents of memory from 
accumulator, no borrow 

1000 
1002 

DW 
DB 

ZADD + IX 
3H 

ZSBB subtract contents of memory from 
accumulator with borrow 

To increment the memory location 5 bytes beyond the 
location pointed to by the IY register, we write: 

ZANA 

ZORA 

logical AND of memory with ac­
cumulator 
logical OR of memory with ac­
cumulator 

1000 
1002 

ow 
DB 

ZINR + ZY 
SH 

ZCMP compare accumulator to memory loca­
tion 

Immediate Indexed Moves 
Here, use only one Z code: 

ZINR 

ZDCR 

increment contents of memory location 
by 1 
decrement contents of memory location 
by 1 

MVXI move the immediate byte to the 
specified (indexed) location 

All the above Z codes, with the exception of ZINR and 
ZDCR, perform the given operation on the accumulator 
and the memory location pointed to, with the result being 
placed in the accumulator. ZINR and ZDCR are used to 
increment and decrement, respectively, the given 
memory location. All of the previously mentioned Z 
codes are completed by adding the Z code for the desired 

This instruction causes the processor to move the byte 
that immediately follows to the . memory location 
specified above by an index register plus a displacement. 
This instruction involves a total of 4 bytes: 2 for the op 
code itself, 1 for the immediate displacement, and 1 for 
the immediate byte to be moved (in that order) .  Again, 
the op code is completed by adding either ZX or ZY to the 
Z code MVXI . The displacement and immediate byte can 

HAZELTINE 1500 . . . . . . . . . . .  $885 
Outstanding reliability. Clearest video image in 
this price range. Excellent single & quantity 
pricing. Also available with 50Hz. and French, 
German, Swedish characters. 

IBM CRT 3 10 1  . . . . . . . . . . . .  $ 1 ,295 
9 X 16 dot matrix. Selectric-like keyboard. 
Works on 50Hz.,  220V. 

TELEVIDEO Smart CRTs. 
Many edit features and remote commands. B 
models have TrY-like keyboard; C models 
have Selectric-like keyboards. 
912B . . . . . . . . .  $745 912C . . . . . . . . .  $780 
920B . . . . . . . . .  $795 920C . . . . . . . . .  $850 

SOROC IQ 120 . . . . . . . . . . . . . . $865 

4 1 16 RAM CHIPS . . . . .  ." . . . . . .  $ 1 0  
For Superbrain and 1RS-80. 
IMS 16K Memory, 250 ns . . . . . . . . . .  $340 

CALIFORNIA COMPUTER 
SYSllEMS . . . . . . . . . . . . . . . . . . .  $270 
16 K memory, Runs in 4MHZ systems. 

Call on us for product sheets. 
Dealer inquiry invited. 

(Prices subject to change without notice. )  

IMS 5000 
Z-80 CPU, S-100. Runs CP/M.® Dual, 
density 5Y4 drives, 32K RAM. 
IMS 8000 . . . . . . . . . . . . . . . . .  $4,185 
Like 5000 system but with 8 inch drives. 
Double sided drives also available. 

MARINCHIP 9900 
16 BIT CPU . . . . . . . . . . . . . . . .  $700 
Extensive software package included in price. 
Text editor and word processor worth over 
$500 by itself! Manuals skillfully written. 
CPU Kit . . . . . . . . . . . . . . . . . . . . . . . . .  $550 

DRIVES 
SIEMENS . . . . . .  $450 SHUGART . .  $525 
MPI BSl .  . . . . .  $275 PER SCI 277$ 1,210 
and the beautiful INNOTRONICS . . .  $525 
(John favors the INN01RONICS for their 
construction and performance.) 

TEl MAINFRAMES 
12  slots . . . . . . .  $500 22 slots . . . . . . .  $670 

TEXAS INSTRUMENTS 
PRINTERS 810 . . . . . . . .  $1,695 
820 . 0 0 .  0 • • •  $ 1,795 745 0 .  0 • • •  : . $ 1 ,075 

PAPER TIGER . . . . . . . . . . . . . .  $945 
with graphics . . . . . . . . . . . . . . . . . . . . .  $ 100 

WE EXPORT 
Overseas Callers: JO D. 0 NS Associates, Inc. Phone 2 1 2  448�6298 

or TWX 7 1 0  588 2844 
or Cable: OWENSASSOC 

12  Schubert Street 
Staten Island, New York 10305 
2 1 2  448�6283 • 2 12 448�6298 

======================= 
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TELETYPE MODEL 43 . . . . . . .  $985 
with RS232 . . . . . . . . . . . . . . . . . . . . .  $1,085 
220 v. tranSformer, installed . . . . . . . . .  $100 
tractor feeder mechanism . . . . . . . . . . . .  $ 1 00  

DEC L A  3 4  . . . . . . . . . . . . . . . .  $ 1,159 
Plug compatible alternative to the TTY 43 

DEC LA 35/36 UPGRADE . . . .  $750 
Increases baud rate to 1200. Micro-processor 
controlled. Many features including TOF, tabs 
and margins control. Quantity pricing. 

NEC SPINWRITER 5 5 20 . . . .  $3,275 
DIABW 1640 KSR . . . . . . . . .  $3,195 
These prices include tractor 
QUME SPRINT 5/55 . . . . . . .  $3,380 

CONTROLLERS 
KONAN Hard disk, S-100 . . . . . . . .  $1,550 
TELETEK Double density . . . . . . . . . .  $415 
for 5Y4 and 8 inch and single density 
TARBELL Double density . . . . . . . . . .  $385 

MODEM: The CAT from Novation $ 1 79 
Originate/answer 

CODs accepted at no extra charge. 
Shipping: $13  for light printers and CRTs. 
Credit cards add 4%. NY residents add tax: 

We Are Known for Our 
Prompt and Courteous Service! 

We have no reader 
inquiry number. 

Please call or write. 

Circle 4B on inquiry card. � 



$10,000.00 
GIVE AWAY 

SPO N S O R E D  BY T H E  M A K E R S  O F  T H E  

BASIC SOFTWARE LIBRARY 
NOW * 10 * Volumes and Growing 

And unl ike others we are giving a portion in  CASH that you Don't have to spend with us. 
You are eligible NOW! Your name may already be entered. 

First Prizes Awarded starting in mid September. More details in future advertisements. Our software is UN­
EQUALLED in performance and excellence. If  you are looking for compatible software to perform useful tasks you 
won't find a better deal Anywhere in the WORLD!! !  

We have over 1 00,000 in circulation since 1 975 and we are still around and That's more than Anyone else can say. We 
used to sell hundreds of programs individually, the programs in Volume X were sold for several years at over $1 0,000, 
in Volume Ill for over $6,000 but a few years ago we decided to promote software to the mass public and it was an 
instant success. We are still several years ahead of our time in our marketing concepts as well as our products and we 
are going to be making another major change in the market. We are going to offer our programs in cassette form. NOT 
just one of two programs like everybody else. But a book full of programs for just $9.95. 

For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 

Vol. I $24.95 Vol. II $24.95 
Business & Ammals Four Binomial Beam 
Personal Astronaut Chi-Sq. Conv. 
Bookkeeping Bagel Coati. Filter 
Programs Bio Cycle Confidence 1 Fit 

Cannons Confidence 2 Integration 1 
Bond Checkers Correlations Integration 2 
Building Craps Curve Intensity 
Compound Dogfight Differences Lola 
Cyclic Golf Dual Plot Macro 
Decision 1 Judy Exp·Distri Max. Min. 
Decision 2 Line Up Least Squares Navaid 
Der.reclatlon Pony Paired Optical 
Ell clent Roulette Plot Planet 
Flow Sky Diver Plotpts PSD 
Installment Tank Polynomial Fit Rand 1 
Interest Teach Me Regression Rand 2 
Investments Stat 1 Solve 
Mortgage A. Newman Stat 2 Sphere Trlan 
Optimize J . F.K. T-Distrlbution Stars 
Order Linus Unpaired Track 
Pert Tree Ms. Santa Variance 1 Triangle 
Rate Nixon Variance 2 Variable 
Return 1 Noel Noel XV. Vector 
Return 2 Nude 
Schedule 1 Peace APPENDIX A 

Policeman 
Games & Santa's Sleigh 
Pictures Snoopy 

Virgin 

Vol. Ill Vol. IV Voi. V 
$39.95 $9.95 $9.95 
Billing Bingo Andy Cap 
Inventory Bonds Baseball 
Payroll Bull Compare 
Risk Enterprise Confid 1 0  
Schedule 2 Football Descrip 
Shipping Funds 1 Diller 
Stocks Funds 2 Engine 
Switch Go·Moku Fourier 

Jack Horse 
Vol .  VI Life Integers 
$49.95 Loans· Logic 
Mini-Ledger Mazes Playboy ��on Poker Primes 

Popul Probal 
Inventory Profits Quadrac 
Peprec. Oublc Red Baron 

Rates Regression 2 Ledger 
Retire Road Runner 
Savings Roulette 

Vol. VII SBA Santa 
Tic-Tac-Toe Stat 1 0  $39.95 Stat 1 1  

Chess Steel 
Medbil Top 
Wdproc Vary 
UtiHty Xmas 

APPENDIX B 

Vol. VIII Vol. IX Vol. X 
$19.95 $19.95 $69.95 
1040-Tax Auto lntro. 

Cypher AI R  
Balance Hurrtrac AlP 

10 Mer lnv 
Checkbook Loran a Check 

Map Assets 
lnstol 78 Navigate ::rs�1 Omega 
Depree 2 Patterns P/L 

Radar Year End 
APPENDIX C RDF Data Base 

Tax Up 
Favorites Basic St. 

Available on TRS-80 Levei i i - 1 6K 
compatible cassette $9.95 

Volume I l l - Part 1 - Bill ing lnv. Pyrl. 
Volume VI I - Part 1 - Chess 
Ada $1.00 per tape Post.! Handling 

Volume VI - Disk programs are 
compatible with TRS-80 disk basic 
The disk pro?Jams In Volumes VI, VI I  and X are 
written in \f /M) M Basic and Disk Extended 
Microsoft aslc. Other programs written in 8K 
Basic. 

· 

SELECTED PROGRAMS AVAILABLE ON CASSETTE 

In addition to the $1 0,000 Give Away we are going to celebrate July 4th by giving a Special 
Bonus to purchasers of an entire set of the Basic Software Library on a single order. 

* SPECIAL BONUS * 15% discounts on single purchase of full set by July 4th ,  1980 
Unconditional Money Back Guarantee. 
Add $ 1 . 50 per volume handling, all domestic shipments sent U.P.S. except APO 
and P.O. Box which go parcel post. Foreign orders add $6.00/volume for air 
shipment and make payable in U.S.  dollars only. 

AVAILABLE AT MOST COMPUTER STORES 
Master Charge and Bank Americard accepted. 
Our Software is copyrighted and may not be reproduced or sold. 

Unlike others we have NOT raised our prices in five years 

Special Bonus Expires July 1 5, 1 980 

No P U RCHASE Necessary, to enter send name & address on a 3 x 5 
card. You are automatically entered every time you make a purchase 
from us. Void where prohibited by LAW. 

KEMCO, LTD. 
P.O. Drawer 2208L Petersburg, VA 23803 

Sales HOT LI N E  800-241-7131  ext. 440 
In Georgia cal l  800-282-2686 

IN GERMANY 
lng. W. Hofacker, GmbH 

Holzkirchen, W. Germany 

IN HOLLAND 
Electronica Top lnt'l 
Den Dolder, Holland 

OVER 1 16,000 IN USE TODAY 
If sufficient demand we will make requested programs available for Apple, Atari, Pet, TRS-80, etc. 



be represented as two DB pseudo-operations, especially if 
either or both are to be computed. If both are constants, 
they can be combined into a single DW word with a hexa­
decimal constant of nndd, where nn is the immediate 
byte and dd is the displacement byte. This is done 
because the DW pseudo-operation reverses the order of 
the bytes to ddnn before storage. 

For example, to move a hexadecimal 80 to the memory 
location 6 bytes beyond the location pointed to by the IX 
register, we can say either: 

or 

1000 
1002 
1003 

1000 
1002 

DW MVXI +ZX 
DB 6H 
DB 80H 

DW MVXI +ZX 
DW 8006H 

Indexed Register Moves 
There are two types of 8-bit move instructions peculiar 

to the Z80. Their Z codes are: 

ZMRX move from register to indexed memory loca­
tion 

ZMXR move from indexed memory location to 
register 

The indexed location is computed as before . The Z-code 
mnemonics ZMRX and ZMXR may seem confusing but 

TOLL FREE ORDERING 

NORTHSTAR ASM KIT TERMINAL 
HRZ+16K·D 1600. 1 275. SOROC IQ-120 760. 
HRZ+32K·D 1995. 1 580. HAZELTINE 1 400 760. 
HRZ·2·32K·D 2300. 1 900. HAZELTINE 1 500 940. 
HRZ·1 ·32K·O 2300. 1 750. HAZELTIN E  1510 1 050. 
H RZ·2·32K-Q 2700. 2230. TELEVIDE0912 700. 

RAM·16K 365. 325. 
TELEVIDE0920 750. 

RAM·32K 565. 515. PRINTERS 

FPB·A 285. 220. 
BASE-2 450. 

M DS-A-D 710. 660. 
Tl-810 1 580. 

M DS-A-Q 880. 830. 
CENTRONICS-799 970. 

EXTRA DRIVE-D 350. 
NEC·5510 2550. 

EXTRA DRIVE-Q 525. 
NEC-5520 2800. 

HARD DISC SYSTEM CALL 

Most NorthStar computers come 
SOFTWARE-DISCS-MISC 
AUTOSCRIBE 325. 

standard with real wood cover, 2 VERBA TUM DISCS (1 0) 28. 
serial ports, 1 parallel port, real 
time clock, disc operating system 

5 FOOT RS-232 CABLE 20. 
and NorthStar basic. 

10 FOOT RS·232 CABLE 25. 

WE WILL TRY TO BEAT ANY ADVERTISED PRICE 

A. E. I. 4341 W. Commonwealth Ave Su i te D 
Fu l lerton, Cal i f .  92633 (714) 739·4701 (800) 854·6003 
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are consistent with the Z80 convention of listing moves in 
the order "destination, then source. "  

T o  complete these Z codes, both a n  index-register sym­
bol (ZX or ZY) and either a source-register or a 
destination-register symbol must be added. The problem 
is that the value to be added for the source or destination 
register differs with the function, necessitating two names 
for a given register. 

Exchanges 

1 6-bit Moves 

1 6-bit 
arithmetic 

Interrupt 
operations 

Input/output 

Block moves 
and searches 

Relative jumps 

Indexed jumps 

Rotates and 
shifts 

(indexed) 

Bit operations 
(indexed) 

8-bit indexed 
arithmetic 

8-bit indexed 
moves 

8-bit moves 

DB XAF 
DB EXX 
OW XTI (X,Y) 

OW S(BC, DE, SP, IX, IY)D; OW (ADDRESS) 
OW L(BC,DE,SP, IX, IY)D; OW (ADDRESS) 
OW LXI(X,Y); OW (CONSTANT) 
OW POP(X,Y) 
OW PSH(X,Y) 

OW ZDA(X,Y) + Z(BC, D E,SP, IX* , IY*)  
OW ZD(AC,SB) + Z(BC,DE ,H L,SP) 
OW Z( INX,DCX) + Z(X,Y) 

• : if X, do not use IY; if Y, do not use IX 

OW 1(8080,38,VECT) 
OW RETI 
OW RTN M  

O W  Z(INP,OUT) + Zr1 * 
OW ( INP I ,OUTI , I N PD ,OUTD) + ZRPT* * 

*: r = A, B,C, D , E , H ,  or L 
• • :  use is optional 

OW (BLM I , BLMD,BLSI ,BLSD) + ZRPT* 
*: use is  optional 

DB (DJNZ,JR,JRNZ,J RZ,JRNC,JRC); D B  
(D ISPLACEMENT) 

OW J I(X,Y) 

OW Z(RLC, RRC,RL, RR,SLA,SRA,SRL) + Zs2* 
OW ZRLD 
OW ZRRD 
OW Z(XX,YY); OW 
Z(RLC,RRC,RL,RR ,SLA,SRA,SRL) + 

KLUGE + (DISPLACEMENT) 
*: s = A, B,C, D ,E ,H ,L, or M 

OW Z(BIT,RES,SET) + BITn* + Zs2 * *  
O W  Z(XX,YY); OW Z(BIT,RES,SET) + BITn + 

KLUGE + (D ISPLACEMENT) 
*: n = 0 , 1 ,2,3,4,5,6, or 7 

* * :  s = A,B,C,D ,E ,H ,L, or M 

OW Z(ADD,ADC,SU B,SBB,ANA,XRA,ORA, 
CMP, INR , DCR) + Z i* ;  DB (DISPLACEMENT) 

• :  use ZX or ZY as appropriate 

OW ZMRX + Zr1 * + Z(X,Y) 
OW ZMXR + Z(X,Y) + Zr2* 
OW ZMXI + Z(X,Y) 

*: r = A, B,C, D,E, H ,  or L 

OW ZM(AI, IA,AR,RA) 

Table 3: A summary of usage for the Z codes used in this arti­
cle. Several abbreviations have been used. The terms in 
parentheses can be replaced with any one of the terms 
separated by commas. For example, the line "DW XTI (X, Y)" 
implies two instructions, "DW XTIX" and "DW XTIY". 
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For example, Z code ZA1 is added to ZMRX because 
the accumulator is being used as a destination register; 
but ZA2 is added to ZMXR because the accumulator is 
being used as a source register. Generally, we can say 
that the ZMRX Z code requires a Z code of the form Zr1, 
where r is one of the following symbols: A, B, C, D, E, H, 
or L. Similarly, the ZMXR Z code requires a Z code of the 
form Zr2. The ZX or ZY to be added is the same for both 
ZMRX and ZMXR. 

To move a byte from the memory location that is hexa­
decimal 17 bytes past the address pointed to by IX to 
register E, write : 

1000 
1002 

DW 
DB 

ZMRX + ZE1 + ZX 
17H 

Note that these instructions both require a following 
data byte for the displacement, which can be a literal (as 
shown here) or a computed value . One quick rule to tell 
whether to use Zr1 or Zr2 is as follows: look at the posi­
tion of the "r" within the last two letters of the instruction 
mnemonic (ZMXR or ZMRX); if it is first (RX), use Zr1, 
but if it is second (XR), use Zr2. 

Rotate and Shift Instructions 
All the rotate and shift instructions, indexed or not, use 

the following basic Z-code instructions: 

ZRLC rotate left circular (bit 7 goes into bit 
0) 
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ZRRC 

ZRL 

ZRR 

ZSLA 

ZSRA 

ZSRL 

rotate right circular (bit 0 goes into bit 
7) 
rotate left with carry (bit 7 goes into 
carry flag) 
rotate right with carry (bit 0 goes into 
carry flag) 
arithmetic shift left, pad with zeros on 
right 
arithmetic shift right, pad with sign bit 
on left 
logical shift right, pad with zeros on 
left 

For register-rotate instructions, we must add to one 
of the above the Z code named Zs2, where s is the register 
that is to be rotated or shifted (with value A, B, C, D, E, 
H, L, or M). The memory location pointed to by the HL 
register pair can be rotated or shifted by adding the Z 
code ZM2 to one of the above instructions. 

To rotate-left-circular register D, for example, write: 

1000 DW ZRLC + ZD2 

When indexed rotates are used, a byte in memory is 
pointed to by the sum of the contents of an index register 
(either IX or IY) and a 1-byte displacement value stored 
with the instruction; it is this byte that is rotated or 
shifted. However, the structure of this 4-byte instruction 
does not lend itself easily to this method of using pseudo­
operations to represent non-8080 instructions . A detailed 
explanation is followed by two solutions. 

Table 1 contains the previous Z80 instructions in their 
indexed form. The first byte tells which index register is 
used for this instruction; it is hexadecimal DD for the IX 
register and hexadecimal FD for the IY register. The 
second byte is always hexadecimal CB.The third byte is 
the 8-bit displacement to be used by the instruction, and 
the fourth byte identifies the rotate or shift instruction. 

The first method of building one of these 4-byte 
instructions (the method I am currently using) involves 
building two 2-byte groups with the define-word (DW) 
instruction. The first word is built by using either the 
ZXX or the ZYY Z code. This depends on whether the IX 
or IY register is used to help point to the byte to be opera­
ted on. Remember that the DW pseudo-operation 
reverses the order of bytes before storing them in 
memory. 

The second word is built by creating a double-byte 
constant that is the sum of the Z-code mnemonic for the 
desired operation, the displacement, and a constant 
called KLUGE. This is an unattractive solution, but it is 
the only way to get the correct information into one line 
of assembly-language code. Basically, it zeros out the 
lower byte of the rotate or shift Z code to make room for 

_ the displacement byte. 
To rotate right with carry the memory location 9 bytes 

beyond the location pointed to by the IY register, write: 

1000 DW 
1002 DW 

ZYY 
ZRR +KLUGE + 9  

A second solution involves building the last 2 bytes 
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using two define-byte (DB) pseudo-operations for the 
displacement and instruction Z code. First define a 1-byte 
Z code equal to the last byte of the instructions listed in 
table 1. (For example, set ZZRR equal to hexadecimal 1E 
for the rotate-right-with-carry instruction. )  The previous 
example given would then take three lines of assembly­
language code: 

1000 OW ZYY 
1002 DB 9 
1003 DB ZZRR 

In the first method, the only way I have found to 
handle negative displacements is to write the displace­
ment as hexadecimal 100 minus the desired negative 
displacement; the added hexadecimal 100 takes care of 
the borrow that occurs when the negative-displacement 
byte is added in by 16-bit arithmetic. In the second 
method, putting a negative constant in the first DB 
pseudo-operation should do the trick . 

Two unique instructions that belong with the rotate in­
structions have the following Z codes : 

ZRLD 

ZRRD 

rotate accumulator and memory loca­
tion left, decimal 
rotate accumulator and memory loca­
tion right, decimal 

They use a define-word (OW) pseudo-operation and 
require no added Z codes. 

Both instructions act on a byte pointed to by the HL 
register pair. Given a 16-bit number equivalent to the 
memory location followed by the accumulator, these in­
structions ro"tate left and right, respectively, the 16-bit 
number by 4 bits . If you consider both bytes as made of 
two 4-bit nybbles (as they are in, say, binary-coded 
decimal (BCD) arithmetic), the instructions have the 
effect of rotating 1 nybble within the 4-nybble number. 
These instructions are useful for BCD arithmetic, for pro­
grams dealing with hexadecimal numbers, and for 
shortening programs that use a large number of shifts or 
rotates together. 

Bit Manipulation Instructions 
All the bit instructions, indexed or not, use the follow­

ing basic Z codes: 

ZBIT 
ZRES 
ZSET 

test specified bit 
clear specified bit to 0 
set specified bit to 1 

For register-bit instructions, two Z codes must be add­
ed to one of the above Z-code instructions : one specifies 
which register is affected (its Z code is Zs2, where s 
specifies register A, B, C, D, E, H, L, or M);  the other 
specifies which bit is to be affected (its Z code is one of 
BITO, BIT1, BIT2, . . .  ,BIT7) . Also, the memory location 
pointed to by the HL register pair can be used by adding 
the Z code ZM2 to one of the above instructions. 

To test bit 5, for ex�mple, in the D register, we write: 

1000 OW ZBIT + ZD2 + BITS 

The situation with the indexed version of these instruc-
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Model BOO 
Lightweight, compact SO-column dot 
matrix printer with 60 lpm speed. Fea­
tures 5 print densities and 1 5  baud 
rates up to 1 9,200 baud. 

Call ror Pricer 

Texas Instruments 
99/4 Color Monitor 
High quality 13" color monitor for 
high-resolution charts, graphs, anima­
ted displays, and more! Simple, sure 
hookup. 

Dynabyte 
088/6 

Call ror Pricer 

A multi-user, hard disk microsystem 
with expanded capabilities needed by 
a growing business! 32, 64 or 96 meg­
abytes of storage. 
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computer sys­
tem; expandable 
memory, full soft­
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tions is very similar to the indexed version for the shift 
and rotate instructions . However, due to the necessity of 
specifying a bit position, only the first solution, which 
uses two OW pseudo-operations to generate 4 bytes, will 
be discussed. The first OW is exactly the same as before, 
using the Z codes ZXX or ZYY to indicate use of the IX or 
IY register, respectively. The second OW is the sum of the 
Z-code instruction (above), the value of KLUGE, the 
BITn Z code (where n = 0 thru 7), and the displacement. 

To clear bit 2 of the memory location 8 bytes past the 
location pointed to by the contents of the IX register, we 
write : 

1000 ow zxx 
1002 OW ZRES + BIT2 + KLUGE +8H 

Miscellaneous Instructions 
Here are some miscellaneous Z80 instructions and their 

corresponding Z codes: 

RETI 
RETN 
I8080 
I38 

IVECT 
ZMAI 
ZMIA 
ZMAR 
ZMRA 

return from interrupt 
return from nonmaskable interrupt 
8080-like interrupt (interrupt mode 0) 
interrupt to hexadecimal location 0038 
(interrupt mode 1) 
vectored interrupt (interrupt mode 2) 
move accumulator to interrupt register 
move interrupt register to accumulator 
move accumulator to refresh register 
move refresh register to accumulator 

G EN ERAL LEDGER 
PAYROLL 

ACCOUNTS R ECEIVABLE & PAYABLE 

Flexible and sophisticated business software that is 
among the hig hest quality on the market. Orig inally 
developed by OS BORNE & ASSOCIATES and rapidly becom· 
ing a standard. Our service is support. We w i l l  send you 
these programs with the proper 110 and CRT specific 
subroutines for your hardware config u ration. Get back to 

busi ness and leave the programming to us. I nclude hard· 

ware description with order. 

• Accounts Receivable and Payable . . . . . . . . . . . . .  1 45.00 

• Payrol l  (California) . . . . . . . . . . . . . . . . . . . . . . . . . .  1 45.00 

• Non California state tax calculations 
(please inquire) . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5-250.00 

• General Ledger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 45.00 

• M u ltiple profit center option for G/L . . . . . . . . . . . . . 25.00 

• Manuals (each) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.00 

All programs in CBASIC u nder CP/M (includes source) 

These programs are up and ru n n i ng on the fol low­
ing computer systems: Altos, TRS-80 MOD I I  (under 
C P/M), Northstar, Vector Graphics, 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 
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EXX exchange registers with alternate 
registers 

XAF exchange A and F registers with A' and 
F' 

ZNEG replace value in accumulator with its 
two's complement 

RETI and RETN are the return-from-interrupt Z codes 
that stand for the Z80 instructions of the same name. 
I8080, I38, and IVECT are the Z codes for the Z80 in­
structions IM 0, IM 1, and IM 2, respectively, each cor­
responding to an interrupt mode available on the Z80. 

The Z codes ZMAI, ZMIA, ZMAR, and ZMRA move 
between the accumulator and either the interrupt register 
or the refresh register in the Z80 as specified above. EXX 
changes the B, C, D, E, H, and L registers with their 
counterparts, B', C', D', E', H', and L'. The Z code XAF 
exchanges the A and F registers with their counterparts A' 
and F. (The F register contains the Z80 flags . )  

Finally, the Z code ZNEG replaces the contents of the 
accumulator with its two's complement. 

The Z code EXX is a 1-byte (DB) instruction. All the 
others listed here are 2-byte (OW) instructions. 

Final Remarks 
A complete table of the Z codes employed in this article 

is given in table 2 .  A summary of the composite Z80 
instructions that can be built using the Z codes is 
presented in table 3 .  The entire table (or, if you can keep 
track, only the Z codes you use) must be included with 
your assembly-language program. I assemble the pro­
gram without the list of Z codes until I have found all the 
errors that are due to the absence of the Z-code 
equivalence statements . I then add the Z-code 
equivalence statements to the end of the program, do a 
complete assembly (creating the machine-language 
module), and stop the listing when I get to the Z codes (to 
save time and paper) .  

The Z80 microprocessor has a number of  powerful 
instructions and instruction modes that are not on the 
8080. I devised the method presented in this article to 
enable me to use these instructions without having to buy 
a Z80 assembler. I hope you have found this approach as 
useful as I have. • 

Computer Camp 

Computer Camp is being 
held this summer at Rancho 
Oso, near Santa Barbara, 
California. Five 2-week ses­
sions will begin June 22 for 
beginning and advanced 
students aged 10 thru 15. 
There will be 2 campers per 
computer and instruction 
will cover all aspects of per-

sonal microcomputers . 
Balancing the program will 
be Rancho Oso's facilities 
that include horseback 
riding, tennis, swimming, 
and more. For more infor­
mation and application 
forms, contact Computer 
Camp, 1235 Coast Village 
Rd, Suite G, Santa Barbara 
CA 93108, (805) 965-7777. 
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G Tablet 7g5 

25 line disp;ay ys em 
• 1 2 "  CRT 
• New screen editor 
• Split screen processing 
• Super fast string handling 
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• Supports relative record processing 

Model 801 6 Model 8032 
1 6K memory 32K memory 

$1 495 $1 795 
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HEW 8050 OUAL OISK 
1 mill ion bytes on-l ine storage 
and new DOS 2.0 operating system 

• Supports relative record (Random Access) 
• Faster and more reliable 

only 

Serial Interface $1 895 
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CENTRON ICS 700-9 $1 295 List $1 895 
• 60 cps • Up to 15" paper width 
• Tractor Feed • Parallel I nterface 
for Apple & TRS-80 • 2 channel 
vertical forms! • Top of Form! 

CENTRON ICS ( Letter 737 Serial  $995 q ua l i ty) 737 PARALLEL $965 
CENTRO N I CS 

730 Ser
-
ial  $845 

730 Parallel $795 

DATABASE MANAGEMENT SYSTEM-Six modules 
comprising 48K of programming allows you to: create, 
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KRAM- Keyed Random Acceu Method-The new, 
ultra-last access method for the PET Disk, provides keyed 
retrieval/storage of data, in either direct or sequential 
mode, by either lull or partial key values. 6502 coding 
KRAM 1.0 ical delete) $79.95 for PET 
KRAM 2.0 I $99.95 

Open 
Mon. -Fri.  

1 0-6 
Sat. 1 0-4 
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Ask �YTE 
Conducted by Steve Ciarcia 

Beginning this 11JOnth Steve Ciarcia will answer questions 
on any area of microcomputing. The most representative 
questions received each month will be answered and pub­
lished. Do you have a nagging problem ? Send your inquiry 
to: Ask BYTE 

c/o Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

Or, if you are a Source subscriber, send your questions to or 
chat with Steve (TCE317) directly. Unfortunately, because of 
the high volume of inquiries, individual replies by mail can­
not be given. Please clearly mark all such questions with the 
words "Ask BYTE. " 

Dear Steve, 
I have constructed the 

remote-keyboard circuit you 
described in "Come Upstairs 
and Be Respectable" (May 
1977 BYTE, page SO) for use 
in several instances, and it 
has been a great help to me. 
I am presently planning on 
installing a video terminal 
and keyboard in our bam 
(the computer is 3000 feet 
away, in the house).  What 
type of cable is suitable for 
this type of project (I may 
want to bury the cable)? 
Randall Busse 

Well, I suggest that you 
bury a twisted-pair shielded 
cable and use a pair of dif­
ferential line-drivers and 
receivers. I have had good 
results wUh Texas 
Instruments' 75107As and 
75110As. I have seen lines 
spanning 10,000 feet that 
operate quite nicely. 

Unfortunately, you did 
not mention whether you 
intend to use direct video to 
drive your monitor, or if 
you are trying to transmit 
serial-data logic levels. For a 
serial terminal, a com­
munications link similar to 
the one in my article will 
suffice, but direct video is 
more difficult to transmit 
over that distance. You 
could use video-quality 
coaxial cable and a video 
amplifier for this project, or 
you might try modulating a 
radio-frequency carrier and 
use a standard television set 
at the end of your cable. 
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Either method will require 
some experi-
mentation. . . .  Steve 

Dear Steve, 
I enjoyed reading your 

article in the October 1979 
BYTE on light-emitting­
diode (LED) graphics 
displays ("Self-Refreshing 
LED Graphics Display," 
page 58) . If a display were 
built using optical fibers, 
how would the price com­
pare with a LED-type 
display? Can you suggest 
any references? Can you 
suggest a circuit board (or a 
manufacturer) that provides 
high-resolution color 
graphics with at least a 
256-by-256 pixel display? 
Robert Ashworth 

I am afraid, Bob, that you 
are trying to compare apples 
and bananas. Light-emitting 
diodes are actually light 
sources while optical fibers 
are light conductors. The 
latter have no self­
illuminating capability. You 
could make my LED 
graphics display into a fiber­
optics display. This would 
be done by "piping" the 
emitted light to a remote 
location using optical fibers. 
Since LEOs are used in both 
cases, the fiber optics do not 
make the display any 
cheaper. 

I hesitate to recommend 
equipment because graphics 
depends heavily on the con­
figuration of your computer 

system. The personal com­
puter market is so dynamic 
that any suggestion I might 
make could be out of date 
by the time it was pub­
lished . . . . Steve 

[Editor's Note: We are plan­
ning to publish articles on 
the subject of high­
resolution color graphics in 
a future issue of BYTE. 
Watch for it . . . . CPF] 

Dear Steve, 
While sitting in my living 

room last summer watching 
Hurricane David whirl by, I 
wanted nothing more than 
to use my TRS-80 computer. 
Unfortunately, our power 
was out for several hours, 
and when it came back on, 
my work was complicated 
with several brief power 
interruptions. Has anyone 
developed a combination 
emergency and uninter­
ruptible power supply 
suitable for home-computer 
systems? 

My approach to this 
problem would start with a 
well-shielded transformer 
and regulated battery 
charger. A zener regulator 
would float-charge a sealed 
maintenance-free automobile 
battery at the manufacturer's 
recommended voltage to 
ensure long life. Rather than 
use a square-wave-type 
inverter, a crystal-controlled 
60 Hz oscillator might be 
more appropriate, driving a 
250 W amplifier that would 
produce a reasonable 

Manufacturer 

Fuj itsu 
l ntersi l  
Mostek 
National Semiconductor 
N ippon 
Signetics 
Synertek 
Texas fnstruments 

Dear Steve, 
What programmable­

memory parts have the same 
pinout specifications as 
Intel's 2114 device? 
Edward Savage 

According to the Texas 

approximation of standard 
AC power. This would pro­
vide electricity for my com­
puter and several peripheral 
devices, including a light 
bulb. 
R B Nottingham 

I have been thinking 
about uninterruptible power 
quite a bit lately. I first 
mentioned it in my 
articles on computer­
controlled security for the 
home in the January thru 
March 1979 issues of BYTE. 
(See "Build a Computer­
Controlled Security System 
for Your Home" January 
1979 BYTE, page 56; 
February 1979 BYTE, page 
162; March 1979 BYTE, 
page 150.) 

I hesitate to guess at the 
cost of a 250 W amplifier 
with a peak output voltage 
of 1 76 V. In my own system 
I have battery backup suffi­
cient for a half hour. The 
battery is connected directly 
to the power-supply 
regulators, and the system 
shuts down automatically 
before the power runs out. 

The dilemma I face is that 
everything in my house is 
electronically controlled, 
even the wood stove. (See 
"A Computer-Controlled 
Wood Stove" February 1980 
BYTE, page 62.) My 
uninterruptible house 
requires that I walk out to 
the garage and start my 
5 kW propane-fueled 
generator, while the com­
puter is running under bat­
tery power . . . .  Steve 

Device N u mber 

M B  8 1 1 4  
7 1 1 4  
4 1 1 4  
M M  5256 
p.PB 2 1 1 4  
26 1 4  
SY 2 1 1 4  
40L45 

Instruments MOS 
Databook, the static 
memory circuits listed above 
are pin-for-pin compatible 
with the Intel 2114. Please 
note that these devices are 
available in a variety of 
operating speeds . . . .  Steve • 



People are switching to Boschert 

200W � 

because only Boschert offers a complete line of 
25-400 watt switching power supplies. 
When you want power, come 
to Boschert. We're the power 
leader with more standard 
25-400 watt switching power 
supplies in production and 
in stock than any other manu­
facturer. Every one is UL­
recognized. Each meets 
international input voltage 
requirements. And we offer 
the multiple output voltages 
you need to meet your par­
ticular system requirements. 

Circle 55 on inquiry card. 

Plus, when you switch 
to Boschert, you enjoy ad van ­
tages only a leader can offer. 
Like high volume automated 
production capabilities to 
support your volume require ­
ments. Off-the-shelf delivery 
when you need product fast. 
Custom tailoring. An up-to­
date understanding of VDE 
requirements. Boschert even 
offers you an extensive 
European distribution network 
to support you overseas. 

At Boschert we've been 
building off-line switching 
power supplies for almost 
a decade. Over 200,000 of 
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My TRS-80 Talks to My 
Cromemco Z-2 

Business computers communicate 
with each other all of the time. This is 
true whether they are located in adja­
cent rooms or halfway around the 
world from each other. You may ask, 
'Why can't personal computers com­
municate in the same manner?" Well, 
they can, and an intercomputer com­
munications scheme is not really that 
difficult to implement. 

I have owned as many as five per­
sonal computers at one time, but 
presently I'm concentrating on my 
Cromemco Z-2 and Radio Shack 
TRS-80. My Z-2 is used for word­
processing and assembly-language 
program development; I bought the 
TRS-80 because it is the most popular 
machine on the market, and I want to 
write about the hardware and soft­
ware for a large number of readers. 

The Z-2 supports two ThinkerToys 
DISCUS 8-inch floppy disks, a fast 
Malibu 160 line printer, and a lot of 
other S-100 hardware, using software 
oriented to the CP/M operating 
system. The TRS-80 is a 16 K Level II 
machine with only one peripheral . 
That peripheral device is the Z-2, and 
therein lies my story. 

Peripheral Devices 
It doesn't take personal-computer 

enthusiasts long to find out that they 
will very quickly have more money 
invested in peripherals than in com­
puters . In fact the computer' itself is 
often the least expensive item. This is 
especially true for systems using 
printers and mass storage . 

Good printers aren't cheap; neither 
are floppy-disk drives. And yet, the 
serious experimenter will want both. 
There are cases, such as mine, where 
peripherals are needed for two com-

88 June 1980 © BYTE Publications Inc 

Rod Hallen 
Road Runner Ranch 

POB 73 
Tombstone AZ 85638 

puters . Duplication of peripherals is 
not a cost-effective solution. 

Since the Z-2 already supported 
everything I needed for the TRS-80, 
my first thought was about some sort 
of switching arrangement. This 
would have · allowed the flip of a 
switch to transfer control of the 
printer and disks between computers . 
This sounds like a reasonable solution 
until you consider the actual 
implementation. My printer uses two 
parallel input/output (l/0) ports, 
and the disk system is oriented for the 
S-100 bus. Obviously, this means 
that nearly one hundred signal lines 
must be controlled. If both ports had 
been serial RS-232 types, the task 
might have been possible. 

My major need was for hard-copy 
printouts of TRS-80 programs. It 
didn't take long to arrive at the idea 
of simply sending the program 
listings to the Z-2 and letting the 
Cromemco machine handle the print­
ing. This scheme turned out to be 
much simpler than I had anticipated. 

Although what follows is a design 
to interface these two particular com-

CROMEMCO 
Z · 2  

S E R I A L  � PORTS � 
""l l-f-J 

t

R S · 2 3 2  
L 

L I N E 

R A D I O  
S H A C K  
TRS - 80 

Figure 1: This block diagram of the inter­
computer communications channel shows 
one-way data transfer from the TRS-80 to 
the Z-2. With the appropriate modifica­
tions, the same scheme can be used for 
other systems. 

puters, I have also included some 
hints about adapting this scheme to 
fit almost any situation. 

Theory 
Figure 1 shows how the two com­

puters are tied together. At the pre­
sent time, the RS-232 line works in 
only one direction, from TRS-80 to 
Z-2 . This is because the TRS-80 serial 
port was originally intended to drive 
a printer and is not configured to 
receive. However, it does contain 
most of the receiver components, 
which suggests an interesting follow­
up project. 

First, let us look at the data 
transmission from the TRS-80. 
TRS-80 Level II BASIC has two 
statements, LPRINT and LUST, 
which are designed to send informa­
tion to a printer. Both are similar in 
operation to PRINT and LIST. The 
TRS-80 maps the printer l/0 port 
into memory address space as hexa­
decimal location 37E8. When LUST 
or LPRINT is used as a command, the 
information referred to will be sent to 
hexadecimal memory address 37E8. 

The TRS-80 serial interface must 
accomplish two things . First, it must 
decode the printer port address and 
let the microprocessor know when 
the next character can be sent. In 
addition, it must provide parallel-to­
serial conversion because I had decid­
ed that the communications between 
the two machines would use the 
RS-232 format. 

Once I had temporarily interfaced 
an IBM Selectric typewriter and a 
Teletype Model 43 to the TRS-80, so I 
already had the required serial printer 
port. The Radio Shack RS-232 board, 
which mounts in the expansion inter-



1 .  Outlasts every competitor-200,000,000 
character head warranty 

2 .  No duty cycle l imitations-even in demanding 
business appl ications 

3. Professional print quality-9 x 7 matrix 

4. Rugged business use construction-metal 
chassis-two motors 

5. 80 characters per second 

6. Upper and lower case-fu l l  96 character 
ASCI I  set 

7. Double width characters 

Circle 56 on inqu iry card. 

8. Connects d i rectly to TRS-80;M APPLE® and 
other computers 

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

1 0. Friction and pin feed 

1 1 .  Plain paper-up to 3 parts 

1 2 . 6 and 8 l ines per inch-program controlled 
paper savings 

1 3. 80 and 1 32 columns-program controlled 

1 4. Price-the best value in the industry. Call or 
write today for the name of your local 
M icroline 80 dealer. 
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face, could be used instead. 
I set the data-transfer rate at 2400 

bps, which is the fastest that my port 
will run. I have also tried program­
ming the Z-2 to display data as it is 
received. Unfortunately, 2400 bps is 
too fast to allow both storing and 
displaying of the data, so some 
characters are lost. I have written a 
routine for the Z-2 which sends 
incoming data directly to the printer, 
but I have found it preferable to make 
a disk file. This allows me to print as 
many copies as necessary. 

Although no software changes of 
any kind are needed in the TRS-80, 
the Z-2 must be able to tell when 
characters are being sent to it and also 
what it should do with them. The 
program in listing 1, which I call 
TRSZ2, continually reads the input 
port which is being fed with data by 
the TRS-80. The characters thusly 
detected are stored in consecutive 
memory locations starting at hexa­
decimal 0100. 

TRSZ2 is written in 8080 assembly 
language because it was originally 
intended for my computer which 
preceded the Z-2. It may be possible 

to improve the efficiency of this 
routine by using some Z80 instruc­
tions, but the limiting factor is still 
the RS-232-channel transfer rate, so 
not much would be gained. I hope the 
8080 code will be useful to a greater 
number of readers than any Z80 ver­
sion. 

The TRS-80 does not output a line­
feed character after each carriage 
return because line feeds are inserted 
automatically by the Radio Shack 
line printer (ie: the Centronics 779) .  
TRSZ2 must also monitor the data as 
it is received to add a line feed after 
each carriage return. 

The Z-2 also needs some way to 
determine when the transmission is 
concluded. At the end of each TRS-80 
program which is to be sent to the 
Z-2, I add a shift-@ character (hexa­
decimal 60) .  When the Z-2 reads the 
shift-@,  the operation is terminated. 

Since listing 1 was designed to be 
used in a CP/M environment, it also 
performs two other functions. First, a 
CP/M end-of-file (EOF) character 
must be added to mark the end of the 
program stored in memory. CP/M 
recognizes hexadecimal 1A as the 

Yes, we're stil l  feathering the tiny-c nest. The tiny-c structured 
programming language owners manual (including 8080 and 
PDP-11 source code and tiny-c in C) is sti l l  just $40. And these 
formats are now available (all 8080 unless noted): CP/M 
PDP-11. H8/H89, HDOS, Flex 2.0 for 6800, Northstar and CDOS 
for Z80. In cassettes: TRS-80 for Z80, KIM for 6502, CUTS, 
Tarbell and K.C. Std. Plus we n ow sell a BDS C Compiler 
(for CP/M only). Order your tiny-c owners manual today and 
get the whole story. Call or write tiny-c associates, P.O. Box 
269, Holmdel. N.J. 07733. (201) 671-2296. t• 
You'll quickly discover tiny-c is still 

(7 all its cracked up to be. 

New Jersey residents include 5% sales tax. Visa 
and MasterCard accepted. Include charge 
plate number with order. 

90 June 1980 © BYTE Publications Inc Circle 57 on inqu i ry card. 

EOF. Second, CP/M requires that we 
tell it how many memory pages (ie: 
groups of 256 bytes) a program 
occupies before it is saved on disk. 

This latter function is accomplished 
by converting the most significant 
byte of the storage pointer into two 
hexadecimal digits. As an example, 
suppose that the H and L registers 
contain hexadecimal OA52 when 
listing 1 finds the end of the TRS-80 
program. Since our storage area 
starts at hexadecimal address 0100, 
we have stored hexadecimal 0952 
bytes of data (OA52 - 100 = 0952), 
which is more than nine pages and 
less than ten. CP/M does not con­
sider partial pages, so we round up to 
the next integer. The H register con­
tains hexadecimal OA, which is 
decimal 10. 

In the TRSZ2 routine, TEST and 
TABLE are used to convert the hexa­
decimal characters to ASCII, and the 
result is then sent to the screen one 
character at a time, followed by the 
message "H PAGES". At this point, 
in our example, the screen displays 
"OAH PAGES", and control is 
returned to CP/M. The transferred 
data may then be saved on disk by 
entering the proper CP/M com­
mands. 

Once a TRS-80 program has been 
stored on a CP/M disk, it is necessary 
only to call a print routine to get a 
hard copy. I have two ways to do 
this. If I type a control-P and then 
enter "TYPE FILENAME. TAB", the 
entire program will be listed on my 
printer. TYPE is a CP/M command 
which sends the specified file to the 
screen or to the screen and the 
printer, depending upon whether 
control-P has been toggled. 

The TYPE command has one 
serious drawback: it does not take 
page length into account, and it prints 
continuously until the file has beeri 
completely listed. From the CP/M 
Users Group, I have obtained a pro­
gram called PRINT which divides a 
listing up into pages of any desired 
length, and then titles and numbers 
each page. The address for the CP/M 
Users Group is given in a box near the 
end of this article . 

Implementation 
The procedure I usually follow is: 

I. Write or load the TRS-80 program. 

Text continued on page 94 



The VP-111 hobby computer: 
Start programmin for only $99. 

New! VP-1 1 1  $99 Microcomputer .. . .  • 
Assembled* and tested. 
Features: 
• RCA 1 802 Microprocessor. 
• 1 K Bytes static RAM. 
Expandable on-board to 4K. 
Expandable to 32K Bytes total. 
• 51 2 Byte ROM operating system. 
• CHIP-8 interpretive language or 
machine language programmable. 
• Hexidecimal keypad. 
• Audio tone generator. 
• Single 5-volt operation. 
• Video output to monitor or modulator. 
• Cassette interface-1 00 Bytes/sec. 
• Instruction Manual with 5 video game 
listings, schematics, CH I P-8, much morel 
Ideal for low-cost control applications. 
Expandable to ful l  VP-71 1 capabil ity 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. 
• I /0 port connector. 
• System expansion connector. 
• Bui lt-in speaker. 
• Plastic cover. 
Three comprehensive manuals: 
• I nstruction Manual-20 'llideo game 
listings, schematics, much more. 
• User's Guide-operating instructions 
and CH IP-8 for the beginner. 
• RCA 1 802 User's Manual (MPM-
201 B)-complete 1 802 reference guide. 

ROll 

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 
CH IP-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 
credrt card order. I n  Pennsylvania, 
call (71 7) 397-7661 , extension 31 79. 

- - - - - - - - - - - - - - - - - - - - - - - - - -
Please send me the items indicated. 
D VP-111  New low cost M i crocomputer 

(See description above) . . . . . . . . $ 99 
D VP-114 Expansion Kit for VP-1 1 1 -Includes 

3K RAM. I /0 Port and connectors $ 76 
D VP-711 The original VIP M icrocomputer 

(See description above) . . . . . . . . $199 
D VP-44 RAM On-Board Expansion Kit-Four 

2 1 1 4  RAM ICs. Expands VP-7 1 1 
memory to 4K Bytes . . . . . . . . . . . $ 36 

D VP-590 Color Board-Adds color. Four 
background and eight 
foreground colors . . . . . . . . . . . . . $ 69 

D VP-595 Simple Sound Board-Provides 
256 programmable frequencies. For 
simple music or sound effects. 
Includes speaker . . . . . . . . . . . . . . $ 30 

D 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 

D VP-551 4-Channel Super Sound-Includes 
VP-576 and demo cassette. Requires 
VP-550 and 4K RAM . . . . . . . . . . . $ 74 

D VP-570 Memory Expansion Board-
Plug-in 4K RAM memory . . . . . . . $ 95 

D VP-580 Auxiliary Keypad-Adds two-player 
interactive capabil ity. Connects 
to VP-590 or VP-585 . . . . . . . . . . . $ 20 

D VP-585 Keypad Interface Board-I nterfaces 
two VP-580 Auxiliary Keypads 
to VP- 1 1 1  /71 1 . . . . . . . . . . . . . . . . $ 1 5  

D VP-560 EPROM Board-I nterfaces two 
271 6  EPROMS to VP- 1 1 1  / 7 1 1 . . $ 34 

Circle 58 on inqu iry card. 

D VP-565 EPROM Programmer Board­
Programs 271 6 EPROMs. 
With software . . . . . . . . . . . . . . . . . $ 99 

D VP-575 Expansion Board-Provides 4 
buffered and one unbuffered 
expansion sockets . . . . . . . . . . . . $ 59 

D VP-576 Two-Board Expander-Allows 
use of 2 Accessory Boards in either 
I /0 or Expansion Socket . . . . . . . $ 20 

D VP-700 Tiny BASIC ROM Board-BASIC 
code stored i n  4K of ROM . . . . . . $ 39 

D VP-701 Floating point BASIC for 
VP-71 1 on cassette. Requires 1 6K 
Bytes RAM (avail. 7 /80) . . . . . . . . $ 49 

D VP-710 Game Manual-Listing for 1 6  
exciting games . . . . . . . . . . . . . . . $ 10 

D VP-720 Game Manuai-1 1 -More games . .  $ 1 5  

ASCII keyboards. 
D VP-601 Keyboard-1 28-character ASCII 

encoded alphanumeric 8-bit parallel 
output . . . . . . . . . . . . . . . . . . . . . . . $ 69 

D VP-606 Keyboard-Same as VP-601 
Asynchronous serial output . . . . . $ 99 

D VP-611 Keyboard-Same as VP-601 plus 
1 6-key numeric keypad . . . . . . . . $ 89 

D VP-616 Keyboard-Same as VP-606 plus 
1 6-key numeric keypad . . . . . . . . $119 

CJ VP-620 Cable-Connects VP-601 /61 1 to  
VP-1 1 1  / 7 1 1 . . . . . . . . . . . . . . . . . . $ 20 

D VP-623 Cable-Unterminated for 
VP-601 /61 1 . . . . . . . . . . . . . . . . . . $ 20 

D VP-626 Connector-Male · ·o· ·  mates to 
VP-606 / 6 1 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. 
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Listing 1: This routine, called TRSZ2, allows the Cromemco Z-2 to continually read the 
serial RS-232 input port. Most transfers are completed in a short time. 

0700 
0 Uil0 • 

0008 • 
0040 .. 
0009 • 

F803 • 

0000 • 

0700 2 1 0001 
0703 DB08 
070:5 E640 
0707 CIUII307 
D70A 0809 
D70C E67F 
D70E FE60 
0 7 1 0  CA2107 
0 7 1 3  FE0D 
07 1 3  C2 1 CD7 
0718 77 
0 7 1 9  23 

D 7 1 A  3E0A 
D7 1 C  77 
0 7 1 0  23 
D 7 1 E  C30307 

0721 3600 
0723 23 
0724 360A 
0726 23 
0727 36 1A 

0729 3E0D 
072B CD03F8 
D72E 3E0A 
0730 CD03F8 
0733. EB 
0734 7A 
073:5 E6F0 
0737 0F 

0738 0F 
0739 li!F 
D73A 0F 
D73B CD5:5D7 
D73E 7A 
D73F E60F 
0741 CD5307 
0744 2 1 8&07 

0747 lll&lll9 

0749 7E 
D74A CD03F8 
0740 23 
D74E 0:5 
074F C24907 

07:52 C311l000 

0755 2 1 &&07 
07:58 BE 

0759 23 
D7:SA C2&207 
07:50 7E 
D7:5E CD03F8 
07&1 C9 
07&2 23 
07&3 C358D7 

07&& 00300131 
D7&A 02320333 
D7&E 04340:53:5 
0772 1!!&3&0737 
077& 08380939 
D77A li!A410B42 
D77E 0C430044 
0782 0E4:50F4& 

078& 4820:50 
0789 4 1 4745 
078C :530D0A 

D78F 

; ******************************************* 
• *  Z-2 PROGRAM TO READ DATA FROM SER IAL * 
; *  PORT 9 < C I - 8 1 2 )  AND LOAD IT START ING AT * 
; *  100H FOR D I SK SAVE. OBJECT : * 
• *  COMMUN ICAT I ONS W I TH THE TRS-80 ' * 
• *  
; * ROD HALLEN BOX 73 TOMBSTONE, AZ 85638 

* 
* 
* ; * REVI SED SATURDAY 9 JUNE 1 979 

; ******************************************* 

BEGIN 
SPSTAT 
MASK 
SPDATA 
SCREEN 
BOOT 

LOOP 

LOAD 

EXIT 

• 
ADDR 

• 
MSC 

• 
TEST 
TEST1 

TEST2 

• 
TABLE 

• 
MSC1 

ORC 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

LXI 
IN 
ANI 

JZ 
IN 
ANI 
CP I 
JZ 
CP I 
JNZ 
MOV 
INX 
MVI 
MOV 
INX 
JMP 

MVI 
INX 
MVI 
INX 
MVI 

MVI 
CALL 
MVI 
CALL 
XCHC 
MOV 
ANI 
RRC 
RRC 
RRC 
RRC 

CALL 
MOV 
ANI 
CALL 
LXI 
MVI 

MOV 
CALL 
INX 

OCR 
JNZ 

JMP 

LX I 
CMP 

INX 
JNZ 
MOV 
CALL 
RET 
INX 
JMP 

DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 

DB 
DB 
DB 

END 

00701i!H 
1 QI0H 
8 
40H 
9 
0F803H 
'0 

H, BEGIN 
SPSTAT 
MASK 

LOOP 
SPDATA 
7FH 
&0H 
E X I T  
0DH 
LOAD 
M , A 
H 
A, 0AH 
M , A 
H 
LOOP 

!1, 0DH 
H 
M , 0AH 
H 
M , 1AH 

A , 0DH 
SCREEN 
A , 0AH 
SCREEN 

A , D 
0Fii!H 

TEST 
A , D  
0FH 
TEST 
H , MSC1 
B, 9 

A , M 
SCREEN 
H 
B 
MSC 

BOOT 

H, TABLE 
M 
H 
TEST2 
A , M 
SCREEN 

H 
TEST1 

; LOAD ADDRESS OF PROC 
, STORACE AREA 
; SER IAL PORT STATUS 
, B I T  & MASK 
; SERIAL PORT DATA 
; V I O  ENTRY P O I NT 
; CP / M  WARM START 

; P O INT TO STORACE 
; GET STATUS PORT 
; CHECK B I T  & 
; IF NO CHAR, DO AGAIN 
; GET DATA PORT 
; RESET B I T  7 
; IS IT THE END? 
; I F SO WE ' RE DONE 
; IS IT A CR? 
; IF NOT, STORE I T  
; STORE CR 
; PO INT NEXT STORACE LOC 
; LOAD LF 
1 STORE I T  
; PO INT NEXT STORACE LOC 
; GET ANOTHER CHAR 

; STORE CR 
; PO INT NEXT STORACE LOC 
; STORE LF 
; PO INT NEXT STORACE LOC 
; STORE CP/M EOF 

1 LOAD CR 
; OUT TO V IDEO 
1 LOAD LF 
; OUT TO V IDEO 
; STORACE P O I NTER TO DE 
; GET MS BYTE 
; RESET B I TS 0-3 
; MOVE R I GHT 4 B I T S  

; F I G  F IRST CHAR 
; GET MS BYTE AGA IN 
; RESET B I TS 4-7 
1 F I C SECOND CHAR 
; P O I NT TO MESSAGE 
; MESSAGE LENGTH 

; GET CHARACTER 
; OUT TO V IDEO 
; INCREMENT MSC1 ADDRESS 
; DECREMENT CHAR COUNT 
1 CO GET ANOTHER 

; PO INT TO TABLE 
; 00 THEY MATCH? 
; I NCREMENT TABLE 
; NZ =NO MATCH 
; CHAR TO A 

; AND OUT TO SCREEN 

1 INCREMENT TABLE 
; NEXT CHAR 

0, 30H, 1 ,  3 1 H  
2, 32H, 3, 33H 
4 , 34H , 5 , 35H 
& , 3&H, 7, 37H 
8 , 38H , 9, 39H 
0AH, 4 1 H , 0BH, 42H 
0CH , 43H, 0DH, 44H 
0EH, 45H, 0FH, 4&H 

; CHARS IN ODD P OS I T I ONS 
; ARE HEX AND THE EVEN 
; POS I T I ONS ARE THE 
; ASCI I EQUI VALENTS 

4BH, 20H, :S0H 
4 1 H , 47H , 4:5H 
53H, 0DH, 0AH 

; H, SP , P  
, A , C , E  
; S ,  CR, LF 



''YOU'RE TALKING OUR LANGUAGE: 
PL/1·80:'' 

New PL/1·80 froin Digital Research Brings Big Computer 
Programming Power to Microcomputer Systems. 

PL/1-80 is the biggest news for sma l l  system 
use rs a n d  OEMs s i n ce we 
i ntrod uced CP/ M® a nd 
MP/ M. PL/ 1 -80 i s  ANS I 's 
Genera l P u rpose Su bset of 
fu l l  PL/ 1 ,  ta i lored i nto a 
l a n g uage for 8080, 8085 
a n d  Z80 users who expect 
the softwa re revo l ution 
they've seen in h a rdware 
-better resu I ts at lowe r 
cost. PL/ 1 -80 works h a rder 
than a ny other genera l ­
purpose l a n g uage for 
bus i ness, science, re­
sea rch a n d  educat io n .  

The PL/1-80 software package i nc l udes a na­
t ive code com p i l e r, co m ­
pre h e n s i ve s u brouti ne 
l i bra ry, l i n kage ed itor a nd 
re locati ng macro a sse m ­
b ler. A n d  i t's backed b y  
our  CP/M a n d  MP/M 
operat ing system s .  
Best of a l l ,  the complete 
PL/ 1-80 system d isk­ette and documenta­tion costs iust $500. 
PL/1-80: There's no 
better way to get b ig­
mach i ne res u l ts fro m  yo u r  
8-bit  processor. 

Single· and Multi·User Operating Systems 
That Set Industry Standards. 
CP/M is the industry 
standard operating 
system for smal l  ma­
chines. VVith thousands 
of users throughout the 
worl d ,  i t's the most popu­
lar a nd widely  used . It's 
the orig i n a l ,  hardwa re­
i n dependent 'bus' for 
u sers work i n g  with a 
broad array of l a n­
g uages, word-process i ng 
a n d  appl ications 
softwa re ava i lab le  from 
scores of s u pp l iers at 
affordable prices . 

Now we've made a g reat 
C P/M even better. CP/M 
2 . 2  is the latest release of 
the eff ic ient, re l ia b le sys­
te m that's tru ly  u n i versa l ,  
a b l e  to ma nage v i rtu a l ly  
a ny 8 0 8 0, 8085 or Z80 
m icro a n d  i ts  f loppy or  
hard-d i s k  su bsystems.  
Na med to the 1 979 
Data pro Software Honor 
Ro l l ,  CP/M comes on a 
d i s kette with its own 
operati ng ma n u a l ,  for 
just $1 50 in unit 
quantity. 

MP/M provides big­
computer power at 
smal l-computer cost. It 
provides m u lt i-term i n a l  
access w i t h  m u lt i ­
progra m m i ng at each 
term i na l .  And it's CP/M 
compati b le ,  so you ca n 
run many progra m m i ng 
lang uages, appl ications 
packages a nd deve lop­
ment softwa re on you r  
syste m .  

Check these adva nced 
ca pa b i l it ies.  R u n  editors, 
tra ns lators, word proces­
sors a nd backg ro u n d  
p r i n t  spoo lers s i m u lta­
neous ly. Use MP/ M's 
rea l -ti me fac i l it ies to 
mon itor a n  asse m b l y  l i ne 
a nd sched u le prog ra ms 
a utomatica l ly, or control 
a network of m icros. Even 
write yo u r  own system 
processes for operation 
u nder MP/ M.  The pos­
s ib i l it ies a re endless, yet 
MP/M costs just $300 
(unit price for diskette 
and manual). 

Utilities That Work 
For You. 
Use our util ities. Thousands 
do. They're designed to make 
your sma l l  system work extra 
hard, yet they cost surpris ingly 
l i ttl e . :  

• MACTM (Macro 

Assembler)-$90. 

• SJ DTM (Symbo l i c  I nstruction 

Debugger)-$75. 

• ZSIDTM (Z80 Symbo l i c  I nstruc­

tion Debugger)-$ !  00. 

• TEX (Text Formatter)-$75 . 

• DESPOOLTM (Background Print 

Uti l ity)-$50. 

All a re suppl ied on a diskette, 
with operating m a n u a l .  

Digital Research 
P.O. Box 579 
801 Lighthouse Aven ue 
Pacific Grove, CA 93950 
408 649-3896 
TWX 9 1 0  360 5001 



Text continued from page 90: 
2. Append shift-@ to the TRS-80 

program. 
3. Load TRSZ2 in the Z-2 and 

execute. 
4. LUST the TRS-80 program. 
5. SAVE XX pages on Z-2. 
6. PRINT resulting file. 

The actual transfer happens very 
rapidly because of the speed of the 
RS-232 interface, the disks, and the 
printer. 

Under CP/M, TRSZ2 can be load­
ed and executed in two different 

. ways. After TRSZ2.ASM has been 
assembled, the file TRSZ2.HEX will 
reside on the disk. Typing "DDT 
TRSZ2. HEX" will load it starting at 
hexadecimal location D700, and then 
"GD700" will execute it. TRSZ2 loops 
continually until characters are 
detected at the input serial port. 

As a preferred alternative, I have a 
utility routine from the CP/M Users 
Group called MOVDOWN which 
greatly simplifies this process. I have 
modified MOVDOWN so that any 
program which does not execute at 
the normal CP !M hexadecimal 
address of hexadecimal 0100 can be 

loaded and executed in the same way 
as any CP/M command file . My 
modified routine is called MOVUP. 

Other Computers 
The basic principles discussed so 

far will work with other computers, 
but of course there are some detail 
changes that must be made. The most 
important consideration is the 
availability of a serial I/0 port 
intended for a printer or other 
peripheral device. The main differ­
ence of using a serial port for inter­
computer communications, when 
compared to the usual serial-port 
peripherals, is the high data-tr;ansfer 
rate possible. 

For the receiving end, a great 
amount of flexibility is possible. 
When setting up the system, I picked 
hexadecimal D700 as the location for 
TRSZ2 because this is free memory 
outside of the CP/M operating area. I 
set my CP/M system size at 4 K bytes 
less than the available user memory 
to leave room for programs such as 
this, my printer-driver routine, and 
others that must run undisturbed dur­
ing the normal operation of CP/M. 

Note that in listing 1, BEGIN is 

lhePdscal 
Software lbol 

I 
The value of Pascal in computer software design is becoming widely 
recognized. And our new V1.2 version contains significant enhancements 
in ease of operation and reliability Consider the V 1 . 2  Symbolic Debugger. 

Pascal debugging should be performed in Pascal. not with assembler 
listings and memory maps. Our Debugger knows your data names and 
structures. Values are accepted and displayed in Pascal notation. including 
scalars. sets. arrays. records. and pointers. 

Complete interactive control displays your original source lines. including 
embedded comments. Breakpoints give statement numbers and procedure 
names. rather than octal addresses. The Debugger can show the program 
execution history, including all stacked procedure calls. Should fatal errors 
occur. they are intercepted b y  the Debugger instead of ending your 
testing. 

For more information on our approach. ask for the complete OMSI Pascal 
V1.2 Product Description. 

Oregon SoftWare 
2340 S.W. Canyon Road • Portland, Oregon 97201 • (503) 226-7760 • TWX 910-464-4779 
I INTERNATIONAL DISTRIBUTORS j 

Australia: Sydney; Canada: Vancouver; 

Network Computer Services Valley Software 

290-3677 (604) 291-0651 

94 june 1930 © BYTE Publications Inc 

England: Stafford; Japan: Tokyo; 

Hourds Computing Ltd. Rikei Corporation 

0785-44221 03-345-141 1 

Circle 61 on inqu iry card. 

given the hexadecimal value 0100. 
This is the beginning of the text 
storage area, purely an arbitrary 
choice. I selected 0100 since it is the 
start of CP /M's disk-SAVE area. 

SPST AT is set to port 8 to indicate 
the status of my serial port. 
Whenever bit 6 is nonzero (tested by 
ANI MASK), a character is ready, 
and the next step is to read the serial 
data port (ie : SPDATA EQU 9).  The 
received character is then stored in 
the memory location pointed to by 
the H and L registers . Bit masks and 
ports should be changed to match 
your particular configuration . 

SCREEN defines the output port as 
my IMSAI VIO-C video interface 
board. Whenever location F803 is 
called, the character which is in the A 
register will appear on the screen. 
Finally, BOOT calls hexadecimal 
address 0000, which is the reentry 
point for CP/M. Substitute your 
monitor entry point if you are not 
running CP/M. 

On non-CP /M systems you will, of 
course, need to use whatever tape- or 
disk-saving procedures are available 
to you. If this is difficult or 
undesirable, you might rewrite 
TRSZ2 so that it sends each character 
directly to the printer as it is received. 
In this case, the data-transfer rate 
must be adjusted to accommodate the 
slower peripheral device. 

Flexibility 
While the ability of the Cromemco 

Z-2 system to provide hard copy for 
the TRS-80 is a useful and economical 
feature, there are also many other 
advantages. 

On the Z-2 I am using Microsoft 
Extended Disk BASIC which will 
accept TRS-80 Level II programs, 
except for a few statements. The 
reverse is also true. It is possible and 
desirable to write a program on one 
machine, then send it to the other for 
whatever modification is necessary. 
The Z-2 also runs a Z80 assembler 
and debugger, which could be used to 
generate assembly-language pro­
grams for the TRS-80 . All of these 
will result in enormous flexibility of 
software design and utilization. • 

CP I M Users Group 
2248 Broadway Suite 34 
New York, NY 10024 
Send $4 for membership 
and a catalog. 



Ti e e 

IS preCIOUS 
lose it? 

RY SUPPORTED 
NDARCLOCKS 

. � PDP- U-100 • $495 
-150.$460 

-500.$325 
. . .TCU-410 • $325 

EXORc 3 ... .  � .TCU-68 • $325 
HP 2100 . . .. . . . . .  fEU-2100 • $395 
Lockheed SUE . .  lCU-200 • $550 
Naked Mini 4 . . . . .  TCU-310 • $385 
If automatic and accurate date and time entry 
is important to your system on power-up -
you need a Digital Pathways battery sup­
ported calendar clock. All Digital Pathways' 
TCUs have on board NICAD batteries to maintain 
date and time during power down (typically up to 

--� =-=---� 
I II 5 IY. !5.00 :_ ; 
� SLC-1�·--

�� 

Serial Line Clock . .  SLC-1 • $640 
(RS 232 or 20mA) Microprocessor controlled. 
Auto message intercept' and response. 
10 Digit display option $190. 
three months). Timing is provided by a crystal 
controlled oscillator. Prices are U.S. domestic 
single piece. Quantity discounts available. 

For more information on these timely products, 
contact: 

1 Trademark of Digital Equipment Corp. 
2 Trademark of Intel Corp. 
3 Trademark of Motorola Inc. 
4 Trademark of Computer Automation Inc. �� 

Digital Pathways Inc. 
4151 Middlefield Road 
Palo Alto, CA 94306 
Phone: (415) 493-5544 

DIGITAL PATHWAYS 
Circle 122 on inquiry card. BYTE june 1980 95 



Communicating in Two 
Directions 

With the prices of microcomputer 
components becoming ever more 
attractive, the temptation to sprinkle 
terminals and peripherals throughout 
the house is becoming more difficult 
to resist. Since a computer is more 
flexible than a telephone, it's not 
unreasonable to have a bedside ter­
minal (that wakes you in the morn­
ing and reminds you of your 
appointment with the dentist), a ter­
minal in the study for serious work, 
another remote terminal in the den 
for the kids to play with safely, and 
the main system residing in the base­
ment workshop. 

The simultaneous and independent 
transmission of signals in opposing 
directions through a single line, as 

O U TP U T  1. 

TERMINAL A 

Mark R Titchener 
40 Oxford St 

Room 230 
Harvard University 

Cambridge MA 
02138 

discussed here, has been done for 
years in communications systems 
(such as telephone links). I have not 
seen it applied to remote terminals or 
processors, so I present the idea along 
with some obvious applications. 

Theory of Matching Bridges 
In most systems the transmitters 

are simple current sources which, in 
the case of digital transmission, are 
switched on or off. Reception of the 
signals can be made by detecting the 
presence of a voltage across the nodes 
of a bridge, as shown in figure 1 .  

In  order for the output signal to  be 
unaffected by the local transmitter, 
the bridge must be balanced. For a 
transmission line to handle data 

T R A N S M I SS I O N  L I N E  

without reflection problems, the 
bridge network must terminate the 
line with an impedance that closely 
matches the line's impedance. By 
definition, the impedance of an ideal 
current source is infinite; but the 
receiver impedance must also be high. 
If the receiver draws too much cur­
rent, it will affect the bridge balance 
and impedance. 

From the two conditions shown 
along with figure 1, i t  is a simple 
matter to derive the values R, and R2, 
in terms of the characteristic 
impedance R0• The relations derived 
are: 

Rz = 2 Ro 
R1 = 2/3 Ro 

TERMINAL B 

OUTPUT 2 

Figure 1: The fundamental transmission scheme. T1 and T2 are current sources (ie: transmitters) which may be either on or off. Pro­
per termination of the transmission line is accomplished by the selection of bridge impedances to fit the equation: 

_1_ = _1_ + _1_ 

Ro Rz 3 Rt 

where Ro is the impedance of the transmission line. Solving this equation simultaneously with the bridge balancing equation: 

gives the exact resistance values required. 

96 June 1980 © BYTE Publications Inc 
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Your micro-computer deserves the best 
in data base management. 

I 
Get the most out of your micro-computer. Use an 
advanced and progressive data management 
system ... one with many large-computer 
features ... one designed to meet your present and 
future needs. 

HOBS is an extended hierarchical data base 
system offering 

1 .  fixed length records 

2. file-level read/write protection 

3. one-to-linany set relationships 

MOBS is a full network data base system offered 
as an upgrade from HDBS . .. or it may be ideal as 
your initial system. Unique and versatile, it adds 
these featu�es: 

4. full network CODASYL-oriented data structures 

5. variable !ength records 

6. multiple levels of read/write protection 

7. one-to-one, many-to-one, and many-to-many 
sets 1 

8. non-redJndancy of data, easy updating 

9. occurrences of a record type may own other 

occurrenpes of the same type 

1 0. a single set may have multiple owner and 
member rd types 

As an add-on to M OBS, the DRS 
extraordinary flexibility in data base 
to meet new needs. 

1 1. I tem, rec rd, and set types can be added, 
deleted, l!)r renamed in an existing data base as 
well as other data base characteristics. You can 
redesign the data base after it is already on-line! 

HOBS and MOBS Packages include: 

• DOL data definition language analyzer/editor 

• 260-page users manual 

• OMS data management routines callable from 
host language 

• Sample application program and DOL files 

• Relocator to re-org all routines 

• System specific manual for bringing up our 
software 

DATA BASE 
MANAGEMENT 

SYSTEMS 

d\ ..... � .. ��---0 ·-··----

Circle 63 on inqu i ry card. 

Write or call for free copy 
of 54-page "primer" on 
data'base systems for 
micro-computers. 

Both HOBS and MOBS Systems ... 

a. Run under CP/M (and similar derivatives) with 
Microsoft BASICs, FORTRAN or CO BOL; under 
North Star DOS with North Star BASIC; under 
T RSDOS or NEWDOS with TRS Disk BASIC and 
with Apple DOS and Applesoft BASIC. Machine 
language callable forms also available. 

b. 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. 

c. Names of data items, records, sets, and files are 
wholly user definable. 

d. Command to add, delete, update, search, and 
traverse the data base. 

e. Straightforward use of ISAM-Iike structures. 

f. Records can be maintained in several sorted 
orders. 

g. Written in machine language for maximum 
execution efficiency and minimal memory usage. 

h. Independent of types and sizes of disk drives. 
Support data base spread over several disk drives 
(max. 8); disks may be mini- or full-sized floppies 
or hard disks. 

i. Available in versions Z80 (requires approx. 1 8K), 
6502 (approx. 26K), and 8080 (approx. 22 K). 

Ordering and p ricing i nformation: 

HDBS • ZSO 
HDBS • 6502 
HDBS - SOSO 
HOBS/MDBS Manual 
HDBS • Upgrade to MOBS 
System Specific Manual (each) 

For machine language 
callable forms, add $75.00 

$250.00 
325.00 

325.00 

35.00 
550.00 

5.00 

We accept Visa and Master Charge. 

When ordering, 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 

o r  FORTRAN-SO 

Name (please print) 

MOBS· ZSO 
MOBS· 6502 

MOBS· SOSO 
MDBS/HDBS Manual 
MOBS· DRS add-on 
MOBS - DRS Manual 

$750.00 

S25.00 

S25.00 

35.00 

100.00 
5.00 

Add $2.50 handlin g  f e e  for 
non-cash order ($5.00 outside U.S.). 

Indiana residents add 4%. 

5. CP/M - Microsoft COBOL-SO 
6. TRSDOS and TRS Disk BASIC 
7. NEWQOS and TRS Disk BASIC 
8. CP/M - machine language 

callable form 
9. Apple DOS and Applesoft BASIC 

10. (Other versions coming) 

Phone 

Company Address 

City State Zip 

Bank# Master Charge# 

Visa# Expr. date (either card) 

Finally, our software may cost a little more ... 
but it's worth a lot more in quality and versatility. 

�i£r� v 
Dutu Huse • : 

5ustems. tn£. 
Box 248, Lafayette, Indiana 47902 I 317-742-7388 

BYfE june 19SO 97 



SERIAL O U T  

SERIAL I N  

+ 5 V  

POWER 
S U PPLY 
G R OUN D 

-5V 

4.7K 

4.7K 

l K  

Q2 

2 5 0!l 18!l 

!50 !l 18!l 

75!l T R A N S M I S S I O N  L I NE 

---- ------] 

Figure 2: Typical bidirectional line-driver circuit designed for a 75-ohm transmission line. Capacitor marked with an asterisk has a 
value determined by the data-transfer rate. (See text. )  

� New Features. 
Relocatable Object Modules. 

Reduced Compile Time. AND MORE! 
Meet our new, improved Pascai!Z!M The true Z-80 

compiler that's 5-70 times faster than P-code, and 
produces ROMable re-entrant code for true multi-tasking 
capability. 

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

Dooaceo��JY�aceooo� TM 

Ithaca lntersystems. Inc., 1650 Hanshaw Road/P.O. Box 91, 
Ithaca, NY 14850 • 607-25 7-01 90/TWX: 510 255 4346 

0 1980. llhJca Intersystem> Inc. CP/M registered trademark of DigitJI ReseJrch 
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For 75-ohm coaxial line, the values R2 
= 150 ohms and R1 = 47 ohms 
would be about right. Slight im­
balance in the bridge may be cor­
rected as will be described latl "'r. The 
impedance of the bridge and cable 
combination is effectively 73 ohms. It 
is obvious that some variation may 
be introduced by the tolerance of the 
resistors, so you may have to choose 
the resistors carefully . 

The Transmitter/Receiver Circuit 
With this configuration in mind, 

some other arbitrary specifications of 
the circuit can be chosen. The com­
ponents specified in figure 2 will be 
unsuitable for cable impedancf:S other 
than 75 ohms. The supply voltages 
were selected as those most likely to 
be available from the processor or 
terminal with which the circuit is to 
be used. In electrically noisy envi­
ronments, it may be necessary to use 
higher transmission voltages to. hide 
the interference, in which case higher 
supply voltages will be required. 

Using the 5 V supply, about 2 V is 
left as a suitable transmission voltage 
after biasing transistors Ql and Q2. 
(The transmission voltage actually 
varies depending on whether both 



TERMINALS 
ADDS Regent 25 

LEAR SIEGLER 
ADM 3A 
ADM 31 
ADM 42 

HAZELTINE 
1400 1500 I Mod 1 
1410 1510 Edit "" 1420 1520 ' 

PRINTERS 
OUME Sprint 

5/45 KSR 
5/55 

Circle 65 on inquiry card. 

CEN TRONICS 
779-2 I 703-o 
700-2 730 

Jexas lnstr: 
lmnac t Pr· opy In 

10 Mutt; c umeml 
150 ch tnter Sup 

bi- . aracters er Brain directional P 
Per sec DComputer " 

. 
nntmg bie. Dens;t 

ermmat Floppies CP� Duat Min;-Devetopm
' based ON $ ent or 8 . LY . 3995. us,ness System 

DIGI TAL SYS TEMS 
DSC 2 
Dble. Density 
Dual Drive Disk 

CROMEMCO 
System 3 
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ATARI 
400 
800 

MORE·SPECIALS 
OkidataSL125 . . $2595.00 Livermore Accoustic 

Okidata SL300 . . .. 2995.00 
Coupler .... 

Persci 277 . . . . . . . . 1395.00 
Integral Data Systems 

Centronics 
Micro Printer 349.00 

Paper Tiger Printer . . 895.00 

·lmsai PCS 80/15 . . 499.00 

Televideo912, 920 . . . . CALL 

5" Scotch Diskette . 
Box .. 

8" Scotch Diskette 
Box. 

We carry a full line of Alpha-Micro Products. 
We have a full staff of Programmers and Computer 

Consultants to design, configure and deliver a Turnkey 
.Computer System to meet your specific requirements. 

34.95 

39.95 
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No.13: 
Gourmet 
�,QQ���s �����· NORTH STAR,iCOM, MICROPOLIS, DYNABYTE DB8/2 & DB8/4, EXIDY SORCERER, SD SYSTEMS, ALTAIR, 6 . ,j� {) 

VECTOR MZ, MECA, 8" IBM, HEATH H17 & H89, HELlOS, IMSAI VDP42 & 44, REX, NY LAC, INTERTEC SUPER-BRAIN, � r,·�������:���.a���1��j'�'i,;�� .!-�u�::��:d��f��·:, ��:�:::::: 
VISTA V80 and V200, TRS-80* MODEL I and MODEL II, ALTOS, OHIO SCIENTIFIC, DIGI-LOG, KONTRON PSI80, � ::;�::·,�� 0,:, �"is":i11'g�;,;���.·::�·;�":::,'::m1; 
IMS 5000 diskette lormats and CSSN BACKUP cartridge tapes. '"m" oc ""' '"'"""'· 

CP/M� VERSION 2 FOR TRS-80 MODEL II NOW AVAILABLE 
"'"""'/ ..,,, M. ..... , 

Monuol Alone 
0 CP/M' FLOPPY DISK OPERATING SYSTEM-Digital 

Research's operating system configured lor many 
popular micro-computers and disk systems: 
System Version Price 
North Star Single Density ........ 1.4 .... 145/25 v 
North Star Double Density 1.4. 145/25 
North Star Double/Quad ......... 2.x .... 170/25 
iCOM Micro-Disk 2411 .......... 1.4. .145/25 
iCOM 3712 . . ........ 1.4 .... 170/25 v' 
iCOM 3812 . . . . . . . . . . .1.4 . 170/25' 
MilS 3202/Aitair 8800 ....... . 1.4 ... 145/25 

�:::� �:g+_ �-1-7:---- - -. -: : ::: �::·::: �:����� 
Heath H89 by Magnolia ... 1.4 ... 250/250 
TRS-80 Model I . 1.4 .... 145/25 ® 
TRS-80 Model II . .. .. . . .. .. . . . 2.x ... 170/25 
Processor Technology Helios II 1.4 . _ .145/25 
Cromemco System 3 ... ......... 1.4 .... 145/25 
In lei MDS Single Densi!y . . .. 1.4. . . 145/25 
In lei MDS Single Density . . . . . .. 2.x .... 170/25 
In lei MDS 800 Double Densily ... 2.x .... 200/25 
Intel MDS 230 Double Density ... 2.x. . . 200/25 
Micropolis Mod I. . ....... 1.4 .. . 145/25 v 
Micropolis Mod II ... 1.4.. . 145/25 v 
The following configurations are scheduled for re­
lease during the first hall of 1980: 
North Star Double/Quad + Corvus 2.x. . . 250/25 
North Star Horizon HD-1 . . . .... 2.x. . . 250/25 
Ohio Scientific C3 .............. 2.x. . . 200/25 
Ohio Scientific C3-B ... . ...... 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 . .. 350125 •• 
iCOM3812 .. . ..... ... . .. .. . 2.x . .  225/25 ' 
iCOM 4511/Pertec 03000 . . ... 2.x .... 375/25 • + 
TRS-80 Model II + Corvus .. 2.x .  . 250/25 
Software consists of the operating system, text edl­
tor, assembler, debugger and other ulifities for file 
management and system malntonance. Complete set 
of Digital Research's documentation and additional 
implementation notes included. Systems marked • 
and • • Include firmware on 2708 and 2716. Systems 
marked + include 5440 media charge. Systems 
marked® require the special @versions of software 
in this catalog. Systems marked v have minor variants 
available to suit console interface of system. 0 In­
cludes hardware addition to allow our standard ver­
sions of software to run under it. Call or write for lull 
list of options. 

0 MP/M' -Intel MDS single density only (Documenta­
tion includes CP/M 2.0 manuals) . . . $300/$50 
--------------

0 ZSO DEVELOPMENT PACKAGE-Consists ol: (1) disk 
®file line editor. with global inter and intra-line laclli­

ties; (2) ZSO re!ocaling assembler, Zilog/Mostck mne-
monics. condilional assembly and cross reference 
table capabilities; (3) linking loader producing abso­
lute Intel hex disk file .. $95/$20 

0 ZDT-Z60 Monilor Debugger to break and examine ® registers with srandard Zilog/Mostek mnemonic dis­
assembly displays. $35 when ordered with Z80 Devel­
opment Package . . .$50/$10 

0 XASM-6S-Non-macro cross-assembler with nested 
conditionals and full range of pseudo operations. As­
sembles from standard Motorola MC6800 mnemonics 
to Intel hex . . .. $200/$25 

0 XASM-65-As XASM-68 lor MOS Technology MCS-
6500 series mnemonics ... .............. $2001$25 

0 DISTEL-Disk based disassembler to Intel 8080 or 
TDL/Xitan 280 source code, listing and cross refer­
ence files, Intel or TDL/Xitan pseudo ops opllonal. 
Runs on 80SO . . ..... $65/$10 

0 DISILOG -As DISTEL to 2ilog/Mostek mnemonic 
®files.\ Runs on Z80 only ...... ,., ......... $65/$10 
0 SMALISO Structured Macro Assembler Language -® Package of powerful general purpose text macro 

processor and SMAL structured language complier. 
SMAL is an assembler language with IF-THEN-ELSE, 
LOOP-REPEAT·WHILE, DO-END, BEGIN-END con-
structs ......... $75/$15 
--------------

0 tiny C-ln!eractive interpretive syslem lor leaching ® 
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0 BDS C COMPILER- Supports most features of ran­® guage. including Structures, Arrays. Pointers, recur· 0 sive function evaluation, overlays. Includes linking � loader, library manager. and library containing gen­
eral purpose, file 1/0. and floating point !unctions. r Lacks initializers, statics, floats and longs. Oocu­
mentalion includes "The C PROGRAMMING LAN-
GUAGE" by Kernighan and Ritchie . ..... $125/$20 

0 WHITESMITHS C COMPILER-The ultimate In sys­(9 terns soflwarc tools. Produces faster code than a ® 
�������

c
s
o
?0
e
t:e

a
��1f

i
u���

h
. �:r�j0�

x
;
e
���

v
�g���l!

i
.
t
�!� 

scribed by Kernighan and Ritchie, and makes avail· 
able over 75 functions lor performing 1/0, string 
manipulalion and storage allocation. Linkable to 
Microsoft REL Iiies. Requires 60K CP/M .... $630/$30 

MICROSOFT 

0 BASIC-SO- Disk Extended BASIC, ANSI compatible @ with tong variable names, WHILE/WEND, chaining. 
@ variable length file records . . . $325/$25 
0 BASIC COMPILER- Language compatible wilh (9 BASIC-80 and 3-10 times laster cxeculion. Produces 
@ 
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COBOL-SO code modules . . . $350/$25 
0 FORTRAN-SO -ANSI 66 (except for COMPLEX) plus (9 many cxtensiorB": Includes relocatable object com-
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0 COBOL-SO - Level t ANSI '74 standard COBOL plus 
@ most of. Level 2. Full sequential, relative, and In-
® e��1����G�u�'h
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CALL, COPY. SEARCH, 3-dimensional arrays, com­
pound and abbreviated conditions, ncslcd IF. Power­
ful interactive screen-handling extensions. Includes 
compatible assembler, linking loader. and rclocat­
able library manager as described under MACR0-80 
----.---- ... -.. --.- -... -----.---.... -.$700/$25 

0 MACRO-SO- S080/Z80 Macro Assembler. Intel and (9 Zilog mnemonics supported. Rclocatable linkable 
@output. Loader, Library Manager and Cross Refer-

ence List ulilities included . . ......... $149/$15 
0 XMACR0-86-8086 cross assembler. All Macro and @ utility features of MACR0-80 package. Mnemonics 

slightly modified from Intel ASM86. Compatibility data 
sheet available . . ....... $275/$25 

0 EDIT·SO-Very fast random access lex! editor for !ext (9 with or wilhout line numbers. Global and inlra-linc 
commands supported. File compare u!llity Included. 

... $S91$15 

0 PASCAUM'-Complier generates P codo from ex-
0 tended language, implementation of standard PAS­

CAL Supporls overlay structure through additional 
procedure calls and the SEGMENT procedure type. 
Provides convenienl string handling capability with 
the added variable type STRING. Untyped files allow 
memory imaqc 1/0. Specify 8080. ZSO or Cromemco 
when ordering. Requires 56K CP/M .. . .$1751$20 

0 PASCAUZ - Z80 native code PASCAL compiler. Pro­CD duces oplimized, ROMablc re-entrant code. All inter­
lacing to CP/M is through the support library. The 
package includes compiler, Microsoft Compa!ible re­
localing assembler and linker, and source for all 
library modules. Variant records, slrings and direct 
!/0 arc supported. Requires 56K CP/M and Z80 CPU. 

-.$3951$25 
0 PASCAUMT-Subset of standard PASCAL Gener­

® ates AOMable 8080 machine code. Symbolic debug­, /--·'® ger included. Supports Interrupt procedures. CP/M [V,�iD\ file 1/0 and assembly language inlerfac�. Real varl-ijtr- ����
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Ne;.U. _ ,). Enumeration and Record dara types. Manual explains {iif; BASIC to PASCAL conversion. Requires 32K ...... . . � �L���-���-��\���f�-1 
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• piler featuring economical run-time dynamic alloca­
tion of memory. Very compact (24K total RAM) sys­
tem implementing almost all Algol 60 report features 
plus many powetlul extensions including string han­
dling direct disk address 1/0 etc. Requires 280 
CPU ........ $199/$20 

0 CBASIC·2 Disk Extended BASIC- Non-Interactive 
@ BASIC with pseudo-code compiler and run-limo In­

terpreter. Supports lull file control, chaining, integer 
and extended precision variables, etc . ..... $120/$15 

MICRO FOCUS 

0 STANDARD CIS COBOL-ANSI '74 COBOL stand­
@ ard compiler fully validated by U.S. Navy rests to 

ANSI revel t. Supports many features to level 2 in­
cluding dynamic loading ol COBOL modules and a 
full ISAM file facility. Also, program segmentation, 
ln!cractivc debug and powerful interactive extensions 
to support protected and unprotected CRT screen 
formatting from COBOL programs used with any 
dumb terminal . . . . . . . . . . .... ..... $S50/$50 

0 FORMS 2-CAT screen editor. Output is COBOL dala @ descriptions for copying Into CIS COBOL programs. 
Automatically creates a query and upda!e program of 
indexed files using CRT protected and unprotected 
screen formats. No programming experience needed. 
Output program directly compiled by STANDARD CIS 
COBOL . .$200/$20 

��J-.VP.Mee.f / 
EIDOS SYSTEMsr / ' 

D KISS-Keyed Index Sequential Search. Offers com­
@ ploto Multi-Keyed Index Sequential and Direct Ac­

cess lito management. Includes built-in utility func­
tions lor 16 or 32 bit arithmctic,strlng/intcgerconvcr­
sion and string compare. Delivered as a relocalabtc 
linkable module ir: Microsol! format for use with 
FORTRAN-80 or COBOL-80, etc . ......... $335/$23 

All Lifeboat programs require CP/M, unless otherwise stated . 

....... / with t .. nu•l 
M1nu11 Alone 

0 KBASIC- Microsoft Disk Exlended BASIC wilh all 
@ KISS facilities, integrated by lmplementallon of nine 

additional commands in language. Package includes 
KISS.REL as described above, and a sample mail 
list program ............. .... ...... , .. S5S5/$45 
To licensed users of Microsoft BASIC-80 (MBASIC) 

--... $435/$45 

D XYBASIC Interactive Process Control BASIC-Full 
disk BASIC loalures plus unique commands to han­
dle bytes, relate and shill, and lo lesl and set bits. 
Available in Integer. Extended and ROMable versions. 
lntogCf Disk or Integer ROMablc . . . . .... $2951$25 
Exlendod Disk or Extended ROMable . . . $395/$25 

------------- -
0 BASIC UTILITY DISK- Consists ol: (1) CAUNCH-14 ® -Compacting utility to reduce tho size and increase 

tho speed of programs in Microsoft BASIC 4.51, 
BASIC-80 and TAS-80 BASIC. (2) OPFUN-Double 
precision subroutines lor computing nineteen trans· 
cendcntat functions including square root, natural 
log, log base 10, sine, arc sine, hyperbolic sine, 
hyperbolic arc sine. etc. Furnished In source on 
diskette and documentation . . ......... $50/$35 

0 STAINGISO- Character string handling plus routines 
for direct CP/M BOOS calls !rom FORTRAN and other 
compatible Microsoft languages. Tho utility library 
conlains routines that enable programs to chain to 
a COM file, tellievc command line parameters. and 
search file directories with full wild card lacililies. 
Supplied as linkable modules in Microsoft formal. 

-.-.$95/$20 
0 STRING/SO source code available separately $295/NA 
0 THE STRING BIT- FORTRAN character string han­
@ dllng. Routines to find, fill, pack, move, separate, 

concatenate and compare character strings. This 
package completely eliminates the problems asso­
ciated with character string handling in FORTRAN. 
Supplied with source .................... $65/$15 

0 VSOAT-Versatile sort/merge system lor fixed length ® records with fixed or variable length fields. VSORT 
can be used as a stand-alone package or loaded and " 1&0 �a
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��ff�� \�v ./7 space by saving the TPA on disk and restoring it on / completion of sorting. Records may be up to 255 

byres 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 direclory Infor­
mation and edit tho data set conrenls. Provides full 
fifo transfer facilities between 3741 volume data sets 
and CP/M Iiles . . ....... $195/$10 

0 BSTAM- Utility to link one computer to another also 
8 equipped with BSTAM. Allows file transfers at lull 

data speed {no conversion ro hex), with CRC block 
control check lor very reliable error doteclion and 
automatic retry. We usc it! It's great! Full wildcard 
eKpansion 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/$5 

----- -------- -
0 WHATSIT?' Interactive data-base system using as-

sociative tags ro retrieve information by sub;ect. 
Hashing and random access used for fast response. 
Acquires CBASIC-2 ............. . ... $175/$25 

0 SELECTOR 111-C2-Dar a Base Processor to create ® and mainlain multi Key data bases. Prints formalted t sorted reports with numerical summaries or mailing 
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II1-C2. Interactive system provides for customized 
COA. Unique cha1t ol transaclion types insure proper 
double entry bookkeeping. Generates balance sheets, 
P&L statements and journals. Two year record allows 
for statement ol changes In financial position report. 
Supplied in source. Requires SELECTOR 111-C2. 
CBASIC-2 and 52K system .............. $250/$25 

0 CBS - Configurable Business System Is a compre­
hensive set of programs !or defining cusrom data files 
and application systems without using a program-� ,-'.! ming language such as BASIC, FORTRAN, etc. Mul-�6-�' tlple key fields for each data file are supported. Set-up 
program customizes system to user's CAT and printer. 
Provides last and easy interactive data entry and 
retrieval with transaction processing. Report genera-
tor program does complex calculations with stored 
and derived data, record selection wilh multiple cri­
teria, and custom formats. Sample inventory and mail­
Ing list systems Included. No support l:�nguage re­
quired . .$295/$40 

------ ------- -

MICROPRO 

0 SUPER-SORT I- Sort. merge, extract utility as abso­(9 lute executable program or linkable module in Micro­
soli format. Sorts fixed or variable records with data 
in binary. BCD, Packed Decimal, EBCDIC. ASCII, 
floating & fixed poinl, exponential. lio!d juslified, etc. 
Even variable number of fields per record! . $225/$25 

D SUPER-SORT II- Above available as absolute pro­@ gram only . . . $175/$25 
0 SUPER-SORT Ill- As II without SELECT/EXCLUDE 
@ - ... $125/$25 
0 WORD-STAR-Menu driven visual word processing 
@ system for usc with standard terminals. Text lormat-

ting perlormed on screen. Facilities lor text paglnare. 
page number, justify, cenrcr and underscore. User 
can print one document while simultaneously edit;ng 
a second. Edit facilities include global search and 
replace. Read/Write to other text files, block move. 
etc. Reouircs CRT terminal with addressable cursor 
positioning . . .$445/$40 

0 WORD-STAR Customizalion Noles-For sophislicated 
users who do not have one of the many standard 
terminal or printer configurations In the distribution 
version of WORD-STAR . . ... NA/$95 

D WORD-MASTER Text Editor-In one mode has super· (9 'SCI of CP/M's ED commands including global search­
ing and replacing, forwards and backwards in file in 
video modo, provides full screen cdilor lor users wilh 
serial addressable-cursor terminal . . . .$145/$25 

0 POLYVUE/SO- Full screen editor lor any CRT wilh 
@ XY cursor positioning. Includes vertical and horizon­

tal scrolling. interactive search and replace, auto­
matic text wrap around for word processing, opcra-
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D POLYTEXT/80-Text formatter for word processing 
®applications. Justifies and paginates source text files. 

Will generate form letters with custom fields and 
conditional processing. Support lor Daisy Wheel 
printers includes variable pitch justilicalion and mo­
tion optimization . . .... $85/$15 

0 TEXTWAITER Ill-Text formatter to justity and pagl­® nate letters and orher 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 facililies lor sorted index, table of contents and 
footnote inserlions. Ideal for contracts, manuals, etc. 
Now compatible with Electric Pencil' prepared files. 

. --$125/$20 
------- -------

Jtow-�� ' 4dr�lf>:-:A� -�As;c�� l 
PEACHTREE SOFTWARE 

0 GENERAL LEDGER-Records dotaits of all financial @ transactions. Generates a balance sheet and an ln­t come statement. Flexible and adaptable design lor 
both small businesses and firms performing client 
writeup services. Produces reports as follows: Trial 
Balance. Transaction Registers, Balance Sheet, Prior 
Year Comparative Balance Sheet, Income Statement, 
Prior Year Comparative Income Statement and De­
partment Income Statements. Interactive wilh other 
PEACHTREE accounting packages. Supplied in 
source code lor Microsoft BASIC ......... $990/$30 

0 ACCOUNTS PAYABLE- Tracks current and aged <9 payablos and Incorporates a check writing feature. t Maintains a complete vendor file with information on 
purchase orders and discount terms as well as active 
account status. Produces reports as follows: Open 
Voucher Report, Accounts Payable Aging Report and 
Cash Requirements. Provides input to PEACHTREE 
General Ledger. Supplied in source code for Micro-
soft BASIC . . . . . . . . . . . . . . . .......... $990/$30 

0 ACCOUNTS RECEIVABLE-Generales invoice regis­@ tor and complelo monlhly slalements. Tracks current t and aged receivables. Maintains cusromer lilo includ-
ing credit information and account slatus. The cur­
rent status of any customer account is Instantly avail­
able. Produces reports as follows: Aged Accounts 
Receivable, Invoice Register, Paymenr and Adjust­
ment Regisler and Customer Account Status Report 
Provides fnpul to PEACHTREE General Lodger. Sup­
plied in source code for Microsolt BASIC .. $990/$30 

Prices and specifications subject ro change without notice. 

Lifeboat Associates, 2248 Broadway, N.Y., N.Y. 10024 (212) 580-0082 Telex: 220501 "'The Software Supermarket is a trademark of l.Jfeboat Associales 
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0 PAYROLL - Prepares payroll for hourly, salaried and @ commissioned employees. Generates monthly, quar­
t tcrly and annual returns. Prepares employee W-2's. 

Includes tables lor federal withholding and FICA as 
well as withholding for all 50 states plus up to 20 
cities from pre·computcd or user generated tables. 
Will print checks, Payroll Register, Monthly Summary 
ond Unemployment Tax Report. Provides input ro 
PEACHTREE General Ledger. Supplied In source 
code for Microsoll BASIC . . . . .  $990/$30 

0 INVENTORY - Mainlains detailed information on <D each inventory item including part number, descrip· 
1 lion, unit of measure. vendor and reorder data, item 

activity and complete information on current item 
costs. pricing and sales. Produces reports as follows: 
Physical Inventory Worksheet, Inventory Price list, 
Departmental Summary Report, Inventory Status Re­
port, The Reorder Report and the Period-to-Date and 
Year-to-Date reports. Supplied in source code for 
Microsoft BASIC . $1 190/$30 

GRAHAM-DORIAN SOFTWARE SYSTEMS 

0 GENERAL LEDGER - An on-line system; no batch­
@ lng is required. Entries to other GRAHAM-DORIAN ® accounting packages arc automatically posted. User t establishes customized C.O.A. Provides transaction 

register, record ol iournal entries, trial balances and 
monthly closings. Keeps 14 month history and pro­
vides comparison of current year with previous year. 
Requires CBASIC-2. Supplied in source . . .  $995/$35 

0 ACCOUNTS PAYABLE - Maintains vendor list and 
@ check register. Performs cash flow analysis. Flexible @ - writes checks to specific vendor lor certain ln­t voices or can make partial payments. Automatically 

posts to GRAHAM-DORIAN General Ledger or runs as 
stand alone system. Acquires CBASIC-2. Supplied in 
source . . . . . . . . . . . . . . . . . . . . . . . . . . .  $995/$35 

0 ACCOUNTS RECEIVABLE - Creates trial balance re­@ ports, prepares statements, ages accounts and rec­® ords invoices. Provides complete information describ­
t ing customer payment activity. Receipts can bo 

posted to different ledger accounts. Entries auto­
matically update GRAHAM-DORIAN General ledger 
or runs as stand alone system. Requires CBASIC-2. 
Supplied in source . . . . . . . . . . . . . . . . . .  $995/$35 

0 PAYROLL SYSTEM - Maintains employee master file. @ Computes payroll withholding for FICA, Federal and ® State taxes. Prints payroll register, checks, quarterly t reports and W-2 forms. Can generate ad hoc reports 
and employee form letters With mail labels. Requires 
CBASIC-2. Supplied in source . . . . . . . $590/$35 

0 INVENTORY SYSTEM - Captures stock levels. costs. <9 sources. sates, agos. turnover, markup, etc. Trans­
@ action information may be entered for 1eporting by t salesperson type of sale, date of sale, etc. Reports 

available both for accounting and decision making. 
Requires CBASIC-2. Supplied in source . .  $590/$35 

0 'JoB COSTING - Designed for general contractors. (£J To be used interactively with other GRAHAM-DORIAN ® accounting packages lor tracking and analysing ex­
t penscs. User establishes customized cost categories 

and job phases. Permits comparison of actual versus 
cslimated costs. Automatically updates GRAHAM­
DORIAN General Ledger or runs as stand alone sys­
tem. Requires CBASIC-2. Supplied in source S995/S35 

0 APARTMENT MANAGEMENT SYSTEM - Financial @ management system lor receipts and security de­® posils of apartment projects. Captures data on va­t cancies. revenues, etc. for annual trend analysis. 
Dally report shows late rents, vacancy notices. va­
cancies, income lost through vacancies, etc. Requires 
CBASIC-2. Supplied in source . . . . . . . . . . .  $590/$35 

0 CASH REGISTER - Maintains files on daily sates. <9 Files data by salesperson and item. Tracks sales. ® over-rings, refunds, payouts and total net deposits. t Requires CBASIC-2. Supplied in source . . 5590/$35 

0 POSTMASTER - A  comprehensive package for ma il ® list maintenance that is completely �enu driven. �� .features include keyed record extraction and label 
�roduction. A form letter program is included which 

,::;�provides neat letters on single sheet or continu­' IJ'/ ous forms. Compatible with NAD files. Requires 
CBASIC-2 . . . . . .  . .  . .  . .  . .  . .  . . .  . .  . . .  . $150/$15 

STRUCTURED SYSTEMS GROUP 

0 GENERAL LEDGER - Interactive and flexible system t providing proof and report outputs. Customization of 
COA created interactively. Multiple branch account­
ing centers. Extensive checking performed at data 
entry lor proof, COA correctness. etc. Journal entries 
may be botched prior to posting. Closing procedure 
automatically backs up input files. Now includes 
Statement of Changes In Financial Position. Requires 
CBASIC-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1250/$25 

0 ACCOUNTS RECEIVABL E - open item system with t output for internal aged reports and customer-ori­
ented statement and billing purposes. On-line En-
quiry permits information lor Customer Service and 
Credit departments. Interface to General Ledger pro­
vided if both systems used. Requires CBASIC-2. 
. . .  . . . . . . . . . . . " 

.
.
.. : . . . . . . . . . $1250/$25 

0 ACCOUNTS PAYABLE - Provides aged statements t of accounts by vendor with check writing for selected 
Invoices. Can be used alone or with General Led�er 
and/or with NAD. Requires CBASIC-2 . $1250/$25 

0 PAYROLL- Flexible payroll system handles weekly, t bi-weekly, semi-monthly and monthly payroll periods. 
Tips, bonuses. re-imbursements, advances, sick pay. 
vacation pay, and compensation time arc all part of 
tho payroll records. Prints government required peri­
odic reports and will post to multiple SSG General 
ledger accounts. Acquires CBASIC-2 and 54K of 
memory . . . . . $1250{$25 

0 INVENTORY CONTROL SYSTEM - Performs control t functions of adding and depleting stock items, add­
ing new items and deleting old items. Tracks quantity 
of items on hand, on order and back-ordered. Op­
tional hard copy audit trail is available. Reports in­
clude Master Hem List, Stock Activity. Stock Valua­
tion and Re-order List. Requires CBASIC-2 $1250/$25 
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Interactive data entry, retrieval, and update facility 
makes information management easy. Sophisticated 
report generator provides customized reports using 
selected records with multiple level break-points for 
summarization. Requires a disk sort utility such as 
OSORT, SUPER-SORT or VSORT and CBASIC-2. 

. $250/$15 
0 LETTERIGHT- Program to create. edit and type Jet­

tors or other documents. Has facilities to enter. dis­
play, delete and move text, with good video screen 
presentation. Designed to integrate with NAD for 
form letter mail ings. Requires CBASIC-2 . .  $200/$25 

0 NAD Name and Address selection system - Interac­
tive mail list creation and maintenance program with 
output as lull reports with reference data or restricted 
information for mail labels. Transfer system lor ex­
traction and transfer of selected records to create 
new files. Requires CBASIC-2 . . . . .  $100/$20 

0 QSORT - Fast sort/merge program for files with fixed 
record length, variable field length information. Up to 
��vp
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* ** ** ** * 
CONDIMENTS 

n HEAD CLEANING DISKETTE-Cleans the drive Read/ 
Wrile head in 30 seconds. Diskello absorbs rooso 
oxide particles, fingerprints. and other foreign parti­
cles that mif]hl hinder tho performance of the drivo 1.1ead. lasts at least 3 months with daily use. Specify t k�" or 8". 

A lfjliingle si�cd . . . . . . . . . . . . . . . .  520 each/$55 for 3 
l\lt/_.r9ouble stdod . . . . . . . . . . . . .  $25 e<Jch/$65 lor 3 tCJ FLIPPY DISK KIT - Template and instructions to 

modify single sided 5V4 " diskettes lor use of second 
side in single sided drives . . . .  $12.50 

0 FLOPPY SAVER - Protection for center holes of 5" 
and 8" floppy d!sks. Only 1 needed per diskette. Kit 
contains centering post, pressure tool and tough 7 mil mylar reinforcing rings lor 25 diskettes. S" Kit . .  $14.95 

�#·< Rings·���): : · : : : : : : : : : : : :  : : :  · : : · : : : s��:�; 
�{;'::S���sU��� M�N�AL A�� ��P�RT

.� B; �.�·�:� 
and Wirth. Tho standard textbook on the language. 
Recommended lor use by Pascai/Z, Pascai/M and 
Pascai/MT users . . . . . . . . . . . . . . . . .  $10 

0 THE C PROGRAMMING LANGUAGE - By Kernighan 
and Ritchie. The standard textbook on the language. 
Recommended lor use by BDS C, tiny C, and While­
smiths C users . . . . . .  $12 

0 STRUCTURED MICROPROCESSOR PROGRAMMING ..A!o.\- By the authors of SMAU80. Covets structured pro­
d{:J};g,ramming, the 6060/8085 instruction set and tho 

I%:�����T
l
;
n
:��!�L

·
� �· ��������-�����·�����2� �1.\t\\ ;fBASIC - By Osborne/McGraw-Hill . . . . . . . . . . .  $20 t}CJ GENERAL LEDGER-CBASIC-By Osborne/McGraw­

'--jlill . .  . .  . . . . .  . .  . .  . .  . .  . .  . .  . .  . . . . . . .  $20 
'0 LIFEBOAT DISK COPYING SERVICE - Transfer data 

or programs from one media format to another ot a 
moderate cost . . . from $25 

* ** ** ** * 
Hearty 
Appetite. 

·CP/M and MP/M are trademarks of Digital Research. zao is a trademark of Zilog. Inc. 
UNIX is a trademark of Bell Laboratories 
WHATSIT? is a trademark of Computer Hoadwaro. 
Electric Pencil Is a trademark of Michael Shraycr 
Software. TRS-80 is a trademark of Tandy Corp. 
Pascai/M is a trademark of Sorcim. 

tRccommendcd system configuration consists of, 48K 
CP/M. 2 full size disk drives, 24 x 80 CRT and 132 
column printer. 

@Modified version available for usc with CP/M as Im­
plemented on Heath and TRS-80 Model I computers. 

@ User license agreement for this product must be 
signed and rctumed to Lifeboat Associates before 
shipment may be made. 

<D ®This product Includes/eXcludes the language manual 
recommended in Condiments. 

Ordering 
Information 

MEDIA FORMAT ORDERING CODES 

When ordering, please specily format code. 

Computer syslam Formal Code FormaiCildl 

Altair eeoo Cislo; . . . . . .  See MlTS 3200 
Altos . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 1 '  
Apple + MJcroso!1 Sot1C11rd • . . . .  R G  
Blackl'!awlo; Single Density . • . . . 03 

Procllssot Technology Hellos II . .  82 
RAIR Single Density . . . . . .  R9 

RAIR Double Density . 
Black�awk l.licronolls Mod 11 . . • . .  02 
CDS Varsntlle 30 . . . . . . . . . . • .  01 
CDS Vctsn!lln 4 , . . . .  02 
COMPAL-60 , , , ,  . . . . . . . . . . . . , ,  . .  02 
Ctomomco System 3 . . . . . A 1 '  
Cromemeo Z 2 D  . . . . . . . . . . . . . . . . . .  R 6  
CSSN BACI<UP \l�ne) . · · · · · T1 
Della . . . . . . . . . . . . . . . . . . . . . . ,t,t • 
Oigi-log Miero!etm II . .. .. RD 
Digllal Microsystems • .  A1 ' 
Discus . . . . . . . . . .  . See Mot<ow Discus 
Ourango F-8S . . . . . . •  . . •  RL 
Dynaby11l D0812 . . . . •  R1 
Dynabyte 008/4 . . . . . . . . . . . . . . . . .  A1' 
Exidy Sorcetllr + lllllhollt CP/M ••. 02 
Exidy SorCilltlt + Eddy CP/M . . . .  , 04 
Heath H8 + H 1 71H27 . . . . . .  P� 
Heath 89 + LllcbOIII CP/M . . . . . . .  P4 
Heath 89 + M11gnolla CPfl.l . P7 
Hellos II . . . .  Soe Ptocenot Technology 
Hotizon • . . . . .  See North Star 
iCOM 2411  MiCIO Floppy . . . . . . . . .  RJ 
iCOM 3712 , . . . . .  A1 
ICOM 3812 . . . . . . . . . . . . . . . . . . . . . . .  A1 " 
iCOM 4511 5440 Cntl!ldOil CP/M 1.4 Dl 
JCOM 4511 5440 Car!lidge CP/M 2.2 02 
IMS SOOO . . . . . . . . . .  RA 
1MS 8000 . • . . .  . . . . . . .  AI' 
lt.!SA1 VOP-40 . . . .  . . .  R4" 
lt.ISAI VOP-42 . , . . . . . .  R�" 
IMSAI VOP-44 • . . . . .  RS'' 
JMSAI VOP-BO . . . . . . . . . . .  . . .At" 
ln1el tAOS Single Density • . . . . . . .  AI 
lnlcrtcc Supu1-Dtnln DOS 0.1 . . . . R7 
ln lortcc Supot-Drnln DOS 0.6-2.X . .  RJ 
lntcrtcc Supet-Brnln DOS 3.X • • . . . •  RK 
i(ontron PSl-80 • . .  • .. RF 
Meca • • . . . . . " 
M<coOmMion fE•cepl TRS-80 below) . AI ' 
t.licropo11s �lod I . . . . . . . . . . . . . . . . . Ot 

Resenrch MocMnos &" . . • . . . . . . . . Al 
Rllsllarch Mac�inlls 5Yo" . • . . . . . . RH 
REX . . . . . . . . . . . . • . .  03 
SD Systems 811 • • • • • • • • • • At " 

SD Systems SY�" . . .  R3 
Sorcoror . . • . . • • .  Sco E•Idy Sorccrcr 
Spneobytll • • .  . . A1 
Supo<btoln . . .Sce ln!cttec 
Tatbell . . . .  , . . . . . . . . .  AI" 
TE1 5\�" . • . . .  R3 
TEI B" . . . . . . . A t '  
lhlnkonoys • . . . . . . .  See Monow Olscus 
rns-ao Model 1 . . . . . . . . . . . . .  . . R2 
TRS-80 Modol 1 + Micromallon . • • •  A4" 
TRS-80 MOdlll I + Omlkton SV•" . . RM 
TRS-80 Model I + Omlkton 8" . . . .  At 
TRS-80 Model l + Shullleboatd 8" .A1 
TRS-80 Model I I  . . . . . . . . . . . . . . . . . .  AI' 
VOP-40/42144180 • • • . . , , . .  See IMSAI 
Vector MZ . . • . . . . • . • . . • . . . . . . • • . . 02 

. . . . . . . . . . . .  See CDS Vers�tlle 
Visla V80 5\� "  Single Density , . , . P5 
VisiD V200 5Vo " Double Density . . P6 
Zllnlth Z89 Li!oboa! CP/M . . . . . . . . .  P4 
Zenith Z89 Mn11nolln CP/M . • • . .  P7 

'Slnule-Sida srnglo-Oensily di:r.lrs are 
supplled /or us�ts ol roll Ooubre-Ocns/ty 
and Oouble-S/de 8" soU sector lorm111 
systems. 

' " IMSAI lormMs Ire single dt�nsity wl/fl 
dlrec/ory ol/sc/ O i ze•o. 

Tha lls1 ol nvallnblu rorm.lls Is sub)llcl 
!o chango without nollcll. In ease ol un­
ccrteinty, cnl! to conllrm tho lormal codo 
lor nny patlleul�r equlnmont 

E�1'f:f���:.���d� :� - : : � � � � � � � � � � � � � ��1 · 1 
MSO 5V." . . . . . . . . . . . . . . . . . . . . . . .  RC 
Norlh Stnr Slnglll Donai!y . . . . . . . . P1 
North S!llr Doub\1:/0und . . ..  P2 
Nylac Single Oon!lty . . . . . . . . . . .  03 
Nytac Micropolis Mod. l l . . • • • . . 02 
Onlo Scien!llic . . . . . . . . . . .  AJ 
Pence PCC 2000 . • .  · . .  A 1 '  

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 usc on one 
system only. 
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transmitters T1 and T2 are in their on 
state. )  

When a high input level causes Q3 
to conduct, about 10 rnA of current 
flows through the base resistors of Q1 
and Q2. This biases each base at 
about 1 .5  V with respect to the 
corresponding supply rails and 
defines the emitter resistor voltages at 
Q1 and Q2 to be 1 V. Thus, with a 
high input level, about SO rnA will be 
available from the collectors of Q1 
and Q2 . The two collectors of these 
transistors form the source and sink 
of the current transmitters, T1 and 
T2, shown in figure 1 .  

With the resistances given for R, 
and Rz,  the voltage developed by the 
current source T1 is about 2 V at the 
cable. If the current sources at each 
end of the line are in the on state, this 
voltage rises to about 3 . 6  V .  
However, the voltage sensed by each 
receiver is about 1 .2 to 1 . 3  V, with 
very little variation. When both T1 
and T2 are on, no current flows in the 
transmission line. 

The transistor Q4 is switched 
through a 6 .8  k-ohrn resistor which 
limits the base current to about 0 .1  
rnA. This provides ample current for 
switching the output, and the 
6 .8  k-ohrn resistor is of sufficiently 
high impedance to be ignored in the 
bridge balance and cable termination 
calculations. The output at the collec­
tor of Q4 is transistor-transistor-logic 
(TTL) compatible as is the input at 
the base of Q3. 

The balance of the current source 
and current sink is crucial to good 
performance, and is adjusted using 
the 250-ohrn potentiometer at the 
base of Q2. The 1 k-ohrn bias­
current control, used in setting up the 
base voltages of Q1 and Q2, should 
be adjusted to give 2 V at the cable 
connection. It will be found that this 
adjustment is not entirely indepen­
dent of the balance adjustment; it 
may be necessary to readjust each to 
obtain proper operation. 

Some immunity to noise and to the 
glitches produced by slight imbalance 
in the switching characteristics of Q1 
and Q2 is given by the capacitor at 
the base of Q4. This value should be 
calculated to filter any frequencies 
greater than the third harmonic of the 
chosen data rate. The appropriate 
formula is : 

c _1_ 
188f 
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SYSTEM A 

A D D R E S S  B U S  

SYSTEM 8 

············� A D D R E SS BUS 

............ DATA B U S  

L I N E  
D R I V E R  

2 6 5 1  

L I N E  
D R I V E R  

SYSTEM C 

D A TA B U S  

A D D R E S S  BUS 

Figure 3:  Simple-ring network of three systems. 

where c is in farads and f is in bits per 
second. 

Parallel-to-Serial Conversion 
The output and input lines of this 

line driver may be directly coupled 
to the serial lines of a universal asyn­
c h r o n o u s  rece ive r / transm i t ter  
(UART).  Thus a simple link con­
sisting of a single coaxial cable can 
connect a peripheral to the parallel 
port of the main system. This is 
possibly the simplest way to use such 
a scheme . However, in more 
sophisticated networks, some other 
arrangements are advantageous. 

Ring Networks 
The networks described next 

assume some degree of intelligence in 
each system, because the simplicity of 
the transmission system is reflected in 
the need for some software monitor­
ing. The UART is not particularly 
well suited for these configurations, 
so interfacing may be better achieved 
with an integrated circuit such as the 
Signetics 2651 peripheral communica­
tions adapter (PCI) .  The features of 
this circuit include: 

• s i m u l t a n e o u s  o p e r a t i o n  o f  
transmitter and receiver 

• synchronous or asynchronous 
transmission 

• characters may be from 5 to 8 bits 
wide 
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• automatic, serial echo mode 
• internal data-rate generator with 

sixteen common rates 
• error detection 
• single 5 V power Supply required 

In figure 3, the simple ring network 
of three systems is reduced to a linear 
configuration. The ring need not be 
limited to three systems, but may 
form the basis of a simple network 
where each office or room might be 
equipped with a terminal .  Using this 
scheme, the data is shunted around 
the ring from one system to the next 
until its destination is reached. The 
2651 then signals a flag to the system 
involved and the automatic echo 
mode is ceased. The incoming data 
block is diverted to the system's 
memory while fill characters (syn­
chronous idle, SYN, or data-link 
escape, OLE) are substituted onto the 
ring, indicating that the line is free. 
When the block transfer has been 
completed, the 2651 will return to its 
automatic echo mode, thus allowing 
following data to circulate on the 
ring. 

With this configuration, some flex­
ibility is available in the initial wiring 
of the ring. The order of the systems 
within the network is not necessarily 
dictated by their physical locations. 
Each system, apart from the two end 
ones, may intercept the data passing 

in either of two directions. Thus if 
certain pairs are more often in com­
munication, their placement may be 
arranged for greatest efficiency. 

In figure 4 (see page 106), a 
somewhat more sophisticated system 
is shown. This time the physical link­
ing of the systems is continued until a 
loop has been formed. Each system is 
now connected to the loop via two 
2651s and has _access to data cir­
culating in either of two directions . 
The performance of such a network 
will depend largely on the sophistica­
tion of the associated software, but 
the possibilities are exciting . 

The network might be described as 
being a reconfigurable dual-ring net­
work, which enables simultaneous 
conversations between two or more 
pairs of systems, depending on their 
relative placement on the loop. If we 
consider any two systems, we see that 
one of four different conversation 
loops may be chosen (see figure 5, 
page 106); either one of the two rings 
may be used independently, or one of 
the two possible loops formed as a 
combination of the two da.ta rings 
may be used. 

At this point I sense that we may be 
beyond the reasonable, in terms of 
the experimenter's  immediate 
interests . However, I believe these 
ideas may in one form or another 
stimulate thoughts on the subject 
from fellow BYTE readers. • 



icroQuote 
Your personal computer becomes 

a window on Wall Street. 
. . .  // / / / 1 1 1 1 1 1 1 1 1  

Micro N ET, the personal computer service of 
CompuServe, now offers MicroQuote, a compre­
hensive securities i nformation system. 

With MicroQuote you can gair] information from 
a data bank of over 32,000 stocks, bonds and op­
tions from the New York, American, OTC and major 
regional markets plus Chicago options. MicroQuote 
contains price and vol ume data from January, 1 974 
with cumulative adjustment factors and dividend 
information from Jan uary, 1 968. 

You can determine indicated annual  dividends, 
earn ings per share, shares outstanding,  BETA fac­
tors, open interest on options and amount outstand­
ing on debt issues. MicroQuote can provide issue 
histories on a daily, weekly or monthly basis and 
even performs certain statistical analyses on the 
data. It's a vital tool for any i nvestor. 

It's just part of the MicroNET service 
Micro N ET also a l lows error-free down loading of 
software via the new software exchange and execu­
tive programs (now avai lable for the TRS-80;" Apple 
I I ® and CP/M® systems). It also provides el ectronic 

Circle 66 on inquiry card. 

I " \ \ \ \ \ ' ' ' ' ' " "  

mai l service and can be accessed with a 300 baud 
modem via local phone cal ls in more than 1 75 U.S. 
cities. Write for fu l l  detai ls  on how your microcom­
puter can control one of the n ation's largest and 
most sophisticated ti me-shari ng computer centers 
for about 8 cents a mi n ute! 

TRS-80 is a registered trademark of Tandy Corporat i o n  
Apple I I  is a registered trademark of Apple Computer, I n c .  
C P / M  i s  a registered trademark of Digital  Research 

Regional distri butors and local dealers wanted. 
Inqu ire to Dept. R 

Software authors: M icro N ET seeks to l icense qual ity 
programs for software exchange. Write to 
Dept. S 

:='llllicraii!E�== 
Mail to: Dept: B 

CompuServe Personal Com putin g  Division 
5000 Arl i n gton Centre. Blvd. 
Col umbus, Ohio 43220 
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' 'Percom Sells More 
Microcomputer Disk 

Systems Than Any 
Other Peripherals 

Manufacturer. 
I'd like to 

show you 
h ' '  w y. 

"Percom has been manufacturing mini-disk storage systems for microcomputers since 1977 
when we introduced the 35-track, single-drive LFD-400™. No� we produce 1- ,  2- and 3-drive 

systems in 40- and 77 -track versions, a multi-density MEGABASE™ system and a host 
of accessories and software. 

"Volume not only means experience in critical production and testing operations, it also 
means we can offer superior design features, extra testing and qualified backup support at 
very competitive priCes. 
"I know of no other microcomputer disk system manufacturer who even begins to offer 

the broad spectrum of disk equipment and programs available from Percom." 
"So before you buy a mini-disk system for your 6800, 6809 or TRS-80* computer, take a 

good look at what the people at Percom have to offer." 
· 

Harold Mauch 

Perc om disk systems start at only $399. 00. Disk systems and other 
qual ity Percom products are avai lable at computer dealers nationwide. 
Call toll-free, 1 -800-527-1 592, for the locations of dealers in your 
area, or to order direct. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

President, Percom Data Company 

[ �EFHlUM] 
PERCOM DATA COMPANY, INC. 211 N. KIRBY GARLAND, TEXAS 75042 12141 272-3421 

TM trademark of Percom Data C\)mpany, Inc. 'trademarK of Tandy Radio Shack Corporation which has no relationship to P9rcom Data Company. 
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"From an efficient l K-byt control system DOS 
to high level languages such as FORTRAN 

/ I . 

a d Pascal ,  no other 
icrocomputer disk 
ystems manufacturer 

p ovides the range and 
qu lity of development · 

and application programs 
avai.able from Percom." 

' ' Wh ether you 
shipping date or 
technical question, 

competent co 
Outstanding 

is a hallm?J.rk of 

"S g a circuit board through the of a needle would 
Beverly. These 
controllers 

be eapier than slipping a cold solder joi 
are four-drive LFD-400/800 disk 

she's inspecting." 

Circle 67 on i n q u i ry card. 

ie is running
-
� 'cats eye 1 test on a mini-disk 

to check radial track alignment. Drive motor­
and sensor alignment tests have already 

been performed. D

.

isk formatting an�
. 

format 
verification tests are ne . These 

measurements are pa t of the 
:, , ' · · 1 00% testing eve single 

·. • .. unit re eives." 

1 

ard's making final 
to a disk controller 

Percom drives to 
on•. tl111C n yet another COmputer. 

tantly developing and 
that extend 

the value of 
Percom 

systems." 
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Figure 4: Dual-ring network of six systems. Each system has access to data which may circulate in either direction. 
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Figure 5: Possible communications links using the dual-ring network. 
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The Universal™ 
Intelligent Controller and 

the S Little Plugs 

for . 
multi-device storage control. DML's Univer­
sal™ Intelligent Controller makes it possible. 

agement Labs, 2 148 Bering Drive, Sanjose, 
CA 95131 (408) 248-2 104.  

• S-100 Bus, with CP/M* support 
• Plug adaptable device support 
• Control of up to 8 storage devices:  4 flxed 

disks, 4 floppy or tape cartridge drives 
• IEEE DMA or port transfer 

Circle 68 on inquiry card. 

*CP/M is a trademark ofPigital Research 

DATA MANAGEMENT LABS 
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Understanding ISAM 

More and more microcomputer 
systems are advertised as featuring 
ISAM files. The indexed-sequential 
access method (!SAM) permits rapid 
access to large amounts of data and is 
well suited to disk storage . However, 
ISAM does have some disadvantages. 
This article is intended to enable the 
personal-computer user to under­
stand what ISAM is, how it works, 
and how to tell if the indexed­
sequential access method is ap­
propriate for a given application. 

A brief look at two other access 
methods will be a helpful prelude to 
describing ISAM. Sequential access is 
the most common method for reading 
files, and it is easily understood. Rec­
ords of a sequential file are accessed 
one after another in the order in 
which they are physically stored. The 
records are located adjacent to each 
other on the storage device. 

In the random-access method, rec­
ords are read or written via a unique 
key associated with each record . This 
key translates into a physical ad­
dress-that is, the address in the 
storage device that contains both the 
specified key and its associated data. 
Here, the records are not necessarily 
located next to each other; they tend 
to be scattered over the storage area . 
Figure 1 shows the same file of three 
entries stored in both a random and a 
sequential manner. 

The major problem with sequential 
files is speed. To obtain the one hun­
dredth item from a sequential file, it is 
necessary to first read the preceding 
ninety-nine records . If the program 
makes a lot of unordered accesses to a 
sequential file, the response will be 
slow since the preceding records have 
to be read for each entry that is ob­
tained. Events in the real world typi­
cally occur in an unordered manner. 
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This means that the slow· response 
time of a sequential file often 
precludes its use in real-time systems. 

On the other hand, the advantage 
of the random-access file is speed. If 
the key of a record is known, we 
know exactly where to look for it. 
The programs can obtain any record 
in a random-access file with just one 
input/output (l!O) operation. 

ISAM represents a com­
promise between the 
random- and sequential­
access methods . 

The problem with the random­
access method for files is related to 
the size and composition of the 
record's key. Since there is a one-to­
one correspondence between a key 
and a physical loc;1tion, the storage 
medium must have a space available 
for every possible key value. If the 
key is a four-digit integer, that im­
plies 9999 slots. However, if the key 
is a Social Security number, storage 
for 999,999,999 records would have 
to be allocated. (There are various 
randomizing or hashing techniques 
available to deal with this problem. 
See "Making Hash With Tables" by 
Terry Dollhoff, January 1977 BYTE, 
page 18, reprinted in the book Pro­
gram Design from BYTE Books. )  

ISAM represents a compromise 
between the random- and sequential­
access methods. ISAM access is faster 
than sequential access but not as fast 
as random access . An ISAM file takes 
less storage than a random file but 
more storage than a sequential file. 

Records in an ISAM file are stored 
adjacent to each other as they are in a 
sequential file, but the storage loca­
tion of the individual record is not 
tied directly to the key of the record. 
(See figure 2 . )  Instead, data records 
(called prime records) are grouped 
together and stored as a physical 
record. The size of the physical 
record is the largest number of 
logical, prime records that will fit into 
a fundamental unit of mass storage 
(in a disk, this unit is called a sector) . 
Along with each physical record, an 
index record is built that contains a 
pointer (address) to the physical 
record and the highest key value of 
any record within that physical 
record. In other words, the ISAM in­
dex file provides a means of 
translating from the key of a record 
to that record's physical location. (In 
most cases, use of the ISAM index file 
is made solely by the operating 
system so that the use is transparent 
to (unnoticed by) the program that is 
accessing the record "randomly.")  

To clarify the previous general 
discussion, observe the following ex­
ample. Suppose you are asked to 
maintain the membership data for a 
local computer club. Each member is 
ass igned a unique three-digit  
membership number that can be used 
as a key for your file. After studying 
the data to be kept on each member, 
you determine that four records will 
fill a sector on the storage device . 
Records are updated regularly as the 
members pay their dues, added fairly 
often as the club grows, and deleted 
infrequently. There are currently 
seventy-two members, with member­
ship numbers from 001 to 072. 

In order to compare the three ac­
cess methods, look at the storage 

. space and l/0 processing necessary 



Combine the POWER of PASCAL 
with the MUSCLE of your MICRO ! Get the tool to do your job right: 

, . 

PASCAUMT ® 3.0 
Executes under 
CP/M® in as little as 
32K bytes. 

Compiles directly to 
Romable 8080 
object code at up to 
2000 lines per 
minute. 

Contains built-in mini 
assembler for in-line 
machine code. 

Supports CP/M® files 
including CP/M® 2 . 0  
random access files . 

Includes program 
chaining facilities. 

r' 
( 

{HANDLE AID CONVERSION EVERY SECOND FOR 3 HOURS} 

PROGRAM SAMPLER: 

[ " DEMONSTRATES THE POWER OF PASCAUMT" ]  

CONST 

RTC_VECTOR=6; {FOR RTC_ISR} 

TYPE 

TIME__OF_OAY = RECORD 

VAR 

HOURS 0 . .  24; 

MINUTES 0 . .  60; 

SECONDS 0 . .  60 

END; 

NOW: TIME__OF_OAY; 

SAMPLE: INTEGER; 

PROCEDURE INCREMENT_ TIME__OF_OAY; 

BEGIN 

. .  [ " INCREMENTS NOW BY ONE SECOND"]  

END; 

PROCEDURE GET SAMPLE; {TALK TO AID CONVERTER} 

BEGIN 

SAMPLE: = INPUT [$3B]; {GET 110 PORT DATA} 
OUTPUT [$FA] = SHR [SAMPLE, 3]; {USE SHIFT RIGHT} 

WHILE TSTBIT [INPUT [$6C]. 2] <> TRUE DO; {WAIT} 

INLINE ["LOA I $FOGO I "STA I $309BJ; {DJB CODE} 
END; 

PROCEDURE INTERRUPT [RTC_VECTOR] RTC_ISR; 

BEGIN {INTERRUPT SERVICE ROUTINE} 

GET SAMPLE [' EVERY SECOND ' ]  

INCREMENT_ TIME__OF _OAY 

END; 

BEGIN 

NOW. SECONDS: =  0; NOW. MINUTES: = D; NOW. HOURS: =0; 

INLINE ["MVI A, I $3E I "SIM {BOB5}]; {START CLOCK} 
GET SAMPLE; {TAKE FIRST SAMPLE} 

WHILE NOW. HOURS <> 3 00; {SAMPLE FOR 3 HOURS} 

END. {AT END RETURN TO OPERATING SYSTEM} 

Features a 
SYMBOLIC debugger 
which allows variable 
display and 
breakpoints. 

Supports 1/0 port 
access and interrupt 
procedures. 

Contains bit and byte 
manipulation facilities . 

Minimum overhead of 
1 . 25K bytes. 

Includes business and 
scientific arithmetic. 

Price: $250 : Business & Scientific Compilers, Runtime Source, Debugger, User's Manual 
$ 30 : Manual Only, refundable with purchase of total package 

/MT micro SYSTEMS\ • 
1 562 Kings Cross Drive 

Cardiff, CA 92007 [71 4] 753-4856 
We ship on 8" single density floppies 

® PASCAUMT tradename of MT MICROSYSTEMS, CP/M trademark of Digital Research 
OTHER DISK FORMATS: LIFEBOAT [21 2) 580-0082, FMG (81 7) 294-251 0 
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Circle 70 on inquiry card. 

SO U N D E FFECTS 
G U N S H OTS! PHASERS!  
M US I C !  " O UTER S PACE 

N O IS ES" A N D M U C H  M O R E  . . .  

with 

and 0 

noi)clilA<c=t u: © 
A P P L!E I I  B U S TM"  

B O A R D S  U S E  T tt E  
G l  AY 3-8910 T O  P R O D U C E  
SO U N D  E FFECTS U N D E R  

SO FTWA R E  C O NT R O L  

• O n  board audio amp ' 
• Breadboard area with + s, gnd 
• Tone generatqrs, noise , 

source 
• . Envelope generator, 1/d ports 

FULL MAN UAL INCLUDES: 
I 

Construction notes, software 
examples,  fu l l  notes on AY 
3-8910 sch ematic,  parts l ist,  etc . 
P .C.  board sold e rmasked , gold 
contacts, parts s i l kscreen 

N EW FEAT U R ES ! ! ! !  
.n o i semaker  (S-100 Bus) 

N ow,  TWO o n  board audio  amps 
for  stereo, and o n  board wait 
state logic for 4M Hz syste ms 

ATTENTION APPLE I I™· USERS! 
Ass e m b l ed & tested noi semaker I I  

now avai l ab l e  a t  $79.95 ! 
p l u s  $ 1 .50 s h i p pi n g  & h a n d l i n g  

no isemaker P .C.  board & man ual 
$34.95 + 50¢ s h i pp i n g 

no isemaker I I  P.C.  board & manual  
$34 .95 + 50¢ s h i p p i ng 

P l ease spec ify which version 
when orderi n g .  

-

I l l i n o i s  residents add sales tax, 
·" Apple is trademark of Apple Computer, nc. 

Write fo r deta i l s  on the n ew ADS 
s o u n d  effects i nterp reter, 

the "Sound Writer" 

Ackerm a n  Digital Systems, Inc.  
·1 10 N .  York R� . •  S u ite 208 

E l m h u rst, I l l .  60126_.. (312) 530-8992 
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for the following functions : 

• Store the membership file. 
• Update record 57. 
• Add new member number 108. 

. • Delete record 12. 
• Print a membership list for the 

entire club. 

If the access method is sequential, 
the file will occupy eighteen sectors of 
storage (4 X 18 = 72). To read and 
then update record 57, the fifteenth 
sector must be obtained. When using 
a sequential-access method, the 
preceding fourteen sectors must be 
read, giving a total of fifteen read 
operations and one write operation. 

Sequential File 
Address Record 

Key 

001 003 
002 005 
003 007 
004 

(

empty

) 

005 

(

empty

) 

006 

(

empty

) 

007 

(

empty

) 

Record 
Data 

DDDDDDDD 
DDDDDDDD 
DDDDDDDD 

Adding a record past the current end 
of file entails first reading the entire 
data set (eighteen reads) and then ex­
ecuting a write. Deleting record 12 
implies rewriting every record from 
record 13 to the end of the file. Since 
the point of deletion has to be tead 
first, every sector is read, and sectors 
13 thru 18 are written. Finally, print­
ing a membership list simply involves 
eighteen read operations. (This data 
is summarized in table 1 . )  

Suppose you choose t o  access the 
membership file using a random­
access file. Since the I/0 package 
reads sectors from the disk, it will 
make a one-to-one correspondence 
between the sector of a record and a 

Random File 
Address Record 

Key 

001 

(

empty

) 

002 

(

empty

) 

003 003 
004 

(

empty

) 

005 005 
006 

(

empty

) 

007 007 

Record 
Data 

DDDDDDDD 

DDDDDDDD 

DDDDDDDD 

Figure 1: Data organization in sequential-access and random-access files. In a sequential 
file, data records are stored physically adjacent to each other; this saves storage space, 
but the entire file must be rewritten if a new record is inserted. In a random file, data 
records are stored with respect to the record's key. This requires a larger initial invest­
ment in storage space but allows new records to be inserted without rewriting the entire 
file. 

I N DEX 
F I LE 

PRI ME 
F I LE 

H I G H  SECTOR KEY 

004 01 

RECORD 1 
KEY I 001 DATA 

R ECORD 1 
KEY I 005 DATA 

RECORD 1 
KEY I 06.9 DATA 

INDEX SECTOR 1 I 
H I G H  SECTOR KEY ( H I G H  

KEY 

008 0 2  � 068 

SECTOR 0 1  

I RECORD 2 I KEY I 002 DATA 

I RECORD 2 I KEY I 006 DATA 

I 

. 
• 
• 

RECORD 2 I KEY I 070 DATA 

I RECORD 3 I KEY I 003 DATA 

SECTOR 02 
I RECORD 3 I KEY I 007 DATA 

SECTOR 18 I RECORD 3 I KEY I 071 DATA 

SECTOR H I G H  SECTOR KEY 

0 1 7  0 7 2  018 

1 RECORD 4 l KEY I 004 DATA 

I RECORD 4 I KEY I 008 DATA 

I RECORD 4 TKEY I 072 DATA 

Figure 2: Structure of an ISAM file. The ISAM file presented is actually two files. The 
prime file contains a series of contiguous physical records, each of which contains a 
number of logical records. (Here, one physical record equals one disk sector.) All the 
logical records contained within one physical record are in ascending-key sequence for 
the file. The second file, the index file, provides an index of physical records in 
ascending-key sequence. Together, these two files allow the ISAM file to be in 
ascending-key sequence without the use of the random-access method. 
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The MAGI( WAND is the niost powerful, 
most flexible, most reliable, most usable wo rd p rocess i n g  
softwa re ava i lable f o r  � C P/M�based com pute r. 

That's not bragg i n g .  T h at's j ust te l l i n g  it  
l ike i t  is .  

The M A G I C  WA N D  is  t h e  best  word 
process i n g  software ever w ritten for a 
m icroco m p uter.  It can do m ore work i n  
less time w i t h  h i g her q u a l ity t h a n  any 
other p ro d uct you can buy.  

The MAG I C  W A N D  is  a rock s o l i d  p iece 
of software. The c o m m a n d  structure is 
s i m p l e  a n d  log ica l  and c o m pl ete. We h a ve 
not tossed in featu res without  t h o u g ht to 
the overal l  desi g n  of the package.  N o r  
have we i n c l uded a n y  featu r e  t h a t  i s  not  
thoro u g h l y  i m plemented . The p rog rams 
are c rash-p roof and c o m pletely rel i a b l e .  

A n d  the system i s  s u pported by what w e  
are t o l d  i s  the b e s t  user's m a n u a l  e v e r  pro­
d uced for  m ic rocomp uter software. I t  
contains a step-by-step i nstructi o n a l  pro­
g ram des i g n ed for the n ov ice.  The tra i n ee 
uses s a m p l e  f i les from t h e  system d i s k  a n d  
com pares h i s  w o r k  to s i m u l ated screens 
and pr i ntouts in the manual .  

S u p po rt d oes n 't stop when you buy the 
package. As a registered user ,  y o u  receive 
our b i - m o n t h l y  n e wsletter w h i c h  a n swers 
q uesti ons,  rep o rts u p g rades and teaches 
new a p p l i cat ions of the M A G I C  WA N D .  

It's t h r o u g h  a l o t  of h a r d  w o r k  t hat we 
are able to offer you a p ro d uct that is . 
"a lmost perfect ,"  but  we aren't  about  to 
stop work i ng u nt i l  we can say t hat the 
MAGIC WA N D  is  perfect. 

Full screen text editing 

The M A G I C  WAND has p robably the most 
responsive and easy-to-use editor ava i l ­
a b l e  f o r  e i ther  a serial  or  D M A  term i n a l .  I t  
uses o n l y  s i n g l e  stroke control  keys to 
g i ve c o m m a n d  and takes advantage of the 
special  fu nct ion keys on your  term i n a l  
w h en ever possib le .  I n  a d d i t i o n ,  you c a n  
set u p  l i brary f i les with coded sect ions that 
y o u  can merge by sect ion name. 

Full  text formatting commands 

The M A G I C  WAN D  a l l ows you to set the 
left ,  r i g h t ,  top and botto m marg ins ,  page 
l e n g t h ,  i n d e n tati o n ,  paragraph i ndenta­
t i o n ,  ( i n c u d i n g  "hang i n g "  paragraphs) , 
text l eft f l us h ,  ri g h t  f l u s h ,  j ust if ied (two 
ways ) ,  l i teral or  centered,  vari ab le  l i n e  a n d  
p i t c h  sett i n gs ,  variable s p a c i n g  ( i n c l u d i n g  
h a l f  l i nes ) ,  b o l d  face, underl i n i ng (so l i d  or  
b roken ) ,  c o n d i t i o n a l  hyphenat i o n ,  s u b­
a n d  s u pe rscript i n g .  You may change any 
of these commands at r u n -t ime without 
reformatting the file. 

Merging with external data fi les 

You m ay access any external  d ata f i le ,  
with e i ther  f i xed length o r  sequent ia l  
records .  The MAGIC WA N D  con verts the 
record into variab les that you def ine and 
can use l i ke any other var iable .  Of  co u rse, 
you may use the d ata for a utomatic form 
l ette r generat i o n .  But you can a lso use i t  
for  report generati o n .  

Variables 

Yo u may def i n e  up to 1 28 var iables with 
names of u p  to seven c h aracters. The c u r­
rent v a l u e  of a var iab le  may be u p  to 55 
c haracters , a n d  you may p r i n t  i t  at any 
point  in  t h e  text  wi thout  affect i n g  t h e  c u r­
rent format.  A l t h o u g h  the M A G I C  WAN D  
stores t h e  var iables as stri n g s ,  y o u  may 
also treat them as i nteger n u m bers o r  for­
mat them w i t h  c o m m as and a decimal  
p o i nt .  Yo u may i n crement o r  d ecrement 
n u meric var iab les o r  use them i n  format­
t i n g  c o m m a n d s .  

Conditional commands 

Yo u may g i ve a n y  pr i nt c o m m a n d  based 
on a r u n -t i m e  test of a pre-def ined c o n d i­
t i o n .  The c o n d i t i o n a l  test uses a straig ht­
forward IF state ment ,  w h i c h  al lows you to 
test any l o g i ca l  c o n d i t i o n  of a var iable .  
You may skip over u n n eeded port ions of 
the f i l e ,  sel ect s pecif ic  records to pr int .  
store m o re t h a n  o n e  d o c u ment i n  a s i n g l e  
f i l e ,  etc.  

True proportional printing 

The M A G I C  WA N D  s u p po rts p roport ional  
pr int  e lements  on N EC,  D i a b l o  a n d  Qume 
pr i nters.  Other formatti ng c o m mands,  
i n c l u d i n g  j us t i fied co lumns,  boldface, 
u n d e r l i n e ,  etc . ,  a re f u l l y  f u nct ional  w h i le 
u s i n g  proport i o n a l  l o g i c .  

Ava i l a b l e  o n  8 "  soft-sectored a n d  5 1 /4" Northstar o r  Mi cropol i s ( h a rd or soft sectored) d i s kettes.  as w e l l  as 

O N Y X  hard d i s k .  Te r m i n a l s  s u pported i n c l u de- A D D S .  Beehive.  Crorriemco. Dynabyte.  Hazel t i ne . H e a t h .  l m sai .  

l n tertec. Lear S i e g l e r .  M i croterm Act V. P e r k i n  E l m e r .  Sol V D M 1 . Soroc.  T E C .  TEl .  Te levideo.  T R S BO Mod I I .  

Vector G ra p h i cs .  p l u s  a var iety o f  video boards.  

Also ava i l able in OASIS 

sma.\\ bus\\\e.ss 0.\)\)\\c.a.\\o\\s, \\\c.. 
3220 L o u i s i a n a  • Su ite 205 • H o u sto n ,  Texas 77006 • 71 3-528-51 58 
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person's membe�ship number. This 
means that t�e random-access 
method will startfby costing 999 sec- · 
tors of storage, ne sector for each 
possible members ip number. Multi­
ple records per sec�or are not possible 
with this addressi g scheme, so 75 % 
of each sector is nused (one sector 
could hold four re 1ords) .  

Once this price 1\as been paid, the 
rest seems fairly , simple . Reading 
record 57 costs the user one I/0 
operation, as does writing to update 
the record. The addition of recor9 , 

108 takes just one 1write operation 
since the disk space i;g already there. 

A deletion, thoughi, raises some in­
teresting questions for a random­
access file. The sector

'
,cannot be elim­

inated from the disk), so it must be 
written over with a sf�ndard pattern 
to indicate that the slot is empty. Th�s 
implies that the I/0 package (or pro­
gram) must recognize the pattern that 
indicates an empty re�ord. Because 
all records are empty before the file is 
created, a formatting program must 
be run to create 999 empty records 
before the first real record can be add­
ed to

· 
the random file. 

The use of random access also sets 
a physical limit to the size of the file 
- that is, to a maximum of 999 en­
tries. Will the club ever grow beyond 
999 members? If it does not, this ap­
proach is fine. But if there ' is a 
possibility of having more than 999 · 
members in the club, the key size 
must be changed and the allocation 
for the random-access file must be in-­
creased to 9999 sectors. 

Producing a membership list from 
this random file means that every sec­
tor in the data set must be read unless 
you know the highest key currently 
assigned. Even if you know that the 
highest key is 108, you will have to 
execute a minimum of 108 read op­
erations . Again, these figures are 
given in table 1 .  

I f  !SAM is  chosen as  the access 
method, the records can be stored 
four to a sector (the content of a sec­
tor is sometimes called a block) . 
However, you must build an index 
file to tie the record's key to its 
physical location. (A good I/0 
package will create the index file 
automatically. )  Records in the index 
file will consist of the highest key 
from the records in a given sector and 
the physical address (or sector 
number) of that sector. There are 
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only eighteen index records, since 
only eighteen sectors are needed to 
save seventy-two records. These eigh­
teen sectors are called prime blocks. 
The index records are small enough to 
fit in one sector of the storage device . 

Getting back to the evaluation 
questions in table 1, an update of 
record 57 involves reading the index 
(which can be done with one read 
operation) ,  searc;hing the index 
records until there is a high or equal 
cdtnpare, then reading the prime sec­
tor that corresponds to the sector 
number from the index . The sector 
from the prime file is then rewritten, 
but it is not necessary to update the 
index sector (which stays the same) .  
Adding record 108 involves reading 
the index sector and updating it as 
well as writing a new prime sector. 
Record 12 is deleted by locating the 
logical record, writing over it with a 
predetermined pattern, and updating 
the corresponding index record so 
that it contains a high key value of 

Characteristic 

Number of sectors used for storage 
Number of 1/0 operations to update 

record 57 
1 Number of 1/0 operations to add record 

1 08 ��
1
n;ber of 1/0 operations to delete record 

Nlmber of 1/0 operations to Rrint member-
ships lists : 

S · ftware must be able to recogn ize a 
del�ted record? • 

Must run disk formatting prog�am? 
Maximum file size 

11. Printing a membership list calls 
for accessing the index and rea'cling 
each of the eighteen prime sectors . A 
summary of these results for an ISAM 
file are given in table 1 .  

Most readers will notice that a situ­
ation where a new record is added 
between two existing records has not 
yet been discus,sed. This was done 
deliberately so that !SAM's basic 
features could be reviewed. Now we 
must look at overflow. 

Overflow processing is unique to 
ISAM files and can cause a tremen­
dous increase in the number of I/0 
operations necessary to access ISAM 
records. Since fast response time is 
one ' of the attractive features of 
ISAM, overflow will be discussed in 
some detail. (Please note that there 
are several ways to implement ISAM, 
all of which involve overflow pro­
cessing of some kind. Although the 
guidelines that will be developed are 
based on a detailed consideration of 
one implementation, the general prin-

Sequential 
Access 
Method 

1 8  

1 6  

1 9  

34 

1 8  

no 
no 

device 
limit 

Random 
Access 
Method 

999 

2 

1 08 

yes 
yes 
999 

ISAM ( Indexed­
Sequential 

Access 
Method) 

1 9  

3 

3 

4 

1 9  

yes 
no 

device 
limit 

Table 1: Comparison of disk�access methods. Using the example of a file containing 
seventy-two records, the characteristics listed here point up the relative strengths 
and weaknesses of each methpd. 

Action \ 
Read Index file 
Read Overflow Block 0 1 9  . 
Read Overflow Block 0 1 7  '\ Read Overflow Block 009 
Read Overflow Block 001 

(Key 266 in overflow block 1 is � igh) 
Write 252 as Overflow Block 020 . 
Read Overflow Block 009 again ; 

(Change Block 9 Link Field to 02?) 
Write Updated Overflow Block 009 \ 

1/0 Count 

1 
2 
3 
4 
5 

6 
7 

8 

Table 2: Proce��ing a record that ' i� in the overflow file of an 15:4-M file-l Given the 
problem of wntmg a new record ti;zth a key of 252 to an !SAM fzle as re�esented in 
figure 6, this table lists the sequence of events necessary to add the new record, 
which will go into the overflow file between the records with keys 250 and 266. 

Circle 72 on i nqu iry card. ---+ 



a new 
star 

Is IJorn ! 

a better computer system 
any way you look at it. 

The facts speak for themselves. T h e  QUAY 500 SERIES COMPARE FOR YOURSELF: 
offers more for the money than North Star Horizon 
computers. 

MORE TECHNICAL FEATU RES. A single board computer in­
stead of a backplane with multiple boards, means fewer parts, 
fewer interconnections and fewer problems o additional d isk 
capacity for more program storage o DMA control led disk 
transfers for i ncreased system performance o on-board expan­
sion capabilities for additional parallel and serial ports, and 
EPROM o AC convenience outlets o a more compact design.  
IMMEDIATE DELIVERY. The 500 SERIES is available off the 
shelf for virtually immediate del ivery. No waiting for far off de­
l ivery 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 

H or 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 
computer f ie ld .  The 500 
S E R IES by Quay. It out-

Advanced single board modular design. sh ineS al l  Of the COmpeti-
t ion. 

SPECIFICATION 

Architecture 

CPU 

Dynamic RAM (std/max) 

Disk drive type 

No. of drives (std/max) 

Capacity per drive (on-l ine) 

Direct Memory Access (DMA) 

CP/M® disk operating system 

Unit Price 

SPECIFICATIONS 

Disk drive type 

Capacity per drive (on-line) 

Unit Price 

QUAY 500 

Single 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 superiority-availability-a $2,500 price! 
CP/M "· is a registered trademark of D i g i t a l  Research 

QUI & ... QQI3:EQ�I!Q� 'I&� Factory: Route 34, Wall Township, New Jersey 0771 9 

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES WELCOME 



ciples will apply to all !SAM im­
plementations . )  

One of the advantages of !SAM is 
that records whose keys differ greatly 
may occupy physically adjacent loca­
tions in the storage medium. For ex­
ample, it is perfectly proper to have 
the !SAM prime block illustrated in 
figure 3. The index entry for this sec­
tor would carry 266 as the highest key 
entry. 

Suppose that record 200 is to be 
added. If this record is written in its 
normal place, something must be 
done with record 266, as there can be 
only four records in a block. If 266 is 
relocated to the next block, the 
highest record in that block will be 
bumped, and so on. Bumping records 
in this manner would increase the ac­
cess time significantly by necessitat­
ing the rewriting of the entire prime 
file from the point of addition on (as 
in a sequential file) .  Because access 
speed is one of the reasons for con­
sidering !SAM, this approach is 
usually avoided by writing bumped 
records into an overflow file. In addi­
tion, the format of the !SAM index 
record is modified to indicate the 
presence and address of any overflow 
entries . Figure 4 presents the disk file 
example with the extensions neces­
sary to add record 200 to an overflow 
file . 

The pointer in the overflow field of 
the index is the address of the sector 
in the overflow file that contains the 
next record with a key that is higher 
than the prime block high key. In 
figure 4, the next record higher than 
250 is found in overflow sector 1; ap­
parently record 266 was the first 
overflow to occur for the prime file. 

Each record in the overflow file 
consists of the key of the record, its 
data, and a link field. The link field 
contains a pointer to the next higher 
record in overflow associated with 
this particular disk sector. If more 
records are added to the original sec­
tor, the link fields in the overflow file 
form a chain of records displaced 
from the prime file. Suppose records 
with keys of 210 and 218 are added to 
the !SAM file on different days. 
Figure 5 shows how the blocks in the 
three files would appear. 

The overflow pointer in the index 
record has �hanged to a value of 017, 
while the overflow key remains at 
266 . This shows three things: that 
there is an overflow chain for this set 
of prime records; that the highest key 
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( INDEX SECTOR 1 J ) H I G H  SECTOR ) KEY INDEX 
F ILE � 2 6 6  3 7  \ 

SECTOR 37 
PR IME 
F I L E 

RECORD A 
KEY I DDDDDDDD 1 9 8  

I RECORD B I KEY I DDDDDDDD 2 2 2  

I RECORD C T RECORD D I KEY I DDDDDDDD 2 5 0  I KEY T DDDDDDDD 2 6 6  

Figure 3: A valid physical record in an ISAM file. Since an ISAM file does not require 
saving disk space for every possible key, records with nonadjacent keys can be adjacent 
in the file. If, for example, the record with key 252 were to be added to this file, this 
physical record would be rewritten with record 252 in the place of record 266. Record 
266 would then be written in the overflow area for this physical record. 

in the chain is 266; and that the chain 
starts with overflow block 017. In this 
example, the overflow chain has three 
entries. 

If a record is added whose key is 
greater than the highest key currently 
in the prime area, then that record is 
written at the end of the overflow file . 
The index and overflow link values 
are altered to put the new record in its 
proper place. For example, if record 
220 is added, the prime block remains 
unchanged while the overflow and in­
dex blocks are modified as shown in 
figure 6. 

The overflow records have three 
distinct characteristics . First, they are 
not in key sequence . Second, the 
records are not blocked. Third, the 
overflow records do not have the 
same format as the non-overflow 

records (link fields are present) . 
Although there is only one overflow 
chain for each prime block, the chain 
may have multiple entries. 

In order to access an !SAM record, 
the program may have to "walk" 
along an overflow chain until it finds 
the desired record. Any such 
overflow processing adds tremen­
dously to the number of l/0 opera­
tions executed during a retrieval . If 
the files looked like those in figure 6, 
it would take just two l/0 operations 
to read record 198 (one read of the in­
dex file and a read of the prime file) . 
However, retrieving record 266 takes 
five read operations, four of which 
are overflow reads. The processing 
necessary to add record 252 near the 
end of the overflow chain is listed in 
table 2 .  

( I N DEX SECTOR 1 ) 

P R I M E  
F I LE 

OVER FLOW 
FILE 

\ DISK OVERFLOW \ 
I N DEX � H I G H  SECTOR H I G H  SECTOR ) KEY KEY 
F I LE > 

2 5 0  0 3 7  2 6 6  001 ) ! � 
SECTOR 37 

RECORD A I NEW RECORD I RECORD B 
KEY .I DATA I KEY DATA I KEY I DATA 
198 I DDDDDDDD I 2 o o  NNNNNNNN I 2 2 2  I DDDDDDDD 

-
OVERFLOW SECTOR 1 
RECORD D I 

KEY I DATA I L I NK 
2 6 6  I DDDDDDDD 1 o o o  

I RECORD C I KEY T DATA I· 2 5 0  I DDDDDDDD 

-

Figure 4: Index entry for a given physical record in an ISAM file. A long with the pointer 
to the physical record (here, a disk sector), a pointer must be established to the first 
record in the overflow area that belongs to the current physical record. When record 
200 is added to the file here, it bumps record 266 out of the same physical record. 
Record 266 is placed in the overflow file with a pointer to it from the index entry. · 



IDS Announces 
S-100 Energr Management Module 

!he 1 00-EMM Ene�gy M<;magement Mo�ule provide.s temperature measurement at four separate locations 
1n�oors or out; morutors e1.ght (8) doors, w1�dows, or f1re sensors; controls six external devices via relay or op­
tolslator; and provides an 1ntrus1on alarm w1th battery backup (alarm operates even during primary power out­
ages). Put the 1 oq-EM� to use in your home or busi�ess and claim a 30% tax credit for the cost of your S-1 00 
computer system 1nclud1ng the 1 00-EMM. (Purchasmg the 1 00-EMM can actually save you several times its 
cost in tax credits. Full instructions for filing are included in the 1 00-EMM manual.) 

Options for 1 00-EMM: 

BUY T H IS S-1 00 BOA R D  
AN D G ET U P  T O  A 30% 
TAX C R EDIT BASE D  ON 
TH E COST OF YO U R  
CO M P UT E R  SYST E M ! 

1 00-EMM Energy Management Module 
Assembled and Tested $395.00 
Kit $345.00 

CP-52 Cable Panel - Terminates two 26-conductor flat cables in 26 screwlugs. Use it for convenient interconnection of the 1 00-EMM 
to the "outside world". $45.00 

CABL-26-STD 26-Conductor Flat Ribbon Cable - Four feet in length with connectors for 1 00-EMM and CP-52 above. $35.00 Other 
lengths available on special order. Add $1 .00 per foot. 

OTHER PRODUCTS FROM IDS. The most complete source of S-1 00 compatible modules for process con­
trol , data acquisition, energy management, and data communications. 

88-MODEM S-1 00 ORIGINATE/ANSWER MODEM WITH AUTO­
DIALER. Software selectable baudrate provides any baudrate from 66-
600 baud. Provides 1 .5 stop bits when operated in 5-bit code mode. 
Auto-answer programs available for CROMEMCO COOS, CP/M, North 
Star Horizon and MDS, and Alpha Micro. 
Assembled and Tested $395.00 Kit $245.00 

88-UFC UNIVERSAL FREQUENCY COUNTER 
Four software selected inputs. Measure frequency from 0-650 
MHz and period from .IuS to 1 Second. Extensive software in­
cluded. 

Assembled and Tested $299.00 Kit $1 99.00 Temperature­
Compensated Crystal Oscillator option $1 45.00 

88-SAI SYNCHRONOUS/ASYNCHRONOUS INTERFACE 

The most versatile serial interface on the market. Computer ac· 
cess/control of all data and handshake lines and provision for 
masked interrupts, inversion of any input or output signal, and 
onboard baud rate generation for 1 1 0, 1 34.5, 1 50, 300, 600, 
1 200, 2400, 4800, 9600, and many other baud rates. Many 
more features. 

88-SPM TIME OF DAY CLOCK with battery backup. Set the 
clock with three out instructions: no delays! Programs included 
in North Star BASIC, CBASIC, and 8080 assembly language. 

Assembled and Tested with crystal option $1 99.00 Kit less 
crystal option $99.00 Crystal Option Kit $25.00 

88-RCB RELAY CONTROL BOARD 
1 6  Relays on one board. Control appliances, production equip· 
ment, or even musical instruments (See BYTE Magazine Sept 
1 977 page 1 2) 

Assembled and Tested $299.00 Kit $1 99.00 

Assembled and Tested $299.00 Kit $1 99.00 
Mailing Address: Shipping Address: 

INTERNATIONAL 
DATA SYSTEMS, INC. 

Circle 73 on inqu iry card. 

Post Office Box 1 7269 
Dulles International Airport 
Washington, DC 20041 

Telephone (703)661 -8442 

400 West Service Road, Suite 1 30 
D ulles International Airport 
Washington, DC 20041 USA 

TELEX 901 1 1 2  IDS CTL Y 
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This brief description of the I/0 
operations associated with processing 
overflow chains indicates why ISAM 
overflow processing must be avoided 
at all costs. There is no more certain 
way of slowing down a program than 
to force it to process long overflow 
chains. 

Each record in the 
overflow file consists of 
the key of the record, its 
data, and a link field. 

Since it is fairly common to add 
new records to an existing file, some 
overflow is bound to occur. How can 
this overflow be removed? Many 
ISAM I/0 packages provide a utility 
program that will reorganize an 
ISAM file - that is, rewrite the entire 
file so that all records are written into 
the prime disk file. After reorganiza­
tion, the overflow file is empty and 
all delay associated with overflow 
records is eliminated. If such a utility 
is not available, a program to do the 
reorganization may have to be 
created. , 

The obvious next question is, 
"When should an ISAM file be 
reorganized?" Unfortunately, there is 
no precise answer. One guideline 
used in the past by this author is as 
follows: an ISAM file should be 
reorganized whenever the file 
response time increases by more than 
30 o/o ,  or whenever more than 20 o/o of 
the records in the file are stored in 
overflow. 

The first part of this guideline im­
plies that there must be some way of 
measuring response time, even if it is 
subjective. There also must be some­
one assigned to a monitoring func­
tion. The second part suggests that 
there should be another utility pro­
gram that will give certain informa­
tion about an ISAM file. It must at 
least show the ratio of prime to 
overflow storage, and it might also 
tell the number of blocks that have 
overflow chains and the number of 
entries in each chain. 

N ow some criteria may be 
established for judging whether 
ISAM is appropriate for a given ap­
plication. First, you must be certain 
that reorganization and diagnostic 
utilities are available (or that the user 
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is willing to create them). It is difficult 
to see how ISAM files can be con­
sidered without such utilities unless 
very few records will ever be added to 
the file. 

Next, see if the other two access 
methods can be eliminated. Is the se­
quential access method really too 
slow? What kind of response is re­
quired (not just desired) for this ap­
plication? If rapid response (less than 
1 second) to the user is a requirement, 
then sequential files are probably 
eliminated. Of course, this judgement 
has to be made on an application by 
application basis: if an inventory 
system is being designed, it is 
reasonable to require a reasonably 
prompt response to an inventory 
question. On the other hand, the need 
for immediately answered inquiries to 
a membership file for the computer 
club is less obvious. 

To evaluate the random-access 
method, the keys to the file should be 
examined. Can a unique key be 
assigned that will translate to a 
physical address? If this key is 
alphanumeric and of any length, the 
number of possible key values may 
easily exceed the storage capacity. 

Even if the key is numeric, the range 
may be larger than the storage. In 
either case, the pure random-access 
approach is usually impractical . 

If both sequential and random files 
are impractical, consider ISAM files . 
First, establish the approximate size 
and growth rate for the file. Once the 
system is fully operational, how 
many records are expected to be 
stored in this file? How often are rec­
ords added to the file? Are they added 
uniformly with respect to time, or is 
there a particular period when there 
will be rapid growth for this file? For 
example, you expect a marked dif­
ference in the growth pattern for an 
inventory file for an auto parts store 
as opposed to an inventory file for a 
toy store, especially during the 
Christmas season. Rapid, irregular 
growth of an ISAM file indicates ra­
pid growth of the overflow file; if 
computer time is limited, there may 
be potential problems with schedul­
ing the file's reorganizations. 

In connection with reorganizing the 
file, two questions must be asked. 
How long will it take to reorganize 
the full file? Can the user permit this 
file to be unavailable to him for the 

� INDEX SECTOR 1 \ 

PR IME 
F I LE 

OVERFLOW 
F I L E 

r DISK OVERFLOW ) 
I NDEX ) HIGH SECTOR H I G H  SECTOR KEY KEY 
F I LE � 

2 1 8  037 266 017 1 ! 
SECTOR 37 

R ECORD A I NEW R ECORD 1 NEW RECORD I NEW RECORD 
KEY I DATA I KEY I DATA I KEY I DATA I KEY I DATA 
1 9 8  I DDDDDDDD I 2 0 0  I NNNNNNNN I 2 1 0  I NNNNNNNN I 2 18 I NNNNNNNN 

OVERFLOW SECTOR 1 OVER FLOW SECTOR 9 
RECORD D T R ECORD C I 

KEY I DATA I L INK ( EN D  OF KEY! DATA _I L INK 
2 6 6  I DDDDDDDD I 000 ..... OVERFLOW FOR 2 5 0  I DDDDDDDD I 0 0 1  

SECTOR 3 7 )  L 
OVERFLOW SECTOR 17 
RECORD B I 

KEY I DATA I L INK 
2 2 2  1 DDDDDDDD I 009 

-c. 
Figure 5: Multiple-overflow records associated with a physical record. When more than 
one logical record originally from a given physical record is pushed into overflow, the 
records are threaded together in ascending-key sequence as presented: The overflow in­
dex points to the first overflow record. Each overflow record points to its successor, 
with a pointer of 000 indicating the end of the string of records. 



MPI 
MODEL 88T 

I MPACT 
MATRIX 

PRI NTER 

The first of a series of new, full-capability. low cost. high 
performance printers designed by MPI to meet the 
requirements of the general use computer market - hobbyist 
or professional. 

SPECI FICATIO N S  
• Impact Bidirectional 
• 7 x 7  Dot Matnx 
• 100 Characters Per Second 
• 80. 96 and 132 Column 
• 10 Lines Per Second 
• Tractor and Friction Feed 
• Normal Paper: Roll. Fan-fold or 

Cut Sheels 

• 115/230 VAC ± 10%. 50/60 Hz. 
• 96 ASCII Upper and Lower 
• RS232C. 20 mo. Current Loop 
• 110- 1200 BAUD 
• 2 Line Buffer: 

1 or 2 K Optional 
• Centronics Parallel 
• 41 x 27 x 16 em: 7 Kg. 

Sigma I ntern a t i o n a l, I nc. is master international distributor 
for M PI and seeks dealers/distributors worldwide. Please 
write us on your letterhead at the following address: 

SIGMA INTERNATIONAL, I N C. 
P.O.Box 1 1 1 8 SCOTTSDALE,  AZ 85252 U SA 
Tel. (602) 994·3435 Tlx. 1 65·745 S igma C a b l e :  SIGMAS 

• Simple Design 

• Simple Maintenance 

• Simple Interfacing to: 
- Apple 
- Pet 
- TRS-80 
- Exidy 
- OSI 
a nd many other 
personal computers 

LRC 
EATON 
MODEL 7000+ 
IMPACT PRI NTER 

The 7000+ was designed t o  provide the per­
sonal com puter user with an inexpensive, yet 
reliable printer. Take a look - you won't regret it! 

• Impact Unidirectional 
• 125 LPS: 50 CPS 
• 40 or 64 Column 
• 5 x 7 Dot Matrix 

SPECI FICATIO N S  
• Standard Paper Rolls 
• 100 Mill ion Character Prinlhead 

Life (minimum) 
• 6 LPI Line Spacing 

S u bsta ntial  D e a l e r  D iscounts a re Ava ilable.  

OEM inquiries are invited. Please contact: 
SIGMA INTE RNATION AL, I N C .  

P.O. B o x  1 1 1 8  SCOTTS DALE, AZ 85252 U SA 
Tel. (602) 994-3435 Tlx. 1 65·745 S i g m a  C a b l e :  SIGMAS 

Circle 74 on inquiry card. 

MICROCOMPUTERHANDLER 
WI R LADE N E I N! 

Handeln Sie als Wiederverkaufer mit Microcomputer­
systemen und Peripheriegeraten und sehen sich 
daher gezwungen. mit den immer noch uberhohten 
Preisen Jhrer jetzigen Lieferanten zu kalkulieren? Donn 
wahlen Sie doch den einfacheren Weg und beziehen 
direkt aus den USA! 

S i g m a  i s t  w e l t w e i t e r  l i e fe r a n t  f u h re n d e r  
amerikanischer Hersteller und offeriert Preise und 
Service. wie sie Ihnen keine andere Quelle bieten 
kann. 

Unter anderem verkaufen wir Gerate der Firmen: 
Base 2 Impact Data North Star 
Centronics Industrial Micro Ohio Scientific 
Century Data Integral Data PerSci 
Control Data Kanan Qume 
Exidy LRC Eaton Soroc 
Hazeltine Micro Peripherals T elevideo · 

Houston lnst. N.E.C. Texas Instruments 

Wir laden Sie daher ein. kostenlos unsere neueste · 
Preisliste anzufordern. und Sie werden feststellen. doss 
Sie wesentlich gunstiger kaufen konnen. Bitte 
schreiben Sie - auf Kopfbogen - an folgende 
Adresse: X �11� 

SIGMA INTERNATIONAL, INC. 
P.O.Box 1 1 1 8 SCOTTSDAL(AZ 85252 USA 
Tel. (602).994·3435 Tlx. 1 65·745 Sigma Cable: SIGMAS 

I MPACT DATA 
MODEL 801 

THE H E AVY DUTY WORKHORSE 
AT T H E  

AFFORDABLE PRICE. 

' 

• 7 x 7 Impact Dot Matrix 
• 132 CPS (max.) 
• 96 Character Upper fLower 

ASCII 
• 8.0 in. (20.3 em) Line Length 
• 80 or 96 Columns 
• 6 LPI Line Spacing 
• Tractor or Friction Feed 
• 127 Character Buffer - 2 K Optional 
• Feed at 50 LPM Printing - 560 LPM Slewing 
• Continuous Loop Ribbon with Re- inking Roller - 5 Million Character 

Life 
• Paper is Standard Fan-fold. Multi-copy Computer Forms up lo 

9-5/8" (24.45 em) 
• 8-bit Parallel (Centronics Compatible). RS232 or 20 mo. Curren! 

Loop Interfaces. 1 10/1200 BAUD. Switch Selectable 
• 115 VAC. 3A. 60 Hz. or 220 VAC. 1 .5A. 50 Hz 
0 12"H X 18"W X 1 4 " D  (30 X 45 X 35 em) 

H i g h  Q u a l i ty • H i g h  Tec h n o l ogy • Low Price 
Substantial Dealer j Distributor 

Discounts Available 

SIGMA INTERNATION AL, I N C. 
P.O. Box 1 1 1 8  SCOTTSDALE,  AZ 85252 USA 
Tel. (602) 994·3435 Tlx. 1 65·745 S i g m a  C a ble:  SIGMAS 
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P R I M E  
FILE 

OVER FLOW 
F I L E 

I I N DEX SECTOR 1 ) � D I S K  OVERFLOW 

\ HIGH SE CTOR HIGH SECTOR ) I N DEX ) KEY KEY 
FILE < < 2 1 8  037 2 6 6  019 

! ! 
SECTOR 37 

R E C O R D  A I NEW RECORD I NEW RECORD I NEW RECORD 
KEY I DATA I KEY DATA I KEY I DATA I KEY I DATA 
1 9 8  I DDDDDDDD I 200 N N N N N N N N  I 2 1 0  I N N N N N N N N  I 2 1 8  I N N N N N N N N  

OVE R FLOW SECTOR 1 OVERF LOW SECTOR 9 
RECOR D D I R E C O R D  C I 

KEY I DATA I LINK KEY I DATA I L I N K  
266 I DDDDDDDD 1 ooo 2 s o  I D D D D D D D D  I 0 0 1  

L 
OVER FLOW SECTOR 17 

R E CORD B I 
KEY I DATA I LINK 
222 I DDDDDDDD I 0 0 9  

'-------- L 
OVER F LOW SECTOR 1 9  
NEW R ECORD I 

KEY I DATA I L I N K  
2 2 0  I N N N N N N N N  I 017 

L_ 
Figure 6: Comparison of record-access times for overflow and non-overflow records. It 
takes two disk-read operations to access any record that is in the disk file: one to read 
the index entry, and one to read the physical record. Since an overflow record is read by 
chaining through the overflow records associated with a given index entry, retrieving an 
overflow record may take many disk-read operations. It will take five disk-read opera­
tions to read record 266: one to read the index entry, and four to read through records 
220, 222, and 250, before arriving at record 266. 

length of time necessary for the 
reorganization? In particular, if the 
answer to the second question is 
"no,

,; the file must be redesigned (and 
probably the application as well). 
Although this point may seen trivial 
at the very least, it indicates that large 
ISAM files may be inappropriate for 
businesses that are operated 24 hours 

· a day, 7 days a week. 
Now it is necessary to determine 

roughly how often the file must be re� 
organized . How long will it take the 
file to grow by 20 % 7 If the answer is . . 
90 days, you have 3 months to reor-
ganize the file. If the answer is only 9 
days, you may have a bit more of a 
problem in scheduling the processing 
necessary to do the reorganization. 

In addition to the. number of new 
records being added, also consider 
the relative activity of those records. 
Is a new record more likely to be ac­
cessed than an old record? If this is 
the case, then it is possible that the 
new record might be placed in over­
flow; this would cause either longer 
access time when the record is being 
referenced or time lost in reorganizing 
the file. 

The indexed sequential-access 
method has many advantages, but it 
should not be selected without a 
thorough examination. When provid­
ed with a basic understanding of 
ISAM files and the questions sug­
gested in this article, the personal 
computer user can determine if the 
ISAM method of data access is the 
best choice for his application. • 

r S-1 00 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT ! -, 
The DS-80 Dig isector<!' is a random 
access video d i g i t izer. It works i n  
conj u nction w i t h  a T V  camera (eithe� 
i n terlaced or non-interlaced video) and 
any S-1 00 computer conform ing to the 
I EEE standards. Use it for: 

o Precision Security Systems 

o Movi ng Target I nd icators 

o Compute� Portraiture 

o Fast To Slow Scan Conversion 

· 0 Robotics 

o Reading UPC Codes, schematics, 
paper tape, musical scores 

e I MAGE PROCESSED BY DS-80 • 

C H ECK TH ESE FEATU RES: 

D High resolution - a 256 x 256 p ic­
ture element scan 

D Precision - 64 levels of g rey scale 

D Speed - Convers ion t i me of 1 4  
microseconds p e r  p ixel 

D Versatility - scanning seq uences 
user programmable 

D Economy - a profess i onal  tool 
pr iced for the hobbyist;  comes f u l ly 
assembled, tested and bu rned in ,  
with  fu l ly  commented portrait print­
ing software. 

Price: $349.95. MasterCharge and Visa THEC!J0. 0 © � 
LW©� P . O .  BOX 1 1 1 0 , DEL MAR, CA 9201 4 7 1 4-756-2682J 
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Diablo introduces 
the first printer that runs 

on four wheels.· 
The Diablo 630 printer is the most versatile printer you 

can get. 
It's the only one that gives you a choice of 4 different 

interchangeable print wheels and over 100 different type styles. 

Every 630 works just as well with a 96-character plastic 
daisy print wheel as it does with an 88, 92, or 96-character 
metal daisy print wheel. 

The 630 also has fewer moving parts than competitive 
printers, which makes it exceptionally reliable. 

This new addition to our line offers unsurpassed print 
quality. Compatibility with existing Diablo supplies. And 
automatic bi-directional printing. 

The Diablo 630 printer. 
Probably the best thing to 

happen to printing since we 
re-invented the wheel. 

Diablo® and XEROX® arc 1radcnurks of XEI\OX CORPOI\ATION. 

Circle 76 on inquiry card. 

Diablo Systems 

XEROX 
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DataStar.TM A general purpose key to 
disk data entry software package 
thats way ahead of the pack. 

DataStar has two distinct 
phases. One allows you to. actually 
design on the CRT the exact form 
you need. The other allows you to 
store and retrieve data. Quickly. 
And accurately. So, when it comes 
to data entry and verification, go 
with the leader. 

Go with DataStar. 

WordStar.TM The world leader in 
microcomputer word processing. 

With so many advanced features, 
isn't it quite obvious ? WordS tar is 
a born leader. In fact, more than 
seven thousand people have pur­
chased WordS tar from over 300 
dealers around the world.  In just 
the first year! Proof positive that 
WordS tar is the word processing 
software package for Z-80, 8085 
and 8080 microcomputers. 

Prices and specifications subject to change without notice. 



SuperSort:M It makes sorting  so simple, 
its simply in a class by itself. 

There you are. With a mountain 
of tedious tasks. But don't panic. 
Here comes SuperSort to the 
rescue! SuperSort is faster, more 
powerful and able to sort 560 
records in a single minute. Hooray 
for SuperSort. It makes molehills 
out of mountains. 

WordMaster.TM Its everything you've 
ever wanted in a video text editor. 
And more. 

WordMaster is so powerful and 
flexible it can actually double as 
a word processor. Yet it has all the 
capabilities you need to enhance 
your file management needs on a 
small budget. No wonder it's the path 
most programmers wish to take. 

1/0 Master.TM The economic route to 
quality printing. 

Now you can get better input/ 
output performance for less money 
because I/0 Master's S-100 board 

gives you the advantage of 
using lower cost O. E. M. letter 
quality printers. Plus you get so 
many extra features. Like two 
fully-buffered serial ports, so you'll 
never have to worry about keystrokes 
and data ever getting lost again. 

So, when it comes to high quality/perform­
ance, look to MicroPro to lead the way. 

And then follow, follow, follow! 

Leads the way. 
MicroPro International Corporation 1299 4th Street, San Rafael, California 94901 Telex 340388 

Dealer/Distributor/G. E. M. inquiries invited. 



A Time-Sharing/Multi-User 
Subsystem for Microprocessors 

Now that the personaL computer 
has become firmly established, many 
users are developing an appetite for 
more complex and sophisticated 
systems. Disk-based systems, quite 
rare among users several years ago, 
are now commonplace . 

Among the concepts being investi­
gated and implemented by advanced 
e x p e r i m e n t e r s  a r e : r e a l - t i m e  
operating systems; multiprocessor 
systems (eg : resource sharing) ;  
advanced disk-operating systems; 
multitasking systems; parallel pro­
cessing; and time-sharing/multi-user 
systems. Indeed, almost every feature 
of large computer systems is being 
considered for implementation on 
microcomputers. This article will 
explain some of the problems, tech­
niques, advantages, and disadvan­
tages of time-sharing/multi-user 
microprocessor systems. For the most 
part, the techniques are applicable to 
all currently popular microprocessors 
(eg: 6800, 8080, 6502) .  However, the 
exact implementation and circuitry 
required may differ depending upon 
the microprocessor. 

The impetus for time-sharing or 
multi-user systems is to allow for 
more efficient use of processor time 
and to allow several people to share 
the processor. A microprocessor can 
do only one thing at a time: the trick 
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is to make it appear to be doing more 
than one thing simultaneously. In 
most home computer applications, 
the processor is input/ output (I!O) 
bound - that is, the processor spends 
much of its time waiting for I/0. 

The only time the pro­
cessor "wastes" is the 
overhead time required to 
change users . 

The idea, then, is to let the pro­
cessor execute the next user's job 
while the I/0 interface handles the 
time-consuming serial I /0. This may 
lead to the false proposition that we 
need complicated I /0 interfaces. But 
all serial I/0 devices, such as the 
universal asynchronous receiver I 
transmitter (UART), or the asyn­
chronous communications interface 
adapter (ACIA), are I/0 processors. 
After they get the· character to trans­
mit, for example, they are processor 
independent, allowing the processor 
to do something else (usually a loop 
to wait for the device to come to a 
ready state, as in single-user systems) .  

Imagine two programs, both in 
memory, two I/0 routines, and two 
terminals. Program A (Spaceflight, 

for example) uses I/0 routine A that 
drives terminal A. Program B, a 
BASIC interpreter, uses I/0 routine B 
that drives terminal B. Each I/0 
routine has the flowchart shown in 
figure 1. One program executes until 
it needs its I/0 device and the device 
is busy. At that time, control is 
transferred to the other program after 
first saving the contents of the pro­
cessor registers. When the other pro­
gram meets the same condition with 
its I/0 device, control switches back 
again. 

But what happens if program A 
gets caught in a loop or if program B 
doesn't do any I /0? The answer is, of 
course, that the .multi-user system 
fails. What we need is some way to 
insure that each user gets a share of 
the processor time. To accomplish 
this, we can adopt a whole new 
philosophy that gives each user equal 
time. The clock circuitry shown in 
figure 2 will interrupt the processor at 
regular intervals.  The interrupt 
routine will consist of saving one 
user's registers, restoring the next 
user's register contents, and begin­
ning execution. This solution is much 
more foolproof. No user can hang up 
the system unless interrupts are 
masked or disabled.  However, this 
returns to the same problem we 
started out to solve: if user A is doing 



SMOKE SIGNAL BROADCASTING 
Presents 

3 Powerfu l New 55-50/55-SOC Boa rds 

The new D CB-4 is a truly state-of-the-art develop­
ment wh ich a l l ows up to 366K bytes to be stored 
on a s ingle 5W' disk and h as these outstanding 
featu res : 

• U p  to four 5'/.,"and fou r  8" d rives can be 
hand led in the same system with a u ser de­
finable logical unit tab le .  ( O OS680 wil l be 
compati ble with future h ard disk systems) . 

• U nder software control , the user can select 
the fol l owing for any d rive : 
i:l Single sided or double  s ided operation .  
i:l Sing le  density or double  density data . 
i:l 5'/.,, or 8". 
i:l Stepping R ate . 
i:l 40 track or 35 track density on double 

sided 5Y.. , d rives. 
i:l User can select the system boot confi gu­

ration .  
• Occu pies only 1 6  bytes of  memory space 

( F 760-F76F standard ) .  User selectable to any 
16 byte address space. 

• Can read and write a s ing le  sector by itse lf .  
On-board buffer memory a l l ows fu l l  inter­
rupt capabi l ity in  i nterrupt d ri ven systems .  
Once data transfer has  been i nitiated ,  no 
more processor time i s  requ i red . 

• Contains  extended decod ing ci rcuitry for ex­
tended address ing per SS-50C bus wh ich 
can be enabled by an option ju mper.  

• SSB prov ides a means for copy ing software 
written by older versions of D OS68 to be 
read by OOS680.  A l l  new media formatted 
by OOS680 can be read by a l l  o lder vers ions 
of OOS68. OOS68 is  SS B 's 6800 d isk opera­
ting system.  

• Trqck 0 of s ide 0 i s  recorded i n  s ing le  den­
sity per I B M  standard.  

• Phase-locked -loop assu res h ighest data i nte-
grity atta inab le .  

Al l  of  these features are  ava i l able for  immed iate 
del ivery on one standard 5%" x 9" 50 p in  SS-50/ 
SS-50C card for only $449.00. The p rice inc ludes 
OOS680 version 5 . 1 , MON I TO R  object code cin 
diskette , and a manual with the sou rce l istin g .  

SCB-69 
Super Computer Board 

6809CPU Board 

$299.00 
The most versati le 6809 CPU Board on 
the market is now ava i lab le  from 
Smoke Signal Broadcast ing and has the 
fol lowi ng features :  

• Standard 2 M H z  operati on .  
• 20 b it  address generation for  up 

to 1 Mbyte of  memory. Uses  an 
i mproved address translation RAM 
which is compati ble with present 
extended address ing schemes yet 
requ i res m uch less overhead when 
used i n  m u lti -user systems.  

• Al l  on-board dev ices can be switch 
selected to occupy any or a l l  ex­
tended pages.  Any on -board device 
may be d isabled and its m emory 
space is then ava i l able for exter­
nal memory . 

• Standard rea l -time c lock (t ime­
of-day, day-of-week, day-of­
month )  with battery back up ca­
pable of generating programmable 
interru pts. 

• Up to 20K of E P R O M  can be in ­
sta l l ed on the  CPU Board . 

• Standard 1 K of RAM on board . 
• I ncl udes improved 6809 Monitor 

(and source l isting) . 
• Contains an F P LA for decod ing 

E P R O M  address and optional  de­
vices.  Switches are used to select 
2 K/4K E P R O M  and Fast/Slow 1/0. 

• Contains  prov ision for optional 
951 1 /95 1 2  floating point pro­
cessor. 

• N M I  l i ne is  user selectable to work 
with either SS-50 or SS-50C 
busses.  

Price for the new SCB-69 is on ly  
$299.00 for an assembled, bu rned -in 
fu l ly  tested board . 

M-32-X 
32K 

Memory Board 
$539.00 $439.00 

The fi rst and best 32K 
Static R a m  Board on stan ­
dard size (5Y2'  x 9 " )  
SS-50/SS-50C Bus  Cir­
cu it Card is made by 
Smoke Signal .  

• Switch selectable to 
any 4 K  bou ndary . 

• Any 4 K  block may be 
switch enabl ed or dis­
abled. 

• F u l ly com pati b le  with 
SS-50C extended ad­
d ress ing ( a l l ows mem­
ory decoding up to 
1 M byte ) .  

• Extended address ing 
capa bi l ity may be 
switched off for com ­
pati b i l ity with SS-50 
systems. 

• Gold B u s  Con nectors 
for h igh rel iab i l ity .  

• G uaranteed 2MHz op­
eration (tested at 2 .2  
M H z ) .  

• Low power consump­
tion - 8 volts at 
2.4 amps typica l .  

M -32-X 
Board is  
$539.00. 

32K Memory 
pr iced at 

M -24-X 24K Memory 
Board expandable to 32K,  
i s  $439.00. 

And our M - 1 6-X 1 6 K 
board is back to the o ld 
pr ice of $299.00. 

Circle 77 on i nquiry card. 



I/0 and his device is not ready, pro­
cessor time is wasted waiting for it. 

The obvious solution is to use the 
best parts of both systems and 
eliminate the disadvantages of each: 
allow each user a time slice, and when 
the time has expired, move to the next 
user. Furthermore, if a user needs his 
I/0 device and the device is busy, 
truncate (ie: terminate) his time slice 
and move to the next user. With this 
system, a user's program will execute 
until the allotted time runs out or an 

G E N E RATE 
INTE R R U PT TO 
GET OT H E R  
U S E R  

Figure 1: Flowchart of l/0 routines in a 
multi-user system. The software control­
ling both programs leaves the control with 
one until that program requires the use of 
an l/0 device that is not currently 
available. This scheme is too simple to be 
used in a practical situation. 

+ 5 V  

+ 5 V  + 5 V  

4 
RST 

DIS 

O U T  
3 5 B 

I C 1  I C 2  
555 74 1 2 1  

T R G  1 Ji S  

T H R  
3 A 

C TLV 
5 

l' I 

I/0 request receives a busy response. · 
Hence, the processor is always doing 
something useful, and the only time it 
wastes is the overhead time required 
to change users. 

The efficiency of the system, in 
terms of processor time efficiency 
(PTE), is defined as: 

PTE = 
execution time 

(execution + overhead time) 

Although the system can never be 
100 % efficient, it will be the system 
designer's goal to make the processor 
time efficiency as high as possible. 
This is subject to other constraints to 
be discussed Ia ter. 

It is clear that we need some means 
to terminate a time cycle and concur­
rently generate an interrupt to the 
processor. Furthermore, we want to 
insure that when the current user 
prematurely terminates, the next can 
still get his full time allotment. The 
circuit in figure 3 will implement .this 
for a 6800 microprocessor. An 8080 
implementation might use IN or OUT 
instructions instead of memory­
mapped I/0. 

SEL is a signal that comes from a 
memory-mapped bit and indicates 
that we are addressing the interrupt 
circuitry, while VMA indicates a 
valid address on the bus. Normally, 
IC1a will time out (ie : Q output will 
drop low) after a certain period of 
time set by its resistor I capacitor com­
bination. It will trigger IC1b for a 1 p,s 
pulse. This pulse is fed to the inter-

+ 5 V 

10 10K 

6 ...fl._ 
Q I N T E R R U PT 

I C 3  
7405 

N u mber Type + 5 V G N D  
IC1 555 8 1 
IC2 741 2 1  1 4  7 
IC3 7405 1 4  7 

Figure 2: Schematic diagram of a time-slicing interrupt clock. This circuit generates a 
periodic pulse that is used to interrupt the processor. When coupled with the 
appropriate software, the circuit can be used to divide processor time equally among all 
the running programs. 
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rupt line of the processor through the 
open-collector inverter IC2. Further­
more, when IC1b times out, it trig­
gers IC1a and starts the cycle over 
again. However, when VMA and SEL 
are true and the processor is doing a 
write (ie : R/W false), IC1a will be 
cleared early . This action fires IC1b 
which then interrupts the processor 
and also triggers IC1a to start a new 
cycle. We now have a means for the 
processor to interrupt itself! 

In general, when the system is first 
powered up, we do not want these 
interrupts occurring all over. Unless 
the system is in read-only memory, 
we must first load in the software 
including the interrupt handler. 
Furthermore, back-to-back one-shots 
usually have startup problems so that 
the circuit of figure 3 may not always 
run. 

We can fix both of these problems 
simultaneously as shown in figure 4.  
Upon power-up or pressing the reset 
button, the RESET line becomes ac­
tive and sets the RS flip-flop formed 
by JC4a and IC4b. Through ICS, 
IC4b holds IC1a cleared and IC4a 
holds the A input of IC1b high. 
Because IC1a is cleared, the B input of 
IC1b remains high as well. When 
VMA and SEL are true and the pro� 
cessor is executing a read operation, 
the RS flip-flop is reset .  This removes 
the CLEAR signal from IC1a, thus 
triggering IC1b, which causes the 
processor to be interrupted. When 
IC1b times out, it triggers IC1a and 
then the cycle is the same as before . 
As you can see, when the system 
powers up, the interrupt timer is 
disabled until the processor reads a 
particular location (ie: the memory­
mapped bit SEL), which then starts 
the timer. Furthermore, pressing the 
reset button will also disable the 
timer. 

Memory management is important 
in such systems. For example, if we 
have a sixteen-user system and the 
users will never be running the same 
program, we can merely assemble all 
the programs so that they fit in the 
memory space available. Additional­
ly, we need to set aside a separate 
temporary storage area for each user. 
With the 8080 this is no great disad­
vantage, but with the 6800 or 6502, 
there is the 256-word page 0 which is 
most efficiently used as temporary 
storage. With large programs requir­
ing large amounts of storage, there 



But, do you Know all the c 
WheA someone soys 'Tarbell" there's _ 
no doubt what's meant . . .  the cas­
sette i nterface whose rel iabi l ity and 
solid . engineering mode it  on in­
dustry standard . 

S i n ce · that  · f i rst b r e o iHhro u g h­
product, Don T orbel l  has expanded 
his l ist of useful ,  dependable com­
ponents . . . components to meet 
your needs of today, and l�eep you 
prepared for tomorrow. 

Check this partial  l ist of qual ity com­
ponents Don T orb el l  has ready for 
you .  "-You're probably ready for 
them, right now. 

• When it comes to PJ:.J-.11 memory, 
Tarbel l  means rel iabi l ity. 1 6K and 
32K static memory that offers you 
easier trouble shooting, and .for 
easier maintenance. Remember 
that. 

Circle 78 on inquiry card. 

l icity and 
sophistication to your ms. Our 
13ASIC is easier to P,rogrom, and offers 
unique commands and statements 
not found in regular 13ASICS under 
any nome . .  , .  

• CP/M® dis!� operating system is, 
of course, the standard for software 
exchange. {\f T orbell we provide our 
own approved CP/M 'system mod­
ified for all Tarbell floppy dis!� inter­
foces. Note. We also hove MP/M® for 
those interested in multi user systems. 

• The Tarbell YDS l ine comes as a 
cor;nplete pod� age . . · . or. as sep­
arate units. For example, the Tarbell 
mainframe con be orderea with 1 
or 2 Shugart or Siemens drives, or 
no drives. Whichever way you go, 
you get the rel iabi l i ty of Tarbell 
tested components. 

• With the Tarbell Double Density 
floppy disk interface, storage capo- • 
city, speed and versati l ity me greatly 
increased. Unde·r oor DD�CP/M. single 
and double qensiry dis!�s rr,)oy be 
interm ixed with no penalty. The 
system automatically determines 
which is in place. 

We a lso sti l l  hove our S ingle Density . 
:floppy d isl� interface. It's specifically 

designed to operate with many dif­
ferent and unusual drives. Naturally, 
they're Tarbell tested . 

950 Dovlen Place, Suite 13 
Corson, Cal ifornia 90746 
C2 1 3) 538-4251  I 538-2254 

-�CP/M & MP/M ore products of Digital Research Corp. 
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may not be enough page 0 memory to 
go around. 

Further problems are encountered 
when we try to let all users run the 
same program at the same time. One 
approach is to have one copy of the 
program in memory for each of the 
users: sixteen users and sixteen 
copies. The amount of memory used 
may rule out multiple copies. 

A second, more desirable approach 
is to overlay memory from the disk. 
Under this scheme, when we change 
users, we write memory out to the 
disk and load in the next user's 
memory. This is fine for extremely 
fast disks or very small programs, but 
the overhead time mentioned earlier 
becomes extremely large. 

Hardware paging, a more reason­
able solution, is very similar to disk­
overlay paging. Using this technique, 
we set out to fool the processor by 
manufacturing our own address bits. 
Figure 5 shows a 16 K-byte memory 
system attached to a sixteen-user 
time-sharing system. As far as the 
processor is concerned, the 16 K bytes 
of memory occupy only 1 K bytes of 
memory. A 16 K-byte memory re- · 
quires 14 address bits, A13 thru A0, 
and the lower 10 bits are supplied by 
the processor with IC2 enabling the 
memory for hexadecimal addresses 

N umber Type 
IC1 741 23 
IC2 7405 
IC3 741 0  
IC4 7400 
IC5 7408 
IC6 7404 

RESET 
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+ 5 V 
1 6  
1 4  
1 4  
1 4  
1 4  
1 4  

6 

12 

0000 to 03FF (1 K bytes of 
memory).The other fo�r address lines 
are supplied by IC1� a 4-bit binary 
counter. 

memory. The processor has no idea 
which 1 K-byte block it is and 
couldn't care less. If we have sixteen 
users, each has his own OOOO-thru-
03FF block of memory to use for tem­
porary storage. Now, if every time 
we go to another user, we increment 

Conveniently, we have sixteen 
blocks of memory, each of which is 
effectively the first 1 K-byte block in 
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IC1o 
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I C4o 
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10 Bl Q 5 2 0 I NTERRUPT 
12 Q I C 2 

I C 1 b  7405 

9 741 2 3  
A 

N umber Type + 5 V G N D  
IC1 741 23 1 6  8 
IC2 7405 1 4  7 
IC3 741 0  1 4  7 

Figure 3: Schematic diagram for a multi-user interrupt-timer 
circuit. IC1 and IC2 are monostable multivibrators set to 
work in a one-shot mode. Together they generate a 1 f1.5 
negative-going pulse used to interrupt the system at a rate 
equal to the time allotted to each user. If control is to be 
passed early to the next user, the current user can write a 1 to 
a given memory-mapped location. This causes the SEL pin to 
go high and the interrupt to be generated early. 

+5V 
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14 6 
IOK 

IC1o 
74 123 
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I C 5 
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10 
I C 2  
7405 

Figure 4: Schematic diagram for an 
improved multi-user interrupt-timer cir-· 
cuit. The figure 3 circuit has several disad­
vantages that are solved by this circuit. 
The IC4a and IC4b NAND gates act as a 
set/reset (RS) flip-flop. The part of the cir­
cuit that includes IC3 thru ICS disables the 
periodic interrupt signal until the memory 
location containing memory-mapped bit 
SEL is read. 



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

D C COMPI LER. Optim ized native code for VAX 1 1/780, PO P-1 1 ,  LSI-1 1 ,  Z80, 
8085, 8080. Ful l  C l anguage as def ined in Kernighan and R itchie, with com­
prehensive portable l i brary. Cross com p i lers avai lable. Runs u nder VMS, 
lAS, RSX-1 1 0, RSX-1 1 M ,  RSTS/ E,  RT-1 1 ,  U N IX, ldris ,  COOS, CP/ M .  From $500. 

D l ORIS OPERATI NG SYSTEM. System cal ls  and f i le system identical to 
U N IX V6, inc luding p ipel i nes. Uti l it ies inc l ude shel l ,  editor, assembler, 
loader, archiver, com pare, copy, grep, etc., p lus  system ut i l it ies for f i le 
system mai ntenance. Runs on LS I-1 1 ,  P O P-1 1 .  From $1000. 

D PASCAL COMPI LER. O pt i m ized native code for VAX 1 1 /780, PDP-1 1 ,  
LSI-11 ,  Z80, 8085, 8080. F u l l  Pascal l ang uage as defi ned i n  Jensen and 
Wirth, with standard l i brary. Inc l udes C compi ler and portable l i brary, 
permitt ing i nterm ixed 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 Whitesmiths Ltd. VMS. RSX-1 1 . RT-1 1 .  RSTS/E.  VAX. 
UNIX is a trademark of Bell Laboratories. PDP-1 1 .  LSI-t1 are trademarks of Digital 
CP/M is a trademark of Digital Research Co. Equipment Cor poration. 

Name ______________________________ __ 

Company ____________________________ __ 

Street ______________________________ __ 

City _______ State _______ Zip• ___ _ 

Whitesmiths, Ltd. 
Software for grownups. . 
(212) 799-1200 
P O.B .  1 1 32 Ansonia Station , New York, NY 1 0023 
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Figure 5: Overview of a 16 K-byte hardware-paged memory design. The 16 K-byte block of memory shown appears to the computer 
as a 1 K block with hexadecimal addresses 0000 thru 3FFF. The block of memory is enabled when IC2 goes low, which occurs when 
address bits Al5 thru AID are low (that is, when an address of hexadecimal 03FF or lower is seen on the address bus). The 4-bit binary 
counter ICl is incremented when IC3 goes low. This occurs when a hexadecimal address of 06xx (or 07xx) appears on the address bus; 
the software in listing 1 uses the hexadecimal address 0600. The SEL line goes high and causes an early interrupt in the circuitry of 
figure 4 when a hexadecimal address of 04xx (or 05xx) occurs on the address bus. The software in listing 1 uses the address 0400 in two 
different contexts. 

· 

the page register (IC1), we have 
changed the physical memory which 
responds to addresses 0000 thru 03FF. 
This operation will take at most 6 J.tS, 
so we keep overhead low. 

Since the circui t  that first 
increments the page register and later 
increments the interrupt circuitry 
must be memory-mapped to an 
address outside the 1 K-byte memory 
space, the whole system occupies a 2 
K-byte block. An 8080 would not 
need to waste this extra memory if IN 
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and OUT instructions were used. 
Also note that RESET sets the page 
register to user 0. 

The paging scheme, while having 
separate storage areas with identical 
addresses, will allow us to have only 
one copy of each program. This, of 
course, rules out the use of self­
modifying code, unless that code 
modified is in the first 1 K of memory 
allotted to each user. On the other 
hand, code should not be written to 
modify itself. 

Now that the hardware description 
is complete, I can discuss the soft­
ware. Since my experimentation was 
done on a 6800, it will be used as an 
example. Implementation for a 6502 
will be similar and that for an 8080 
only slightly more involved. General 
flow for initialization, interrupt, 
and I/0 routines is shown in figure 6 .  
The 6800 machine code used to  
implement the flowcharts is  given in 
listing 1. It is assumed that all users 

Text continued on page 134 



32K Board Pictured Above 

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 s h i pping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month si nce 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 for their 
equipment. 

Our 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 offers a 
board with a capacity of 6 4 K ,  
assembled , tested,  and guaranteed 
for a full year at the price we do.  

Circle 7 9  on inquiry card. 

Deselect around PROMs. Our 

boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 

no interference. 

Our features make the board 
easily used and expanded. You 

address our boards on 1 6 K  

boundaries with mini-jumps (smal l  

shorting plugs that sl ide 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, al l  that you 

need to do is add memory. We 
can supply you with expansion 

packages ( $ 1 50-2MHz, 

$ 1 60-4M Hz) which include eight 
RAMs that you can depend on as 
well  as two min i-jumps for 
addressing . And of course, our 
board never generates wait states. 

Low power consu m ption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 1 6 K board is 
typically less than 4 watts ( +8V @ 
3 00ma, + 1 6V @ 1 5 0ma and 

- 1 6V @  2 0 ma) . Boards with 
additional memory typically 

increase power cons u mption only 

1 watt per 1 6 K !  
Standard S-1 0 0  Interface. Our 

board is designed to interface with 
any standard S- 1 0 0  C P U .  All of 

the timing of the board is 

independent of the processor chip, 

and the board is set up for 
d ifferent processors by changing 
two plugs on the board . 

Cal l  or write us today. That wil l  

g uarantee a fast response with 

m ore information on the board . Or 
make an order - you ' l l  probably 

have the board in two weeks ! If 
you ' re interested, a lso ask for a 
catalog on our Z8000 1 6-bit 
processor board designed for the 
M U L  TIBUS. All of these products 
are available to your local dealer, 
also. 

Gentral Data Corporation , 7 1 3  
Edgebrook Drive, PO Box 2 53 0 ,  
Station A ,  C hampaign,  I L  6 1 8 2 0 .  
( 2 1 7 )  3 5 9 -8 0 1  0 

Central Data 
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I 
Listing 1: Software routines for the author's 6800-based multi-user system. /NIT is an initialization routine called just after power-up 
or reset. INTERR is the interrupt routine that saves the status of a given user and prepares the system for the next user in line. 
OUTCH is the output routine used by the system. This software is assumed to work with the circuitry of figures 4 and 5. In !NIT, 
reading TIMER causes SEL line of figure 5 to go high and the interrupt system in figure 4 to be enabled for the first time. In INTERR, 
writing to NUSER causes the page register in figure 5 to increment, causing the next user's block of memory to be immediately en-
abled. In OUTCH, writing to FORCE causes the SEL line in figure 5 to go high, causing an early interrupt to occur. 

He.xadecimal Hexadecimal Instruction 

Address Code Label Mnemonic Operand Commentary 

• TIME SHARING SOFTWARE 

03F2 ORG $3F2 

03F2 STACK RMB 8 

03FA ACIAH RMB 1 

03FB ACIAL RMB 1 

03FC XSAVE RMB 2 

03FE SP RMB 2 

0400 FORCE EQU $400 FORCED INTERRUPT ADDR 
0400 TIMER EQU $400 START TIMER ADDR 
0600 NUSER EQU $600 NEXT USER ADDRESS 

2000 ORG $2000 
2000 OF !NIT SEI DISABLE INTERRUPTS 
200 1 SF CLR B SET USER 0 
2002 CE 03 F2 INITLP LOX #STACK 
200S FF 03 FE STX SP SET STACK POINTER 
2008 CE 08 00 LOX #$800 LOAD PROGRAM ADDRESS 
200B FF 03 F8 STX STACK + 6  SET USERS PC 
200E 86 80 LOA A #$80 
2010 B7 03 FA STA A ACIAH SET ACIA HIGH ADDR 
201 3  F7 03 FB STA B ACIAL SET ACIA LOW ADDR 
201 6  F 7  06 00 STA B NUSER SET NEXT USER 
201 9  sc INC B 
201A sc INC B GET NEXT USER ID 
201 B  C l  20 CMP B #16·2 CHECK DONE 
201 0  26 E3 BNE INITLP LOOP TILL DONE 
201 F  C6 10 LOA B # 1 6  SET USER COUNT 
2021 FE 03 FA STACIA LOX ACIAH GET USERS ACIA ADDR 
2024 86 03 LOA A #3 
2026 A7 00 STA A O,X RESET ACIA 
2028 86 1S LOA A #$1S 
202A A7 00 STA A O,X SET CHARACTERISTICS 
202C B7 06 00 STA A NUSER SET NEXT USER 
202F SA DEC B COUNT DOWN 
2030 26 EF BNE STACIA LOOP TILL DONE 
2032 BE 03 F9 ��· LOS #STACK + 7  SET USER 0 STACK 
203S B6 04 00 LOA A TIMER START INTERRUPTS 
2038 OE CLI ENABLE INTS 
2039 7E 08 00 JMP $800 GO TO USERS PROGRAM 

203C BF 03 FE INTERR STS SP SAVE USERS SP 
203F B7 06 00 STA A NUSER SET NEXT USER 
2042 FE 03 FE LOX SP GET THIS USERS SP 
204S 3B RTI START PROCESSING HIM 

2046 FF 03 FC INCH STX XSAVE SAVE X 
2049 FE 03 FA LOX ACIAH GET USERS ACIA ADDR 
204C A6 00 CHECKR LOA A O,X GET STATUS 
204E 47 ASR A 
204F 24 08 BCC NOTRED BRANCH IF NOT READY 

Listing 1 continued on page 132 
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The Place To Buy Computers 
C R O M E M CO Z-2H 

HARD D I S K  

• Full 1 1 -megabyte hard disk system • fast Z80A 
4 MHz processor • two f loppy d i s k  drives • 64K 
RAM memory • R S � .32 special i n terface • p ri nt­
er interface • extensive software avai lable 

List $9995 . . .  O U R P R I CE O N LY $8489 

CROM E M CO H O D  
1 1 /22 megabyte hard d i s k  for use w i t h  e x i st­
i ng systems. D M A  cont rol l e r ,  transfer rate of 
5 .6 megabytes/sec. 
H D D - 1 1 , List $6995 . .  O U R  P R I CE $ 5 ,939 
H D D-22 , List $ 1 1 ,995 . . 1 0 , 1 89 

-------- · 

CRO M E M CO SYSTEM 3 
- NOW DOUBLE THE CA PA CITY! ­

Features 4 M H z  C P U ,  64K of R A M , dua l -s ided 
PerSci 299B f loppy d i sk drive !provision for i n ­
stal l ing a second 299BI, R S 232C interface, print­
er interface . All  Cromemco systems are assem­
bled and tested, ready to use. 
With 64K of RAM, List $6990 $5890 

CROM EMCO SYSTEM 2 
NOW D OUBL E THE CAPA CITY · 

(with double-sided drives) 
With 64K of R A M ,  two m i n i f loppy disk d rives, 
RS232 i n terface and printer interface board. 
System 2 w/64K R:\ M ,  List $3990 . $3390 

CROM EMCO Z-2 
Can be rack mou nted . Z-80 p rocessor, 2 1  
s lots,  power suppl y ,  f r o n t  cover pane l .  J n. 
el udes fan and a l l  edge con nectors. Assembled 
and tested. 
Z-2W, Asse m . ,  L i st $995 $845 

N O RTH STAR 
H O R IZO N  

H O R I ZON 1 K I TS 
1 6 K ,  Double  Density , List $ 1 599 $ 1 474 
32 K ,  D ouble Density , List $ 1 849 . 1 684 
32 K ,  Quad Density , List $2049 . . 1 869 

HO R I ZON 1 ASSEMB L E D  & TESTED* 
32K , D ouble Density , L ist $2695 $2279 
32 K ,  Quad Density , List $2995 . . 2539 

HO R I ZO N  2 K I TS 
1 6 K ,  Double  Density , List $ 1 999 $ 1 824 
3 2 K , D o u b l e  Density , List $2249 . 2034 
3 2 K , Quad Densi ty , List $2629 . . 2359 

H O R I ZO N  2 ASSEMBLED & TESTED* 
32 K ,  D ou b l e  Density , L i st $3095 $26 1 9 
32K , Quad Density , List $3595 . $3049 
48 K ,  Double  Density , List $3590 3039 
48 K ,  Quad Density , List $4090 . 3469 
64 K ,  D ouble  Density , L i st $3830 3239 
64 K ,  Quad Density , List $4330 . 3669 

VECTO R MZ 

t� II I I  
Now 64K with Bank Sele.ct - Complete 
Peachtree Business Software Package 

a l so ava i lable - Cal l  for deta i l s .  

I NTER SYSTEM S 
( formerly I T H ACA A U D I  0)  

The new se ries I I  C P O  Board featu res a 4 M H z  
Z-80A CPU a n d  a fu l l  fea t u re f r o n t  panel . 
20-slot active l y  termi nated motherboard , w it h  
25-a m p  power supply (50/60 HZ operati o n ,  
i nc l .  6 8  elm fan ) .  
DPS-1 , L i st $ 1 495 . . O U R  P R I C E  $ 1 299 

S D  SYSTEM S 
S DS- 1 00, w/32K R AM ,  $6995, O N L Y $5945 
SDS-200,  L i s t  $8995 7645 

S U P E R B RAI N ®  
I NTERTEC 

A vailable with 32K, 48K & 64K 
Tota l l y  se lf -conta i n ed in a s i n g l e  box ; 32 K ,  
48 K ,  o r  64; K Versi o n ;  Uses two Z-80 C P U 's;  
C o m me rc i a l -type term i na l  with  1 2" monitor 
( l i ke the l n tertu be) ; Dual double-density 
m i n i f l o ppies w/360 K i l obytes of storage 
capa c i ty ; I /0 ports i nc l uded ; E x pandable ( i f 
needed ) w i t h  an e x ternal  S - 1  00 bus i nterface; 
Comes w i t h  CP/M™ opera t i n g  syste m ;  ex­
tensive software support .  
w/3 2 K  o f  R A M ,  L i st $2995 . O N LY $2685 
w/64 K o f  R A M  . . $2883 

DYNABYTE 

48 K a n d  64 K mode l s ,  s i n g l e  a n d  double 
dens ity , d ua l  min i  d i sk (77 trac k ) , standard 
8" and d ua l -s ided 8 "  systems . SA VE 15% 

H EATH 

W H -89 - A l i - i n-one com puter. Features 
two Z-80's,  1 6 K to 48 K .  C a l l  or write for 
prices. 

��2�� CJ 
TRS-80™ !!�:�:W.,!!!!Lffip·· · 

0 Ml!ll¥ra�;j · 10% OFF 
-

----- -- . ____ _.:_, 
WRI TE FOR FREE CA TA L OG 

A b o v e  p r i ce s reflect a 2% cash d i s­
c o u n t  ( p re p a i d  p r io r  to sh i p m e n t ) . 
A d d  2% to these p rices f o r  c r e d i t  
cards, C. O . D . ,  e t c .  P r ices are f . o . b .  
s h i p p i n g  p o i n t .  P r ices a r e  s u b j e c t  to 
change a n d  offers su bject to w i th ­
drawal with o u t  notice.  

M in i M icro Mart, I nc .  
1 61 8  James Street, Syracuse NY 1 3203 (31 5) 422-4467 TWX 71 0-541 -0431 

Circle 80 on inquiry card. 



Circle 81 on inquiry card. 

Protect your computer and accessories. 
THE BEST 
DUST COVERS 
AT ANY PRICE 

132 

• Anti-static vinyl helps prevent static from 
damaging sensitive components and caus­
ing faulty operation .  

• Double-fol d  stitching w i l l  not r i p  out a n d  is 
unmatched for strength and long l ife. 

• Heavy gauge textured vinyl b lends 
with any decor and folds easi ly for 
convenient storage. 

• Over 1 000 custom designs gua­
ranteed to fit precisely. 

• 1 00 7o satisfaction guarantee 
means we stand behind our  
product. 

Yes, there are differences 
in Dust Covers. Differences 
which can be vita l ly  
important to the proper 
functioning of your system. 

At Cover C raft we've man ufactured the 
h i g h est qual ity Dust Covers for the e l ectron ics 
i n d ustry for more than six years.  We've been 
sel ected by maj o r  equi pment man ufactu rers 
to make covers for the i r  p roducts. O u r  covers 
a re in use in every state and in more than 50 
countr ies.  We k now what i t  takes! 

Listing 1 continued: 

2051 A6 01 · LOA A 
2053 84 7F AND A 
2055 FE 03 FC LOX 
2058 39 RTS 
2059 B7 04 00 NOTRED STA A 
205C 20 EE BRA 

205E 36 OUTCH PSH A 
205F FF 03 FC STX 
2062 FE 03 FA LOX 
2065 A6 00 CHECKD LOA A 
2067 47 ASR A 
2068 47 ASR A 
2069 24 07 BCC 
206B 32 PUL A 
206C A7 0 1  STA A 
206E FE 03 FC LOX 
2071 39 RTS 
2072 B7 04 00 NOTDON STA A 
207� 20 EE BRA 

END 
NO ERROR(S) DETECTED 

SYMBOL TABLE: 

/ 
MOST PRICED 

$7.95 to $11 .95 
PLUS POSTAGE AND 

HANDLING 
V\SA-MasterCharge 

So v i s i t  your dea l e r  or contact Cove r Craft for 
our  latest catalog and l i st of over 200 deal ers .  

C �gxY,g.f!£�"�f.r,) ... .. , 

! ,X ELSE GET DATA 
#$7F MASK OFF PARITY 
XSAVE RESTORE X 

FORCE FORCE INTERRUPT 
CHECKR GO CHECK AGAIN 

SAVE CHARACTER 
XSAVE SAVE X 
ACIAH GET USERS ACIA ADDR 
O,X GET STATUS 

NOTDON BRANCH IF BUSY 
GET CHARACTER BACK 

! ,X SEND IT 
XSAVE RESTORE X 

DONE 
FORCE FORCE INTERRUPT 
CHECKD GO CHECK AGAIN 

ACIAH 03FA ACIAL 03FB CHECKD 2065 CHECKR 204C 
FORCE 0400 INCH 2046 INIT 2000 INITLP 2002 
INTERR 203C NOTDON 2072 NOTRED 2059 NUSER 0600 
OUTCH 205E SP 03FE STACIA 2021 STACK 03F2 
TIMER 0400 XSAVE 03FC 
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3-D ANIMA TED 
GRA PHICS 

The Program made 

famous on 
National TV! 

FOR A P P L E  I I  

COMPUTERS 

APPLE WORLD t u rn s  your Apple into a sophisticated graphics 
system capable of creating a n i m ated t h ree-d imensional color 
i m ages, projecting them i n  true perspective on the screen, rotate 
them, move them closer, further away, and many other excit i ng and 
imaginative things.  

A powerful screen-oriented text editor is  i n c l u ded to facil itate 
i m age formation. This program was recently featured on Tom 
Snyder's Prime Time Saturday TV Show and is now ava i l able for 
sale. 

APPLE WORLD'S powerful editor is  so easy to use that chi ldren wi l l  
love it. You can now "sketch" your dream house,  boat,  car ,  or 
fantasy empire. Then view it as it would be seen from 1 0,000 feet, or 
you can ZOOM i n  u n t i l  the screen i s  f i l led with a doorknob. You 
cou ld then go inside and move from room to room exa m i n i ng 
f u rniture placement as your screen rotates with in  the roo m . l m ages 
or specific parts of i m ages can easily be saved to disk or printer. 

Does al l  this sound like science fiction? You won't t h i n k  so after you 
have visited Apple World. 

I ntroductory P rice $59.95 
3 6  page manual  incl uded 

Look for the RED- WHI TE- B L UE 

United Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3. 00 shipping to: 

UNITED 
SOFTWA RE 
OF 
AMERICA 

Many t1 mes more powerful and eff i C ient than the p n m at1ve "relative 
record" method used by Apple & C o m modore 

FOR APPLE II & C O M M O D O R E  PET 

KRAM IS the FASTEST and MOST POWERFUL keyed access 
method ava i lab le  for the Apple & C o m m odore CBM ( Pet) 
Computers. Written entirely i n  6502 mach i n e  code, KRAM is 
extremely fast, comprehensive i n  scope, very compact, and easy to 
use. KRAM function calls are i nvoked via a s ingle  instruction. 

Using the sophisticated capabil it ies of KRAM the Apple& CBM (Pet) 
can now fully meet the req u i rements of information m a nagement 
appl ications, such as: Accounts R eceivable/Payable, 1 nventory 
Control ,  General Ledger, Payro l l ,  M a i l i n g  l i sts, and . Database 
Management. Programs can now be 30% to 90% shorter and run 
many times faster' Less experienced users can now create powerful 
programs' 

KRAM Release 2.0 Functions: 
• Create/Open a dataset 
• Put record by Key . • Add & delete records by Key 
• Get any record by F u l l/Part ia l  

key i n  4/10ths of a second 
(2/10ths with Corvus Disk)  

• Read next or previous record 
• Dynamic space a l l ocation 
• Dynamic space recl a m at ion 
• Dynamic index compression 
• Never needs I i i  e 

reorg a n ization! 

An 87 page manual fu l ly  documents KRAM 2.0 deta i l i n g  KRAM 
functions and i l l u strating with program m i n g  samples.  KRAM 
architecture is ful ly explai ned and a sample m a i l i n g  l ist appl ication 
program is  incl uded . 

PET & Apple Requirements 
KRAM is designed to work with both Apple's Disk I I ,  or Corvus 
Systems 10 Megabyte Winchester Disk, and Commodores 2040, 
3040, and 8050 Disk u n its. KRAM 2.0 req u i res a n  integer Apple or 
Apple P l u s  with integer card and at least one disk d rive. KRAM 
works on any 40/80 c o l u m n  1 6K/32K PET. 

I ntroductory Special  $99.95 
FOR COMMODORE 1 6K/32K C O MPUTERS 

DATABASE MANAGEMENT SYSTEM - A comprehensive, 
interactive system like those run o n  m a i nframes' Six mod u l es 
comprising 42K of program m i n g  a l low you to; create, ed it ,  delete, 
display, print, sort, merge, etc. ,  etc. - databases of  u p  to 1 0,000 
records. Printer routines automatica l l y  generate reports and labels 
on demand. 60 pages of concise documentation are i n c l u d ed . 
Req u i rements - 1 6-32K PET and 2040 D u a l  Disk (_p ri nter 
opt ional )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COST $1 25 
OTHER UNITED 
SOFTWARE PRODUCTS 

APPLE COMPUTERS 
S u per Space Wars . . . . . . .  $ 9.95 
States & Capitals . . 9.95 
Moving Point 
Average . . . . . . . . . . . . . . . . 1 9.95 

Stock Options . . . . . . . . . . .  24.95 
Finance . . . . . . . .  1 2. 95 
Bonds . . . . . . . . . . . . . . . . . . 1 2.95 
Stock Analyzer . . . . . . . . . .  22. 95 
Mortgage . . . . . . . . . . . . . . .  1 5.95 

C O M M O D O R E  PET 
Space I ntruders 

("Best G a m e  of 1 979") . .  $ 1 9.95 
J u ry/Hostage . . . . . . . . . . . .  9.95 
Kentucky Derby/Rou lette 9.95 
Alien 1 . 0 ./Tank . . . . . . . . . .  9.95 
Tunnelv is ion/Maze C h ase 1 4.95 
S u b marine Attack . . . . . . . 9.95 
Battle of Midway . . . . . . . . 7.95 
Laser Tank Battle . . . . . . . .  9.95 
Swarm . . . . . . . . . . . . . . . . . .  1 4.95 
Baseball . . . . . . . . . . . . . . . . 9.95 
S u per Startrek . . . . . . . . . . .  1 4.95 
PET Music Box . . . . . . . . . .  29.95 



6a 6b 6c 

Figure 6: High-level flowchart for multi-user software 
routines. The figure 6a flowchart is used to initialize the 
necessary pointers and devices for each user just after the 
system is brought up. Figure 6b flowcharts the interrupt 
routine necessary to set up the next user. Figure 6c flowcharts 
the l/0 routine that must be used by all programs. In listing 
1, the names of these routines are !NIT, INTERR, and 
OUTCH, respectively. 

Text continued from page 128: 
are running the same program (for 
example, BASIC) that starts at hexa­
decimal 0800. Furthermore, it is 
assumed that ACIAs are used for the 
I/0 interface and are located con­
tiguously at hexadecimal 8000, with 
each one occupying two memory 
locations. No pointer initializations 
are shown for any programs that 
require them. If you are going to run 
BASIC, you will need to set pointers 
in user areas to indicate the memory 
0:-ea to be used as source-code storage 
for that particular user. 

The overhead in the interrupt 
handler is a mere 36 p.s, including the 
time to respond to the interrupt, 
assuming that you have 1 MHz 
system clock. The interrupt rate, or 
time-slice length, depends on several 
factors and must be selected accord­
ing to the software being run. If the 
l/0 devices are running at 1200 bps, 
the character time is 8 .33 ms. Con­
tinuing our example of sixteen users, 
a 3ood starting point would be 1116 
of this time. This would allow each 
user to output at full speed, but 
would have 93 % efficiency (ie: PTE) .  
A more efficient system could be 
realized by lengthening the time slice 
at the expense of slowing effective 
output speed.  The trade-off here 

134 June 1980 © BYTE Publications Inc 

depends on the computing-to-I/O 
ratio to be encountered in the applica­
tion. 

The apparent efficiency perceived 
by a single user also depends on the 
amount of l/0 being encountered. If 
no users are doing l/0, then the 
speed reduction factor (SRF) for each 
user will be: 

SRF 
PTE 
16 

where 16 is the number of users . As a 
worst-case example, if a certain 
operation takes N p.s to execute on a 
single-user system, it will now take 
N!SRF p.s to execute. However, if 
some or all other users are doing 
nothing but l/0, the apparent speed 
rises considerably. 

This is how a sixteen-user time­
sharing system can be implemented. 
The technique can be applied to a 
greater or smaller number of users by 
changing minor points. Furthermore, 
the system requires little hardware 
and a small amount of software . In 
fact, the 16 K user storage, paging 
hardware, and interrupt circuitry can 
all be placed on one printed-circuit 
board at a modest cost. The only ad­
ditional hardware necessary is the ex­
tra l/0 ports and terminals .  • 

BACif-up 

Backu p :  A com p l ete hardware/ 
software so lut ion designed to 
be fu n cti o n a l l y  compatib le 
with the enti re spectrum of 
S/1 00 hard d i sk  systems.  

• Cromemco 

• Micromation  

• Thi n ker Toys 

• North Star 

• Vector G raph ics 

• XCOMP 

• Konan 

• others, as avai lab le 

'Secu rity . . .  .for your  
S-1 00 hard disk data' 
Circle 82 on inquiry card. 



Put your valuable data on-line with a hard disk . . .  
Save it off-line with o ur Back-Up Solution 

Software provides: 
• F i l e  by fi le  save and restora l 

operati on us ing standard CP/M 
fi le  naming conventions 

• Tape fi les a re tota l ly 0 . 5 .  i nde­
pendent 

• Read after wr ite with vert ical  and 
horizonta l error check ensu res 
data i ntegrity 

• F i les may be grouped i n  l ogica l 
savesets 

• Sel ective restore can key off of 
save date 

• I nc ludes command fi le  and log 
fi le  fac i l i t ies 

• Runs under CP/M com patib l e  
operati ng systems on 8080, 808 5 
and Z80 microprocesso rs 

• A l l  Lifeboat software now ava i l ­
a b l e  on CSSN Backu p  ca rtr idges 

Hardware provides: 
• 6400 B P I  ca rtr idge tape d rive 

with power supp ly  
• U p  to  1 3 .4  megabytes per  tape 
• 5/1 00 inte rface card 
• Ava i l a b l e  as either a panel rack 

mou nt u n i t  or in a de l uxe tab le  
top/rack m o u nt enc losu re 

• Uses EMCA/ANSI sta nda rd 3M 
ta pe ca rtr id ges 

CSSN COMPUTER SERVICE SYSTEMS NETWORK 
Circle 82 on inqu iry card. 

1 20 [l()YlSTON STREET • FOURTH FLOOR • [l()SlON. lv\ASSACHUSETTS 02 1 1 6  • (61 7) 482-2040 • 1WX C710l 32 1-1 913 INCORFDRATED 
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, SAVE ��g:., APPLE® AND T�-80® 
N EWDOS/80 

Powerful Disl< Operating Sysrem for rhe TRS-80® designed for rhe sophisricored 
user ond professional programmer. 
NEWDOS/80 is nor meonr ro replace rhe present version of NEWDOS 2.1 which 
sorisfies mosr users. bur is a carefully planned upward enhancement. 

• New [lASIC Commands wirh variable record lengths up ro 4095. 
• Mix or march drives. 35. 40. 77TK . 
• Security boor-up for [lASIC or machine code opplicoron programs. 
• Improved editing commands. 
• Enhanced RENUM[lER rhor allows relocation. 
• Device handling for rouring ro display ond primer simultaneously. 
• CDE function; srril<ing of C. D. ond E l<eys allows user ro enrer o mini-DOS. 
• Compatible wirh NEWDOS ond TRSDOS 2.J. 
• Superzop J.O and 2.1 uriliries. 

LIMITED UPGRADE OFFER 
NEWDOS owners up-grade ro NEWDOS/80. Conrocr Apparor or MTI for information. 

NEW DOS FOP. APPLE® "APEX" 
The complete APEX pocl<oge with operating system, 

assembler, editor and user manuals. The package also includes $ 
a complete set of util ities to maintain files on single or multiple 99 
drive systems. (Specify 5 inch Apple disl< o r  8 inch disU 

RELATED SOFTWARE 
XPLO 179 
FOCALT" 159 
SAVE ON APPLE I I  1 6K 
FREE MTI MEMOI\Y UPGRADE KIT TO 48K 
WITH PURCHASE OF APPlE I I  16K 

(MTl ONLY) S 1 1 9  5 

MTl APPLE 8" DISK DRIVE SYSTEM 
•Qne, Shugarr SA 8001\ Roppy 
·�;��Cable and S1 4Q 5 

DISK DRIVE SALE! 
Shugart SA400 with power supply ond 
chassis . . .  . 1369 
TF-1 Pertec R0200, 40 rrack . . . . . .  1389 
TF-5MPI 051 . 40 rrack . . . . . . . . . . . 1369 
TF-70 Miaopolis. 77 rrock. . .  . . .  16;19 
TOH-1 Dual sided. J5 track . .  1499 
MAX Disk 2: 1 0  Megabyte . . . . . 14995 

TRS-80® SOFlW ARE 
NEW DOS+ J5 track . . . .  '99 
AJA Word Processor . . . . 189 
AJA [lusiness Program. . . . . .  1289 
Disl< Drive Alignment Program . . 1109 
Radix Dora [lose Program . . . .  '99.95 

MOD I "8" DISK SYSTEM 
o One SA800R DOS and Cable 
• 2 Drive Chos.sis and Power Supply 

S 1 Q95 

DISK DRIVE SYSTEM 
• 2 Shugarr SA400 o lnrerface J2K 

wirh pov.rer/chmsis • 1 J5-Trock DOS+ 

;P��:L PRICEONLY$1249 
*BAP.E DRIVES FOP. ANY MICROCOMPUTER* 

OKIDATA PP.INTEP. 
LIST $1 009 
OUR PRICE S799 

Cenrranics 779 . . . . . . . . . . . . . . . . . . . . 11069 
Cenrranics 7 J 7 . .  . .  . . .  . . .  . .  . . .  . . .  . .  . I 9 50 
Cenrranics 701·1 . . . . . . . . . . . . . 11 795 
Spinwriter-NEC . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . 
Oose 2 Printer 80. 1 J2 col. graphics I rroaors . .  

MICROCOMPlJER TECHNOLOGY INCORPORATED 
3304 W. MacArthur 

Santa Ana, CA 92704 
(714) 979-9923 

FD250 . 
SA800 . 
[35 1 

. .  . .  $359 
. . . . . . . . . . . . . . . . . . . . . $479 

. . . . . . . . . .  $282 

ANADEX . . . . . . . . . . . . . . . . . . . . . .  I 9 50 
700-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 195 
702-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11995 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12599 
. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 599 

A 
ASK FOR FREE 

CATALOGUE 

pporot, I nc 
7310 E. Princeton Ave. 

Denver, CO 80237 
(303) 741 -1 778 

Telex #678401TABIRIN 

Circle 83 on inqu i ry card. C i rcle 84 on inqu i ry card. 

' 
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The Network 
Nation: 
Human Communications 
via Computer 

by S R Hiltz and 
M Turoff 
Addison-Wesley, 1978 
hardcover $29.50 
softcover $17.50 

One of the most promis­
ing areas in personal com­
puting is public-information 
utilities, which can bring 
people into communication 
with each other and open 
doors to vast information 
resources. One aspect of the 
new computer communica­
tions media is computer con­
ferencing. A computer con­
ference is a structured town 
meeting where all the 
discussants may "speak" and 
"listen" simultaneously 
without being present at the 
same times and places. A 
computer conferencing facil­
ity monitors the progress of 
the discussion and provides 
a complete and constantly 
available verbatim transcript 
of the entire conference. 

The Network Nation is a 
comprehensive treatment of 
this new electronic com­
munications medium, writ­
ten by two professionals 
very much involved with its 
genesis. Murray Turoff is a 
computer scientist who is 
one of the pioneers in com­
puter conferencing. Starr 
Roxanne Hiltz is a 
sociologist who, in col­
laboration with Turoff, has 
made careful studies of the 
psychological and 
sociological dynamics of 
computer conferences. This 
book treats you to an over­
view of what a computer 
conference is, what it is like 
to participate, and how the 
new medium is different 
from conventional face-to­
face conference situations. 
Examples are drawn from 
the historical antecedents of 

I 

present systems and the 
most important existing pro­
grams. Applications of th�se 
systems in high-level plan­
ning and decision making, 
scientific conferencing, etc 
are presented. Future ap­
plications for mass public 
use are predicted along with 
speculation on the 
psychological, sociological, 
and ·cultural implications 
that may be expected from 
the widespread availability 
of computer conferencing. 

The Network Nation is an 
entertaining, informative, 
and thought-provoking 
book that should appeal to 
a wide range of readers. It is 
unu�ual in its technical ex­
cellence as well as its em­
phasis on human and 
cultural issues. It should be 
read by everyone interested 
in the direction that our 
technology is taking us and 
particularly by those in­
terested in personal com­
puting. The authors sum­
marize best the impact of 
their subject in the following 
quotation drawn from the 
preface of the book. 

"Computerized con­
ferences [are] a new form of 
human communication 
utilizing the computer. We 
believe that it will even­
tually be as omnipresent as 
the telephone and as revolu­
tionary, in terms of 
facilitating the growth and 
emergence of vast networks 
of geographically dispersed 
persons who are nevertheless 
able to work and com­

'municate with one another 
at no greater cost than if 
they were located a few 
blocks from one another."• 

Glen A Taylor 
19 June PI 
Matawan NJ 07747 
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The easiest and most enterta i n i ng way to learn to prog ram is by enter ing games i nto y o u r  comp uter. You get to see how other 
programmers acco m p l i s h  certain tasks, gain  experience with new BAS I C  i nstructions, and t he reward of playing the game when you 
f inish serves as constant encou ragement.  

That is  what SoftSide i s  al l  about.  To make it even easier,  we incl ude lots of progra m m i n g  h i nts, and occas ional ly  tak e programs apart 
completely and describe what each part does. 

Our games are very good. Many of the games we have p u b l i shed have sold i nd ivi dual ly  for $8, $ 1 0 ,  or even $ 1 5 each ! One issue is 
normally worth the pr ice of a years su bscription for the game val ue alone. 

For example, our  May Issue of the S-80 Edit ion for the TRS-80 and Video Genie computers is  a spec ia l  Star Trek I ssue.  We i nc l ude two 
complete Star Trek games, i n c l u d i n g  one for which over 2000 peo ple paid $ 1 4.95 each. We i n c l u d e  8K of remark statements not i ncl uded 
in the commercial  version so you can u nderstand how it works and make your own modif i catio n s .  There is  a ten page art ic le and f l i g h t  
manual lavishly i l l u strated w i t h  examples from t h e  actual  p l a y  o f  t h e  g a m e .  Y o u  c a n  even s u bscri be on cassette or d iskette i f  you don't 
want to type i n  the l ine  l ist ings.  The game issue also inc l udes a n  art ic le on Star Trek, the Motion P icture,  i n c l u d i n g  five programs 
developed on a 4K Level I T RS-80 to be used as d isp lays in  the movie! Another program i n c l uded is  an u ncopyrig hted day of the week 
routine that you ca n u se in you r own programs. 

The May issue of ou r Apple Edit ion i nc l udes a h i g h  speed, colorf u l ,  chal leng i n g  version of the space i n vaders game that is  so popu lar 
in the arcades. Other features i nclude the second i nsta l l ment of the book, " I nt imate I nstructio ns i n  I nteger BASI C", R ight/ Left - a game 
for very young c h i l d ren,  Small  Marquee - a word g uess ing game, Black Box - a game of ded uction,  Magic Cave - a game seeking 
treasure i n  a hazardous d u n geon, p l u s  a d isk  catalog program and a method for  protect ing you r program against  copyi n g .  

Atari owners w i l l  s o o n  have their  o w n  SoftSide! SoftSide: Atari is  n o w  accept i n g  charter s u bscript ions,  a n d  the f i rst i s s u e  w i l l  come 
this summer.  

SoftSide:S-80 • 
B u l k  rate $ 1 8  yea r 
F i rst C l ass $25 
Cassette $39.50, 6 m o n ths 
D i s kette $69 .50, 6 m o n t h s  

SoftSide: Apple�"'{£& 
$ 1 5 year \� 
$22 
( n ot ava i l a b l e )  
$69.50,  6 months 

SoftSide: Atarl)l\... 
$ 1 5  year 
$22 
( n ot ava i l a b l e )  
( n o t  ava i l ab l e )  

Ca l l  to l l  f ree 1 -800-258-1 790 and u se yo u r  V i sa o r  M aste r C h a rg e  .Sci�a ( i n  N . H .  ca l l  603-673-5 1 44 )  . 1• ft _ .. o r  send yo u r  check a n d  the vers i o n y o u  d es i re to 

� P . O .  Box 68 M i l fo rd , N . H .  03055 

Also from SoftSide Publ ications 

Unlock the �� 
hidden power 

of your computer! t'S 
The g u i de to us ing mac h i n e  lang uage ro uti nes from Level I I  BAS I C  (TRS-80) 
n your  own p rograms. Contai ns comments on the c o m p l ete code of Level I I  .-......... BAS I C ,  several p rog rams to explore and use t h e  s u b rout i nes i n  read o n l y  11111111 .. •••••� memory,  and explanati ons of how to use the mater ia l .  I nc l udes l i ne l ist i ng 

for a c o m p l ete monitor  and Z-80 d i sassem bler .  T h i s  book i n c l u d es Su permap 
and the TRS-80 Disassem bled Handbook, i nd e pe n dent ly  p u b l ished at $30. 

TheSoltware Exchange 
6 SruthStrcet, Box 68, Milford, NH 03055 603 -673-5144 

Circle 85 on inquiry card. 

Only $1 9.95 p l u s  $1 s h i p p i ng 

1 -800-258-1 790 
( in N H  cal l  673-5144) 
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WltERE CAN )UI fiNd . . .  
.r-J, Des c ri ptions of h und reds of the best prog rams f rom . . .  
"MJ The Software Exchange,  The P rog ram m e rs G u i l d ,  Q u a l i ty S oftware, Radio 

Shack,  Automated S i m u l at i o n s, Personal Software, Apparat, Ad ve n t u re I nternat i o n a l ,  
Synergist ic Software, Peri p herals U n l i m ited , M i c h ael Sh rayer Software, S m a l l  B u si ness 
Systems G ro u p ,  Racet Com p u tes, B roderb u n d  Software, R am wa re, Level IV,  I n sta n t  Software, 
Acorn Software, Ata r i ,  Hayden,  M i c rosoft, Smal l  Syste ms S oftwa re, Softape, M u se, Perso nal  
F i n ance Systems, Lance M i c k l us, I n c . ,  SoftS ide ,  Web Associates, Strateg i c  S i m u lat ions,  

80- US . . .  

Com p uter systems, peripherals , pr inters, f loppy and h a r d  d is k  d r i ves , m odems, 
power suppl ies, mem o ries and other accessor ies for the TRS-80, A p ple, and 
Atar i com p uters at discount p rices . . .  

Books about your com p uter from Rad i o  S hac k ,  Scel b i ,  H oward Sam s ,  Hayden, 
Com pusoft, and SoftS i de Publ icat i ons . . .  

A catalog of com puter magaz i nes for the Apple, Atar i ,  and TRS-80 . . .  

All  t h i s  and m ore can be found i n  the Comp lete 
Computer Catalog ue from H ar d S i de, SoftS i de, and 

The Software Exc hange! 1 36- page catalo g ue only $ 1  
(double cred i t  on your f i rst order ) .  

Send $ 1  and your name and ad d ress today to:  
�� Ye Com pleate Com p uter Catalog ue, 

A 
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H A R DS I D E  i n  
c o nj u n ct i o n  w i t h  
M I C R O M I N T has 
so l ved t h e  
TRS-80 1 / 0  
bott l e-neck.  
This  new 
expansion 

i n te rface, desi g n ed 
by Steve Ciarc ia ,  is 

descri bed i n  d etai l in the J u n e  issue 
of BYTE magaz i n e .  T h e  C O M M -80 p rovides 

the most u sed feat u res of the R S  exp a n s i o n  i n terface 
i n t o  a s i n g l e  l ow- cost ( $ 1 80 vs. $400) u n i t .  The C O M M -80 has 

a f u l l S-b i t  paral le l  port com pared to the RS' p r i nter-o n l y p o rt .  There 
is also a b u i lt- i n RS-232-C i nterface ( n o  extra board to p u rc h ase ) .  A B U S  

c o n necto r i s  p rov ided f o r  f u t u re expans i o n .  And t o  real l y  c l ean u p  t h e  1 / 0  bott l e-neck ,  u p  to 1 6  
of th ese u n i ts can be c h a i ned together and add ressed separate l y .  T h e  u n i t con nects , w i t h  t h e  
cable  s u p p l i e d ,  d i rect l y  to the C PU/Keyboard o r  expan s i o n  i nterface. T h i s  is the o n l y  i n te rface 
yo u need t o  t u rn y o u r  TRS-80 i n to a t i me-shar ing  term i n al w i t h  p ro v i s i o n s  for a p r i n ter .  

Term i n al softwa re i s  i n c l u d e d .  C O M M -80 . . . . . . . . . . . . . . . . . . . .  $ 1 79 . 95 

D E A L E R  I N Q U I R I ES I N V I T E D  

T O  O R D E R  T O L L- F R E E  
1 -800-258-1 790 "" '" "" ., ..... I 

6 South Street, M i lford, N H  03055 (603) 673-51 44 

L I ST O U R  
TRS-80 C O M P U T E R S: P R I C E  P R I C E  P R I NTER CABLES: 

Level I I ,  4 K  $ 6 1 9 .00 $559 .00 Q P I I  to Expa n s i o n  I n terface Ca b l e  1 9 .95 1 9 .00 
Level I I ,  1 6 K ,  no keypad 669.00 LRC to T RS-80 cable  20.00 
Level I I ,  1 6 K ,  w/keypad 849 .00 749.00 LRC to A P P L E  c a b l e  20.00 

EXPAN S I O N  I N T E R FACES: L R C  to EX I DY cable 20.00 

C O M M-80 I nterface 
LRC to P ET, I E E E  cable  59 .00 

1 79 .95 L R C  to RS232C m a l e ,  cab le  65.00 
Expansion I n terface, no R A M  299 .00 269.00 LRC to R S232C fem ale,  cable 65 .00 
Expan s i o n  I nterface, '1 6 K  RAM ( N E C )  448.00 369 00 730 or 737 to TRS-80 cable  29 .00 
Expa n s i o n  l _nterface, 32K R A M ,  ( N E C )  597 .00 459.00 779 or 753 to T RS-80 cable 35 .00 
D I S K  DRIV ES: PERIPHER IALS: 
Perc o m ,  TFD-1 00, 40-track 399.00 389 .00 N ovation CAT Modem 1 89.95 1 79 .00 
Perc om, Dual  T FD-1 OO's 795 .00 775 .00 U DS 1 03-LP 1 95 .00 
Percom ,  T F D-200, 77-track 675 .00 650.00 RS-232-C I nterface B oard 99 .00 89 .00 
Perc o m ,  Dual  T F D-200's 1 350 .00 1 300.00 T R S-232 Pr i nter I nterface 39.95 
CompuTh i n k ,  D ua l  D rive,  D ua l  S i d ed 1 295 .00 DATA Dubber 49.95 
DISK D R I V E  ACCESS O R I ES:  16K Memory K i t ,  Keyboard 99 .00 

2-Dr ive cab le for T R S-80 29 .95 29 .00 1 6K Mem ory U p g rade K i t ,  E . l .  95 .00 

4-Drive cable for T RS-80 39.95 39.00 Percom E lectric Cra yo n ,  w/c a b l e  279.00 

Percom Data Separator 29 .95 Busy Box,  T R S-80 1 09 .95 

Exte n d e r  Card 1 5 .95 1 5 .00 B u s y  Box,  A PP L E  1 1 4.95 
BSR X - 1 0 ,  Starter K i t  )1\. 1 24 .95 

P R I NTERS: 

Centronics 730 795.00 7 1 9 .00 
ATARI COMPUTERS:  

Centronics 737 995 .00 895.00 ATAR I 800 Com puter System 1 080 .00 875 .00 

Centron ics 753-2 3 1 96 .00 2695 .00 ATA R I  400 Com puter 630.00 499.00 

Centronics 779-2 1 559 .00 995 .00 ATA R I  4 1 0  P rogram R ecorder 89.95 6 5 .00 

RS Q u i ck Pr inte r I I  2 1 9 .00 209 .00 ATA R I  8 1 0  D i s k  Drive 699 .95 565 .00 

RS L i n e  Pri nter I l l  1 960.00 1 8 1 3 .00 ATAR I 820 P r i n t e r  599 .95 470.00 

N EC 5530 S p i nW riter  2995 .00 2595 .00 J oystic k  Contro l l e rs 1 9 .95 1 8 .95 

LRC 7000+ 389 .00 . 369 .00 Paddle Contro l l e rs 1 9 .95 1 8 .95 

L R C  7 000+ (64 c ol u m n )  405.00 389 .00 'TRS·BO i s  a trademark of Tandy Corp. 

Circle 87 on inquiry card. 
· Apple i s  a trademark of Apple Computer Co. 
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A Telephone-Dialing 
Microcomputer 

Introduction 
This article describes an applica­

tion of computers to personal control 
of communication facilities. I have 
added some simple hardware to my 
KIM-1 microcomputer and have suc­
cessfully dialed local and long­
distance numbers on my home 
telephone . Although I made use of an 
expanded KIM to develop the pro­
grams listed here, the final program 
and data tables fit into the standard 
KIM memory. 

In the form presented here, the 
system accepts a single telephone 
number from the KIM keypad, dials 
it, and stores it for redialing. In my 
system, only one number is stored in 
the computer at a time, but the 
routines could be used by a super­
visory program to select and dial 
from a list of several stored numbers . 

Two methods of dialing are avail­
able. One method uses pulses to con­
trol a solenoid that interrupts the 
telephone connection . The other 
method, which is faster, generates 
dual-tone, multiple-frequency signals 
that are acoustically coupled to the 
telephone receiver. 

. 

How to Use the Program 
After loading into KIM, the dialer 

program is started at address hexa-

Touch Tone is a registered trade­
mark of the Bell System for its 
dual-tone, multiple-frequency sig­
naling equipment. 
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decimal 0200. The program will 
accept any telephone number up to 
eleven digits long from KIM's 
keypad. As the number is entered, the 
last six digits appear in the display, 
rolling earlier digits off the left edge 
of the display. All eleven digits are 
stored in the computer's memory. If 
you make a mistake, pressing the GO 
key clears the number, puts six Fs in 
the display, and lets you start over. 

You can generate higher 
frequencies by using a 
larger increment to step 
through the waveform 
table . 

When the number has been entered 
correctly, there are two options for 
dialing. The first option is to . push 
KIM's AD key. The system will pro­
duce data for a digital-to-analog 
(D I A) converter to generate a pair of 
audio tones for each of the stored 
digits. These tones are the same ones 
produced by push-button telephones. 
The tones will operate the telephone 
switching circuits if the sound is 
coupled to the receiver mouthpiece 
by a speaker held nearby. 

The second option is to push KIM's 
DA key. The system will briefly 
break the telephone connection the 
proper number of times and at the 
correct rate, the way a rotary-dial 
telephone does. A solenoid must be 
connected to the cradle button of the 

telephone receiver to operate the 
telephone switching circuits. 

After the number has been dialed, 
it remains stored in the computer, 
ready to be dialed again. A new 
number can be entered by first press­
ing the clear (GO) key and then using 
the keypad to enter the new number. 
Since the present system can store 
and recall only one number, the 
primary usefulness of the device is to 
eliminate reentering a number when 
repeatedly calling a line that is busy. 

If your telephone line to the central 
office is not set up to accept the 
Touch-Tone frequencies, you will be 
limited to the pulse-dialing method, 
using a solenoid to depress the cradle 
button. On the other hand, if you 
have a push-button telephone, your 
computer will be able to use both 
methods to dial. 

Telephone System Basics - Tones 
Push-button telephones dial other 

telephones by sending pairs of audio 
frequency tones over the telephone 
voice channel each time the user 
holds down a key on the telephone 
set .  The telephone company selected 
the particular tones that  are 
employed so they could be easily 
decoded, but we need only know 
what the frequencies are. Table l lists 
the frequencies generated by the 
various buttons. 

Central-office switching facilities 
decode the tones and connect the 
desired circuits based on the sequence 
of tone pairs received. Each tone pair 
must last long enough to be recog-



Hexadec i m a l  Hexadeci m a l  Telephone KIM-1 Freq uencies 
Offset Data D i g it Key (Hz) 

00 08 oc 0 0 941 , 1 336 
02 02 OA 1 1 697, 1 209 
04 02 oc 2 2 697, 1 336 
06 02 OE 3 3 697, 1 477 
08 04 OA 4 4 770, 1 209 
OA 04 oc 5 5 770, 1 336 oc 04 OE 6 6 770, 1 477 
OE 06 OA 7 7 852, 1 209 
1 0  06 oc 8 8 852, 1 336 
1 2  06 OE 9 9 852, 1 477 
1 4  08 OA * A 941 ' 1 209 
1 6  08 OE # B 941 ' 1 477 
1 8  00 00 none c silence 

Table 1: Dual-tone, multiple-frequency (ie: Touch-Tone) signals and tables within the DIAL program. Each Touch-Tone digit is 
composed of two frequencies, with a total of eight basic frequencies producing the tones for the twelve valid Touch-Tone keys. 
(See table 2.) The numbers necessary to produce each of the eight frequencies are contained in the table FRQINC (at 2 bytes per 
frequency). The two numbers in the DATA column point to the appropriate numbers in the FRQINC table necessary to make the 
two frequencies used by this key. These same numbers (the contents of the DATA column) are in the table TONT AB (see listing 
1), and the number pairs are pointed to by the number in the OFFSET column. 

nized as a digit by the switching 
equipment, and there must be enough 
separation between tone pairs to · 
dis tinguish separate digi ts . Ex­
perimentally, a tone pair duration of 
about 150 ms and a separation of 
about 75 ms seem to work with my 
telephone. 

Telephone System Basics - Dial 
Pulses 

When you pick up the receiver on a 
telephone, an electrical connection is 
made to the lines leading to the cen­
tral office. When you replace the 
receiver on the cradle the connection 
is broken or interrupted. This applies 
to both push-button and rotary-dial 
telephones. 

The rotary dial on a telephone is a 
mechanical device which periodically 
breaks the connection leading to the 
central office . As you place your 
finger in a numbered hole and rotate 
the dial to the stop, the connection is 
still maintained. When you release 
the dial, as it travels back to its 
resting position it breaks the connec­
tion at the rate of about ten times per 
second, thus dialing that digit .  

A number of interruptions equal to 
the value of the digit you dialed will 
occur each time you release the dial, 
with the exception that 0 (ie : the digit 
zero) causes a total of ten interrup­
tions. If you dial a 7, for example, 
seven interruptions will occur when 
you release the dial. 

+ 2 4 V  MECHANICAL CONNECTION 

+5 V  

G 

P B O  

1 N l005 

I C l  
7 5 4 5 0 8  

._ _ _. 

lC 5 

r ------------, 
/ I / I 1/1 /GUARDIAN c::v! 

2B P CONT 
SOLENO I D  

N um ber Type + 5  V G N D  

IC1 754508 1 4  7 

Figure 1: Schematic diagram for solenoid interface to the computer. In this method, the 
computer interrupts the phone line by pressing and releasing the cradle switch button 
on the body of the telephone set. IC1 is a TTL-compatible peripheral driver capable of 
switching up to 300 rnA at 30 V. A logical 0 at the output bit PBO leaves the push-type 
solenoid unenergized, and a logical 1 energizes the solenoid, pushing the cradle switch 
button down and interrupting the telephone line. 

The central-office circuitry counts 
the number of interruptions to deter­
mine which digit was dialed. The 
longer pause between digits is inter­
preted as evidence that one digit is 
complete and that another may 
begin. 

Numbers can also be dialed by 
pushing the cradle switch button at 
the rate of ten times per second. This 
means that a solenoid plunger can be 
mounted to depress and release the 
cradle switch on the telephone set .  

Since the telephone company pro­
hibits the installation of unapproved 
equipment on the telephone lines, the 
only method of interrupting the 
phone line to be considered here is 
that of using a solenoid to push the 
cradle button rather than the method 
of making any direct connection to 
the l i n e .  Jules  Gi lder's  b ook 
Telephone Accessories You Can Build 
(see References) contains solenoid in­
stallation suggestions . 

There is no problem with using the 
d u a l - t o n e ,  mul t ip l e-frequ ency 
method of  dialing as  long as the 
coupl ing is done through the 
microphone of the handset and not 
by direct connection to the lines 
leading to the telephone. 

If you are interested in learning 
more about the op�ration of the 
telephone system in general, the 
References include other sources, 
such as Peter Luff's Scien tific 
American article. 

Software Required - Pulses 
For generating interrupting pulses, 

an output bit on one of the KIM's in-
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put/output (1!0) lines connected to a 
solenoid driver can be used. KIM's 
programmable interval timer can help 
to simplify the programming to con­
trol the duration of the solenoid on 
and off periods. The on time for a 
pulse (ie : the length of the interrup­
tion) seems to be about 35 ms and the 

off time (ie : the time between inter­
ruptions) seems to be about 65 ms . 

When a telephone number is 
entered to the program for dialing, 
each digit must cause a corresponding 
number of pulses to be output (eg : 
one pulse for a 1 digit, two pulses for 
a 2 digit, and so on) . Ten pulses are 

Hexadecimal Hexadecimal Frequency 
Offset I nteger, Fraction (Hz) 

00 00,00 0 (silence) 
02 OB,3E 697 
04 OC,6B 770 
06 O D , B E  852 
08 OF,2D 941 
OA 1 3 ,80 1 209 oc 1 5 ,8C 1 336 
OE 1 7 , 02 1 477 
1 0  1 A,56 1 633 

Table 2: The basic frequencies used in the Touch-Tone system and their relation to 
the FRQINC table. The sound-producing routine SOUND creates the digital values 
that will become an analog audio signal by lookup in a table containing a sine wave 
"template. " The frequency of the sine wave is varied by changing the number of 
values of the template skipped over before releasing the next digital value. The 
values in FRQINC are the increment values necessary to generate the given frequen­
cy, expressed as a hexadecimal integer-and-fraction pair. 

G reat Selecti on! G reat Prices! G reat Del iveries 
Maste r Charge!  Visa!  C . O . D . !  No Risk! 

List OUR List O U R  
Price P R I C E  Price P R I C E  

T l  99/4 Computer Console 950 859 Osborne GL, AR & AP, PR 69 ea. 
Horizon-2-64K-Quad 4330 3695 Hazeltine 1 500 1 225 1 089 
Horizon-2-32K-Double 3095 2595 Hi-Plot Plotter 1 085 929 
Horizon-2-64K-Double 3830 3195 Hi-Pad Digitizer 795 669 
Northstar 32K RAM 739 599 Tl8 1 0  w/CP, FLC, F U L  2 1 95 1 989 

North Star 1 6 K  RAM 499 399 Thinkertoys Discus-2 1 1 99 1 099 

North Star 1 8M B  Hard Disk Call Thinkertoys 26 MB Hard Disk ... Call 
NEG 55 1 5  Serial Printer 2850 2499 ATAR I  800 SK 1 080 899 
NEG Tractor Feed 220 1 99 PET SK Graphics, Lg KB 795 695 
Soroc 1 0 1 20 995 889 Word Star Word Processor 500 350 
Hazeltine 1 420 995 899 Magic Wand Word Processor 400 350 

Pri ces s u bject to c h a n g e .  
D e l i very s u bject to a v a i la b i l i t y .  

C I R C L E  C O M PUTE R SALES 
700 Larks p u r  La n d i n g  C i rc l e  

We p a y  s h i p p i n g  on prepaid orders. 
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Circle 236 on inquiry card. 

sent for the 0 digit .  
The program must generate these 

pulses at the rate of ten per second 
and pause for about lJz second be­
tween digits, thus allowing the 
telephone system to distinguish be­
tween digits. For the program in this 
article, pulses on the KIM output line 
PBO control a solenoid connected as 
shown in figure 1 .  

Software Required - Tones 
One method of generating tone 

pairs for the telephone network is to 
produce two square waves of the cor­
rect frequencies using just two com­
puter output bits, combining the 
resulting tones by filters and a 
resistive network. This would give a 
waveform with much distortion, but 
it might be adequate for the telephone 
system. 

I have chosen to generate low­
distortion sine waves by using the 
computer to shuffle data and send 
values to a digital-to-analog con­
verter. I generate audio waveforms in 
real time by transmitting a byte to an 
8-bit converter at a rate that is more 
than triple the frequency of my 
highest tone. This technique, de­
scribed below, uses a table that holds 
the values for the shape of a sine 
waveform. The idea is based on Hal 
Chamberlin's work. (See References . )  

The sine waveform table occupies 
exactly 256 bytes and starts at the 
beginning of a page boundary. So 
that I need deal only with positive 
values, and to avoid overflow with 
addition, the values stored in the 
table range from a minimum of 0 to a 
maximum of hexadecimal 7F . See the 
SINT AB table which starts at hexa­
decimal 0300 in listing 1 for the values 
stored in the table. Since exactly one 
cycle is stored, going from the last en­
try in the table to the first entry will 
give a smooth transition to the next 
cycle of a continuous waveform. My 
table is stored in page 03 of memory. 

Waveform Generation 
To give you an idea of how the 

real-time waveform genera tion 
works, I will use an example. Starting 
at the first table location, I get a value 
from the table and convert that value 
to a voltage. Later, after a fixed inter­
val, I will go to the next table loca­
tion, get the value stored there, and 

Text continued on page 160 
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Listing 1: Program listing for the main program, which includes the telephone number entry, audio-tone dialing, and pulse-dialing 
routines. The main routine, DIAL, starts at hexadecimal 0200. The sine wave table starts at hexadecimal 0300; it can be moved if the 

. new beginning address starts on a page boundary and if the byte at PAGEl points td that page number. The program uses routines 
SCANDS and GETKEY of the KIM monitor. 

LINE ADDRESS 

1 J O O O 

2 J O O :J 
3 0 0 0 1 

4 J 0 0 2  
5 :1 0 0 3  
6 :J 0 0 4 

7 J 0 0 5  
!l 0 0 06 

9 ) 0 0 7  

1 0  ) 0 0 8 
1 1  J 0 0 9  

1 2  J O D I\  
1 3  o o o a  
1 4 J O O C  

1 5  :1 0 1 0  

1 5  J 0 1 2  

1 5  :J O H  
1 5  J J 1 � 
1 5  0 0 1 S  

1 6  D O H  
1 6  J 0 1 C  

1 6  J O H  
1 6  J 0 2 J  

1 7  J 0 2 2  

1 7  0 0 2 4  
1 7  0 0 2 6  

1 7  0 0 2 3  

1 8  D 0 2 A  
1 8  0 0 2 C  
1 8  J 0 2 E  
1 8  J 0 3 0  

1 9  0 0 3 2  
1 9  J 0 3 4  
1 9  0 0 3 6 
1 9  0 0 3 8  
2 0 :J 0 3 �  

2 1  0 0 3 C  

2 2  J 0 4 7  

2 3  0 0 4 8 

2 4  :1 0 4 8  

2 5  0 0 4 8  

2 6  0 0 4 8  
2 7  0 0 4 8  
2 8  0 0 4 8  
2 9  J 0 4 B  

3 0 :J 0 4 8  
3 1  0 0 4 8  

3 2  0 0 4 8  
3 3  0 0 4 8  
3 4  D 0 4 8  
3 5  J 0 4 8  

3 6  J 1 0 0 

3 7  D 1 0 2 
3 8  J 1 04 
3 9  J 1 0 6 

4 0  0 1 0 9 

4 1  0 1 0 B 

4 2  J 1 0 C 
4 3 J 1 D E  

4 4  0 1 1 0  
4 5  0 1 1 1  

4 6  0 1 1 3  
4 7  :1 1 1 5 
4 8  H H  
4 9  J 1 1 7  
5 0  D 1 1 A  

5 1  J 1 1 B  
5 2  0 1 1 0  
5 3  J 1 1 f  
5 4  J 1 2 1 

5 5  J 1 2 3 
5 6  J 1 2 6 
5 7  J 1 2 7  
5 8  ) 1 2 9 

5 9  0 1 2 8 

0 3  

0 3  

O B  

OBJECT 
CODE 

0 0  0 0  
O B  3 E  
o c  6 8  

0 0  B E  

O F  2 0  
1 3  c O  
1 5 b C  
1 7  0 2  
1 A 5 6  

D B  O C  

0 2  O A  
0 2  o c  
0 2 O f  

0 4  O A  
0 4  o c  

0 4  O f  
0 6  G A  
0 6  o c  
0 6  O E  
0 8  O A 

08 O F  

0 0 0 0  

A 2  0 0  
8 6  O A 
B S  3 C  

2 0  1 1  0 1  

A 6  O A  

E 8 
E 4  0 !1  
3 0  f 2  
6 0  
C 9  O C  
1 0  2 A  
O A  
A 8  

8 9  2 ?  0 0  
A A  

B S  1 0  
8 5  0 1  

8 5 1 1  
8 5  0 0  

B 9  2 3  D O  
A A  

8 5  1 0  
8 5  0 6  

8 5  1 1  

LABEL 

I N C 1 F  
u .c 1 1  

P NT 1 f  

P N T 1 1  

P AG E 1  

I N C 2 F  
I NC 2 I  

P NT 2 F  

P N T 2 I  
P A G E 2  

T E,., P X  

N O I  G I  T 

F RQ IN C 

T ON H B  

D I6 TA B  

M A X KE Y 

I t.; H  

P O I  N T H  

O A C 
0 AC D I  R 

P O R  T B  

P B D  IR 

T 1 0 2 4  
T S T AT 

0 Ul'l i'IY 
S CA NO S 

6 E T K E Y  

T ON ES 

T ON E S  1 

S E T UP 
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INSTRUCTION 
MNEMONIC 
• = S O 0 
* = • + 1 
* = * +  1 
* = * + 1 
* = * + 1 

• 8 Y T  E SO 3 
* = .. + 1 
• = • + 1 

* = • •  1 
* = * +  1 
. B Y T E  S 0 3 

• = • + 1 
. B Y T E S O B 
• = $ 1 (J 

OPERAND COMMENTARY 

P N T  11 A t.O P A G E l  T O G  E H l E R  P O I N T  T O  A L O C A T I O N  IN 

S I N  TA B .  T H I S  E N A B L E S U S E O F  I N D I R E C T  A D D R E S S  lN G 

. o B Y T E S O CO O , S O B 3 E  , S O C 68 , S O o B E , S O F 2 0  V A L U E S  F O R  I N C n , l N C II F  ( N OT E  O R O  

• 0 & Y TE S 1 38 0 , S 1 5 8  C , S 1 7  02 , S 1 A 5 6 

. D B Y  TE S 0 80 C  , S 0 2 0 A  , S 0 2  CC , S 0 2 0 E  H O L D S  P A I R S  O F  O F F S E T S  F R O M  S T A R T 

. D B Y T E S 0 40 A , S 0 4 0 C , S 0 4 0E , $ 0 6 0 A O f  F R Q I N C .  E A C H  B Y T E  F O R ON E T O N  

. D B Y T E S O tO C  , S D 6 0 E , S 0 8  CA , S 08 0 E  T O N T A B  W I T H  D I G I T  N U M B E R F RO M  0 0  

o D B Y TE S O OO O  

* = * + N O 1 6  I T  
• = •+ 1 

S P A C E F O R  T H E  D I G I T S O F  T H E  T E L E P H O N E  N U M B E R  

L O C A  li O N  F O R  LAS T K E Y C O D E  

= S O C  
= S f 9  

H I G H ES T D I G I T  A L L O W E D  I N  T E L E P H O N E  N U M B E R  

K I M  DI S P L A Y  V A R I A B LE S  

= S  F B  

= S 1 7  00 

= s  1 1  u1 

=S 17 0 2  
=S 1 7 03 
= S 1 7  07 

= S 1 7  07 

= S  1 9  48 

=S 1 f  1 F  

= S  1 F  6A 

* = $ 0 1 0 0  
L D X  !IS O ( 
S T .II 

L D A  
J S R  

l E M PX S A V E  X ,  l T  W I L L  B E  A L T E R E D  B Y  S E T U P  

D I  G TA B  , X  
S E T UP G E T RE A D Y  A N D  TH E N  M A K E  T H E  T O N E S  

L D  X TE PI PX 

I N X  

C P X  N D I G I T  D O N E  A l l  D I G I T S . O F  N U M B E R !  

8 ,.,  1 T O N ES 1 
R T S  

C PI P  IIH A XK E Y K E Y S A B O V E  M A X K E Y N O T  A L L O W E D  
B P L  S E  T UP 1 
A S L  A 
T A Y  

L O A  T O N TA B , Y  G E T  OF F S E T I N T O F R Q I N C  F O R  F I R S T  T O N E  
T A X  

L O A  F R Q IN C  , X  G E T  FR E !l  I N C R  F O R  F I R S T  T O N E  
S T A  I N C  1 I  I N T E  EE R P A R T 
L O A  F R Q IN C + 1 , X  

S T A  I N C l F  F R A C U O N A L P A R T  

L O A T O N TA B +1 , Y G E T  OF F S E T I N T O F R Q I N C  F O R  S E C O N D  T O N E  
T A X  

L O A  f R Q iti C , X  
S T A  1 N t 2I 

L D A  F R Q IN C +1 , X  Listing 1 continued on page 146 
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Listing 1 continued: 

6 0 ::1 1 2 0 8 5  0 5  S T A  I N C 2 F  

6 1  J 1 2 F 2 0 4 0  0 1 J S R S O U ND 

6 2  J 1 3 2 A 9  4 A L O A  # S  4 A 

6 3  D 1 3 4  8 0  0 7  1 7  S T A  T 1  0 24 

6 4  J 1 3 7  8 D  0 7  1 7 S T A  T 1  0 24 

6 5  :J 1 3A A D  Q 7  1 7  O LY L D A  T S  T AT P A U S E B E T W E E N  S E N D  l N G  O F  T O N E  P A l  R S  

6 6  ::1 1 3 0 1 0  F B  B P L DL Y 

6 7  D 1 3 F  6 0 S E T  UP 1 R T S  

6 8  ::1 1 4 0  A O  0 0  S OU N D  L D Y  II$ 0 0 T H I S  S U B R OU T I N E  G E N E R A T E S  T H E  T O N E  P A I R S 

6 9  J 1 4 2 A 9 9 2  L D A  # S  9 2 

7 0  0 1 4 4 8 D  0 7  1 7  S T A  T 1  0 24 

7 1  :1 1 4 7  8 D 0 7  1 7 S T A  T 1  0 24 

7 2  J 1 4 A 1 8  S O U N D  1 C L C  T H I S  L O O P  T A K E S  6 3  S T A T E S  T O  E X E C U T E  

7 3  :1 1 4 3 B 1  0 3  L D A  { P N 11 I > , Y  G E T  VA L U E F R O P'I  S I N T A B  W I T H  I N D I R E C T A D D R E S S I N G  

7 4  0 1 4 0 7 1  o e  A D C  ( P N l 2 0 , Y  Y = O .  P N T II I ,  P A G E # CO N T A I N S  T H E  A D D R E S S  

7 5  :J 1 4 F 8 D  00 1 7  S T A  D A  C 

7 6  J 1 '5 2 1 B  C L C  

7 7  J 1 5 3 A S  0 2  L D A  P N  T 1 F  I N C R EA S E  T H E P O I N T E R TO S I N T A B  

7 8  J 1 5 5  6 5  G O  A D (  I N C 1 F  B Y  A DO I N G  V A L U E  F R OI'I F R Q I N C  

7 9  ::1 1 5 7 8 5  0 2  S l A  P N  T 1 F  

8 0  J 1 5 9 A S  0 3 L D A  P N  T 1 1  

8 1  0 1 5 B 6 5  0 1  A D C  I N C  l i  
8 2  ) 1 5 0 8 5  0 3  S T A  P N  T 1 I  

8 3  D 1 5 F  1 8  C L C 

8 4  :J 1 6 J A S  u 7  L D A  PN T 2 F  

8 5  0 1 6 2 6 5  O S  A D C  I N C  2f  
1'> 6  !) 1 6 4 8 5  0 7  S T A  PN T 2 F  

i!7 J 1 6 t> A S  0!1 L D A  P N  T 2 I  

8 8  !J 1 6 S 6 5  G 6  A D C  I N C 2I 

8 9  :J 1 6 A 8 5  08 S T A  P N  T 2I 

9 0 J 1 6 C  A D  C 7  1 7 L D A  T S  T AT C H E C K I F  T I P'I E R O U T  Y E T  { N E G A T I V E >  

9 1 J 1 6 F 1 0 ll 9  B P L  SO U NO 1 L O O P  A G A I N  I F  NO T 

9 2  ) 1 7 1 6 0  R T S  

9 3  !:1 1 7 2 • = S 0 2 0 0  
9 4  J 2 0 J  A 2  F F D lA L L D X  # S F F E X E C UT I O N  S T A R TS H E R E  

9 5  3 2 0 2  9 A  T X S  ! N I T  IA L l l E  ST A C IC  P O I N T E R 

9 6  J 2 0 3 2 0  - .. L "  0 2  J S R  I N  I T  
9 7  J 2 0 b 2 0 1 F  1 F  L O O K  J S R  S C  A ND S L I G H T D I S P L A Y  F O R  A W H I L E 
9 8  J 2 0 9  2 0  6 �  1 F J S R  G E T KE Y L O OK F O R  K E Y  C LO S U R E 
9 9  n o c  A 6 0 8  L O X  N D  I GI T 

1 0 0  0 2  D E  0 5  3 C  C P'I P  O I G TA B , X  C H A N GE D  F R O  I'! LAS T C O D E ?  
1 0 1  ) 2 1 ) 9 5  3 C  S T A  O I G TA B , X  
1 0 2  J 2 1 2  F O F ?  B E Q  L O O K  N O ,  lO O K  AG A I N 
1 0 3 3 2 1 4 C 9  1 5  C M P  # S  1 5 L O O K  A G A I N I F  I T  J US T  S A Y S  K E Y R E L E A S E D  
1 0 4 J 2 1 5 F O  E.E B E Q  LO O k  
1 0 5  J 2 1 B  2 0 t.3 0 2 J S R  C l!  N 0 I T  I S  A I'< E W  K E Y ,  L ET C I! N O  H A ll E  I T  
1 0 6  J 2 1 a  8 0  E 9  B C S  LO O k  I F  C AR R Y  S E T ,  C 'I N D  T O O K  I T  
1 0 7  J 2 1 D  2 0  3 0  0 2  J S R  D I. G IT E L S F.  G I V �  I T  TO D I G I T  
1 0 8  0 2 2 0  B f  C L \1  
1 0 9 :1 2 2 1  s u  E. �  B V C  LO O k  
1 1 0 0 2 2 3 A 9  H I I'< I T  L O A  # S  F F  S E T  DI R E C T I ON R E 6 1  S T E R S  
1 1 1  J 2 2 S  ll D  G 1  1 7  S T A O A  C OI R O U T P UT S  
1 1 2  J 2 2 8  8 0  03' 1 7  S T A  P B  0 IR O U T P UT S  
1 1 3  J 2 2 3 A 9  0 0  L O A  li S C O  
1 1 4  J 2 2 D  8 0 0 2  1 7  S T A  PO R TB 
1 1 5  D 2 3 0  A 9  o r  Z E. R  0 L D A  li S  0 F S T O R E S O F  V A L U ES I N T O  T E L E P H O N E  N U I! B E R  
1 1 6  !:1 2 3 2  A 6  G B  L O X  N O  I GI T 
1 1 7  J 2 3 4  C A  Z ER 0 1  D E  X 
1 1 C J 2 3 5  9 5  3 C  S T A  O I G TA B , X  
1 1 9  J 2 3 7  D G  F B  B N E  I E  R 01 

1 2 0  J 2 3 9 2 0  4 C  0 2  J S R  S H  I FT2 P U T  F-s I N  D I S PL A Y  
1 2 1  0 2 3 C  6 0  R T S  
1 2 2 Cl 2 3 D  C 9  o c  D IG I T C P'I P  II "  A XK E Y K E Y S  A B O V E HA X K E  Y N O T  A L L O W E D  
1 2 3  J 2·3 F 1 0  2 1  B P L  O I G IT 1  
1 2 4 J 2 4 1  A 2  00 S H I H L O X  li S  0 0 S H I F T  N E .o D I G I T  I N TO T E L E P H O N E  N U P'I B E R  
1 2 5  0 2 4 3  B 5  3 0  S H I FT 1 L D A  D l  G TA B + 1 , X 
1 2 6  J 2 4 S  9 5 3 C  S T A  D I G TA B , X  
1 2 7 J 2 4 7 E 8  I N X  
1 2 8  J 2 4 8  E 4  O B  C P X  N O  I GI T 
1 2 9  D 2 H  3 0 F 7  B P'I I  S H I FT 1 
1 3 0  J 2 4 C  A 2 4 1  S HI F T 2 L D X liD I GT A B + 5  S E T U P L O OP 
1 3 1  J 2 4 E  A D  F B  L O Y  iiP O IN T H  
1 3 2 [)2 5 0  E! 5  o c  S H I F T 3  L O A  0 0 , X T H I S  L O O P  S H I F T S  D I G I T S  T H R U  D I S P L A Y  V A R I A B L E S  
1 3 3 J 2 5 2  O A  A S L  A 
1 3 4 0 2 5 3  IJ A  A S L  A 
1 3 5  J 2 5 4 O A  A S L  A 
1 3 6 0 2 5 5  O A  A S L  A 
1 3 7  J 2 5 6  1 5  0 1  O R A  s o  1 ,x 
1 3 8  J 2 5 B  9 9  c o  0 0  S T A  S O  0 , Y  
1 3 9  n s a  E l:!  I N X  Listing 1 continued on page 148 
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Now 
Graphics 
for your coii1puter 
$680 
Expand your computer's capabilities with this easy-to-use drum plotter. 
The Strobe Model 100 interfaces to any computer to generate professional quality graphics. 

OFFERING High Resolution Graphics Output * Outstanding Performance * Assembler Coded 
Drivers for High Speed Plotting * Precise Operator Controls * Interactive Coordinate Input 

ALSO AVAILABLE Hardware Interfaces for - TRS-80 · APPLE II · PET · S-100 . 
Applications Software Package providing vector plotting and variable size alphanumerics 
for: TRS-80 Level II BASIC, Applesoft BASIC, Northstar BASIC , CBASIC , 
Microsoft BASIC &> FORTRAN . 

" l RS-80. APPLE I I . and PE! are trademarks of Tandy Corp Apple.Compuler Co 
and Commodore Bus1ness Mach1nes. 1espechvely 

Circle 91 on inquiry card. 



Listing 1 continued: 

1 4 0 J 2 5 C  E o  I N X  

1 4 1  J 2 5 D  8 &  D E Y  

1 4 2  J 2 5 E  c o  F 9  C P Y  II I  N H D O W N  T O  L O W E S T  L O C AT I O N Y E T ?  

1 4 3  J 2 6 J 1 0 E E  B P L  S H  I Fl 3 
1 4 4 ::12 6 2 6 0 1> lG IT 1 R T S  

1 4 5  J 2 6 3  1 8  C H N D c u .  

1 4 6  ) 2 6 4  C 9  1 0  C I'I P liS 1 0 
1 4 7  J 2 6 b  1 0  0 1 B P L  C l'l  N 0 1  

1 4 8 0 2 6 S  6 0 R T S  R E T U RN I f  K E Y  C O D E  I S  S O O  T O  S O F  

1 4 9  J 2 6 9  C 9  1 0  C I'IN 0 1  C I'I P  liS 1 0 A D  K EY G E N E R A T E S  T ON E S  

1 5 0  J 2 6 B  D O  0 5  B N  l C M  N D2 

1 5 1  J 2 6 D  2 0  0 0  0 1  J S R TO N E S 

1 5 2  0 2 7J 3 8  S E C  

1 5 3 0 2 7 1 6 0  R T  S 

1 5 4  :J 2 7 2  C 9  1 3  C HN 0 2  C M P  li S  1 3 G O  K EY R E S E T S  E V E R Y T H I N G  

1 5 5  0 2 7 4  D O  0 5  B N E.  C M  N 03 

1 5 6  J 2 7 6 2 0 3 0  0 2  J S R  Z E  R 0 
1 5 7  J 2 7 9 3 8  S E C  

1 5 B J 2 7 A  6 0  R T S  

1 5 9  0 2 7 3  C 9  1 2  C I'I N  03 C M P  # $  1 ;;  + K E Y A V A I L A B L E F O R  U S E R  

1 6 0 :J 2 7 D  D O  O S  B N E  C l'l  N 04 

1 6 1  J 2 7 F  2 0  4 8  1 9  J S R  D U I'I !'IY 

1 6 2 J 2 B 2 3 b  S E C  

1 6 3  0 2 B 3 6 0  R T S  

1 6 4 ::12 8 4  C 9  1 1 C M N 04 C H P  liS 1 1  O A  K EY G EN E R A T E S  P U L S E S  

1 6 5 n B b  D O 0 4  B N E  C M  N D5 

1 6 6 G Z B S  2 0  B D  0 2  J S R  P U L SE 

1 6 7 J 2 B S  3 B  S E C  

1 6 8  J 2 B C  6 0  C I'IN O S  R T  S 

1 6 9  D 2 B D  A 2  0 0  P UL S E L O X  n o a  
1 7 0 :J2 B F  8 6  O A  P UL S E 1 S T X  T E PI PX S A V E  X ,  C L I C K  M O D I F I E S  X 

1 7 1  :1 2 9 1  B S  3 C  L O A  D I G TA P , X G E T  NE X T  D I G I T  O F  T E L E P H O N E  N U M B E R  

1 7 2  J 2 9 3  2 0  9E 0 2  J S R  C L  1 CK 

1 7 3 J 2 9 6 A 6  O A  L D X TE 1'1 PX 

1 7 4 ) 2 9 8 E B  I N X  

1 7 5  J 2 9 9 E 4  0 8  C P X  N O  l G I T  C H E C K I F  A L L  D I G I T S  O F  N U I'I B E R  H A V E B E E N P A S S E D  T O  C L l  

1 7 6 J 2 9 a 3 0  F 2  B H I  PU L SE 1 

1 7 7 J 2 9 D  60 R T S  
1 7 8  J 2 9 E.  C 9  OA C ll C K  C PI P  # S O  A P U L S E D I A L I N G  ON L Y  G O O D  F O R  D I G I T S  0 - 9 

1 7 9 J 2 A [) 1 0 4 0  B P L C L I CK 5 
1 8 0  0 2 A 2  ( 9  0 0  C PI  P II S O O  

1 B 1  0 2 A 4  D O  0 2  B N E  C L I CK 1 
1 8 2 :J 2 A 6 A 9  U A  L O A  it $  0 A H A K E  0 D I G I T  H A V E T E N  P U L S E S  

1 8 3  0 2  A B  A 5  C L l  C K  1 T A Y  

1 B 4  D 2 A 9  A 2  0 1 C LI C K 2 L O X  # $  0 1  

1 B 5 J 2 A a  B E  0 2  1 7  S T X  P O  R 1B S T A R 1 I N T E R R U P T I O N  
1 8 6  J 2 A E  A 2  2 5  L O X  liS 2 5 
1 B 7  J 2 8 0  B E 0 7 1 7  S T X  T 1  0 24 

1 B ii  J 2 B 3  B E  07 1 7  S T X  T1 0 24 

1 B 9  ) 2 B !l  A E  0 7  1 7  C L I C K 3  L O X  T S  1 AT H O L D  F O R  3 5  1'1 S EC 
1 9 0  J 2 B 9  1 0 F B  B P L  C L  I CK 3 

1 9 1  n s a  A 2  0 0  L O X  #S O O  
1 9 2  0 £ B D  B E  0 2  1 7  S T X  P O  R TB R E -E ST A B L I S H  t pN N E  C H O N  
1 9 3 0 2 C O A 2 3 D  L O X  # S 3  0 
1 9 4 J 2 C 2  B E  G 7  1 7  S T X  T 1  0 24 
1 9 5 J 2 C 5  8 E  0 7  1 7  S T X  T 1  0 24 

1 9 b J 2 C S  A E  0 7  1 7  C L l  C K 4  L D X  T S  1 AT H O L D F O R  6 5  I H E C 
1 9 7  0 2 C B  1 0  F R  B P L  C L I CK 4 

1 9 8  J 2 C D  8 E  D E Y  

1 9 9 0 2 C E  D O  0 9  ·B N E  C L I CK 2 A N Y  IIO R E  PU L S E S  T O  G O ?  
2 0 0 0 2 0 0  A O  0 1  L D Y  # S  0 1  

<: 0 1  n o z  A 2  f f  o !-Y 1 L O X  ii S  f F 0 0 T HI S  L O O P T W I C E  F O R  A 0 . 5  S E C  P A U S E  B E T W E E N  D I G I T S  
2 0 2  0 2 0 4 B E  0 7  1 7  S T X  T 1  0 24 

2 0 3  0 2 0 7 B E  0 7  1 7  S T X  T 1  0 24 
£ 0 4  J 2 D A  A E  0 7  1 7  D LY 2  L O X  T S  1 AT 

2 0 5  n o o  1 0  F B  B P L  D L  Y 2 
<: 0 6  J 2 D F B 8  D E Y  

£ 0 7 0 2 E O 1 0 r o  B P L  D L Y 1  

£ 0 8  J 2 E 2  6 0  C L I CK 5 R T S  

Z 0 9  J 2 E 3  • = S 0 30 0  

.:1 0  : n o o  4 0  S IN TA B . B YT E 6 4 , 65 1 6 7 1 6B , 70 1 7 1 , 7 3 , 74 

2 1 0  0 3 0 1  4 1  

2 1 0  J 3 0 2  4 3  

<: 1 0  0 3 0 3 4 4  

2 1 0  J 3 0 4  4 6  

2 1 0  0 3 0 5 4 7  
2 1 0  0 3 0 6  4 9  

<: 1 0  0 3 0 7  4 A  
2 1 1 0 3 0 3  4 C  . B Y T E 76 1 77 1  79 , B O , B 2 , B  3 1 8 5  1 B 6  

2 1 1 J 3 09  4 D  

2 1 1  Cl 3 0 A  4 F  L isting 1 continued o n  page 150 
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SuperSoft announces a complete line of 
CP/M* compatible software 

ACCOUNTING--------
supersott offers a complete. interactive accounting system at an affordable 

price. We started with the Osborne accounting system. the standard of the 
industry, and made it even better. Since either the General Ledger and the 
Accounts Payable/Receivable can stand alone, you do not need to purchase the 
entire system at once. This means that you can start with what you need and 
up-grade later. Look for a compatible Payroll package in the future. 

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 billing • customer statements 

• partial invoice payments • ;nvoice 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. Requires: 48K CP/M, terminal with cursor 
positioning and clear screen, one 8" disk or Two 5" disks. CBASIC2 required 

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 (i.e. API 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. Minimal requirements: 48K CP/M, terminal with 
cursor positioning, home and clear screen, one 8" disk or Two 5" disks. 
CBASIC2 required. 

Supplied with extensive. user manual: $200.00. Manual alone: $20.00. 

TEXT PROCESSING------
TFs - Text Formatting System: An extremely powerful formatter. More 

than 50 commands. Features include: 
• left & right margin justification • tabbing 
• headers and footers • auto paragraphing 
• page numbering • auto list numbering 
• chaptering • centering 
• dynamic insertion from disk fi le • user defined macros 
• exdented & indented paragraphs • underlining and backspace 
• works with any printer or CRT • much, much more 

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, manuals or any big 
job 

Text is entered using CP/M standard editor or most any CP/M compatible 
editor. TFS wil l  link completely with Super-M-Ust 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. 

MAIL ING LIST-------
SUPER-M-UST: A complete. easy to use mailing list program package. 

Allows for two names, two address. city, state. zip and a three digit code field for 
added flexibility. Super-M-Ust 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
Ust is the perfect companion to TFS. Handles 1 981 Zip Codes' 

Requires: 24K CP/M. 
Supplied with complete user manual $75.00. Manual alone: $1 0.00 UTILITIES --------
Utility pack # 1 :  A collection of programs that you wil l find useful and maybe 

even necessary in your daily work {we did!). Includes: 
CMP: Compare two files for equality. 

ARCHIVER: Compacts many files into one. useful when you run out of directory 
entries. 

SORT: In core sort of variable length records. 
XOIR: Extended. alphabetical directory listing with groupings by common 

extension. -

-----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 t�st 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 library. 

Minimal requirements: 24K CP/M. Supplied with complete user manual : 
$50.00 Manual alone: $ 1 5.00. 

-----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 co.mbination 
(One billion possible) is used to code and decode a file. Uses are unlimited. Below 
are a few examples: 
• data bases • general ledger 
• payroll files • correspondence 
• programs • tax records 

Encode/Decode is available in two versions: 

• inventory 
• accounts pay/rec 
• mailing lists 

Encode/Decode I provides a level of security suitable for normal use. 
Encode/Decode II 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 I I : $1 00.00 Manual alone: $1 5.00 

--- PROGRAMMING LANGUAGES 
ENHANCED 'TINY' PASCAL: We still call i t  'Tiny' but it's bigger and better 

than ever' 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 . . .  ELSE · WHILE · 'PEAK' & 'POKE' 
• READ & WRITE · REPEAT . . .  UNTIL • more 
'Tiny' Pascal is fast. Programs execute up to ten times faster than similar BASIC 
programs. 

SOURCE TOO! 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 d iscette: $85 .00. 

Manual alone: $1 0.00. -INTERCOMPUTER COMMUNICATIONS 
TERM: a complete intercommunications package for linking 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 discette' 

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 00.00 
Manual alone: $1 5.00. 

formats: CP/M 8" SOFT SECTORED. NORTHSTAR CP/M 
All Orders and General Information: 

SUPERSOFT ASSOCIATES 
P.O. BOX 1 628 
CHAMPAIGN, IL 61 820 
(21 7) 344-7596 

I VISA '' I 

PRINT: Formatted listings to printer. 
PG: Lists files to CRT a page at a time. 

. . .  plus more . 
Requires: 24K CP/M. 

SuperSoft Technical Hot Line: (21 7) 384-Q847 
(answered only when technician Is available) 

'CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 

Supplied with instructions on d iscette: $50 00 

Circle 92 on i nquiry card. 
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Circle 93 on i nquiry card. 

OPTIMIZED SYSTEMS 
SOFTWARE 

PRESENTS 

CONTROL PROGRAM/APPLE 
the DOS you have been waiting for 

OSS CP/A is an al l  new, disk-based 
operat i n g  system w h i c h  prov ides 
commands a n d  ut i l i t ies s i m i l a r  to 
CP/M®. C P/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 
expan d a b l e ,  f lexi b l e ,  consistent ,  

easy-to-use and available now with 
compatible program products: 

BASIC - Some of the features of ass 
BASIC are syntax checking on program 
entry, true decimal arithmetic (great for 
money applications), 32K byte string sizes, 
flexible 1/a, long variable names (up to 255 
significant characters), and the ability to get 
and put single bytes. 

BUSINESS BASIC WITH PRINT USING­

This is virtually the only basic available on 
the Apple that has PRINT USING. It also 
has record 1/a statements and all the 
features of our standard BASIC. 

EDITOR/ASSEMBLER/DEBUG - ass 
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 wel­
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 95014 

(408) 257-9900 
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Listing 1 continued: 

2. 1 1  0 3 0 8  5 0  

<: 1 1  J 3 0 C 5 2  
2 1 1  �l3 0 D  5 3  
<: 1 1  J 3 0 E  5 5  
.:!1 1  B O F  5 6  
2 1 2  0 3 1 ::1  5 8  
2 1 2  0 3 1 1  5 9  

.: 1 2 ::1 3 1 2  S ll  
4: 1 2  0 3 1 3  5 C  

2. 1 2 J 3 1 4  s o  
£ 1 2  0 3 1 5  S F 

� 1 2  0 3 1 6  6 0  

2 1 2 B 1 7  6 1  

2 1 3  0 3 1 6  6 3  

2. 1 3  :J 3 1 9  6 4  
.:::1 3 0 3 1 A  6 5  
2 1 3  J 3 1 B  6 7  

2 1 3  J 3 1 C  6 8  

<: 1 3  a 3 1 o 6 9  

.: 1 3  J 3 1 E 6 A  

.: 1 3  J 3 1 F  6 6  

<. 1 4  0 3 2 0  6 C  

2 1 4  J 3 2 1 6 0  
2 1 4  CJ 3 2 2 6 F  

2 1 4  :1 3 2 3  7 0  

.::. 1 4  J 3 2 4  7 1  
i 1 4  D 3 2 5  7 2  
2 1 4  J 3 2 �  7 3 
<: 1 4  ::1 3 2 7  7 3  
2 1 5  0 3 2 8  7 4  
2 1 5  0 3 2 9  7 5  

..::1 5 0 3 2 �  7 6  

2 1 5 J 3 2 3  7 7  

2 1 5  J 3 2 C  7 8  
2 1 5  D 3 2 D  7 8  
2 1 5  J 3 2 E  7 9  
2 1 5  D 3 2 f  7 A  
2 1 6  3 3 3 0  7 A  

2 1 6  J 3 3 1  7 8  

<: 1 6  J 3 3 2  7 b  

2 1 6  0 3 3 3  7 C  
2 1 6  CJ 3 3 4  7 C  
i. 1 6  J 3 3 5 7 D  
2 1 6  0 3 3 (:,  7 0  
2 1 6  J 3 3 7  7 0  
<: 1 7  J 3 3 B  7 E  
£. 1 7  0 3 3 9  7 E  
2 1 7  0 3 3 �  7 E  
2 1 1  J 3 3 a  7 r  
2 1 7  J 3 3 C  7 F  
2 1 7 0 3 3 0  7 F  
2 1 7  J 3 3 E  7 F  
2. 1 7  J 3 3 F  7 F  
2 1 8  J 3 4 D  7 F  
2 1 8  J 3 4 1  7 F  

2. 1 8  J 3 4 2  7 f  

2 1 8  J 3 4 3 7 F  
2 1 8  J 3 4 4  7 F  
2 1 8  J 3 4 5  7 F  

2 1 8  J 3 4 1'1  7 E  
d B  J 3 4 7  7 E  

£ 1 9  J 3 4 B  7 E  

2 1 9  � 3 4 9  7 0  
<. 1 9  0 3 H  7 0  

2 1 9 J 3 4 3  7 0  
<: 1 9 1 3 4 C  7 C  
2 1 9  0 3 4 0  7 C  
l 1 9  J 3 4 E  7 8  
2 1 9  0 3 4 F  7 6  
n o  J 3 5 J  7 A  a o  0 3 5 1  7 A  
<'2 0  J 3 5 2  7 9  
2 2 0  :J 3 5 3 7 8  
<: 2 0  0 3 5 4  7 8  n o  :J 3 5 5 7 7  
2 2 0  0 3 5 1>  7 6  
2. 2 0  J 3 5 7  7 5  
i 2 1  J 3 5 S  7 4  
2 2 1  1 3 5 9 7 3  
2 2 1  :J 3 H  7 3  
.: 2 1  J 3 5 3  7 2  

. 8 Y T E 88 , 89 ,  9 1 , 9 2 , 9 3 , 9  5, 9 6 , 9 7  

• B YT  L 9 9 1 1 0  0 1 1  0 1 , 1 0 3 1 1 04 , 1 G 5 ,  1 0 6 , 1  0 7 

. B Y T l 1 0 1J , 1 0 9 , 1 1 1 , 1 1 2 , 1 1 3 , 1 1 4 , 1 n , 1 1 )  

• 8 Y T l 1 1  6 , 1 1  7 ,  1 1 8  , 1 1 9 ,  12 0 , 1 2  0 , 1 2 1  , 1 2 2 

. B Y T � 1 2 2 , 1 2 3 , 1 2 3 , 1 2 4 , 1 2 4 , 1 2 5 , 1 2 5 , 1 2 5  

• 8 Y T  l 1 2  6 ,1 2 6 , 1 2 6 , 1 2 7 , 1 2  7 , 1 2  7 , 1 2 7 ,  1 2 7 

. B Y T E 1 2 7 ,1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 6 , 1 2 6  

. B Y T i:. 1 2 6 ,1 2 5 , 1 2 5 , 1 2 5 , 1 2 4 , 1 2 4 , 1 2 3 , 1 2 3  

. B Y T E  1 2 2  , 1 ;> 2 , 1 2 1 , 1 2 0 , 1 2 0 , 1 1 9 , 1 1 6 , 1 1 7  

. B Y T E 1 1 6 , 1 1 5 , 1 1 5 , 1 1 4 , 1 1 3 , 1 1 2 , 1 1 1 , 1 0 9  

Listing 1 continued on page 152 



UNIX for Z-8000 
Available soon 

You 

Z-80 

With a 

can have 
it all . .  • • 

OR Z-8000 

Quasar Computer System 
QDP - 100 Z-80 Emulator - allows Z-8000 

to run Z-80 / 8080 Programs Q 0 p - 81 00 
Z-80 Computer 

• Z-80 4 Mhz CPU 
• 64 K Memory 
• Two 8" Double Sided 

Double Density Floppies 

• Smart CRT Terminal 
• Four Ports - 2 Serial - 2 Parallel 
• Disk Controller - Double Sided 

Double Density - up to 4 M.B.  
• Monitor in  Prom 
• CP/M 2.2 DOS 
• S-100 (I-EEE) Motherboard 
• Basic Language Included 
• Real Time Clock 
• Upgradable to QDP-8100 30 Day ARO 

Z-8000 Computer 

• Z-8000 4 Mhz CPU 1-EEE -100 
• 64 K Memory 
• Two 8" Double Sided 

Double Density Floppies 
• Smart CRT Terminal 

• Three Ports - 2 Serial - 1 Parallel 
• Disk Controller - Double Sided 

Double Density - up to 4 M.B.  
• CP/M 2 . 2  DOS 
• Z-80 Software Emulator 
• I-EEE 100 Motherboard 
• Basic Language Included 
• Z-8000 Pascal Available 

UnixTM · Bell Lab CP /MTM · Digital Research Checks, money orders accepted I � AddQUASAR"DATA'PRODUCTS"'""d iii 
25151 Mitchell Dr . •  No.Oimsted, Ohio 44070 (216)779-9387 
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Circle 95 on inquiry card. 

DATEBOOK™ NEW !  for 
NorthStar, Micropolis, TRS-80 
Mod I I ,  & any other CP/M based 
operating system. End paging 
through an appointment book 
forever ! Easy to learn & use CP/M 
program. 
* Replaces your office appoint­

ment book 
* Searches for openings that fit 

• time of day 
· 

• day of week 
• day of year constraints 

* Appointments made, modified, 
or cancelled by a few key 
strokes 

* Copies of day's appointments 
can be quickly printed 

* Schedule appointmeAts 4 
months in advance - plus 

$295. Manual alone -$25. 
PASCAL/M™ 
New Features ! THE CP/M com­
patible language for 8" 8080/Z80 
CPU's,  Northstar 20, Cromemco 
COOS & TRS-80 Mod I I  
* Random access files 
* Otherwise clause on Case 

statement 
* Runtime debug support 
* Over 45 extensions to 

Standard Pascal 
NEW PRICE ! $175. 
Manual alone - $10. 
TEXTWRITER™ 
New Features! a text formatting 
program for NorthStar & TRS-80 
DOS, Micropolis MOOS; & any 
CP/M based system. , 
* Proportional spacing & en­

hanced printing for 
• Diablo • Qume • NEC printers 

* Enhanced printing includes 
ribbon color change, dual pitch, 
reverse line feed, 

• UNDERSCORE 
• BOLDFACE 
• DOUBLE STRIKE ' 
• Sl"-AIHESU'f 
• SUPERscRIPT 
e SUBSCRIPT 

* Allows for optional left 
justified page headings on 
even numbered pages & 
right justified on odd 
numbered pages 

$125. Manual alone - $25. 
DATEBOOK & TEXTWRITER are trademarks of 
Organic Software 

PASCAUM is a trademark of Sorcim 

CP/M is a trademark of Digital Research 

TRS-80 is trademark of Radio Shack 

Outside USA add $1 0. for shipping & handling 
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Listing 1 continued: 

.! 2 1  0 3 5 t 7 1  
2 2 1  :J3 5 D  7 0  
2 2 1  D 3 5 E  6 F  
a t  J 3 5 f  6 0  
2 2 2  :J 3 6 0  6 t  . e n  E 1 0 8 ,1 0 7 , 1 0 6 , 1 0 5 , 1 0 4 , 1 0 3 , 1 0 1 , 1 0 0  
2 2 2  3 3 6 1  6 8  
2 2 2  J 3 6 2  6 A  
2 2 2  J 3 63 6 9  
2 2 2  :J 3 6 4 6 8  
2 2 2  0 3 6 5 6 7  
2 2 2  0 3 6 6 6 5  
L 2 2  J 3 6 7  6 4  
2 2 3  [)3 6 6 6 3  . B Y T E 9 9  , 97 , 9 6 , 9 5 , 9 3 , 9 2, 9 1 , 8 9  
i. 2 3  J 3 6 9  6 1  
£ 2 3 0 3 6 A  6 0  
C :Z 3 J 3 6 3  5 f  
2 2  3 J 3 6 C  5 0  
L. 2 3  J 3 6 D  5 C  
2 2 3  J 3 6 E  5 8  
2 2 3  :J3 6 F  5 9  
2 2 4  :J3 7 0  5 8  . B Y T E 8 8 , 86 , 8 5 , 8 3 , 8 2 , 8 0, 7 9 , 77 
Z 2 4  J 3 71 5 6  
2 2 4  0 3 7 2 5 5  
2 2 4  0 3 7 3 5 3  
2 2 4  0 3 7 4  5 2  
2 2 4  0 3  7 5  5 0  
£ 2 4  0 3 76 4 r  
£ 2 4  [)3 7 7 4 D  
2 2 5  0 3 7 8 4 C  . B Y T E  76 , 74 , 73 , 7 1 , 7 0 , 6  8 , 6 7 1 6 5  
2 2 5  J 3 79 4 A  
2 2 5  0 3 7 A 4 9  
2 2 5  J 3 7!! 4 7  
2 2 5  0 3 7 C 4 6  
2 2 5  J 3 7 1l  4 4  
2 2 5  0 3 7 E  4 3  
2 2 5  0 3  7 F  4 1  
2. 2 6  B 8 0  4 0  . a n t. 6 4 , 62 , 6 0 , 5 9 , 5 7 , 5 6 , 5 4 , 5 3  
£ 2 6  J 3 8 1  3 E  
<: 2 6  0 3 8 2  3 t  
2 2 6  0 3 8 3  3 8  
£ 2 6  0 3 8 4  3 9  
£ 2 6  J 3 8 5 3 8  
2 2 6  0 3 8 1>  3 6  
2 2 6  J 3 8 7  3 5  
2 2 7  J 3 8 6 3 3  • 8 Y T  E 5 1  1 50 1 4 8 , 4 7 ,  4 5 1 4 41 4 2 , 4 1  
2 2 7  J 3 8 9 3 2  
2 2 7  B B A  3 0  
2 2 7  J 3 8 3 2 f 
2 2 7  0 3 8 C  2 D  
£ 2 7  'J 3 B D  2 C  
<. 2 7  0 3 8 E  2 A  

2 2 7  :J 3 B f  2 9  
L. 2 B  J 3 9 0 2 7  . B Y T E 3 9 , 38 , 3 6 , 3 5 , 3 4 1 3 2 1 3 1 , 3 0  
2 2 8  J 3 9 1  2 6  
2 2 8  0 3 9 2  2 4  
L. 2 8  0 3 9 3 2 3  
2 2 8  J 3 9 4  2 2  
2 2 8  0 3 9 5  2 0  
£.2 8  0 3 9 6  1 f  
<: 2 8  0 3 9 7  1 E  
2 2 9  J 3 9 B  1 c . a n  E 28 , 27 , 2 6 , 2 4 , 2 3 , 2 2, 2 1 , 2 0  
2 2 9  :J3 9 9 1 8  
£ 2 9  J 3 9 A  1 A  
<. 2 9  J 3 9 3  1 8  
2 2  9 Cl3 9 C  1 7  
2 2 9 J 3 9 D  1 6  
2 2 9  0 3 9 E  1 5  
2 2 9  J 3 9 f  1 4  
2 3 0 J 3 A 0 1 3 . B Y T E 1 9  , 18 , 1 6 , 1 5 , 1 4 , 1 3 , 1 2 , 1 2  
2 3 0  D 3 A 1  1 2  
2 3 0  J 3 A 2  1 0  
£: 3 0  J 3 A3 O F  
<. 3 0  J 3 A 4  D E  
2 3 0  D 3 A5 O D  
£ 3 0  J 3 A b  o c  
<:3 0  J 3 A 7  o c  
2 3 1  :J3 A !i  D B  • B Y T E 1 1  , 10 , 9 , 8 , 7 , 7 , 6 ,  5 
2 3 1  l3 A 9  O A  
2 3 1  0 3 A A  0 9  
2 3 1  0 3 A ii  0 8  
2 3 1  J 3 A C  0 7  Listing 1 continued o n  page 154 



By Netronlcs 
ASCIIIBAUDOT 
STAND ALONE 

C t COMPLETE ompu er FOR ONLY . . .  

Terminal $14995 
The Netronics ASCII/BAUDOT Computer Terminal Kit is a 

microprocessor-controlled, stand alone keyboard/terminal 
requring no computer memory or software. h allows the use of 
either a 64. or 32 character by 16 line professional display for­
mat with selectable baud rate, RS232-C or 20 rna. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCII upper/lower case 
set with 96 printable characters. Features include onboard 
regulators, selectable parity, shifl lock key, alpha lock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex­
plorer/85 and ELF products by Netronics. 

The Computer Terminal requires no 1/0 mapping and 
includes Jk of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCJI/BAUDOT 
to serial conversion and serial to video processing-fully 
crystal controlled for superb accuracy. PC boards are the 
highest quality glass epoxy for the ultimate in reliability and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 
The heart of the Netronics Computer Terminal is the micro· 

processor-controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
Serial data which is then formatted to either RS232·C or 20 rna. 
current loop output, which can be connected to the serial 1/0 
on your computer or other interface, i.e., Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV se't {using an RF modulator) or on a 
video monitor. The VJD generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 
Video Output: 1.5 PIP into 75 ohm (EIA RS-1 70) • Baud Rate: 
110 and 300 ASCll • Outputs: RS232-C or 20 ma. current loop 
• ASCII Character Set: 128 printable characters-«JTGE8��pvwi+toRo&t,02!+tfSf++t+ 

! 'ttr�' <>•+, - ,10123456789: ;<=>? 
RCOEFG4l�[\)" _ 

' abcdefghijkl�ROP\rStQVWX�{:� 
BAUDOT Character Set: A B C D E  F G  H I  J K L M  N O P Q  
R S  T U  V W X  Y Z - ? :  * 3 $ # ( ) . ,  9 0 1 4  ! 5  7 ; 2 1 6 8 •  
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 

are provided for absolute and relative X· Y cursor addressing • 
Cursor Conlrol: Erase, End of Line, Erase of Screen. Form 
Feed, Delete • Monitor Operation: 50 or 60Hz (jumper 
selectable. 

Continental U.S.A. Credit Card Buyers Outside Connecticut 
CALL TOLL FREE 800-243-7428 

- _ To Order From Connecticut Or For Technical _ ., 
• Assistance, Etc. Call (203) 354-9375 I Netronics R&D Ltd., Dept. PE-9 

333 Litchfield Road, New Milford, CT 06776 I Please send the items checked below-• 0 Netronics Stand Alone ASCII Keyboard/Computer 
Terminal Kit, $149.95 plus $3.00 postage & handling. I D Deluxe Steel Cabinet for Netronics Keyboard/Termi· 
nal In Blue/Black Finish, $19.95 plus $2.50 postage I and handling. 

0 Video Display Board Kit alone (less keybc.ard), 589.95 

I plus $3 postage & handling. 0 12" Video Monitor (10 MHz bandwidth) fully assem-1 bled and tested, $139.95 plus $5 postage and handling. 
0 RF Modulator KH (to use your TV set for a monitor), 

I S8.95 postpaid. 
D S amp Power Supply Kit In Deluxe Steel Cabinet 

I ( ± 8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2 
postage & handling. I Total Enclosed (Conn. res. add sales tax) $. ____ _ 

By-1 0 Personal Check 0 Cashiers Check/Money Order 
0 Visa 0 Master Charge (Bank # _ _ _ _  ) I Acct. # 

I Signature _________ JOxp. Date __ _ 

Print I Name _________________ ___ 

I Address -----------------
City ________________ _ ! State __ -= ____ Zip - - - 0 Send Me More Information - - .I  

Circle 96 o n inquiry card. 

Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit-

Explorerl85 
100% compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level "A "-at $129. 95-is your starting point. 

Starting at just $129.95 for a Level "A " operating system, 
you can now build the exact computer you want. Exp/orer/85 
can be your beginner's system, OEM controller. or IBM­
forma/led 8" disk small business system . . .  yet you 're never 
forced to spend a penny for a component or feature you don 'I 
want and you can expand in small, affordable steps! 

registers . . .  siilgle step with register display at each break point 
. . .  go to execution address. Level "A" in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad/Display. 

Hex Keypad/Display 
Specifications 

Now, for just $129.95, you can own the first level of a fully 
expandable computer with professional capabilities-a com­
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are 100% software compatible)-a computer which 
features onboard S·IOO bus expansion-plus instant conver­
sion to mass storage disk memory with either 5·1/4" diskettes 
or standard I BM-formatted 8" disks. 

Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 

. address plus data as well as 
Hex Keypad/D1splay. register and status information. 
Level "8" Specifications 

For just $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer/85 lets you begin computing on a significant level . 
applying the principles discussed in leading computer maga-

Level"B" provides the S-100 signals plus buffers/drivers to 
support up to six S·IOO bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks . . .  address decoding for onboard 8k EPROM expan­
sion selectable in 8k blocks . . .  address and data bus drivers for 
on board expansion . . .  wait state generator (jumper selectable), 
to allow the use of slower memories . . .  two separate 5 volt 
regulators. 

zines . . .  developing "state of the art" computer solutions for Level "C" Specifications 
both the industrial and leisure environment. Level "C" expands Explorer's 
Level "A" Specilications motherboard with a card cage, 
Explorer/85's Level "A" system features the advanced Intel allowing you to plug up to six 
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating S-100 cards directly into the 
system, and an 8 155 ROM·I/0-all on a single motherboard motherboard. Both cage and 
with room for RAM/ROM/PROM/EPROM and S-100 ex- Explorer/85 with 1 d cards are neatly contained inside 
pans ion, plus generous prototyping space. "C" card cage. Explorer's deluxe steel cabinet. 

(Level u A" makes a perrect OEM controller for industrial Level "C" includes a sheet metal superstructure, a 5-card gold 
applicalions and is available in a special Hex Version which plated S-100 extension PC board which plugs into the mother-

can be programmed using board. Just add required number 0f S·IOO connectors 
the Netronics Hex Keypad/ Level "D" Specifications 
Display.) Level "D" provides 4k or RAM, power supply regulation, 

PC Board: glass epoxy, plated filtering decoupling components and sockets to expand your 
through holes with solder mask Explorer/85 memory to 4k (plus the original 256 bytes located 
• 1/0: provisions for 25-pin in the 8 1 55A). The static RAM can be located anywhere from 
(DB25) connector for terminal 0000 to EFFF in 4k blocks. 

Level "A " at $129.95 is a serial 1/0, which can also sup- Level "E" Specifications 
complete operating system. port a paper tape reader 
perfect for beginners, hob- . . .  provision for 24-pin DIP Level "E" adds sockets for 8k of EPROM to use the popular 
biests, or industrial con· socket for hex keyboard/dis· Intel 2716 or the Tl 25 16. It includes all sockets, power supply 
troller use. play . . .  cassette tape recorder in- regulator, heat sink, filtering and decoupling components. 
put. . .  cassette tape recorder output.  . .  cassette tape control Sockets may also be used for soon to be available RAM IC's 
output. . .  speaker output . LED output indicator on SOD (allowing for up to 12k of on board RAM). 
(serial output) line . . .  printer interface (less drivers) . . .  total of Order A Coordinated 
four 8-bit plus one 6-bit 1/0 ports •Crystal Frequency: 6.144 Explorer/85 Applications Pak! 
MHz • Control Switches: reset and user (RST 7.5) Experimenter's Pak (SAVE $12.50)-Buy Level "A" and Hex interrupt.  . .  additional provisions for RST 5.5, 6.5 and TRAP Keypad/Display for $199.90 and get FREE Intel 8085 user's 
interrupts onboard • Counter/Timer: programmable, 14-bit manual plus FREE postage& handling! 
binary • System RAM: 256 bytes located at F800, ideal for Student Pak (SAVE $24.45)-Buy Level "A," ASCII Key­smaller systems and for use as an isolated stack area in board/Computer Terminal, and Power Supply for $319.85 and expanded systems . · ·  RAM expandable to 64k via S-100 bus or get FREE RF Modulator plus FREE l ntel 8085 user's manual 4K on motherboard. plus FREE postage & handling! 

Syslem Monitor (Terminal Version): 2k bytes of deluxe 
Engineering Pak (SAVE S4t.OO)-Buy Levels "A," " 8, "  system monitor ROM located at F000 lcaving 0000 free for user "C,, ''D," and "E" with Power Supply, ASCII Keyboard/ RAM/ROM. Features include tape load with labeling . . .  tape 

dump with labeling . . .  examine/change contents of memory Computer Terminal, and six S·IOO Bus Connectors for 5514.75 
. . .  insert data . . .  warm start . . .  examine and change all and get 10 FREE computer grade cassette tapes plus FREE 
registers . . .  single step with register display at each break point, 8085 user's manual plus FREE postage & handling! 
a debugging/training feature . . .  go to execution address . . .  Business Pak (SAVE 589.95)-Buy Explorer/85 Levels "A," 
move blocks of memory from one location to another. . .  fill "B," and "C" (with cabinet), Power Supply, ASCII Key-
blocks of memory with a constant . . .  display blocks of memory board/Computer Terminal (with cabinet), 16k RAM, 12'' 
. . .  automatic baud rate selection . . .  variable display line length Video Monitor, North Star 5-1/4" Disk Drive (includes North 
control ( 1 -255 characters/line) . . .  channelized 1/0 monitor Star BASIC) with power supply and cabinet, all for just 
routine with 8-bit parallel output for high speed printer . .  $1599.40 and get 10  FREE 5-1/4" minidiskettes ($49.95 value) 
serial console in and console out channel so that monitor can plus FREE 8085 user's manual plus FREE postage & handling! 
communicate V:ith 1/0 ports.. . . Continental U.S.A. Credit Card Buyers Outside Connecticut 

System Momtor (Hex Versoon): Tape load woth labelong. . .  00  2 3 7428 tape dump with labeling . . .  examine/change contents of mem- CALL TOLL FREE 8 • 4 • 

.. 
ory-::':;!, =�arm start . · . examine an�h=..:!

- - To Order From Connecticut Or For Technical -
Netronlcs R&D L'ir. 'fi:'p'r."h�� Assostance. Etc. Call (203) 354-9375 , 333 Litchfield Road. New Mll'ror'd, CT 06676 sonalized disk operating system-just I Please send the items checked below- plus $2 p&!i . plug it in and you•re up and running!), 
0 Explorer/85 L .. el "A" Klt (ASCII 0 Delu•e Steel Cabinet for ASCII S699.95 plus $5 p&h. I Version), $129.95 plus $3 p&h. Keyboard/Terminal, $19.95 plus $2.50 O Power Supply Kit for North Star 
0 Explorer/85 Len! "A" Kit (Hex p&h. Disk Drive, S39.95 plus $2 p&h. 1 Version), $129.95 plus $3 p&h. 0 Power Supply Kit ( ± 8V @ 5 amps) 0 .  Deluxe Case for North Star Disk 
0 8k Microsoft BASIC on cassette in deluxe steel cabinet, $39.95 plus $2 Drove, S39.95 plus $2 p&h. I tape, $64.95 postpaid. p&h. 0 Experimenter's Pak (see above), 0 8k Microsoft BASIC In ROM Kit 0 Gold Plated ·S-100 Bus Connectors $199.90 postpaid. I (requires Levels "B," "D," and "E"), S4.85 each, postpaid. ' 0 Student Pak (see above), $319.85 
$99.95 plus $2 p&h. 0 RF Modulator Kit (allows you to postpaid. I 0 Level "8" (S-100) Kit, $49.95 plus use your TV set as a monitor), S8.95 0 Engineering Pak (see above), 
$2 p&h. postpaid. $514.75 postpaid. I 0 Level "C" (S-100 6-<'ard ••pander) 0 16k RAM Kit (S-100 Board expands 0 Business Pak (see above), $1599.40 
Kit, $39.95 plus $2 p&h. to 64k), $199.95 plus $2 p&h. postpaid. 
0 Level "D" (4k RAM) Kit, $69.95 0 32k RAM Kit, $329.95 plus $2 p&h. Total Enclosed s I plus $2 p&�; , 0 48K RAM Kit, $459.95 plus $2 p&h. (Conn. res. add sales tax) By- I 0 Level E (EPROM/ROM) Kit, 0 64k RAM KitM89.95 plus $2 p&h. 0 Personal Check 0 M.O./Cashier's SS.95 plus 50< p&h. 0 16k RAM E>panslon Kit (to expand Check 0 Visa 0 Master Charge I 0 Deluxe Steel Cabinet for Explorer/ any of the above up to 64k), $139.95 (B k # ) 85, S49.95 plus$3 p&h. plus$2 p&h each. an - - - - I 0 ASCII Keyboard/Computer Ter- 0 Intel 8085 cpu User's Manual, S7 .50 Acct. # 
minal Kil (features a full l28 character postpaid. Signature xp. Date --· set, upper & lm�er case, full cursor c.on· 0 Special Compuler Grade Casseue Print trol, 75 ohm v1deo output convertible Tapes, s1.90 each or 3 ror SS, postpaid. Name to baudot output, s.electable baud rate, 0 12 . . Vld M 1 ( IO MH b d ----------- · RS232-C or 20 rna. 1/0, 32 or 64 char- eo on tor z an -
acter by 16 line formats, and can be wodth), $139.95 plus $5 p&h. Address I used woth either a CRT monotor or a TV 0 North Star Double Density Floppy 
set (if you have an RF modulator) Disk Kit (One Drove) for Explorer/ City I $149.95 plus $2.50 p&h. ' 85 (oncludes 3 drive S-100 co�troller, . I 0 Hex Keypad/Display Kit, $69.95 DOS, and extended BASIC woth per- State ____ Zop _ 1 1.1- - - - - - - - - - - - - - - - - - 0 Send Me InformatJon - -
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Circle 98 on inquiry card. 

APPLESOFT UTILITY PROGRAMS (G l ider) � you calc u l ate the decimal 
a d d ress o f  y o u r  m ac h i n e  
language program, renumber 
the program in any I ncrement, 
jo in  two or more programs 
together, and more.Contalns 9 
subroutines, among them 3 
statement formatters: R E M ,  
P R I N T ,  a n d  P o k e  w r i t e r .  
-031504, Apple II, 129.915 

REVIVE (Glide� 
lt:�l.A recover " l os t "  p r o g r a m s .  �When a program Is acclden· 

tally erased, REVIVE searches 
through memory and finds the 
Information that enables I t  to 
restore the pointers that have 
been changed. Can be loaded 
at any t ime, even after you have 
accidental ly erased the pro· 
gram. -03804, Apple II, 11 9.915 

SLOW LIST/ STOP LIST (G l ider) 
i t:�l. A start, stop, and control the �peed of your program with 

Apple l l 's game paddles. Con· 
trol the speed at which the disk 
catalog appears and terminate 
CATA LOG operat ion in the 
m i ddle. The program can be 
enabled and d isabled u nder 
soft ware c o n t ro l .  #03904,  
Apple I I ,  $1 0.95 

. . .  A n d  A l l  T h a t  H e l p  
Comes From Hayden -
You r  Software Publisher! 

Call (201 ) 843-0550, ext. 307 
TO CHARGE YOUR ORDER TO 
Master Charge or BankAmerlcardl 

M i nimum order is $1 0.00; customer 
pays postage and handl i ng .  

Hayden Book Company, Inc. 
50 Essex Street, Rochelle Park, NJ 07662 

154 June 1980 © BITE Publications Inc 

Listing 1 continued: 

2 3 1  J 3 A D 0 7  

2 3 1  

.2 3 1  

2 3 2  

d 2  
2 3 2  

2 3 2  

d 2  

2 3 2 

23 2 

d 2  

2 3 3  

2 3 3  

£: 3 3  
2 3 3  

2 3 3  

2 3 3  

2. 3 3 . 
d 3  

2 3 4 

2 3 4  

2 3 4  

2 3 4 
2 3 4  

d 4  

.:. 3 4  

2 3 4  

2 3 5  

2 3 S  
2 3 5  

2 3 5 
d 5  

2 3 5 
2 3 5  

2 3 5  

.! 3 6  

2 3 6  

2 3 6  

2 3 6  

2 3 6  
£ 3 6  
.! 3 6  

2 3 6 

2 3 7  

Z 3 7  

2 3 7  

2 3 7  

2 3 7 

2 3 7  

2 3 7  

Z 3 7  

2 3 8  

2 3 8 

2 3 8  

d 8  
2 3 8 

2 3 8  

2 3 8  

2 3 8 
2 3 9  

2 3  9 

2 3 9  
<. 3 9  
2 3 9  
2 3 9  

£ 3 9  
2 3 9  
2 4 0  

2 4 0  
2 4 0  
2 4 0  

<: 4 0  

2 4 0  

2 4 0  
2 4 0  
<:. 4 1  

2 4 1  
� 4 1  

2 4 1  
l 4 1  
2 4 1  

J 3 A E 0 6  

B A F  O S  

J 3 B J  0 5  

0 3 8 1  0 4  

:J 3 B 2 0 4  

G 3 B � 0 3  
0 3 8 4  0 3  

� 3 8 5 0 2  
J 3 B 6  0 2  

J 3 B 7 0 2  

J 3 B B  0 1  
J 3 B 9 0 1  

J 3 B �  0 1  

D 3 B a  o o  
J 3 B C  0 0  

J 3 B D  0 0  

J 3 B E  0 0  
0 3 B F  0 0  

J 3 C J  0 0  

J 3 C 1  0 0  
0 3 ( 2 0 0  

3 3 C 3  0 0  
J 3 C 4  0 0  

0 3 C �  0 0  

J 3 C 6  0 1  
D 3 C 7 0 1  

D 3 C 3  0 1  

0 3 C 9  0 2  

[)3 ( �  0 2  

J 3 c a  0 2  
9 3 C C  0 3  

D 3 C D  0 3  

B C E  0 4  

Q 3 C F  0 4  

J 3 D O O S  

J 3 D 1  0 5  

3 3 0 2  0 6  

J 3 D 3  0 7  

J 3 D 4  0 7  

D 3 D 5  0 8  

0 3 0 6  0 9  

3 3 0 7  O A  

0 3 0 8  O B  

J 3 D 9  O C  

J 3 D A  O C  

D 3 D 3  D o  

0 3 D C  O E  

H O D  O E  

0 3 D E.  1 0  
J 3 D F 1 2 
B E J  1 3  
:l 3 E 1  1 4  

D 3 E 2  1 5  

J 3 E 3 1 6  
B E 4  1 7  
a 3 E 5  1 8  
J 3 E 6  1 A  
0 3 E 7 1 8  

� 3 E !I  1 C  
D 3 E �  1 E  

:J 3 EII 1 F  

J 3 E 3  2 0  
J 3 E C  2 2 

Q 3 E D  2 3 
J 3 E E  2 4  

0 3 E F  2 6  

0 3 f [) . 2 7  

0 3 F 1  2 9  
3 3  F 2  2 A 

J 3 F 3  2 C  
J 3 F 4 2 0  
J 3 F 5 2 F  

0 3 F 6  3 0  
::J3 F 7  3 2  

::! 3 F B  3 3 

J 3 F 9  3 5  
0 3 F A 3 6  

::J 3 F 3  3 8  
0 3 F C  3 9  

J 3 F D  3 8  

. B Y T E  1 , 1 , 1 , 0 , 0  , O ,  0 , 0  

. B Y T E o , o ,o , o , o , o , 1 , 1  

• B Y T E: 1 ,  2 ,2 , 2 ,  3 ,  3 ,  4 ,  4 

• 8 � T E. 5 , 5 ,6 , 7, 7 , 8 , 9 ,  1 0 

. B Y T E 1 1 , 1 2 , 1 2 , 1 3 , 1 4 , 1 4 , 1 6 , 1 8  

. B Y T E 1 9 , 20 , 2 1 , 2 2 , 2 3 , 2 4, 2 6 , 2 7  

. 8 � T E  2 8 , �0 , 31 , 3 2 , 3 4 , 3 5, 3 6 , 3 8  

. B Y T I:: 3 9 , 4 1 , 4 2 , 4 4 , 4 5 , 4 7 , 4 8 , 5 0  

. 8 \' T f. 5 1 , 53 , 54 , 5 6 , 5 7 , 5 Cf , 6 0 , 6 2  
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IT'S HERE . . . 
·• • • 

AND CPU BOARDS WILL 
NEVER BE THE SAME ACAIN. 

T h e  compuPro Dual Processor Board gives tru e 1 6  b i t  power 
with an 8 bit bus, is downward compatible with the vast l i brary 
of 8080 software, is upward compatible with ha rdware a n d  
software n o t  yet developed, accesses 1 6  Mega bytes o f  
memory, meets al l  I E E E  s-100 b u s  specifications, runs 8085 a n d  
8086 code In your existing mainframe as w e l l  as M i crosoft 8086 
BASIC and sorcim PASCAL I  M™, a n d  runs at 5 MHz for speed as 
well as power. 

The Dual Processor Board has two CPUs that "talk" to each 
other; the 8088 CPU is an 8 bit bus version of the 8086 1 6  bit CPU, 
while the 8085 is an advanced 8 bit CPU that can run existing 
software such as C P / M .  

A m a z i n g l y  e n o u g h ,  a l l  t h i s  flex i b i l i ty w o n ' t  b reak y o u r  
budget: Introductory prices a r e  

$
385 unklt, 

$495 assembled, 
and 

$
595 qualified u nder the certified System component 

high-reliabi l ity program. Don't need 16 bit power vet? Then 
select our single processor version which does not i n lcude the 
8088 for 

$
235 unklt, 

$
325 assembled, and 

$
425 esc. 

The Dual Processor Board is bui lt  to the same stringent stan­
dards that have esta b l ished our leadership in s-100 system com­
ponents . . .  a n d  starting J u n e  1 st, you' l l  be able to plug it into 
your mainframe to experience computing power that, until 
now, you could only d ream a bout. CPU boards wil l  truly never 
be the same again. 

THINKING GRAPHICS? 
•• •· 

THINK "SPECTRUM" 
COLOR CRAPHICS BOARD. 

The CompuPro Spectrum board i s  actually three sophis­
ticated prod ucts i n  one: a fast (5 MHzl, low power 8 K  x 8 IEEE 
compatible memory board with exten d ed a d d ressing; a n  1 / 0  
board with full  d u plex b i d i rectional parallel port Onclud ing 
latched data along with attention, enable, a n d  strobe bitsl, 
capable of interfacing with keyboards, joysticks, or similar 
parallel peripherals; and a 6847-based graph ics generator board 
that can display a l l  64 ASCII  characters. Put these together, and 
you've got 1 0  modes of operation - from alphanumeri c / semi­
graphics in 8 colors to ultra-dense 256 x 1 92 full  graphics. In­
cludes a 75 Ohm RS-1 70 compatible l ine output and video out­
put for use with FCC a p p roved video modulators. Introductory 
pricing Is 

$
339 unklt, 

$
399 assembled, a n d  

$
449 qual ified 

under the high-rel iabi lity CSC progra m .  LOOking for graphiCS 
software? sub logiC's 2D Universal Graphics Interpreter (normal­
ly $35) is yours for 

$
25 with the purchase of a spectrum board 

In any configuration. 

No longer must you settle for B &W graph ics, o r  stripped 
down color graphics boards; starting J u n e  1 st, you'll be able to 
plug one of the i n d ustry's most cost-effective and ful l-feature 
color graphics boards into your s-100 system. 

OUTSTANDING COMPUTER PRODUCTS: 
MEMORY MOTHERBOARDS 

All boards are static, run i n  5 MHz systems, meet al l  IEEE stan­
dards, include a 1 year l i mited warranty, and feature low power 
consumption. Choose from unklt !sockets, bypass caps pre­
soldered in placel, assembled, or boards qualified under our 
high-reliability certified System component ICSCl program 1200 
hour burn-i n,  8 MHZ operation, and extremely low power con­
sumption. 

Name BUSS & NOteS unklt Assm esc 

SK Econoram* IIA 5-100 
$
169 

$
189 

$
239 

1 6K Econoram XIV S-100 (1) 
$
299 

$
349 

$
429 

1 6K Econoram X-1 6 S-100 
$
329 

$
379 

$
479 

16K Econoram XII IA-1 6 S-100 (2) 
$
349 

$
419 

$
519 

1 6K Econoram XV-1 6 H8 (3) 
$
339 

$
399 n / a  

24K Econoram XI IIA-24 S-100 (2) 
$
479 

$
539 

$
649 

32K Econoram X-32 5-100 
$
599 

$
689 

$
789 

32K Econoram XII IA-32 5-100 (2) 
$
649 

$
729 

$
849 

32K Econoram XV-32 H8 (3) 
$
649 

$
749 n / a  

32K Econoram XI SBC / B LC n / a  n / a  
$
1050 

* Econoram is a trademark of Bi l l Godbout Electronics. 
111 Extended addressing 124 address lines!. Addressable on 4K 

boundaries. . 121 compatible with all bank select systems ICromemco, Alpha Micro, 
Etc.l; addressable on 4K boundaries. 

131 sank select option for implementing memory systems greater than 
64K. 

SPECIAL PRICE! 
TRS-80 * -1 or -I I MEMORY 
EXPANSION CHIP SET: $69! 

We've done it again . . . 8 low power, 250 ns 1 6 K  
dynamic RAMs a t  a trendsetting price. Don't be im­
pressed with fancy packaging or four color ads; qur 
chip set g ives all the performance you want at a pnce 
you can afford. Offer good while supplies last. Add _$ 3 
for TRS-80 com pati ble DIP shu nts and complete In­
stal lation instructions. 

'TRS·BD is a trademar·k of the Tandy corporation. 

TERMS: cal res add tax. Allow S% for shipping, excess refunded. VISA® / 
Mastercharge® call our 24 hour order desk at 141 51 562·0636. coo OK 
with street address for UPS. Sale prices good through cover month of 
magazine; other prices are subject to change without notice. 

Meet o r  exceed all IEEE s-100 specs; with true active ter­
mination, grounded Faraday shield,  edge connectors for al l  
slots. U n kits have edge connectors a n d  term ination 
resistors pre-soldered i n  place for easy assembly. 
6 slot: $89 unklt, 

$
1 29 assm. 

••• ,�1:2�s:lo:t�:�
$
�129 u n klt, 

$
169 assm. 

1 9  slot: 
$
174 unklt, 

$
214 assm. 

GODBOUT COMPUTER BOX 
$
289 desktop, 

$
329 rack 

mount. With q uiet fa n ,  dual  AC outlets a n d  fuseholder, l ine 
filter, card g u ide, etc. 

S·100 2708 EROM BOARD 
$
85 u nklt. 4 i n d ependently 

a d d ressable 4K blocks. I n cludes sup port chips and man ual, 
but no EROMS. 

S·100 ACTIVE TERMINATOR BOARD 
$
34.50 kit. Plugs 

into older, unterminated motherboards to i m prove per­
formance. 

S·100 MEMORY MANAGER BOARD 
$
59 unklt, 

$
85 assm, $

100 esc. Adds bank select a n d  extended a d d ressing to 
older s-100 machines to d ra matical ly mcrease the ava i lable 
memory space. 

2S "INTERFACER I" S·100 1/0 BOARD 
$
199 unklt, 

$
249 

assm, 
$
324 esc. Dual RS-232 po rts with full  handshake. on­

board crystal timebase, hardware UARTS, much more. 

!P PLUS S "INTERFACER II" 1/0 BOARD 
$
199 unklt, $

249 assm, 
$
324 esc. Incl u d es 1 channel of serial I / O  (RS-232 

with full han dshakel, a long with 3 full d u p lex parallel ports 
plus a separate status port. 

PASCAL/M.,. + MEMORY SPECIAL PASCAL can give a 
microcomputer with C P / M more power than many min is. 
You can buy our totally sta n d a rd Wirth PASCAL I M'M 8 "  
diskette, with manual a n d  Wirth's definitive book o n  
PASCAL, FOR 

$
1 50 with t h e  purchase o f  a n y  memory b�ard. 

SpecifY Z·80 o r  8080 / 8085 version. PASCAL I  M'M available 
separately for $350. 

Z·BDA CPU BOARD 
$225 u n klt, 

$295 assm, 
$395 CSC. Ful l  

compliance with IEEE s-100 bus standards, provision for ad­
ding two EROMs, on-board ful ly maskable interrupts, p_ower 
on jump and clear, sel ecta ble automatiC wa1t state mser­
tion, IEEE extended a d d ressing,  much more. 

( �mpuPro™ trom �(O)@)ffi®l!!JI? lgJ ELECTRONICS � 

Many of these products are 
stocked by finer computer 
stores world-wide, or write 
us for further information if 
there's no dealer in your area. Bldg. 725, Oakland Airport, CA 9461 4 

Circle 99 on inqu iry card. 
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ATARr� 
A Warner Commun1Ca11ons 

ComoanvQ PERSONAL 
CO M P UTER SYSTEM 

List $630 O N LY $499 

� . ' ::. '::. . -
�., 0 W IL & t. L II. ..L .Q P "t;: '!lot -

- '" '" " ' " " �  ..... .. � ... , ,� =  
- z " c: " • rt M C' 1 ' "" -

ATARI® 800™ PERSONAL 
COMPUTER SYSTEM. 
List $ 1 080 O N LY $849 

ATARI® 820 P R I NTER, List $599.95 . .  $499 
810 D I S K  DR IVE, List $699.95 . . . . . .  $589 

APPLE I I  PERSONA L  COM PUTERS 

1 6K, List $ 1 1 95 . . . . . . . . . . . . . . . . . . .  $ 989 
32K, List $1395 . . . . . . . . . . . . . . . . . . . .  1 1 69 
48K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 259 

COMMODORE PET . . . . . . . . . . . . .  Call Us! 
EXIDY SORCERER COM PUTERS 

16K RAM, List $1295 . . . . . . . . . . . . . .  $ 999 
32K RAM , List $1395 . . . . . . . . . . . . . . .  1099 
48K RAM, List $1495 . . . . . . . . . . . . . . .  1 199 

Texas Instruments 
Tl•99/� �=:uter 

List $ 1 1 50 
O U R  PRICE 

$995 
Prices do not include shipping by UPS. All  
prices and offers are subject to change without 
notice. ftersonal r�computer systems 

609 Butternut Street 
Syracuse, N . Y. 13208 

(315) 478-6800 

Listing 1 continued: 

0: 4 1  J 3 F E  3 C  

2 4 1  :J 3 F F  3 E  

2 4 2  0 4 0 0  , E l-i O  

E N  0 0 f � 0 S I T E  C H N 0 l 0 G Y 6 5 0  X A S S E I'I B  l Y V E R S I CN 5 .  1 

N U MB E R  O F  E R H O R S  = 0 ,  N UM B E R O F  W AR N I N GS -

S Y M B O L  H & L E  

0 

S Y M B O L  V A L U E  L I N E  D E F I N E D  C R O SS - R E F E R E N C E S 

C L I O:: 
C L l C IC 1  

l l l C IC 2  
C l l C K 3 

C L I C K �  

( L l (l( 5 

C I'I N D  

C I'I N D 1 

C I'I N D 2  

C I'I N D 3  

C I'I N D 4 

C " N D 5  

D A C  

D A C D I R 

0 2 9 E  

0 2  A E  
0 2 A 9  
0 2 8 6  

0 2 C 8  

0 2 E 2  

0 2 6 3  

0 2 6 9  

0 2 7 2  

0 2 7 B  

0 2 8 4 

0 2 8 C  

1 7 0 0  

1 7 0 1  

0 2 0 0  

0 2 3 D  

0 2 6 2  

1 78 1 7 2  

H3 1 8 1  

1 34 1 9  9 

1 89 1 9  0 

1 96 1 9 7 

2 0 8 1 7 9  

1 4 5 10 5 

1 4 9 14 7 
1 54 1 5  0 

1 S9 1 5  5 

1 6 4 1 6 0  

1 68 1 6 5  

26 7 5  

2 7  1 1 1 

9 4  • • • *  
1 22 1 0 7  

1 4 4 1 2 3 

D I A L 

D I G I T  

I H G I T 1  

D I G H d  

O L Y  

0 0 3 C  2 1  3 8 1 0 0  1 0 1  1 1 !:!  1 2 5  1 2 6  1 3 0  1 7 1  

O L  Y 1  

O L Y ? 

D u M I'I Y  

F R Q B I C  

b E T K E Y  

.l N C l F 

l N C l l  

I N C 2 F  

I N C 2 1 

.l N H  

l N I T  

L O O K  

I'I A XK E Y  

N D I G l T  

PA G E  1 

P A G E 2  

P B  D I  R 

P N l l F 

P N T l i  

P N T 2 F  

P N T 2 1  

P O I N T H  

P O R H  

P U L S E  

P U L S E 1 

S C A N O S 

S E TU P  

S E TU P 1  · 

S H I F T 
5 H I F T 1  
S H  I F T 2  

S H H T 3  

S I N H 3  

S O UN D  

S O U N D 1  

� Y M B O L  

T E I'I P X  

l O N E S  

'l 0 N E S 1  

T O N H 3 

T S T A T  

T 1 0 2 4  

l E R O  

H R 0 1  

0 1 3 A 

0 2 0 2  

0 2 D A  

1 9 4 8  

0 0 1 0  

1 F 6 A  

0 0 0 0  

0 0 0 1  

0 00 5  

0 0 0 6  

O O F 9 

0 2 2 3  

0 20 6 o o o c  
O O O B  

0 0 0 4  

0 0 0 9  

1 7 0 3  

0 0 0 2  

0 0 0 3  

0 0 0 7  

0 0 0 8  

O O F B  

1 7 0 2  

0 2 8 D  

0 2 8 F  

1 F 1 F  

0 1 1 1  

0 1 3 F  

0 2 4 1  

0 2 4 3  

0 2 4 (  

0 2 5 0  

0 3 0 0  

0 1 4 0  

0 1 4 A  

V A L U E  U N E  

O O O A  1 2  

0 1 0 0  36 

0 1 0 2  37 

o o n  1 7  

1 7 0 7  3 1  

1 7 0 7  3 0  

0 2 3 0  1 1 5 

0 2 3 4  1 1 7 

6 5  6 6  

2 0 1  2 0  7 

2 0 4  2 0  5 

3 2 1 6  1 

1 5  5 1  

34 9 8  

2 H 
3 5 2  

7 6 0  

8 5 8  

24 14 2 

1 1 0 9 6  97 1 0  2 

2 3  4 5  

1 3  2 1  

6 * * *  * 
1 1  * * '*  * 
29 1 1  2 

4 7 7  

5 7 3 

9 8 4  

1 0 7 4  

2 5  1 3 1 

2 8  1 1 4  

1 69 1 6  6 

1 70 1 7 6 
33 9 7  

4 5  3 9  

6 7  4 6  

1 24 • •• •  
1 2 5 1 2 9  

1 30 1 2  0 

1 3 2 1 4  3 

2 1 0  * * *  * 
6 8  6 1  

7 2  9 1 

D U I N E D  

3 7  4 0  
1 � 1 

4 3  

4 9 5 5 

6 5  9 0  

6 3  6 4  

15 6 

1 1 9  

5 3  5 7  5 9  

7 8  

8 1  

8 5  
8 8  

1 0  4 1 0 6  1 0 9  

1 2  2 
4 2  9 9  1 1 6  1 2 8 17 5 

7 9  

8 U  8 2  

B o  
8 7 8 9  

1 8  5 1 9 2 

C R 0 S S- R E f E R E N C E S  

1 7 0 1 7 3  

1 8 9 1 9 6  2 0 4  
7 0  7 1  1 8 7 1 8 8  1 9 4  1 9 5  2 0 2  2 0 3  



Record keeping problents� Our CCA Data 
Managentent Systent solves thent easily. 

Having information at your fingertips can make your job a 
whole lot easier. And that's what the CCA Data Management 
System is all about. 

With this Personal Software '" package and an Apple II '" 
or TRS-80 '" disk system, it will be far easier to keep inven­
tories, customer lists, accounts receivable and payable records, 
patient histories and many more items. 

In fact you can use the CCA OMS for all of your data 
management needs, rather than buying (expensive) or writing 
(time consuming) separate programs for each applica­
tion. That's because OMS lets you create your own 
filing systems, adapting itself to the types of records 
you keep. You specify the number and names of 
each data field-without any programming. 

With OMS keeping all of your records, you only 
have to learn how to use one system. That's 
easier; too. It's menu driven, with plenty of 
prompts to help you create files and add, 
update, scan, inspect, delete, sort, con­
dense and print data. Our compre­
hensive 130-page step-by-step 
instruction manual even provides 
complete "how td' inventory and 
mailing list applications so you 
can start processing immediately. 

OMS is a very powerful sys­
tem, with more file and record 
storage capacity than other data 
base programs on the market. 

·Apple is a trademark of Apple Computer, 
Inc.; TRS-80 is a trademark of the Radio Shack 
Div. of Tandy Corp. 

Circle 1 0 1  on inquiry card. 

And it also gives you greater data handling flexibility. To cus­
tomize OMS, write add-on BASIC programs that read or write 
OMS files and perform any kind of processing you want. 

You can sort and print your data in nearly any form of 
report and mailing label you want. Sort data by up to 10 fields 
for zip code, balance due, geographic location or whatever. 
And print reports with subtotals and totals automatically 
calculated. 

The CCA Data Management System, written by Creative 
Computer Applications, has two years of field testing on other 

microcomputers. Now Personal Software makes OMS avail­
able on the TRS-80 Level II and Apple II and II Plus 48k 
disk svstems. And at under $100, OMS is also easy to afford. 

Apple DMS has two additional and exclusive features. Its 
ISAM search method finds any item on a diskette within 10 

seconds. And its Data Interchange Format Program 
moves DMS files into our Apple VisiCalc TM program 
- the "electronic worksheet" - for powerfut 
flexible calculating. 

Ask your Personal Software dealer to show 
you how easy computerized record 
keeping is. To locate the nearest dealer, 
contact Personal Software Inc. ,  (408) 
745-7841, 1330 Bordeaux Drive, Sunnyvale, 
CA 94086. tiJ\1 
�:::::tSO � 
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NEE CO 

PROUDLY COMMODORE'S N EW 8000 
INTRODUCES SERIES (80 column) COMPUTERS 

/-

- - - � ;:; I< .. - - - - • ;:- �, 
• • - <• W L I< o V o <  1 <0 o• , ._ I �: 

-· --. ... .. . . ' . . . . .. ' . .. . -· -
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$1 695 (available May/June '80} 

CBM™ 8050 D UAL D R IVE FLOPPY DISK 
The CBM 8050 Dual Drive Floppy D i s k  in a n  e n hanced ver­
sion of the i ntel l i gent CBM 2040 Disk Drive. The CBM 8050 
has al l  of the features of the CBM 2040, a n d  provides more 
powerful software capabil it ies,  as well as nearly one meg­
abyte of o n l i n e  storage capacity. The CBM 8050 suppl ies 
relative record files and automatic d i skette i nitial izati on. It 
can copy all the files from one d is kette to another without 
copying u nused space. The CBM 8050 also offers im proved 
error recovery and the abi l ity to append to sequential files. 

HARDWARE SPECIFICATIONS FIRMWARE 
Dual Drives DOS version 2.0 
Two microprocessors Sequential file manipu lation 
974K Bytes storage on two 5.25" Sequential user files 

diskettes {ss) Relative record files 
Tracks 70 Append to sequential files 
Sectors 1 7-21 Improved error recovery 
Soft sector format Automatic diskette in itialization 
I EEE-488 interface Automatic directory search 
Combi nation power (green) and Command parser for syntax 

error (red) ind icator lig hts validation 
Drive Activity indicator l ights Program load and save 

Disk Operati ng System Firmware 

CBM™ 8000 SERIES BUSINESS COMPUTERS 
The new Commodore 8000 series computers offer a wide screen 
d i splay to show you up to 80-character l i nes of information. Text 
edit ing and report formatting are faster a n d  easier with the new 
wide-screen display .  Th e 8000 series also provides a resident Oper­
ating System with expanded functional capabil ities. You can use 
B AS I C  on the 8000 c o m puters in both interactive and program 
modes, with expanded com mands and functions for arithmetic, edit­
ing,  and d isk file management. The CBM 8000 series computers are 
ideal ly  suited for the computing needs of the business marketplace. 

SCREEN SCREEN EDITI N G  
2000 character display, organized CAPABILITIES 

into twenty-five Ful l  cursor control (up,  down, 
SO-column l ines right, left) 

64 ASCI I ,  64 graphic characters Character i nsert and delete 
3 x 8 dot matrix characters Reverse character fields 
Green phosphor screen Overstriking 
Brightness control Return key sends entire line to 
Line spacing: 1 'h in Text Mode CPU regardless of cursor 

1 in Graphics Mode position 

KEYBOARD 
73-key typewriter style keyboard 

with graphic capabilities 
Repeat key functional with 

all keys 

MEMORY 
CBM 8016: 1 6K { 1 5359 net) 

random access memory {RAM) 
CBM 8032: 32K {31743 net) 

random access memory {RAM) 

POWER REQUIREMENTS 
Volts: 1 1 0V 
Cycles: 60 Hz 
Watts: 1 00 

I NPUT/OUTPUT 
Parallel port 
I EEE-488 bus 
2 cassette ports 
Memory and 1/0 expansion 

connectors 

FI RMWARE 
24K or ROM contains: 

BASIC {version 4.0) with direct 
{ interactive) and indirect 
(program) modes 

9-digit floating binary arithmetic 
Tape and disk file handling 

software 

The 8000 Series w i l l  be avai lable M ay/J une '80 
Model 801 6 M odel 8032 2040 Dual Floppy 

Available Now 

$1 495 $1 795 $1 295 
(: cornnnodore 

CBM™ I EEE MODEM 

Available June/July 

$395 

SPECI FI CATI ONS 
· F u l l  or h a l f  duplex operation 
•300 bits per second 
•standard I EEE 488 interface 
•switch selectable originate, off, 

answer-full duplex, test, half duplex 
·visible indicators are transmit data, 

receive data, carrier ready, test 
•Frequency shifted modulation 
·Bel l 1 03/1 1 3  compatible 

"Execeptional performance -
even o n  n oisy phone l i nes" 

�i��K
B��e�)

{4K RAM) V IS I CA LC FOR CBM $1 5 0  (A�:i�= b le) 
· c s M  i s  a registered trademark of Commodore. A l l  prices and specifications are subject to change without notice. 
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N EE CO 
679 H i g h l a n d  Ave. 
Needham, M A  
021 94 

M on-Fri 9:30-5:30 
M asterCharge & 

V i s a  A ccepted 

(61 7) 449-1 760 
Telex: 951 021 

Circle 1 02 on inqu iry card. 

M I C ROAM E R I CA D I STRI B U T I N G  
"Dealer a n d  O E M  i n q u i ries i nv i te d "  

21 Putnam S t reet 

N ee d h a m ,  M A  

021 94 (61 7) 449-431 0 
Circle 103 on i nquiry card. 



NEE CO 
PROUDL Y 
IN TRODUCES 

M U LTI-C LUSTER 
"Multi User Managemen t Sys tem for 
Commodore CBMIPET* Computers "  

UP TO 8 CBM/PETS MAY NOW SIM U LTANEOUS LY ACCESS ONE 2040 ! 

Multi-Cluster 
M odel MC-800A 

Standard 3 Channels) 

Channel M odule 
CM-800 

$995 

• Up to 8 Channel (3 Standard) for CBM/PET Computers. 
• . Up to 8 CBM/PETS can multi-use one Commodore 2040 

dual disk drive simultaneously with equal access. 
• Multi-Cluster supports all 2040 disk 0/S commands 

including sequential, random access, and user files. 
• Multi-Cluster does not uti l ize any RAM or ROM from the 

2040 or host CBM/PET units. 
• Multi-Cluster is compatible with all known softwear that 

util ize the IEEE port. 
• Multi-Cluster can be fully implemented on 8 PETS, 

completely ready to use, in less than 1 5  minutes. 
• Simply plug the Multi-Cluster unit into the IEEE port of 

the 2040 Disk Drive, then attach a Channel Module, 
#CM800, (3 Channel Modules are standard with unit), to the 
IEEE port of each PET. 

THE MUL TI-CLUSTER S YSTEM HAS BEEN USED A ND FUL L Y· TESTED B Y  NEECO 
Multi-Cluster 

M odel MC-800A 
(Standard 3 Channels) 

t a U p  to 8 
CBM/PETS 

May Access 
One 2040 

Disk Drive 

•.• , •r��t a 

t 
Optional 
Output 

�----- Pri nter -----� •.• , •.. 
M odule 

M u lt i -Cluster is  i deal for i n d ustrial ,  O E M ,  Vertical 
Markets, and Educati o nal I nst i tut i ons. M u lt i ­
C l u ster a l l ows you to make ful l  use of the Com­
modore 3 u n i t s  for the p rice of 2 educational pro­
g rams. 

Standard Components: 

1 M u l t i-Cl u ster . . . . . . . . . . . . . . . #M C800A 
3 Channel M odu les . . . . . . . . . . .  #CM- 1 00 
3 6 '  R i bbon Cables . . . . . . . . . . . #RC6 

Output Pri nter Module al l ows 
1 CBM/PET to scan 2040 D i s k  
a n d  p r i n t  f lag ged f i les. 

Opt ional Component Prices: 

Each add i t i onal CM-1 00 . . . . . . . . . . . . . . . . . . $250 
Each 1 2 '  R i bbon Cabl e  (RC 1 2) . . . . . . . . . . . . $ 40 
Each 1 8 '  R i bbon Cable (RC 1 8) . . . . . . . . . . . . $ 60 
Output Printer Module (PM200) . . . . . . . . . . .  $200 
(For Centron ic:s Protncal Pri nters) 

· PET is  a reg istered t rademark of Commodore B u s i ness M ach i n es. Smal l  Keyboard PETS req u i re a ROM Retrofit Kit for M u lt i ­
Cl uster system operation. 

M u l t i-Cluster i s  avai lable i n  Canada from BMB Compu Science, M i lton, Ontario, (41 6) 878-7277 

NEECO Dealer Sales: 
M icroamerica D istributing 

679 Highland Ave. 21 Putnum St. , Need ham, MA 021 94 
Need ham, MA (61 7) 449-43 1 0  Telex: 951021 
021 94 Circle 1 05 on inqui ry card. 

Customer Sales: 
NEE CO 
679 H i g h l and Ave., N eed ham, MA 02 1 94 
{61 7) 449-1 760 
C i rcle 1 04 on inqu iry card. 
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Text continued from page 142: 
convert it. After going through all 
256 table locations, I will return to 
the beginning of the table for the next 
value, continuing to go through the 
table for as long as I want a tone to be 
produced. 

The fixed interval between output 
samples is 63 ,us for my program 
when it is run on a KIM-1 with a 
1 MHz clock. Using this time for the 
example, it will take 256 steps/cycle 
multiplied by 63 ,us/step = 16.1 ms to 
go through the sine table once (one 
cycle of the waveform) .  As I continue 
to increment through the table for 

subsequent cycles, I am producing a 
continuous sine waveform with a 
period of 16. 1  ms, or a frequency of 
1/16 .1  ms = 62 Hz. 

If I skip every other table location 
- that is, add 2 instead of 1 to get the 
next location - then it will take me 
half the time to step all the way 
through a complete cycle ( (128 
steps/cycle) X (63 ,us/step) 
8 .1  ms/cycle) and the frequency of 
the tone will be doubled (1/8.1 
ms/cycle 124 Hz) .  You can 
generate higher frequencies by using a 
larger increment to step through the 
waveform table. However, there is a 

practical and theoretical) upper limit 
to the increment size: it should not be 
more 'than one third (practical) to one 
half (theoretical) of the length of the 
table itself. This means that the prac­
tical frequency upper limit is 5300 Hz 
( (3 steps/cycle) X (63 ,us/step) = 189 
,us/cycle) .  

So far, the important points are 
that I use a fixed sample rate to step 
through a waveform table, using a 
small increment size for a low fre­
quency and a large increment size for 
a high frequency. The increment sizes 
up to now have been exact integers, 
restricting me to discrete frequencies 

-----------------------------.. (62 Hz, 124 Hz, 248 Hz, etc) . How 

c o m m o d o r e 
M A K ES G O O D  B U S I N ESS S E N S E !  

PROFESSIONAL PET 2001 (MOOEL N) 
Terminal styled keybd./ numeric 
pad/graphics keys/40 column by 
25 l ine d isplay.  (Basic 3.0 OS) 
BUSINESS CBM 2001 (MODEL B)  
Typewriter styled keybd./ 
numeric pad/40 column by 25 1ine 
d isplay. (Basic 3.0 OS) 
CBM MODEL BODO 
Typewriter styled keybd./ 
numeric pad/80 column by 25 
line display/new screen edit 
(Basic 4 .0 OS) 

CBM 2022 PRINTER 

8 K IN only) S 795 + ��L
E
U��F;f::: 

1 6  K (Specily N or B) S 995 + ����:������� 

32K S 1  295 FREE SOFTWARE 
)Specify N or B) , + VALUED AT $100 

80 1 6  
8032 

S 1 495 FREE SOFTWARE 
, + VALUED AT $ 1 00 

S 1 795 FREE SOFTWARE 
, + VALUED AT $100 

BO column dol  matrix/plain 2022 S 9 FREE SOFTWARE 
paper or forms/tractor teed/ Printe r 7 5 + VALUED AT S50 
l u l l  PET graphics/variable l ine 
spacing/programmable character 2023 FREE SOFTWARE 
ICBM 2023 Printer i s  Jriction teed! Printer S 695 + VALUED AT sso 

CBM 2040 DUAL DRIVE FLOPPY DISK 
Intel l igent 5' •-•· min i-lloppy d1sk 
system with 343K net user storage 2040 S 1 295 FREE SOFTWARE 
(DOS t .Oi Dual Floppy , + VALUED AT $100 

CBM 8050 DUAL DRIVE FLOPPY DISK 
Intelligent 5' ''' mini-llorpy disk 
system with over 950K net user 8050 S 1 695 FREE SOFTWARE 
storage. (DOS 2 01 Dual Floppy , + VALUED AT $100 

CBM C2N CASSETTE DRIVE C2N CASSETTE DR. $95 
CBM MODEM MODEM $3�5 

QUALIFIED EDUCATIONAL INSTITUTIONS RECEIVE 3 COMPUTERS FOR THE PRICE OF 2 I 
This is a l i m ited duration special by COMMODORE. Soltware specials do not apply. 

TO ORDER: Certified checks or money orders receive FREE INSURED SHIPPING BY UNITED PARCEL SERVICE! 
C.O. D. sh i pments require a 15% de posit  - fre ight  col lect .  

Arizona residents : Add 5% sales tax. _ Credit  cards welcome . There are no handl ing charges . 
I .  MICRO-COMPUTER BROKERS is a COMMODORE AUTHORIZED SALES CENTER. 2. SOFTWARE OFFER IS CUMMULATIVEI Example: Order ol I CBM 200 1 .  1 Printer 2022. 1 Oual Drive 2040 qualifies lor $250 in  

FREE SOFTWARE. 3. Great savings also on Industrial Micro. Leedex. N.E.C .. Televideo. Texas Instruments 

MicRo-CoMPUTER BRoKERS 
M A I L  O R D E R  DIVISION 

68 1 9-P, N.  21  sl Aue. • Phoenix, AZ 850 1 5  

TELE PHONE ORDERS WELCOME 16021 242-9966 TELEX: 101 668382 
160 june 1980 © BYTE Publications Inc Circle 1 06 on inquiry card. 

can I get all of the frequencies in be­
tween? 

The control program 
in this case was made 
very simple . 

I will use a 2-byte increment and a 
2-byte pointer. These have both an 
integer part and a fractional part. As I 
step through the table I will add both 
the integer part and the fractional 
part to the 2-byte table pointer, but 
will ignore the fractional part when I 
use the pointer as an offset from the 
beginning of the waveform table. 
Thus I will maintain a table pointer 
with both integer and fractional 
parts, but I will index into the table 
with just the integer part. For exam­
ple, with 2 .5  as the increment size 
used to choose successive samples 
within the 256-entry table, the pro­
gram will take (on the average) not 
256 but 256/2.5 = 102.4 steps to 
create one cycle of the sine wave. 
With each step taking 63 ,us, the 
waveform has a period of 6.45 ms, 
which is equivalent to a frequency of 
155 Hz. 

Combining two tones could be 
done by using two digital-to-analog 
converters and combining the audio 
frequency tones with a resistive net­
work. However, I can let the com­
puter  add the ins tantaneous  
waveform values before sending the 
results out to the digital-to-analog 
converter . The resulting waveform is 
the same. 

My program keeps track of two in­
crement sizes and two table pointers . 
When the processor has both values 
for a single sample instant, it per­
forms an ADC (ie: add) instruction 
and sends the result to the digital-to-

Circle 1 07 on inquiry card. -+ 
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Figure 2: Schematic diagram of circuit for audio dialing. The tones used for dual-tone, multiple-frequency (ie: Touch-Tone) dialing 
are generated by the conversion of an 8-bit digital quantity to an analog signal. Here, a resistive ladder converts the 8-bit value to an 
analog voltage, and a resistor-capacitor pair acts as a low-pass filter with a cutoff frequency of about 3 kHz. The signal can either be 
sent to an external amplifier, or it can be amplified by the circuit centering around IC3. 

analog converter. The maximum 
value of the sum must never exceed 
the 8-bit range of a single byte, so the 
waveform values themselves must all 
be less than one half of hexadecimal 
FF. (This gives the previously stated 
value of hexadecimal 7F. )  

The waveform produced is a stair­
case approximation to the superposi­
· tion of two frequencies. The sharp 
transitions in the voltage levels pro­
duced by this method are full of high­
frequency harmonics. Filtering will be 
required to get rid of these unwanted 
frequencies. 

Hardware Required - Tones 
Hardware required to generate 

tone pairs consists of a simple 8-bit 
digital-to-analog converter, a low­
pass filter, an amplifier, and a small 
speaker. (See figure 2 for a schematic 
diagram of the circuit I used . )  

The 8-bit latched output from the 
computer is applied to a ladder­
network digital-to-analog converter 
using complementary metal-oxide 
semiconductor (CMOS) buffers . This 

162 june 1980 © BYTE Publications Inc 

is unsigned binary conversion: a code 
of hexadecimal FF produces close to 
5 V output and a code of hexa­
decimal 00 produces close to 0 V 
output. 

A similar ladder network could be 
c o n s t ru c t e d  us ing  t r a n s i s t o r ­
transistor logic (TTL) integrated cir­
cuits, but CMOS buffers give more 
accurate results (even though the 
quality of conversion is not too im­
portant in this application) . For each 
of the 50 k-ohm resistors shown, I 
used two 100 k-ohm resistors in 
parallel. 

The output of the digital-to-analog 
converter goes through a single-pole, 
low-pass filter with a cutoff frequen­
cy of about 3 kHz. The output of the 
filter can be fed to an amplifier and 
speaker system. Use a capacitor in 
series (as shown in figure 2) to block 
the DC voltage offset from the con­
verter. Make your connection at the 
wiper of the potentiometer if your 
amplifier lacks a volume control of its 
own. The volume-control poten­
tiometer I used a 25 k-ohm linear 

trimmer, but almost anything from 
20 k thru 100 k should work fine. 

I found it convenient to use an 
integrated-circuit audio amplifier to 
drive my speaker (one side of a pair 
of headphones) .  The manufacturer of 
the LM386 suggested the simple cir­
cuit I used. The input is direct cou­
pled (ie: the DC offset voltage poten­
tial from the converter will be main­
tained · through the amplifier stage). 
The output capacitor blocks direct 
current to the speaker; it must be of a 
value of at least 100 p,F to produce a 
sound loud enough to work with my 
system. 

Another factor in loudness is the 
supply voltage for the LM386. A 5 V 
supply will produce tones that are 
clearly audible but which are not loud 
enough to work the telephone circuits 
when I use the headphone speaker. 
The headphones work fine using a 
9 V or a 12 V supply. If a speaker 
lower in impedance than mine is 
used, the 5 V power supply may be 
sufficient. 

My circuits were constructed on an 



MR. PROGRAM M E R  
Are you finding programming the most tedious pursuit you've ever engaged 

MR. D E A L E R  
Would you find your hardware sales increased 100 fold i f  your orclsoectRe!:Du 
programs immediately? 

MR. HOBBYIST 
How about you? Spending lots and lots of time debugging? 

MR., M RS., MS. 
Who ever you are - if programming has become unpalatable or if unu'lli&-1•l>l<l>on 

LET THE CREATOR@ TAKE A LE 
THE CR EATOR ": . . . . . . . . .  does the work! You answer 

the simple direct questions 
programs to your 

and T H E  C R EATOR"'creates . . .  
all  in Basic language. 

TH E C R EATOR � . . . . . . . . .  makes complete running pro· 
grams that are modular and 
fully documented. 

THE CR EATOR � 

THE C R EATOR ": 

cuts programming time up to 
90 % 
requires NO (none) prior pro· 
gramming knowledge or skills 

Please Print 
Name 

TH E CR EATOR e. 

TH E CR EATOR "'. 

is presently available for 
Apple I I  

i s  presently available for 
TRS 80 Model I 
TRS 80 Model I I  
Tandy 1 0  

T H E  CR EATOR © . . . . . . . . . .  will  soon be available for 
CP/M systems 

Enclosed is my check (or money order) in the 
amount of $250.00. Please send me my serial 
numbered, registered copy of T H E  CR EATO R ©  
as soon as m y  check clears. (No wait for Certi· 
fied checks, bank checks or money orders.) 
Sorry, no credit cards accepted. 

Add ress------------------------- Apt. No. __ 

City------------- State ---------- Zip ----

Computer make ------------------- Model --------

We are seeking qualified dealers and distributors to handle our growing so ftware lines. Address inquires, on your company letterhead, to: 
Complete Business Systems, Inc. , Software Division, 9420 W. Foster Ave., Chicago, Illinois 60656. 

Circle 1 09 on inqu iry card. BYTE june 1980 163 



The advantages of PASCAL are well recog­
nized and accepted. Now, J RT Systems 
makes a good thing even better. 
J RT PASCAL is a compiler and run-time 

package with extensions. Not a subset, it 
is a complete PASCAL and is fully CP/ M *  
compatible -because it's specifically 
designed for CP/ M .  It gives you all the 
standard PASCAL benefits -all data types, 
(records, arrays, sets, user defined types, 
etc . ) ;  14 digit BCD floating point package 

PLUS extensions to support commercial 
applications and reduce programming effo 

Powerful dynamic storage management system I dynamic 
variable allocation procedures NEW & DISPOSE are tully 
implemented I automatic dynamic storage compression I 
user assigned pointer variables allow access to any part of 
storage- example: a memory mapped video display could be 
accessed as an array of characters. External procedures/ 
functions may be separately compiled and disk-stored in 
relocatable format I allows development of large programs. 
not limited by main storage size I automatic loading into 
dynamic storage when procedure is referenced I automatic 
purging from dynamic storage by a leasHecently-used 
algorithm. Powerful disk 110 lacililies I data may be stored 
in ASCII text or space-saving binary format I random access 
by relative byte address. perfect for index file structures and 
data base systems / random access by relative record number. 
String and structured variables I entire arrays and records. 
strings of different lengths may be assigned. compared. 
input or output with simple statements I function return 
values may be string, array. record. CASE statement with 
ELSE clause I CASE labels may be lull expressions. More 
readable identifiers I up to 32 characters I may contain 
underfine characters. Assembler routine interface. 
Hex constants. 

J RT PASCAL User Manual ,  Diskette ,  and 
PASCAL User Manual & Report by Jensen 
& Wirth: $225. Manuals only: $25. (VISA/ 
MC accepted. California residents add 
sales tax. Dealer inq u iries invited.) 
Order today from: 

JRT SYSTEMS, INC. 
PO.  Box 22365 
San Francisco 
CA 94122 
Telephone 
415/566-4240 
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i n t e g ra t e d - c i r c u i t  b r e a d b o a r d  
without much attention paid to com­
ponent layout and wire lengths. The 
0 .05 �-tF capacitor and 10-ohm resistor 
on the amplifier output were recom­
mended by the manufacturer for 

( D I A L  

/ N I T 

I N I T I ALIZE K I M  
PARALLEL PORTS 
AS OUTPUT 

SCAN D S  

REFRESH K I M  
D I SPLAY 

G E T  K E Y  

C H E C K  FOR 
KEYPRESS 

STORE ·P REVI OUS 
AND C U R R E N T  
KEY P RE S S E S  

C M N D  
I NT E R P RETS KEY­
PRESS AS COMMAND 
AND EXECUTES 
I F  VAL/  D 

D I G I T  

STO RE K E Y P R E S S  
A S  A D I G I T  O F  A 
TELEPHONE NUMBER 

Figure 3: Flowchart for DIAL, the main 
loop of the program used to store and dial 
a telephone number. SCANDS and 
GETKEY are KIM monitor routines to 
display data on the KIM readout and to 
check for a keypress, respectively. CMND 
executes the most recent keypress if it is a 
valid command, and DIGIT stores and 
displays the digit key just pressed during 
the process of entering the number to be 
dialed. 

stability, but they were not required 
in my system. 

When you run the program to 
generate tones, · adjust the volume 
control to give an output as loud as 
possible without clipping distortion. 
If you have an efficient speaker, 
perhaps you can set the volume con­
trol lower than would otherwise be 
necessary. Try dialing some local 
numbers to test correct operation. I 
have found that (in my local 
telephone system) dialing my own 
number will give a busy signal if 
everything is working properly. If a 
dial tone remains after the system has 
produced the tones, or if there is 
silence, I know the system needs ad­
justment. 

Software Required - Control 
There must be an overall control­

ling . mechanism to accept user com­
mands and digits and to execute the 
proper routines. The control program 
in this case was made very simple, 
relying on calls to subroutines to ex­
ecute desired operations . The KIM 
monitor routines are used to collect 
input data from the keypad and to 
put information into the display. 
Other routines are called to set up 
1/0 registers, to enter a digit from the 
keypad into memory as part of the 
telephone number, and to interpret 
and execute a command key when 
pressed. 

The remainder of this article is a 
discussion of the individual routines 
used in the dialer program. Refer to 
the flowcharts in figures 3 and 4 for a 
general idea of the program's logic. I 
shall first describe the overall soft­
ware structure and then each of the 
subroutines in more detaiL 

Listing 1 shows the main routine of 
the program. I kept it very short and 
relied on subroutines to do the work 
so that I could concentrate on getting 
the basic program flow to work 
before I tried out the more com­
plicated and error-prone subroutines. 

When I was testing the main 
routine, I changed the subroutine 
addresses to call KIM location hexa­
decimal 1948, which contains hexa­
decimal 60, a return instruction . Each 
such subroutine call is a dummy pro­
viding an immediate return. When 
the main routine worked to my 
satisfaction, I began writing the 
subroutines and one by one replaced 
the dummy calls with calls to a new 
routine to be tested. 



FINALLY ! 
PASCAL for the price of BASIC 

SORCIM's $175.00 PASCAL/MT" 
Sorcim delivers a l l  the 

advantages of PASCAL - from ease 
of learning to sophistication of appl ication -

in a totally CP/M * compatible software pac kag e 
for 8080 or Z80 based systems. And , the features 

are as im pressive as the price: 

• Built- in error checking (PASCAL/M's unique runtime debug support) 
• Runs under both CP/M 1 .4 and 2.2 
• Optional updating service protects your investment 
• Extensions chosen for compatib i l ity with other popu lar PASCALs 
• Console cursor controls for word processing- l ike editing capab i l it ies 
• Complete random f i le and longer integer (32 bit, 9 digit) support 
• Case statement inc ludes otherwise clause 
• Fu l l  Wirth implementation 
• All 1/0 totally compatible with CP/M file structu re 
• Special version (at no extra cost) for Z80 + 951 1 math ch ip based systems 
• Comprehensive 90 page manual describing PASCAL/M implementation 
• Ful l  access to CP/M data f i les written in other languages and stored under C P/M 
• Assembly code external support for added flexibi l i ty . . .  and there's more. 

Find out why Sorcim ' s  $1 75 PASCAL/M is the c h oice of 
com panies such as Dig ital Marketing, FMG Corporation, 
Godbout Electronics/CompuPro, and Lifeboat Associates . . .  

and why it  s h ould be yours.  Still  need convincing? The 90 
page manual is avai lab l e  separately for $1 0, and t e l l s  al l 
about PASCAL/M ' s  implementation. N eed more background? 
Jensen and Wirth ' s  definitive book on PASCAL is  availab l e  
from us for $7.90. 

You may never go back to BASIC aga in .  
PASCAUMTM is a trademark of Sorcim 

'CP/M is a trademark of Dig i ta l Research 

----- ----- ------ -- -- -------------------- --

2273 CALLE CE LUNI\ S4N1A CLARI\. CALIFORNII\ 95050 

Circle 1 1 1  on inqu i ry card. 

::!: I PASCAUM requi res 56K of RAM and one floppy disk. All disks are shipped on single- I a: I sided/single density soft-sectored CP/M compatible media I 0 
LL. 
a: w c a: 0 
::!: a: 0 
LL. 
a: w c a: 0 

I TERMS: We accept UPS COD, Mastercard<.9, VISA�, personal checks (allow 

I time 1� clear). and certified checks. Price good through cover month of 
ii magazme. 

I Send the indicated items to: 
I iName 
I ! UPS addro55 i irown State Zip 

i Mastercard® date 
I VISA• ------------------------ -

8080 PASCAL/M ! 
Z80 PASCAL/M i 
ZBO + 951 1 PASCAL/M i 
PASCAL/M manual ; 
Jensen & Wirth book I 
CA sales tax I 

I Add $ 1 0  outside US 

Enclosed is  I 
I ·----------· -----
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NO 

N O  

CL EAR CAR RY 
FLAG 

D I A L  STORED 
N U M B E R  BY 
TONE M ETHOD 
SET C A R R Y  

R E T U R N  

,------- ---., 
1 1 s CODE IN l 

_ _ _ _  j ACCUMU LATOR L ESS 1 I THAN HEX A DEC I MAL 1 i 10 1 
L_ _ _ __ _ _ _ _ _J 

NO 

CLEARS CURRENT 
NUMBER FROM 
M E M O R Y  
SET C A R RY 

NO 

NO OPERAT ION 
PERFORMED 
SET C A R R Y  

N O  

D I A L  N U M B E R  
STORED BY P U L S E  
M E THOD 
SET CARRY 

N O  

Figure 4: Flowchart for CMND, a command decoding subroutine. TONES and PULSE cause the telephone number currently in 
memory to be dialed by the audio-tone and pulse-dialing methods, respectively. ZERO clears the current number from memory, and 
DUMMY is a trivial subroutine used to test the calling routines. The CMND subroutine returns with the status of the carry flag 
denoting whether or not the last keypress is a valid command (set) or a digit (cleared) . 

The logic of the main program is 
not too complicated. First, a call to an 
initialization routine is made to set up 

Key Pressed Code Returned 

none 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
8 
c 
D 
E 
F 

AD 
DA 
+ 

GO 
PC 

1 5  
00 
01  
02 
03 
04 
05 
06 
07 
08 
09 
OA 
08 
oc 
O D  
DE 
OF 
10 
1 1  
1 2  
1 3  
1 4  

Table 3 :  Codes returned by the KIM 
monitor subroutine GETKEY. These 
values must be known in order to 
decode a keypress in the CMND 
subroutine. 
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data-direction registers of the I/0 
devices and to load variables with 
starting values . I then use two KIM 
routines to put data in the display 
(SCANDS) and to check for a key 
c l o sure on the KIM keypad 
(GETKEY).  

If  no key is pressed, the GETKEY 
routine returns with a value of hexa­
decimal 15 in the accumulator. If one 
of the keys (except for reset and stop) 
is pressed, a hexadecimal code from 
00 to 14 will be stored in the ac­
cumulator. (See table 3 for the key 
names and the codes returned by 
GETKEY . )  The main routine waits 
for a hexadecimal 15 from GETKEY 
between separate closures on the 
keypad. In this way, the program can 
distinguish between an old key still 
held down and a second closure of the 
same key. 

Further processing of a key will 
determine whether the key is a com­
mand (GO, AD, DA, PC, + )  or a 
digit (0 thru 9 and A thru C) .  If the 
key is a command, then the action 
called for will be carried out by in­
voking the appropriate subroutine. 

The keycode is passed to the 
CMND subroutine in the ac­
cumulator. If that routine returns 
with the carry flag set, then a com­
mand was carried out and no further 
processing need be done. If the carry 
flag is cleared ( = 0) when the 
subroutine returns, then it was not a 
valid command keycode and process­
ing will be done in the DIGIT 
subroutine. 

The DIGIT routine also checks for 
valid digit codes and returns im­
mediately if the code is out of range . 
If the code is a digit, then the DIGIT 
subroutine will take that code and 
store it into memory as the next digit 
of the telephone number. The display 
will also show the new digit, as I will 
show later. When digit processing is 
over, the program makes an uncondi­
tional relative jump to service the 
keyboard and the display. 

Subroutine INIT loads the I/0 con­
trol registers with data-direction in­
formation, making all bits of applica­
tion port A and B into outputs 
(although only lines PAO thru PA7 
and PBO are used in this application) .  



PET TWO· WAY RS-232 
and PARALLEL 

OUTPUT INTERFACE 

SADI - The microprocessor based ser ia l  a n d  para l l e l  
i nterface f o r  the Commodore PET. SADI  a l lows y o u  t o  
con nect y o u r  PET t o  paral le l  a n d  serial pri n ters, 
CRT's, modems, acoustic couplers, h ard copy termi­
nals  a n d  other computers.  The seria l  and para l l e l  
ports a r e  i ndependent a l l o w i n g  the P E T  to comm u n i ­
cate w i t h  both per ipheral  devices s i m u l t a n eously o r  
o n e  a t  a t ime. I n  add i t i o n ,  t h e  RS-232 device c a n  com­
m u n icate with the p a ra l l e l  device. 

SPECIALIZING IN 

C i rcle 1 1 2  on inquiry card. 

Spec i a l  Featu res for t h e  PET i nterface i n c lude:  
Convers ion to t rue ASC I I  both in  a n d  out  
C u rsor controls a n d  f u n ct ion c haracters 
spec i a l ly p ri nted 
Selectable reversal of upper a n d  lower case 
PET I EEE con nector for daisy c h a i n i n g  
Addressable - works w i t h  o t h e r  devices 

Speci a l  Featu res for the seri a l  i n t e rface i nc l ude: 
Baud rate selectable from 75 to 9600 
H a l f  or  f u l l  d u p l ex 
32 c h a racter buffer 
X-ON ,  X-OF F  automatical ly  sent  
Selectable  carr iage return  delay 

Spec i a l  Featu res for the paral lel i n terface i nc l ude: 
Data strobe - e i t h er polar i ty 
Device ready - e i ther  polarity 
Centro n ics compat i b l e  

Complete w i t h  power s u p p l y, PET I EEE cable,  RS-232 
connector, para l l e l  port con nector and case. Assembled 
and tested. 

S A D i a  (1 1 0VAC) $295 
S A D i e  (230VAC) $325 

CONNECTICUT m i c roCOMPUTER, Inc. 
150 POCONO ROAD 

BROOKFIELD, CONNECTICUT 08104 
TEL: (203) 7 75-9659 TWX: 7 1 0-456-0052 

VISA AND .. /C ACC£,T!O · UNO .&CCOIJflfl NUIII IVt, £X�"-AT IOflll OAT( AND II IN O .. Mit, 

ADO I 3 M:llt Of' DO. II'C:W. SHIJ'ttl ... a HANDU NII - FOJI(JQN OIU)LIItl ADD 10% 'Oft AUt '01TAG!. 

QUALITY MICROCOMPUTER HARDWARE 
INDUSTRIAL • EDUCATIONAL • SMALL BUSINESS • PERSONAL 

BUILDING BLOCKS FOR MICROCOM PUTER SYSTEMS, CONTROL & TEST EQUIPMENT 

Circle 1 1 3  on i nquiry card. 

R2 1f0 
2K ROM 

2K RAM 
3 Serial Ports 

1 Parallel Port 

WIRED: $295.00 

RACK MOUNT 
CARD CAGES 

KIT: $200.00 
WIRED: $250.00 

1 6  K RAM 
FU LLY STATIC 

MEMORY 

KIT: $279.00 
WIRED: $31 0.00 

TT-1 0 
TABLE TOP 
MAI N FRAMES 

KIT: $340.00 
WIRED: $395.00 
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Location Contents N ame Descript ion 

00 0 1  xx xx I NC1 F, I NC1 1 Frequency increment value for current note 1 .  
02 03 XX XX PNT1 F, PNT1 1 Pointer to SINTAB for note 1 .  

04 03 PAGE1 Sl  NT AB is page 03. 

05 06 XX XX I NC2F, I NC21 As above for note 2. 
07 08 XX XX PNT2F, PNT21 
09 03 PAGE2 SI NTAB is page 03. 

OA XX TEMPO Temporary storage 
OB XX TEMP1 Temporary storage 
oc 08 N D IGIT Maximum number of digits in telephone number 

Table 4: Definitions and locations for variables and constants within the DIAL program. There are pointers (PNTxx) and incre­
ment values (INCxx) to two frequencies (xxx1x and xxx2x), each of which has a fractional (xxxxF) and an integer (xxxxl) byte. 
PAG£2 points to the page boundary that contains the beginning of the sine wave table SINT AB. The increment values are valid 
only if the KIM-1 board is running at 1 MHz. 

The entry p�int labeled ZERO can be 
called as a subroutine by other parts 
of the program. It clears out the digits 
stored in memory by replacing them 
all with hexadecimal OF . Then 
s u b r o u t i n e  S H I F T 2  ( p a r t  o f  
subroutine DIGIT) is called t o  update 
the display variables (INH, POINTL, 
POINTH) to show all Fs . 

The CMND subroutine examines 
the keycode and passes control to the 
correct subroutine to carry out the ac­
tion required. The CMND routine 
initially clears the carry flag. If the 
keycode in the accumulator from the 
DIAL routine does not match with a 
valid command code, then the 
routine will return with the carry flag 
still cleared. 

Otherwise, the keycode is com­
pared with each valid command 
code. If a match is found, the com­
mand is carried out by calling a 
subroutine . When that subroutine 
returns, the carry flag is set to 1, and 
control is returned to the main pro­
gram, which must examine the carry 
flag to see if a command was ex­
ecuted . If this is the case, then no fur-· 
ther processing of the keycode is re­
quired. 

The DIGIT subroutine also ex­
amines the keycode and appends it to 
the telephone number if it is a valid 
digit key. The routine first checks to 
see if the keycode is within the proper 
range to be a valid digit (hexadecimal 
00 thru OC) . If so, then the new digit 
is shifted into the string of previously 
entered digits. This is facilitated by 
storing the keycode in the next byte 
beyond the string of old digits. 

The KIM display contents, which 
are held in locations OOF9 (INH, the 
two rightmost digits of KIM's 
display), OOFA (POINTL, the next 
two digits), and OOFB (POINTH, the 
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two leftmost digits), are also changed 
to reflect the six most recent digits 
entered. At the start (or whenever the 
GO key is pressed), the display shows 
"FFFFFF", and the memory also con­
tains all hexadecimal OF bytes to act 
as a flag that no digit is to be dialed. 

Be aware of telephone 
company restrictions con­
cerning direct connection 
to the telephone circuits . 

The PULSE subroutine is called by 
the CMND subroutine when the 
keycode for solenoid dialing of the 
stored number is processed. It steps 
through the stored-digit table one 
digit at a time, passing each digit, 
through the accumulator, to the 
CLICK subroutine that pulses the 
solenoid to dial the digit. As the pro­
gram is currently set up, the number 
of digits stored is eleven. This number 
can be changed by modifying hexa­
decimal location OOOC (NDIGIT) to 
some number other than hexadecimal 
OB (11 decimal) .  After calling CLICK 
eleven (NDIGIT) times, control is 
passed back to the CMND routine. 

The CLICK subroutine pulses the 
output bit that controls the button­
pressing solenoid. The keycode in the 
accumulator is checked to see if it is a 
valid digit. In this case, the valid 
digits are those of a standard dial 
telephone, 0 thru 9. The basic func­
. tion of this routine is to cause the 
solenoid to close the correct number 
of times for the digit which was 
passed to it. The user must make sure 
that the length of line interruptions 
caused by the solenoid actuation and 
the separation in time between inter-

ruptions is within phone company 
tolerances; the values given here will 
work for a KIM-1 running at the stan­
dard 1 MHz frequency. 

One catch is that a dialed digit 0 is 
not zero interruptions but ten. The 
zero must be tested for and the value 
in the accumulator changed to ten if a 
match is found. The CLICK routine 
times the interruption for approx­
imately 35 ms and waits approx­
imately 65 ms between interruptions. 
Furthermore, after the last click for 
any digit, the routine delays an addi­
tional half second before returning. 
This is to simulate the pause taken 
between digits when a person uses a 
rotary-dial telephone . 

Notice that each time I use the 
timer, I load the initial value twice. 
This is to avoid improper timer 
operation that occurs when the timer 
is loaded just as it times out from the 
countdown in progress (and it is 
always counting down ) .  (See 
T i m o th y  M a r t i n ' s  l e t t e r  in 
KIM-116502 User Notes. )  

The operation of the TONES 
subroutine is similar to that of 
PULSE. It is called by the CMND 
routine to count the eleven digits 
passed to the subroutines SETUP and 
SOUND, which do the dialing - in 
this case the sounding of tone pairs. A 
code for the digit to be dialed is 
passed to SETUP in the accumulator. 

Subroutine SETUP prepares data 
for use by the tone-generating 
routine, SOUND. The subroutine 
checks the accumulator for a valid 
digit (in this case, anything between 
hexadecimal 00 and OF) . Only 00 thru 
OB actually produce tone pairs, OC 
produces a pause, and OD thru OF 
cause an immediate return. 

The code in the accumulator is first 
multiplied by two (via a shift left 



Circle 208 on inquiry card. 

MARKET YOUR HARD­
WARE AND SOFTWARE 

PRODUCTS IN THE 
RAPIDLY EXPANDING 
U.K. AND EUROPEAN 
MARKET THROUGH 

Sun Computing Services 
60 Broad Lane 
Hampton 
Middlesex 
London 
England 

Tel: 01 979 9824 
TWX: 8954428 SUNCOM G 

LONG ESTABLISHED IN THE COMPUTER _ INDUSTRY WE GIVE 

FULL HARDWARE AND SOFTWARE DISTRIBUTOR SUPPORT, 
NATIONAL ADVERTISING IN All RELEVANT PERIODICALS, AND 

CAREFULLY V ET DEALER APPLICATIONS. TWX O R  PHONE PAUL 

DOCKERILL TODAY WITH CON FIDENCE AND OPEN UP A WHOLE 

NEW MARKET. 

Circle 277 on inquiry card. 

At last . . .  the Typewriter In�erface! 

Turn your electric typewriter i nto a low cost, high 

qual ity hard copy printer. 1 Year Warranty 

The patented" RDI-1 / 0  Pak i s  fast becoming the industry standard 
for typewriter output. Why? Because: 

1. I t  takes 2 mi n utes to i n i ti a l ly i n stal l  and 5 seconds to remove or 
replace. 

2. You do not have to modify you r  typewriter. Al l  factory warranties 
and maintenance agreements on your typewriter will be honored. 

3. You can use it with a// powered carriage return typewriters that 
have U.S. keyboard. Our Model I works with all non Selectrics and 
our Model I I  works with Selectrics. Conversion between models 
takes 2 minutes and the kit  (26 plungers) is avai lable for a nominal 
charge. 

4. You don't have to lug around a bulky printer when you travel. If 
there is a typewriter at your destination, you can install  the l ight  
(3 1bs.) 1 / 0  Pak i n  just 2 min utes. 

· 

5. Same interface for TRS-80, Apple and G P I B .  Centronics and Pet 
compatible interfaces are available in third quarter 1 980. Electric 
pencil available. 

6. Delivery: stock to 2 weeks. Price: $639.50, FOB Rochester, Do­
mestic. 

See your local distributor or cal l  Bob Giese, 716 385-4336. We have 
the only "clean" approach to the typewriter 1 printer market. 

"Pal"'"' Pending ROCHESTER DATA 
31 00 Monroe Avenue, Rochester, New York 1461 8 incorporated 

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:' Thousands are 
in use by major companies all over 
the U.S. And now the A 242 from 
AJ, refurbished 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 or receive data. 

The originate-mode A 242 can 
interface to either EIA or TTY 
terminals and operates at speeds up 
to 450 bits per second. At just 
$185-about half the original price­
it's a tremendous bargain. We're so 
confident you'll' agree, we're offering 
a 10-day money-back guarantee:" 

*Details on request. 

C i rc l e  1 1 4 on i n q u i ry card. 

Call toll-free for details: 
(800) 538-9721. 

California residents call: 
( 408) 263-8520. 

Prices subject to change without notice. 

ANDERSON 
JACOBSON 
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(ASL) instruction) and used as an off­
set from the beginning of data table 
TONET AB . The reason for multiply­
ing by two is that the table contains 
value pairs . 

Two-tone or frequency-identifier 
codes are ob tained from the table .  
These two iden tifiers are each used as 
indices into another data table, 
FRQT AB. From this table, we get in­
crement values (both integer and frac­
tional parts) that are used by SOUND 
to step through the waveform table . 

SOUND will produce the dual 
tones for a fixed length of time . When 
control returns to SETUP, a delay of 
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approximately 75 ms is inserted 
before returning to TONES. The pur­
pose of this delay is to allow the 
telephone company equipment to 
distinguish between individual digits . 

The purpose of subroutine SOUND 
is to produce a waveform at the out­
put of the digital-to-analog converter 
that is the superposition of two sine 
waves of different frequency . The 
routine actually computes the com­
posite waveform by adding instan­
taneous values for two tones. 

Data for a single cycle of a pure 
sine wave is stored in hexadecimal 
l ocations 0300 thru 03FF, filling all of 

C i rcle 1 1 5 on i n q u i ry card. 

page 03 of memory. A loop in the 
SOUND routine is repeatedly ex­
ecuted for 150 ms, determined by a 
value loaded into the interval timer 
(T1024) . It is very important to 
remember that the loop always takes 
63 p.s to execute once. Each time 
through the l oop, a new value of the 
waveform (the instantaneous voltage 
out of the digital-to-analog converter) 
is determined by adding together 
values from the table for the two fre­
quencies. The waveform values are 
obtained by using only the integer 
part of a 2-byte pointer (PNTll, 
PNTlF or PNT2l, PNT2F) kept for 
each tone as an offset into the sine­
wave table . 

After one instantaneous value has 
been output to the digital-to-analog 
converter, the pointers are increased 
by adding both integer (INCRll and 
INCR2l) and fractional (INCRlF and 
INCR2F) parts of an increment value . 
The carry out from the fractional ad­
dition must be added in with the in­
tege.r part. If the sum of the integer 
parts for the printer goes above 255, 
the carry is ignored, and the table 
reference will wrap around to the 
beginning of page 03. A continuous 
sine wave will be produced . 

Summary 
Additional hardware needed to add 

to a microcomputer for controlling 
the dialing of numbers with a 
telephone receiver is minimal .  The 
software shown here is complex, but 
i t  has been written in modular form 
to enhance i ts usefulness in custom­
ized applica tions . Be aware of 
telephone company restrictions con­
cerning direct connection to the 
telephone circuits; do not use any 
method of connection that destroys 
the elec trical integrity of the 
telephone system. • 
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N OW! ALL D RIVES 
CO M PATI BLE WITH 

M O D E L I I  

An Enti re Fami ly of Disk Drives for 
APPLE , TRS-80* , and S-1 00 Com puters 

Only LOBO DR IVES offers you an entire fami ly of 
fully-compatible disk drives to select from. 
Whatever computer you're using, APPLE, TRS-80, 
or S- 1 00, you can add a LOBO drive now, with the 
peace-of-mind of knowin g  there's a whole family of 
drives available when you're ready to expand. 

And every drive you order comes complete with 
chassis and high rel iabi l ity power supply. Each 
drive is 1 00% cal ibrated, burned-in ,  and 
performance tested on either an APPLE, TRS-80, 
or S-1 00 computer before it's shipped. We are so 
proud of our drives . . .  our q uality, rel iabi l ity, and 
performance, that we back-up every drive with a 
one year, 1 00% parts/labor warranty. 

400 SERI ES FLOPPY DISK DRIVES 
M eet our low-cost 5.25-inch 
min i  drive that records data 
in either hard or soft 
sectored format. It is 
avai lable in single or double 

density configurations, with a total storage 
capacity of 220K bytes. 

800/801 SERIES FLOPPY DISK DRIVES 
Here is our dual 8- inch 
Floppy d isk m emory unit. It 
records and retrieves data 
on standard 8-inch 
diskettes to provide BOOK 

bytes of data storage u nformatted, or 5 1 2  K bytes 

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

935 Camino D e l  Sur 
Goleta, California 930 1 7  
(805) 685-4546 
"CAN YOU REALLY AFFORD 
TO PAY LESS?" 

in I BM format per drive. It is also avai lable with 
double-sided, double-density capabi l ities, for a 
maxi mum storage capacity of 1 .6 Megabytes. 

7000 SERIES HARD DISK DRIVES 
The latest member of our 
drive fami ly, the Series 
7000 is an 8-inch, 1 0  M ega­
byte Wi nchester Technology, 
hard disk drive. It is ful ly 

hardware/software com patible and comes 
complete with disk controller. Now you can have 
the convenience, speed, rel iabi l ity, and a l l  the 
storage capacity you need. 

Cal l  or write for the com plete LOBO D R IVES story. 
Find out just how com petitively priced a qual ity 
drive can be. 

Quantity discou nts avai lable ­
Dealer inquiries i nvited. 

�------------.-, 
I Yes, I want to know m ore about LO BO Dnves 1 
I and what they can do. Send me i nformation on: 

0 TRS-80 0 APPLE 0 S-1. 00 I 
I D 5 1  /4-in. Floppy drive D 8-in. Winchester hard I 
I 

disk, 1 0  Mbyte drive 1 D 8-in. Floppy drive D Double density 

I Single sided expansion interface I Double sided 

I Name I 
I �-� I 
I Address I 
I City State Zip 1 

Phone No. _____________ _ 

I If dealer. provide resale no. I 
L_ _ _ _ _ _ __ _ _ __ _ _ _ _j 
*TRS·BO is a registered trademark of Radio Shack. a Tandy Company. 



• • • EVERYTHING FOR YOUR TRS·80TM• • • 
T R S· RO Is a tracl .- m a r k  of l h <"  Radio Shack D i v ision of T a n d y  Cort>omllon 

* All Orders processed within 24-Hours 
* Free Shipping within V.P.S. areas (add $3 for orders outside of the U.S.A. or U.P.S. areas). 

* 30-Day Money Back Guarantee on all Software (less a $3 penalty for handling). 
* 1 0-Day Money Back Guarantee on Disk Drives and Printers PLUS 1 20-Days Free Service. 

• LEARNING LEVEL II by Dav1d L 1en  
The Ong1nal  A uthor Of The Level Manual 
A Step By Step approach 10 Learmng Level I I  
espec•al ly geared t o  new TRS-so·· Owners 
$ 1 5  95 

• TRS-80 DISK AND OTHER MYSTERIES 
$1 9.95 ($22.95 after 2/1/80). Over  1 00  pages 
of mdespenstble t nformat•on for dtsk owners 
Learn to recover mformatton from bad d1sks. 
how to make Baste programs u n l istable and 1 2  
more chapters o f  never publ tshed t 1ps and • n_!..or­
matlon Wntten Dy H C Pen n 1 ngton ( Fo_v.lll  
D1sk Owners 1 

NEW SBSG BUSINESS SYSTEM FOR 
MODEL I O R  MODEL II  - IN STOCK 
- Genera l  Ledger 
- Accounts Receivable 
- Accounts Payable 
- Payroll 
- I n ventory Control With I nvoicing 
• Each module can be operated i ndiv idual ly  
or as a coordi nated SYSTEM. Turn-Key error 
catching operation for beg i n n ers 
• Complete manual  and documentation 
accompany each program 
• M i n i m u m  System requ i rements 2-Disk 
D rives for Model 1 .  . . 1 - D isk D rive for Model l I 
• Each module can be formatted to span data 
on Upto 4-Disk D rives 
• Free 30-Day telephone consultation 
• Call  for complete specifications 
• Model I Version $ 1 25 per module 
$495 per System 
• Model II Version $225 per module 
$995 per System 

DATA MANAGEMENT SYSTEMS 
- OMS replace ind.ex cards or  any data 
req u i ri n g  long l ists of i n formation. 
.• TBS I n-Memory I n formation System 
{for cassette systems) $24.50 
• TBS Disk Data M anager ( req u i res 1 or more 
d isk drives) . . .  Set up fast random access 
files in m i nutes. Stores up to 320K of 
i n formation on 4 D rives. Up to 1 0  fields 
and 255 characters per record. Supports 
upper and lower case RS-232 or  TRS-232 . . .  
Features complete edit ing $49.50 
• Personal Software CCA Data Management 
System . . .  Completely user oriented, menu 
d rive, 1 30 page Step by Step Manual.  . .  
capable of inventory control ,  sort ing data, 
reporting data i n  nearly any form {for reports 
and mai l ing labels) .  Sorts data by up to 1 0  
fields for z i p  code, balance d ue, geographic 
location or  whatever. Prints reports with 
subtotals and totals automatically calculated. 
Fast random access $75.00 

Box 1 49 New C ity, New York 1 0956 

FROM RACET COMPUTES 
• R E MODEL-PROLOAD - Renumbers pro· 

g ram l ines. combines programs. The only re­
number program that wtll renumber the mrddle 
of a program Specify 1 6K. 32K o r  48K Works 
with Cassette or  Disk . . . $34.95 

• GSF - Use 1n your BaSIC Programs for lnstanl 
Sorting (w1 l l  sort 1000 1tems in  9 seconds) . Other 
commands 1nclude Compress and Uncom press 
Data. Dupl icate Memory. Display Screen 
Controls and Fast GraphiC Controls . . .  $24.95 
( For  Cassette or  Disk.  spec1fy 16K .  32K or 48K) 

• DOSORT - All  G .S F . commands p lus spec1al 
Mult iple D1sk Sorting Rout.nes . . . $34.95 
(Specify 32K or  48K) 

• INFINITE BASIC - Adds 70 commands to 
your TRS-80 including Instant Sort. Matrix 
Commands. String Commands. Left and Right  
Just1f 1cation. Str ing Centenng. Simu ltaneous 
Equat 1ons. Upper and Lower Case Reverse and 
more . . .  $49.95. ( For Cassette or  Disk) . 

• INFINITE BUSINESS (Requires lnf 1 nite Basic) · 
E l 1m1nate Round-off error. 1 27-Digit Calcula· 
t 1on Accuracy. I nsert New Elements in  Sorted 
Arrays. AutomatiC Page Headings, Foot.ngs. 
and Pagr nat1on. Muit rp le Precisron Anthmetic 
and more . . .  $29.95. (For Cassette or D1sk) 

• COPSYS - Copy Machine Language 
Programs . . .  $14.95 ( For  Cassette only) . 

FROM SMALL SYSTEM SOFTWARE 
• RSM-2 Mach.ne Language Monitor . . .  $26.95 
0 RSM-2D D1sk Vers1on of RSM·2 . . . $29.95 
• DCV-1 Converts Mach1ne Language Programs 

from tape to d1sk . . .  $9.95 
• AIR RAID · The ultimate TRS·80 game con· 

verts yo ur TR S-80 .nto a real t ime shoot.ng 
ga l lery . . . $14.95 

• BARRICADE - A fast pong style game . . $14.95 
• CPM - $ 1 50 (for Disk only) 
• TRS-232 INTERFACE · I nterface with Soft· 

ware driver RS-232 printers to your 
TRS-80 . . . $49.95 

• TRS-232 FORMATTER -AdditiOnal 
(optional)  Soh ware for TRS-232 owners Ads 
many pnnter commands to your 
TRS·BO . . . $14.95 ($9 95 w1th pu rchase of 
TRS-232) 

• MAIL PAC - For Model I or Model II D1sk 
Systems only . . . $99.95. Ou1ck-sort.ng full user 
control over marlmg I 1st from Gallactrc Software. 

FROM ADVENTURELAND INTERNATIONAL 
• ADVENTURE #1 - 118 by Scott Adams . 

$1 4.95 each ava1lable on Cassette or D1sk 

SARGON II  
THE CHESS CHAMP 

$29.95 

FROM APPARA'T 
NEW DOS + $99.95 

35. 40 and 77 Track Vers1ons ava1 lable 

48-Page Catalog $2 FREE W1th Any Order 
Order by Phone or Mail 

No Shipping Charge 
Add $3 for C.O.D. 

Add $3 for all Foreign and non-UPS shipments . Add $3 lor UPS Blue Label 
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FROM T H E  B O TTOM SHELF 
• CHECKBOOK II (for Cassette or DISk) . 

$18.50 
• INFORMATION SYSTEM (for Cassette or 

D1sk . . .  $24.50 
• SYSTEM DOCTOR ( a  com plete d1agnos15 of 

your TRS·80 checks memory. v1deo. cassette. 
d 1sk .  R O M  and all other parts of your system) · 
for Cassette or Disk . . . $28.50 

• CHECKBOOK R E G ISTER ACCOUNT-
lNG SYSTEM ( requires 2 disk dnves) . .  $49.50 

• LIBRARY 1 00 · 1 00 established busmess. 
game and educat1onal programs plus FREE Ti ny 
P1lot al l  for . . . $49.50 

• BASIC TOOL KIT - lists all vanables. GOTO's 
and GOSUB's 1 n  your program . . . $19.80 

• SOUN DWARE - Ads sound to your TRS-80. 
Just p l u s  1t 1n . . . $29.95. Sample programs 
rncl uded 

• TING TONG - Can be used w1th Soundware 
for a Sound verSion of  pong . . . $9.95. 

• VIC- The Carta VIsual Instructional $ 1 9. 95 
Computer Program 
The Level II 1 6 K  Cassette is deSigned to teach 
beg 1 n n ers the Basics of  Machine Language and 
Assembly Language Programming See every 
Machine Language I nstruction DISplay on 
you r .Video 
VIC .nc ludes a Step By Step 55 page manual 

VISTA V80 DISK DRIVE 
1 1 0  K OF STORAGE 

$395 
Add $29.95 for Cable 

( F ree with Purchase of Two Disk Dnvesl 
- 1 0  Day Money Back Guarantee -

FROM HOWE SOFTWARE 
MON-3 - Machine Language Programm.ng for 

Beg i nners. MON·J is a Complete 
System Monitor with Users 
Manual  $39.95 

MON-4 - D1sk Version of MON-3 . . .  $49.95 
LEVEL I l l  BASIC . . .  $49.95 FROM 
M I C ROSOFT - Now Cassette owners can add 
D1sk Commands to their TRS·BO without owning 
a D1sk Drive. 

• BRAND NEW OLIVETTI PRINTER . . .  $2495 
Bus. ness Letter quality print ,  AutomatiC Line 
Just if 1cat1on (on request) .  Quick Pnnt .ng.  can 
be used as a Memory Typewriter. plugs right 
.nto your TRS-80 without any mod1flcation or 
software 

THE ELECTRIC PENCIL 
Cassette . . •  $99.95 

Dlak . • .  $1 50.00 

• HORSE SELECTOR II by Dr Hal Dav1s . . .  
$50. The TRS-80 vers1on updated for tt1e TRS-80 
and or igrnal ly revrewed r n  Systems and 
Methods 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 

SOFTWARE 
FOR TRS-80'" 

OWNERS : L(]f:1PlJTR(]r.i%LS =· N�����A���· 

MONTHLY NEWSMAGAZINE 
Practical Support For Model I & II 

• PRACTI CAL APPLI CATI ONS 

• B U S I N ESS 

• GAM BLI N G  • GAM E S  

• E D U CATI O N  

• PERSONAL F I NANCE 

• B EG I N N E R'S C O R N E R  

• N EW P R O D U CTS 

• SO FTWARE EXCHA N G E  

• MARKET PLACE 

• Q U E STI O N S  AND ANSWERS 

• PROG RAM P R I NTO UTS 

AND M O R E  

PROGRAMS AND ARTICLES PUBLISHED I N  OUR FIRST 1 2  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 ( F EDERAL TAX WITHHOLDING PROGRAM I 
• EXTEND 16 DIGIT ACC URACY TO TRS-80'" FUN CTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FU NCTIONS) 
• 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 PROG RAM 
• LEVEL II UPDATES* * *LEVEL I I  I N DEX 
• CREDIT CARD INFORMATION STORAGE FILE 
• BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 

LANGUAGE 
• LINE RENUMBERING 

• AND CASSETTE TIPS. PROGRAM H I NTS. LATEST PRODUCTS 
COMING SOON ! G ENERAL LEDG ER.  ACCOUNTS PAYARLE AND 
RECEIVABLE. FORTRAN 80. FINANCIAL APPLICATIONS PACKAGE. 
PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 
STATISTICAL AND MATHEMATICAL PROGRAMS < BOTH 
ELEMENTARY AND ADVANCED! . . .  AND 

WORD PROCESSING PROGRAM 
(Cassette or Disk) 

For writing leiters. tex t .  mailing lists .' etc. ,  with each 
new subscriptions or renewal. 

LEVEL II RAM TEST 
(Cassette or Disk) 

Checks random access memory to ensure t hat all memory 

locations ar« working r>roperly. 

OAT A MANAG EMENT SYSTEM .c:;: (Cassette or Disk) -d.:� �Z����;gemenr for your TRs so·· � ��. 
(Cassette or Disk) � 

Fast act ion Maze Game. 
• Tf<S Htl'� IS ,, THr\l li-';..1,\IH\. Of TANDY <...'ORP 

SEND FOR OUR NEW �H PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HU NDREDS O F  TRS HO'" PROGRAMS AVAILABLE ON 

CASSETTE AND DISKETTE ) .  $2 .00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISS U E  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Box 1 49 New City, New York 1 0956 
ONE YEAR SU BSCR I PT I O N  $ 2 4  . . . . . .  . 

TWO YEAR SUBSCR I PT I O N  $48 . . . . . . . . . •  

SAMPLE O F  LATEST ISSUE $ 4 . . . . . . . . .  . 

STA RT MY SUBSC R I PT I O N  WITH ISSUE . . . . . . . . .  . 

(#1 - Ju ly  1 978 • #7 - J a n u ary 1 979 • # 1 2 - June 1 979 • #1 8 - January 1 980) 

N EW SUBSCR I P T I O N  . . . R E N EWAL . .  

H O U R  24 O R D E R  
L I N E  

(91 4) 425- 1 535 

CREDIT CARD NUMBER ------------------------ EXP. DATE _______ _ 

SIG NATURE ___ _ 

NAME--
----------------------------------------

ADDRESS ______________________ STAT�---------�IP _____ ___ 

••• ADD $6/YEAR (CANADA, MEXICO) - ADD $ 12/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO ••• 
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NEWS AND SPECULATION ABOUT PERSONAL COMPUTING 

New IBM Micro­
computer, More On The 
Way? IBM is not sitting by 
idly in the microcom-
puter revolution . It has 
introduced a new desktop 
computer , the model 5 1 20, 
which sells for $13 ,500 and 
features 16 K bytes of pro­
grammable memory .and 
either BASIC or APL in 
read-only memory . But 
Electronics magazine, a 
McGraw-Hill publication, 
recently reported the 
prediction of a $4500 IBM 
computer . The IBM 5 1 05 
microcomputer was 
predicted by Creative 
Strategies Inc of San Jose, 
California,  an industry 
analysis firm. The 5 105 will 
be made in Japan, and it 
will be designed to inter­
face with the S- 100 bus. 
Creative Strategies predicts 
that the desktop machine 
will have, among other 
features, at least 16 K bytes 
of programmable memory, 
a high-speed magnetic tape 
cartridge for mass storage, 
and a small thermal 
printer. They also predict 
the introduction of the 
5 1 30, a multiterminal ver­
sion of the 5 1 05 machine . 

Smalltalk For 
Microcomputers: Rosetta 
Inc, a company located in 
Houston, Texas, has been 
working for the past year 
on an original interactive 
language called "Rosetta 
Smalltalk." The language, 
inspired by but not con­
nected with Xerox Corpora­
tion's Smalltalk language, 
can be expanded to include 

Conducted by Sol Libes 

new features and has been 
designed to run on a Z80 
system . For evaluation pur­
poses, Rosetta Inc is 
privately offering a pro­
totype version of the 
language to several 
selected owners of 
Z80-based systems. 

IMSAI Back In Business: 
IMSAI is back in operation 
as the IMSAI Computer 
Division of Fischer-Freitas 
Corporation. IMSAI de­
clared bankruptcy last 
summer. Its manufactured 
stock, trademarks, software, 
etc, were purchased by 
Fischer-Freitas. The 
company is now selling the 
complete line of IMSAI 
products and will continue 
to support all IMSAI hard­
ware and software 
products. 

Will Your Copilot Be A 
Computer? A research pro­
ject at the University of Il­
linois, Urbana-Champaign, 
is working on an exper­
imental computer system 
that will determine the cor­
rect procedures for 
airplane pilots to follow in 
unexpected situations . The 
system will monitor the 
flight plan and airframe 
stress; it will also adjust 
control settings in response 
to changing environmental 
conditions, detect malfunc­
tions, and predict failures. 
Thus the computer will 
apply its data, analyze the 
problem, compute the solu­
tion, warn the pilot, and 

provide instructions 
through a synthesized 
voice . The pilot will be 
able to request assistance 
from the computer via 
voice input. The research 
group expects to have an 
operational model within 
three years. 

Zenith To Produce Home 
Computer: Zenith Radio 
Corporation is the first 
television manufacturer to 
plunge into the home­
computer market . Actually, 
Zenith entered this market 
in a limited way last year 
with the acquisition of 
Heath and the formation of 
Zenith Data Systems.  Zenith 
now plans to produce an 
under-$1 000 home com­
puter on its color television 
production line. The unit 
will compete with the Radio 
Shack TRS-80 and other 
computers. 

National Introduces 
New 16-Bit Micro­
processors: National 
Semiconductor will soon be 
shipping samples of its 
16-bit microprocessors. 
There is the 1 6008, a 1 6-bit 
microprocessor with 8-bit 
input/output (I/0) , the 
1 6016  microprocessor with 
1 6-bit I/0, and the 16032 
1 6-bit microprocessor with 
24-bit memory addressing 
(8 megabytes) . Further­
more, the 1 6008 and 160 16 
are "bilingual"(ie: they 
execute two instruction 
sets, their own and the 
8080's instruction set) . 

IBM Testing Josephson­
Junction-Based Computer: 
IBM's Research Division is 
currently testing a proto­
type computer that uses 
4000 circuits employing 
Josephson-junction logic 
devices . These devices 
operate in the 35 to 40 
picosecond range . This 
project could lead to a tiny 
computer ( 1 or 2 cubic 
inches) with a projected 
cycle time of 2 .5  ns. This is 
eighty times faster than 
IBM's System 370/1 68. 

Josephson-junction 
technology uses the 
phenomenon of supercon­
ductivity occurring at 
temperatures near absolute 
zero (0° K) .  In a Josephson­
junction device, a magnetic 
field is used to turn the 
electron flow on or off. This 
technology provides a big 
leap forward in miniaturiza­
tion and will result in 
reduced costs. 

video Cassette To Be 
Used For Winchester 
Backup: Pixel Corporation 
of Burlington, 
Massachusetts, plans to 
manufacture 500-megabyte 
data-storage systems that 
use video-cassette 
recorders (VCRs) .  

Corvus Systems Inc of 
San Jose, California, a 
maker of Winchester hard­
disk drives, is presently 
field-testing an interface to 
its disk controller that 
enables it to be attached to 
a consumer VCR. Corvus 
claims a data-storage 
capacity of 1 00 megabytes 
for the system . Corvus 



[ 

Introducing the DG-80 ZSO CPU I 
Hardware Features: 
v Compatible with Heath HB® hardware and software and DG-320' 
v ZBO CPU Enhanced Instruction Set 
Y' Operational at 2 MHz or 4 MHz 
v Jump on Reset to any 1 K boundary 
v On board provisions tor up to BK PROM and/or 4K RAM 
v Wait States available tor any or all BK Memory blocks tor 4 MHz 

operation using slow memory 
v Interrupt acknowledge (INTA) and dynamic RAM refresh signals 

(RFS) available on bus 
v Augat gold machined sockets tor PROM and RAM 
v Many advanced features are included to enable future expansion 

and flexibility 
v Frequently selected options are switch selectable. 

The Z80 CPU has finally arrived tor the H8®. All the features you have 
wanted with power to spare. The DG-80 is packed with feature after 
feature that allows you expansion and versatility options to do almost 
anything . The DG-80, using the powerful ZBO microprocessor, up­
grades the HB® to levels never before possible. The full complement 
of advanced features available on the ZBO microprocessor are avail­
able on the DG-80 CPU tor those who wish to utilize the full potential 
of their system . The DG-80 is tully compatible with all Heath H8® 
hardware and software. * The DG-80 is assembled , tested, and ready 
to plug-in .  (Heath® ROM must be installed prior to use . )  Complete 
documentation includes the Mostek® ZBO programming manual and 
is supplied with each board . 

DG-80 CPU . . .  $249 (Documentation only :  S25.) 
• Not all advanced features compatible with H8" 

(hardware and/or software) 

SPECIAL INTRODUCTORY OFFER ! 
OUR POPULAR OG-320 
Dynamic RAM Board 

(fully popu lated only) . . . . . . . . . . . . . . . . . . . . . . . . .  Regularly $479 .00 

OUR POWERFUL NEW DG-80 CPU . . . . . . . . . . . . . . . .  Regularly $249 .00 

Regularly Total .$].2&:'00 

NOW th rough June ,  1980 , both for on ly $625 .00 
16K CHIP SETS (8-4 1 1 6  Type Dynamic RAMS) for 
DG-32 0 ,  Apple® , TRS-80® , H88/89® and PET® 

32K/DG-32D . . . . . . . . . . . . . . . . . . . . . . $479 .00 HALF POPULATED 16K/DG-32D . . . . . . . $41 5.00 DOCUMENTATION ONLY (DG-32D) . . . . .  $1 2 .00 (Tested) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $64 .00 
(Programming jumpers available at additional cost) Heath, H8, TRS-80. Apple, Mostek and Pet are Registered Trademarks. [] Ei ELECT R 0 N I C Ordering lntonnation: Products listEd availab� from DG Electronic OtM!Iop-. ments Co . . P.O. Box 1124. 1827 SoUih Almstrong. Denison. Tx. 75020. Check. 

Money Order. VISA or Mas1Br Charye accepted. Phone orde!s (cllaJye ono/) call • C E V E  LOp MEN T S C 0 (214) 465-7805. No COD's. frejghlprepaid. Alklw3weelcl furper.;onalched<s 
• to dear. Texas residents add 5%. Foretgn orde!s add 30%. 
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expects to sell its interface over cables up to 8 meters ducts is curtailed . The devices have been con-

controller for $790. Added in length. Cost will also be ComputerLand Corporation structed in prototype form, 

to the cost of $ 1 000 to considered . Final adoption of San Leandro, California, and speculation is that pro-

$ 1 500 for the video of the standard should be reports that potential store duction is still a couple of 

recorder, this gives a total reached in mid- 1980. owners are having trouble years away. 

cost of $ 1 800 to $2300 for buying franchises . This announcement has 

the disk backup system . U CSD Pascal News: The 

great significance because 

Development of video it is one indication that 

recorders proceeds apace . University of California, Motorola Introduces 

leadership in the high-

BASF, the German maker density, integrated circuit 

of floppy-disk drives and · 
San Diego (UCSD) has ar-

32-Bit Microcomputer Bus: technology has passed from 
bitrarily revoked licenses to 

media, recently established distribute UCSD Pascal . Motorola has introduced a the US to Japan. 

the BASF Video Corpora-
These licenses were new microcomputer-

tion in Fountain Valley, 
previously granted to and development system with 

Ben Laboratories 
California . BASF Video will 

paid for by a number of address and data buses that 
soon produce a consumer 

computer clubs. The clubs are 32 bits wide. The 
video-cassette recorder. 

had paid $250 for the system can support 8-bit, Licenses UNIX For 
BASF showed a 72-track license and they, in turn, 16-bit, and the forthcoming Microcomputer Systems: 
recorder at a recent elec- had allowed club members 32-bit microprocessors. Bell Laboratories, via the 
tronic show. The unit stores to copy the software (Most experts feel, AT&T Western Electric 
94.6 megabytes using a package at costs ranging however ,  that 32-bit micro- Company subsidiary, has 
longitudinal-scan method, 

from $5 to $50 . A user now processors are still about licensed Onyx Systems Inc 
rather than the more com-

must pay $250 to obtain a five years away from pro- of Cupertino, California, 
mon helical-scan tech-

copy of the UCSD duction . )  Called the "Ver- for implementation of UNIX 
nique. The longitudinal 

package . . . .  A newsletter for sabus ,"  it allows direct on a Z8000-based micro-
method is preferable for 

UCSD Pascal users is being addressing of up to four computer system. The 
random-access applica-

published by Jim McCord, billion words of memory . system will be introduced 
tions . Some Japanese 

330 Vereda , Legenda CA Motorola has published a this month. 
. manufacturers may 

930 1 7 .  Send Jim $2 to get specification for the bus, 
introduce low-cost 

on the mailing list . The first which can be obtained by 
longitudinal-scan video 

issue of the newsletter was contacting the Motorola Random Rumors And recorders that can be used 
9 pages long and full of in- engineering offices. 

for data storage. 
formation . . . .  An inter-

News Bits: Several toy 
In comparison with com-

national Pascal Users Memory News: Intel 

manufacturers are working 
peting data-storage tech-

Group (PUG) has been 
on electronic toys with 

niques, the VCR-based 
formed . To join, send $6 to Corporation has announced 

voice output for the 
systems provide a good 

PUG, c/o Dick Shaw, a new 16 K-by-1 -bit metal-
Christmas season. 

price/performance ratio. 
Digital Equipment Corpora- oxide semiconductor (MOS) However ,  most manufac-

For instance, the 3M 
tion, 5775 Peachtree Dun- static programmable turers are reluctant to 

Y2 -inch cartridge tape 
woody Rd, Atlanta GA memory with a 40 ns access 

divulge any details. But 
drive with controller stores 

30342. Your effort will get time. Known as the 2 1 67 ,  it 
you can expect the rage of 

75 megabytes of data at a 
you an occasional news- will draw about 500 m W 

Christmas 1 980 to be talk-
list price of $2 1 ,  150. 

letter that is several hun- from a single + 5 V supply 
ing toys . . . .  Radio Shack is 

dred pages long . . . .  and will be transistor-
very secretive about the · 

transistor-logic (TTL) com- sales volume of the TRS-80 

8-Inch Winchester Disk 
patible on all pins. The computers .  But one top 

Economic Woes Of The 
estimated date of avail- executive recently revealed 

Standard Being ability has not been set; that, as of March I, 1980, 
Developed: 'An American Personal-Computer In- however ,  it will probably Radio Shac;:k had manufac-
National Standards Institute dustry: The current be the final quarter of 

tured 370,000 TRS-80s. 
(ANSI) committee is near- rocketing interest rates on 1980 . . . .  Several manufac-

That means that since 1979 
ing adoption of a standard business loans are said to turers are in the initial pro-

Radio Shack has been pro-
interface for the 8-inch be cutting profits and cur- duction phases of 64-K bit 

clueing 600 to 700 TRS-80s 
Winchester fixed-disk tailing the growth of dynarriic memory devices. 

per day . . . .  Contrary to 
drives. Such a standard personal-computer Included are Texas predictions, 8-inch Win-
would hasten acceptance of manufacturers, distributors, Instruments and chester disks are meeting 
such drives by original- and dealers . Some smaller Motorola. with resistance from poten-
equipment manufacturers businesses may collapse, . tial purchasers; Most OEMs 
(OEMs),  and large-scale while throughout the field are adopting a "wait and 
integration (LSI) chips decreasing inventories are 2ss K-Byte 

see" attitude. One problem 
would be quickly prolonging customer is that backup storage for 
developed to carry out the waiting time. In some in- Programmable-Memory the nonremovab1e disks that 
standard . The interface stances, finance charges Devices Aimounced: Nip- have a capacity of greater 
should support concurrent and interest rates run as pon Telephone and than 10 megabytes is still 
device operations, unidirec- high as 24 to 30 percent , Telegraph and NEC- la,cking. Furthermore, the 
tiona! data pass, nonreturn- when money is available. Toshiba have announced prices for the larger 
to-zero (NRZ) data transmis- Retail stores are finding it that 256 K-byte 1 4-inch drives are very 
sion, and should be able to difficult to finance small- programmable-memory competitive with the larger 
handle variable data rates business systems, and devices are under develop- 8-inch drives. The greatest 
up to 1 0  megabytes/second distribution of new pro- ment by the two companies . demand for hard 8-inch 



ANNOUNCING AN APPLE II® COMPATIBLE 
SYNTHESIZER THAT PRODUCES 

MUSIC 
plus 

SOUND EFFECTS 

HARDWARE FEATURES of the Juke Box Synthesizer 
• 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 directly driving an eight ohm 

speaker. (no external amp needed) 
• Up to six synthesizers can be installed to create stereophonic, 

quadraphonic, and polyphonic operation 

SOFTWARE FEATURES of the KIS Music Editor 
• Three part interactive program consisting of a play mode, a 

composition mode and an edit mode 
• Play mode displays low resolution color graphics of each 

voice while the song is playing 
• Composition mod.e enables the user to hear and see, in high 

resolution graphics, each note as it's input 
• Edit mode sounds and displays, in high resolution graphics, 

each note as the user single steps through the song 
• Notes can be inserted, deleted and changed 

SOFTWARE FEATURES of the Sound Effects Program 
• Uses the channel of white noise to create a vast array of 

sounds. Some of these are as follows: explosions, steam 
engine, whistle, phaser.;, gun shots, race cars, sirens, chimes 
and jet engines 

• Modular so that any one sound can easily be patched into 
an existing program 

• Detailed instructions illustrate how to generate unusual 
sounds 

AVAILABIUTY 
• All Juke Box synthesizers are shipped with the KIS Music 

Editor and are available at most computer stores for $ 1 29.95 
• The Flash & Crash sound effects program is available 

separately for $39.95 

&Apple II is the registered trademark of Apple Computer Co. 

705 N. Bowser 
Richardson, Texas 75080 

(214) 238- 1 8 1 5  
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disks is expected to be for integrated circuits, mostly Intel's PL/M language. that attaches to a television 

drives with a capacity of type-2732 erasable pro- Currently versions of PLMX set and holds information in 

less than 10 grammable read-only are available for TEKDOS an amount equivalent to ten 

megabytes . . .  .Initial sales memories (EPROMs) valued (Tektronix) and CP/M full television screens, 

reports for the Texas at one million dollars, were operating systems. Code down-loaded from a central 

Instruments (TI) 99/4 per- stolen. One black-market can be generated for 8080, data base. Applications will 

sonal computer indicate a dealer has already been 8085, 280, 6800, TMS 9900, include banking services, 

"ho-hum" response to the arrested for illegal posses- and CDP 1 802 systems. A community information, 

unit. Sales have not been sion of integrated circuits single license for PLMX catalog listings, and 

up to expectations. TI will manufactured by Intel, costs $ 1 000. encyclopedia data . Users 

start shipping the unit Signetics, and National will be able to pay bills, 

without a color monitor (as Semiconductor. All the transfer funds, and obtain 
is done with the Apple and devices were cosmetic 0 ffice Of The Future 

financial data. The goal is 
Atari computers) and will rejects. Two former Intel to ultimately provide the 

reduce the price to $950 in employees have been To Include Personal Com- terminal for less thq.n $100 
an effort to improve the arrested for stealing parts. puters: Computer manufac- with a typical $ 1 0  monthly 
lagging sales . . . .  Diablo Last summer, Intel reported turers are working hard on service fee. 
printer and service prices a large loss of parts that the "office of the future" 
are due to be raised by 8 . 5  turned u p  i n  Germany. In where everyone will have a 
percent this month. Labor February, Wang Laborato- computer at his or her More Random News and material costs were ries disclosed that $750,000 desk. Systems are now 
cited as reasons for the worth of Intel EPROMs had available for the engineer's Bits: You can now lease the 

increases. been stolen. desk, such as Hewlett- TRS-80 Model II computer 

Packard's recently intro- system from Radio Shack, 

duced HP-85 and through an arrangement 

Tandy Signs Floppy- Znog Increases ZBOOO 
Tektronix's 4050. Both com- with the A and A Financial 

puters are chiefly designed Corporation. The leases 

Disk Supplier: Tandy Cor- Instruction Set: 2ilog has for electrical engineers and run for thirty-six months, 

poration (parent company introduced two new ver- can function as a desktop preceded by a ninety-day 

of Radio Shack) has signed sions of the 28000, called computer work-station for warranty period . . . .  Percom 

an agreement with Data- the 2800 l and 28002 . Both computer-assisted design Data Corporation has 
point Corporation for the operate in conjunction with (CAD). secured a contract with 
latter to manufacture 8-inch Extended Processing Unit Texas Instruments to supply 

and 5-inch floppy-disk (EPU) integrated circuits to floppy-disk drives. 

drives. Radio Shack cur- expand the 28000's instruc- Several 16-Bit S-100 rently purchases drives tion set. One or more EPUs 
from Shugart, Control may be added to a system; Microcomputers Debut: CORRECTION: The April 
Data, and Tandem the EPU uses previously Several manufacturers have BYTE News column con-
Magnetics. undefined op codes to pro- announced 1 6-bit processor tained an item reporting 

vide floating-point boards for S-100 systems. I that Motorola was shipping 
arithmetic, data-base know of the following so samples of an erasable pro-

Robot Hand Developed: 
search and maintenance far: Ithaca Intersystems and grammable read-only 
operations , network inter- National Multiplex Cor- memory (EPROM) part that 

The Research Institute of faces, and graphics-support poration are introducing is organized as "8 K by 8 
Industrial Safety of the operations . This is a con- boards that use the 28000; bytes." The EPROMs are 
Japanese Ministry of Labor cept similar to Intel's 8087 Ackerman Digital Systems,  really organized as 8 K by 
has announced develop- mathematical coprocessor the 68000; Godbout Elec- 8 bits. [ We apologize for this 
ment of a manipulator that for the 8086. The standard tronics, a dual-processor error . . . .  RSS] 
operates like a human 28000 will not operate with board using the 8085A and 
hand. It has 1 2  degrees of the EPU .  Six instructions 8088 (which is a 1 6-bit 8086 
freedom , three joints, and have been added to the with 8-bit input/output) ;  MAIL: I receive a large 
can apply 1 0  newtons of 2800 1 /2 to allow these ver- Digicomp Research Cor- number of letters each month , 

force . It uses the Winslow- sions to work with the EPU. poration, a dual-processor as a result of this column. If 

effect clutch, which is system (two boards) with you wish a response, please in-

based on an instantaneous, 280 and Pascal elude a stamped, self-

reversible, and substantial Machine-Independent 
Microengine . addressed envelope. 

change in apparent vis- Sol Libes 
cosity when a fluid is sub- Language Offered: Amateur Computer 
jected to an external elec- Systems Consultants Inc of videotext Test To Be 

Group of New Jersey 
tric field. San Diego, California, has (ACG-NJ) 

introduced what they Conducted in Ohio: OCLC 1776 Raritan Rd 
describe as the first univer- Inc, which furnishes on-line Scotch Plains NJ 07076 Integrated Circuit Black 
sal high-level compiler catalog services to more 
language for microcom- than 2000 libraries in the 

Market Emerges: puters. Called PLMX, the US and Canada , will con-
Apparently a black market language system contains a duct a three-month test in 
exists for integrated cir- library of compiled pro- Columbus, Ohio, of a home 
cuits. Intel Corporation grams, an I/0 interface , videotext system starting in 
reported in January that and code generator . PLMX October . The potential user 
1 0,000 unmarked syntax is identical to that of will need a $500 terminal 
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Personal 
C Computing ® 

® 80 

Presents: 
· · Personal Computing , 

and Small Business 
Computer Show 

The Largest Personal Computing Show in 1 980 

August 21 , 22,2 3 ,  24th at the Philadelphia Gvic Center 
• M ajor exhib its by the i ndustries leading companies 
• Th ursday, Aug. 21 st, Dealer Day 12 Noon to 6 P . M .  
• Friday and Saturd ay, Aug. 22, 23rd -- 9 A.M.  to 6 P.M.  
• Sunday, Aug.  24th 10 A.M. to 5 P.M.  
• Free Sem i n a rs • Robotics Contest • Antique Com puter Display 
• Spec i a l  Sem i n a rs and Tutori a ls  about Com puter M usic, Satu rday, A u g .  23rd 

• 3rd Annual Computer M usic Festival, S at u rd ay Eve n i n g ,  A u g .  23rd 
(Computer M usic Festival i s  sponsored by the Phi ladelphia Area Computer Society-Tickets on sale at show) 

• Computer Visual  Arts Festiva l ,  S u n d ay, A u g .  24th 

r----------- - ---------------------------
1 Advanced Registration 
l Saves Time & Money 
I ' ' 

0 Send __ Dealer-Retailer (4 days) 
Registrations at $ 1 0 .  eac h ,  $ 1 2 .  at door 
for Thursday-Sunday, Aug .  2 1 , 22, 23,  
24 

l 0 Send __ Regular Registrations (3 

I days) at $8. eac h ,  $ 1 0 .  at door for 
Friday-Sunday. Aug . 22. 23, 24 only.  

COMPANY NAM E -------------------

NAME ______________________ _ 

STREET----------------------

CITY _____________ .STATE ____ .ZIP  __ _ 

PHON E ----------------------l Advanced Registrations will be mailed late l July - early August .  No Advanced Registra- Send To: 
l tions accepted after Aug .  8th . PERSONAL COMPUTING 80 I 0 Send Exhibitor information or Phone 

609-653-1 1 88 Rt . 1 ,  Box 242 ,  Warf Rd . ,  • Mays Land ing , NJ 08330 L--------------------------------------� 
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Canned Programs are Only a B e ginning. Pre­
programmed disks and cassettes are a terrific way 
to get started in micros .  But they're just a start. 
The best thing about owning a computer is pro­
gramming it. Yourself. 

University Software makes 
it easy. Using compact, 
easy-to-understand 
Microsoft BASIC, 
University Software has 
selected the best work 
of scores of different 
authors to create this 
spiral-bound, five-volume 
set of the programs you 
most want to have. All 
you have to do is sit 
down at the keyboard · 
and enter them. 

Software for People. The 
problem with BASIC as a 
language is that it was de­
veloped on timeshare and 
other large capacity 
computers .  But Microsoft BASIC was specifically 
designed to run on micros; it's fast, it's simple, 
and memory requirements are minimal. 

All the programs in the University Software set 
were written on micros, for micros . If you own a 
TRS-80, Apple, Texas Instruments, Atari, Com­
modore PET, Sorcerer, or Ohio Scientific micro, 
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University Software gives you 
these programs were designed to work right ­
the first time - on your machine . 

What's more, they're programs you can use . 
The Small Business text contains programs to 
help you look at interest rates every possible way, 
a materials inventor'y program , a touch typing 
course and a small business accounting system. 
But that's only the beginning. Among the Educa­
tion and Scientific programs, you'll find a speed 
reading course, a President's quiz, a math educa­
tion program, and programs to help you learn 
English and build your vocabulary. The two vol-

A University Software Sampler 

Here is a small sample of the programs you'll get in each 
of the five University Software volumes . 

HOME & ECONOMICS - $24.95 

Text Editor: Compose and c·orrect 
your notes, letters, invoices. 
Utilities: Electric, water, phone, gas 
and trash bills controL 
Temperature Conversion: Lets you 
convert different temperature units. 
Etemal Calendar: Retums the day of 
the week for a given date. 
Recipes Book: Sets up recipes on cas­
sette tape. 
Checking Account: Checkbook analysis. 
. . . Plus 9 more! 

FUN & GAMES Volume I - $14.95 

Space Race: You command Federation 
Trading Ships in the Asteroid Belt. 
Mastennind: Players attempt to figure 
out one another's combinations. 
Contbat: B a ttle game employi n g  
numbered board o n  screen. 
B iorhythm: Physical, emotional and 
intellectual patterns. 
Merchant  of Ven us: Make money in 
outer space. 
. . . Plus 10 more! 
FUN & GAMES Volume ll - $14.95 

Blackjack: The famous card game. 
World War III: War game. 
Bridge: Deals four hands on screen. 

Battles tar Galactica: You have to reach 
Earth passing many Cylon stations. 
. . . Plus 17 more! 
EDUCA TJON & SCIENTIFIC-$34.95 

Astronomical Computations: Compute 
the positions of the planets; draw 
orbits. 
Pythagorean Theorem: Review geom­
etry theorems. 
Word Search: Spelling puzzle. 
Quantum Chemistry: Compute quan­
tum numbers of an atom . 
Program Manager: Load and run mul­
tiple programs. 
. . .  Plus 21 more! 

SMALL B USINESS - $49.95 

Mortgage Analysis: Ou tputs loan 
tables. 
Distributions Mapping: Maintains li­
brary of distribution functions. 
Billing System: Creates and manages 
data base containing bills. 
Investmen t Management: Analysis of 
stocks, funds, debentures, real estate . 
Small Business Accoun ting: Posts in­
come and expenses, prints trial bal­
ance; chart of accounts. 
Tax: Federal Income and F. I . C . A .  
taxes . 
. . . Plus 22 more! 

Act now for your FREE BOOK 
You can order each of these 
volumes separately NOW 
through Folio Books . But if you 
call today and order the entire 
set, we'll include Microsoft 
BASIC, a standard introductory 
guide to the use of the language 
by Ken Knecht absolutely FREE. 

Offer expires June 30, 1980 



• 

105 Microsoft programs . For less than a buck and a half apiece. 
umes of Fun & Games programs offer a total of 35 
games and graphics to challenge every level of 
skill . Finally, the Home & Economics text con­
tains the programs you need to help you manage 
your life more efficiently - an appointments 
calendar, metric conversions,  and programs to 
help you balance your checking account and 
budget the family income. 

Do Your Pocketbook a Favor. It's this simple : if 
you input your own programs, you save money . 
Lots of money . Preprogramme d cassettes and 
disks nowadays cost anywhere from $10 to up­
wards of $50 . And if the program you want is not 
available in a format for your computer, you're 

· just flat out of luck. 
If you buy the entire set of University Software 

programs, on the other hand, you get 105 pro­
grams for $139 . 75-about $1.33 each. Plus, there's 
a conversion appendix in the back of each volume 
to help you convert any Microsoft BASIC pro­
gram written on one computer to run on yours . 

Do Yourself a Favor. To really master and under­
stand your computer, you can't be content to sit 
back and let it do all the work. You've got to roll up 
your sleeves and accept the challenge to your own 
creativity . University Software programs will help 
you run your life. And they'll help you grow . 

You can order a ny of the Un iversity Software 
volumes separately, but if you act now and order 
the entire set, we'll include Ken Knecht's Mic­
rosoft BASIC, a complete introduction and tutorial 
book on pro gramming in Microsoft BASIC,  
FREE !  It's yours - a  $10 value -just for ordering 
the whole University Software set at one time. 

Circle 1 23 on inquiry card. 

We'll jump right on your order. There' s  ortly one 
place you can get the entire University Software set 
shipped directly to you almost as soon as you call: 
Folio Books. We are specialists in computer books 
for micro and mini computers, and honestly be- . 
lieve that Universi ty Software is the finest set of 
application Microsoft programs available to the 
general public . 

Call us today. Do it for yourself. 

ORDERING I NFORMATIO N :  Call  toll-free 
(800) 423-4864, M-F 9-5 p . m .  Pacific Time. Mail 
order: include name, address and telephone. M/C 
and Visa customers include: your name as it ap­
pears on your card, card number, expiration date. 
All orders add $1 .00 per volume for shipping and 
handling. California residents add 6 %  sales tax. 
We ship UPS or Parcel Post . Introductory offer: 
order 3 or more volumes and receive a 10 % dis­
count; order all 5 and we also pay shipping any­
where in U . S . A .  

(800) 423-4864 
In California ca ll collect: (213) 795-5224 
University Software is available from 

Folio Books 
P. O .  Box 4100-H, Los Angeles, California 90041 
Un iversity Software Also Available at Leading Computer Stores Everywhere. 
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Taking a D i m  View 
of Photog raphs 

A series of photos in the 
article "A Computer­
Controlled Light Dimmer, 
Part 1: Design," by John H 
Gibson (January 1980 BYTE, 
pages 56 thru 72) was in-

Bugs i n  the Data 
Cart ridge 

Gremlins struck the BYTE 
editorial department recently 
during the preparation of 
the article "Hewlett­
Packard's New Personal 
Computer, The HP-85" 
(March 1980 BYTE, page 
60). At the bottom of the 
left-hand column of page 62, 
the storage capacity of the 
data cartridge for the HP-85 
should have been given as 
780 program records con-

advertently printed upside 
down. The series of pictures 
found in photo 2 on page 66 
were inverted. The 
oscilloscope traces in the top 
row that appear to be 
positive pulses are in fact 
negative pulses from the 
timing-reference syn-

sisting of 256 bytes each for 
a total of 192 K bytes, or 
850 data records of 256 
bytes each for a total of 
210 K bytes. In addition, the 
procedure for printing the 
information on the screen is 
to simply press the COPY 
key. Our thanks to Jerry 
Fisher of Hewlett-Packard 
for pointing out these errors. 

D ropping Bal l oons 
Rel iably 

I thoroughly enjoyed the 

d 

e 

chronizer. The positive out­
put pulses at the bottom 
from the timer, mentioned 
in the photo caption, did 
not reproduce sufficiently 
well in print to be seen. The 
sections of sine curves in the 
bottom row of photos were 
also upside down, and 

balloon game in the article 
'Writing Animated Com­
puter Games," by Tony 
Estep (November 1979 
BYTE, page 152). I do not 
have a Sol computer, so I 
had to make a few patches 
to the program. I also added 
a drop counter, which may 
interest other readers. 

The game as published 
drops balloons unreliably. 
To make the balloons drop 
consistently, change the 
code at hexadecimal location 
01F6 to 

therefore were meant to in­
dicate opposite polarities 
from those implied. 

To correct this error, we 
now present the series of 
photos here in the correct 
orientation, as they should 
have appeared in the 
January BYTE. 

CA 26 02 JZ BALN 

The FINAL SCORE message 
is not centered. Change the 
code at location 04DE to 

21 98 CD 
LXI H, VDMBAS + 410 

to center the message. 
Many video terminals can 

clear the screen after receiv­
ing a form-feed character 
(hexadecimal OC). If this 
works on your terminal, 
you can change the code at 
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locations 0103 and at 0126 
to 06FS C9 

VIDEO 
RET 

CD FO 06 CALL CLSNFF 

and add the code as follows 

06FO OE OC MVI C, OCH 
06F2 CD 09 FO CALL 

The game as published 
allows an unlimited number 
of balloons to be dropped. 
While this is interesting, in a 
way, it can lead the player 
to engage in real block-

Address Object Code Label 

0291 C3 10 06 
0610 CD 64 05 TITLE 
061 3  2 1  1 9  C D  
061 6  1 1  6 3  06 
061 9  C D  6 4  05 
061 C  C 3  9 4  02 
0497 CD 20 06 
0620 CD AB 04 BALLS 
0623 2 1  !A CC 
0626 1 1  72 06 
0629 CD 64 05 
062C C9 
062D 00 00 00 

0 1 37 CD 30 06 

0630 E5 !NIT 
0631 21 7D 06 
0634 36 33 
0636 23 
0637 36 35 
0639 E l  
063A C9 
01F6 CA 40 06 
0640 2 1  7E 06 DROP 
0643 35 
0644 3E 2F 
0646 BE 
0647 C2 26 02 
064A 36 39 
064C 2D 
064D 35 
064E 3E 2F 
0650 BE 
0651 CA 57 06 
0654 C3 26 02 
0657 2 1  BE CC WASTE 
065A 1 1  80 06 
065D CD 64 05 
0660 C3 DE 04 
0663 2A 2A 20 33 
0667 35 20 42 41  
066B 4C 4C 53 20 
066F 2A 2A 00 
0672 42 41 4C 4C 
0676 53 20 4C 45 
067A 46 54 20 20 
067E 20 00 
0680 2A 2A 20 59 
0684 4F 55 20 48 
0688 41 56 45 20 
068C 57 41 53 54 
0690 45 44 20 4 1  
0694 4C 4C 20 59 
0698 4F 55 52 20 
069C 42 41 4C 4C 
06AO 53 20 21 20 
06A4 2A 2A 00 

TITLE 06 1 0  BALLS 0620 !NIT 0630 
DROP 0640 WASTE 0657 COUNTB 067D 
COUNTL 067E 
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bombardment, dropping 
balloons without aiming at 
anything below. I have add­
ed a limit to the number of 
balloons available and a 
counter to tell how many 
balloons are left, to 
discourage waste of valuable 
resources. I have found that 

thirty-five balloons is a fair 
number. The code to pro­
vide this feature is shown in 
listing 1.  

Olli Urrila 
SF-44800 
Pihtipudas 
FINLAND. 

Mnemonics Commentary 

JMP TITLE Jump to add more titling 
CALL PRINT Send the previous message 
LXI H , VDMBAS + 1 19H Load new message destination 
LXI D,MSG Load start address 
CALL PRINT Send it 
JMP IN1 JUMP back 
CALL BALLS Prepare to send "balloons left" message 
CALL SCOUT Send the previous message 
LXI H, VDMBAS + l AH Load new message address 
LXI D,MSG Load start address 
CALL PRINT Send it 
RET 
NOP; NOP; NOP 

CALL !NIT Initialize balloon counter 

PUSH H 
LXI H, COUNTB Counter, 'tens' address 
MVI M,033H Put decimal 3 to tens counter 
INX H Move to units counter 
MVI M,035H Put decimal 5 to units counter 
POP H 
RET 
JZ DROP Call counter if a drop was made 
LXI H,COUNTL Load units counter 
DCR M Decrease by one 
MVI A,02FH First 'digit' below 030H 
CMP M Is counter below zero? 
JNZ BALN If not, go back to game 
MVI M,039H If yes, replace it with decimal 9 
DCR L Move to tens counter 
DCR M Decrease by one 
MVI A,2FH 
CMP M Is tens counter below zero? 
JZ WASTE If yes, go to end game 
JMP BALN Else go back to game 
LXI H,VDMBAS + BEH Load message destinaiion 
LXI D,MSG Load message start address 
CALL PRINT Send message 
JMP OVER Jump to game over 

35 BALLS (balloons) 

BALLS LEFT . .  

YOU HAVE WASTED 

ALL YOUR BALLS! 



One small word about computers. 
Osborne 
The Leader In Microcomputer Books 

The 8089 1/0 Processor Handbook. 
by Adam Osborne 

I ntel is developing the co-processor 
concept; the 8089 1s the first of the Intel 
co-processors. The 8089 1/0 Processor 
Handbook provides a fully detailed 
description of this Innovative device, its 
operation, and use in 8086 systems. This 
Osborne H andbook contains complete 
discussions of pins, s ignals, timing, the 
Instruction set, and programming and 
configuration guide l i nes. Also describes 
the 8289 Bus Arbiter. 

=11: 39-X $5.95 

The 8086 Book 
by Russell Rector and George Alexy 

A handbook for al i  
8086 microcomputer 
users. it includes 
8086 programming 
instruction, a thorough 
analysis of the 8086 
instruction set. 
and detailed hardware 

and Interfacing guides which reveal the 
full power of the 8086 multiprocessing 
capabilities. 

=11: 29-2 $ 1 5.00 
Z8000 Assembly Language 
Programming 
by Lance Leventhal et al .  

An Introduction to Microcomputers : 
Vol. 1 ,  Basic Concepts, 2nd Ed. 
by Adam Osborne 

Since this book 
first a ppeared in 
1 976, more than 
200,000 copies 
in four different 
languages have 
been sold, making 
It the best selling book 
on microprocessors 
ever written. Now it has been completely 
revised to reflect changes In this dynamic 
field. Basic Concepts, 2nd edition 
contains the most current information on 
microprocessor fundamentals to be 
found in any publication. 

=11:34-9 $1 2.50 

6809 Assembly Language Programming 
by Lance Leventhal 

Another book in the popular series of 
assembly language programming texts. 
this for the powerful 6809 processor. In a 
comprehensive style and format. Dr. 
Leventhal describes the 6809 instruction 
set, provides numerous sample programs, 
and discusses the merits of assembly 
language programming techniques. 
Available this fall. =11: 35-7 $ 1 2.50 

PET Personal Computer Guide 
by Carroll Donahue and Janice Enger 

For ail users of the Commodore PET, 
this step-by-step guide offers advice on 
operating and equipment maintenance, 
how to cope with PET peculiarities and 
make the most of PET graphics. It gives 
instruction on PET programming 
techniques along with a complete PET 
BASIC command reference. 

=11: 30-6 $ 1 5.00 

PET and the IEEE 488 Bus (GPIB) 
by Eugene Fisher and C. William Jensen 

The only complete A 
reference available on \ ( L 
interfacing the � 
Commodore PET . __j 
computer to · 

any i /O device '\ Q�-
using the IEEE 488 �. 
interfacing port. � 
It Includes a list of the available IEEE 488 
Bus-compatible instruments. 

Practical BASIC Programs 
edited by Lon Poole 

=11: 3 1 -4 $ 1 5.00 

A collection of 40 BASIC programs for 
office and home use. Programs include 
Home Budgeting, Critical Path Method, 
and Income Averaging. 

=11: 38-1 $ 1 5.00 

The first in this popular series of books 
to have the combined authorship of Dr. 
Leventhal. Dr. Adam Osborne, and 
Charles Collins. The Z8000 processor 
instruction set Is described in detai l ,  and 
the discussion of assembly language 
programming techniques makes the book 
an Invaluable teaching tool, 
programming manual. and Z8000 
reference book. 
Available July. =11: 36-5 $ 1 2.50 

NEW and 
Upcoming Titles 

To order. return coupon with check or money 
order. Include 75¢ per item for 4th class mail. 
$ 1 .25 per book UPS. or $2.50 per book air 
mai l  in the U.S. 
California residents also include local sales 
tax. To place an order by phone cal l  
41 5 /548-2 805. 

Notify me when available : 0 Z8000 ALP 
0 6809 ALP 

� OSBORNE/McGraw-H i l l  
630 Bancroft Way Dept. B5 
Berkeley, CA 947 1 0  

Circle 1 24 on inquiry card. 

Book Price Quantity Amount 

Name 
Tax ._

J ___ __, 

Address 
Shipping J 

City ______ State ___ ZIP ___ 
L----' 

Phone HOW TO SHIP TOTAL Ll ___ _, 

1 094 
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FREE 
CATALOGS 

Software (over 400 programs for 
A p p l e ,  Pet, TRS-80, Sorcerer, So l ,  
Chal lenger and C P  I M systems) 

Books (over 1 00 t i t les  o n  person­
a l ,  recreat ional  and educat i o n a l  
ap p l i cat ion s  of s m a l l  c o m p uters. 

Peripherals (ALF m u s i c  synthesi­
zer and VersaWriter for  the 

Apple I I )  

PtriRhtrals !b!s 
1 1 9  Maple Avenue 

Morristown , NJ 07960 

Circle 281 on i nquiry card. 

779 U PPERCASE/lowercase 

"CONVERSION KIT I" 
Expand the capabilities o f  your 779 line printer 
to include WORD PROCESSI NG! 
Service Technologies is now offering our  new 
· "Conversion Kit / " "  for the TRS 80/ Centronics 
779 line printer. This is a full 96 ASCII 
UPPER/lower case character set with the op· 
tion of changing slash zero to a standard zero, 
if you desire. 
The "Conversion Kit I" comes complete with 
easy to follow instructions, no etch cuts or 
soldering is needed. Installation can be achiev· 
ed in minutes with a screwdriver. No program 
modification or additional interface is required. 
The "Conversion Kit I" can be removed in a 
matter of seconds should any warranty repairs 
on your printer be required. 

Price $1 25.00 
To order please send Check or Money Order to. 

;:;t:;}.., cfervice :J;,:fwofories, fnc. '--t;/:S' 32 Nightingale Road 
Nashua, N .H .  03062 

·Visa and Master Charge accepted. Serv1ce 
TechnologieS will pay all shipp1ng and handling 
"Charge orders please 1nclude expiratiOn date. 
signature. and phone number. 

Inquiries and Phone Orders Welcome (603) 883·5369 

Circle 282 on inquiry card. 

STATIC RAM CH IPS 
FACTORY PRIME �o;:r,;�.':.\"q�t"���:" " ..,

r 

21 1 4L 450 ns . $5.90 200 ns . $6.90 
4044 450 ns . . $5.90 250 ns . $6.90 

Add SS.OO 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 SK blocks. 
• Low power 2114L RAMS 
• Socketed for 32K 
• Write Protect 
• Gold Bus Connectors 

1 6K . . . . . . . . . . . . . . . . . . . . . .  $32 8 . 1 2  
2 4 K  . . . . . . . . . . . . . . . . . . . . . .  $438. 1 4  
3 2 K  . . . . . . . . . . . . . . . . . . . . . .  $548. 1 5  �o��eraV::��·or �rJ��ri�e�����sd�����e3�1� g�! includi ng our UNIQUE 80x24 VIDEO BOARD, and our AC C:i'ffiiX���� C8 
1337 W. 37th Place • Chicago, IL 60609 
(312) 927·5510 • TWX 910.221-4055 

The Company that delivers. 
Quality Electromc products since 1975. 
GIMIP and GHOS'P are Registered Tradoo'larks of GIMIX INC. 

Circle 59 on Inquiry card. 
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. �YTE's �its 
B i l l s  I nt rod uced i n  

Cong ress 

The Congress of the 
United States is beginning to 
take notice of personal com­
puters. Two bills dealing 
with personal computers 
have been introduced in the 
House of Representatives. 
We believe that many of our 
readers will be interested in 
these bills, so we are print­
ing the text of the bills here. 

One bill, HR 3822, was 
introduced by the 
Honorable Thomas J 
Downey, Representative 
from New York. This bill 
would establish a National 
Center for Personal Com­
puters in Education. 

The other bill, HR 4326, 
was introduced by the 
Honorable James H Scheuer, 
also a Representative from 
New York. HR 4326, which 
is less directly concerned 
with personal computers, 
would establish a National 
Commission on the Scien­
tific and Technological Im­
plications of Information 
Technology in Education. 

Presently both bills are 
sitting in committees. HR 
3822 was sent to the Sub­
committee on Elementary, 
Secondary, and Vocational 
Education of the Committee 
on Education and Labor. 
Both the committee and sub­
committee are chaired by 
the Honorable Carl D 
Perkins of Kentucky. As of 
mid-March 1980, hearings 
have not been held nor any 
other action taken. 

HR 4326 was referred 
jointly to the Committee on 
Education and Labor and to 
the Committee on Science 
and Technology. The Com­
mittee on Education and 
Labor has not referred HR 
4326 to a subcommittee. 
However, the bill has been 
referred by the Committee 
on Science and Technology 
to the Subcommittee on 
Science, Research, and 
Technology, which is 
chaired by the Honorable 
George E Brown Jr from 

California. A hearing on HR 
4326 was held for one day, 
on October 9, 1979. No fur­
ther action has been taken. 

H.R. 3822 
96th CONGRESS 

1st Session 
To amend title III of the 

Elementary and Secondary 
Education Act of 1965 to 
establish a National Center 
for Personal Computers in 
Education. 

IN THE HOUSE OF 
REPRESENTATIVES 

MAY 1, 1979 
Mr. Downey introduced 

the following bill; which 
was referred to the Commit­
tee on Education and Labor 

A BILL 
To amend title III of the 

Elementary and Secondary 
Education Act of 1965 to 
establish a National Center 
for Personal Computers in 
Education. 

Be it enacted by the 
Senate and House of 
Representatives of the 
United States of America in 
Congress assembled, That 
title III of the Elementary 
and Secondary Education 
Act of 1965 (20 U.S.C.  2941 
et seq. )  is amended by add­
ing at the end thereof the 
following new part: 
"Part N-Computers in 
Education 
"Program Authorized 

"Sec. 393. (a) The Com­
missioner shall award grants 
to one applicant for the 
establishment and operation 
of a National Center for 
Personal Computers in 
Education (hereinafter in this 
part referred to as the 
'Center') to instruct students 
in the use of personal com­
puters and to develop pro­
grams designed to utilize 
personal computers and 
microcomputers as educa­
tional tools at all educa­
tional levels. The Center 
shall be operated during the 
fiscal years ending 
September 30, 1980, 



September 30, 1981, and 
September 30, 1982. 

"(b) The responsibilities of 
the Center shall be to-

"(1) identify sources of 
courseware materials and 
provide information about 
such materials to interested 
parties; 

"(2) develop courseware 
materials for use in areas in 
which available courseware 
materials are inadequate; 

"(3) identify and 
develop curriculum materials 
for instructing students at all 
educational levels in the uses 
of computers; 

"(4) provide special 
teacher training and 
demonstration computer 
systems to schools at all 
educational levels that have 
a large proportion of 
minority students; 

"(5) develop methods 
for enabling handicapped in­
dividuals to use computers 
for communication and 
educational purposes; 

"(6) conduct programs 
demonstrating the various 
educational uses of com­
puters which shall include, 
but not be limited to-

"(A) the provision of 
computers in the classroom 
for student use which may 
include as many as one com­
puter per four students, 

"(B) the establishment 
of a laboratory that uses 
computers to simulate live 
experiments, and 

"(C) the establish­
ment of a computer library 
that would allow ·students to 
borrow personal computers 
for use outside the 
classroom; 

"(7) assess the relative 
quality and merits of com­
mercially available 
microcomputers and 
disseminate such assessments 
to educators; 

"(8) monitor new 
developments in educational 
technology, including 
microcomputers and video 
disk systems, and 
disseminate information 
about such developments to 
educators; 

"(9) develop teacher 
training materials, including 
computer programs, films, 
slides, pamphlets, and audio 
and video cassettes, that 
will-

· 

"(A) instruct 
educators about personal 
computers and their uses to 
enable them to determine 
the amount of financial 
resources and personnel to 
commit to the use of com­
puters in their educational 
system, 

"(B) instruct 
educators in the methods of 
using computers to enhance 
the learning experiences of 
their students in the 
classroom, in laboratories, 
and at home, and 

"(C) instruct teachers 
in computer programming 
and in the development of 
courseware materials; 

"(10) establish a 
demonstration laboratory to 
exhibit examples of personal 
computer systems and 
courseware materials to 
enable educators to per­
sonally observe the opera­
tion of such computers and 
courseware materials; 

" (11 ) publish a periodic 
newsletter to disseminate in­
formation on computers, 
computer training programs, 
and courseware materials; 

"(12) assist Congress 
and interested Federal agen­
cies in developing a program 
for establishing Regional 
Centers for Personal Com­
puters in Education, that 
shall include, but not be 
limited to, appropriate goals 
and designs for such centers; 

"(13) solicit from 
subscribers to the newsletter 
established under paragraph 
(11) of this section informa­
tion concerning their com­
puter education needs; 

"(14) assist Congress 
and Federal agencies in iden­
tifying areas

. 
in which 

Federal funding will ac­
celerate the educational im­
pact of emerging computer 
technologies; 

"(15) undertake any 
studies requested by Con­
gress or Federal agencies 
relating to educational uses 
of computer technology; 

"(16) establish a 
mechanism to inform the 
computer industry of the 
computer needs of the Na­
tion's educational system 
and to receive from the 
computer industry informa­
tion concerning recent 
developments in computers; 

The Working 
Analyst. 

If you would like to put 
a computer to work 
collecting, organizing, 
and summarizing . 

the information 
you need to make 
better decisions, take 

a look at Analyst. 
Analyst is a software 

package designed to let 
you store and analyze 

virtually any information 
involving numbers, dollars, 

dates, and descriptions. Simply 
tell Analyst what kind of informa­

tion you want to store. Analyst creates a com­
puterized file for that information. And Analyst 
creates an information entry program for your 
file that asks you for each entry, and checks your 
data: for errors. (You can create any number of 
different files.) 

Then tell Analyst what reports you want from 
your data file. There are all sorts of record 
selection and report formatting options, so you 
can design an unlimited variety of reports to 
focus on different aspects of the same data file. 

Analyst is so flexible, you'll find a million 
ways to use it. It is easy to use, so you don't need 
to be a programmer to make 
your computer really 
work for you. If this bit 
of information 
intrigues you, find out 
the rest. You'll like 
what you see. 

Srrucrured Systems Group 
INC�c"lli.PQAAU; O 

Analyst is a part of a ful l  l ine of working software solutions from 
Structured Systems Group, a l l  ready to run on any CP/M" microcomputer 
system. For more information, see your computer retai ler. or call us. 

"CP/M is a trademark of Digital Research. 

C i rcle 1 25 on inqu i ry card. 

Structured Systems 
5204 Claremont Oakland, Ca. 94618 (415) 547-1567 
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"(17) monitor 
developments in the area of 
intercommunication among 
users of personal computers 
and devise means of utilizing 
intercommunication to in­
form educators of the poten­
tial uses of personal com­
puters; 

"(18) assist interested 
local libraries in establishing 
programs to provide per­
sonal computers and video 
disk systems to the public; 
and 

"(19) establish a model 
Community Personal Com­
puter Center in one local 
shopping mall which shall-

"(A) provide a site 
for field trips by groups of 
local students, 

"(B) provide 
demonstrations of the 
educational uses of personal 
computers to patrons of the 
mall, 

"(C) conduct courses 
for community residents on 
the operation of personal 
computers, and 

"(D) provide com-

puter programs and books, 
magazines, and other infor­
mation about computers on 
loan to the public. 

"APPLICATION 
"Sec. 394. The grants pro­

vided under section 393 of 
this title shall be awarded to 
one applicant from among 
those who have submitted 
an application to the Com­
missioner. Each application 
for such grants shall be sub­
mitted at such time, in such 
form, and containing such 
information as the Commis­
sioner shall prescribe by 
regulation. An application 
shall not be approved unless 
it-

"(1) provides that the 
Center will be administered 
by, or under the supervision 
of, the applicant; 

"(2) provides for the 
performance of the respon­
sibilities described in section 
393(b) of this title; 

"(3) sets forth policies 
and procedures that will in­
sure adequate evaluation of 
the performance of the 

Center; 
"(4) provides for such 

fiscal control and fund 
accounting procedures as 
may be necessary to assure 
proper disbursement of and 
accounting for Federal funds 
paid to the applicant under 
this part; and 

"(5) provides for mak­
ing an annual report and 
such other reports in such 
form and containing such in­
formation as the Commis­
sioner may reasonably re­
quire and for keeping such 
records and. affording such 
access thereto as the Com­
missioner may find 
necessary to assure the cor­
rectness and verification of 
such reports. 

"REPORT 
"Sec. 395. The recipient of 

the grants provided under 
this part shall transmit a 
final report to the President 
not later than January 1, 
1983. The final report shall 
contain a detailed statement 
of the activities of the 
Center and the recommen-
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dations of the recipient for 
using personal computers to 
improve the educational 
system of the United States. 

"DEFINITIONS 
"Sec. 396. For purposes of 

this part-. 
"(1) the term 

'courseware materials' means 
educational materials for use 
with personal computers and 
includes, but is not limited 
to, computer programs and 
student-teacher workbooks 
that provide-

"(A) simulated 
laboratory experiences in the 
natural and social sciences, 

"(B) discovery learn­
ing in mathematics, 

"(C) drill and practice 
in communications, 
mathematics, and science, 

"(D) educational 
games that provide learning 
experiences, and 

"(E) materials to 
develop problem-solving 
skills in mathematics and 
science; 

"(2) the term 
microcomputer' means a 

digital computer constructed 
primarily of microelectronic 
components; 

"(3) the term 'personal 
computer' means a 
microcomputer that is por­
table, costs less than $2,000, 
and needs only an electrical 
outlet for use; and 

"(4) the term 'computer' 
means a microcomputer or a 
personal computer. 

"AUTHORIZATION OF 
APPROPRIATIONS 

"Sec. 397. There is 
authorized to be appro­
priated to carry out the pro­
visions of this part $750,000 
for the fiscal year 1980, 
$1,250,000 for the fiscal year 
1981, and $2,000,000 for the 
fiscal year 1982."  

H.R.4326 
96th CONGRESS 

1st Session 
To establish a national 

commission to study the 
scientific and technological 
implications of information 
technology in education. 

IN THE HOUSE OF 
REPRESENTATIVES 



Now there's no need to switch 
This new Structured BasicrM language offers 

all the power youve been waiting for.  
The language produces chainable (passing com­

mon variables) ,  relocatable . COM files in the CP/M • 

world. It uses CP/M 2 .xx capabilities while remain­
ing l .4x compatable . 

It gives you: fully defined user functions and 
procedures (both recursive); local and global varia­
bles, functions and procedures; REPEAT - UNTIL, 
WHILE - DO, IF - THEN - ELSE, BEGIN - END, 
CASE - OF structure techniques; single and double 
precision floating point, fixed point packed BCD , 
integer, string and character data types; packed 
binary disk storage (requiring no memory I disk type 

· CP/M is a trademark of Digital Research . 

Circle 1 27 on inqu iry card. 

conversions) ;  and much, much more . . .  and still 
retains the flexibility of BASIC. 

As a software house always looking for that 
great, powerful, new language . . .  we're excited 
about making Structured 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 MIC"D ·O •A p Telephone (4 1 5) 828-6697 .&1,; ·� 

· Structured BASIC is a trademark of Topaz Progra mming . 
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June 5, 1979 
Mr. Scheuer introduced 

the following bill; which 
was referred jointly to the 
Committees on Education 
and Labor and Science and 
Technology 

A BILL 
To establish a national 

commission to study the 
scientific and technological 
implications of information 
technology in education. 

Be it enacted by the 
Senate and House of 
Representatives of the 
United States of America in 
Congress assembled, 

POLICY 
Section 1 .  It is the policy 

of the United States that-
(1) the capability of the 

Nation's education system to 
prepare young people for 
the developing information­
based society should be im­
proved, with emphasis on 
achieving widespread 
development of computer 
skills; and 

(2) computer-based 
techniques should be applied 
to the learning processes at 

· 190 june 1980 © BYTE Publications Inc 

all levels of education, 
whenever qualitative im­
provements can be 
demonstrated. 

ESTABLISHMENT 
Sec. 2. To carry out the 

purposes of this Act, there is 
established a commission to 
be known as the National 
Commission on the Scien­
tific and Technological Im­
plications of Information 
Technology in Education 
(hereafter in this Act 
referred to as the 
"Commission"). 

DUTIES OF THE 
COMMISSION 

Sec. 3 (a) For the purpose 
of furthering the policy 
stated in section 1(1) of this 
Act, the Commission shall 
conduct studies that include, 
but are not limited to-

(1) a forecast of changes 
in information technology 
during the period from 1981 
to 2000, with emphasis on 
the effect of such technology 
on education and lifestyles; 

(2) a forecast of the 
need for individuals with 
computer skills during the 
period from 1981 to 2000, 

with emphasis on the need 
in the service sector of the 
Nation's economy for in­
dividuals skilled in informa­
tion processing; 

(3) a forecast of the ef­
fect of increased use of com­
puters in education on 
school financing and local 
taxation during the period 
from 1981 to 2000; 

(4) an investigation of 
incentives for increasing 
private sector involvement 
in the research and develop­
ment, demonstration, 
dissemination, and utiliza­
tion of computers for educa­
tion purposes; and 

(5) an investigation of 
the costs and benefits of 
alternative methods of train­
ing teachers in the use and 
application of information 
technologies and computer­
based instructional 
materials. 

(b) For the purpose of fur­
thering the policy stated in 
section 1(2) of this Act, the 
Commission shall conduct 
studies that include, but are 
not limited to-

(1) an investigation of 

DIGITAL 
ECH 

now a street. 
Speech Digitizer. Permits tal k ing 

rams. 1 /0 capa b i l i ty a l lows i nteractive 
teac h i n g  programs and speech-prompted data 
i n put formats. Use output for speech d i rected 
activities in busi ness systems, announcements 
in a control-room, or  sound effects in entertain­
ment programs. Easy to use because i nput  as 
well as output is under user control with special 
software operating system. 

Avai lable at Apple Dealers worldwide. 

Circle 1 28 on inquiry card. 

the status and effectiveness 
of existing computer-based 
instructional techniques; 

(2) an investigation of 
research in the application 
of cognitive psychology and 
artificial intelligence to 
computer-based learning; 
and 

(3) an investigation of 
institutional mechanisms for 
development of exemplary 
computer-based learning 
techniques. , 

MEMBERSHIP 
Sec. 4. (a) The Commis­

sion shall consist of twelve 
members appointed by the 
President with the advice 
and consent of the Senate. 

(b )(1) At least one 
member of the Commission 
shall be appointed from each 
of the following three 
categories: 

(A) Individuals who are 
engaged in the professions of 
teaching, education ad­
ministration, or education 
research. 

(B) Individuals who are 
developers of computer­
based instructional materials 
and computer equipment. 

(C) Individuals who are 
enrolled in school or parents 
of such individuals. 

(2) Not more than three 
members of the Commission 
shall be officers or 

' 

employees of the United 
States. 

(c) Members of the Com­
mission shall be appointed 
for the duration of the Com­
mission. 

(d) The President shall 
designate the Chairman and 
the Vice Chairman of the 
Commission. The Vice 
Chairman of the Commis­
sion shall act as Chairman 
in the absence or disability 
of the Chairman or in the 
event of a vacancy in that 
office. 

(e) The Commission shall 
not transact any business 
until a member has been ap­
pointed by the President and 
confirmed by the Senate for 
each of the twelve positions 
on the Commission. 

(f) Seven members of the 
Commission shall constitute 
a quorum. 

(g) Any vacancy in the 
Commission shall not affect 
the powers of the Commis­
sion and shall be filled in the 
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MAC _ 8080 Macro assembler. Allows use of library reporls, reminder notices and more . . . . . . . $695/$25 
pro!pams. greatly Increasing programming ACCO U NTS PAYABLE - A powerful cash efflctency. Us_es_ lntel macro conventions. Assembly management system. Aged account statements. toggles allow lt�t1ng, �ex and symbol table �utp_uts to writes checks. cash requirements projection. General be directed to d1sk, pnnter, console or combmat1on. A Ledger update and more included. Stand alone tremendous development ald . . . . . . . . . . . . · · $85/$15 operation or interfaces with General ledger and 
SID - Symbolic Instruction Debugger for the 8080. OSORT. · · · · · $695/$25 
Allows multiple break points with user set pass NAD - Name and Address System - Stores mailing counter. Displays user labels during debugging when lists on disk. Prints mailing labels or lists additional used with MAC. Greatly reduces hard-copy listing references information. Selective data extraction. requirements. Includes back-trace and histogram . . . . . . . . . . . . . . . . $75/510 util ities. A must lor serious software development. . . . . . . . . . . . . . . . . . . . . . . . . . . .  $85/$15 QSORT - A generalized, lull disk sorVmerge 

package. Fast and flexible. Multiple key sorting. 

���D l;;st���fo�
s 
;�� :��
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���;

ol�at�sn����';��� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $95/$15 
. . . . . . . $95/$15 LETTERIGHT - Word processing for the business 

office . Produces professional correspondence, 
OESPOOL - Allows simultaneous printing of disk letters, envelopes. and more. High speed production 
files and user access to other programs. _No need to with minimal training. _Mu!tiple personalized letters 
stop production while lengthy pnntoutsare m progress. produced when used w1th trst formed by NAD. 
. .. . . . .. . . . . . ·.· ·  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $45/$5 . . . . . .  $175/$20 
SOFTWARE SYSTEMS ANALYST - Generalized. data �ase managem!!nt 

CBASIC·2 - A commercially oriented, compiler- program. Stores and retneves. d1�k data producmg 
interpreter extended disk BASIC. Self documenting. user formatted repo_�s. lnteract1vemput. Easy to use. 
using lull length variable labels without penalizing Tremendous versat1 1tty. · · · · · · · · · ·• · · · · · · · · $225/$20 
speed. Compiler permits distribution of software INVENTORY - Complete inventory control program without releasing source code. limited in capacity only by your disk size. On-line 

· · · · 5105/515 inquiry, average valuation. reorder and activity reports 
California residents add 6% sales tax. 
Specify single, double or quad capacity. 
Additional formats available soon. 
�
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roup programs require 

'CP/M is a registered trademark ol Digital Research. 

tSollware and documentation/documentation only. 

with reporl range option. Menu driven and fully 
auditable. the system uses full screen formatting and 
permits user defined record numbers . . . . .  57951525 
NOW-AN AFFORDABLE HARD DISK 

Ask about our 13.2 megabyte Winchester technology 
hard disk business system. Uses all above listed 
software. Price varies with software configuration. 

Daladisk Systems, P.O. Box 195, Poway, CA 92064, (714) 578-3831 
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I 
Disc/3 
MART, I NC. 
DO IT YOURSELF 

LOW-LOW PRICES 
ANADEX P R I NTER,  DP-8000 . . . .  . . . . .  $ 825.00 

1 ,425.00 
645.00 
745.00 

ANADEX P R I NTER,  DP-9500 . . . . . 
BASE I I P r i nter (co m p l ete with opt ions) 
CENTRONICS 730 Matrix P r i nter  . . . . . . 

(with 4 free z i p  pack)  
HAZEL TINE 1 520 . . .  
NEC S p i nwriter 551 0 (RO) 
SOROC IQ 1 20 . 
SOROC IQ 1 40 Assembled 

1 ,31 9.00 
2,643.00 

Tl 81 0 Basic ( u pper  & lower case) 
Tl 994 Personal Com puter . 

750.00 
1 ,2 25.00 
1 ,669.00 
1 , 1 50.00 
1 , 1 95.00 LA 34 DEC W rite r Te l e p rinter . . . .  

CARTRIDGES • DISKETTES • MAG TAPE • ACCESSORIES 
AOOS, CENTRON ICS, HAZEL TINE, IMSAI, LEAR SIEGLER, 

TECHTRAN, Tl, VECTOR GRAPHICS ANO OTHERS 
STORE H O U R S : 9 A . M . · 5 : 30 P . M .  M o n .  t h ro u g h  F r i .  

C a l l  or  wr i te for q u otes or  i n formati o n .  

Disc/3 
MART, I NC. 

C i rcle 1 29 on inqu i ry card. 

1 840 LI NCOLN B LV D . ,  
SANTA M O N I CA,  CA 90404 

(21 3) 450-591 1 

DIGITAL DATA RECORDER 
MODEL CC-9B 

For five years now, the CC series recorders have been 
the industry NRZ Asynchronous recorder standard. 
Now the B model sets a new standard in stability and 
reliability with its tachometer feedback LC stabilized 
motor circuit. 

• 4800 or 9600 Baud 
(3" or 6" per 
second) 

• w-• Error Rate 
RS232 or TTL 

In and Out 
• RTS motor start 
• CTS Data start 
• DB 25 or special 

connector optional 
CC-9B Model • 1 1 0/220 · 50/60 Hz 
Price $275.00 • Wow & Flutter± .3% 
CC-9 Model • Speed Stability (long 
Price $225. 00 term) ± . 1% 

NATIONAL MULTIPLEX 
CORPORATION 
260 Lackland Drive East 

Middlesex, New Jersey 08846 
Tel. (20 1 )  356-9200 TWX 7 1 0-997-9530 
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same manner in which the 
original appointment was 
made. 

COMPENSATION 
Sec. 5. (a)(l) Except as 

provided in paragraph (2) of 
this subsection, members of 
the Commission shall receive 
$150 for each day (including 
travel time) during which 
they are engaged in the ac­
tual performance of duties 
vested in the Commission. 

(2) Members of the Com­
mission who are full-time of­
ficers or employees of the 
United States shall receive 

D 
E 
s 
K 

T 
0 
p 

no additional pay on ac­
count of their services on 
the Commission. 

(b) While away from their 
homes or regular places of 
business in the performance 
of services for the Commis­
sion, members of the Com­
mission shall be allowed 
travel expenses, including 
per diem in lieu of sub­
sistence, in the same manner 
as individuals employed in­
termittently in the Govern­
ment service are allowed ex­
penses under section 5703 of 
title 5, United States Code. 

� 

• a  a 
l•·=o-1031 

-·-- ----

ADMINISTRATION 
Sec. 6. (a)(l) Within sixty 

days after the date on which 
the member appointed by 
the President for the twelfth 
position on the Commission 
is confirmed by the Senate, 
the Commission shall ap­
point an Executive Director 
and shall fix the rate of 
compensation for such posi­
tion at a rate not to exceed 
the maximum rate of basic 
pay currently payable for 
GS-18 of the General 
Schedule under section 5332 
of title 5, United States 
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Chris/in is First ! ! ! 
with del iveries of D EC's Desk T o p  C o m puters. Avai l a b l e  with 
LSI 1 1 /2 o r  LSI  1 1 /23 CPU.  C o m p l ete system tota l l y  enclosed 
with i n  VT1 00 Video Term i n a l .  Price $4,500 w ith LSI 1 1 /2 a n d  
6 4 K  bytes o r  $8,995 with L S I  1 1 /23 and 256K bytes. 

NOW Avai lab le - P D P  1 1 /23 with 256 KB M e m o ry $8,900. 

SPECIAL - L S I  1 1 /2 and 32K x 1 6  M e m o ry $1 ,095. 

10 MEGA BYTE C artr idge D isk System with Contro l ler, R T 1 1 
com patible $6,1 00. 

1 MEGA BYTE R X02 F l oppy D i sc System $3045. 

Chris/in Industries, Inc. 
C o m p uter Pro d u cts D iv is ion 

3 1 352 Via Colinas • Westlake Vi l lage, CA 91 361 • 21 3-991 -2254 
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Code. 
(2) With the approval of 

the Commission, the Ex­
ecutive Director may ap­
point such additional per­
sonnel as the Executive 
Director deems advisable 
and shall fix the rate of 
compensation for such per­
sonnel at a rate not to ex­
ceed the maximum rate of 
basic pay currently payable 
for GS-18 of the General 
Schedule under section 5332 
of title 5, United States 
Code. 

(3) Except as provided in 
paragraphs (1) and (2) of 
this subsection, the Ex­
ecutive Director and the 
personnel appointed under 
paragraph (2) of this subsec­
tion may be appointed 
without regard to the provi­
sions of title 5, United States 
Code, governing appoint­
ments in the competitive 
service, and may be paid 
without regard to the provi­
sions of chapter 51 and sub­
chapter III of chapter 53 of 
such title relating to 
classification and General 
Schedule pay rates. 

(b) With the approval of 
the-Commission, the Ex­
ecutive Director may pro­
cure temporary and inter­
mittent services to the same 
extent authorized by section 
3109(b) of title 5, United 
States Code, but at rates not 
to exceed $150 per in­
dividual per day. 

(c) The Commission is 
authorized to negotiate and 
enter into contracts with 
private organizations and 
educational institutions to 
carry out such studies and 
reports as the Commission 
deems necessary to carry out 
its duties under this Act. 

(d) Under section 1862 of 
title 42, United States Code, 
the National Science Foun­
dation was given a special 
mandate to foster computer 
technology for research and 
education. Therefore, the 
National Science Foundation 
is hereby directed to provide 
administrative support and 
services to the Commission. 

COOPERATION WITH 
FEDERAL AGENCIES 

Sec. 7 (a) Each depart­
ment, agency, and in­
strumentality of the Federal 
Government is authorized 



COLLECTOR 
EDITIO 

SIGNED AND NUMBERED 
EDITIONS OF 1 00. 

$1 5 EACH 
Robert Tinney Graphics is n ow issuing 
l imited editions of selected Byte Cov­
ers, each signed and numbered by 
the artist, Robert Tinney .  The first fou r  
Collector Edition covers are shown at 
r ig ht .  U n l i ke prev ious ly  pub l ished 
Byte covers, these magazi ne-s ize 
prints are made from the orig inal Byte 
color separations, and can be offered 
at a substantially lower price. 

Collector Edit ion Byte Covers offer 
the fol lowing features: 
o THE PR I NT -Each Col lector Edit ion 

Byte Cover is 1 l "x1 4 " ,  including 
1 W' borders at top and sides, and 
a 1 3.4" border at bottom. The paper 
stock is a smooth fi n ish, 65 lb. an­
tique cover weight. This heavy, very 
white sheei reproduces the depth 
and bri l l iance of the orig inal art. 

o THE EDITION-All Col lector Edi­
t ions are str ict ly l i m ited t o  1 00 
prints, and the printing plates are 
destroyed after the run . Mr. Tinney 

"The Seven Bridges ol Konigsberg" 
shown mounted in a standard 
12"x16" frame. Frame not included. 

inspects and approves t he qual ity 
of each print before personally af­
f ix ing the individual number and 
signature at bottom. A Certificate of 
Authent i city accom panies each 
print and certifies the number of the 
edition as wel l  as the destruction of 
the printing plates. Each certificate 
is also signed and numbered by Mr. 
Tinney. 

o S H I P M E NT -Col lector Ed i t ion 
pr i nts are packed f lat between 
heavy binder boards to avoid rol l i ng 
and to assure undamaged ship­
ment. However, should any dam­
age occur, you r  print wi l l  be im­
mediately replaced. Shipment, of 
course, is always first class. 

o PRICE-The price of each Col lector 
Edition Byte Cover is $1 5, plus $3 
for postage and handling ($6 for or­
ders outside the U.S . . and Canada). 
If all 4 covers are ordered , the price 
is only $50 plus postage and han­
dl ing. 

I f  you would l ike to order one or 
more of these beautiful Col lector Edi­
t ion Byte Covers, please use the con­
venient coupon below. 

The Seven Bridges of Koni sber 
Fun and Games. $ 
Homebrew $ 
Software Mir<�Re $ 

I fJ A11 .4 - only $50 $ 
Post. & hand. ($3 in US & Can., $6 overseas)$ 

Total L=: 
D I have enclosed check or money order to 

Robert Tinney Graphics. 

D V1sa D Mastercharge 

Card #----------­

Expiration Date------------, 

City ----- -------

State ___ Zip ______ _ 

Mail this coupon to: 

robert tinney graphics 



and directed to furnish to 
the Commission, upon re­
quest, such data, reports, 
and other information not 
otherwise prohibited by law 
as the Commission deems 
necessary to carry out its 

· duties under this Act. 
(b) The head of each 

department or agency of the 
Federal Government is 
authorized to provide to the 
Commission such services as 
the Commission requests on 
such basis, reimbursable or 
otherwise, as may be agreed 
between the department or 
agency and the Chairman or 
Vice Chairman of the Com­
mission. All such requ�sts 
shall be made by the Chair­
ma

'
n or Vice Chairman of 

the Commission. 
POWERS OF THE 

COMMISSION 
Sec. 8. (a) For the purpose 

of carrying out its duties 
under this Act, the Commis­
sion, or at its direction, any 
subcommittee or member 
thereof, may hold such 
hearings, sit and act at such 

times and places, take such 
testimony, and receive such 
evidence as the Commission, 
or such subcommittee or 
member, may deem ad­
visable. Any member of the 
Commission may administer 
oaths or affirmations to 
witnesses appearing before 
the Commission, · or before 
such subcommittee or 
member. 

(b)(1) The Commission 
may require by subpena the 
attendance and testimony of 
any witness and the produc­
tion of any evidence that 
relates to any matter that 
the Commission is em­
powered to investigate by 
this Act. Such attendance of 
witnesses and production of 
evidence may be required 
from any place within the 
United States at any 
designated place of hearing 
within the United States. 
Subpenas may be issued 
under the signature of the 
Chairman or the Vice Chair­
man and may be served by 
any person designated by 

the Chairman or Vice Chair­
man. The subpenas of the 
Commission shall be served 
in the manner provided for 
subpenas issued by a United 
States district court under 
the Federal Rules of Civil 
Procedure for the United 
States district courts. 

(2) If a person who has 
been issued a subpena under 
paragraph (1) of this subsec­
tion is guilty of contumacy 
or refuses to obey such 
subpena, any United States 
district court within the 
judicial district within which 
the hearing is to be con­
ducted or within the judicial 
district within which such 
person is found, resides, or 
transacts business may, 
upon application by the At­
torney General of the United 
States, order such person to 
appear before the Commis­
sion, or any subcommittee. 
or member thereof, to pro­
duce evidence or to give 
testimony related to the 
matter under inquiry. Any 
person who disobeys such 

�OPAMPTICS--, 
REMOTE TEMP DRIVER-
provides the drive and amplification for our 
sensors below. You get output covering 0 to 
ffi degrees centigrade. Zero point is adjust­
able and you may mount up to 4 active sen­
sors within 1200' via 2 conductor shielded 
cable $59.00 

MOISTUR£ SENSOR-
design a probe from wire, rods or surfaces 
then use this card to detect changes in re­
sistivity. The output is TILcompatable, with 
a LED indicator. Trip resistivity is adjustable 
between 1 K and lOOK ohms $39.00 

ONE CHANNEL A TO D CONVERTER­
converts a 0 to 1 volt analog level to an 8 bit 
digital word, with output buffering. Conver­
sion rate is 5/ second and input scaling resis­
tors can be added. See your converted data 
on the 3 digit display. An easy to use, CMOS 
design $82.00 

REMOTE TEMP SENSOR-
only 1 1f.l" x 1 ¥.!" yet this semiconductor de­
vice outputs + 10 mv per degree C. and 
works from any 9 to ll volt DC source. Trim­
mabie 0 C.  output of 2.782 volts $14.75 

ABSOLUTE OR GAGE PRESSURE SENSOR-
run your lf.l" tubing to our solid state pressure transducer. 0 to 5 or 0 to 15 psi ranges feature 
stabil ity, low hysteresis and millisecond response time $97.00 

Prices include assembly, testing and UPS shipping. 

IMPULSE ELECTRONICS. INC. 
P.O. BOX 40481 
PORTLAND, OREGON 97240 

194 june 1980 © BYTE Publications Inc 

PHONE 1-503-645-1469 
TWX 1-91 0-467-8760 
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order of the court may be 
punished by the court as in 
contempt thereof. 

(3) Notwithstanding 
paragraphs (1) and (2) of 
this subsection, a person 
shall be excused from testi­
fying or from producing 
evidence in obedience to a 
subpena issued under this 
subsection if such person 
states in writing to the court 
ordering such person to 
testify or to produce 
evidence that the required 
testimony or evidence may 
tend to incriminate such per­
son or subject such person 
to a criminal penalty. 

(4) Any witness 
subpenaed by the Commis­
sion shall be reimbursed for 
reasonable and necessary 
travel expenses, including 
per diem in lieu of sub­
sistence. 

REPORTS 
Sec. 9. (a) The Commis­

sion shall transmit a final 
report to the President and 
to each House of Congress 
not later than one year after 
the date on which the Ex­
ecutive Director of the Com­
mission is appointed. The 
final report shall contain the 
results of the studies con­
ducted under section 3 of 
this Act, the Commission's 
recommendations for im­
proving computer-based 
education, and proposals for 
such legislative and ad­
ministrative actions as the 
Commission deems 
necessary to accomplish its 
recommendations. 

(b) The Commission may 
publish such interim 
statements as it deems 
advisable, including con­
sultants' reports, transcripts 
of testimony, and 
Commission findings. 

TERMINATION 
Sec. 10. The Commission 

shall cease to exist thirty 
days after submitting its 
final report pursuant to 
section 9(a) of this Act. 

AUTHORIZATION OF 
APPROPRIATIONS 

Sec. 11.  There is autho­
rized to be appropriated for 
fiscal years beginning after 
September 30, 1980, not to 
exceed $2,000,000 to carry 
out this Act . •  



PHRLEZ-U[]lJS PHSLHl?. 
IF YOU WANT TO KEEP UP ·WITH THE 

. LATEST DEVELOPMENTS IN CONTEMPORARY 
LANGUAGE TOOLS LIKE PASCAL, ADA, C,  
· AN·o LISP, YOU MUST PLAN TO ATTEND · 

. "THE BYTE CONFERENCE ON LANGUAGES AND 
TOOLS FOR MICROCOMPUTING "· 

JUNE.16�17, 1980 McGRAW-HILL WORLD HEADQUARTERS, NEW· YORK CITY 
---- � --- - - ---- ----- ---- -- - -

•• 

•• 

•• 

•• 

•• 

Don't get caught without the right words. Be prepared by learning how 
to use the concepts of high level language technology and their 
advantages in practical design/documentation and product situations. 

This conference will introduce you to the importance of high level 
languages, software tools and their availability for use with small 
microcomput'er-based systems. 

THE PROGRAM COVERS: 
• Block-structured languages and software systems in practical problems 

• The Pascal language and concepts of using high level languages as 
tools of program design 

• Ada as a strong alternative for programming of real-time 
microcomputer applications systems 

• C in the context of other block-structured languages 
• Background context of traditional assembly language tools: when to 

use and when to avoid using low level languages 
• LISP and its applicability in microcomputing 
• FORTH and its variations for experimental programming 
• And more 

MEET WITH EXPERT SPEAKERS, INCLUDING: 
Conference Chairman Carl T. Helmers, Jr., Editorial Director, 
BYTE Magazine 
Dr. Henry Baker, Assistant Professor of Computer Science, University 
of Rochester, a specialist in areas including artificial intelligence. 
Dr. Kenneth Bowles, Institute for Information Systems, and a driving 
force behind the UCSD Pascal Project 
Dr. Peter Grogono, author of the book Programming in Pascal 
Dr. Fred Martin, lntermetrics Inc., and one of the designers of 
the HALlS software system for the NASA space shuttle 
John Morse, Digital Equipment Corporation, and active 
in areas of software and language design Circle 1 34 on inquiry card . 
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Name 

Title 

Company 

Address 

City State 

Phone 

Zip 

For more information on how you 
can attend this conference, complete 
coupon and return to McGraw-Hill 
Conference & Exposition Center, 
1221 Avenue of the Americas, 
Room 3677,New York, NY 10020, 
or call 212-997-4930. 

BYTE 

Remember, space is limited, so reserve today! 



A Race-Car Monitoring Program 
Jeff Johnson, POB 2289, Socorro NM 87801 

A computer-controlled racetrack was the final p�oject 
in our computer science class in Real-Time Data Acqui­
sition and Control Theory. Three of us assembled a Tyco 
two-lane track with lane-changing capabilities. We set 
photoresistors into the track as sensors and wrote FOR­
TRAN code that displayed the status of a race in real time 
on a graphics display system owned by the New Mexico 
Institute of Mining and Technology Computer Science 
Dept. 

Our system included the following components: 
PDP-11/34 computer with 80 K words (160 K bytes) of 
memory; an RX01 dual single-sided floppy-disk drive 
(256 K bytes per drive); a VTll vector graphics display 
(1024 by 1024 resolution); an LA36 DECwriter; an ARll 
16-channel analog-to-digital (A/D) converter; a DZll 
8-channel RS-232 interface, which also connects our com-

Smart move. 

Take stock in America. Buy U.S. Savings Bonds. 
196 June 1980 © BYTE Publications Inc 

puter lab with the DEC-20 main computer; and a disk­
operating system (including two text editors, a macro­
assembler, and a FORTRAN compiler). 

Originally, the computer was to control the lane­
switching capabilities and the speed of one of the race 
cars. Our digital-to-analog (D/ A) converter was never 
implemented, so we settled for merely keeping track of 
the cars, with the computer continually monitoring the 
analog-to-digital (A/D) conversion channels connecting 
the sensors in the track. This may not sound very useful, 
but the computer actually performed functions that can­
not easily be performed manually: keeping track of laps 
completed, determining the winning car, and timing the 
racers . 

On a lane-switching track, there is no simple 
mechanical way to count laps, because the cars can ex­
change lanes during any lap. Therefore, "serious" racing 
is not practical without an observer to referee the race . 
Our observer is the computer. 

Listing 1: Race-car-monitor program written as a structured 
pseudocode algorithm. 

BEGIN RACE CAR PROGRAM! 

WHILE NOBODY OBJECTS TO RACING CARS DO! 

BEGIN 

INITIALIZI'\TION: 

RECOGNIZE DATA OF TRACK CONFIGURATION, TYPICAL READINGS OF A/0 CHANNELS 

WHEN DIFFERENT SENSORS SHADEII.C IN FORTRAN, THESE ARE DATA STATEMENTS). 

CALIBRATE SENSORS: 

DETERMINE AMBIENT SENSOR VALUES AND CORRESF'ON[IING NOISE 

INITIALIZE VELOCITIES, LOCATIONSr LAPS, TIME TO APPROPRIATE VALUES 

CREATE DISPLAY: 

DISPLAY TRACK 

DISPLAY TEXTr NUHBERS(SEE FIGURE 2>, REMEMBERING LOCATION OF 

TEXT r NUMBERS TO BE CHANGED LATER 

READ IN NUMBER OF CARS, DISPLAY CORRESPONDING CARSr REMEMBERING 

THEIR LOCATIONS WHICH WILL BE CHANGE[! LATER. 

WAIT FOR START SIGNAL. 

START ELAPSE TlME, 

WHILE NO CAR HAS COMPLETED 25 LAF"S DO: 

FOR EACH CAE\" [I (I: 
MONITOR A/II CHANNEL OF NEXT TRACK/ IF READING IS NOT WITHIN 

NOISE LIMITS, WAIT THE TIME REQUIRED FOR CAR TO GET FULLY 

OVER THE SENSOR r THEN CALL PROCEDURE DETECT, PASSING THE 

PARAMETERS CARt r AND A/ [I CHANNEL, 

/* HERE WOULD NORMALLY GO THE COMPUTER ACTION PROCEDURE CALL *I 

END FOR 

MONITOR EMERGENCY TERMINATE CHANNEL, IF FOUNOr GO ·ro BEGINNING, 

UPDATE ELAPSED TIME, 

END WHILE 

DECLARE WINNER, MONITOR REMAINING CARS UNTIL THEY FINISH, ALSO MONITORING 

EMERGENCY TERMINATION CHANNEL, 

END L.lHILE; 

PROCEDURE DETECT (CARt, CHANNEL) 

BEGIN 

IF THIS PROCEDURE HAS JUST PREVIOUSLY BEEN CALLED UNDER THE SAME CONDITIONSr 

THEN RETURN I* CAR HAS NOT YET LEFT THE SENSOR AREA *I 

FIND SENSOR WITH READING COf\RESPONDING TO PRESENT READING ON CHANNEL. 

PLACE CAR ON CORRESPONDING POSI"TION OF [riSPLAYED TRACK. , 
DETERMINE CURRENT, AVERAGE VELOCITY, DISPLAY THESEr AND THE TRACKt ANI• 

LANE CORRESPQN[tJNG TO THIS SENSOR. 

IF THIS SENSOR IS ON THIS CAR'S STARTING TRACKr INCREMENT THE NUMBER 

OF LAPS FOR CARt. 

RETURN 

END PROCEDURE DETECT 

END PROGRAM, 
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S-100, 6-PORT COMMUNICATIONS 

• INTERFACES MULTI TERMINALS, COMPUTERS, 
PRINTERS, MODEMS, ETC. 

• 2, 4, OR 6 CHANNELS; 2 OPTIONAL RTC'S 

• SELECTABLE 1/0 ADDRESS 

• PROGRAMMABLE SYNC.CHARACTERS 

• SYNC AND ASYNC 

• HARDWARE ERROR CHECKING (CRC-16, CCITT) 

• COMPLIES WITH: EIA RS-232C STANDARD; IEEE 
PROPOSED S-100 BUS STANDARD 

FULL 6-PORT CONFIGURATION (ASSEMBLED AND 
TESTED) . . . . . . . . . . . . . . . . . . . . . . . . $895.00 

For information, contact: Dianne Polk (703) 893·4330 x 100 illnca, Inc. 
7916 Westpark Drive 0 Mclean, Virginia 22102 

C@ffil(p>QraJ 
microsystems 
There is nothing like a 

DAiffi 

A complete disk system for the Rockwell Aim 65. Uses 
the Rockwell Expansion Motherboard. Base price of 
$850 (U.S.) includes controller with software in Eprom, 

disk power supply and one packaged Shugart SA400 
Drive. 

224 SE 16th St. 
P.O. BOX687 
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AMES, lA 50010 
(515) 232-8187 

NEW FROM 
MICROWARE® 

Ill 

THE ULTIMATE 
6809 OPERATING 

SYSTEM 

Here's an all-new, 
state-of-the-art 

operating system that 
let's you use the 6809 
to its fullest capability. 
Pick the configuration 
you need: tape or 
disk-based, single-or 
multiuser. It's also easy 
to modify or expand. 
Here are some features: 

• lnterrupt·Driven 
Multldevlce 1/0 

• Hierarchical Disk 
File Structure 

• Unlx*·Type 
1/0 Calls 

• Full Memory 
Ma"agement 
Capability 

• System Executive 
on ROM 

• Highly Hardware · 

Independent 

Versions are available 
off-the-shelf for most 
popular CPU's such as 
SWTPC, GIMIX, PERCOM, 
Motorola, etc. 

"UNIX JS tradcma1k of Bell Telephone 
Labor atones 

OS-9 
System 
Software 
We also offer a 
new generation of 
interactive software 
development tools for 
fast, efficient application 
programming. 

• Minimum· 
Keystroke 
Text editor 

• OS-9 Assembler 

• Microsoft Basic 

• Interactive debug 
module 

• Expansion device 
driver modules 

And Coming Soon . . •  

• OS-9 Level Z 
Multiuser 

• Motorola BASIC09 

Call or write today for information. 

MICROWARE® 
5835 Grand Ave., P.O. Box 4865, Des Moines, lA 50304 

515/279-8844 
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Photo 1: A look at the racetrack showing the positioning of the 
light sensors. 

After assembly of the hardware, we wrote a racetrack 
monitoring program. This program creates a graph of the 
track and causes the location of the cars on the graph and 
relevant data such as the current and cumulative average 
speed, the lane, the number of laps, the current track sec­
tion for each car, and the elapsed time to appear on the 
graphics display (see photo 2). The algorithm for the pro­
gram is given in listing 1. 

The program keeps track of the first 25 laps of each 

Remex RFD 4000/4001 
8" Floppy DISC Drives Double sided ... Double density!! 

RFD 4001, $564.95 
Offers quality and features found in drives costing much 
more! • Single or Double Density • Double-Sided Drive • Door Lock INCLUDED 
• Write-Protect INCLUDED • 180 Day Warranty • Compatible with Shugart 
850/851 • Low Power Operation ensures LONGER LIFE'! • Model RFD 4001 offers 
Data and Sector Separator 
AVAILABLE OPTIONS/ACCESSORIES 
0 Single Drive Power Module. $119.95 0 RFD4000 Manual. $5.95 0 Drive Cabinel. $29.95 0 Dual Drive Power Module. $139.95 0 Interface Manual. $2.95 

Remex 10008 ... If you've been looking 
for a less expensive floppy disc drive, 
but not wanting to sacrifice quality­
thiS Is It! 

You get both in the Remex 10008' For only $4 t9.951ook 
at what you get: • 8" Floppy Drive • Single or Double Density 
• Hard or SoH Sectoring • Media Protection Feature • Single Density 
Data Separator • 180 Day Factory Warranty 

AVAILABLE OPTIONS/ACCESSORIES 
0 Door Lock. $19.95 0 Connectors. $9.95 
0 Write-Protect, $19.95 0 Drive Cabinet. $29.95 0 Interface Adapter (Remex to Shugart), $12.95 
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0 Interface Manual, $2.95 
0 10008 Technical 

Manual, $5.95 

Photo 2: Display on Digital Equipment Corporation VTll vec­
tor graphics unit showing the layout of the racetrack and the 
position of the one car that is racing. The display resolution is 
1024 pixels by 1024 pixels. 

car; 25 laps are one race. The computer can distinguish 
between the cars until one overtakes the other, 
whereupon a number of problems arise. 

Generally, when a car attempts to pass another, there 
is a pile�up. We decided to make it easier. The cars start 
in two different locations, about half a lap apart, and 
finish the race after 25 laps or when one car catches up to 
another. 

SIRIUS ®@[p)�llil� Series ... 
perfect add-ons fOr your 
TRS-80*·! 
• Comes complete ready to plug in and run! 
• Sms track to track 
• SIRIUS80+1and80+2-up to 

102,000 bytes 
• SIRIUS 80+3 and80+4 -24 0K and 

480K bytes 

SIRIUS 80+ 1 (Single Head) $34995 

SIRIUS 80+2 (Dual Head) $419.95 
SIRIUS 80+3 (Single Head) $439.95 SIRIUS 80+4 (Dual Head) $539.95 

MPI 51/52 .. � A Creat Reliable Mlni·Drlve! 
• Fast! Sms track to track access 
• Exclusive Pulley-Band Design 
• Unique Door/Ejector Mechanism 
• Reliable 1%% Speed Stability 

MPI-51 $ 
(Single Head) 259.95 
MPI-52 (Dual Head) $349.95 

MPI91/92 ... More 
Drive For Your Money! 
240K/480K! 
MPI-91 (Single/240K) $349.95 
MPI-92 (Duai/480K) $449.95 

'TRS-80© Tandy Corp. 

SIRIUS.l'J SYSTEMS - · -
(615) 693-6583 
P.O Box 8748, Knoxville. TN 37920 
Phone Orders accepted 9AM-?PM (EST) 

VOLUME DISCOUNTS AVAILABLE 
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480x512 Computer11t�rated 

• Highest possible quaUty 480x512x8 digital video 
Image presently available on the market 

• Input capabUity from lV camera or other sources 
• Variety or synchronization choices 
• 2 selectable video A/D conversion circuits 
• Choice or I, 2, 4, 8, 16 or 32 bits per pixel 
• 32K-byte Image memol)l on the basic system 
• 32, 64, 128 & 256K byte system capacity 
• Ughtpen Input 
• Photographic trigger control Input 
• Software selectable system ·parameters 
• Interfaces ror TR&BO and other processors 
• Comprehensive line or accessories, monitors and 

support software 

SEND FOR FREE CATALOG I DIGITAL GRAPHIC SYSTEMS . 

441 California Ave., Palo Alto, CA 94306 415/494-6088 

THE �SSENCE 
of output quality 

e Any IBM SELECTRIC®can be con­
verted to produce high quality out­
put at an affordable price! 

• Interfaces directly to SlOO, Parallel, 
RS-232 or IEEE-488. 

• Compatible with TRS-80, Sorcerer, 
Pet, Apple, Horizon, etc. 

• Why be printer bound? Prices from 

Call 

tpday. 
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$496 to $675. 

Order the 
professional's 
choice. 
UCSD Pascal: 
The Pascal everyone is talking about is UCSD 
Pascal ... with over 10,000 users and growing. The 
fully developed Pascal is available with support 
from a professional software company. Implemented 
on most major microprocessors. 

Not just another compiler, but complete 
development software- from operating system to 
screen-oriented editor. Language extensions for 
systems development and commercial applications 
programming. 

Program portability that allows programs wi'itten 
on one microcomputer to run without recompilation 
on different microcomputers. This protects your 
software investment .. . without restricting your 
hardware options. 

If you have CP/M� visit your local computer 
store or order below. System supplied on single­
density, soft-sectored, 8" floppy disks and requires 
48K of contiguous RAM. For other systems call 
us or write for more information. Telephone orders 
accepted with Master Charge or VISA. �CQJ��CbO=G miCROSYSTems 

R SUBSICIRRY OF SCFTECH 

9494 Black Mountain Road • San Diego • CA • 92126 
TEL: (7 14) 57 8-6105 • TWX: 910-335-1594 

CP/M is a registered trademark of Digital Research Corporation. LSI·ll is a 
trademark of Digital Equipment Corporation. UCSD Pascal is a trademark of the 
Regents of the University of California. 

______ lllllilill __ _ 
0 Yes! Rush me a complete UCSD Pascal system 

I for my CP/M® based microcomputer. A check I or money order for $300.00 is enclosed. I have 

I a computer. I 
I D Send me more information about UCSD Pascal. I Versions are available for systems using the 

I following microprocessors: LSI-HIM 6502, 6800, I 6809, 9900, Z80 and 8080/8085. 

I D Send me only the complete set of documentation I for UCSD Pascal. A check or money order for 

I $37.00 is enclosed. 1 
D Send distributor information. 

I Name ______ ----:;;;=-��-- I 
I CompanY----------�,?�����7-��-- I 1 Address ___ ___:���--:;/;�����fuo 1 
I CitY----����--17;;;-- I State/ZiP------'TI---:Hf:��� -----1 

M/C or VISA #---'t;;.r-.....::......- I 
1 Mass. and Calif. residents enclose applicable sales tax. B-6 1 _ __________ ... 
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Teratek's 

Tomorrow's 
mail system. 

Today. 
One package does it ALL. 

Postmaster offers the most powerful and flexible 
mail-management system available. 

Batch Entry: Entering names 
and addresses to a mailing 
list is simple. Repeated 
elements of a record need 
on ly be entered once. 
Power1ul Record Extraction: 
Used in conju nction with the 
Optional Reference Field, 
this feature al lows simple 
creation of  user  specified 
"target-files:' 
Dedicated Record Editor: List, 
modify or delete records. 
Al lows intact or extracted 
backup of original file. 
Automatic "ID" Field 
Insertion: (optional) Key in a 
name, and a u nique 10 char­
acter record identifier wil l be 
entered automatically to the 
Reference area. 
Envelopes: Postmaster pre­
pares single or continuous 
envelopes. 
Mailing Labels: Standard or 
user-specified formats up to 
five across are supported by 
Postmaster. User may spe­
cify any n umber of l abels 
per name. 
Form Letters: Prepare and 
edit form letters in a variety 
of formats, on either sing le  
or continuous forms. 
Optional capability of 
al lowing text or salu tation 
"Inserts" for some or all 
letters in any print run. 

Dedicated Record Sorting: 
Sorted fi les are re-written to 
disk. The sort m ay be in 
either ascending or descend· 
ing order. Uses the FAST 
Sheil-M etzner sorting 
algorithm.  
Attractive Reports: Neat, 
paginated reports on either 
80 or 132 column paper. The 
80 column option al lows 
your CRT to provide an · 
attractive report display. 
Clear, Complete Documenta­
tion: The manual will explain 
in sim ple Eng lish how to get 
started right away. Sample 
data and form-letter files are 
included on the disk to al low 
new users to experiment 
(learn) qu ickly. 
Quality That's Affordable and 
Available: The Postmaster 
programs are available in a 
variety of 5" and 8" disk for· 
mats (40k of RAM , CP/M and 
CBASIC2 are required). 
Among the formats sup­
ported are TRS-80, North 
Star, H eath H8 and H89, 
standard 8" IBM ,  
Vector M Z  and other 
CP/M derivatives capable 
of running CBASIC. 

It's terrific! 
We use it ourselves! 

Price;;� rellect distribulion on 8" single density dl9ke1tes. 
II a format is n:.quested which requires additional diskettes. 
a surcharge of $8. per additional diskouc will be added. 

COMPLETE 
PACKAGE: 

LIFEBOAT ASSOCIATES 

$150. 
MANUAL 
ALONE: 

$15. 
(Credited toward 
subsequent purchase) 

'CP/M is a trademark 
of D ig ital Research 

2248 Broadway, N ew York, N.Y. 10024 0 (212) 580·0082 0 Telex: 220501 
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The most popular event at our track is running an in­
dividual car for time, and keeping track of the best time. 

Construction 
The system was very simple to put together, taking 

about 20 man-hours. Three holes were drilled in the left, 
middle, and right lanes of each section of track (see photo 
1) .  

Masking tape was placed on the top surface over each 
hole, the tracks were then turned upside down, and the 
photoresistors were placed in the holes. The holes were 
then filled with epoxy. 

Since we had more sensors than analog-to-digital con­
verter channels, we had to input several sensors into one 
channel. We decided to use six sensors per channel. To 
avoid confusion, resistors of various specific .values were 
put in parallel with the photoresistors, evenly dividing 
the voltages. Since the analog-to-digital converter could 
read from 0 to 60, a car going over one sensor would give 
a value that was an integer multiple of 10, and the parti­
cular multiple uniquely determinec:l that sensor. 

After we had installed the appropriate resistors, we 
wired everything together. The wires were attached to a 
terminal-strip extension cord going to the analog-to-
digital converter. 

. 

The final step was to place an inc;andescent lamp over 
the assembled track, because the only other illumination 
was provided by mercury lamps. Mercury lamps give 
sufficient 60 Hz noise to be detected by the photo­
resistors . 

The problems encountered were as follows. Because 
the analog-to-digital converter channels were spread over 
more than one track, the motion of one car could con­
ceivably affect the other's status. Two cars going over 
sensors connected to the same channel at the same time 
would give faulty information or none at all . There was a 
problem with race cars bouncing around and not keeping 
to their designated lane (especially around curves) . This 
sensor restriction causes the difficulty in keeping track of 
passing. 

Possible Improvements 
Because each track had its own channel, the greatest 

difficulty was in determining which lane each car was in, 
since a car often tripped two of the sensors. This diffi� 
culty could be resolved by using two channels (and only 
two, better-spaced sensors) per track. The ambiguity of 
track identification could be resolved with one sensor per 
channel. However, with twenty-five track sections, we 
would need fifty analog-to-digital conversion channels. 

Sophisticated software might resolve this problem. By 
treating each car through a process that monitors both 
ahead and behind each car for two track lengths, a cor­
rect status could be found after at least every two track 
sections, since there are no more than two track sections 
per channel. 

A higher-quality model race-car set would greatly 
help, and I hope that in the future toy manufacturers will 
make available higher-quality racing sets. Toy companies 
might even come up with something similar to our sys­
tem, using a microprocessor and light-emitting diode 
display. Such a system could have not only circuits along 
the track to bring power to the cars, but also circuits con­
necting sensors built into the track, so that the tangle of 
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DEC LSI-11 Components 
Dependable service 
at discount prices 
Domestic 
and Export 

m•n• 
C[]rnpu1er SuppUers .. �n[:. 
25 Chatham Rd., Summit, N.J. 07901 
Since 1973 
(201) 277-6150 Telex 13-6476 

M
@Mini Computer Suppliers, Inc. 

1979 

1111111111111 111111111111 
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AIVIVOUIVCIIVG: IVEW! 
MICROSTAT 

A complete statistics package for business, scientific, 

education and research work. No other package has 

the features of MICROSTAT. For example: 

• File oriented with COMPLETE editing 
• A Data Management Subsystem for editing, sort­

ing, ranking. lagging, data file transfers PLUS 1 1 data 

transformations (e.g., linear, reciprocal, exponential, 

etc.) • Frequency distributions • Simple and multiple 

regression • Time series (including exponential smooth­

ing) • 1 1 Non-parametric tests • Crosstabs/Chi-square 
• Factorials (up to 1,000,000!), permutations, combinations 
• 8 Probability distributions • Scatterplots 
• Hypothesis test (Mean, proportion) • ANOVA 
(one and two-way) • Correlation • Plus many 

other unique features 

Users manual: $1 0.00 (credited towards purchase) 

and includes sample data and printouts. Uses 

NORTH STAR BASIC 32K of memory, one or two disk 

drives (2 recommended). Printer optional. Price: $200.00 

• ECOSOFT Phone orders: 
P.O. Box 68602 

(31 7) 253-6828 
Indianapolis, IN 46268 

A R E F U R BISHED "SELECTRIC" ASCII TERMINAL 
FOR THE SMALL BUSINESSMAN OR SERIOUS HOB BYIST. 

The AJ 841 1/0 terminal. 
Now available from dealers nationwide. 

Demand for our AJ 841 1/0 computer terminal has 
been great. And now it's getting even greater. So call your 
local computer shop dealer right away. Supply is limited! 
You may never have another opportunity like this one to buy 
your own professional terminal. 
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The AJ 841 features: 
• Choice of serial RS 232 or parallel interface 
• ASCII code 
• 14.9 cps printout 
• High quality Selectric printing 
• Heavy-duty Selectric mechanism 
• Off-line use as typewriter 
• Documentation included 
• 30-day warranty on parts and labor (details available 

on request) 

Call toll-free now 
For location of your nearest AJ dealer, call toll-free: 

800 I 538-9721 
California residents call 408/263-8520 . 

.-=w ANDERSON 
�JACOBSON 
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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 exhaustive 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 
wasted trying to track down a "program bug" when actually 
hardware was to blame! 

DIAGNOSTICS I also allows you to be confident of your system. 
This can be critical when file merges or sorts and backups 
are involved. You want to be as sure of your computer as possible 
during these critical times. Running DIAGNOSTICS I prior to 
these and other important functions helps to insure that your 
system is operating at peak performance. 

DIAGNOSTICS I is supplied on discette with a complete users manual. 

DIAGNOSTICS 1: $60.00 Manual only: $15.00 

Requires: 24K CP/M; 16K disc for TRS-80 

formats: CP/M 8" SOFT SECTORED, NORTHSTAR CP/M 
AND TRS-80 DOS 

•CPIMR£GISifAE01AAOlMAAKDICITAlAESEAACI! 
�TASOOS IRS 80 IAAO[MAAKS lANDY C1lRP 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when

.
technician is available) 
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wires that we encountered can be avoided. 
The Computer Science Dept also has two LSI-11 sys­

tems that will someday be connected to the PDP-11/34 
system through RS-232 lines. On these, programs could 
be used in a multiprocessing mode to monitor and control 
one particular car. 

We determined that one output channel can control 
both the speed and the lane of the computer car. Should 
we be suitably inspired by the advent of a high-quality 
race-car set, we shall resume our original plan of racing 
against the computer. Our ultimate goal: having two 
computer programs race against each other. • 

Acknowledgements 
I received advice and assistance in this project from Tom Nartker, 

Greg Freiberg, Russ Calvery, and Dick Carlson. A listing of the FOR­
TRAN program to monitor the cars may be obtained by writing to me. 
Please include a self-addressed envelope with $0.28 US postage affixed. 

Computing Time 
Between Dates 
Paul E Condon, Staff Scientist, Lawrence Berkeley Laboratory 
Bldg 90, Room 3078, University of California, 
Berkeley CA 94720 

There is an easier way to find the elapsed time between 
two dates than the one given by W B Agocs in the Pro­
gramming Quickie "Day of Week and Elapsed Time Pro­
gram" (September 1979 BYTE, pages 126 and 129). 
Zeller's congruence as given by Agocs is a specialized ver­
sion of a formula for the elapsed time in days since 
February 28, 0000 AD: 

N =[(13 XM -1)/5]+ K +365 XY + 
[Y /4]+36524X C+ [C/4] 

M is the month number minus 2, except it is 11 or 12 of 
the previous year for January or February. K is the day of 
the month. Y is the year (modulo 100), and C is the cen­
tury (ie : [(the year AD)/100]). The square brackets in­
dicate the integer part of the enclosed expression. To find 
the elapsed time between two dates, evaluate N for each 
date and subtract. 

If this leads to numerical overflow on a small system, 
one can replace C by (C-16). Then the formula will still 
work for all.pairs of dates after the fifteenth century. 

Also, Agocs should avoid so many GOTOs in coding 
the Zeller formula . Instead of lines 35 thru 115 of his 
listing 1, why not have: 

35 LET M1 = M 
40 LET Y1 = Y 
45 LET MX = INT ((M + 9)/12) 
50 LET M = M - 2 + 12 * MX 
55 LET Y = Y - 1 + MX 
60 LET C = INT (Y/100) 
65 LET Y = Y - 1 00 * C 
70 LET D1 = INT ((13 * M - 1)/5) + D + Y - 2 * C 
80 LET D1 = D1 + INT (C/4) + INT (Y/4) 

The variable MX is equal to 0 for January or February, 
and is 1 otherwise . • 
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z8-SYSTEMS 
ZOBEX INC. 

Complete computer on 3 S-100 boards for 
UNDER $1000.00* 

Runs M/PM, C/PM and OMNIX 

64K RAM 

4MHz 

No WAIT States 

IEEE Std. 

DISK CONTROLLER 

8" and 5" 
DRIVES 

CARD CAGE 

and Fan 

Low power, 

DMA operation, 

Bank select in 16K sections 

Can be disabled in 4K increments 

3 serial ports, 3 parallel, one 4K 

EPROM, Vectored interrupts, real time 

clock, Software controlled baud rates, 

Drives daisy wheel printer directly 

All digital design for stable and 

reliable performance. No one­

shots or analog circuitry. 

Wide-spaced 6 slot shielded 

motherboard for good cooling and low 

noise. 

SEND FOR FREE INFORMATIONS 

6 months warranty on our boards with normal use 

z8-SYSTEMS I ZOBEX INC. 
P.O. Box 1847, San Diego, Ca. 92112 

(714) 447-3997 
•introductory offer for limited time only 

Are you ready 
for the ZSOOO microprocessor 
revolution? 
Zilog's generation-ahead, 16-bit, ZBOOO is changing the 
way systems manufacturers and designers think about 
microprocessing. Now there's an easy way tor you 
to learn everything you need to know to stay on 
top of this powerful new technology. Enroll today 
in Zilog's five-part, home-study seminar on 

Zilog 
Training and Education Department C 
10460 Bubb Road, Cupertino, CA 95014 
Enro l l  me today in the 1 980 Z i log Z8000 Architecture Course. 
0 Enclosed is my check or money order for $39. 
Make check payable to: Zilog. I nc.  
Please charge my 0 Mastercharge or  0 Visa account: 

DDDDDDDDDDDDDDDD 
Expiration date __________ ____ _ 

SIGNATURE 
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DISCOUNT PRICES 
Microcomputers & Peripherals 

B�Eis 
ARGAINS 

_/ - _-'\. 

I rbll I 
I [£] ��m;;;......;;;;:m:...-=.......==----! ,.C,_OtiiiOM.MOO •YwT•M 

Cromemco • SWTPC • Lear-Siegler 
Hazeltine • RCA • North Star 

Verbatim • Perkin Elmer and others 

Fast, off the shelf delivery. 
Call TOLL FREE 800/523-5355 
MARKETLINE SYSTEMS, Inc. 

2337 Philmont Ave., Huntingdon Valley, Pa. 19006 
215/947-6670 • 800/523-5355 

Dealer Inquiries I nvited 

ZBOOO architecture tor the advanced engineer. 
Learn the details of the Z8000's 16-bit architecture, 

techniques of memory management, methods for inter­
facing memory and peripherals, proper handling of 
interrupts and traps, and use of the Z8000's powerful 
instruction set. 

You study at your own pace at home. Each test is 
individually graded and critiqued. Total cost for all course 
materials and tests is $39. Enroll today. Become your 
company's expert on the micropro­
cessor technology of the future. Upon 
completion of the course, every 
registrant gets a colorful Captain Zilog 

T-shirt! Allow four weeks for 
receipt of your first lesson. Zilog 

An Affi l i ate of E)${0N ENTERPRISES INC. -------------------, 
BUSINESS ADDRESS 

NAME ______________________________ ___ 

COMPANY NAME--------------

ADDRESS _______________ ___ 

CITY/STATE/ZIP ______ _______ _ 

TELEPHONE---------------­

BILLING ADDRESS (asshownonchargecard.l 
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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 II) and Apple cassette (Applesoft 
BASIC). These programs are also available on PAPER TAPE (Microsoft 
BASIC). 
FLIGHT SIMULATOR Price: 517.95 postpaid 

(as described in SIMULATION, Volume II) 
A realistic and extensive mathematical simulation of take-off, night 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 nyer can also perform loops, half-rolls and similar 
acrobatic maneuvers. 

SIMULATION, Volume II (BYTE Publications): $6.00 

VALDEZ Price: 514.95 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. 

BRIDGE 2.0 Price: 517.95 postpaid 

An all-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 opponenlS 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. 

DATA SMOOTHER Price: 514.95 postpaid 

This special data smoothing program may be used to rapidly derive useful information 
from noisy business and engineering data which are equally spaced. The software 
feat�"res choice in degree and range of fit, as well as smoothed first and second 
deriv.ative calculation. Also included is automatic plotting of the input data and 
smoothed results. 

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. 

MAIL LIST I Price: 518.95 postpaid (available for North Star only) 

A many-featured mailing list program which searches through your customer list by 
user-defined product code, customer name or Zip Code. Entries to the list can be con­
veniently added or deleted and the printout format allows the use of standard size 
address labels. Each diskette can store more than 1000 entries. 

CHESS MASTER Price: 519.95 postpaid (available for North Star and TRS-80 only) 

This complete and very powerful program provides five levels of play. It includes castl­
ing, en passant captures, and the promotion of pawns. Additionally, the board may be 
preset before the start of play, permitting the examina'tion 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. 

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. 

GAMES PACK I Price: 510.95 postpaid 

Seven entertaining games for less than a dollar a kilobyte! Play CATAPULT, CRAPS, 
SWITCH, HORSERACE, SLOT MACHINE, BLACKJACK and LUNAR 
LANDER. This is an excellent and economical way to start your games library. 

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 
P.O. Box 162 

Webster, New York, 14580 
(716) 586-7579 

New York State residents please add 7f1/o NYS sales tax. 

204 June 1980 © BYTE Publications inc Circle 150 on inquiry card. 

JUN E 1 980 

June 

Laboratory Short Courses, 
Virginia Polytechnic In­
stitute and State University, 
Blacksburg VA. Dr Peter 
Rony will conduct three 
short courses· for scientists 
and engineers. For informa­
tion, contact Dr Peter R 
Rony, Course Director, 
Virginia Polytechnic In­
stitute, Blacksburg VA 
24061, (703) 961-6370. 

June 

Software International 
Seminars. These seminars 
cover the use of Software 
International business soft­
ware. The courses are being 
held in the US and Canada. 
For a schedule, contact Soft­
ware International Corp, 2 
Elm Sq, Andover MA 
01810, (617) 475-5040. 

June and July 

Zilog Courses on Hardware 
and Software Products, 
Cupertino CA. A series of 
technical courses for 
engineers who use Zilog 
components and systems is 
being offered at Zilog head­
quarters and Zilog's US sales 
offices. Special emphasis will 
be placed on the Z80 and 
Z8000 microprocessors. 
Contact Zilog, 10460 Bubb 
Rd, Cupertino CA 95014, 
(408) 446-4666. 

June 2-4 

Improving Productivity and 
Distributed Data Entry, 
Sheraton Center, New York 
NY. The conference and 
seminar schedule includes 
discussions on word process­
ing, data processing, the 
future directions of data en­
try, improving data-entry 
productivity, automated of­
fices, installing a data-entry 
incentive system, and more. 
Contact Data Entry Manage­
ment Association, POB 
3231, Stamford CT 06905. 

June 2-5 
The Ninth Annual 
Symposium on Incremental 
Motion-Control Systems and 
Devices, Ramada Inn, 
Champaign IL. Exhibition 
space is available for this 
conference. Contact Pro­
fessor B C Kuo, POB 2772, 
Station A, Champaign IL 
61820. 

June 4-5 
Microprocessors: Hardware, 
Software, and Application, 
Holiday Inn, Boston MA. 
This course is recommended 
for technical professionals 
who need an understanding 
of microprocessors in rela­
tion to their corporate and 
business careers. Contact 
Office of Continuing Educa­
tion, Worcester Polytechnic 
Institute, Worcester MA 
01609. 

June 4-6 
Salon de l'Ordinateur 
Computer Show, Place 
Bonaventure, Montreal, 
CANADA. This exhibition 
will feature over eighty 
manufacturers' hardware 
and software. For more in­
formation, contact Industrial 
Trade Shows of Canada, 36 
Butterick St, Toronto, On­
tario M8W 3Z8 CANADA. 

June 9-13 

Microcomputer Workshop, 
Carnegie-Mellon University, 
Pittsburgh P A. Engineers, 
research scientists, 
educators, and managers 
will benefit from this course. 
It covers all aspects of 
microcomputers and soft­
ware. Hands-on training will 
be provided. The tuition is 
$585 and housing can be ar­
ranged. Contact the Post 
College Professional Educa­
tion, Carnegie-Mellon 
University, Pittsburgh PA 
15213. 

June 10-13 

Pascal Computer Program­
ming, George Washington 
University, Washington DC. 



Laboratory sessions and 
hands-on experience are two 
aspects of this course. For 
details of . this and other 
courses being offered by the 
University, contact The 
Director of Continuing 
Engineering Education, 
George Washington Univer­
sity, Washington D,C 20052, 
(202) 676-6106 or toll free 
(800) 424-9773. 

June 14 

Microcomputers in Business 
and the Professions: Systems 
Selection, Butler University, 
4600 N Sunset Ave, In­
dianapolis IN . This seminar 
will cover various .types of 
hardware and software, how 
to evaluate the kinds and 
performances of computers, 
and their applications in 
business and the home. The 
registration fee is. $75. For 
information, contact College 
of Business Administration, 
Butler University, 4600 N 
Sunset Ave, Indianapolis IN 
46208. 

June 14-25 

Introduction to Microcom­
puter Interfacing, Virginia 
Military Institute (VMI) , . 
Lexington VA. This hands­
on course will feature the 
TRS-80 Level II system with 
one station for every two 
participants. The tuition is 
$450. Contact Dr Philip B 
Peters, Dept of Physics, 
VMI, Lexington VA 24450, 
(703) 463-6225. 

June 15-18 

International Summer Con­
sumer Electronics Show, 
McCormick Place, McCor­
mick lrtn, and the Pick­
Congress Hotel, Chicago IL. 
The Consumer Electronics 
Show (CES) will feature 
exhibits from many com­
panies and seminars and 
discussions. Items to be 
displayed will range from 
televisions, tape recorders, 
telephones, and translators, 
to computers, component 

systems, auto. sound 
systems, and electronic 
games. Attendance is limited 
to dealers and the press. 
Contact Consumer Elec­
tronics Show, Two Illinois 
Center, Suite 1607, 233 N 
Michigan Ave, Chicago II 
60601 . 

June 16-17 

The BYTE Conference on 
Languages and Tools for 
Microcomputing, McGraw­
Hill, 1221 Avenue of the 
Americas, New York NY 
10020. The program covers 
block-structured languages 
and software systems, 
Pascal, Ada, C, LISP, 
FORTH, background con­
text of traditional assembly­
language tools; and more. 
Some of the speakers are 
Carl Helmers J r, Editorial 
Director of BYTE magazine; 
Dr Ken Bowles, Dr Peter 
Grogono, Dr Fred Martin, 
Dr Henry Baker, and John 
Morse. For more informa­
tion, contact McGrawcHill 
Conference and Exposition 
Center, 1221 Avenue of the 
Americas, Rm 3677, New 
York NY 10020 
(212) 997-4930. 

June 16-19 

The Thirteenth Annual 
Association of Small Com­
puter Users in Education 
(ASCUE) Conference, 
University of Tennessee, 
Martin TN. Conference ses­
sions will include presenta­
tions of papers and 
demonstrations of com­
puters. Tutorials on struc­
tured programming, data­
base management systems, 
programming in Pascal, and 
computer graphics will be 
included. Contact James 
Westmoreland, Computer 
Center, University of Ten­
nessee at Martin, Martin TN 
38238, (901) 587-7891. 

June 16-20 

Data Flow Concepts in 
Computer Language and Ar­
chitecture, Massachusetts In-

C i rcle 1 5 1  on i nquiry card. 

Discover Savings and Service with 

E B S M A I L O R D E R  D I V I S I O N  (oRDER TO L L  FREE) 
Cronaenaco 
i n c o r p o r a t e d 

Tomorrow's Computers Today 

SOFTWARE 
C B AS I C2 ver 2 . 05 8 5 .  

E B S  G/L 

ACCOUNTING SYSTEM 
G E N E R A L  L E D G E R  400. 
ACCTS. P A Y A B L E  5 00 .  
ACCTS. R E C E I V A B L E  500.  
P A Y R O L L  ( C a l i f . )  600.  
I N V E N TO R Y  2 0 0 .  
O R D E R  E N T R Y  200.  
M A I L I N G  L I ST 1 00 .  
M a n u a l s  i n c l u d ed 
Req u i res d u a l  d i sk/48 K 2 4 x 8 0  
C RT w i th c u rs addr C B AS I C2 
and CP/M or C O OS 

ALL CROMEMCO 
SYSTEMS NOW HAVE 
DOUBLE CAPACITY! 

S YS T E M  3 1 M byte 
S Y S T E M  2 
Z-2 H 1 1  M b y te H D D - 1 1 1 1  M byte 
H D D -2 2  2 2  Mbyte 
3 1 02 C R T  
3 7 7 9  P R I N T E R . 
3 7 03 P R I N T E R  
3355 P R I N T E R 
s e c  
B Y T E SAV E R  I I  
Z P U  
4 F D C  
6 4 K Z  
T U - A R T  
Z3-S D S K  
Z3 - M D S K  

CO B O L  
F O R T R A N I V  
M A C R O  ASS E M B L E R  
1 6 K  B AS I C  
3 2 K  B AS I C  
D B M S  
WO R D  P R O C E SS I N G  
R AT F O R  
T R A C E  

5990. 
3 1 9 0 .  
8995 . 
5945. 
9995.  
1 69 5 .  
1 2·7 0 .  
2 5 4 5 .  
2 7 1 5 .  

380. 2 1 0. 
335.  
420. 1 5 1 0 . 
2 5 0 .  
3 3 5 .  
5 9 0 .  

9 0 .  
90. 
9 0 .  
9 0 .  

2 7 5 .  
9 0 .  
9 0 .  

1 8 0. 
90. 

l l  MEGABYTE HARD DISK BUSINESS SYSTEM 

C R O M E M CO Z·2 H ONL y 
C R O M E M CO 3 1 02 C R T  
C R O M E M C 0 3703 P R I N T E R  $15 500 E BS G / L  ACCT. S Y ST E M  
1 0  D I S K ETT ES • 1 B O X  F A N F O L D  P A P E R  7 · 
A L L  C A B L E S  
C B AS I C2 Over $ 1 7 ,600 List Price 

TERMINALS PRINTERS 
S O R O C  1 0 1 2 0 7 5 0 .  B AS E -2 · 

S O R O C  1 0 1 40 1 1 5 0 .  w i th tractor 
T E L E V I D E O  9 1 2 B  7 8 0 .  C E N T R O N I CS 7 04-1 
T E L EV I D E O 9 1 2 C  830.  C E N T R O N I CS 7 03-2 
T E L E V I D E O  920B 8 0 5 .  C E N T R O N I CS 7 7 9 - 1  
T E L EV I D E O 920C 855. C E N T R O N I C S  7 79 -2 
A D D S  R E G E N T  2 5  9 2 5 .  OU M E  S P R I N T 5 R O  
P E R K I N  E L M E R  5 5 0  7 8 5 .  i n c l u d e s  p o w e r  s u p p l y  

P E RSC I 2 7 7  1 1 95 .  T E K  C O M  C O U P L E R  
w i th eject options 1 34 5 .  acoustic, o r i g i nate o n l y  

WE ALSO OFFER: 
• C o m p l ete analys is o f  y o u r  system needs 
• I nstal lati o n ,  tra i n i ng,  s u p p ort & m a i n te n ance 
• C u stom appl ications software 

AT O U R  R E G U LA R  C O N S U LT I N G  R A T E S  
P h o n e  i n q u i ries welcome 

499. 
599 . 

1 7 9 5 .  
2 3 7 5 .  

9 9 5 .  
1 09 5 .  
2650. 

1 7 5 .  

ExEcUTIVE BusiNESS SvsTEMS 
20457 E.  Val ley B l v d . ,  Wa ln ut, CA 9 1 789 

( 7 1 4 )  594-5736 
TO ORDER: CO L L E CT P H O N E  O R D E R S welcome or send 
c h ec k  or M . O .  P l ease i n c l u d e  p h o n e  number.  Perso nal  or  Co.  
checks req u i re two wee k s  to c lear.  I tems i n  stock wi l l  be s h i p ped 
next b u s i n ess d ay u p o n  rece i p t  of certified fu nds.  W i t h i n  C a l i f .  
a d d  6% s a l e s  tax . A l l  p r ices and offers subjec t  t o  c h a nge w i t h o u t  
notice. 

SHIPPING :  We ship freight col lect b y  U PS when poss i b l e .  Larger 
items sh i pped b y  motor freight. Air and ex p ress d e l ivery av a i l ­
a b l e .  

CP/M "' D i gital R esearch 
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BUSINESS - PROFESSIONAL - GAME 
SOFTWARE FOR APPLE II 

0 HOME FINANCE PAK 1 :  Complete package $49.95 
0 BUDGET: The heart of a comprehensive home finance sys�em. �llows user to define up1to 20 budge� 

items. Actual expense input can be by keyboard or by automatiC readmg of CHECKBOOK II Illes. 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 eKpenses by month . 

. . . . . . . . . S24.95 

O CHECKBOOK I I :  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 for com· 
pleteness. This system produces rapi� access to check files. Check register display incorp�rates unique up/ 
down scrolling system for the ultimate in flexibility. 40 column printout of check reg1ster. Up to 100 
checks per month storage. Files accessible by BUDGET program . . . . . . . . . . . . . . . .  $19.95 

0 SAVINGS: Allows user to keep track of deposits/withdrawals for up to 10  savings accounts. Complete 
records shown via screen or 40 column printer.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  $14.95 

OCREDIT CARD: Keep control of your cards with this program. O rganizes, stores and displays purchases, 
payments and service charges. Screen or 40 column printer display. Up to 10 separate cards . . . . . .  $14.95 

0 TH E  UNIVERSAL COMPUTIN G  MACH INE :  $39.95 
A user programmable computing system structured around a 15 row by 30 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. Hundred 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 estimates-in short for any 
planning, analysis or reporting 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 he printed by machine pages (user·defined 3·5 columns) on a 40 column printer. Transform your com· 
puter into a UNIVERSAL COMPUTING MACHINE. 

O COLOR CALENDAR:  .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, . . . . . . . . . . . . . . . . . . . . . . . . . . .  , • . . . .  $19.95 

0 BUSIN ESS SOFTWARE SERIES: Entire package $159.9.5 
0 MICROACCOUNTANT: The ideal system for _the small cash business. Based on classic T·accounts and 

double-entry bookkeeping, this efficient prugrnm records and produces reports on account balances, general 
ledger journals, revenue and expenses. Screen or 40 column printer reports. Handles up to 500 journal 
entries per period, up to 100 accounts. Program instructions include a short primer in Financial Account· 
ing.. . . . . . . . . •  , . . . . . . . • • . . . .  $49.95 

0 UNIVERSAL BUSINESS MACHINE: This prog.am is designed to SIMPLIFY and SAVE TIME for the 
serious businessman who must periodically AnalYze, Plan and Estimate. The program was created using our 
Universal Computing Machine and it is programmed to provide the folll!wing planning and forecasting tools. 

CASH FLOW ANALYSIS 
PROFORMA PROFIT & LOSS STATEMENT 
PROFORMA 8ALANCE'SHEET 

SALES F O R ECASTER 
SOURCE AND USE OF FUNDS 
JOB COST ESTIMATOR 

Price, including documentation and a copy of the base program, Universal Computing Machine . . . . .  $89.95 

0 BUSINESS CHECK REGISTER: Expanded version of the Checkbook I I  program. Handles up to 500 checks 
per month with complete record keeping. . . . . . . . . . . . . . . . . . . . . .  : . $29.95 

BUSIN ESS BUDGET: As described abovt! and companion program to Business Check Register. Handles 
500 transactions per month, up to 20 cost categories. Accesses BCR files for actual costs . . . . . . . . .  $29.95 

0 E l ECTRICAL ENGIN EERING SERIES: Both programs $1 59.95 
Q LOGIC SIMULATOR: SAVE TIME A N D. MONEY. Simulate yo�r 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, full-fledged logic simulator capable of simulating the bit·time by hit·time response of a 
logic network to user-specified input patterns. It will handle up to 1000 gates, including NANOS, NORS, IN· 
verters, FliP-FlOPS, SHIFT REGISTERS, COUNTERS and user·defined MACROS. Edge triggered or 2 
phase clocks. Up to 40 user-defined, random, or binary input patterns. Simulation results displayed on CRT 
or printer. Accepts network descritpions from keyboard or from L O G I C  DESIGNER for simulation. Specify 
1000 gate version (48K required) or 500 gate version (32K required). Price including manual and 
demos . . . . . . . . . . . . . . . . •. . . . . . . . .  S89.95 

0LOGIC DESIGNER: Interactive HI-RES Graphics program for designing digital logic 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·FLOP, 0-FLOP, RS·FLOP, 4 Bit 
COUNTER and N-BIT SHIFT REG ISTER. User interconrlects gates just as you would normally draw using 
line graphics commands. Network descriptions for LOGIC SIMULATOR generated simultaneously with the 
CRT diagram being drawn. Drawing is done in pages of up to 1.0 gates. Up to 50 pages (10 per disc) can be 
drawn, saved and recalled. lines crossing pages can he interconnected using any of the 50 page connectors. 
The ideal interactive LOGIC DESIGN SYSTEM. Specify 1000 gate (48K) or 500 !IDle (32Kl system . $89.95 

• 
0 MATH EMATICS SER I ES: Complete Package $49.95 

Q N UMERICAL ANALYSIS: HI·RES 2-Dimensional plot of any function. Automatic scaling. At your option, 
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 1 6 K  , , . .  , . . . . . . . . . . .  $19.95 

0 MATRIX: A general purpose, menu driven program for determining the INVERSE and DETERMINANT of 
any matrix, as wt1ll as the SOLUTION to any set of SIMUL TAN EO US LINEAR EQUATIONS. The program 
will handle up to 55 equations in 55 unknowns (48K Ram). Matrix parameters can be saved and retrieved 
using the program Disc 1/0. Specify 55 set (48K), or 35 set (32K) . . . . . . . . . . . . . . . . . .  $19.95 

0 3·0 SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS by creating HI-RES 
PLOTS of 3-dimenslonal surfaces from any 3-variahle equation. Disc save and recall routines for plots. Menu 
driven to vary surface parameters. Demos include BLACK HOLE gravitational curvature equations. Specify 
Disc (J2K) or no disc (16K) version . . . . . . . . . . . . . . . . . . .  $19.95 

0 ACTJ ON ADVENTURE GAMES SERIES: Entire series $49.95 
0 REO BARON: Can you outfty the REO BARON? This fast action game simulates a machine-gun DOG· 

F IGHT between your WORLD WAR I BI-PLANE and the baron's. You can LOOP, DIVE, BANK or CLIMB 
in any one of 8 directions · and so can the BARON. in HI·RES graphics (16K).  . . . . .  $19.95 

Q BATTLE O F  MIDWAY: You are in command of the U.S.S. H O R N ETS' DIVE-BOMBER squadron. Your 
targets are the Japanese carriers, Akagi, Soryu and Kaga. You must fly your way through ZEROS and AA 
F I R E  to make your OIVE·BOMB run. In  HI-RES graphics (16K). . . . . . . .  $19.95 

0SUB ATTACK: It's April, 1943. The enemy convoy is headed for the CORAl SEA. Your sub, the 
MORAY, has just sighted the CARRIERS and BATilESHIPS. Easy pickings. But watch out for the DE· 
STROYERS · they're fast and deadly. l_n HI-RES graphics (16K) . . . . . . .  $19.95 

0 SENO FOR FREE CATAlOG - All programs run on Apple I I  with Disc and Applesoft ROM Card and re· 
quire 32K RAM unless otherwise noted. Detailed instructions included. Orders shipped within 48 hours. 
Card users include card number. Add $1.50 postage and handling with each order. California residents add ' add 6Y,% sales tax. Make checks payahle to: 

I VISA I SPECTRUM SOFTWARE 
1 •. ' • · ·� � • DEALER I N Q.UIRIES p D BOX 20B4 · SUNNYVALE CALIFORNIA 94087 � WELCOMED . .  

F O R  PHONE ORDERS - 408·245·1415 
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stitute of Technology (MIT), 
Cambridge MA. MIT's pro­
gram will cov�r principles of 
data-flow computer 
organization and program­
ming language design and 
applications. Certain archi­
tectures will be covered and 
techniques discussed. 
familiarity with languages 
and architecture is a pre­
requisite. The tuition is 
$750. Living arrangements 
can be made through the 
school. Contact the Office 
of the Summer Session, 
Room E19-356, MIT, Cam­
bridge MA 02139. 

June 17-19 

Data Comm, Palais des Ex­
positions·; Geneva, 
SWITZERLAND. Data com­
munications and distributed­
data processing are the main 
themes of this conference 
and exhibition. Software 
development and tools; 
computer languages; man­
aging dataccommunications 
systems; and definitions, 
concepts, and applications 
of data communications and 
distributed-data processing 
are among the topics that 
will be covered in the con­
ference. 

For more information, 
contact Industrial and Scien­
tific Conference Manage­
ment Inc, 222 W Adams St, 
Suite 999, Chicago IL 60606. 

Jw1e 16-27 

Designing Microprocessor­
Based Systems, 
Massachusetts Institute of 
Technology (MIT), Cam­
bridge MA. This course is 
intended to give individuals 
with a technical background 
the ability to create cost­
effective designs using 
microprocessors. Software 
techniques and hardware 
structures will be covered 
along with lab projects. 
Contact Francis F Lee, Pro­
fessor of Electrical Engineer­
ing and Computer Science, 
Summer Session Office, 
MIT, Cambridge MA 02139, 
(617) 253-2598. 

June 18-21 

Association for Computa­
tional Linguistics, University 

of Pennsylvania, 
Philadelphia P A. The 
meeting will cover 
theoretical and 
methodological problems of 
computational linguistics, 
speech acts, analysis of 
multisentence texts, 
dialogue, machine transla­
tion, and computational 
semantics. For further infor­
mation contact Don Walker, 
Artificial Intelligence Center, 
SRI International, 333 
Ravenswood Ave, Menlo 
Park CA 94025. 

June 20-22 

The Fifth Annual Com­
puterfest, Franklin Univer­
sity, Columbus OH. Spon­
sored by the Midwest Af­
filiation of Computer Clubs, 
this is a gathering of in­
terested hobbyists, profes­
sionals, and business­
oriented computer users: 
Workshops and discussions 
are the main features of the 
conference. Contact James 
Crowley, 4008 Rickenbacker 
Ave, Columbus OH 43213. 

June·23-27 

The First World Conference 
on Transborder Data Flow 
Policies, Rome, ITALY. 
Legal and soda! implica­
tions, economic dimensions, 
regulatory environment, 
interdependence caused by 
global communications, and 
assessing the status of data 
flow developments are some 
of the topics that will be 
covered in this forum. Write 
to the Intergovernmental 
Bureau for Informatics, POB 
10253, 00144 Rome, ITALY. 

June 30-July 3 
Electronic Music Workshop, 
New England Conservatory, 
Boston MA. A combination 
of demonstrations and 
hands-on workshops are 
part of this course involving 
synthesizers, computers, and 
related materials. Atp, 
Moog, Buchla, and EML 
synthesizers will be 
available. Studio techniques 
will be discussed and 
demonstrations offered. 
Contact Robert L Annis, 
Summer School 1980-Elec­
tronic Music, New England 
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Buy By Ma i l  and Save ! 
COMPUTERS 
INTERTEC SuperBrain® 

3 2 K  R AM $2995 . . . $2495 
64K RAM $3345 . . $2695 
64K Quad , $3995 $3395 

NORTH STAR Horizon® 1 
32K K i t ,  L i st $ 1 999 . $1 579 
32K Assembled $2695 $21 49 

Horizon 2 

32 K D D ,  K i t ,  $2399 . $ 1 885 
32K D D ,  Assm. $3095 $2439 
32K O D ,  K it $2779 . $2359 
32K O D ,  Assm. $3595 $2859 

CROMEMCO 
System 3, 64 K ,  $6990 . $5479 

System 2, 64 K ,  $3990 . $31 79 

Z-2 , List $995 . . . . $ 829 

COMMODO R E  PET 1 6 K $849 

APP LE 1 6 K ,  List $ 1 1 95 $979 

T l -99/4 , L i st $ 1 1 50 . $985 

A LTAR !® 400, List $630 $489 
800 List $ 1 080 . $839 

DISK SYSTEMS 
TH I N KER TOYS® 
Discus 20, $ 1 1 49 .  $ 939 
Discus 2 + 2 ,  $ 1 549 . $1288 

PRINTERS/TERMINALS 
ANADEX DP-8000 . . $799 
T.l.  8 1 0  . . . . . . . . $ 1575 

CENTRO N I CS 730:1 . $639 
7 3 7 ,  L ist $995 $849 

PAPER T I G E R  I DS-440 $849 
with G raphics Opt ion $949 

I NTERTUBE 1 1 , $995 . $729 

P-E Bantam 550 . . $789 

SOROC 1 20 . . . $745 

T E L EV I DEO 91 2 $789 

F LOPPY D I S KS, 5 Y. "  
box of 1 0  SPECIAL $29.95 

Most items in  stock for immediate delivery, factory-sealed cartons, with ful l  factory 
warranty. N.Y.S. residents add appropriate sales tax. Prices do not include shipping. 
VISA and Master Charge add 3%. COD orders require 25% deposit. Prices subject 
to change and offers subject to withdrawal without notice. 

Computers Wholesale 
� Ca�il�.s��� 1ijo3 1 i¢_._�·�1 �J (3 1 5) 472-2582 l - � 

Circle 1 54 on inquiry card. II GRAND OPENING SALE 
We've moved to a new location to better serve you 

(ALL ITEMS ARE IN STOCK NOW ! )  

NORTHSTAR DISCOUNTS! 
Quad Drive-Orig . Mfr. NEW 
Obi. Dens Drive-Orig . Mfr.-NEW 
Horizon 32K 2 dbl. dens. d rives (asmb. )  
Horizon 32K 2 quad d rives (asmb.)  
Northstar T-SHIRTS (B lue,  Orange, S,M,L,XL) 
Full service facilities on our premises ­
service contracts available 

DYSAN MINI DISKS FOR NORTHSTAR 

SALE 
$550 
$325 

$2750 
$3250 

$5 

1 07/ 1 0 10 sector dbl. dens. 1 side $30 
1 07/20 10 sector dbl. dens. 2 side (Quad) $33 
ANADEX PRINTERS The ultimate in  rel iabi l ity 
at affordable prices 
DP-8000 80 column dot matrix, 1 1 5 cps. $825 
DP-9500 1 32 column dot matrix, 1 1 5  cps. $1 350 
Northstar Users Group now forming - cal l  for deta i ls! 

Prices good until July 1 5, but subject to change 
due to manufacturer increases to us -
All items are new, with factory warranty. 

DATEK Systems, Inc. 
RETAIL STORE: 4786 Lee Highway, Arlington, Virginia 22207 
MAIL ORDERS: Box 4146, Arlington, Virginia 22204 
PHONE ORDERS AND I N FORMATION: 703/243-3770 
VISA AND MASTERCAR D  ACCEPTED! 

reg. 
$725 

$500 

$3095 
$3595 

$7 

$37 

$40 

$995 

$ 1 650 

Call now for a quotation 
(31 2) 733-0497 

U . S .  R CJ B CJT I  C S ,  I N C . Connect your TRS-80, 
Apple or A N Y  other 

computer to the phone 
lines with the . . .  

The 550 BANTAM 
from Perkin-E lmer 

$799 

All the features of the 
H azeltine 1 400 & 
LSI ADM-3A plus 

• Upper/Lower Case 
• 7 x 1 0  Character M atr ix  
• White or  B lack Characters 
• T ransparent Mode 
• Addressable Cursor  
• Tab Funct ion 
• Backspace Key 
• Shi tt lock Key 
• P rint  Key 
• I ntegrated N u meric Pad 
• Edit ing Funct ions 
• Extremely Compact: 

15" W X 1 9" 0 X 14" H 
• S i lent fan-free operation 

A ll products 
in stock! 

Circle 1 55 on inquiry card. 

1 03 5  W. LAKE ST. 
C H I CA G O , I L L .  60607 

LA34 
D ECwriter IV 

• Tabs 

�1 99 

• 1 32 columns 
• 10 ,  1 2. 1 3.2. 1 6. 5  

characters/inch 
• 2. 3, 4, 5,  8 o r  12 l i nes/i nch 
• O pt ional t ractor feed 
• 1 1 0 or 300 baud 
• RS232C/ASC I I  
• F rict ion feed/up to 1 5" 

wide paper 
• 9x7 d ot matr ix .  impact 

pr int ing 
• U p per/l ower case 

Teletype 
M odel 43 KSR 

$1 049 
• 1 1 0 or  300 baud 
• R S232C/ASC I I  
• P i n  feed/8 '12" H x 1 1 "  W 

paper is perfect for f i l i ng  
and copying. 

PENRIL 300/1 200 
M O D EM 

Originate/ Auto-Answer 

$799 
• 0-300 or 1 200 baud 
• Bei i 2 1 2A & 1 03/1 1 3  

compat ib le 
• 1 year  warranty 
• Stand alone 
• RS232 
• Full d uplex over voice 

grade phone l ines 
• FCC cert i f ied for d i rect 

connect ion to phone l ines 
via RJ 1 1  C voice jack 
(standard extension 
phone j ack)  

0 ' I 

• 132 colu�m�n�s-... -J 
• U p per/lower case. t rue 

descen ders 
• Dot mat r i x .  i m pact pr int ing 

USR-330 
O ri g i n ate/ 

Auto-Answer 
M odem 

FCC cert i fied for d i rect 
connect ion to phone l ines via 
standard extension phone 
jack 

• 0-300 Baud 
• Be l l 1 03/1 1 3  compatible 
• Stand A lone 
• RS232 
• 1 Year Warranty 
• C rystal Control led 
• State of the Art LSI circuitry 
• 5 stage act ive f i l ters 

USR-31 0 O ri g i n ate 
Acoustic Coupler 
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Conservatory, 290 Hunt­
ington Ave, Boston MA, 
(617) 262-1120. 

J U LY 1 980 

July 

TRS-80 Interfacing and Ap­
plication for Scientific In­
strumentation and Motorola 
6801 Single Chip Microcom­
puter Design, Interfacing 
and Applications, Virginia 
Tech Facility, Dulles Air­
port. These are hands-on 
workshops sponsored by 
Virginia Polytechnic In­
stitute and State University. 
For more information, con­
tact Dr Linda Leffel, CEC 
Virginia Tech, Blacksburg 
VA 24061, (703) 961-5241. 

July I 
IEEE Indy Microcomputer 
Show, Sheraton Motor Inn 
East, Indianapolis IN. There 
will be exhibits, demonstra­
tions, and technical seminars 

addressing all the applica­
tions of microcomputer 
systems. Contact Publicity 
Chairman, IEEE Indy 
Microcomputer Show, 

· Naval Avionics Center, 
D/810, 6000 E 21 St, 
Indianapolis IN 46218, (317) 
353-3047. 

July 7-11 
Computers and Related Pro­
ducts, Hyatt Regency Hotel, 
Seoul, SOUTH KOREA. 
This show is limited to ap­
proximately forty firms for 
exhibition. For details, con­
tact Robert Wallace, Rm 
6015A, US Dept of Com­
merce, Industry and Trade 
Commission, Washington 
DC 20230. 

July 14-16 
Diagnostic Software: Plan­
ning and Design, Sheraton­
Lexington Motor Inn, Lex­
ington MA. The seminar is 

· for design, test, and 
diagnostic engineers. Design 

TERMI NALS 
FROM TRANSNET 

PURCHASE FULL OWNERSHIP AND LEASE PLANS 
PURCHASE PER MONTH 

DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS. 

LA36 DECwriter II . . . . . . . . . .  $1 , 695 $1 62 $ 90 $ 61 
LA34 DECwriter IV . . . . . . . . .  1 ,295 1 24 69 47 
LA1 20 DECwriter I l l  KSR . . .  2 ,495 239 1 40 90 
LA1 80 DECprinter I 2,095 200 1 1 7  75 
VT1 00 CRT DECscope . . . . . .  1 ,895 1 82 1 01 68 
VT1 32 CRT DECsco�e . . . . . .  2,295 220 122 83 
DT80/1 DATAMEDIA CRT . . . .  1 ,895 1 82 1 01 68 
Tl745 Portable Terminal . . . .  1 ,595 1 53 85 57 
T1765 Bubble Memory Terminal 2 ,795 268 1 49 1 01 
Tl81 0 RO Printer . . . . . . . . . .  1 , 895 1 82 1 01 68 
Tl820 KSR Printer . . . . . . . . .  2 , 1 95 2 1 0  1 1 7  79 
Tl825 KSR Printer . . . . . . . . .  1 , 695 1 62 90 61 
ADM3A CRT Terminal . . . . . .  875 84 47 32 
QUME letter Qual ity KSR . . .  3 , 1 95 306 170 1 1 5  
QUME letter Qual it� RO . . . .  2,795 268 149 1 01 
HAZELTI NE 1 41 0  CRT . . . . . . .  875 84 47 32 
HAZELTI NE 1 500 CRT . . . . . . .  1 ' 1 95 1 1 5  64 43 
HAZELTINE 1 552 CRT . . . . . . .  1,295 1 24 69 47 
Data Products 2230 Printer . .  7,900 757 421 284 
DATAMATE Mini Floppy . . . . .  1 , 750 1 68 93 63 
FULL OWNERSHIP AFTER 12 OR 24 MONTHS • 10% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES A N D  P E RI PHERAL EQUIPMENT 
ACOUSTIC COUPLERS • MODEMS • T H E R MAL PAP E R  

R I BBONS • INTE R FACE M O D U L E S  • FLOPPY DISK U N ITS 
PROM PT D E LIVERY • EFFICIENT S ERVICE 

[X] TiiANSNEr CoRPORATION 
1945 ROUTE 22, UNION, N.J. 07083 

201-688-7800 
TWX 7 1 0·985·5485 
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examples, lectures, informal 
sessions, and programming 
are part of the course. The 
fee is $450. Contact Pro­
fessor Donald French, In­
stitute for Advanced Profes­
sional Studies, One Gateway 
Center, Newton MA 02158. 

July 14-18 
SIGGRAPH '80, Seattle 
Center, Seattle WA. Panel 
discussions and readings will 
be included in this con­
ference. The topics will in­
clude graphic displays, 
animation/dynamics, car­
tography, input techniques, 
video and color hardware, 
and more. For general infor­
mation, write to SIC­
GRAPH '80, POB 88203, 
Seattle WA 98188. 

July 22-24 
Microcomputer Show, 
Wembley Center, London, 
ENGLAND. New products 
will be exhibited, along with 
presentations of papers. For 
information contact TMAC, 
680 Beach St, Suite 428, San 
Francisco CA 94109. 

AUGUST 1 980 

August 4-6 
Data-Entry Management and 
Supervision Seminar, 
Chicago IL. Data-entry 
managers and supervisors 
will benefit from the tech­
niques provided in this 
seminar. Topics will range 
from data-entry control 
techniques and improving 
data-entry operator produc­
tivity, to personnel com­
munications and motivation. 
Contact MIC 140 Barclay 
Center, Cherry Hill NJ 
08034, (609) 428-1020. 

August J2-14 
Computer Graphics '80, Bir­
mingham, ENGLAND. 
Computer Graphics '80 will 
bring together experienced 
users and specialists to pre­
sent applications experiences 
and research findings. In ad­
dition to the conference, 
there will be an equipment 
exhibition and an animated 
film festival. To register, 
contact Paula Stockham, 
Online, Cleveland Rd, Ux­
bridge UB8 2DD, 
ENGLAND, phone Uxbridge 
(0895) 39262. 

August 14-24 
Electronics/China 80, 
Guangzhou (Canton), 
CHINA. This is the first ex­
hibition of US electronic 
companies in the People's 
Republic of China. The 
United States-China Trade 
Consultants are the sponsors 
of the show. Products 
demonstrated will include 
circuit components, system 
elements, test instrumenta­
tion, product equipment, 
and materials. Details are 
available through Expocon­
sul Inc, Clapp and Poliak 
Inc, Princeton-Windsor Of­
fice Park, POB 277, 
Princeton Junction NJ 08550. 

August 23-24 
Personal Computer Arts 
Festival, Philadelphia Civic 
Center, Philadelphia P A. 
Tutorials, seminars, musical 
performances, and graphic 
extravaganzas will be 
featured in this show. Com­
puter musicians and artists 
have until July 1 to submit 
material for presentation. 
Contact PCAF '80, c/o 
Philadelphia Area Computer 
Society, POB 1954, 
Philadelphia PA 19105 . •  

In order to gain optimum coverage of your organization's com­
puter conferences, seminars, workshops, courses, etc, notice should 
reach our office at least three months in advance of the date of the 
event. Entries should be sent to: Event Queue, BYTE Publications, 
70 Main St, Peterborough NH 03458. Each month we publish the 
current contents of the queue for the month of the cover date and the 
two following calendar months. Thus a given event may appear as 
many as three times in this section if it is sent to us far enough in 
advance. 

· 



Q�st.-Se\\\ng Author JERRY POURNELL "Writ\ng Wtth A Microco puter" 
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Also ... 
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onCOmputing'I14 Subscription Dept P.O. Box 307, Martinsville, N] 08836 
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0 Bill Visa 0 Bill Master Charge 0 Bill me (North America only) 
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Southeastern Michigan 
Computer Organ ization 

(SEMCO) 
The objective of SEMCO 

is to share ideas on pro­
gramming, troubleshoot 
problems, and review new 
products. Meetings are held 
on the second Sunday of the 
month at the Ford 
Automotive Safety Center 
Auditorium at 7 PM in 
Detroit, Michigan. SEMCO's 
newsletter, Data Bus, is a 
monthly publication. 
Membership is $10 per year. 
Contact SEMCO, POB 
02426, Detroit MI 48202. 

Rochester Area 
Microcompute r Society 

(RAMS) 
RAMS, which has been in 

existence for nearly four 
years, meets on the second 
Thursday of each month in 

1 0 %  
DISCOU NT 

Off 
List 

64 K 1 Drive 

$3499. 00 

N o  Ta xes on Ou t Of 
State S h i p m e n t s  

I m mediate S h i p m e n t  

F rom Stock . 

room 1250 of the Science 
Building on the Rochester 
Institute of Technology cam­
pus. A RAMS' monthly 
meeting features a speaker 
plus reviews of products and 
news of interest. Their 
newsletter, Memory Pages, 
is published monthly. 
Membership in RAMS runs 
from October to September, 
and the dues are $7.50. For 
details, write RAMS, POB 
90808, Rochester NY 14609. 

Homebrew Computer 
Club 

This pioneering personal­
computer club is based in 
Mountain View, California. 
They meet monthly on the 
second Thursday at the 
Sherman Fairchild Medical 
Center Auditorium in Stan­
ford, California. Their 
newsletter contains reviews 
of products, programs in 

different languages for all 
types of systems, bulletin 
board news, and more. To 
obtain information, contact 
Homebrew Computer Club, 
POB 626, Mountain View 
CA 94042. 

Long Is land Computer 
Assoc iation 

The Long Island Com­
puter Association is open to 
all computer users with in­
terests in programming, ap­
plications, or related sub­
jects. Dues are $10 per year; 
members receive a news­
letter called The Stack. 
There are groups for 8080 
users, TRS-80 users, and 
6502 users. The meetings 
feature guest speakers and 
reports on individual 
members' projects. The 
Stack includes reports of the 
meetings, want ads, com­
puter store listings, pro-

A U T HO R I Z E D  

grams, and more. Contact 
the club at 3788 Windsor 
Dr, Bethpage NY 11714. 

Delaware Val ley 
Computer Society 

The Delaware Valley 
Computer Society (DVCS) is 
dedicated to the develop­
ment and improvement of 
its members' programming 
and hardware skills on the 
TRS-80. Meetings are held 
at 8 PM on the third Thurs­
day of each month at the 
Bristol Township Municipal 
Building, near Levittown, 
Pennsylvania .  Recent 
meetings have included 
discussions of fast graphics 
programming in Level II 
BASIC, interfacing with the 
real world, assembly­
language programming, and 
beginner's BASIC program­
ming. DVCS publishes a 
newsletter six times a year. 

ltad10 lhaell D E A L E R  A3

.

0 1  

COM P U T E R  S P E C I A L I S TS 

Popu l a r  1 6 K  Level I I  System . . . . . . . . . . .  S 722 . 00 

26- 1 1 45 R S-232 Boa rd . . . . . . 84.00 

26- 1 1 40 " 0" K I n terface . .  254.00 

26- 1 1 60 M i n i  D i s k . . . . . . . . . . . . . . . . . . . . . . .  424.00 

26- 1 1 7 1  Te l ephone Modem . . . . . . . . . 

F a s t  1 00 C P S Cent ron i cs 730 Pr i nte r . 
H i g h l y  R e l i a b l e  Lobo 5 1;4 "  D r i vb . . . . . . .  . 
Versa t i l e  Lobo I n terface, 8" D r i ves 

1 69 . 00 
750 . 00 
375 . 00 

a n d  I M I  H a rd D r i ves . . . . . . . . . . . Ca l l  F or Prices 

M I C R O  M A N AG E M E N T S Y ST E MS ,  I N C .  

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 AV E .  S . W . 
CA I R O, G E O R G I A 3 1 728 

9 1 2-377-7 1 20 

1 5 %  
DISCO U NT 

Off 
L ist 

4 K  Level  I I  

$527 . 00 

Circle 1 57 on i nquiry card. 

F u l l  F a ctory Warra nty 
on A l l  I te m s  S o l d .  

V I  SA, Master C h a rg e  
a nd C O D ' s ,  A d d  3 %  



Circle 158 on inquiry card. Circle 159 on inquiry card. 

6009, ��100 iJIIsrM 
S I N G LE B O A R D  C O M P U T E R  

• M E ETS I . E . E . E. S-100 STA N DA R D 
�o., • 10 addressi n g  modes . 

ro'O • 24 indexed s u b  modes 
�v • ·q_uto i ncrem e n t f d ecrement 

•· con stant i n d e x i n g  from PC 
• 4 K f8 K / 1 6 K  R O M  • 2 K  R A M  The world's most popular microcomputer, with 1 6 K  of 

memory and Level 1 1  basic for only $675, 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). 

ROM I RAM relocatab l e  o n  4K bou ndary 

• A C IA;  P IA ;  8080 S I M U LATE D  1 / 0  

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. 

• 20 PAR A L L E L  1 / 0  L I N E S  • 256 1/0 P O RTS 
ACIA p rovid e s  RS-232 l i nes for asyc h ronous com­
m u n icat ions with l im ited modem control  at 8 sel ect­
able baud rates; 1 1 0  locatable at any 4K boundary 

• C O M PR E H E N S I V E  M A N U A L  WITH 
S O FTWA R E  L I ST I N G S  

• P. C .  B OA R D :  S O LD E R M AS K E D  WITH 
PARTS L E G E N D 

C&S P.C:  Board & M an ual $69 .95* + s h i p p i n g  

ELECTRONICS MART • a d s M O N :  A D S  M O N IT O R  S U P P O RTS 
B R EA K P O I N TS 

Ltd. U s e r  d efinable inte rru pt s e rvice & more.  

Available in PROM,  write for prices. 
Illinois residents add sales tax. 'add $1.00 for shipping & handling 

Ackerman Digital Systems, Inc. 
110 N. York R d . ,  Suite 208, E l m h u rst, I l l .  60 1 26 (312) 530-8992 

32 E. MainStreete Milan Michigan 48160e(31 3)439-1400 

� Produced and widely used in  England and U .S.A. 

COM P L ETE BUSI 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 N U M BER· 

01 = Er1JTER NAMES/ADDRESS, ETC 1 3 =  PRINT CUSTOMER STATEMENTS 
02 = ENTER/PRINT INVOICES 14 = PRINT SUPPLIER STATEMENTS 
03 = ENTER PURCHASES 1 5 =  PRINT AGENT STATEMENTS 
04 = ENTER AJC RECEIVABLES 16 = PRINT TAX STATEMENTS 
05 = ENTER AJC PAY ABLES 17 = PRINT WEEK/MONTH SALES 
06 = ENTER/UPDATE INVENTORY 18 = PRINT WEEK/MONTH PURCHASES 
07 = ENTER/UPDATE ORDERS 19 = PRINT YEAR AUDIT 
08 = ENTER/UPDATE BANKS 20 = PRINT PROFIT/LOSS ACCOUNT 
09 = EXAMINE/MONITOR SALES LEDGER 21 = UPDATE END MONTH FILES MAINTENANCE 
10 = EXAMI N E/MON ITOR PURCHASE LEDGER 22 = PRINT CASH FLOW FORECAST 
11 = EXAM I N E/MONITOR (INCOM PLETE RECORDS) 23 = ENTER/UPDATE PAYROLL (NOT YET AVAILABLE) 
12  = EXAM I N E  PRODUCT SALES 24 = RETURN TO BASIC 

WHICH ONE? (ENTER 1 ·24) 
01 SUB. MENU EXAMPLE: 01 = EXAMI N E: 02 = I NSERT: 03 = AMEND: 04 = DELETE 

05 = PRINT (1 ,2,3): 06 = NUMERIC COMBI NATIONS: 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 t h i s  beaut i fu l  package i n  U .K. 

WE EXPORT TO ALL COUNTRIES: 
BARCLAYCARD ACCEPTED 

CBM APPROVED 

CP/M Ver. 9.00 Is one 1 6  K core program 
using random access releasing both d rives for 

data storage, and 250 word vocabulary is 
translatable In any foreign language. 

PRICES: Programs 1 ·23 EXC (19,20,22,23) £475 

Circle 160 on inquiry card. 

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 d rives for 

data storage,. and 250 word vocabulary is 
translatable in  any foreign language. 

£575 Stock Integrated Option + £100 Bank I ntegrated Option + £100 
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All programs on cassette. Only BK of memory required. 

MARTIAN INVADERS'" by James Albanese. How long can you hold out against a 
persistent invasion force from Ma rs? Zap all the members of the landing party and 
another group comes after you The longer you hold out. the higher your score. The 
Sorcerer's progra mmable graphics make this game look great. plus we've added special 
keyboard routines to really z ip it up. Written i n  machine language. $14 .95 
NIKE I I'" by Charles Finch and Bob Brolfel .  You may never get your computer back 
from your kids once they start playing Nike I I .  The object is to destroy enemy bombers 
by firing Nike missiles at them. i f  you miss the bombers. they bomb your factories and 
return for a second pass. Nine levels of play make this game a chal lenge for everyone 
Written in  machine language. $ 1 1 .95 
TANK TRAP by Don Ursem. An action game that combines ski l l .  strategy, and luck. A 
rampagi ng tank tries to run you down. You are a combat engineer. bui lding concrete 
barriers in a n  elfort to contain the tank. Four levels of play make this an imated game fun 
for everyone. Written i n  BASIC with machine language subroutines. $ 1 1 .95 
DPX'" ( Development Pac Extension) by Don Ursem. Serious ZBD program developers 
will find this uti l ity program to be invaluable. Move the line pointer upward. Locate a 
word or symbol. Change a character string wherever it occ urs. Simple commands allow 
you to jump di rectly from EDIT to MONITOR or DDT modes and automatically set up the 
1/0 you want for listings. Built-in serial printer driver. Stop a nd restart listings. Abort 
assembly with the ESC key. Save backup files on tape at  1200 baud. Load and merge 
files from tape by file name. Versions for 8K. 16K, 32K. and 48K Sorcerer. Requires 
Exidy Development Pac. $29.95 
QS SMART TERM I NAL by Bob Pierce. Convert your Sorcerer to a smart terminal .  Used 
with a modem . this program provides the capabil ity for you to communicate efficiently 
and save connect t ime with larger computers and other microcom puters. 

The program formats incoming data from time-sharing systems such as  The Source 
for the Sorcerer Video. Incoming data can be stored (downloaded) into a file in RAM. 
Files. including programs. may be saved to or loaded from cassette. listed on the video. 
printed. transmitted out through your modem. or edited with an onboard text editor. 
The text editor includes commands to delete and insert l ines and to f ind or change 
cha racter str ings. Many other features are included. and al l  features are thoroughly 
documented. $49.95 
PLOT by Vic Tolomei . High res and low res modes. $14.95 
SHAPE MAKER'" by Don U rsem. An on-screen character maker. $14.95 
DEBUG by Bob Pierce. Debug machine language programs. $14.95 
Z80 D ISASSEMBLER by Vic Tolome1. Decode machine language programs $ 14.95 
FASTGAMMON'" by Bob Christiansen. A fast backgammon opponent. $ 19.95 
MAGIC MAZE'" by Vic Tolomei . A cha l lenging maze game. $ 11 .95 

SOFTWARE INTERNALS MANUAL FOR THE SORCERER by Vic Tolomei. A must for 
anyone writ ing software for the SORCERER. Seven chapters. I ndexed . Includes 
diagrams and software rout ines.  64 pages. $14.95 

� '!��!:'!:.sui����1�E � Te lephone 24 hours, seven days a week: (213) 344-6599 

WHERE TO GET IT: Ask your nearest Sorcerer dealer to see Qualify Software's Sorcerer 
programs. Or. i f  you prefer. you may order directly from us. MasterCharge and Visa 
cardholders may telephone their orders and we will deduct $1 from orders over $ 1 9  to 
compensate for phone charges. Or mail your order to the address above. California 
residents add 6'" sales tax. Shipping Charges: Within North America orders must 
include $ 1 .50 for first class shipping and handling. Outside North America the charge 
for airmail shipping and handl ing is $5.00 - payable in U S. currency. 

. (1ThP nilmP ··soRCERER" h,u heen trildrmMkf'£1 by Ewlv. lnr 
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Membership dues are $12 
per year. For information, 
contact DVCS, POB 651, 
Levittown PA 19058. 

Apple 's Contact 6 
Newsletter 

This newsletter is pub­
lished by Apple Computer 
Inc, 10260 Bandley Dr, 
Cupertino CA 95014. It con­
tains articles on programs, 
hardware, and other related 
items produced by the com­
pany. There is an editorial 
section and letters from 
Apple II owners and users. 
The newsletter also has pro­
duct reviews of equipment 
for the Apple that is 
manufactured by other com­
panies. Every issue includes 
valuable program listings for 
the Apple. 

New York Amateur 
Computer Club 

The New York Amateur 
Computer Club is an 
organization to promote the 
exchange of information 
about computers for per­
sonal use and to encourage 
fellowship among those in­
terested in computing. 
General meetings are held 
once a month, normally on 
the second Thursday. 
Several specialized user 
groups also meet on a 
monthly basis. Club dues 
are $10 per year which 
includes a newsletter. For 
information, write to the 
club at POB 106, Church St 
Sta, New York NY 10007. 

Newsletter for Texas 
I nstruments'  

Programmable 
Calcu lator Users 

The Texas Instruments 
Personal Programmable 
Calculator Club and its 
newsletter, TI PPC Notes, 
will continue coverage of all 
TI programmable calculators 
formerly covered by 
52-Notes. The new format 
will be mainly concerned 
with practical programming 
aids and routines. Active 
member participation is 
encouraged. Write TI PPC 

Club, Maurice E T Swinnen, 
9213 Lanham Severn Rd, 
Lanham MD 20801. 

Software Management 
Newsletter 

Salt 'n' Pepper is a 
quarterly newsletter dealing 
with software management 
issues. An article in a recent 
issue entitled "Cost Effec­
tiveness: A Challenge for 
OEMs" suggests that a 
higher degree of special­
ization and creativity will 
characterize successful 
original equipment manufac­
turers (OEMs) in the 1980s. 
Another article gives reasons 
for software products firms 
to consider offering a pro­
cessing service. Other topics 
have included industry 
trends in software 
maintenance and software 
pricing. Subscriptions are 
$35 per year from Culpepper 
and Associates Inc, 4922 
Heatherdale Ln, Atlanta GA 
30360 . •  

• 

�YTE's eits 

An Othe l lo  Tou rnament 
for Humans and 

Computers 
An Othello tournament is 

going to be held at North­
western University on June 
19. A one-day competition 
of three rounds is planned. 
There will be eight players: 
two or three humans and 
five or six computer pro­
grams. David Levy's pro- . 
gram will run on a Com­
modore PET. Professor 
Peter W Frey of North­
western University is spon­
soring the event. He will be 
running his second­
generation Othello program 
on either an Apple or a 
TRS-80 personal computer. 
Fidelity Electronics has been 
invited to enter their new 
Reversi Challenger. The 
Carnegie-Mellon program, 
as described in Scientific 
American, will be entered 
by Hans Berliner. Jonathan 
Cerf, the US national 



Othello champion, may also 
compete in the event. BYTE 
magazine is going to co­
sponsor the event. Contact 
Professor Peter W Frey, 
Cresap Neuroscience 
Laboratory, 2021 Sheridan 
Rd, Evanston IL 60201, 
(312) 492-7405. 

Cal l for Papers on 
Computer Simu lation 
Papers are being solicited 

for the 1981 Summer Com­
puter Simulation Conference 
to be held July 21 to 23, 
1981, in Washington DC. 
The conference theme is 
"Simulation: Foundations 
and the Future. "  A 
500-word summary or com­
plete drafts of original 
papers must be submitted by 
November 15, 1980 to L G 
Culhane, The Mitre Corp, 
1820 Dolley Madison Blvd, 
McLean VA 22102, (703) 
827-6447. 

The major areas of in­
terest include simulation 
methodology, chemical 
sciences, biomedical 
systems, energy, system 
engineering, and special 
topics. Some other areas of 
special interest are govern­
ment applications; simula­
tion applications in sports, 
television, games, and 
movies; and microcomputer 
applications. 

Cal l  for Papers, 
I ndustrial Control 

Papers are being solicited 
for the 1981 International 
Conference on the Applica­
tion of Microcomputers to 
Industrial Control in the 
area of general systems to be 
held in Calcutta, INDIA. 
Hardware, software, and 
operational experience 
should be covered. A 300- to 
600-word abstract is re­
quired by August 22, 1980. 
The full paper should not 
exceed twelve 81/2- by 
11-inch double-spaced pages. 
Three copies of the abstracts 
and papers are required. The 
deadline for the paper is 
September 26, 1980. Address 
material to Dr Sushi! 
Dasgupta, Professor and 
Head of the Electrical 

Engineering Dept, Jadavpur 
University, 40B, Southern 
Ave, Calcutta-700029, 
INDIA. 

The 1981 International 
Conference on Microcom­
puter Applications to In­
dustrial Control will be held 
February 14 to 16 at Jadav­
pur University in Calcutta. 

The Fi rst Annual National 
Confe rence on Artif icial 

I nte l l igence 
Recently we received a 

letter from Louis G Robin­
son, the conference co­
ordinator of the American 
Association for Artificial 
Intelligence (AAAI) .  He 
wanted BYTE readers to 
know that the First Annual 
National Conference on 
Artificial Intelligence will be 
held at Stanford University 
August 19, 20, and 21st, 
1980. 

The AAAI is headed up 
by professor Allen Newell of 
Carnegie-Mellon University 
and professor Edward A 
Feigenbaum of Stanford 
University. The AAAI is in­
tended to serve as a vehicle 
for communication among 
researchers in the US 
artificial intelligence com­
munity. This communication 
will be accomplished 
through two means. One 
means will be a magazine­
format publication produced 
by the organization and the 
other will be an annual US 
artificial intelligence con­
ference. 

The first of these con­
ferences is the 1980 Con­
ference this August. The ac­
tivities during the conference 
will include a one-day 
tutorial examining the cur­
rent state of the art of US 
artificial intelligence to be 
held on August 18th at 
Stanford University. We are 
sure that many of our 
readers will be interested in 
attending this tutorial, to 
say nothing of the formal 
conference sessions on 
August 19, 20, and 21. We 
know that the AAAI will be 
an important, vital organiza­
tion within the computer­
science community during 
the years to come. • 
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Interpersonalized Media: 
What's News? 

We are in the midst of a major 
change in the ways that we com­
municate. This change will affect 
many areas of our lives-the ways we 
are informed, educated, and enter­
tained; the ways we interact with 
friends, organizations, and the world. 
New communication media are aris­
ing from the grass roots as personal 
computers become widespread and 
are interconnected. These media 
allow new possibilities for interac­
tive, personalized communication, so 
I will call them interpersonalized 
media . 

Already there are small-scale ef­
forts to interconnect personal com­
puters via telephone lines . There are 
several national personal-computer 
networks and many local computer 
"bulletin board" systems, five in the 
San Diego area alone .  These 
developments will lead to such 
radically modified institutions as per­
sonalized news, classroomless educa­
tion, and interactive soap operas. In 
this article, I will focus on the in­
fluence of these new media on the in­
terchange of information that con­
stitutes news. 

About the Author 
Jim Levin is a cognitive scientist interested in 

the implications of computer-mediated com­
munications for the people involved. He 
teaches in The Communications Program and 
pursues research in the Laboratory of Com­
parative Human Cognition at the University of 
California, San Diego. 
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James A Levin 
The Communications Program 

University of California, San Diego 
La Jolla CA 92093 

Personalized News 
Imagine your own personal news 

staff, preparing a report every day on 
only those topics that you have ex­
pressed interest in: political news con­
cerning Ghana, reports of advances 
in alternate energy sources, sports 
news about certain teams, want ads 
for Volkswagen Rabbits for sale 
within fifty miles for less than $3000, 
etc. By the time you specified a fairly 
detailed news profile, you would 
probably be receiving a unique, per­
sonalized news report. 

If the current decrease in 
the cost of computation 
and data storage con­
tinues, a system for 
distributing personalized 
news will soon be 
economically feasible. 

Is this concept of personalized news 
a notion for some distant time in the 
future? No. The requirements for 
such a system are quite minimal and 
well within current capability. A pro­
totype for parts of such a system ex­
ists at the Artificial Intelligence 
Laboratory at Stanford University, 
where the daily Associated Press wire 
contents are stored by a computer, 
and users are notified of stories that 
match their specified news profile. 

The details of storing, indexing, and 
retrieving large amounts of text have 
been worked out well. (However, the 
retr ieva l t e c h n i q u e s  are  not  
foolproof . One user at Stanford, in­
terested in dolphin research, asked to 
see all stories containing the word 
"dolphin." He was then puzzled that 
he was being notified of all the Mon­
day morning football-score sum­
maries, until he noticed the stories 
had the scores for the Miami 
Dolphins ! )  

The barrier t o  such systems has 
been economic-the costs of storage, 
computation, and communication 
have been too high to challenge the 
existing mass-distributed media of 
television, radio, and newspaper 
news. However, the cost of all three 
factors is rapidly dropping, and if the 
current decreases continue, a system 
for distributing personalized news 
will soon be economically feasible. 
(See the economic analysis by Panko 
in reference 11 for first-class business 
mail, for instance. )  This development 
is especially likely when the interac­
tive information system is integrated 
into a broader system for entertain­
ment, education, and commercial in­
teractions . 

Electronic Mail 
Electronic mail is an almost ac­

cidental development of interactive 
computer networks, but it may 
become the most significant use of 
computers in our everyday lives . It  
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8088 S 1 00 C P U  

Want to upgrade your 8 bit system t o  a 1 6 bit 
system ?  Don 't want to di scard your 8 bit boards? 
The LDP88 offers 1 0 to 20 times the processing 
power of you r present CPU while reta in ing com­
patibi l ity with your 8 bit me mory and peripherals .  
The LDP88 is  a s ingle  b oard computer with com­
plete IE E E  S1 00 bus compatibi l ity . The board has 
the fol lowing features : 

e Up to 8K bytes of ROM/EPROM 
• 1 K bytes static RAM 
• 8 vectored i nterrupts 
• Serial 1/0 port 
• 1 6 bit i nstructi on set 
• 8086 software compatibi l ity 
• Add ress up to 1 Megabyte of memory 

PRICE:  $ 3 9 9 . 9 9  (assemb led and tested)  

Serial m on itor for C RT or TTY : $ 7 9 . 9 9  
(M ass . residents add 5 %  sales tax) 

See your March and Apri l  BYTE for Steve Ciar­
cia's articles about the 8 0 8 8 .  

T o  order send check or  money order to : 

Lomas Data Products 
1 1  C ross Street 

Westborou g h ,  MA 0 1 5 8 1  
Telephon e :  (6 1 7 ) 366-43 3 5  
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LIST OU R 

PRICE PRICE 

$ 3995 $ 3292 

975 796 

4 1 95 3499 

3200 2550 

Thinker Toys 

1 6K Memory M aster 399 345 

Zenith WH 1 9  995 895 

Word-Star 445 375 

Microsource Timekeeper 595 499 

lnvmaster- lnventory w I A / R  1 595 995 

Send ad for free catalog .  

SARA TECH 
P.O.  Box 692 • Venice, FL 33595 

BUI LD YO U R  C O M PU TER BREAD BOAR D S  
& I N TERFACES FASTE R AND EASI E R  

\NITH NE\N VECTO R PLU B B DRDS 
EASY TO USE I  COST E F F ECTI V E I  C LEAN HO L ESI  

Circle 165 on inquiry card. 

J/ee!JYl &fee7WnieCompanlj INCORPORATED 

461 0 Series - For STD­
BUS-WW, solderable and 
unpatterned 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 Expandamem 

4350 - For Tl 980 Com­
puter 

1 2460 G ladstone Ave., Sylmar, CA 91 342 (21 3) 365-9661 TWX (91 0) 496-1 539 
Avai lable through Distrib utors o r  Factory Direct I f  not available locally,  74801 
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Ten humans, including the beautiful Deli lah, are being held hostage by the 
High Tollah. Who are the H igh Tollah? They're fiends who are secreted in a 
moon base, in the star system of Rigel, on the fringe of human-occupied space. 
Their leader, Sha Tollah, was deposed. And rather than face the Tol lah's 
revenge for his excesses while i n  power, he took refuge in the Stellar Union. In 
a fit of vengeful fury, the Tollah grabbed the humans off the planet of U ltima 
Thule and are holding out for an exchange-return the Sha Tollah or the 
humans will  die, including Delilah. 
You'll rescue the hostages and have Delilah for your very own i n  this exciting 
REALTIME computer game from Automated Simulations. You'll destroy armed 
al iens and hostile creatures in an unexplored environment-60 chambers in the 
convoluted layers of the Tollah moon base. Find the rooms in which each 
hostage is held. Find Delilah. 
But H URRY! Your vital powerpack is being depleted and you still have to beam 
each hostage up to your gunboat in orbit. 

If you have a PET, TRS-80 or an APPLE, you can play "RESCUE AT RIGEL". 
You'll destroy the Tol lah, and Delilah will be yours. 
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Ask your dealer or rush $19.95 (for cassette) or $24.95 (lor 
TRS-80 or APPLE disk) to us. Please add $ 1 .00 shir>r>ing 
and handling. California residents add 6% sales tax. Be sure 
to tell us  if you have a PET 32K, TRS·80 16K or APPLE 48K 
(APPLESOFT). Or, call our FANTASY LINE toll free, 

800·824·7888, Or>erator 861 to order and to tell us what 
other fantasies you would like to touch. (California, 

800·852·7777, Or>erator 861). 

Automated Simulations, Dept. CT3 

P. O. Box 4232, Mountain View, 
CA 94040. IJ�I 
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began as interactive users of large 
computers needed ways to com­
municate with other users. Initially, 
mechanisms were developed to allow 
one person to type text that im­
mediately appeared on the terminal 
of another user. However, these com­
munication mechanisms could be 
used only if the other person was us­
ing the computer system at the same 
time. 

Computer-mail systems were the 
next development, through which 
one user could type an entire 
message, to be seen by the other user 
whenever he or she next used the 
system. Since then, computer-mail 
systems have grown in power (and 
thus in convenience of usage) until 
they are now used even by people 
unable or unwilling to use computers 
for programming. 

In the few organizations where 
they have been available for general 
use, electronic-mail systems have 
become a major communication 
medium. They are assuming much of 
the load previously carried by written 
memos and telephone calls, and even 
some of the interaction previously 
carried out face to face. For example, 
I have been using an electronic-mail 
system at the University of Califor­
nia, San Diego (UCSD) called MSG 
(which will be described in more 
detail later) . Over the course of the 
five days before I wrote this, I re­
ceived fourteen messages on this 
system. Two of these were directed 
specifically to me; two had been writ­
ten to another person with a copy 
sent to me. Two more were directed 
to me as a member of a defined group 
of nine people, all concerned with a 
particular problem. This ability to 
send messages to a defined group of 
people easily allows these mail 
systems to be used for teleconferenc­
ing (described later) . 

The remaining eight messages were 
addressed to a group called "all ,"  a 
group consisting of all thirty-seven 
users of this computer system. We 
can say that such messages are posted 
on an electronic bulletin ·board. But 
such use also leads to a potential 
problem, especially for systems in­
v o l v i ng a large  number  o f  
people-the widespread distribution 
of electronic junk maiL 
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EVERY TRS-80* 
MODEL II NEEDS 

DataBank 
Data Management & Reporting System 
Configure it . . .  to what YOU want to do! 

Inventory I Accounting Data 
Mailing/Membership lists 
School/Student Records 
Patient/Client Files 

DataBank includes: 
1 .  Configuration Utilities 
2. File Management Program 
3 .  Report Generator 
4. User Subroutines 
5 .  Complete Documentation 

Call or write: 

CP/ M® 

OSBORNE ANO ASSOC. 
business software in CBASIC·2 

1 General Ledger . .  
1 Acct. Rec./Acct. Pay. 
1 Payroll w/Cost Acct . .  

t 5 S59/S19 
each 

Buy 2 get ! free . . . .  S11B/S57 
All 3 plus CBASIC·2 . . . . . . . . .  S199/S71 

CBASIC-2• . SB9/S14 

DIGITAL RESEARCH 
CP/M® 2.2 for TRS-80" Model l !  S149/S24 
CP/M0 2.2 for Northstar . . . . . $149/$24 

WORDSTAR by Micro Pro. . . . . . . .  $399/$24 

WHITESMITHS 
""C" Complier . .  
"Pascal (includes " C " [ .  

' SELECTOR t t t-C2. 

. S600/S29 
. S750/S44 

. S269/S1 9 

TRS-80® M O D EL I I  
CP/M® 2 .2  

Latest Version . . . . . . . . . . S149 

ELECTRIC PENCIL I I  
Standard Printer . $249 
Diablo. Qume. NEC . . . . . . . . . . . .  S279 

APPLE ( I® 

VISICALC® by Personal Systems. S122 

VISA • MASTERCHARGE 
ORDERS ONLY - CALL TOLL FREE 

1 -800-854-2003 ext. 823 A 
Calif. 1 -800-522-1 500 ext. 823 A 

For information write or call : 

THE DISCOUNT SOFTWARE GROUP 
1 610  Argyle Ave . ,  B ldg .  1 02 

Los Angeles, CA 90028 
( 2 13) 461 -31 27 

CP/ M users: spec1fy d1sk systems and formats. 
Most formats available. 

DATA ACCESS CORPORATION PEACHTREE business software 
in Microsoft BASIC source code. 

t General Ledger . .  
Add $2.50 postage and handling per each 11em . 
California residents add 6% sales tax. 

• 4221 Ponce De Leon Blvd. 

Coral Gables, FL 331 46 

(305) 446-0669 

*TRS-80 is a registered trademark of Radio Shack 

t Acct. Rec . 
t Acct. Pay . . . . . . . . .  . . 

I Payroll . 
t Inventory . 

All 5 plus WORDSTAR . 

t $399/$65 � each 

.$1 995/$349 

Allow 2 weeks on checks . C.O . O ok 

Prices sutlject to change without not1ce. 
All items subject to availability 

• - Specral Bonus wilt\ order 1 - Requires CBASIC-2 T - ReQunes microsott BASIC ® - M1gs. Traaemark 

P.S. - We want to be your software source. Give us the opportunity to beat any nationally advertised price t 

64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH O N  BOARD TRANSPARENT 
REFRESH GUARANTEED TD OPERATE IN 
NORTHSTAR. CROMEMCO. VECTOR GRAPHICS.  
SOL.  A N D  OTHER 8080 OR Z-80 BASED S100 
SYSTEMS • 4 MHZ Z·80WITH NO WAITSTATES. 
* SELECTABLE AND DESELECTABLE I N  4K 

INCREMENTS ON 4K  ADDRESS BOUNDARIES.  
* LOW POWER-8 WATTS MAXIMUM.  
* 200NSEC 4 1 1 6  RAMS. 
* FULL DOCUMENTATION. 
* ASSEMBLED AND TESTED BOARDS ARE 

G U A R A N T E E D  F O R  O N E  Y E A R  A N D  
PURCHASE PRICE IS  FULLY REFUN DABLE I F  
BOARD I S  RETURNED UN DAMAGED WITH I N  
14  DAYS. 

ASSEMBLED I 
TESTED 

. . . . . . . . " . . . . . . .  $595.00 

. . . . $529.00 

. . . . . . . . . . . . . .  $459.00 

" " " " " .  " "  $389.00 

" . $319.00 

VISTA V-200 MINI-FLOPPY SYSTEM 

* S100 DOUBLE DENSITY CONTROLLER 
* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY 
* MODIFIEO CPM OPERATING SYSTEM 

WITH EXTENDED BASIC $695.00 
* EXTRA DRIVE, CASE & POWER SUPPLY $395.00 

1 6 K  X 1 DYNAMIC RAM 
THE M K4 1 1 6-3 IS A 16,384 BIT HIGH SPEED 
NMOS. DYNAMIC RAM. THEY ARE EQUIVALENT . 
TO THE MOSTEK. TEXAS INSTRUMENTS. D R  
MOTOROLA 4 1 1 6·3. 
* 200 NSEC ACCESS TIME. 375 NSEC CYCLE 

TIME. 
* 16 P I N  TTL COMPATIBLE . 
* BURNED IN ANO FULLY TESTED . 
* PARTS REPLACEMENT GUARANTEED FOR 

ONE YEAR. 
$8.50 EACH I N  QUANTITIES OF 8 

,.... ... 

32K BYTE MEMORY 
RELIABLE/COST EFFECTIVE EXPANDABLE RAM FOR 

65D2 AND 6800 SYSTEM-AIM 65-"KIM"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 DOCUM ENTATION. 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 .. .. 
& WITH 16K RAM ......... .. 

TESTED WITHOUT RAM CHIPS 
HARD TO GET PARTS (NO RAM CHIPS) 
WITH BOARD AND MANUAL 
BARE BOARD & MANUAL 

BYTE june 1980 217 



Circle 1 68 on inquiry card. 

&ET IT 
DFF .THE 

FLOOR 

N o w  t h a t  y o u  h av
·
e a s h i n y n e w  

c o m p uter term i n a l ,  w h at a re y o u  
goi ng to p u t  it  o n ?  Computer Furni­
ture and Accessories makes a variety 
of furniture for a wide range of com­
puter appl ications.  In combi nations 
of six widths, three depths, and three 
heights.  With  " L" shaped returns,  
M icro shelves, data shelves, RETMA 
mount ing,  and pri nter stands. With 
optional d rawers, doors, CRT tu rn­
tables, and casters. S izes, s hapes 
and colors desig ned to fit your office 
or computer room environment. Rea­
s o n a b l y  p r i ced a n d  s h i p ped from 
stock. 

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

Computer Furniture and 
Accessories, Inc. 

1 441 West 1 32nd Street 
Gardena, CA 90249 

(21 3) 327·77 1 0  
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One unexpected property 
of text teleconferences is 
the tendency for multiple 
streams of conversation 
to form and flow in 
parallel . 

Electronic Bulletin Boards 
The use of electronic bulletin 

boards has already spread through 
the personal-computing community. 
A student of mine, Mary Loughran, 
discovered five electronic bulletin­
board systems in operation in the San 
Diego area as of June 1979; two local 
"nodes" of nationwide bulletin-board 
systems,_.and three systems set up by 
individuals. 

Electronic Junk Mail 
The problem of electronic junk 

mail is a major issue for these 
bulletin-board . systems, one that 
becomes critical for a widespread 
electronic-mail system. People get 
upset if they get a lot of junk mail. 
Fortunately, personal computers give 
us a direct Way to deal with this prob­
lem-we can design and use elec­
tronic junk-mail "filters, " programs 
that preprocess our electronic mail 
and systematically discard recognized 
junk mail. For example, if every 
message I have ever received from Bill 
Smith has not been worth reading, I 
can program my mail filter to 
automatically discard any messages 
from him. 

As such junk-mail filters become 
widely used, general announcements 
(advertisements) will become more 
sophisticated, so that announcements 
are targeted only to people that are 
genuinely interested in them (or else 
are disguised as interesting messages) .  
We can predict several rounds of ac­
tion and counteraction like this 
w i t h i n  a n  e le c t r o ni c -m a i l  
system-beyond that, the system is 
likely to evolve into novel, currently 
unpredictable forms. 

Teleconferences 
Another mode of electronic in­

teraction is the teleconference, which 
draws an analogy to more conven­
tional, face-to-face meetings . Early 
computer teleconferencing systems 
had a chairman who assigned the 

floor to a speaker (who was then 
allowed to type in text that everyone 
else in the teleconference saw, until 
either he or she relinquished the floor 
or the chairman reclaimed it) . 

However, it was soon discovered 
that this new medium does not re­
quire a "floor" since many people can 
enter text simultaneously. More im­
portant, the participants do not 
even have to be simultaneously in­
volved-the "tele-" aspect was then 
extended to mean "remote in time" as 
well as "remote in space. "  In this way, 
the non-real-time teleconference was 
born. 

You may ask, "Why bother with 
computer-text conferences if you can 
just arrange a meeting or even a con­
ference phone call?" First of all, 
anyone who has tried to arrange a 
meeting time for even a small number 
of busy people knows how difficult it 
is to find a common free time. This 
problem is aggravated by differing 
time zones; in arranging a conference 
telephone call that includes people 
from both the east coast and the west 
coast of the United States, you have 
only four hours during which both 
sets of people are normally available 
during the working day. Between 
London and Los Angeles there is only 
a one-hour window, and for much of 
the world there is no overlap at all. 

Even when there is a considerable 
overlap, even a normal two-person 
phone call is not easy to conduct. You 
call the other person; she is in a 
meeting, so you leave a message; she 
returns the call an hour later only to 
find that you are in a meeting, and so 
on. I have gone as many as five 
rounds like this to establish com­
munication, even when I have known 
I was not getting a "tele-runaround." 
In addition, the interruption of 
another phone call is amazingly 
disruptive-have you ever been able 
to finish a coherent thought when 
your phone rings? 

But you might wonder, "Isn't a 
non-real-time teleconference a stilted, 
artificial, and ineffective way of con­
ducting discussion or decision mak­
ing?" The answer to this seems to be 
(1) yes, at the start, and (2) no, not 
after the participants acquire some 
experience with this new medium. A 
number of transcripts from different 
types of text teleconferences that 
seemed to work for the participants 
quite smoothly and effectively are 
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CP/M® SOFTWARE TOOLS 
NEW ED·BO TEXT EDITOR 

· [1}.80 offers a refreshing new approach for the creation and editing of program and data 
Iiles conversationally-;md it sam you money. Its powerful editing ta1J3bilities will satisfy 
the most demanding professional-yet it can still be used by the inexperienced beginner. 
Look at These Outstanding Features: 

• FULL SCREEN window displays with forward and backward scrolling for edit­
ing your data a page-at-a-time. rather than line-by-line. 

• Provides you with all the features found on the large mainframe and minicom­
puter editors, such as IBM, U NIVAC. CDC. and DEC. 

• Commands include forward or backward LOCATE, CHANGE, and FIND; and 
INSERT, DELETE, REPLACE, APPEND, SAVE, PRINT, WINDOW, MACRO, 
TABSET, SCALE, DUMP, and others. 

• Compatible with existing CP/M edit and textformatted files, with CBASIC, and 
with Microsoft's MBASIC, FORTRAN, COBOL, and ASSEMBLER. 

• CHANGE commands allow you to make conditional changes and to use vari­
able length strings. 

• Designed for CP/M and derivative operating systems, including LIFEBOAT, 
COOS, !MOOS, DOS-A, ADOS, etc. 

• GET and PUT commands for concatenating, moving, duplicating, and merging 
your edit files on the same or difterent diskettes. 

• Provides you with fast memory-to-memory COPY commands, and an inter· 
mediate butter for copying lines over-and-over. 

• Saves your last LOCATE, CHANGE, FIND, and APPEND command for easy 
re-execution. 

• Simple line-oriented commands for character string editing. 
• Safeguards to prevent catastrophic user errors that result in the loss of your 

editfile. 
• INLINE command for your character-oriented editing. 
• Designed for today's CRT's, video monitors, and teletypewriter terminals. 
• Thoroughly field tested and documented with a comprehensive User's Manual 

and self-instructional tutorial. 

And remember - in Ieday's interactive programming environment - your most impor­
tant software tool is your text editor. ED-80 is already working in industry, government, 
universities, and in personal computing to signfficantly cut program development time 
and to reduce high labor costs. Why not let ED-80 begin solving your text editing prob· 
lems today? ED-80 is protected by copyright and furnished under a paid-up license for 
use on a single computer system. Single Density Diskette and Manual: $99.00, or the 
Manual alone: S20.00 (credited with purchase of the Diskette). Specffy Disk make/model, 
5" or 8", hard or soft sectored. ORDER NOW and we'll pay the postage! 

SOFTWARE DEVELOPMENT & TRAIN ING, I NC. 
Post Office Box 451 1 - Huntsville, Alabama 35802 _ _ 

,..._, Dealer Inquiries Welcomed : •. i . _"" : ® CP/M is a trademark of Digital Research . 

INFINITE BASIC 
For MOD I TRS-80™ Tape and Disk Systems 

Extensions to Level II and Disk BASIC $49.95 
Ful l  MATRIX Functions - 30 BASIC command s! !  
Mathematical and common matrix functions. Change arrays i n  
mid-program. Complete array handl ing.  Tape array read and write, 
including strings. Common subroutine cal ls .  
Over 50 more STR I N G  Functions as BASIC command s ! ! String 
man i pu lation, translation, compression, copying, search, screen 
control ,  pointer mani pulat ion and ut i l i ty  functions. Inc l udes 
mult ikey mult ivariable machine language sorts. Load only machine 
lang uage functions that you want ! Where you want in  memory! 
Relocat ing l i n k i ng loader! More than you ever expected ! !  

oo BUSI N ESS (Requires Infinite BASIC) $29.95 
20 Busi ness oriented functions including:  
Printer Automatic Pag i nation with headers and footers! 
Packed Decimal Arithmetic ( + , -, \/) 1 27 d i g its ! 
Bi nary array searches and hash code generator! 

COM PROC Command Processor for Disk Systems $1 9.95 
Auto your d isk  to perform any sequence of DOS commands, 
machine languag e  loads, BASIC, memory size, run program, 
respond to input statements, etc. Single BASIC command fi le 
defines execution ! Includes auto key-debounce, screen print and 
lower case software driver. 

REMODEL + PROLOAD Specify 16, 32, or 48K Memory $34.95 
REnumber any portion or a l l  of BASIC program. MOve any portion 
of program from one location to another. DELete program l i nes. 
MERGE all or  any port ion from tape. Save and verify port ion or 
al l  of combined merged programs to tape. 

GSF (Specify 1 6, 32, or 48K) $24.95 
18 Mach ine language rout ines. I ncl udes RACET sorts. 
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8" DISK CONTROLLER 
NOW- DOUBLE SIDED OPTION! 

• DOUBLES APPLE H STO RAG E 
• APPLE DOS COM PATI BLE 
• SHUGA RT 800 OR 850 COMPATI BLE 
• IBM 3740 DATA ENTRY CAPABI LITY 
• C P/M , UCSD PASCAL CAPABI LITY 

Available at your local APPLE Dealer: $400. 

SORRENTO VALLEY ASSOCIATES 
1 1 722 SORRENTO VALLEY RD. 

SAN DIEGO, CA 92121 

DISK SORT MERlE 'DIM' 
For M O D  I and M O D  II T RS-80™ 

FAST - Now you can sort an 85K diskette 
in less than 3 minutes* - FAST 

Perfect for your m u lt i-di skette RAN DOM f i le  mai l ing l ists, inven­
tory, etc. Ideal for specia l ized report generat ion.  Sort , merge or 
combinat ion.  All machine language stand-alone package -
Efficient and easy to use. No separate key f i les req u i red ! Physical 
records are rearranged on diskette! Supports mult ip le  sub records 
per sector inc lud ing opt ional  sector span n i n g .  Sorts on one or 
more fields - ascending or descending.  Sort f ields within records 
may be character, i nteger, and f loat ing-point bi nary. Provides 
optional output f ie ld deletion, rearrangement,  and padd ing.  

* Sort t imings shown below are nominal  t i mes. T imes wi l l  vary 
based on sort and system conf igurations.  Nomina l  t i mes based 
on Mod I 48K 4-drive configuration, 64 byte records, and 5 sort keys. 

TYPE F ILE SIZE SORT T IME  TYPE FILE SIZE SORT T IME 
(Bytes) (Sec )  (Bytes) (Sec) 

SORT 
SORT 
SORT 
SORT 

1 6 K  33 SORT 340K 1 081 
32K 49 SORT 680K 2569 
85K 1 73 SORT and 85K SORT + 1 757 

1 70 K  445 M ERGE 1 275K Merge 

DSM for Mod I ( M i n i m u m  32K, 2-drives) $75 On·Disk 
DSM for Mod I I  ( M i n i m u m  64K, 1 -d rive) $ 1 50 On- Disk 
Mod II Development Package $ 1 00 

Machine Language S U PERZAP, p l u s  Editor/Assembler 
D isassembler patches. 

Mod I I  General ized Subroutine Facility 'GSF' $50 

and 

C H ECK, VISA, M/C, C.O. D. D EALER I N Q U I R I ES I NVITED Cal if. Residents add 6% WHEN ORDERING PLEASE 
� RACET COMPUTES � 

702 P1lmd1le.  Or1nge CA 92565 Telephone Orders Accepted (71 4) 637·50 1 6  ADVISE PUBLICATION SOURCE 
TRS-80 !SA REGISTERED TRADEMARK OF TANDY CORPORATION 
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Your Discount 
Software 
Source! 

B U S I N ESS PAC KAGES 
in M ICROSOFT BASIC 

e G E N ERAL LEDGER 

e ACCOUNTS R ECEIVA B LE 

e ACCOUNTS PAYA B LE 

e PAY ROLL 

Extremely wel l  documented with source 
code. B EST VALUE O N  T H E  MARKET !  

Support l imited . 

O N LY $99 per package 
All fou r :  O N LY $399 

CBASIC-2 
Disk Extended BASIC . . . . . . . . . . . . . .  $89.95 

MICROSOFT 
BASI C-80 . . . . . . . . . . . . . . . . . . . . . . . . . . $269 
BASIC COMPI LER . . . . . . . . . . . • . . . . . . . .  325 
FORTRAN -SO . . . . . . . . . . . . . . . . . . . . . . . . 389 

M ICROPRO 

SUPER-SORT I l l  . . . . . . . . . . . . . . . . . . . .  $120 
WO R D-STAR . . . . . . . . . . . . . . . . . . . . . . . .  395 

- -WOR D-STA R / MA I L- M ER G E  . . . . . . . . . .  525 

STRUCTURED SYSTEMS 
GENERAL LEDGER (requires CBASI C-2) $749 
ACCTS. R ECEIVABLE (req . C BASI C-2) . 749 
ACCTS .  PAYA B L E  ( req . C BASI C-2) . . .  749 
PAYR O L L  (req . CBASI C-2) . . . . . . . . . . .  749 
I NVENTORY CONTROL SYS. (requires 

CBASI C-2) . . . . . . . . . . . . . . . . . . . . . . . $449 
ANALYST (req . CBASI C-2) . . . . . . . . . . . . 1 99 
LETTER I G H T  (req. C BASI C-2) . . . . . . . .  $169 
NAD (requires C BASI C-2) . . . . . . . . . . . . . 89 
QSORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 

PEACHTREE 

GENERAL LEDGER,  List $ 1 000 . . . . . . . . $749 
ACCOUNTS PAY A B LE, List $ 1 000 . . . . .  749 
ACCOUNTS R ECEIVABLE, List $ 1 000 . .  749 
PAYROLL, List $ 1 000 . . . . . . . . . . . . . . . . 749 
I NVENTORY, List $ 1 200 . . . . . . . . . . . . . . . 799 
MAILING A D D R E S S ,  List $800 . . . . . . . . .  599 

OSBORNE 
Business Software 

Only $89 per Package 

All 4 for only $289 

General Ledger, Accounts Receivable, 
Accounts Payable; and Payro l l lwith Cost 

Account ing) .  Avai lable in the following 
BASICs: CBASIC2, Cromemco 1 6K,  
N o r t h  S t a r ,  M icrosoft, and T R S-80 

E All packages available in 8" CP / M™ and 5 Y. "  � C P  / M™ for North Star, Micropolis, Vector 
.� Graphic, SuperBrain, and others. 

g S H I P P I N G  A N D  I N S U RANCE:  Add $2.50 per -� order. All prices subject to change and all offers subject to 
0 withdrawal without notice. Prices in this ad are for prepaid 

� ������: i�����t
.
lb .�i����J;i�=�d,

p;��-
ail for other-than-prepaid 

.5!! - WRITE FOR FREE CATALOG -� 
0 MiniMicroMart 

1 6 1 8 James Street, 
Syracuse, NY 1 3088 (315 ) 422-4467 

recorded in the book Network Na­
tion: Human Communication via 
Computer by Hiltz and Turoff. [See 
the review by Glen Taylor on page 
136 of this issue . . . .  RSS] 

Isn't spontaneity lost without real­
time interaction? My experience with 
text teleconferences over several 
years has been that spontaneity is just 
as possible as in face-to-face meetings 
(and just as problematic-in how 
many meetings have you felt free to 
b e  s p o nt a ne o u s  i n  y o u r  
participation?). 

One  p r o p e r ty of tex t 
teleconferences that is unexpected 
(and a bit disconcerting at first en­
counter) is the tendency for multiple 
streams or threads of conversation to 
form and flow in parallel. Multiple 
streams are disruptive in a face-to­
face meeting, but are easily accom­
m o d a t ed  by m a ny t e x t ­
teleconferencing systems. I n  my ex­
perience, a new conversational thread 
does not appear out of the blue, but 
instead starts as a response to a 
message that branches from the main, 
continuing stream. Some participants 
follow the main stream; others follow 
the new branch. Many participants 
follow both, especially in non-real­
time conferences where the urgency 
of real time is lacking. 

Open News Networks: Being 
Your Own Editor and Reporter 

We can now return to the general 
issues concerning the effect of new in­
terpersonalized media on the ways 
that we exchange information. I 
started out with a discussion of per­
sonalized news. In effect, personal­
ized news allows everyone to become 
his or her own news editor, since each 
person specifies which items he or she 
wants to see from the much larger 
pool of information. 

Once editorial capability has 
become distributed, the restrictions 
on input and on transmission of in­
formation can be relaxed. Broadcast 
media structurally require strong cen­
tral control of information, since the 
same few items are sent out to a large 
audience. Such restrictions are not 
needed for "narrowcast" media like 
personal letters, phone calls, personal 
conversation, or interpersonalized 
media. 

Everyone can thus serve as a 
reporter of whatever he or she defines 
to be news and then act as editor, 

again defining the small part of a vast 
information pool which is considered 
news. The structure of information 
flow can change from the current 
"hourglass" form to that of an open 
network; the constriction in flow can 
be removed. 

What Is News? 
The kinds of changes discussed 

here may have a major impact on the 
ways we circulate information about 
the world. The general notion of 
what constitutes news will be 
challenged. Currently, "news" is in­
formation that is sufficiently in­
teresting to a broad enough section of 
an audience to be judged worthy of 
being broadcast or otherwise 
disseminated by a commercial or 
governmental organization. 

If a Little League baseball team in 
Peoria, Illinois, wins a local cham­
pionship, that is generally not news 
for a San Diego, California,  
newspaper. However, if  your nephew 
is playing on that team, then the 
result of the game is news to you 
(even if you live in San Diego) . If you 
personalize the information you 
receive, then you are redefining what 
is news. Thus, news as information of 
general interest to a broad audience is 
replaced by news as information of 
specific interest to each particular in­
dividual. 

There will still remain a role for 
news mediators in an open informa­
tion network. Given a complex world 
and a large body of information 
about it, people will still depend on 
other people to collect, evaluate, and 
condense information. I will return to 
this issue of mediators after I consider 
a more general way to view these in­
teractive information networks. 

Mixed-Intelligence Information 
Networks 

The examples we have explored of 
new forms of news networks are par­
ticular cases of general systems for 
sending and receiving information. 
You can picture yourself as part of a 
vast network, branches going in all 
directions, with you at one of the 
many places where branches con­
verge, a node of the net. Each of the 
branches entering and leaving your 
node represents a way in which you 
receive and transmit information: by 
television, by newspaper, by phone 
call, or by word of mouth. The 
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THE BEST OF BOTH WORLDS 

N O RTH STAR BAS I C  - C P/M 
The Fabulous North Star Basic Meets 

The Industry Standard CP/M Operating System 

Not all perfect marriages are made in heaven; this one 
was made in SoHo! The software professionals at the 
SoHo group present The MATCHMAKER, an easy-to­
use conversion kit which enables North Star owners 
who also own the CP/M operating system to gain the 
full power of their North Star Basic, running under 
CP/M. 

You'll have dynamic file allocation, automatic file 
creation and extension, and automatic reuse of 
deleted files, all under the control of the powerful in­
struction set of the outstanding North Star Basic inter­
preter with its byte-access or random files, multiline 
functions, and extensive library of software. 32K 
memory is all you need. No relocation or modification 
of Basic is necessary. And all your existing North Star 
programs will run without modification! 

The installation takes about 30 minutes and involves 
no disassembly or machine coding. Every powerful 
feature of both systems is maintained with this profes­
sional piece of software .  And the instructions are 
COMPLETE and easy to follow . 

The SoHo Group 
140 Thompson St. 
Suite 4-B 
New York, NY 100 12 

The MATCHMAKER 
$89.95 ppd. 

Manual only, $9.95 
applicable 

against purchase 

NY residents include sales tax 
Note: CP/M and North Star are registered trademarks of Digital Research and 
North Star computers, respectively. 
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CAT C H  T H E 
S- 1 00 I N C .  
BUS!  

Godbout ,  Eco n o ram X IV  1 6K Static 
Ram w/Exten ded Address ing  
4 M Hz Assem bled & Tested 

Godbout Econoram X 32K 4 MHz 
Stat ic Memory Board - " U n kit" 

S . D .  Systems VDB 80x24 Video 
Board Kit 

S . D .  Systems Z-80 Starter Kit w/P I O  

Sanyo Video Mon itor 9" 

l ntertec l ntertube Termina l  U/L Case 
80x25 

LIST 
PRICE 

349 . 0 0  

599 . 0 0  

370 . 0 0  

340 . 0 0  

240 .00  

995 .00 

O U R  
SPECIAL 

CASH 
PRICE 

298 . 00 

5 1 2 . 00 

309.00 

275 . 00 

1 60 . 00 

779 . 0 0  
Subject t o  Available Q u antities • Prices Quoted I nc lude  Cash Discounts. 

Shipping & I n s u rance Extra. 

We ca rry all major l ines such as 
S . D .  Systems, Crome mco , Ithaca lntersystems, North Star, 

Sanyo , ECT , TEl , Godbout, Thinker Toys, Haze ltin e ,  IMC 
For  a specia l  cash price ,  telephone us.  

Hours: 

Mon.-Fri. 
1 0  A.M.-6 P.M.  

Bus . . . . . . .  S - � (] (] " . n C • 
Add ress . _ _  . . 7 Wh ite Place 

Clark, N.J .  07066 
I nterface . . . .  201 -382-1 31 8 

There is no other mainframe that compares with the 
performance and reliability of a TEl mainframe. Its unique 
design enhances substantially the reliabi l ity of any S-1 00 
computer system .by provid ing high efficiency power, 
brown out protection, l ine noise rejection and a sophisticat­
ed high-speed bus packaged in a durable enclosure. 

TEl manufactures the broadest selection of S-1 00 
mainframes . . . 8, 1 2  and 22 slot, desk top and rackmount 
models. Whether your requirements are standard or cus­
tom , TEl's extensive manufacturing capacity and know­
how can solve your mainframe problems today! 

Successful OEM's, system integrators and computer 
dealers worldwide rely on TEl mainframes and enjoy a 
good n ight's sleep knowing that their systems are still 
running. Call TEl today . . .  you too can enjoy a good 
night's sleep! 
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SAVE MORE THAN 200fo 
NORTH STAR-INTERTUBE-MICROTEK 

ZENITH-HEATH-ITHACA 
THINKER TOYS-GODBOUT-SOFTWARE 

The smartest computers at the smartest price 

FACTORY ASSEMBLED & TESTED LIST ONLY 

HORIZON·H6K·DOUBLE DEN KIT SPECIAL $1 269 
HORIZON·1·32K·DOUBLE DEN KIT $1 999 1 575 
HORIZON·2·32K·DOUBLE DEN KIT 2399 1 879 
HORIZON·1·32K·DOUBLE DEN 2695 2 1 29 
HORIZDN·2·32K·DOUBLE DEN 3095 2435 
HORIZON·2·32K·DUAD DENSITY 3595 2839 
HORIZON·2·64K·DUAD+HARD DISK 9329 7229 
HORIZON MEMORY 1 6K 389 32K 579 
NORTH STAR HARD DISK 1 8 Mb 4999 3949 
PASCAL FOR NORTH STAR ON DISK 1 99 1 90 
Powerful NORTH STAR BASIC .. The Best . . . . . . . . . . . .  FREE 
2 NORTH' STAR SOFTWARE DISKS w/HORIZON . . . . . . .  FREE 
NORTH STAR BUSINESS PROGRAMS & NORTHWORD,PHONE 
COLOR! RAINBOW·2000 & CAT·1 00 PHONE 
ITHACA FRONT PANEL COMPUTER 64K 2885 2449 
Z·8000 CPU CARD 1 6·bit ITHACA S·100 PHONE 
ITHACA MEMORY 8/1 6·bit PHONE 
8086 CPU 16 bit 1 Oxfaster SEATTLE COMPUTER 
SEATTLE COMPUTER MEMORY PHONE 
SS1't1 Z·80 CPU, VIDEO BOARD, MEMORY PHONE 
MEASUREMENT MEMORY 64K A & T 4mHz 650 
JAWS MEMORY 64K A & T 4mHz PHONE 
GODBOUT MEMORY - Static, Super Selection & Price 
THINKER TOYS DISCUS/20 A & T 1 1 99 975 
THINKER TOYS HARD DISK 26 Mb 4995 4149 
DISCUS/2+2 1 .2 Mbytes A & T 1 545 1 285 
THINKER TOYS SUPERRAM PHONE 
DELTA COMPUTER & DISK DRIVES PHONE 
TARBELL COMPUTERS & DISK DRIVES PHONE 
INTERlUDE II SMART TERMINAL 995 725 
ZENITH·HEATH SMART TERMINAL Z·19 A & T 795 

ZENITH COMPUTER·TERMINAL·DISK Z·89 2595 2 1 95 
CAT NOVATION MODEM 179 1 69 
MICROTEK PRINTER 795 725 
AXIOM PRINTER 795 695 
ANADEX PRINTER 995 865 
NEC PRINTER Fast Typewriter Duality 2 9 1 5  2799 
SECRETARY WORD PROCESSOR The Best! 85 77 
TEXTWRITER Ill Book Writing Program 125 1 1 2  
GOFAST NORTH STAR BASIC Speeder Upper 79 7 1  
P D S  Super Z·80 ASSEMBLER & More 99 89 
COMPILER FOR NORTH STAR $ 1 50 w/PDS & HDS 90 
EZ·BO MACHINE LANGUAGE TUTORIAL $25 HDS 40 
EZ.CODER Translates English to BASIC 79 71 
ECOSOFT FULL ACCOUNTING PKG 350 3 1 5  
DATABASE, THE SOURCE 90, CROSS ASSEMBLERS-CALL 
BOX OF DISKETTES 29 IN PLASTIC CASE 30 
Which Computers are BEST? BROCHURE . . . . . . . . . . . .  FREE 
North Star Documentation refundable w/HRZ 20 
ORDER 2 or more COMPUTERS . . . .  BIGGER DISCOUNTS 

FACTORY ASSEMBLED & FACTORY WARRANTY 

A M E RICAN SQUARE COMPUTERS 
KIVETT DR • JAM ESTOWN NC 27282 

(91 91-889-4577 
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possibilities discussed above are steps 
toward a mixed-intelligence informa­
tion network, where some of the 
nodes are human (as in 

. 
our current 

information networks) and some of 
the nodes are computers. 

Let us look at the simplest case, in 
which you and your personal com­
puter are sending and receiving elec­
tronic mail from a friend (and her 
personal computer). You type a 
message; your personal computer 
transmits it, placing a telephone call 
to your friend's personal computer 
(trying repeatedly if the line is busy).  
Your friend reads the message the 
next time she checks her mail, 
perhaps entering a reply message to 
be sent back to you. This network has 
four nodes: two human nodes and 
two computer nodes. By expanding 
the number of people involved, we 
can develop much more complex 
mixed-intelligence networks for send­
ing and receiving information. 

Dispatcher Mediators 
Imagine that you want to send a 

message to all people who are in­
terested in a certain topic, but you do 
not know who they are. You can 
broadcast a general message to 
everyone and let everyone decide 
whether he or she is interested, but 
that would be extremely expensive. 
Instead, you can send the message to 
a single person who keeps a list of 
people interested in the topic and ask 
that person to send the message on to 
the appropriate people. This single 
person can thus serve as a dispatcher, 
mediating the distribution of 
messages. 

If a human dispatcher grows tired 
of forwarding the same kinds of 
messages to the same list of people, he 
can program his personal computer 
to automatically distribute these well­
defined group messages. Thus, both 
human and computer dispatchers are 
likely to emerge in interactive infor­
mation networks, with computers 
handling the routine cases and 
humans called upon to handle dif­
ficult cases . 

A dispatcher lowers the cost of 
reaching a desired audience, raising 
the efficiency of the whole network. 
The dispatcher can then charge for 
the service provided according to the 
amount saved. Therefore, dispatchers 
will have incentive to develop ac­
curate knowledge of which nodes in 
the net are interested in receiving 

what information. 

Standing Answers 
In any information network, peo­

ple come to have different kinds of 
knowledge. Experts in different areas 
emerge, and others go to these experts 
to ask questions in the area of exper­
tise. Expert advice can be expensive, 
as anyone who has gone to an auto 
mechanic lately can testify. One func­
tion of this high cost is to control ac­
cess, so that the experts are not over­
whelmed by demands on their time. 
(Another function is to make the ex­
perts rich . )  In situations where the 
cost of accessing experts is kept low 
(as in Great Britain's system of 
socialized medicine), other kinds of 
barriers arise (difficulty in getting ap­
pointments, long waits in office 
waiting rooms, and other problems) . 

How can access t o  expert 
knowledge be handled in mixed­
intelligence networks? Say that you 
are an expert member of such a 
system, on the topic of backpacking 
in San Diego County. You receive 
questions from all over, which you 
answer for a small fee. After a while, 
since you give good answers, ques­
tions pour in. Worse, most of the 
questions .are the same. You get tired 
of answering the same old questions 
again and again and again. 

What can you do? You can pro­
gram your personal computer to scan 
through the incoming messages. Any 
that the computer can identify as a 
"standard" question, it answers with 
your "standard" answer. You have 
thus specified a standing answer, 
which is to be given to any incoming 
question matching your specification 
for the standing answer. 

Slowly, you build up a computer 
data base of your specialized 
knowledge that is readily available to 
other people. You can easily add new 
information and remove incorrect or 
obsolete information. Questions that 
do not fit any standard pattern are 
automatically passed on for your ex­
pert human judgment, and any ques­
tion that even you, the expert, cannot 
handle can be forwarded to another 
expert. 

From the point of view of the ques­
tion, it bounces around the network, 
with each node it visits attempting to 
answer it .  Both computer and human 
nodes in this net can easily face the 
possibility of being unable to handle a 
question, since it is easy to pass the 
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What TECO* does 
for minis, TED will 
do for your micro. 

Like TECO*, TED is  a c h a racter-oriented ed itor t h at 
g ives yow everyt h i n g  you'd expect. P l u s ,  you get many 
th ings you wo u l d n 't expect. 
� 36 command/text buffers 
� 32-entry push-down stack 
� Sophisticated macros 
� Conditional & iterative 

command execution 
� Conditional & absolute 

branching 
� 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  a lso f ind some e l egant e n h a n c e m e nts among 
TED's 9 0 - p l u s  c o m m a n d s .  

TED's compat ib le  w i t h  Z-80*-based systems 
support ing sta n d a rd C P  I M * .  We rec o m m e n d  at l east 
2 4 K  bytes R A M .  TED's s u p p l ied on CP / M * -compati b le  
8- inch d isks .  

SEND FOR FREE COMMAND SUMMARY 

D.fsmall system design 
PO. BOX 4546 MANCHESTER, NEW HAM PSH IRE 031 08 

TELEPHONE 603-432-7929 

'TECQ® Digilal Equipment Corp. :  Z-80® Zilog Inc .. CP /M ® D1gital Research Inc. 

SOFTWARE FOR 
NORTH STAR® 

TEXT PROCESSORS 
TFS- Text Formatting System. At last a ful l  featured text processor for NorthStar 
that you can rely on! TFS has left & right margin justification. page numbering, 
chaptering. page headings. centering.  paged output & MORE. Supports powerful 
text manipulation including: global & local 'search and change·. fi le merges and block 
moves. This means that you can restructure your text file at any time to look the way 
you want it to. you can even 'chain' files together from disk for documents larger than 
your current memory. 

TFS is completely 'load and so· therefore you can start using it at once. You get two 
12 1  user's manuals: one is a Quick Start manual to get you going i n  minutes. the other 
is an in depth study of TFS. (TFS requires RAM from OOOOH to 2000H) $75.00 
1 Manual only: $20.00) 

PROGRAM M IN G  LANGUAG E S  
'Tiny' Pascal-This i s  famous Chung/Yuen 'tiny· Pascal. FAST - ELEGANT - STRUC­
TURED. Local and global variables plus procedure and function independence make 
·tiny· Pascal great for high speed applications. Compiles to 8080 code that executes 
up to 25 times faster than BASIC. You also receive SOURCE to ·tiny' Pascal written in 
Pascal.  This means that you can compile the compiler' Add features. relocate. etc. 
(you will need 36K to do this) $50.00 

UTILITIES 
D E B E  -( Does Everything But Eat') This i s  a must for N orthStar users. You can: 
COMPACT & EXPAN D BASIC programs. Compacting removes unnecessary spaces 
and remarks. This saves money and makes programs run faster. Expanding puts them 
back again. 

Cross-reference BASIC programs by variables and transfer statements. 
Global substitutions of variables and transfer statements 
Formatted print outs of BASIC programs as well. $40.00 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1'628 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 
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TRS - 80* 
SPEECH SYNTHESIZ E R  S O FTWA R E  
'ANGLOPHONE': A t  last you can take complete advantage o f  your TRS-M voice 
synthesizer. Forget about cumbersome phonetic codes. With 'Anglophone· you can 
simply use ordinary English. Completely interfaces with BASIC. or just about any 
other programming language. 'Anglophone· applies sophisicated pronunciation rules 
to transform normal English spelling into speech using the TRS-80 Voice Synthesizer. 
M inimum hardware: Level I I ,  1 6K. Voice Synthesizer. Comes complete with user's 
manual and test program. $45.00 

SYSTEM MAINTENANCE 
DIAGNOSTICS 1 :  Easily the most comprehensive 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) • Terminal 
• Disk • Printer 

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 library. 

Minimal requirements: 24K CP/ M .  Supplied with complete user manual: $60.00 
Manual alone: $ 1 5.00 

SOFTWARE SECURITY 
ENCODE/DECODE: A complete software security system for CP/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 file. 

Encode/Decode is available in  two versions. 
Encode/Decode I provides a level of security suitable for normal use. 
Encode/Decode II provides enhanced security for the most demanding needs. 

Both versions come supplied on d iscette and with a complete user manual. 
Encode/Decode 1: $50.00 
Encode/Decode I I :  $ 1 00.00 Manual alone: $ 1 5.00 

SuperSoft 
First in Software Technology 
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question on to some other node if the 
current node cannot answer it .  

To keep the network from filling 
up with unanswerable questions, any 
question that is unanswered after 
traversing enough nodes can be sent 
back to the asker with the answer of 
"unknown." In fact, if a small "han� 
dling charge" is added to a question at 
each step, then the asker can specify 
exactly how hard the system as a 
whole should work in trying to 
answer a question by specifying a 
maximum cost for a question. A 
question judged by the asker to be 
u nimportant would e i ther be  
answered in the first few steps or  . 
returned unanswered, while an im­
portant question would keep cir­
culating on to new experts for con­
sideration. 

Any question can be answered dif­
ferently by different experts. A 
mixed-intelligence information net­
work easily handles this kind of con­
flict by sending all answers back to 
the asker. 

The asker may not want to deal 
with multiple conflicting answers . 
This situation provides for another 
kind of mediator in these interactive 
networks : one that collects divergent 
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If a given piece of exper­
tise is in great demand, 
then it will spread 
through the network, 
becoming common 
knowledge . 

answers to a question and selects one. 
This "sifter" role is similar to that 
p layed by editors and other 
gatekeepers in the current mass­
media systems. The flexibility of 
these new interpersonalized media is 
illustrated here by the fact that a per­
son can choose to have his or her 
answers edited or not, and can direct­
ly select the mediator. 

Standing Questions 
We started this exploration of in­

teractive information systems by con­
sidering the possibilities for per­
sonalized news. I discussed the 
possibility for each person to specify 
his or her own "news filter. "  A more 
active way to view this personaliza­
tion is that each participant in a 
mixed-intelligence network can for-

Circle 280 on inquiry card. 

mulate standing questions. These 
questions can reside in one or more of 
the nodes of the net, and any infor­
mation arriving at that node which 
answers the standing question will be 
sent to the asker. For example, you 
might set up as a standing question, 
'What is the score of the most recent 
Pittsburgh Steelers' football game?'' 
or "Has Fermat's Last Theorem been 
proven?" or 'What will the weather 
be tomorrow?" Whenever the answer 
to any of these questions crosses a 
node containing the · corresponding 
standing question, that node will send 
you that information. 

Diffusion of Knowledge in a 
Mixed-Intelligence Network 

Expertise can spread through these 
interpersonalized-media information 
networks in a way directed by the de­
mand of the participants. Each node 
in the net can keep a record of how 
often it has asked a given question of 
a given expert. If the question is asked 
and answered often enough, then the 
node in question can store the answer 
received to be then used as its own 
standing answer, thereby moving 
that bit of knowledge one step out­
ward through the net .  

The decision at each node can be 
i nd iv idua lly determined ,  b u t  
presumably would be based o n  the 
trade-off between the cost of contact­
ing the expert and the cost of storing 
the information locally.  This trade­
off is conditioned on the likelihood of 
needing that information in the 
future, which can be judged by the 
need in the recent past. If a given 
piece of expertise is in great demand, 
it will spread through the network, 
becoming common knowledge. 

In an area of knowledge that is 
rapidly changing, each node can 
guarantee the integrity of its own 
knowledge by leaving behind, with 
the experts consulted, standing ques­
tions that request any updated 
answers to those questions . In special 
cases, experts may want to selectively 
disseminate corrections to those 
nodes that had previously received 
answers to questions. In this way, 
knowledge amorig participants of an 
interpersonalized-media network can 
be flexibly and efficiently distributed 
and updated. 

Feasibility Issues 
Are the kinds of interpersonalized 

media I have described so far possible 
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FANTASTIC MAIL ORDER DISCOUNTS I l l  • • •  

computar 
1 6K ,. ,959 

•ADD 2% IF USING CREDIT CARD 

ONLY ON APPLE COMPUTERS '------------� APPLEUORAPPLEIIPLUS 

APPLE II 32K 51 040• APPLE II 48K 51 1 oo• 

APPLE D ACCESSORIES 
CORVUS 1 0  MEGABYTE DISK DRIVE . . . •  $4650 
PASCAL LANGUAGE SYSTEM • • • . • • • • • • • •  445 
GRAPHICS INPUT TABLET • . . • • • • • • . • • • • .  675 
DISK II with CONTROLLER CARD . . . . • • . . •  495 
DISK II without cor\ troller • . . . . . . . •  , •• , , , • 440 
APPLE SOFT II FIRMWARE CARD • • • • • • • • •  155 
INTEGER FIRMWARE CARD • • • • • • • . • • • • . •  155 
PARALLEL INTERFACE CARD . . . . . . . • . . • .  155 
SERIAL INTERFACE CARD • • • • • • • • • • • • . • •  160 
COMMUNICATIONS CARD • • • • • • • • • . • . • . •  190 
SUP·A·MOO RF TV MODULATOR • . • • • • . . . . .  25 
SUP·R·TEAM 80 col. CARD . . . .  . . .  349 
DAN PAYMAA 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 SPEECHUNK 2000 . 225 
DC HAYES MICROMODEM I I  . . . . 335 
ALF MUSIC SYNTHISIZER. . . .  • 245 
SSM A10 CARD (KIT) . . . . . . . . . . . . . . . . . . . .  129 
SSM A10 CARD (ASSEMBLED) . . . . . . . . . . . .  HO 
NOVATION CAT MODEM • . • . . . . . . • • . . . . .  159 
CCS GPIB IEEE INTERFACE • . • . • . • • • . . . . .  289 
MICROSOFT Z·80 SOFT CARD w/CP/M . • • 349 
MICROWORKS DS-85 DIGISECTOR . . 349 
ROMWRITER . . . . . . . . . . . . . . . . .  159 
SYMTEC LIGHT PEN CARD . . . . . • • . . . . . . . .  229 
CCS PROGRAMMABLE TIMER MODULE . • •  159 
CENTRONICS PRINTER INT. CARD . . . . • • • •  190 
SLIENTYPE PRINTER 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. & INV .. . . . . . .  209 
APPLEPOST MAILING LIST SYSTEM • • • . • . 45 

APPLEWRITER WORD PROCESSOR . . . .  69 
VISI·CALC • • • . .  • . .  . .  . .  . .  . .  . . . .  . .  . .  . • . . 125 
SARGON II on Disk . . . . . . . . . . . . . . . . . . . . . .  35 
SUPER INVADER On DISK. . . . .  . . 25 

WE WILL GLADLY PE�FORM WARRANTY REPAIR ON ALL APPLE COMPUTER PRODUCTS. 

. MONiTORS 
LEEDEX VIDEO 100 

12" BLACK & WHITE MONITOR 
•VIDEO BANDWIDTH 1 2  MHz±3db 
•COMPOSITE VIDEO INPUT $139 SO ROC IQ 120 $739 

SOROC IQ 140 $1295 
SANYO 9'' B/W Monitor $169 • SANYO 15" B!W Monilll< $259 • ZENITH 13" Color Monitor $429 

NINTIIaS 
PAPER TIGER ITS 440 .Yf�g��P.I:Ii.c.s. 
TRENOCOM T·200 . 
CENTRONICS 737 . . 

CENTRONICS 700·9 . .  
ANAOEX OP·8000 OR AP . . .  
MPI88·T 

NEC SPINWAITER . 

AXIOM EX·80 1 . 

AXIOM EX·820 . 
COM PRINT 9 1 2S .  
COM PRINT 9 1 2P . 
TRENOCOM T ·1 00 . 

2695 
. . . .  495 

. . . . . . . . . . . . . . . 750 

. . 599 

. 559 

. 34 9  

THEAMAZING R"· 16K 
The SORCERER is a ZBO CPU based mlcro·computer internally

. 
e�toandable 

to 48K 4K ROM resident mon1tor. 1/0 conncctOf tor S- 1 00 e�tpanslon. 
Parallel and serial •ntertace. Ouat cassette 110. Graphic resolution ol 240 x 
5 1 2 .  30 lines ot 64 charac!ers. 8 x 6 dot matrix. Full ASCII set (upper 

.,� $ 99 5  
and lower case). plus slandatd graph� symbols. User may delino up lo 
128 characters. Keyboard is 63·key data processing typo, ptus a 1 6  

key numericlnpul pad. 

S--100 EXPANSION UNIT • . . • . • . • . . • . . . • . . . • . . • . . • . . • .  S39'il 
WORD PROCESSOR PAC • . • . • . . • . . • . • • . . . • • . . . . . . . . . .  1119 
DEVELOPMENT PAC • . . • . • . • . . • . . . . • • . . . . . . . . . . . . • . • • . • •  99 
WE AlSOSEll'"0l/AliTYSOFTWARE"" FOA SOACEREAAT 10% 0FF liST. 

. lW ' LiJlillllilt4€! 
UK 1,1•U.OO UK 1,295.00 

)I\. 
ATARr 
O)O)OJ 

• TO ORDER • 

ATARt400 COMPUTfR . . . . . • . • .  $4(9 
ATAR1 120PRINTER . . • . • . • . • • . •  489 
ATARI IIOOISM ORIVE . . . .  579 
ATARI 410PROGRAM RECORDU . • . .  U 
AT�RI IH RAM MODULE. .  . . 149 
ATARI IKUM MOOULE • . • . . . • • . • . 99 
ATARt BA.StCROM . . . . . . 0 
ASSEMBlER/EDITOR • . • . • . • . • . . • •  45 
•High resolution COLOR Graphics 
• 1 OK Basic In ROM 
•BK user RAM expandable lo 48K 

•57 key lull stroke keyboard 

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 wilhoul notice. 

BASKETBAll • . • • . • . • . • . • • . • . . •  30 
VtOEOEASEL. • . . • • • • . • . • . . • . . •  30 
SUPER BREAKOUT . • . • . . . • • • • . . •  30 
MUSIC COMPOSER . . . . . • . • . . • . . •  t5 
COMPUTEII CHESS . . . . . . . . . . . . . .  30 
JDTIC TACTO£ . . . . . . . . . . •  30 
SUR RAIDERS. . . . . .  . . . . .  t5 
P[RSOICAlfiiiANCL . • . • • • . • . • .  45 
• Buil1·in AF TV modulator 
•High speed serial t!O port 
•Includes AT ARt 41 D program 

recorder 

COMPUTER SPECIA[JIES 6363 EL CA.ION BLVD., SUITE 205, 
SAN DIEGO, CA. 921 1 5  • (7141 579·0330 

OSBORNE 
BUSINESS SOFTWARE 
in CBASIC2 or CROMEMCO 16K BASIC 

* features * 

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 Instal lation Instructions 
provided along with disks 

Automatic Command Start-up 

* hardware required * 

One or more 8" or 5" Floppy 
Drives 

CRT with cursor addressing 

132·Column Printer 

per 
package 

TOOIIDEII 
Add \S tor•h•rJPmJ: 
C.• ill ,odd f>·ll!'t �.11'-" T." 

CI(EOIT CARD� ACCEPTED 

Easy to apply to all of your business and 
systems needs • DEALER INQUIRIES INVITED • 

MICAH'S PRODUCTS OF DISTINCTION 
• OSBORN[ BUSINESS 

SOFIWAIU t in CBASIC2 
& 16K) 

• (BIOS t(P/M for 
Cromcmco Comp uter\) 

• MICROPLOT (Vcr\;Hilc 
Printer Gri!phiC"\) 

• DCiP/1 (Di\k Urlluie� 
for (P/M Jnd CDOSI 

• DOP/2 !D•�k U rilitic\ lor 
Cromemco) 

• DCiPIJ !DOP/1 Expanded) 
• SPOOL (Cromcmco 

forrnat Utility) 

• tXPAND (Run Cromern­
co Software on CP/MJ 

• BLACKJACK !Tutorial 
Ca�ino Action) 

• DRIVE (Cu\tOmiied 
Printe• OriveHJ 

• DBMS Conver�ion to NAD 

• Call or Write for Free Catalogue and More Information • 

* We will Customize any of our programs at our Standard Consulting Rates * 

Ah! Ml� • • • •  Satisfyin' Software 
That turns your system on! 

MICro A pplications and Hardware 

• CONSULTANTS and SOFTWARE DEVELOPERS • 

MICAH Box 22212 San Francisco, California 94122 USA phone: 415/664-0776 
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TEX A S  I N ST R U M E N TS 
I N C O R P O R A T E D  

ONLY 
$228.99 Tl-59 
$1 57.99 PC-1 00C 

CALL TOLL FREE 

lEX 1 -800-692-1313. e•t 60 
USA 1 -6()().858-4567. e•1. 60 

..,.,.,.,.-----� Progt�59 
Advanced programmable. 

magnet ic card storage. 

PC-100C 
Printer/plotter for T l-59. 

Talking learning aid. 
ONLY Additional word $59 95 modules available. 

• Suggested Retail $20. 
u.c. $14.18 

Special Bonus for Ordering Nowl 
Order your T. / .59, PC-100C or Speak & Spel l  by Sept. 1 .  and receive 
a T.l .  Joggers Watch Model 562-1 0-retail value $1 7.00. for only$1 1 .25. 
MAKE CHECKS PAYABLE TO: U.C. PRODUCTS 

1 51 6  53rd Lubbock, Tx 794 1 2  

NAME ------------------------------------------------

AOORESS ____________________________________________ __ 

CI TY __________ STATE ---------- ZIP-------

0 Tl-59 $228.99 0 Tl Jogger $ 1 1 .25 PRICE POST PAlO 

0 PC-100C $157.99 0 Speak & Spell $59.95 

0 Check Enclosed $ No C.O.D. ��:x 
T�!:l

i-,.do-n-:-IS-------
0 VISA 0 MASTER CHARGE 

Please! Add 511ft Tax ) _____ _ 

I I I l I I I I I I I I I I I I Grand Tolal ____ _ 

INTERBANK N0 -------- Exp 1�es ___j__ 0 More lnforma1ion. 

S•gnelure --------------
Offer expi res Sept. 30, 1 960. 

C i rcle 1 63 on inquiry card. BYTE June 1980 225 



Circle 1 84 on i nquiry card. 

1ft,lP -��1:! 1] [@ 
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 l ine features the 
Pascal M I CROENGI NE'"' 16-bit CPU and is 
now available for del ivery. 
'Trademark Western Dogotal Corp 

SYSTEM X9020 
(CPU Manual $19.9S) 

$4195 *READY TO RUN 

SYSTEM FEATURES (partial list) 
Pascal MICROENGINE'M X9000 
• 16 bit P-code CPU 
• 64K bytes RAM/Full DMA 

• Floppy disk controller (SS or OS) 
• Floating point hardware (IEEE standard) 

• System so.ftware 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 . . .  

SYSTEM FEATURES 
(same as above) 

MODEL X-920 
DISPLAY/EDIT TERMINAL 

X-920 FEATURES (partial list) 

• Microprocessor controlled 
• Serial RS232C and 20 ma current loop 
• 10 baud rates-75 to 19,200 
• 24 lines x 80 characters 
• 12 x 10 character resol ution 
• 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 
• Insert/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 bl ink.  etc. 

*LIMITED TIME cash price. 10% DOWN guarantees 
priority. Master Charge & VISA cards accepted. 

Customer satisfaction Is guaranteed. 
Full refund with. the return at any product within 1 0  days. 
Prices: X9000 CPU $2995. Manual $19.95. X-920 CRT $920. 
Manual $10. Perkin-Elmer "Bantam '' CRT $799. X-800 disk 
drive $49�. 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:���!,�!!>\.. 
"The Computer Experts" 

sno Drexel, Chicago, IL 60637 

226 june 1980 © BYTE Publications Inc 

Listing 1: A typical message sent using the electronic-mail system called MSG at the 
University of California, San Diego. This particular message was sent to two recip­
ients, the author (Levin) and Hutchins. 

To: hutchins levin 
From: dan 
Date: Thu Nov 15 17:42:31 1979 
Subject: wednesday at 3 pm 
cc: 
Message: 

I have put the two of you down for 3 PM, Wednesday. OK? 

My office. 

dn 

Listing 2: The procedure for generating a message under the MSG electronic-mail 
system. All input by the user is shown underlined. The caret (A) indicates use of a con­
trol character, in this case a control-D. 

< -.§.ndmsg 
To: hutchins 
Subject: tomorrows meeting with dan 
cc: levin 
cc: 
Type message, end withA D  
:;>hould we get together shortly before 3 to go over what we'll cover with dan? 
AD 

now? If not, what capabilities are 
needed to make them feasible? These 
kinds of information networks de­
pend heavily on distributed process­
ing and storage, features that are op­
tionally available with relatively in­
expensive off-the-shelf personal com­
puters. The existence of computer­
based community bulletin boards 
demonstrates the feasibility of using 
current microcomputers (for exam­
ple, the Apple II and Radio Shack 
TRS-80) . 

The physical interconnection can 
be provided by the dialed-telephone 
network (as in existing bulletin-board 
systems), by a combination of dialed 
and leased lines (as in existing nation­
wide packet-switched networks), by 
cable television lines, or by radio 
transmission. 

The simplest format for message 
transmission is to transmit straight 
ASCII (American Standard Code for 
Information Interchange) characters 
through an acoustic-coupler modem. 
With noisy lines (generated by all of 
the physical interconnections de­
scribed above), you lose characters, 
but for many purposes this is accept­
able (the English language is con­
siderably redundant). However, a 
protocol called Dialnet is currently 
being developed at Stanford Universi­
ty for personal computers (see 

Dialnet Protocol by M Crispin and I 
Zabala, Stanford Artificial In­
telligence Laboratory, Palo Alto CA, 
1979).  This protocol, which sends in­
formation in error-resistant blocks 
called packets, and ones like it, can 
allow personal compu_ters to use 
noisy lines to send noise-free 
messages. 

In many cases, users are not overly 
concerned about the possibility that 
some unknown person might look at 
their electronic mail. ·Yet most often 
we prefer to know that nobody else is 
reading our mail. In some cases, this 
need for privacy is critical. There are 
many simple encoding/decoding 
algorithms that provide some secu­
rity; unfortunately, these simple algo­
rithms are relatively easy to decipher. 
(As an example of such a system, you 
can encode a message by calculating 
the exclusive-OR of text segments 
with a secret key, then have the 
receiver decode i t  by another 
exclusive-OR operation with the 
same key . )  

Recently, a series of  trap-door en­
coding/decoding algorithms have 
been developed, at Stanford by Diffie 
and Hellman in 1976 and later at the 
M a s s a c h u s e t ts I n s t i tu te o f  
Technology (MIT) b y  Rivest, Shamir, 
and Adleman in 1977 (see references 4 
and 12). Trap-door algorithms prom-
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FOR SERIO US USERS 
OF 8080, 8085, OR Z80 COMPUTERS 

PRI NTER WIZARD - Now add powerful capabilities to 
your printer.  Free your computer for use while 
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% K .  

Documentation only 
EX80M 1 03 
EX80M 1 03 D  

$ 4 5 .00 
$ 7 . 50 

DISASSEMBLER - Disassemble machine code into stan­
dard source language. Modify or relocate existing programs 
such as DOS or BASIC using your existing assembler (not 
included).  Disassembles any 8080, 8085,  or Z80 code, in­
cluding embedded data blocks and "trick" codes. 
Generates symbol and label tables . 

Documentation only 
EX80M2 1 7  
EX80M2 1 7D 

$ 7 5 .00 
$ 1 2 . 50 

ALL EX COM products are fully supported and warranted indefinitely against 
original defects. Available on single or double density NORTHSTAR 5 y, " 
diskettes, 300 o r  1 200 baud cassettes (specifyl .  Washington residents add 
5.3% tax. 

EX COM 
P.O.  Box 1 802 Bellevue, Washington 98009 U.S .A.  

Telephone (206)  641 -6 5 7 7  

Not for sale in any 
bookstore ! Not avail­
able at any price ! 
The new Consumer 
Information Catalog! 

It's the free booklet 
that lists over 200 
helpful Federal pub­
lications; more than 
half, free. On topics 
like home repairs. 
Money management 

f;M� General SerVIces Adnurustration. 

Nutrition. Informa­
tion that could help 

to a better way 
of life. 

To get your free 
copy, just write : 

CONSUMER INFORMA!riON 
o=.:· PUEBLO, COLORADO 81009 

APPLE I I  PARALLEL INTERFACE CARD
�< 

John Bell Engineering Is announcing a n  Apple II 
Parallel Interface Card. There are tour JIO ports with 
handshaking logic. The board has two 6522 versatile 
Interface adapters and a 74LS74 for addressing and 
timing. Each 6522 has two Interval tim ers. This will in· 
terface your Apple I I  to printers, speech synthesizers, 
keyboards, and other John Bell Engineering products. 
Inputs and outputs are TTL and CMOS compatible. 
Prices: 

79·295 Complete kit $69.95 
79-295 Assembled $79.95 

SOLID STATE SWITCH 

Now you can control the World! Switch lights on and 
off for home securH:y, computer controlled disco light 
shows. Turn your printer on only when needed. The 
Switch can handle 720 watts (120 VAC 6 AM PS). Its In· 
put is TTL compatible (5V·2MA), Isolation 1500VDC. 
The circuit board Is 2" square on the one channel kit 
and 2"x 8" on the 4 channel unit. 
Prtces: 

1 Channel kit $9.95 assm. $12.50 
4 Channel kit $34.95 assm. $44.95 

A to D D to A CONVERTER 

John Bell  Engineering now has available an Analog to 
Digital and Digital to Analog Converter Board. Featues 
low cost medium speed (50,000 conversions per 
second) for applications such as speech recording and 
music synthesizing. Single power ( + 5) required. 
Parallel inputs and outputs Include 8 data bits, strobe 
lines, and latches. Analog Inputs and outputs are 
medium impedance zero to five volt range. 
Prices: 

79-287 Kit $49.95 
79-287 Assembled $69.95 

PROD UCTS AVAI LABLE FRO M :  

J O H N  BELL ENGIN EERING 
P.O. BOX 338 

DEPT. 4 
REDWOOD CITY, CA 94064 

(41 5) 367-1 1 37 

ADD 6"10 SALES TAX IN CALIFORNIA AND SI.OO SHIPPING & HANDLING FOR ORDERS 
LESS THAN $20. ADD 4% FOR VISA OR M.C. 

J B  E N G I N EERI N G  
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ise an extremely high degree of securi­
ty for even everyday use. A clear 
description of these cryptic functions 
is provided by Martin Gardner in the 
August 1977 issue of Scientific 
American (reference 5). 

MSG: A Usable Electronic-Mail 
5'ystem 

Many different s'oftware ap­
proaches have been tried for sending 
and receiving electronic mail . 
However, certain features are com­
mon to many existing electronic-mail 
systems. These have been included in 
a system called MSG . Every message 
is structured in a way illustrated in 
listing 1 .  

One command that is  needed is  S 
(an abbreviation for sndmsg), which 
automatically puts in the "From" and 
"Date" parts of the message header 
and assists in entering the rest of the 
message . For example, a message­
generation sequence is shown in 
listing 2 (user input is underlined) .  

On the UNIX operating system, the 
MSG program announces the arrival 
of new mail to you with the following 
message : 

From levin: tomorrows meeting 
with dan 

Two commands are used to read 
mail. The H (for header) command 
allows you to skim over mail, since it 
prints out only the sender and subject 
headers of the message. The T (for 
type) command then prints out the 
messages specified . The 0 (for delete) 
command is used to delete messages . 

A command that seems to add 
significantly to the utility of the mail 
system is the A (for answer) com­
mand, which quickly sends a reply to 
the originator of a message. When the 
A command is used, the MSG system 
automatically fills in the entire 
header, so that the user can easily 
compose a quick response. 

The ability in MSG to define a 
group of people to receive messages 
allows this message system to be used 

I want to thank the many Communications 
students at UCSD who participated in the 
development of these ideas, and Yaakov 
Kareev for helpful comments on earlier ver­
sions of this paper. My thanks to the many 
people across the country who participated in 
the evolutionary development of the MSG 
electronic-mail system, including Martin 
Yonke, John Vittal, and others at BBN, and 
Greg Haerr at UCSD. 
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for teleconferencing. With the MSG 
system, a user can type a list of names 
into a text file, then send one or more 
messages to all of these people simply 
by supplying the name of the text file. 

The particular MSG system 
described here has other nice features, 
such as a forward command and the 
ability to keep several different mail 
files. But the capabilities described 
above seem to be the ones that make 
the system valuable enough to be 
used widely. 

New Images of News 
We have explored a new world-a 

world in which "news" is defined by 
each individual .  Everyone serves as 
his or her own editor of news through 
the establishment of a set of standing 
questions . Everyone also serves as a 
reporter of news by submitting stand­
ing answers to the information net­
work. These standing questions and 
standing answers bounce around the 
net until they are appropriately 
matched, possibly through the 
assistance of various kinds of 
mediators . Knowledge spreads 
through the net, following the heavily 
traveled paths to where it is needed. 

This new kind of information net­
work has major implications for us 
and for our society. I have touched 
on some of these issues here; I am also 
exploring the effects of this kind of 
interactive media on education and 
on entertainment (see references 8 
and 9) .  These other uses of interper­
sonalized media will affect the 
information-interchange uses, since 
the educational and entertaining uses 
are likely to carry personal computers 
into homes, thus bringing about 
widespread use. Costs are dropping 
substantially, but even so, not many 
people are likely to invest several 
hundred dollars to improve their in­
formation access. However, they are 
likely to invest that amount for enter­
tainment. So the educational and in­
formational uses may well follow 
interactive entertainment.  

For More Information 
If you are concerned with develop­

ing new forms of interactive com­
munication, I urge you to contact me 
and my associates by whatever 
medium you select. Our mailing ad­
dress is given at the beginning of this 
article; our telephone number is (714) 
452-4410. We are located at Third 
College, Media Center Communica-

tion Building, and my address for 
electronic mail is "catt:levin" for those 
with access to UCSD's word­
processing system. • 
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ll\'TE's flits 
Fixing the Fee 

A Bits item in the March 1980 BYTE 
("Real-Time BASIC Available Free," 
page 174) reported that the LLL BASIC 
system developed at the Lawrence Liver­
more Laboratory was available for just 
the duplication fee from the National 
Software Center in Argonne, Illinois. 
One of our readers called the Center and 
learned that the duplication fee for LLL 
BASIC is $159. • 
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Reliable Business 
Bookkeeping 
Software 
ORDER ENTRY 
M I C ROSOFT CP/M

8
. PET, 

A P P L E  ! 1 ,  M I CROPOLIS:  
$350/ea. 

G L, A/P, A/R, 
I NVE NTORY, 
PAYROLL 
TRS•80 M O D  1 :  $ 1 00/ea. 
CBASIC-C P / M � $200/ea.  
ATA R I ,  P ET ,  APPLE I I ,  
T RS •80 M O D  I I ,  
M I CROPOLIS,  
V ECTOR ,  EXI DY, 
DYNA BYTE,  CROM EMCO, 
M I C ROSOFT CP/M R: 
$ 1 40/ea.  

They a ll work together ' 

Buy s im ple, effective 
programs des igned 
spec if ica l ly  for your 
machine. Cal l us once 
for same week del ivery 
on a product you can 
use the day you 
receive it, and two 
years f rom now when 
you r  company is twice 
as big. 

Order today by U P.S. 
COD. We' l l  pay 
postage and hand l i ng 
on Am. Ex.,  Visa, 
Mastercharge, or pre­
paid orders. 

(:(JfVl �,;; tT lVll-\X 
467 HAMILTON AVE. PALO ALTO, CA. 94301 

D i"SC ODI\i'T:::::�· CO�PARE PRICEiCQ UALITYiCDELIVERY""'SERVICE 
you I I  know why you don't have to look anywhere else! , 

APPLE 
16K Apple II or Plus . . . . • . . .  $ 995 
48K Apple II or Plus . . . . . . . . 1159 
Disk w/Controller . .  · . . . . . . .  539 
Disk . . . . . . . . . . . . .  : . . . . . .  450 
Pascal . .  . . .  . .  . . .  . .  . .  • . .  . 505 
ATARI 
400 . .  " " " "  . . . . . . . . . . .  $ 495 
800 . . . . . . . . . . . . . . . . . . . . .  865 
Disk . : . . . . . . . . . . . . . . . . . .  639 
APF ELECTRONICS 
APF Computer . . . . . . . . . . . .  $ 495 
CENTRONICS PRINTERS 

730-1 Parallel . . . . . . . . . . .  S 730 
730-1 Serial . . . . . . . . . . . . . 759 

' 779-2 Tractor. . . . . . . . . . . .  1035 
• 704 Serial . . . . . . . . . . . . . . 1795 
' 753-1 . . . . . . . . . . . . . . . . . . 2595 
COMMODORE PET 
8K "N" .. . . . . . . . . . . . . . . . . . .  $ 795 

Plu• $100 Free Merchandise 

16K "N" or "B" . . . . . . . . . .  . 995 
Pia• $150 Free Merchandise 

COMPUCOLOR 
16K . . . . . . . . . . . . . . . . . . . . 1595 
32K . . . . . . . . . . . . . . . . . . . . 1695 
CROMEMCO. 
System 3 . . . . . . . . . . . . . . . .  $ 5445 
Z-2H . . . . . . . . . . . . . . . . . . . 9445 
HAZELTINE 
1210 . . . . . . . . . . . . . . . . . . . .  $ 825 
1500 . . . . . . . . . . . . . . . . . . . .  1095 
INTEGRAL DATA 
440 (Paper Tiger) . . . . . . . . . . . .  $ 880 
440-Graphics . . . . . . . . . . . . . . 945 
INTERTEC 

. 
Super Brain 32K . . . . . . . . . . . $ 2495 
32K memory upgrade with purchase 

$19.95 
SuperBrain 64K. . . . . . . . . . . 2695 
NEC SPINWRITER . 
' 5530 RO . . . . . . . . . . . . . . .  $ 2695 
'5520 KSR . .  . .  . .  . .  . .  . .  . .  2990 
'5510 RO . . . . . . . . . . . . . . . 2795 

Tractor add . . . •.. . . . . . . . . 200 

32K "N" or "B" . . . . . . . . . .  . 
Plu• $200 Free Merchandise 

TEXAS INSTRUMENTS 
1295 99 I 4 Computer . . . . . . . . . . .  $ · 995 

2040 Floppy . . . . . . . . . . . . .  . 
Plu• $200 Free Merchandise 

810 Printer . . . .. . . . . . . . . . . . . 1695 
1295 XEROX TERMINALS 

' 1740RO . . . . . . . . . . . . . . .  $ 2619 

2022 Printer (Tractor) . . . . . .  795 ' 1740 KSR · · · · · · · · ·  · · · . .  3000 

Plu• $100 Free Merchandise ' 1750 RO · · · · · · · · · · · · · · · 2800 
' 1 750 KSR . .  . .  . .  . .  . . .  . .  . 3170 

C2 "N" CassettL . . . . .  add S 89.90 Tnictors add . . . . . . . . . . . . · 235 MAIL ORDER ONLY PHONE (212) 986-7690 
Send Certifted Check (Personal or Company Checks require 2 weeks to clear.) 
We pay all shlpJ?ing and insurance charges except items marked with asterisk. 
VISA, MasterCharge add 4% N.Y.S. Residents add appropriate sales tax. 

Micro Computer Discount Co ' (DENOTES ITEMS 

60 E. 42nd St., Suite 411,  New York, N.Y. 10017 SHIPPED F.O.B. NYC) 

WANTED 
A Hot New Market 

looking for a Systems House! 
Retail Pharmacy Computerization 
• New approach that assures patentability. 

• Simple, flexible functioning plus 

pharmacy management and accounting. 

• Efficient "third party" billing. 

• Eliminates time consuming 

pharmaceutical chores. 

• Applicable to any pharmacy situation 

or size. 

Expected Period of Development 

Approximately 6 Weeks 

Write or call: 

Art Bennett 
1 000 Pine Ave., Apt. 1 7 7  

Redlands, C A  92373 

( 714)  792-6676 
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Fifteen: A Game of Strategy 
(or Tic-Tac-Toe Revisited)  

John Rheinstein 
10 Gould Rd 

Lexington MA 02173 

Most of us lost interest in the game of 
tic-tac-toe by the age of ten or twel ve. By 
th is  time we had learned the strategy, and 
the game presented no further chal lenge. 
U po n  cast i ng the game i n  a d ifferent fo rmat, 
though, the strategy is no lo nger so obvious 
and a new, more chal lenging game may be 
developed . The game of Fifteen, described i n  
Robert Teague's  Computing Problems for 

FOR TRA N Solution , is such a game. 

Listing I: The game of Fifteen, written in Digital Group MaxiBA SIC. The 

program can be easily modified to run in other versions of BA SIC. Fifteen is 

a two player game. Players alternate picking numbers between 7 and 9, using 
each number only once. The object is to select numbers so that the sum of 

three of them is 7 5, while at the same time preventing the opponent from 
achieving the sum with three numbers. 

1 0  
20 
30 
40 
50 
60 
65 
70 
80 
90 
1 00 
1 1 0  
1 20 
1 60 
1 70 
1 80 
1 90 
200 
230 
250 
260 
270 
280 
290 
300 
3 1 0  
320 
330 
340 
345 
350 
360 
370 

# " - - - - - - - - - - - - - - - - - - - - - - - - -
# "  F I F T E E N - A G A M E 0 F S T R A T E G Y "  

# "  D 0 Y 0 U W A N T I N S T R U C T I 0 N S ( Y  O R  N )  " ; 
I N P UT A$ 
I F  A$ <> "Y" T H E N  1 60 
# " "  
# "  Y O U  A N D  T H E  Z-80 A LT E R NATE P I C K I N G  N U M B E R S  B ETW E E N "  
# "  ( I N C LU D I N G )  1 A N D  9 - Y O U  START. T H E  O B J E CT IS TO" 
# "  P I C K  T H R E E  N U M B E R S  THAT SUM TO 1 5 , AND TO K E E P  T H E "  
# "  Z-80 F R O M  D O I N G  T H I S . " 
# "  I F  Y O U  P LA Y  P E R F ECTLY Y O U  M A Y  W I N  OR F O R C E  A T I E. " 
# "  I F Y O U G O O F - T H E Z-80 M AY W I N . " 
D I M  C ( 1 1 )  , D  ( 1 1 )  
F O R  K=1 TO 1 1  
R EA D  C ( K) , D  ( K) : N EXT K 
F O R K =  1 TO 9 
R E A D  A1 ( K )  , B 1  ( K )  : N EXT K 
D I M  B (9)  , A  ( 3 , 3 )  
# ' ' " 
# " N E W G A M E  S T A R T S N O W . . .  " 
F O R  J=1 .TO 3 
F O R  1 = 1  TO 3 
LET A ( I , J )  = 0  
N E XT I 
N E X T  J 
LET Z = O  
# " " : # " Y O U R  M O V E " , 
I N P UT C 1  
# " "  
I F  C 1  > 9 T H E N  620 
I F  C1 < 1 T H E N  620 
R = A1 ( C 1 ) - : C  = B1 ( C 1 ) Listing 1 continued on page 232 
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The game of F ifteen is a two p layer game. 
The pl ayers alternate p icking nu mbers 
between 1 and 9, u s i ng each n u m ber o nly  
on ce. The obj ect i s  to select n u m bers such 
that the sum of three of them is 1 5 , and at 
the same t ime to prevent the o p posing 
p l ayer from ach ieving a sum of 1 5  with th ree 
nu mbers . For example,  ass u m e  that the two 
p layers are A and B. If the first p l ayer, A, 
picks the n u m be r  5, t h e  statu s  of the game 
may be i nd i cated as shown be low:  

1 2 3 4 5 6 7 8 9 
A 

If the seco nd p layer, B, then picks the 
n u mber 3 ,  we have: 

1 2 3 4 5 6 7 8 9 
B A 

Co nt inu i ng, we might h ave : 

1 2 3 4 5 6 7 8 9 
B A A B 

Neither p layer can now achieve a s u m  of 1 5  
in  the next move, which might look as 
shown h ere : 

1 2 3 4 5 6 7 8 9 
B B A A B A 

On the next turn A can w i n  by p ick ing 2 as 
fo l lows:  

1 2 3 4 5 6 7 8 9 
B A B A A B A 

s i nce the s u m  of 2 + 5 + 8 is 1 5 . 
Th e relatio n s h i p  between tic-tac-toe and 

the game of F ifteen, as described above, i s  
based u pon t h e  3 by 3 m agic s q u are : 

6 8 

7 5 3 

2 9 4 
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CP/M" SOFTWARE 
Word Processing For CP/M 

FMT Text Formatter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 75 
Use FMT and your text editor to convert your CP/M system to a 
powerful word processor. FMT features include 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. Added 
capabilities for daisy-wheel printers: superscripting, subscripting, and 
half-line spacing. 

Run Cromemco Software Under CP/M 
ADAPT Software Interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50 

Now you can get Cromemco software to run on your CP/M system. 
ADAPT interfaces those powerful Cromemco packages (except for Multi­
User BASIC! to any Z-80 based CP/M system without patching. ADAPT 
works without changes for any memory size. 

Fast RATFOR 
RATFOR (RATional FORtran} . . . . . . . . . . . . . . . . . . . . . . . . . .  $95 

RATFOR lets you write structured code that translates to Microsoft or 
Cromemco FORTRAN. TSW's RATFOR ( RATional FORtranj 
precompiler runs at more than 1000 statements per minute. 
Documentation includes " Software Tools" book by Kernighan and 
Plauger. (ADAPT and RATFOR packages combined $ t 251 

THE SOFTWARE WORKS 
8369 Vickers 
San Diego, CA 92 l l t  

(7t4j 569- t72t 

VISA and MasterCharge accepted. 

CP/M is a trademark of Digital Rescar'(h. 

A Me?sage 
to  our S u bscri bers 

From time to t ime we make 

the BYTE subscr iber  l ist 

avai lable  to other com panies 

wh o wish to send our 

subscribers prom oti onal 

material about  their p ro du cts. 

We take great care to screen 

these companies, c ho osing 

only those wh o are reputable,  

and whose produ cts, services, 

or informati o n  we feel wou l d  

be o f  interest t o  y o u .  D i rect 

mai l  is an efficient med ium 

for  p resenting th e latest 

personal com puter goods a n d  

services to au r su bscribers. 

Many BYTE su bscri bers 

appreciate th is control led 

use of our mai l ing l ist, and 

look forward to finding 

inform ati on of interest to 

them in  the mai l .  Used are 

our su bscribers' names and 

addresses only ( n o  other 

i nformati on we m ay have is  

ever given) .  

Whi le  we bel ieve the 

distri bution of this 

informatio n  is of benefit to 

our subscribers, we firmly 

respect the wishes of any 

su bscriber wh o does not want 

to receive such prom otional 

l i terature. S h o u l d  you wish to 

restrict the use of your  name, 

s imply send your  request to 

BYTE Publ icatio ns I nc, Attn: 

Ci rcu l atio n  D epartment, 

70 Main St, Peterborough N H 

03458. Thank you.  
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Marymac Industries Inc 

1tad1e lhaeK 
AUTHORIZED SALES CENTER 

Save 1 0°/o 1 5°/o 
OR MORE 

DE�IVE 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 6 9  katy Fwy., Katy 
(Houston) Texas 7 7 4 50 

Telephone 1-71 3-39Hl747 TRS•SO" 
FOR BUSINESS, 

LEARNING 
AND 

ENTERTAINMENT 

Meet TRS-80's Big Brother! 
The New TRS-80 Model I I  

W e  are located just 5 hours 
from the giant Tandy Com­
puterware House in Ft. 
Worth, Texas. 

we·ve added a b1gger. more 
powerlul "brother" to the TRS-80 lam1ly. It's TAS-80 
Model I I - a completely 
new miCrocomputer lor 
bus1ness opplications. Call 

Joe McManus 
Today 

CHARGE IT 

I B M + C P / M + O S M  
= CP I M Compatible Distributed Processing 

Multi-User Computer System 

IBM 3101 IBM 3101 

IBM 3101 IBM 3101 
0 S M Computer Corporation is introducing a true mult i  user, multi 
tasking computer system. 

Hardware features Software Features 

1. IBM 3101 terminals. 
2. Each user has its own complete 

system consist i n g  of C P U ,  
memory, console, a n d  printer(op­
tional). 

3. Unlike MP/M system there is no 
speed degradation as you add 
users. 

4. All users share common data 
base disk storage and host 
printer. 

5. Users can select either host or 
local printer. 

6. Dual floppy and up to 1 28 mega 
byte hard disk storage. 

7. Up to 128 user terminals. 
8. Each user has a hardware CPU 

reset button. If any of the users 
"crash" he can reset his CPU 
without affecting other users. 

: .................................................. ': 

2364 Walsh Ave. 

1. Use of CP/M 2.2 al lows any CP/M 
compatible software to be used. 
DPOS/2 mult iuser supervisor ex­
ecutive 

2. 

3. 2 f i le protect modes (in addition 
to CP/M's) prevent "fatal em­
brace" and "interleaved update 
sequences". 

4. Automatic system printer spool­
ing. 

5. Messages can be passed among 
users. 

Single user Mainframe (Z80, 64K 
memory, 2 serial 3 parallel 1/0, 1 .2 

M Byte 8 inch dual disk) . $5,1 95.00 
Two user Mainframe . . . . .  $7,790.00 
Each additional user (CPU, 
64K memory, 1/0) . . . . . . . . $1 ,295.00 
IBM 3101 terminal . . . . . . . .  $1 ,250.00 
Texas Instrument 820 RO . $1 ,695.00 
QU ME 5/45 RO . . . . . . . . . . . $2,550.00 
27 Mega Byte Hard D isk . . .  $4,995.00 ·==

.

�= t()��\ c��;tr�!��n � 
Santa Cl ara, CA 95051 (408) 496·6910 . Dealer Inquiries Invited 

ri••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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I t  may be seen that the sum of any horizon­
tal row, any vertical co l u mn,  or any d i ago nal 
is 1 5 . In ad d it ion,  no other co mbi nation of 
th ree of th ese n u m bers sums to 1 5 .  Thus 
playing the ga me of F ifteen i s  the same as 
p l ay i ng the game of t ic-tac-toe if the rela­
tio nsh i p  i n d icated in the magic sq uare is 
known.  If  th is  relat io nsh i p  is not known, 
then derivation of the strategy, except by 
enu meration of all cases, i s  not trivial . 

The acco m panyi ng l isti ng was written i n  
M ax i BA S I C  fo r a Digital  Gro u p  Z-80 micro­
co mp uter. With minor  changes it sho u l d  run 
on any co mputer with B AS I C. If your 
vers ion of BAS IC does not have an E X IT 
statement, then j ust l eave this  state ment out 
of any l i nes i n  which i t  appears. The sym bol 
# is a short form of the command P R I NT. 
The p rogram is  based u pon a m odified ver­
sion of the game of tic-tac-toe in David Ahl 's 
707  Basic Games. As l i sted here, th e com­
pu ter wi l l  make a random m ove on i ts first 
or seco n d  m ove, after which it wi l l  p l ay 
perfectl y .  If you p l ay perfectly, you wi l l  
either win o r  force a tie, each of these 
ou tcomes having roughly  an equal proba­
bi l i ty of occurrence. 

If  you are playing the game of t ic-tac-toe 
as l i sted in A h l ' s  boo k,  inserting the fo l low­
ing statement wi l l  make the game much 
more i n terest ing by e l i m i nati ng so me less 
than o pti mal moves : 

1 9 1 5  B (8) = A (3 , 1 )  + A (2 ,2)  + A ( 1  ,3) 

I have fou n d  that friends who evidence 
no i nterest in p l aying the game of tic-tac-toe 
wi l l  p l ay the game of F ifteen with great 
i nterest and fi nd it to be chal l engi ng. As 
soo n  as I ind icate the  magic  squ are relation­
ship with tic-tac-toe, the interest qu ick ly  
wanes after j ust a few more games. I hope 
yo u ' l l  find the game i nteresti ng, too . • 

Listing 1 continued: 

380 I F  A ( R , C) < > 0  T H E N  620 
390 LET A ( R , C) ; - 1  
400 G OSUB 1 660 
41 0 I F  Z ; 1  T H E N  490 
420 R E M  MACH I N E  M O V E  
430 G O S U B  1 1 00 
440 R E M  T EST F O R  G A M E  W I N  
450 GOS U B  1 660 
460 I F  Z ; O  T H E N  650 
490 # " "  
500 FOR K ; 1 T O  9 
5 1 0  8 ; A ( A 1  ( K )  , 8 1  ( K ) ) 
520 # TA B  ( 20 )  ; K ; 
530 I F  B <> 0 T H E N  550 
540 # "  " 
545 GOTO 575 
550 IF 8 > 0 T H E N  570 
560 # "  y 0 u 
565 GOTO 57 1 
570 # "  z - 8 0 ' 
5 7 1  I F ABS ( B ) > 1 T H E N # " * " ;  
573 # " "  
575 N E XT K 
580 # " "  
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590 
600 
620 
630 
640 
650 
660 
670 
680 
690 
700 
7 1 0  
720 
7 30 
740 
750 
760 
770 
780 
790 
800 
8 1 0  
900 
9 1 0  
920 
930 
940 
950 
960 
970 
980 
990 
1 000 
1 0 1 0  
1 1 00 
1 1 1 0  
1 1 20 
1 1 30 
1 200 
1 2 1 0  
1 220 
1 230 
1 240 
1 2 50 
1 2 70 
1 280 
1 290 
1 300 
1 3 1 0  
1 320 
1 330 
1 340 
1 350 
1 360 
1 3 70 
1 3 80 
1 390 
1 400 
1 4 1 0  
1 420 
1 430 
1 440 
1 450 
1 460 
1 4 70 
1 480 
1490 
1 500 
1 5 1 0  
1 520 
1 530 
1 540 
1 550 
1 560 
1 570 
1 580 
1 590 
1 600 
1 6 1 0  
1 620 
1 630 
1 640 
1 660 
1 700 
1 7 1 0  
1 720 
1 730 

I F  Z < > O  T H E N  2070 
G OTO 330 
# " I  L L E G A L M 0 V E, T R Y A G A I N "  
# " "  
G OTO 330 
LET T2 ; 0 
F O R  J ; 1  TO 3 
F O R  1 ; 1  TO 3 
I F  A ( I  ,J) < > 0  T H E N  700 
LET T2 =T2+1 
N EXT I 
N E XT J 
I F  T2 > 0 TH E N  270 
GOSUB 1 340 
G OTO 490 
I F  T2 > 1  T H E N  490 
FOR J ; 1  TO 8 
I F  8 (J)  = -2 T H E N  E X IT 800 
N EXT J 
GOTO 730 
GOSUB 2000 
G OTO 490 
F O R  J ; 1 TO 9 
8 (J)  ; 0 
N E XT J 
F O R  J = 1 TO 3 
F O R  I ; 1 TO 3 
8 (J)  ; 8 (J)  + A  (J , I )  
8 (J+3) ; 8 (J+3) + A ( I ,J)  
N EXT I 
N E XT J 
8 ( 7 ) ; A ( 1 , 1 ) + A ( 2 , 2 )  + A ( 3 , 3 )  
8 ( 8 ) ; A ( 1 , 3 ) + A ( 2 , 2 )  + A ( 3 , 1 )  
R ET U R N  
F O R  I ; 2 T O  3 
C ( I )  ; I N T  ( 2 .99 * R N D  ( 0 ) ) + 1 
D ( I )  ; I N T  ( 2 .99 * R N D  (0) ) + 1 
N EX T  I 
F O R  I ; 1 TO 8 
I F  8 ( I )  > 1  T H E N  E X IT 1 3 70 
N E XT I 
F O R  1 ; 1  T 0 8 
I F  8 ( I )  < - 1 T H E N  E X IT 1 3 70 
N E XT I 
F O R  K ; 1  TO 1 1  
LET I ; C  ( K) 
LET J = D  ( K )  
I F  A ( I , J) < > 0  T H E N  1 330 
LET A ( I ,J) ; 1 
G OTO 1 360 
N E XT K 
# "  . . .  T I E  G A M E  . . .  " 
L ET Z ; 3  
R ET U R N  
I F  I > 3  T H E N  1 440 
FOR J = 1  TO 3 
I F  A ( I , J) ;O T H E N  E X IT 1 420 
N E XT J 
G OTO 1 360 
LET A ( I ,J) ; 1  
G OTO 1 360 
I F  I >6 T H E N  1 5 1 0  
F O R  J ; 1  T O  3 
I F  A ( J , I -3) =0 TH E N  E X I T 1 490 
N E XT J 
G OTO 1 360 
LET A ( J , I -3 )  ; 1  
G OTO 1 360 
I F  1 > 7 T H E N  1 550 
F O R  J ; 1  TO 3 
I F  A ( J , J) ;0 T H E N  E X IT 1 590 
N E XT J 
I F  A ( 1 , 3 ) =0 T H E N  1 6 1 0  
I F  A ( 3 ,  1 )  ; O T H E N  1 630 
LET A ( 2 ,  2 )  ; 1  
G OTO 1 360 
L ET A (J ,J)  ; 1  
G OTO 1 360 
L ET A ( 1 , 3 ) ; 1  
GOTO 1 360 
LET A ( 3 ,  1 )  ; 1  
G OTO 1 360 
LET T1 ; 0  
F O R  J = 1 T O  3 
I F  A ( J ,  1 )  < > A  ( J ,  2) T H E N 1 750 
I F  A ( J ,  1 )  <> A ( J , 3 ) T H E N  1 750 
T1 ; A (J, 1 )  Listing 1 continued on page 234 
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MAK E Y O U R  BAS I C  
B ETTE R  F O R  B U S I N ES S  

Developing bus1ness applications Without keyed file support IS l ike 
producing a play without the right cast - you can expend neJ'dless 
time and money, and end up g1ving an Inadequate performance. 
Enter MAGSAMTM 

MAGSAM picks up where your BASIC leaves off by prov1dmg 1t 
with a powerful Keyed File Management System that's quick and 
easy to use. The result is apphcat1ons that do exactly what you want 
them to - instead of only what BASIG: allows you to. 
Supporting Cast 

MAGSAM's advanced features and capabilities include: 
• Random. sequential, and gener1c access by key 
• Secondary indexing with any number of keys 
• Key and record deletes with automatiC space reclamatiOn 
• Dynamic file allocat1on and extens1on 
• Complete compatibility with BASIC files 
• Interactive tutorial program 
• One year update service 

The versatile MAGSAM file management is now available in two 
major versions. MAGSAM IV, the new h1gh performance assembler 
version, is ideal for business applications in wh1th ,response time 1s 
critical. Complete with an interface for CBASIC,  MAGSAM IV 1s 
$295. MAGSAM Ill is the standard version and IS m use world w1de. 
Wr1tten in BASIC, it 1s available for CBASIC, Microsoft BASIC. or 
Micropolis BASIC for $1 45. The MAGSAM manual alone 1s $25. 
You're the Star 

MAGSAM is available immediately -off the shelf. So you can begm 
saving time and money now while prov1ding your customers and 
clients with applications that truly meet thew needs. Send for a free 
brochure telling the full story on MAG SAM. or see a demonstrat1on 
at your computer dealer today. 
Another Business Solution fro m :  

[MAG] MICRO APPLICATIONS GROUP 
7300 Caldus Avenue. Van N uys, CA 9 1 606 

� WATS l i ne in ou r 
Peterborough, New 

Hampsh i re office. 
If you wou l d  

BYTE's 
Toll-free 
Subscriber 
W.A.T.S. Line 

( 800) 258-5485 
We thank you and look 
forward to serving you. 

you are invite.d 
to cal l *  

(800)258-5485 

C i rcle 1 94 o n  i nqu iry card. 

Multi-User North Star Horizon 
Hard Disk Computer Systems 

Interrupt-driven, bank-switching timesharing, developed by M icro 
Mike's, Inc. for the North Star Horizon computer, has been 
mated to Micro M ike's hard disk operating system. 

As many as four 26.5 megabyte (formatted) Winchester-type, 
sealed-media Shugart hard disk units can provide users access to as 
much as 1 06 megabytes (formatted) of stored information in a 
flasb. Micro Mike's timesharing/hard disk operating system, 
TIMESHA VER,® allows as many as seven users per timesharing 
computer system, each user simultaneously running a different 
program. 

The programming staff of M icro M ike's has written a wide variety 
of comprehensive business application programs in North Star 
BASIC, based around a set of defined Common SUBroutines 
(CSUB). Most programs are available separately or are included in 
Micro Mike's Program Library. 

IN STOCK: 
North Star Horizon computers 
Zenith Z 19 intelligent (ZBO·based) terminals 
Printers: NEC Spinwriter, Texas Instruments TI 8 10, IDS-

440 Paper Tiger 
Shugart 26.5  megabyte (formatted) hard disk units with S- 1 00 

controller card for North Star• systems 
Call or write for cl�tails and descriptive literature. 

Micro Mike's, Inc. 
905 South Buchanan 

Amarillo, Texas 79101  * USA • 

telephone: 806-3 72-3633 
making technology uncomplicated . . .  for People 

Copyright I 980 Micro Mike's, Inc. All Rights Reserved Worldwide. 

WHY PAY MORE? 
Compare our prices and service 
SO ROC 
IQ 1 20 . .  . . . . . . . . .  $ 790. 
IQ 140 . .  . . .  . . . . . .  $ 1 1 90. 

CENTRONICS PRINTERS 
Prices too low to advertise. 
Call for best price. 

LIVERMORE DATA MODEMS 
300 BAUD . . . . . . . . . . . . . . .  $ 1 70. 
RS-232, 2 yr. uncond. guarantee 

BASF DISKEnES 
51/4 ' 1 01$30. 
8" 1 01$30. 

CABLES 
IEEE to Centronics . . . . . . .  $ 1 00. 
RS-232 . . . . . . . . . . . . . . . . . . S 25. 

COMMODORE SPECIALS FREE • 
PET32K (N&B) . . . . .  1 295 . . .  1 75. 
PET 16K (N&B) . . . . . .  995 . . .  1 35. 
PET 8K. . .  . . . . .  795 . . .  1 00. 
PET 2040 Disk 

Drive . . . . . . . . . .  1 295 . . .  1 75. 
PET 2022 Tractor 

Pri nter . . . . . . . . . .  795 . . .  1 00. 
PET CZN Cassette 

Deck . .  . .  . .  . .  . 95 . . .  1 2. 

BPI GENERAL LEDGER 
Accounting System for Apple 
II Computers-Special . . .  $399. 

CDS SERIES 80 IPS-100 
• Main Frame 
• Key Switch (ON/OFF) 
• 8085 Processor 
• 630,000 Byte Disks 
• 10 Slot S-1 00 Buss 
• 32K Ram 
• 2 1ndependent RS-232 

I/O Ports 
• Up to Four Users 
• 1 1 0  Volts 60 HZ 
• 220 Volts Available 
• List Price $3295. 
• Sale Price $2700. 

TO ORDER: 
Send check or money order. 
VISA/Master Charge/C.O.D. 

• Free merchandise with purchase of CBM item. 

COMPUTER 
PRODUCTS INTERNATIONAL 
P.O. Box 1 7675 Washington, D.C. 20041 

703·573-9633 
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CORPORATION 
Suile 14 Ft. Worth. Texas 76133 (817) 294-2510 

CP M rs a r�grsteretl tradem�rk of Orgrtal Research Corp. 
TRS·80 r s a regr5tert!S tradtm<trk o! RadroShack. 

Listing 1 continued: 

1 740 A ( J , 1 )  = 3 * A ( J , 1 )  
1 74 5  A ( J , 2)  = A (J , 1 )  : A ( J , 3 )  = A (J , 1 )  
1 750 N E XT J 
1 760 F O R  J = 1 TO 3 
1 770 I F A ( 1 , J) < > A ( 2 , J) T H E N 1 8 1 0  
1 780 I F  A ( 1 , J ) < > A ( 3 , J )  T H E N  1 8 1 0  
1 790 T1 = A  ( 1 , J ) 
1 800 A ( 1 , J )  = 3 * A  ( 1 , J ) 
1 805 A ( 2 , J)  = A ( 1 , J) : A ( 3 , J )  = A ( 1 , J ) 
1 8 1 0  N E XT J 
1 820 I F  A ( 1 , 1 )  < > A ( 3 , 3 )  T H E N  1 860 
1 830 I F A ( 1 , 1 ) <> A ( 2 , 2 ) T H E N 1 860 
1 83 5  T 1  = A ( 2 ,  2 )  
1 840 A ( 1 , 1 ) = 3 * A ( 1 , 1 ) 
1 845 A ( 2 , 2 )  = A ( 1 , 1 ) : A ( 3 , 3 )  = A ( 1 , 1 )  
1 860 I F A ( 1 , 3) <> A ( 3 , 1 ) T H E N 1 9 1 0  
1 870 I F A ( 1 , 3 ) <> A ( 2 , 2 ) T H E N 1 9 1 0  
1 880 T1 = A ( 2 ,  2 )  
1 890 A ( 1 , 3 )  = 3 * A  ( 1 ,  3 )  

1 900 A ( 2 ,  2) = A ( 1 , 3 )  : A  ( 3 ,  1 ) = A ( 1 ,  3 )  
1 9 1 0  I F  T 1  > 0 T H E N  2030 
1 9 1 5  I F  T 1  < 0 T H E N  2000 
1 920 G OTO 900 
2000 # . . . Y 0 U W I N - T H I S T I M E . . . " 

20 1 0  LET Z = 1  
2020 R ET U R N  
2030 # " . . . Z - 8 0 W I N S T H I S T I M E 
2040 LET Z = 2  
2050 R ET U R N  
2070 # "  D O  YOU W I S H  TO PLAY A G A I N  (Y OR N ) " ;  
2080 I N P UT X $  
2090 I F  X$= " Y "  T H E N  250 
2 1 20 # " "  
2 1 30 # " T H A N KS F O R  T H E  G A M E. H O P E  Y O U  H A D  F U N ! ! "  
2 1 35 #" " 
2 1 40 GOTO 9999 
2 1 50 DATA 2 , 2 ,  1 ,  1 , 3 , 3 , 1 ,  1 , 3 , 3 , 1 , 3 , 3 , 1 ,  1 , 2 , 3, 2 , 2 , 3 , 2, 1 
2 1 60 DATA 2, 3 , 3 , 1 , 1 , 2 , 1 , 1 , 2 , 2, 3 , 3 , 3 , 2 , 1 , 3 , 2 , 1  
9999 E N D  
R EA D Y  

UCSD Pascal* for TRS-80t · Model I I  
The Standard Package: Operating System D Compiler D Screen Editor D Fi ler D Library D Z-80 Assembler 
D Patch Uti l ity Program D 280 page U ser Manual D jensen & Wirth Pascal Reference Manual D Bowles' Beginners 
Guide To U CS D  Pascal D tutorial d is k. 

Plus: 
• Single o r  double density d iskettes in  o n e  or more 

standard formats. 
• Disk Formatting program. 
• Configuration program for serial I /0. 

234 june 1980 © BYTE Publications Inc 

$350 Complete 

$300 without 
manuals or 
tutorial disk 

Optional Uti l ity Programs: 
• Fi le  conversion-

CP/Mt to Pascal . . . . . . . . . . . . . . . . . . $50.00 
TRSDost to Pascal . . . . . . . . . . . . . . . .  $50.00 

• Z-80 Disassembler/Dump Program . . . . . . .  $50.00 

Circle 1 97 on inquiry card. 



For 1 6K-32K PET, Dual Disk, and Printer 

FREE: LABEL PRINTER MODULE 
FREE: REPORT GENERA TOR MODULE 
Specify CBM 2040 or COMPU/THINK 
Package $150 
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 • Bron!, NY 10463 

Circle
.
1 9� on i nq u iry card. 

. MAGTC WANDM 
Word Processing System 

$ 40 0  
Starburst Computer 

Group, Inc.  
Route 2 Box 183 

Afton Virginia 22920 
(Authorized Dealer) 

Magic Wand works on any C P/M ® 
system with a l l  major C R T ' s .  Ask 
for our free point-by-point com­
parison of Magic Wand and two 
popular word processing syste m s .  

Magic Wand is  a Trademark of 
Small Business Applications Inc.  

"CP/M is a registered Trademark 
of Digital Research " 

(804) 3 6 1 - 1 1 8 0  

Circle 201 o n  inqu iry card. 

8 0 X24 VIOEOTERM™ 
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 • 1 K firmware incorporates PASCAL and BASIC 
protocalls so user is not required t o  enter machine 
language programs or change PASCALS. Misc. info. or 
Gotoxy files • Compatible with all  APPLE I I  peripherals 
so user won't need new software patches for future 
software products • Crystal controlled dot clock for 
excellent character stability • VIDEOTERM 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 up 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 i n  light pen capability • Inverse display 
mode • 50/60 HZ operation • Sockets on aii iC's. 
PRJCE:Without graphlc EPROM $345 �-
OPTIONS: Graphlcs EPROM11nedwg.S25 ll�,._ VIDEO SWlTCH PLATE,lnserts � � 

ln case slot to choose between ��
N

l����
S
��d \llDEOTERM$12 • � 

VlOEX 3060 N.W, Thistle Pl. Corvallis, OR 97330 Phone (503) 758-0521 

Circl,e 204 on inquiiy card. 

MEMOREX 
floppy Dises 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1 - 1 000. Visa. Mastercharge 
accepted. Call free (800)235-4 1 3 7  
for prices a n d  information. All 
orders sent postage paid. 
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Shugart 
SABO l  A 

for 
AS MOD. II 

ONLY 

$489 
Hazeltine 1 000 (unused) . . . . . . .  1 599 
Shugart SA400 . . . . . . . . . . .  , . . . . . . . . . . . 282 
Pertec FD200 . . . . .  1282 - FD250 . .  . 399 
MPI BSl . . . . . . . . . .  '279 - 852 , . . . . .  399 
SABOl A w/PS/Cab . . . . . . .  799 
Dual Drtves w/PS/Cab . .  1 645 

LIMITED QUANITITES 
MTI 3304 W. MacArthur Blvd. Santo Ana, CA 92704 

( 7 14)  979-9923 

Circle 202 on inqu iry card. 

S U R P L U S  E L E C T R O N I C S 

ASC I I  
� -

""""" 
llu£!f'"e --·= �--· ... � � �  ..... 

ASC I I  

I BM SE LECTRIC @ 
BASED 1/0 T E R M I NA L  

W I T H  ASCI I  CONVE RSION 
I NSTALLED $645.00 

Tape Drives • Cable 
• Cassette Drives • Wire 
• Power Supplies 1 2V 1 5A. 1 2V 2 5 A .  
5V35A Others , • Displays 
• Cabinets • XFMRS • Heat 
Sinks • Print ers • Components 
Many other items. SEND $ 1 .00 FOR CATALOG 
REFUNDABLE FIRST ORDER 
WORLDWIDE ELECT. INC. 
1 30 Northeastern Blvd. 
Nashua, NH 0 3 0 6 0  

Phone orders accepted using 
VISA or MC 

Call 603-889 - 7 6 6 1  

Circle 205 o n  inquiry card. 

D I SCOU NT P R ICES 
NORTH STAR 

A P P L E  I I  
M I CROT E K  

A N A D E X  
TRE N DCOM 

C E NTRON I CS 
SO ROC 

I N TE RT U B E  
T H I N K E R  TOYS 

SO L I D  STATE M U S I C  
& OT H E RS 

C a l l  for  Pr i ces 
(301 ) 694-8884 

F R E D E R I CK C O M P U T E R  
P R O D U CTS 

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 hove a full 6 month warranty. 
NORTHWEST COMPUTER -

SERVICES, INC. 
8503 N.E. 30th Avenue 
Vancouver, WA 98665 

.�------------------•l i 
·
Circle 203 on inquiry card. 

DISBURSEMENTS & CASH RECEIPTS 
JOURNALS 

In stock & ready to go to work, ready to 
ship .... no waiting 
a.) Co-authored, debugged and used by a 

licensed, practicing CPA. 
b.) A copyrighted document balance routine 

provides for no-fault entries. 
c.) As many as 4 Gen. Ledger postings for 

each document, can al l  be different. 
d.) Document types supported by programs: 

DJ-1001 Cash/Checks/Payroll 
CJ-2001 Deposits/R.O.A/Credit Memo 

e.) Complete audit trails for analysis. 
f.) Concise, ready-to-use printouts. 
g.) N o  special training. Programs use live­

cuein g at every step. 
h.) Fully Documented, with listings, & 

supplied on 5 '/• " diskette, written in  
TRS-80 Basic. 1.) Also available In MOD II format. 

j.) Total support-for 1 -year from date-of­
purchase. 

DISBURSEMENTS JOURNAL DJ-1001 $95.00 
CASH RECEIPTS JOURNAL CJ·2001 $75.00 

SPECIAL .. BOTH PROGRAMS ONLY $1 45.00 
Complete software packages, and computer 
supplies at competitive prices. 
Checks O.K. S & A DATA SYSTEMS 
Master Charge/VIsa P 0 BOX 39 
NO COD's Craig, CO 81625 
NO CHARGE 1 -800-854-2003 (ext 804) TOLL 
In Calif. 1 -800-522-1 500 (ext 804) FREE 

C i rcle 206 on lnqu !rt card . 



Take the mystery 
out of programmtng 

with the latest from BYTE Bookstm 
The BYTE Book of Pascal 

Edited by Blaise W. Liffick 
Based on the growing popularity of Pascal as a 
programming language, numerous articles, 
language forums and letters from past issues of 
BYTE magazine have been compiled to provide this 
general introduction to Pascal. In addition, this 
book contains several important pieces of software 

YOIJ JIJST BOIJGHT � 
, 

PEKsoNAt �HAT.� 
" ,_.--, ' 

I !J . I t'll ���-J a� � 

including two versions of a 
Pascal compiler - one writ­
ten in BASIC and the 
other in 8080 assembly 
language; a p-code inter­
preter written in both 
Pascal and 8080 assembly 
languages; a chess playing 
program; and an APL in­
terpreter written in Pascal.  
$25.00 Hardcover pp. 342 
ISBN 0-07-037823-1 

YOU JUST BOUGHT 
A PERSONAL 
WHAT? 

t '"""'' " '� ' by Thomas Dwyer and Margot 
� Afl'""'' lllflt" � ..... ,,., Critchfield � """' Whether you are a novice pro-

grammer or an experienced 
computer user, this book is filled with practical 
ideas for using a personal computer at home or 
work. It will take you through the steps necessary 
to write your own computer programs, and then 
show you how to use structured design techniques 
to tackle a variety of larger projects. The book 
contains over 60 ready-to-use programs written in 
Microsoft and Level II BASIC in the areas of 
educational games, financial record keeping, 
business transactions, disk-based data file and word 
processing. $11.95 pp. 256 ISBN 0-07-018492-5 
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Beginners Guide for the 
UCSD Pascal System 

by Kenneth Bowles 
Written by the originator of the UCSD Pascal 
System, this highly informative book is designed as 
an orientation guide for learning to use the UCSD 
Pascal System. For the novice, this book steps 
through the System bringing the user to a 
sophisticated level of expertise. Once familiar with 
the System, you will find the guide an invaluable 
reference tool for creating advanced applications. 
This book features tutorial examples of programm­
ing tasks in the form of self-study quiz programs. 
The UCSD Pascal Software Systems, available 
from SofTech Microsystems Inc, 9494 Black Moun­
tain Road, San Diego CA 92126, is a complete 
general purpose software package for users of 
microcomputers and minicomputers . The package 
offers several interesting features including: 

• Programs which may be run 
�,... 

without alteration on the 
General Automation or DEC 
PDP-11 minicomputers, or an 
an 8080, 8085, ZBO, 6502, 
6800, or 9900 based 
microcomputers. 

• Ease of use on a small, single­
user computer with display 
screen and one or more 
floppy disk drives . 
$11.95 ISBN 0-07-006745-7 

These and other BYTE/McGraw-Hill books are available 
from BYTE Books or your local computer store. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -· 

Please send � rJ � : 
D copies of The BYTE Book of Pascal y • j,;j I 
D copies of You Just Bought a Personal What? • •  n • : D copies of Beginner's Guide for the UCSD Pascal System : 
Add 75� per book to cover postage and handling. 1 

I 
I 

.�----�---------------------------
Name Title Company' 

Street City State/Province Code 

0 Check enclosed in the amount of $, ________ _ 

0 Bill Visa 0 Bill Master Charge 
Card No. Exp. Date. __ _ � ��� BYTE BOOKS Division • 70 Main Street �[)[)�� ------��!r��!:,o���·-��-0�!�---------s:_ ,  



For MULTIBUS* : 
MIKUL 68000 CPU CARD 

Motorola 8 MHz 16 bit processor 4 channel DMA . . •  PTM . . . ACIA 
7 vectored interrupts 

MIKUL 68001 MEMORY CARD 
6/12K x 16 PROM • • . 16/32/48K x 16 RAM 68000 a-sync cycle support 

*lntel-TM 

ALSO 6809 cards and custom design TL Industries, Inc. ,  2573 Tracy Road 
Northwood, OH 43619, 419-666-8144 

16-BIT CARD FAMILY 

Circle 207 on inquiry card. 

1 5 %  off Hewlett-Packard's 

Serjes E Cqlcylgtors 
HP4 1 C ,38C ,34C,33C in stock 

FARNSWORTH 
COMPUTER CENTER 
1 89 1  N .  Farnsworth & E-W Tollway 
Aurora , I I .  60505 (31 2)851 -3888 

10-8; Sat. 1 0-5 

Circle 210 on inquiry card. 

G£T Paid� 
fo.I using_ you

. 
r 

computer � 
FUN ! Eas'l �� 

RUSH COUPON FOR l'ili;:} 
A F REE FACTS \(' Gt�.E.�""i SPAR E T IME if!Jit11 Send today to - DAR-86 � 

3 1 1 0  Fulton Ave, Sacramento CA 95821 

Circle 2 1 3  on inquiry card. 

i 

c-to SHORT so fT. 
CASSETTES 

Qty. Price 

$1.00 
10 $0.75 
so $0.65 

- .. 
Premium tape and cassettes acclaimed 
by thousands of repeat order microcom· 
puter users. Price includes labels, cas­
sette box and shipping in U.S.A. VISA 
and M/C orders accepted. California 
residents add sales tax. Phone (415) 
968-1604. 

MICROSETTE CO. 
475 Ellis Street 

Mt. View, CA 94043 

Circle 21 1 on inquiry card. 

O H I O  
SCI E N T I F I C  

SYST E M S  
CALL TOLL FREE 
(800) 558-0870 

or 
WRITE FOR CATALOG 

FARA GHER & 
ASSOCIA TES 

7635 BLUEMOUND 
MILWAUKEE, WI 5321 3  

(414) 258-2588 
In Wisconsin 

Circle 21 4 on inquiry card. 

The best choice 
in  mainframes ! 

e S100 CARD FRAME e AXIAl BLOWER 

e 22MHz12"CRT MONITOR e ASSEMBLED& TESTED 

e 18 AMP POWER SUPPLY e READY FOR YOUR CARDS 

e UPPER & LOWER CASE e S895.00 OEM QUANT. ONE 

ASCII KEY BOARDS 

oo0 I N F I N I T E  
incorpa••1ed 

Cdchr;;lillg Our Urh rrur. 
· 819 E. STRAWBRIDGE, MELBOURNE, Fl 32901 - (305} 724-1588 

Circle 209 on inquiry card. 

NORTH STAR BUSINESS SOFTWARE 

Very comprehensive software now 
available in BASIC. · 

• Job costing 

• Payroll 

• General Ledger 

• Accounts Payable 

• Inventory 

• Interfaces to GL 

• Veterinarian 
• Questionnaire: Survey/Polling 

• Other Misc. Software 

• Also Corvus Hard Disc 

WE ACCEPT MASTER CHARGE/VISA 
THE COMPUTER PLACE INC. · 

2 7 1 8  COLON IAL AVENUE S.W. 

ROANOKE, VA. 2401 5 
( 7 0 3 1 9 8 2-3 6 6 1  

Circle 2 1 2  o n  inquiry card. 

ril l[] � (]  rTi fi � T  
16K UPGRADE KIT FOR TRS-l!O, APPLE, PET, 

SORCERER $70 
MICROPOLIS 8" Hard Disk DRIVE with 

Power, S-100 controller 
9 Megabyte $3995 

27 Megabyte $4495 
45 Megabyte $4995 

Tl 9 9 4  $ 1 050.00 
Without Monitor $895.00 

DISCOUNTS on EXIDY SORCERER, PET, most 
other systems. peripherals, and software. 

MICROCOMPUTER., 
PERIPH.RAL. A N D  .OFTWARE 

1015 NAVARRO SAN ANTONIO, T E X AS 78105 

5121111 1417 

Circle 2 1 5  o n  inqu iry card. 



Comment and 
Correction for Mouse 
Tom Lane, 612 W Laurel, Ft Collins CO 80521 

I enjoyed Peter Grogono's article on Mouse (July 1979 
BYTE, page 198). It demonstr?tes that an interesting and 
powerful language can be implemented with very little 
effort, if carefully designed. The decision to express the 
program in a machine-independent form such as Pascal 
was especially commendable; it makes the program easier 
to understand and useful to a wider range of readers. I 
hope that other authors will follow this example. 

A major benefit of a high-level program is that it is 
more easily understood and debugged than the equi­
valent assembly-language program. I hope to graphically 
demonstrate this claim by reporting on several bugs 
which I found in the Mouse interpreter program. 

First off, there were several typographical errors in the 
listing. Line 42 should have read "CAL : = CAL - 1", 
not "CAL : = CAL = 1". This kind of syntax error would 
be caught by an assembler as well as a compiler, so Pascal 
is not ahead here. Line 176 should have been "PARAM: 
PARBAL : = PARBAL + 1;" (a plus sign not a minus). In 
order to catch this error, one must understand the logic of 
the loop on lines 172 thru 179. The equivalent assembler 
code would be much more than eight lines long, and 
would contain a lot of extraneous detail (eg: how to 
access the STACK data structure); the incrementing and 
decrementing of PARBAL would not stand out at all. 

The next problem I found was in the SKIP routine. It 
fails if it has to skip over a quoted string containing one 
of the bracketing characters . For example, consider the 
program fragment:  

A.  [ "PRINT A BRACKET ] HERE" ] 

If A :5  0, SKIP will be invoked to skip over the condi­
tional clause. In its present form it will only skip to the 
first right bracket; the interpreter then tries to evaluate 
the rest of the quoted string. When the closing quote is 
reached, control takes off looking for a matching quote, 
which is never found. We can fix this by rewriting SKIP 
as follows: 

CNT : =  1; 
repeat 

GET CHAR; 
if CH = ' '" then 

repeat GET CHAR until CH = ' '" 
else if CH = LCH then CNT : = CNT + 1 
else if CH = RCH then CNT : = CNT - 1 

until CNT = 0 

This bug looks like a simple oversight. Such oversights 
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are probably more common in assembler programs, 
simply because there is more code and thus there are 
more opportunities to forget something. 

The same problem exists in the loop on lines 182 thru 
190 which searches for the desired actual parameter in a 
ma�roinstruction call. Furthermore, this loop will fail 
when an actual parameter being skipped over contains 
two adjacent macroinstruction calls, as in: 

#A, #B, 1 ;  #C, 2; , 34; 

Here, after skipping over "#B, 1 ;"  by calling SKIP at line 
187 the GETCHAR on the same line advances CH to the 
foll�wing "#". But since this is already past the test for 
CH = '#', the second macroinstruction call is not 
recognized as such. If we were looking for the second 
parameter of A, "2" would be found instead of "34". 
What is really needed, following the call to SKIP, is to 
return to the GETCHAR call at line 183. With both prob­
lems fixed, the loop becomes: 

repeat 
GET CHAR; 
if CH = ' '" then 

repeat GET CHAR until CH = ' '" 
else if CH = '#' then SKIPC#', ' ; ' )  
else if CH = ', '  then P ARNUM : = P ARNUM - 1 
else if CH = ' ; ' then PARNUM : = 0 

until PARNUM = O; 

Notice that we have to modify the loop exit logic so 
that it will not exit after returning from SKIP (for we are 
not done scanning, even though CH = ';') .  I suspect that 
the original code did exit the loop in this case, and that 
this bug arose as a result of trying to fix the SKIP code 
rather than the exit condition. This particular bug would 
never have occurred in assembler code, since after the call 
to SKIP one would merely jump back to the top of the 
loop; it illustrates that "GOTO-less programming" has its 
own pitfalls .  

Finally, there is  a subtle problem with the allocation of 
local variables for macroinstructions. Consider the pro­
gram: 

#A, #B; ; 
$A Q1 = %A Q. l @  
$B Q33 = @ 
$$ 

When A is invoked it sets its local variable Q to 1, then 
evaluates its parameter, which results in B being invoked. 
B sets its local variable Q to 33. Since A and B have inde­
pendent local variables, this should not change A's Q, so 
when A finally prints out the value of Q it should print 1 .  

With the interpreter as  published, i t  prints 33 .  This can 
be seen by following the manipulations of OFFSET. Ini­
tially OFFSET = O, signifying that the main program's 
variables A thru Z occupy DATA locations 1 thru 26. 



I I SOFfWARE BY • � KEY-TRONICS . . ' 
FOR TRS-80 

LEVEL II COMPUTERS 

*Earn ·$$$$$ with COMPUTER DATING 
single disc holds 1000 entries 

disc #1 - $49.00 disc #2 - $39.00 

*GASOLINE ENGINE SERIES 
4 cycle and 2 cycle engines 

3 cassetts - $9.95 each or all 3-$19.95 
EDUCATIONAL 

*STATIC DISCHARGE KIT 
Helps eliminate accidental disc start up 

easy installation 
a must for computer buffs 

just $16.95 

KEY-TRONICS 
P.O. BOX 1097 

HAGERSTOWN, MARYLAND 21740 
301-790-0547 

TR$-80 is a product 
of the TANDY corporation 

APPLE ][TM 
AID I NTERFACE B O A R D  
• 8 CHANNELS 

• 8 BITS 

• 65 11S CONVERSION 

• ON BOARD R E F E R E N C E  

$99.50 + $2.50 S H I P P I N G  

($5.00 S H I P P I N G  F O R E I G N )  

TR END C O M  1 00TM 
GRAPH I CS U PG R A D E  K I T  

• T G U 1  - FOR P R I NTERS 

WITH SELF-TEST J U M PER 

• TGU2 - FOR PRINTERS 

WITH SELF-TEST SWITCH 

• APPLE I I  H I R ES D U M P  
SOFTWARE 

$59.95 + $2.50 S H I PP I N G  

($5.00 SHIPPING FOREIGN) 

/sec/ STREET ELECTRONICS 
C O RPORATION 

8900 SW BURNHAM. #F9 
TIGARD. OR 97223 (503) 620-271.3 

Circle 219 on inqu iry card. 

INTEL SBC 80/1 0 CENTRAL 
PROCESSING U N IT $225 ea. 

Complete computer on a multi-bus P.C.B. 
includes 8080 CPU, system clock, 1 K bytes 
of ram memory, sockets for 4K bytes of E 
prom's allowing customized f i rmware 48 
programmable 1/0 J ines, a USART, RS232C 
and TIY drivers and receivers, sockets for 
1/0 l ine drivers and terminators, and 6 inter­
rupt lines. 

P R O G R A M M A B L E  K E Y B O A R D 
$ 1 00 ea. KEYTRONICS 65·01641·01 
PCB-002A. KEYTRONICS custom pro­
g rammable keyboard, 10 programmable 
function keys, numeric keypad (ASCII) en­
coded alphabet, 1K bytes of read only 
memory. 

BOSCHERT POWER SUPPLY 
$ 1 00 ea. 

1 1 5/230v AC, outputs + 5v ± 1 % ; - 5  ± 
5%; + 1 2v % 5%; - 1 2v ::!: 5 % ;  + 1 5v 
± 5%; - 1 5v ± 5 % .  

Contact Ernest a t  Exeter Int1, 

52 Church St., Boston. MA 02116 (617) 357-5223 

Circle 222 on Inquiry card. 

I• 

i f 

SUPPLIES 

• 3 M  D IS K ETTES, M I N I  O R  
STAN DARD 

1/ 

• 3 M  DATA CARTR I DG ES ,  
CASSETTES , D I S K  PACKS 

• R I BBONS, P R I N T  W H E ELS , 
ELEM ENTS, PAPER 

�� ZAPP _f,f 
STAT I C  PROBLEMS??? 

CALL U S  O N  3
'
M VELOSTAT® 

ANT I STAT I C  FLOOR MATS 
5555 Magnatron B lvd . #J 
San Diego, CA 921 1 1  

(714) 565-4505 

Circle 217 on inquiry card. 

ALL CP/M & CROMEMCO SYSTEMS 
INVENTORY CONTROL (lor Manulacturm & Relailm) $250 
Parts explosions for finished goods & assemblies 
Parts requirements forecasting & Pull Sheets 
Economic Order Quantities & Reorder Reports 1500 items per S.D. 8" disk side 

ACCOUNTS PAYABLE/RECEIVABLE $1 75/$175 
Replaces a l l  your hand written ledgers 
Prints Monthly Le<lger Sheets, Checks, VOJchers & Stubs 
Aged Trial Balances & Statements 
Handles Discounts, Partial Payments, Cre<!its, Etc. 

APARTMENT MANAGEMENT SYSTEM $250 
Prints all your Monthly Rent Bills 
Reports Late Payments, Vacancies, and Lease Expirations 
links with Accounts Receivable Program 

PAYROLL SYSTEM S175 300 Employees per S.D. 8" disk side 
Federal, State and Local Taxes 
Quarterly & Yearly Reporls (inc. 941 's & W-2's) 
Prints Payroll Registers, Checks & Vouchers 
MAILING LIST $99 
Maintains your list up to 1700 customers per S.D. 8" disk side 
Prints the list by Customer Type, City, State or Zip 
Can be used to send Personalized Form Letters 
These programs run FASTER & BETTER than ones costing up to 5 
times more. All used over 1 V2 years by several large COfporations. 

Hardwme Required: 48 KRAM, dual lloppy disks, 132 coL printer. 
Written in Cromemco 16 K EXTENDED BASIC (runs under CP/M) 

FEITH SOFTWARE 
Cedarbrnok A-1 103 

Wyncote, Pa. 1 9095 
(21 5) BB7-97BO 

Circle 220 on inqu iry card: 

STRUCTURAL ANALYSIS 
SOFfWARE 

For TRS-80 and North Star 
Computers 

SPACE FRAME !finite Element - Stiffness Method) 
includes Space Frame, Plane Frame, Space Truss & Floor Grids 
Disk Version $ 1 50.00 Cassette Version $50.00 
TRS·BO Model II $200.00 Documentation Only $25.00 

plus postage 

TRUSS FORCE (Method of joints solution of Common Trusses) 

Disk Version $50.00 
Documentation Only $5.00 Cassette Version $25.00 

plus postage 

LINEAR PROGRAMMING (Simplex Method) 
Oisk Version $60.00 Cassette Version $25.00 
Documentation Only $5.00 plus postage 

ENGINEERING ANALYSIS 
SOFTWARE 

P.O. Box 26206 
Fort Worth, Texas 7 6 1 1 6  

Phone (2 1 4) 298-1 248 
In California Contact: 

MICOPS INC. 
42 1 Royale Park Dr. 

San Jose, Ca. 9 5 1 3 6 
Phone (408) 629-57 1 6  

Circle 223 on inquiry card. 
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1111 IIIEIITIFII 
. . . . . . .  With This Ad . . . . . . .  

HAZEL TINE 1 420 . . . . . . . . . . $780 
CENTRONICS 779 W/TRACTOR $969 
NEC SPINWRITER . . . . . . . .  $2250 
. . . . . . Get the Catalog . . . . . .  

& 
Our Low Prices m DATA PRODUCTS 

MAINTENANCE CORP. 

l a• IIIIEIII11FII I 
9460 Telstar Avenue (2 1 3) 573-599 1 
El Monte, CA 9 1 7 3 1  (71 4) 994-41 80 

Circle 218 on inquiry card. 

DOUBLE YOUR LA36 

DECWRITER'S SPEED TD 60 CPS 

The ACCELEWRITER converter e n ables you 
to convert the LA36 Decwriter from 10/1 5/30 
to 1 0 /30/60 CPS. 

U t i l izes Decwri ter's own b u i l t- i n  60 CPS. 
speed 

Plugs into logic board 
Compat ib le  with Decwriter  opt ion boards 
Decwriter reconverts t o  "stock" i n  

seconds 
Thousands sold 
I n  use for  over 3 years 
F u l l  one-year warranty 
$1 1 5  i nc ludes s h i p ping  

B ro c h u re sent  prompt ly at your request.  
Wr i te  o r  cal l  us. 

LARKS ELECTRONICS & DATA 

P.O. Box 22. Skokie. IL  60077 
(312) 677-6080 

Circle 221 on Inquiry card. 

MINI FLOPPY SALE 
TRS - 80 OWNERS 

S I NG LE S I DED $ 365 . 00 
DOUB LE S I DE D  $ 4 85 . 00 
READY TO GO- CAB I NET-

P OWER SUP P LY - CABLE 

ASSEMBLED & TESTED 
ADD ON DRIVES 

S I NG LE S I DED $ 2 2 5 . 00 
DOUB LE S I DE D  $ 345 . 00 

I NTE RFACE , INC . 

2 0 9 32 CANTARA STREET 
CANOGA PARK , CA .  9 1 304 

( 2 1 3) 34 1 - 79 1 4  

MASTER CHARGE & V I SA 

Circle 224 on inqu iry card. 



When macroinstruction A is invoked, OFFSET is set to 26 
(see line 160 in the interpreter), so that A's variables 
occupy 27 thru 52; in particular, Q occupies 43 . When we 
start to evaluate A's actual parameter, OFFSET is reset to 
0 (see line 181) .  This is essential since variable names 
within the text of the actual parameter should refer to 
main program variables. When the call to B is processed, 
OFFSET is set to 26 (line 160 again), so B's variables are 
allocated on top of A's variables. Hence, when B stores 
into its Q, A's Q gets changed. 

The problem essentially is that the variable OFFSET is 
used for two incompatible purposes . One is to keep track 
of the current context (ie: the set of locations to which the 
names A thru Z refer) . The other is to remember how 
much of the OAT A array is in use, so that fresh locations 
can be allocated when a macroinstruction is called. These 
uses are obviously incompatible because the total storage 
allocation changes only at macroinstruction call and 
return, while the context changes at macroinstruction 
call/return and when accessing actual parameters. 

Once the problem is phrased this way, the fix is simple. 
I chose to retain OFFSET for indicating context, and to 
introduce a new variable LASTUSED for keeping track of 
free space . The required changes are: 

In line 17, add LASTUSED to the list of global integer 
variables. 
In line 88, add "LASTUSED : = 26;" 
Replace line 160 with "OFFSET : = LASTUSED; 
LASTUSED : = LASTUSED + 26; " 
In line 166, add "LASTUSED : = LASTUSED - 26;" 

OFFSET is still saved and restored in the control stack· 
LASTUSED need not be, since it can only change a� 
shown above. · 

All these bugs were found during two evenings of 
studying the interpreter listing, with no machine use 
whatever. The fixes were invented in the same period. I 
was later able to test the fixes on a Pascal machine; they 
all worked correctly the first time. I am sure you will 
agree that equivalent problems in an assembler program 
would not have been detected so easily nor fixed so read­
ily. 

The approach recommended by Mr Grogono, namely 
coding the algorithm in a high-level language and then 
translating to assembler, has great merit .  It is capable of 

S-1 00 ANALOG 
A/D 1 6  C h a n n e l ,  $495. 
1 2  Bit ,  H i g h  Speed 

D/A 4 Channel ,  $395. 
1 2  Bit ,  H i g h  Speed 

producing bug-free programs in a shorter time than the 
conventional methods. However, to achieve best results 
one must spend time examining the high-level program 
before plunging into assembler coding. (It helps a lot if 
you can actually run the program in that form . )  As I hope 
I have demonstrated, it is much easier and quicker to 
remove bugs at this stage than later on. 

Peter Grogono Replies: 
First of all, I would like to commend Mr Lane for so carefully 

reading and checking the Mouse interpreter before rushing off 
to the nearest computer and attempting to implement it. If more 
programmers behaved likewise, there might not  be a "software 
crisis" in industry today. 

The proof copy of listing 6 that I received was a poor 
photocopy, hence the typographical errors in the program. The 
proof of the article was very clear, so I have no excuse for the 
error in the right-hand column on page 205; the definition of F 
should read: 

$F N % A = l  (N. t  N . *  NN. l - = ) @ 

I have little to say about Mr Lane's other points. The prob­
lems that he identifies are all genuine bugs, and his corrections 
are simple and elegant. I would like to take this opportunity to 
apologize to other readers who have bee.n inconvenienced by 
them. 

As I mentioned in the article, Mouse is based on a language 
that I first implemented several years ago. The bugs are, 
perhaps, partly due to my confusion between the old and new 
versions of the language. This confusion also appears in the 
design. I now feel that I should have made % a postfix operator 
with a numerical operand, like the o ther unary operators. The 
formal parameters are then 1 % ,  2 % , . . .  rather than o/oA, 
o/o B, . . . .  In general, % may be preceded by any expression that 
has a positive value. This extends the power of the language, as 
can be seen from the following program, which prints 15: 

#S, 1, 2, 3, 4, s, 0; ! 
$S NO = 0 ( NN.l + =  N. % 1  N. % + ) @  
$$ 

The changes required to the interpreter are very small; in line 
1 70 change 

to 
GETCHAR: PARNUM: = NUM (CH); 

PARNUM: = POPCAL; 

S-1  00 Boards 
Video and/or Analog 

Data Acquisition 
Microcomputer Systems 

• 

S-1 00 8086 
CPU with $450. 
Vectored I nterru pts 

S-1 00 VIDEO 
DIGITIZA TION lle:ciiiRR , 

PROM-I/O $495. 
RAM $395. 
8K X 1 6/1 6K x 8 
Parallel 1/0 $350. 
and Timer 
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Real Time Video $850. 
Dig it izer and Display 

Computer Portrait 
System $4950. 

INC. 
The High Performance S- 100 People 
TECMAR, INC.  
234 1 4  Greenlawn • Cleveland,OH 44 1 22 

(216) 382-7599 

Circle 225 on inquiry card. 



FOR SALE 
BY OWNER: 

· ' 

Mini-Computer, Vector, 
Z-80 Based , 4BK, 
8 "-Dual Disc Drive. 
Guaranteed Perfect 
Condition, 2 years old ­
Cost $6,000.00 
Asking $3,000 .00. 
Also Centronics 700 
Printer - $700. 00. 

B. KLEIMAN 
7600 Osler Drive, Baltimore, MD 21204 PHONE: (301) 821-0764. 

Circle 226 on Inquiry card. 

MEMOREX 
Floppy Dises 

Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1 - 1 000. Visa Mastercharge 
accepted. Call free (800)235-4 1 3 7  
for prices a n d  information. All 
orders sent postage paid. 

Circle i99 on inquiry card. 

PROVEN CP/M AND 
NORTHSTAR SOFTWARE 

is always available from 
The Software Review. This . 
months offerings include: 

OSBORNE CBASIC BUSINESS PROGRAMS-Com­
plete set (AIR, AlP. GIL, Payroll) in most CP/M 
formats (Documentation separate) . . . . . . . . . . $ 1 00 

SUPER-PILOT 4 . 1 -The definitive education lan­
guage far Northstar Systems. Includes tutorials on 
disk . . . . .  . . . . . .  . .  $49.95. 

KRIS STEWART'S "SCRUNCH"-San Diego State 
College Master's Project puts state-of-art FOR­
TRAN numerical analysis routines into structured 
Northstar BASIC. Includes documented source 
code and thesis . . . . . . . . . . . . . .  . . $29.95 

YVGAMES VOL. 1-Games for Northstar w/VOM. 
Real-time action games for VOM/Fiashwriter video 
displays. Hot stuff . . . . . . . . . . . . . . . . . . . . . . .  $21.50 

COPY-Single density single drive copy utility for 
CP/M systems. The best way to copy programs 
from one disk to another on a single drive system 
(specify format and diskette size desired) . . $21.50 

BUSINESS ADDRESS AND TELEPHONE DIREC­
TORY-For Northstar systems. the best mailing 
list/phonebook database system we've found. Lots 
of features . . . . . . . . . . . . . . . . . . . . . . .  $79.95 

NSSE DISKS 14-22 & P01-Just released and 
available from the Software revie w. Set of 10 

'!J'tffl� F''RbM . . . . . . . . . 5 1 00 

The Software Review 704 Solano Ave., Albany, CA 94706 (415) 527·7730 

Circle 231 on inquiry card. 

C R A N I A L  LABS 
BASEBALL & FOOTBALL 

the 2 m ost exciting non­
g raphics games yet . 

p lus CLEAR THE SKIES 
Pure Graphics,  ca l l  your p lays 

or  test your reactions .  

Or der # 1 02 . . . . $ 1 1 .oo 
Post Paid 

Created tor TRS-80, 16K 
LEVEL II SYSTEMS. 

Games p layed 

with friend or  computer .  

C R A N I A L  LABS 
1 68 Villa Avenue 

Buffalo, N Y  1 4 2 1 6 

Circle 227 on inquiry card. 

· BUSINESS SOFTWARE 
- FOR ­

MICROPOLIS MOD II 
N ow ava i lab le ,  the bus i ness software 
t hat is becoming a standard. Genera l 
ledger. Payro l l .  Accounts Receivable 
& Payable  origina l ly developed by 
OSBO R N E  & ASSOCIATES have been 
converted by M -SO FTWARE to 
M BASIC u s i ng M OOS.  Al l  programs 
a re s h i pped on 5 1//' f loppy d isk .  

Payro l l  w/Cost Accounting . . . . . $ 1 2 5  
Accts. Rec./Accts. Payab le . . . . . $ 1 2 5  
General ledger w/Cash Journal . . $ 1 2 5  

- CAliF. RESIDENTS A D D  6' . .  SALES TAX -

M-SOFTWARE 
2 1 2 1 5  Merridy 

Chatsworth, CA 9 1 3 1 1  

Circle 229 on Inquiry card. 

Z7I6�s 
$ 1  9 • 9 5  

ANY QUANTITY 

$5 per order for  shipping 
handling & insurance 

floppy drives 
$1550 

including t wo S i e m e n s  8 "  
drives, c a b i n et & power 

Inte l l igence Systems, Ltd. 
124 Sout h  Del aware. Indianapol is .  IN 

(3 1 7 )  6 3 1 - 55 14  

Circle 232 on inqu iry card. 

FAST A/D FOR M ICROS 

At last:  Scientific quality data acquisition in real t ime 

for rnicrocornputers. AID Section: 1 2  bits (1 part  in 

4096 resolution) i n  25 microseconds, 5 channels in,;ut 

(expandable to 21)  unipolar or bipolar,  software 

selected full-scale range for each channel. 0/A Sec­

t ion:  2 (up t o  6) 12 bit double-latched fast analog 

outputs, selectable ranges. 

Rugged, modular construction with internal supplies. 

Ready to operate, includes exteP.sive soh ware pack­

age. Customized to your needs, applications consult­

ing. Interface card for Apple I I  and TRS-60. Please 

write for information. 

das 
DATA ACQU I SITI O N  SYSTEMS, I N C. 
1 534 C a m b r i d g e  St reet, S u i t e  2 
C a m b r i d ge,  M a ssach usetts 02139 

Circle 228 on i nquiry card. 

• An imat ion Compiler and 

G raph ics E d i tor Package 
• Add smooth.  fast action 

to bas ic programs 
• Create ad  layouts, 
newsletter covers. posters 

$1 4 • 9 5 Write or call for complete catalog 

MACROTRONICS, inc. 
1 1 25 N. Golden State Blvd. / Suite G 
Turlock. CA 95380 (A) 
(209) 667 ·2888 / 634·8888 

We are experiencing telephone difficulties, 
please keep trying. 

VISA or MC 

Circle 230 o n  inqu iry card. 

NorthSiolf 
HORIZON II Computer 

With 32K RAM 
FULLY TESTED & ASSEMBLED 

$2150. 
IN STOCK FOR IMMEDIATE DELIVERY 

C.O.D. OR CASH IN ADVANCE 

H3 CUSTOM 
BUSINESS COMPUTERS 

LYNBROOK, N.Y. 11563 
103 ATLANTIC AVE. (516) 887-3340 

AUTHORIZED DEALER 
: FOR 

MAGTC WAND" 
WORD PROCESSING 

$400. 
Circle 233 on I nquiry card. 
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Floppy-Disk Drive · 
Compatible with DEC and 
IBM Formats 

· 

This floppy-disk drive system is com­
patible with all Digital Equipment Cor­
poration (DEC) and IBM disk formats, 
including the IBM double-density, 
double-sided format. The DSD 480 
system reads and writes on both sides of 
8-inch disks for a formatted capacity of 
1 megabyte per disk or 2 megabytes of 
on-line storage. The system is fully corn-

Light Pen for the Apple II 
A self-contained light pen which plugs 

directly into the Apple has been an­
nounced by the 3-G Co, Rt 3, POB 28A, 
Gaston OR 97119. The light pen 
bypasses the keyboard and interacts 
directly with the information displayed 
on the video screen. A menu can be 
displayed on the screen and the user can 

Where Do New Products Items 
Come From? 

PER I PH ERALS 

patible with DEC LSI-11 and PDP-11 
computers . It is possible to transfer data 
and applications programs written for 
IBM machines directly to DEC com­
puters, and vice versa. The DSD 480 
features hardware bootstrap, off-line 
disk formatting, and 
"Hyperdiagnostics" -a library of 
routines that perform system self-tests. 
Priced at $4495, the DSD 480 is 
available from Data Systems Design, 
3130 Coronado Dr, Santa Clara CA 
95051 . 
Circle 595 on Inquiry card. 

make a selection from that menu by 
using the light pen. By elimination of 
the need to use the keyboard, children 
can use computers with the pen for 
educational purposes. A demonstration 
cassette, sample program, and complete 
programming instructions are included 
with the pen. The package sells for 
$32.95. 
Circle 596 on inquiry card. 

The information printed in the new products pages of BYTE is obtained from 
"new product" or "press release" copy sent by the promoters of new products. If in 
ourJudgement the information might be of interest to the personal computing ex­
perzn:enters and homebrewers who read BYTE, we print it in some form. We openly 
solzczt 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. 
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Modem for Digital Devices 

The Bell-compatible model 103 LP 
modern enables digital devices (com­
puters and/or interactive terminals) to 
communicate with each other via the 
analog facilities of the telephone net­
work. The model 103 LP allows full­
duplex data communication at speeds of 
up to 300 bits per second (bps) . All 
·necessary operating power is taken 
directly from the telephone line. Only 
three snap-in connections are required to 
set up the unit. Connectors for RS-232 
and current loop interfaces are featured. 
A talk/data switch enables the user to 
return the telephone to the voice com­
munication mode without disturbing 
cable connections. The model 103 LP is 
less than 3.2 ern (1.25 inches) thick and 
fits under an ordinary telephone. The 
price is under $200. For details, contact 
UDS, 5000 Bradford Dr, Huntsville AL 
35805, (205) 837-8100. 

Circle 597 on inqu iry card. 

Lobo Drives Offers 
Expansion Interface for 
TRS-80 

. 

Lobo Drives International, 935 
Camino Del Sur, Goleta CA 93017, 
announced the addition of an enhanced 
expansion interface for the Radio Shack 
TRS-80 personal computer. 

The model LX80 can expand memory 
storage capacity up to 40 megabytes. It 
provides facilities for up to 32 K bytes 
of programmable memory and offers a 
second serial port. The keyboard read­
only memory (ROM) can be overridden 
for booting in diagnostics and custom­
ized operating systems. There is a 
bidirectional parallel port exclusively for 
Lobo Drives' model 7710T Winchester 
hard-disk drive. Other features include a 
parallel Centronics printer port, screen 
printer port, two microprocessor­
controlled bidirectional serial ports, and 
a crystal-controlled real-time clock. The 
model LX80 expansion interface is priced 
at $525. 

Circle 598 on inquiry card. 
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6809 SS-50 Microprocessor 
Card Is Also Stand-Alone 
Microcomputer 

The SBC/9 card can be used as a 
stand-alone control computer or as an 
upgrade processor card for SS-50 bus 
microcomputers. It includes its own 
operating system; 1 K of programmable 
memory; I K bytes of read-only 
memory; and a full-duplex, RS-232C 
serial interface. The card is completely 
compatible with the SS-50 bus and 
requires no modification. The SBC/9 
hardware features include a port for 
8-bit bidirectional data lines, a 
multilevel data bus, extended address 
line capability to accommodate up to 16 
megabytes of memory, a serial interface 
for use with cassette recorders, and 
more. The SBC/9 with the operating 
system and a manual sells for $199.95 
from Percom Data Co, 211 N Kirby, 
Garland TX 75042. 
Circle 599 on inquiry card. 

Mainframe for PC/M's 
12-bit, POP-S-Compatible 
Microcomputer 

The PCM-12 Omega mainframe is 
compatible with Digital Equipment Cor­
poration's PDP-8 series minicomputers. 
The PCM-12 is based on the 6100 
microprocessor and is software­
compatible with all PDP-8 systems. The 
mainframe includes connectors for 18 
plug-in cards (enough for 32 K words of 
memory). and up to 14 peripheral inter­
faces and input/output {I/0) devices. 
The power supply is over-voltage pro­
tected and ·fold-back current limited. 
Operation is from 100 to 240 V, 50 or 
60 Hz. The front panel structure pro­
vides real-time operational display and 
includes all PDP-8/E functions, plus 
built-in bootstraps for paper tape, RX01 
and RX02 floppy disks, RKOS hard disk, 
and TU-58 DECtape. The Omega main­
frame is priced at $889. Contact PC/M 
Inc, 6800 Dublin Blvd, Dublin CA 
94566, (415) 829-8700. 
Circle 601 on inquiry card. 

SYSTE M S  

R2E Introduces a Single 
Board Microcomputer 

The model 80-20 is a small-business 
microcomputer system. The single board 
system includes a 280 microprocessor; 
32 K bytes of programmable memory, 
expandable to 64 K bytes; two single­
sided, double-density, 5-inch floppy-disk 
drives with 140 K bytes of storage on 
each; an ASCII (American Standard 
Code for Information Interchange) 
keyboard; parallel Centronics printer 

64 K-Byte Board 
Compatible with S-100 Bus 
Systems and MP/M 

The DMB6400, a 64 K bank­
selectable, dynamic-memory board, is 
compatible with Alpha Micro, Cro­
memco, North Star Horizon, and other 
S-100 bus computers, as well as MP/M 
systems. The memory board uses 
output-port addressing for the bank­
select feature and is configured as 4 
independent 16 K-byte banks of 
memory. Any of the 256 ports can be 
decoded, and 8 banks of memory are 

interface; cabinet and power supply. 
The system also has a 1024-character 
uppercase and lowercase video display. 
Software for the model 80-20 includes 
R2E's BAL Language (Business Oriented 
BASIC) with sequential. indexed sequen­
tial, and random access file manage­
ment, plus a macroassembler. Optional 
are FORTRAN, COBOL, Pascal, APL, 
CBASIC. and MBASIC (compiler and 
interpreter). These operate under CP/M. 
The 80-20 is priced under $3000. For 
more information, contact R2E of 
America, 47 Bedford St S E,  
Minneapolis MN 55414. 
Circle 600 on inquiry card. 

possible for each port. Each memory 
bank can be turned on or off at system 
reset, and phantom addressing can be 
used by any of the 4 banks. The 
men"\Ory board will run with all 8080 
processors, 8085s at 3 MHz, and most 
Z80As at 4 MHz. In addition, it will run 
with the Marin M9900 processor. The 
boards come with documentation and 
are guaranteed 'for 1 year. Contact 
Measurement Systems and Control Inc, 
867 N Main St, Orange CA 92668, for 
original equipment manufacturers and 
dealer pricing information. 
Circle 602 on inquiry card. 
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8-lnch Floppy-Disk 
Controller 

Disk 2 + 2  is a single-density, 8-inch 
floppy-disk controller for the Apple II 
computer. It increases the data on line, 
increases the individual file size, and 
reduces the number of disks handled by 
the user. The board operates under the 
Apple disk operating system 3 .1  or 3 .2 .  
It will control up to 4 standard 8-inch 
floppy-disk drives. The card uses a 1771 
LSI controller integrated circuit that 
allows exchange from the Apple to IBM 
3740 format. Disk 2 + 2  costs $400 and is 
available from Apple dealers. For more 
information, contact Sorrento Valley 
Associates, 11722 Sorrento Valley Rd, 
San Diego CA 92121. 
Circle 603 on inquiry card. 

Sink the Bismarck 
Computer Bismarck is an historical 

simulation game of the British attempt 
to seek and destroy the German battle­
ship Bismarck in 1941. The game is 
played on an Apple II with Applesoft 
read-only memory (ROM) or an Apple 
II Plus. The game requires 48 K bytes of 
programmable memory and a floppy­
disk drive. It features high-resolution 

64 K-Byte Dynamic 
Programmable Memory 
Board 

The ST4203, a 64 K-byte dynamic 
programmable-memory board, is com­
patible with any processor in the STD 
BUS environment, and will operate at 
any microprocessor speed, up to and 
including 4.0 MHz. The onboard refresh 
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One-Line, 40-Character, 
Dot-Matrix Liquid-Crystal 
Display (LCD) 

Kylex Inc, 420 Bernardo Ave, Moun­
tain View CA 94043, has introduced a 
one-line, 40-character, 5-by-10 dot­
matrix LCD with integral electronics 
that can interface directly with 
microprocessors through a single 
peripheral parallel interface device. The 
LX140 is aimed at electronic typewriter, 
word processing, and terminal printer 

color graphics and can be played by one 
or two players. Players take turns 
moving their vessels and aircraft across 
the North Atlantic. Only enemy units 
which are spotted are revealed to the 
players. Rules cover all of the critical 
aspects of the naval campaign, from 
weather to ship fuel capacities. Combat 

controller feature allows the processor to 
synchronize to external events, or use 
peripheral controllers which require 
multiple WAIT states without regard to 
refresh timing. The ST4203 can take the 
place of four 16 K static programmable­
memory cards, and it can make 
available 3 slots in the STD BUS card 
cage. Memory expansion for bank­
selection and phantom-memory opera-

applications. It includes integral drive, 
refresh, temperature compensation, and 
power supply electronics. The LCD is 
designed for use in high ambient light 
conditions to reduce eye strain. The 
5-by-10 dot matrix for each character 
provides display capability for the full 
ASCII (American Standard Code for In­
formation Interchange) set, with each 
dot addressable. 

Price for the LX140 in quantities of 
100 and up is $199. 
Circle 604 on inquiry card. 

occurs when opposing units have spot­
ted each other. Computer Bismarck 
comes with a program disk, rule book, 
and 7 player-aid charts for $59.95 from 
Strategic Simulations Inc, POB 5161, 
Stanford CA 94305. 
Circle 605 on inquiry card. 

tions are selectable .  A number of 
WAITRQ options are also available. 
Prices range from $220 for a card 
without memory to $700 for a complete 
64 K-byte unit in the 2 .5  MHz version. 
For more information, contact Applied 
Micro Technology, POB 3042, Tucson 
AZ 85702. 
Circle 606 on inqu iry card. 

Memory Board for 
Hewlett-Packard 9845B/T 
Computer 

Eventide Clockworks, 265 W 54th St, 
New York NY 10019, is manufacturing 
and marketing a board which adds 
128 K bytes of programmable memory 
to the Hewlett-Packard (HP) 9845B/T 
computer. The Eventide WMAP-1 has 
identical capabilities to those of the HP 
part #09845-66526, but it costs half as 
much. The WMAP-1 board carries a full 
1-year parts and labor warranty. Com­
plete schematics, field installation 
instructions, and troubleshooting data 
are provided. 
Circle 607 on inqu iry card. 



Catalog for Micah 
Software 

A four-page foldout catalog lists soft­
ware from Micah, POB 22212, San 
Francisco CA 94122. Micah software 

Tabletop Winchester Tape 
Cartridge Add-On for 
DEC PDP-11 

ABC Computers Inc, 500 Tonopah, 
POB 7529, Tahoe City CA 95730, (916) 

A New Software Vendor 
Directory 

The Sofhvare Vendor Directory, a 
listing of microcomputer software ven­
dors, is available from Micro-Serve Inc, 
POB 482, Nyack NY 10960. The 
publication lists over 700 vendors within 
35 categories of hardware and operating 

12-lnch Monitor for Under 
$200 

Leedex Corp, 2300 E Higgins Rd, Elk 
Grove Village IL 60007, has introduced 
a 12-inch black and white monitor; the 
Video 100-80. Built for industrial use, 
the monitor includes a metal cabinet and 
a removable face plate that provides 
mounting space for a floppy-disk drive. 
There is also space inside the cabinet for 
an 11-by-14 printed circuit board for 
custom-designed electronics. The 
90-degree deflection picture tube allows 
an SO-character by 24-line display, and 
the unit features a 12 MHz bandwidth. 

The Video 100-80 is plug compatible 
with Apple, Atari, Radio Shack, OS!, 
Microterm, and Exidy computers. It is 
priced under $200. 

Circle 611  on i nquiry card. 
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products include Expand, which expands 
CP/M to run Cromemco software; 
Spool, a spooler for CP/M or Cro­
memco; CBIOS, CP/M for Cromemco 
computers; and DUP/1, disk utilities for 

583-5562, is offering a tabletop, 
20-megabyte add-on Winchester system 
with a tape-cartridge backup unit for the 
Digital Equipment Corporation PDP-11 
Series. The Winchester is the Marksman 
14 drive from Cal Camp, a division of 

systems. Software is classified into per­
sonal (games, etc), programming 
(operating systems, utilities, languages, 
etc), general business, and industry 
business (insurance, medical, etc). Ven­
dors of books and other publications 
have also been included. The directory 
is designed for hardware and software 
vendors, computer stores, consultants, 

Light Pen for Apple II 
Users 

The Lipson Light Pen is now available 
for the Apple II. The pen is packaged 
with 12 BASIC programs on cassette, a 
manual, cable, and a connector to 
PDL(O) on the Apple II. The demonstra­
tion programs are designed to be incor­
porated into programs created by the 
user. The pen utilizes a cadmium 
selenide cell for light detection, enabling 
the user to detect and measure varying 
intensities of light. High-resolution 
graphics, sound, and color are im­
plemented in the demonstration pro­
grams. The Lipson Light Pen is available 
exclusively from ARESCO, POB 1142, 
Columbia MD 21044, for $24.95. 

Circle 612 on inquiry card. 

CP/M and COOS. Micah also has 
Osborne business software and graphics 
software. Contact the company for a 
copy of the catalog. 
Circle 608 on inquiry card. 

Xerox. The 17-megabyte tape cartridge 
is produced by DEI. The entire system is 
delivered in a 27.5 em (10.5 inch) high 
cabinet complete with power supply and 
controller for $8600. 

Circle 609 on inquiry card. 

programming services, sales and 
marketing people; in short, those who 
need information on software products 
for microcomputers. The Sofhvare Ven­
dor Directory is priced at $37.95. A 
quarterly update service is also offered 
at a price of $9.95 per issue. 

Circle 610 on inquiry card. 

Floppy-Disk Head­
Cleaning Kits from 3M 

Scotch head-cleaning disks use a wet 
and dry method by which a cleaning 
solution is applied to the porous clean­
ing fabric in the disk envelope. The 
cleaning disk is then run in a normal 
manner for 30 seconds. Two-sided 
systems may be cleaned with the same 
technique. Each kit contains two disks 
and a bottle of fluid. A maximum of 30 
cleanings is possible. Each 5- or 8-inch 
floppy-disk kit costs $30. Further details 
concerning the Scotch 7400 and 7440 
head-cleaning disk kits may be obtained 
by writing to 3M, Dept DRB0-1, POB 
33600, St Paul MN 55133, 
(612) 733-9572. 

Circle 613 on inqu iry card. 

PROPERTY MANAGEMENT SOFTWARE 
This i s  p rofessional software designed to meet the exacting req uirements of the Institute o f  Real Estate Management. This software 

is user engineered and has been thoroughly developed in actual nationwide use managing all types of income properties. The 

software is written in  CBASIC. requiring dual drives and 48K of memory (also TRS-80. Pet. Apple compatable). We feel this is the 

most extensive property management software written for a microcomputer. The system includes: 
· 

• Full General Ledger • Tenant Information • Lost Rent Report 
• Checkwriter • Rent Roll • Vendor Report 

- manual check can • Del inquency List • Full Audit Trail 
also be used • Vacancy List • Real Estate Support 

• Budgeting • Lease Expiration Report • Plus much. much more 

Demonstration diskettes with manual is $35.00 and can be applied toward full software price of $650.00. MasterCharge. Visa and 

COD orders welcome. Dealer i nqu i ries inviied. 

A-T Enterprises 221 No. Lois, La Habra, cA :o631 

Circle 235 on inquiry card. 

(21 3) 947-2762 
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Upgrade TRS-80 to 
Emulate Z80 CP/M 
System 

The "Freedom Changes" are upgrades 
for the Radio Shack TRS-80 Model I 
personal computer. The Freedom Option 
reorganizes memory to emulate a stan­
dard Z80 machine that responds to 
CP/M software. The extended memory 
adds programmable memory to the 
Model i, bringing it up to 64 K bytes. 
Part of it is available in normal TRS-80 
mode. 

The Freedom Option consists of a 
board, system disk, and instructions. 
The board configures programmable 
memory at the bottom and the memory­
mapped areas on top. The disk has the 
T8 operating system and the software to 
utilize the switch to make the system 
compatible with CP/M software. The 
disk format is changed to read and write 
in the IBM-compatible 128-byte sector 
convention. The system will recognize 
35- or 40-track disk configurations. The 
extended memory puts certain unusable 
address locations into operation, thus 
adding 2560 bytes of programmable 
memory under normal TRS-80 opera­
tion. This space is ideal for programs 

Card File Consolidates 
AIM-65 with Expansion 
File 

The MTU K-1005A-A card file 
integrates the AIM-65 computer, 
keyboard, and a series of expansion 
boards into a single compact unit. 
Drawing no power, the unbuffered 
motherboard utilizes the AIM bus struc­
ture to carry expansion connector 
signals to up to 4 additional boards. A 
fifth undedicated position is provided 
for a board not on the bus. The card file 
features a U-shaped black-anodized 
aluminum frame measuring 39.5 by 29.5 
by 11.5 ern (15.5 by 11.5 by 4.5 inches) .  
Other card files are offered for the PET, 
KIM-1, and SYM-1 computers. 

The MTU K-1005A-A card file is 

Sound Generator for the 
Apple II 

Syrntec Inc has introduced a sound­
synthesizer card for the Apple II. The 
Super Sound Generator, or SSG, uses 13 
programmable registers to control three 
voices. The SSG is provided with an 
output cable and RCA phono plug for 
hook-up to stereo systems. It features 
separate 8-bit parallel input and output 
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such as RS-232 communication, de­
bounce, lowercase, and more. In the 
Freedom mode, the extended memory 
allows the machine to function on pro­
grammable memory only. 

Both changes require a 48 K-byte disk 
system. Only the extended memory 

' 

priced at $95, including manual. For 
additional information, write Micro 
Technology Unltd, 841 Galaxy Way, 
POB 4596, Manchester NH 03108. 
Circle 615 on inquiry card. 

(1/0) ports for connection to 
accessories, such as an alphanumeric 
keyboard, an organ keyboard interface, 
or a parallel printer driver. SSG control 
is accomplished with a series of 4 
POKES to 3 memory locations. The 
SSG card may be programmed in any 
language available for the Apple. The 
music composing software provides for 
entry and editing of the entire music 
score using keyboard commands. The 

requires minor hardware changes. The 
Freedom Option is priced at $245 and 
the extended memory is $295. Contact 
Field Engineering Consultants Ltd, POB 
2368, Woburn MA 01888, (617) 
944-5329. 
Circle 614 on inquiry card. 

AC Remote-Control 
System for the PET 

Honders Inc offers a complete AC 
remote-control system for the Com­
modore PET or CBM. Most electrical 
devices can be switched on or off and 
lamps can be dimmed or brightened 
under computer control. No additional 
wiring is needed. Up to 256 points can 
be controlled. This system is useful for 
security- and energy-control systems. 
The basic package includes a plug-in 
module to the PET's second port, 3 
remote power controllers, and a cassette 
software package for demonstration and 
applications. The package may be 
ordered for $179 from Honders Inc, 
Kennel Rd, Cuddebackville NY 12729. 

Circle 616 on Inquiry card. 

score can be copied by a graphics 
printer. Stereo effects and orchestrations 
can be produced using multiple cards. 
Up to 21 voices can be accessed by the 
user with a complete complement of 
SSG cards. The Syrntec SSG is available 
for $159.95 from Syrntec Inc, POB 462, 
Farmington MI 48024. 

Circle 617 on Inquiry card. 
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Datagrid II Computer­
Aided Drafting Systems 
Brochure 

The Datagrid II series of computer­
aided drafting systems is described in a 
brochure from Summagraphics Corpora­
tion. The Datagrid II series are used by 
engineers, draftsmen, and others to 
create designs and drawings. The 
brochure is free from Surnmagraphics 
Corp, Dept MS-80, 35 Brentwood Ave, 
Fairfield CT 06430, (203) 384-1344. 
Circle 618 on inquiry card. 

High-Resolution Video 
Display with a Refresh 
Rate of 60 Hz 

A black and white high-resolution 
video display which refreshes at 60 Hz 
(eliminating the flicker of many high­
resolution displays) has been introduced 
by Calma, 527 Lakeside Dr, Sunnyvale 
CA 94086. The RB1000 uses an internal 
graphics processor with its own raster 
memory that controls all display func-

Anniversary Catalog from 
V R Data 

V R Data has introduced its eighth an­
niversary catalog. The complete Cen­
tronics and Apple line of equipment and 
supplies from MPI, Pertec, Nashua, 
NEC, Memorex, Maxell, and Dysan are 

Letter-Quality Printer 
Interface from MicroPro 

The l/OMaster S-100 interface board 
allows use of lower cost letter-quality 
printers and/ or high-speed line printers 
within the same microcomputer con­
figuration. The l/OMaster interfaces 
with less expensive versions of the NEC, 
Diablo, and Qume letter-quality 
printers, and can also be used with high­
speed Centronics printers for draft and 
nonletter-quality applications. The 
board features two serial and two 
parallel ports, and 8-level interrupt­
control and dual-interval timer circuitry. 
The two 8251-based serial ports have 
built-in 32-character first-in, first-out 
(FIFO) buffers to prevent loss of data 
during switching operations. The 
l/OMaster costs $400 from MicroPro 
International Corp, 1299 Fourth St, San 
Rafael CA 94901, (415) 457-8990. 
Circle 621 on inqu iry card. 

tions. This allows the �efresh rate of 60 
times per second. The high resolution of 
the 1280-by-1024 video monitor elimi­
nates the "stair-stepping" appearance of 
nonorthogonal lines. Separate video 
screens for graphic displays and for 
nongraphic alphanumeric data are pro­
vided. The unit features selective erase, 
on-screen menus, and multipart views. 
The Calma RB1000 is available on 
Calma interactive-graphics systems as an 
extra item. 
Circle 619 on inquiry card. 

featured. V R Data also includes its disk 
head-cleaning kit for 5- and 8-inch 
floppy-disk drives, for $12.95. For a 
catalog, call toll free, (800) 345-8102, or 
write V R Data Corp, 777 Henderson 
Blvd, Folcroft Industrial Park, Folcroft 
PA 19032. 
Circle 620 on inquiry card. 

Report on the Warnier-Orr 
Diagram 

A Powerful Structured Tool: Warnier­
Orr Diagram is a report providing a 
strong introduction to the Warnier-Orr 
diagram. The report includes an over­
view of system and program design and 
documentation tools; the need for 
proper logical tools; how to read a 
Warnier-Orr diagram; benefits of the 
diagram; the use of the diagram to 
develop the mini-specs of structured 
analysis and to document existing 
systems; and more. The report includes 
an annotated bibliography containing 20 
entries, a capsule description of a soft­
ware package to automate the diagram, 
and 5 illustrations. The Warnier-Orr 
report is available for $12 (prepaid) 
from Shetal Enterprises, Dept 2, 1787 B 
W Touhy, Chicago IL 60626. 
Circle 622 on inquiry card. 

16 K RAMS & RAM CONTROLLERS 
16 K X 1 DYNAMIC RAMS """"' 
• 200 NSEC ACCESS/375 NSEC CYCLE TIMES 
• 16 PIN/TTL COMPATIBLE 

• All CHIPS BURNED IN AND FULLY TESTED 

• PRICE WITH DATA SHEET 

566.00 IN OTY OF 6/THAT'S S6.50 EACH 

6800/6502 64K BYTE RAM & CONTROLLER SET 
MAKE 64K BYTE MEMORY FOR YOUR 6800 OR 6502 

THIS SET INCLUDES: 

• 32 M5K 41 16·3. 16K X 1. 200 NSEC RAMS 
• 1 MC3460 MEMORY CONTROLLER 

• 1 MC3242A MEMORY ADDRESS MULTIPLEXER 

AND COUNTER 

• DATA 6 APPLICATION SHEETS. PARTS TESTED 

AND GUARANTEED. 

S295.00 PER SET 

DYNAMIC MEMORY CONTROLLER MC34BOL 

• GENERATES RAS/CAS 6 REFRESH TIMING FOR 

16K TO 64K BYTE MEMORIES 

• PRICE WITH DATE SHEET: 513.95 EACH 

MEMORY ADDRESS MUX/COUNTER MC3242AP 

• MUX ADDRESS 6 REFRESH COUNTER FOR 16K TO 

64K BYTE MEMORIES 

• PRICE WITH DATA SHEET: 512.50 EACH 

QUANTITY DISCOUNTS AVAILABU 
All OAO£AS POSTPAID. U.S. fUNDS ON INTERNATIO.'Ml 
ORDtRS. CHECK OR MONEY ORDER. VISAISA,MC ALSO AC 
CEPJfO SUm ACCl. NO . EXPIR.\TION OAH. & 1NIER8ANK 
NO. WITH SIGNED ORDER. CAW. RfSIOENTS PlEAS£ ADO 
6\ SALES TAX PHON£ OROERS· I 7 1 41 6]] 4460. 

MEASUREMENT SYSTEMS & CONTROLS, INC. 
MEMORY DEVICES DIVISION 

867 NORTH MAIN ST.. ORANGE. Ct.. 92668 

SINGLE BOARD COMPUTER $99.50' 

with 6800 MPU, 6850 serial 1/0, 2 6820 
parallel I/O (32 1 ines), 512 RAM. socket for 
2708. 2716, EROM. Interface modules for 
industrial control, data acquisition, lab 
instrumentation, on 44 pin 4'h"x6W' PCB's. 
RAM, ROM, CMOS RAM/battery, A/D, D/A, 
Driver/Sensor, Serial 1/0, Parallel 1/0, 
Counter/Timer, IEEE 488 GPIB, floppy 
controller. 

"OEM (500 piece) price 

,,, \\' I N 'I' t; l� lcorp. 
1801 South Street 
LefayeHe,IN 47904 
Phone (317) 742-8428 

Circle 237 on inqu iry card. 

TEXAS INSTRUMENT 99/4 COMPUTER $ 989 
Tl 810 PRINTER $1590 

CENTRONIC PRINTERS: 
730-1 PARALLEL PRINTER $ 749 
SAVE ON ALL OTHER MODELS 

SPINWRITERS FROM NEC 
5510 R/0 SERIAL INTERFACE $2690 
5520 KSR SERIAL WITH KEYBOARD $2890 
5530 PARALLEL INTERFACE $2690 

COMPRINT 912 APPLE, TRS-80, PET $ 559 
912 SERIAL $ 599 

APPLE II PLUS 4BK RAM $1340 
COMMODORE BUSINESS MACHINES: 

PET 2001-BK COMPUTER $ 695 
PET 2001-16K $ 895 
PET 2001-32K $1090 
PET 2022 TRAC. FEED PRINTER $ 699 
PET 2023 FRIC. FEED PRINTER $ 679 
PET 2040 DUAL FLOPPY DISK DRIVE $1090 

ATARI800 $ 889 
400 $ 495 

INTERTEC SUPERBRAIN(32K) $2595 
NORTH STAR COMPUTER AND ACC. 

" " SAVE $ SAVE $ " " 
DISPLAY TERMINALS: 

INTER TUBE II $ 775 
HAZELTINE 1410 $ 785 

SAVE ON COMPLETE HAZELTINE LINE 
IMMEDIATE DELIVERY FROM STOCK. 

MULTI-BUSINESS COMPUTER SYSTEMS 
28 MARLBOROUGH STREET 

PORTLAND, CONN. 06480 .[ mo)_ 
(203) 342-2747 

Circle 238 on inquiry card. 
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Word Processing for the 
UCSD Pascal Operating 
System 

Renaissance Systems Inc, 11760 Sor­
rento Valley Rd, Suite M, San Diego 
CA 92121, has announced two software 
packages for the UCSD Pascal operating 
system. PROFF is a program to format 
and print text files. The PROFF package 
features adjustable margins; filling, 
centering, and adjusting; automatic 

Space Shuttle Landing 
Simulator for the Apple II 

Modeled after the National 
Aeronautics and Space Administration 
(NASA) Shuttle Mission Simulator in 
Houston, Texas, this program is a real 
flight simulator (except for roll motion) 
with a visual display of the sky and 
ground. High-resolution color graphics 
show the shuttle's forward view using 
animation, projective geometry, and 
machine language to depict the runway, 
sky, ground, and distant scenery. Flight 
data, messages, and warnings are 
printed on the screen. Functional 
features are angle of attack control, 
speed brakes, full stall capability, land­
ing gear, wheel brakes, eject, variable 
pitch rate control, and more. Runway 
stripes on rollout give a visual indication 
of motion. The program requires 48 K 
bytes of memory. Version A is for 
Applesoft read-only memory (ROM) 
and version B for Applesoft program­
mable memory. The price is $17 for the 
cassette and $21 for the floppy disk. It is 
available from Harvey's Space Ship 
Repair, POB 3478, University Park, Las 
Cruces NM 88003, (505) 522-1482 (eve­
nings) .  

Circle 624 o n  inquiry card. 

Keyboard Expandor 
This hardware and software modifica­

tion transforms Apple II microcomputers 
into complete uppercase and lowercase 
systems. Cap and shift locks are includ­
ed; all Apple characters and monitor 
editing functions are maintained. Soft­
ware is transparent to the user and com­
patible with the Apple disk operating 
system. Uppercase and lowercase can be 
used in text files, in PRINT and REM 
statements within BASIC programs, in 
disk operating system file names, and in 
immediate mode. The software runs in 
250 bytes of memory. It costs $20 and is 
available from C and H Micro, POB 
249, Clifton Park NY 12065. 
Circle 628 on inquiry card. 
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pagination; text underscoring and print­
ing. An "include" command allows 
reading from files other than the original ' 
input file. 

The FORML package aids the user in 
document generation. Multiple copies of 
a form letter, each addressed to a dif­
ferent individual, can be produced. 
FORML requires a PROFF source file to 
perform textual substitution, then it calls 
PROFF to produce the modified copy of 
the document. The packages currently 

Software for Music Board 
on CP 1M-Compatible Disk 

Software support for the Newtech 
Model 6 music board is available on 
CP/M-compatible disks. The MV80 
Multivoice Music Interpreter allows the 
user to enter four-voice music in a 
simple notation. The waveforms for 
each voice can be individually controlled 
to create the impression of an in­
strumental quartet. MV80 requires 
CBASIC2 and a 40 K-byte or larger 
8080, Z80, or 8085 CP/M system. MV80 
is available on 8-inch floppy disks for 
$29.95 including a manual. Contact 
Newtech Computer Systems Inc, 230 
Clinton St, Brooklyn NY 11201. 

Circle 625 on inquiry card. 

68' FORTH for 6809 
68' FORTH is a 6809 implementation 

of the FORTH language, which is a 
combination operating system, inter­
preter, and compiler. It is well suited for 
situations where it is necessary to be 
able to quickly test and modify routines 
or data, especially in the development of 
algorithms, graphics, data collection and 
analysis, and instrument control. 68' 
FORTH consists of full FORTH Interest 
Group standard vocabulary to 31 
characters, 16- and 32-bit integer 
mathematics, compiler error checking, 

Four-Part Music System 
for PET 

A B Computers, 115 E Stump Rd, 
Montgomeryville P A 18936, has an­
nounced a system that enables PET users 
to create and play musical compositions 
of up to four parts. The KL-4M board 
includes an 8-bit digital-to-analog (D/ A) 
converter, a low-pass filter, and an 
audio amplifier. No additional hardware 
other than a speaker is required. Con­
nection is made via the PET parallel and 
cassette ports. The KL-4M is compatible 
with any of the four-part music 

support output to a Diablo Hytype II 
printer, a disk file, the system console, 
or the system printer. The packages are 
available in machine-readable form on 
an 8-inch soft-sectored, single- or 
double-density floppy disk. Manuals 
are included with the package or pur­
chased separately for $25. The PROFF 
package costs $425 and the PROFF and 
FORML package is $500. 

Circle 623 on inquiry card. 

Atari and Texas 
Instruments Software 

Image Computer Products Inc, 615 
Academy Dr, Northbrook IL 60062, has 
introduced a series of programs for the 
Atari 400 and 800 series and the Texas 
Instruments 99/4 microcomputers. The 
programs include Baseball, Wall Street 
Challenge, Mind Master, Strategy Pack, 
Skill Builder, and Tournament·Brick 
Bat. There are two copies of each pro­
gram, which arrive on cassette. Some of 
the simulation games allow users to save 
the program on tape in the middle of a 
game, so that play can be resumed later. 
The prices for the programs are $19.95 
and $29.95. 

Circle 626 on inquiry card. 

and a source text editor. The system is 
supplied with additional vocabulary to 
simulate disk in memory, to use the disk 
for virtual memory, to interface with 
FLEX 9.0 text files, and to perform stan­
dard FORTH disk-block read and write. 
It is supplied on 5-inch floppy disks con­
figured for SwTPC MF-68 systems. The 
minimum memory requirement is 8 K 
bytes for FLEX plus 12 K bytes of pro­
grammable memory. The disk plus 
documentation is $39.95 from Talbot 
Microsystems, 2433 Darrington St, 
Houston TX 77030. 
Circle 627 on inquiry card. 

monitors. The Visible Music Monitor is 
written in 6502 machine language and 
displays the musical staff and notes for 
all four voices on the PET screen. It in­
cludes edit capabilities, successive 
piece loading without intervention, user­
definable keyboard, tempo flexibility, 
transpose capability, and waveform 
modification capability. Music can be 
played with or without note display. 
The entire system is $59.90. The KL-4M 
board is $34.90 and the Visible Music 
Monitor is $29.90. 

Circle 629 on Inquiry card. 



. , Mat's NSWP 
1/0S Disk Operating 
System for 
Microcomputers 

InfoSoft Systems Inc has introduced 
its !lOS disk operating system for 8080, 
8085, and 280 disk-based systems. The 
system is designed for use with hard and 

Home Improvements Pro­
gram for the Imagination 
Machine 

APF Electronics Inc, 444 Madison 
Ave, New York NY 10022, (212) 
758-7550, has announced the Space, 
Size, and Surface program for its per­
sonal computer, The Imagination 
Machine. The program assists 

Educational Programs for 
the PET 

This series of documented programs 
will run in 8 K bytes of programmable 
memory and requires no peripherals. 
One series is entitled "Mathematical 
Enrichment." Programs such as "Sym­
metry" and 'Third-Dimension" suit 
themselves to planned curriculum or 
experimentation. A second series 
features cooperative games for various 
ages; many are based on the ideas of Jim 
Deacove of Family Pastimes. Prices 
range from $10 to $20 per documented 
cassette. For complete information, con­
tact Go:Forth Microcomputing, 329-22 
St E, Prince Albert, Saskatchewan, S6V 
1N3 CANADA. 
Circle 632 on inquiry card. 
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floppy disks and has a file capacity ex­
ceeding 268 megabytes. It features 
printer spooling, supports up to 15 disk 
units, includes a symbolic debugger, text 
editor, directory status, disk-copy and 
file-transfer programs, disk and memory 
diagnostics, and a printout formatting 
facility. 

homeowners with home improvements 
involving maintenance, covering sur­
faces, and materials required. It 
calcuates the necessary materials for 
lawn projects, wall papering, painting, 
panelling, tiling, and more. The pro­
gram asks for dimensions and areas to 
be covered or left uncovered, and then 
tabulates the amount of materials re­
quired to complete the job. The program 

Lifeboat Puts CP/M on 
Altair Disk 

The Lifeboat implementation of the 
CP/M operating system on the Altair 
and MITS 3202 series of floppy-disk 
systems takes advantage of the 300 K 
bytes of memory capacity per disk and 
the error-free characteristics of the 
equipment. No changes of any kind are 
required. With the use of CP/M on the 
Altair disk, users will have access to the 
broad range of systems and applications 
software available. Languages such as C. 
COBOL, FORTRAN, Pascal, and 
BASIC are available, as are applications 
from word processing to accounting. 
The price for the CP/M system is $145. 
Contact Lifeboat Associates, 2248 
Broadway, New York NY 10024. 
Circle 633 on inquiry card. 

!lOS Version 3.0 is compatible with 
the COOS 02.00 from Cromemco Inc. 
!lOS is also compatible with CP/M ver­
sions 2.0 and earlier. The price of the 
package is $150 plus a dealer configura­
tion fee. Contact InfoSoft Systems Inc, 
25 Sylvan Rd S, Westport CT 06880. 
Circle 630 on inquiry card. 

also compares the costs of different pro­
ducts and computes various percentage 
margins to allow for extra materials due 
to patterns and fittings around doors 
and windows. The price for Space, Size, 
and Surface Guide program is between 
$19.95 and $29.95, depending on the 
format.  
Circle 631 on inquiry card. 

North Star BASIC SCAN 
Command 

Scan is a machine-language utility 
program that can be added to North 
Star BASIC. It allows the user to scan a 
"BASIC line from a single character or 
variable to complete sentences or key 
words. The SCAN command operates 
like LIST except that it lists only those 
lines that contain the i tem being scanned 
for. In the debug mode, it will find all 
references to any line number such as in 
GOSUB or GOTO statements. Scan 
works with single-, double-, or quad­
density versions of North Star BASIC. It 
is available for $27.50 from Electronic 
Technicians Software Services, 1072 
Casitas Pass Rd, Carpinteria CA 93013, 
(805) 684-6049. 
Circle 634 on i nqu i ry card. 

VAK-4 1 6K STATIC RAM BOARD 
• Designed specif ica l ly for use w i t h  t h e  AI M-65, SYM·1 , a n d  KI M·1 m icrocomputers 
• Two separately addressable 8K·blocks with  write protect. 
• Designed for use with the VAK·1 or K I M·4* motherboards 
• Has provisions for mount ing reg u l ators for use with a n  u n reg u l ated power s u p p ly 
• M ade with 1 st qua l ity 21 1 4  static ram c h ips 
• Al l  IC's are socketed 
• Comp letely assembled, bu rned· i n ,  and tested 

We manufact u re a complete l i n e  of h i g h  q u al ity expansion boards. Use reader service 
card to be added to our m ai l i ng l ist, or  U.S. residents send $ 1 .00 ( I nternational  send $3.00 
U.S.) for a i rmai l  del ivery of our complete catalog.  

*Product of MOS Technology 

VAK·4 DUAL BK·RAM � $325.00 plus shipping j[3>-N B E N T E R p R I S E S VAK·2 BK-RAM (V2 popu l ated) $239.00 
I N C O R P O R A T E D  

Circle 239 on inquiry card. 
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UCSD Pascal Newsletter 

This newsletter is addressed to those 
using UCSD Pascal on LSI-11 com­
puters. The first issue contains a detailed 
article on the situation regarding UCSD 
and Softech and the licensing problems. 
It also includes a precise report on the 
different versions of UCSD Pascal and 
the anomalies that exist in versions. The 
publisher is using 8-inch floppy-disk 
drives with his system and includes 
articles on the use of the drives and text 
formatting with the system. There are 
items of interest concerning new pro­
ducts for the system and letters from 
users. To get on the mailing list, send $2 
to Jim McCord, 330 Vereda Leyenda, 
Goleta CA 93017. 

Circle 635 on inqu iry card. 

Dataguide 

Dataguide is a 500-page purchasing 
guide to original equipment manufac­
turers computer hardware, software, 
supplies, and accessories. it is published 
in the spring and fall; the subscription 
rate is $38 per year. Dataguide features 
a manufacturers directory and a product 

PU B L I CATI O N S  
Computer Careers 
Magazine 

Computer Careers Magazine is 
dedicated to the computer job market. 
The audience is made up of systems 
analysts, programmers, data processors, 
and technicians. The magazine contains 
news and information directed to the 
computer professional, with an emphasis 
on career development. Feature articles 
in this twice monthly magazine cover 
career goals, communicating more effec­
tively, preparing resumes, and choosing 
the right company. Other areas covered 
are company profiles, supportive 
editorials, and classifieds. Contact Com­
puter Careers Magazine, 3901 Mac­
Artli.ur Blvd, Newport Beach CA 92660. 

Circle 636 on inquiry card. 

directory. The manufacturers directory 
contains over 1500 listings of companies 
with detailed information on each com­
pany. The product directory lists nearly 
6000 companies organized under 
categories which include computers and 
microprocessors, memory systems, disk 
drives, tape drives, video displays, 
printers, and plotters, and more. 

Z·BO 
* 

sl250 
APPLE GAME PORT REMOTE PLUG- IN  

EXPANDER w i th  SELECTOR ! 

Al lows continuous connection of any three 
of the Apple game port J3995 options. f 

video 100 •-===11 

Catalogs for Printers and 
Punched Paper-Tape 
Readers 

Design literature and catalogs for 
printers and punched paper-tape readers 
are now available. Printers are numeric 
and limited-alphanumerical and are 
largely used for data logging. The 
readers read punched paper-tape 
prepared to American National Stan­
dards Institute (ANSI) standards for 
levels five to eight at up to 150 
characters per second (cps) asyn­
chronously, and are used for computer 
entry, numerical control, data transmis­
sion, and programmable read-only 
memory (PROM) programmers. For 
more information, contact Addmaster 
Corp, 416 Junipero Serra Dr, San 
Gabriel CA 91776, (213) 285-1121 

Circle 637 on inqu iry card. 

Subscription order forms may be obtain­
ed by contacting Sentry Publishing Co, 
5 Kane Industrial Dr, Hudson MA 
01749, (617) 562-9308. 
Circle 638 on inqu iry card. 
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California Computer Systems 
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Circle 240 on inquiry card. 



America 's Largest Mail-Order Computer Store HOBBYWORLD® ® 

ELECTRONICS, INC ___ _ 
Call Toll-Free: USA (800) 423-5387 

Home 
1deo System In Calif: (800) 382-3651 

local & Outside USA: The nation's best sel l i ng home video entertainment 
center i s  here ! Cu rrently su pports a l ibrary of 23 

video game cartridges with over 1 300 variat ions and 
options. Comes with i nterchangeable joystick and 

paddle control lers, special c i rcu its to protect home 
TV, real istic sound effects and produces crisp, bright 

colors on your TV screen. Also inc l udes ATARI 's  
"Combat" game with 1 08 variations and options. 

(213) 886-9200 

.. ...,.�C.hll"•ll·�,�ft·�r "7" 
Chess 

"VOICE" Challenger 
I f  you're i nto chess you will love 
Chess Challenger! 7 levels of play. 
"Mate in Two" and "Chess by Mai l" .  
Like to have your opponent call out 
the moves? Try "Voice" Chess 
Challenger. 96,000 Bits of Read Only 
Memory, and over 8,000 bits of Ran· 
dam Access Memory. Can be used by 
the blind as the game wil l  audibly cal l  
every move, capture, and repeat 
board position. 
Cat No. 2399 
Cat No. 239B 

STAR TREK Ill 
O n e  o f  t h e  most advanced Star Trek 
games ever. Locate the 5 Class M 
Planets, bailie Klingons, but watch 
out lor black holes and pulsars. This 
version is 3 dimensional, not flat l ike 
other versions. Watch the Enterprise 
phasers hit and explode the Kl ing· 
ens ! Extensive use of graphics 
throughout. At the end, return to Star 
Fleet command, where the data in the 
ships computer evaluates and rates 
your performance. Takes about 2 

&���o
t
�g��\�g.���vei ii/16K 515.75 

NOVATION ' 'CAT'' 
ACOUSTIC MODEM 

You wi l l  be challenged and intrigued 
by this game. Uses al l  strategies of 
the game . including a running game, 
hit and run, blocking and bear off 
games. YOU handle the dice ' Choose 
o f f e n s e  or d e f e n s e .  C o m p u t e r  
responses vary every game. 
Weight 3 lbs. Cat No. 2411 

Wt. J ibs. 
Wt. 4 1bs. 

1 1 7.95 
353.95 

16K Memory 
Add-On Kit $65.00 
Everything needed to upgrade your 
TRS·80, Apple or Exidy ' An additional 
16K inciudes i l l ustrated instruct ions. 
RAMS.and preprogrammed jumpers. 
No Spec ia l tools required. Wt. 4 oz. 
CAT NO. DESCRIPTION 
1 1 56 TRS·80 Keyboard Unit 
1 1 56·A TRS·BO Exp. Interface 

1 1 56·6 
(prior to 411/79) 
TRS·80 Exp. Interface 
(after 4/1179) 
for APPLE I I  
f o r  EXIDY 

CAT NO. 
2375 
2206 
2207 
220B 

DESCRIPTION WT. 
ATARI Video Computer System 8 lb .  
Driving Controller·Pair 2 lb.  
Paddle Controller·Pair 2 lb .  
Joystick Conlroller·Pair 2 lb .  

PRICE 
S1illl.95 
$ 20.95 
s 20.95 
s 20.95 

CAT NO. 
2376 
2377 
237B 
2379 
2380 
2381 
2382 
2383 
2384 
2385 
2386 
2387 
2388 
2389 

ATARI Game Cartridges 
DESCRIPTION 
Starship 
Black Jack 
Space War 
Surround 
Slot Machine 
Outlaw 
Slot Racer 
Video Olympics 
Breakout 
Canyon Bomber 
Street Racer 
Homerun 
Basketball 
Football 

SARGON II 
Hayden 

WT. PRICE 
6 oz . $16.75 
6 oz . $16.75 
6 oz . $1 6.'75 
6 oz. $16.75 
6 oz. $16.75 
6 oz. S1B.95 
6 oz . S1B.95 
6 OZ . $1B.95 
6 oz . $18.95 
6 oz . $20.95 
6 oz. S20.95 
6 oz . $20.95 
6 oz . $20.95 
6 oz . $20.95 

The champ of champs ! Surpasses 
Microchess, and even Sargon I '  Of­
fers complex moves, 7 levels of play, 
activity ind icator, a special "hint" 
mode. p lus more!  The best chess pro· 
gram ever! 
Cat No. 20B2 
Cat No. 2083 

TRS·BO 
Apple I I  $31.50 

2390 Bowling 6 oz. $20.95 
2391 Skyd iver 6 oz. $20.95 
2392 Fun With Numbers 6 oz. $20.95 
2393 Brain Game 6 oz . S20.95 
2394 Superman 6 oz. S2B.50 
2395 Casino 6 oz. S2B.50 
2396 Backgammon 6 oz. $47.25 
2397 Video Chess 6 oz . $47.25 
2500· Space Invaders 6 oz. $29.95 

NOTE: Not for uses with 
ATARI Programmabls 
Computers 

DISKETTE DRIVE 
HEAD CLEANING KIT 

EMAKO 22 MICROPRINTER 

The FIRST compact modem designed for 
small  computer user. Transmits data over stan­
dard telephone ! ines . . Exchange data or pro­
grams with other systems. Data transfer rate up to 
30 char/sec. Complete and ready to liSe. Requires 
1 1 0  VAC. 60 Hz. 

The EMAKO 22 microprinter is a 
dependable, low cost, addition lor 
your persona; computer system. I t  
features a 9X7 dot-matrix character 
format, bi-directional printing at 
125 CPS and sprocket feed paper 
mechanism. Line length is select-

able at 40, 80, or 132 characters per 
line. Forms may be loaded either 
from the bottom or the rear. Avail· 
able with parallel or asynchronous 
serial interfacing. 

Diskette drive heads, like your 8 track 
car stereo cassette heads, need peri· 
odic maintenance to assure efficient 
and e rror-free operation. Unl ike other 
peripheral devices, the read/write · 
head(s) on diskette drives are ex· 
tremely diff icult  to clean without par· 
t ia l ly  disassembling the drive. The 
unique concept of the diskette head 
cleaning kit allows the user to clean 
the drive heads without disassembly 
in just minutes. Available for 8" or 
5 1/< ", both single and double sided 
disk drives. Kit contains 2 clean ing 
d i skettes, a 4 oz. bottle of CS·85 
c l eaning solut ion and easy·pour 
dispenser. Weight 1 2  oz. 
Cat No. Description Price 
2499 B" Disk Drive I Kit S3D. 75 
2534 5'/• " Disk i Kit $30.75 

Cat No. 1 480 Weight J ibs. Price: $1 89.00 

VERBATIM 5 lftl "  DISKETTES 
10 per box 

CAT NO. TYPE DESCRIPTION PRICE 

1 1 47 525·01 soft sector, TRS·80, 
Etc. 

1 1 48 525·10 10 hole, hard, 

1 1 49 525·1 6 �f��l
·
e�����

.
star 

micropolis 
2330 577·01 soft sector certified 
2331 577·10 10 hole, hard, 

certified 
2332 577·16 16  hole, hard, 

certified 

MATCHLESS MS-80 
TRS-80 MINI DISK DRIVE 

Cat No. Description 
2455 Parallel Interface Model 
2456 RS232-C Serial Model 

Weight 
22 lb.  
22 lb.  

Price 
SB34. 75 
SB94.0D 

SEND FOR FREE 
FLYER FEATURING: 1--------------------------1 Page after page of exciting products. Fuller Electronics Computerized toys and games, per· 

TRS 80 LPRINT/ LLIST PLUG 
sonal computers, disk drives, i n -

. - tegrated circuits, semi conductors. 

users are faced with the pro· tive ! Simply connect the 
of running programs with LPRINT I LUST plug to your l i  

or LUST, but they do not printer port, and the program 
i out. In th is  case, all run just as if  there was a pri 
have to be removed from connected to your machine. 

before i t  wi l l  run, and installation and detailed i 
t ime and t i es up your l ions. Wt. 2 oz. $11 95 But there is an alterna· Cat No. 2480 • 

CCS 7811B ARITHMETIC 
PROCESSOR 

Add new dimensio n  t o  y o u r  Apple, 
Atari, TRS·80, etc. with our special ap· 
plication boards and comprehensive 
software l ibrary. H u ndreds of pro· 
ducts available at terrific Hobbyworld 
prices. Circle our reader service 
number or write/phone for your free 
i l lustrated flyer today. 

HOW TO ORDER 

Plugs into the expansion inter­
face. Complete factory tested 
drive includes installation in­
structions and software l i st ing to 

access 3 times Assembled & tested, adds ad· 
vanced arithmetic power t o  your 
Apple I I .  AMD AM 951 1 based, 16 
and 32 bit fixed point, 32 bit 
f loating point  operation. Float to 
f ixed and fixed to float conver· 
sions. Trig and inverse functions, 
square roots, logs, exponentiation. 
Interrupt daisy chain, DMA daisy 
chain, and much mo i 2 

Pay by check, Mastercharge, Visa, or C .O .D .  
Charge card orders please include expiration 
date. Payment in U .S .  dollars only. Order by 
phone. mail or at our retail store. MINIMUM 
ORDER S10.0D. Please include phone number 
and magazine issue you are ordering from. 
Prices valid thru last day ol cover date. SHIP· 
PING: USA: Add $2.00 for lirst 2 lbs . . 35c 
each addt' l lb .  for ground. For AIR add $3.00 
lirst 2 1bs .. 75c each addt'l lb .  FOREIGN: sur­
lace: $3.00 lirst 2 lbs .. 60c each addt'l lb. 
AIR: $11 .00 first 2 1bs .. $5.00 each addt'l lb. 
COOs: add $1.25 addt'l. Not responsible for 
typographical errors. Some items subject to 
prior sale or quantity limitations . 120 day 
guaranteed satisfaction . Exception: partially 
assembled kits .  

Cat No. Description 
1 375 MS·BO Disk Drive 
2964 2 Drive Cable 
1 396 4 Drive Cable 

Shack drives. 40 tracks 
35. Existing 35 track 
completely compatable. 

Weight 
8 lbs. 
8 oz. 

1938 Accessing Soflware , tracks 36·40 
B oz. 
4 oz. 
2 oz. 
8 oz. 

14B5 D MS·80 MPI 51 Manual 
1 1 47 Verbatim Diskettes, (box of 10) 

Price 
$464.25 
$ 25.75 
$ 41.95 
$ 10.50 
$ 1.75 
s 33.00 lbs. Cat No. 1635 

19511 Business Center Drive Dept. 86 Northridge, Ca. 91324 
Circle 241 on inquiry card. BYTE June 1980 251 



HEX ENCODED K EYBOARD 
Four onboard 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. 

L .. . . . UiJJ 
T.V. 

TY PEWRITER 

• Stand a l o n e  T V T  
• 32 char/l ine,  1 6  
lines, modifications for 
64 char /line included 
e Parallel ASCII ITTLJ 
input • Video output 
• 1 K on board memory 
• Output for computer 
control led c u rser • 
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 c h i p s  • 
C h a r. gen.  2 5 1 3  • 
U p p e r  case o n l y  • 
B o a r d o n l y  $ 3 9 . 0 0 
Part N o .  1 0 6,  with 
parts $ 1 45.00 Part 
No. 1 06A 

44 BUS MOTHER 

BOARD 

Has provisions for ten 
44 pin L 1 56J connec­
tors, spaced 3/4 o f  an 
inch apart. Pin 20 is 
connected to X ,  and 
2 2  i s  connected to Z 
for power and ground. 
All the other pins are 
connected in parallel.  
This board a lso has 
provisions for bypass 
capacitors. Board 
cost $1 5.00 Part No. 
102 . Connectors 
$3.00 each Part No.  

UART & 
BAUD RATE 

G E N E RATO R 

RS-232/20mA 

INTERFACE 

This board has two 
passive, opto-isola­
ted circuits. One con­
verts RS-232 to 
20mA, the other con­
verts 20mA to RS-
232. All connections 
go to a 10 pin edge 
connector. Requires 
+12 and -1 2 volts. 
Board only $9.95, 
part no. 7901,  with 
parts $14. 9 5  Part 
No. 7901 A .  

ASCII T O  CORRESPONDENCE 
CODE CONVERTER 

This bidirectional board is a direct replace­
ment for the board inside the Trendata 1000 
terminal .  The on board connector provides 
RS-232 serial  i n  and out.  Sold  on ly  a s  a n  
a s sembled a n d  t e s t e d  unit  f o r  $249.95.  
Part No. TA 1 000C 

ASCII KEYBOARD • Converts video to 
53 Keys popular ASR-33 format • Rugged AM m o d u l a t e d  R F ,  
G-10 P. C .  Board • Tri-mode M O S  encoding Channels 2 or 3. So 
• Two-Key Rollover • M OS/ DTL/TTL Compat- powerful a l most no 
ible • Upper Case lockout • Data and Strobe tuning is required. On 
inversion option • Three User Definable board regulated power 
Keys • Low contact bounce • Selectable Par- supply makes this ex-
ity • Custom Keycaps • George Risk Model tremely stable. Rated 
753 R · 5 1 2  1 $59 95 K" very highly in Doctor 1--·· -e
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•
. --1 Dobbs' Journal. Recom­

mended by Apple • 
Power required is 1 2 ASCII KEYBOARD 

TTL & DTL compatible • Ful l  67 key array 
• Fuii 1 2B 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 
+ 5 VDC, 325 mA. Assembled & Tested. 
Cherry Pro Part No. P70-05AB. $1 1 9 . 9 5 .  

Printing Characteristics: 225 characters/ 
second ( 1 70 lines/ minute) throughput • 9 
horizontal x 1 2  vertical matrix • 96 ASCII 
character set with upper and true lower case • 
BO characters/ line • 5.B lines/inch 

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 

SORO C IQ 1 20 

• Converts TTL to RS-
232, and converts RS-
232 to TTL • Two se­
parate circuits • Re­
quires - 1 2  and + 1 2  
volts • All connections 
go to a 1 0 pin edge 
connector, kit$9.95 Part 
No. 232A 1 0Pinedgecon­
nector $3.00 part No. 
1 0P. 

a low cost 
t a p e  recorder to a 
digital recorder • 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 vo lts,  l o w  power 
d r a i n  • B o a r d  only 
$7.60 Part No. 1 1 1 ,  
with parts $29.95Part 
No. 1 1 1 A  

M O D E M  

With reg.  keyboard 
MOD3 BK $1 595.95 
MOD4 1 6K $1 695.95 
MOD 5 32 K $ 1 995.95 
Now includes $250 
more, worth of soft­
ware and accessories 
with 1 01 key option add 
$1 34.95 with 1 1 7  key 
option add $1 79.95 

Buffer Memory: standard 256 bytes; • 
optional; 2,04B bytes (buffer memory option 
designated as Model 91 2-2KJ. add $1 49.95. 
Paper Requirements: electrosensitive type 
(aluminum coatedl • B-1 /2 inch width • 3.7 
inch max. 1300 ft.J roll diameter. DC POWER S U P PLY 
M odel 91 2-S Interfacing: serial interface 
RS232 and 20 mA current loop • BAUD rates 
1 1  0, 1 50, 300, 600, 1 200, 2400 and 4BOO 
are strap selectable. 
Modei 91 2-P Interfacing: parallel interface, 
IEEE-488 and 8 bit parallel (strobe/ acknow­
ledge). Model 9 1 2-S, Part No. CPIA, 321 1 B, 
$579.95. Modei 91 2-P, Part No. CPIA. 321 1 7, 
$559.95. 

• Board supplies 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 a mps., and 24 volts 
AC C.T. at 1 . 5 amps. • Board only 
$ 1 2.50 Part No. 60B5, with parts 
e x c l u d i n g  transform ers $ 4 2 . 50 
Part No. 60B5A 

Mention part no. description, and price. In  WSA shipping paid by us for orders accompanied by check or money order. 
We accept C.O.D.  orders in  the U. S. only, or a VISA or Master Charge no. , expiration date, signature, phone no. , 
shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han­
dling. Payment must be in  U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 
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lflappicz I I  Or 

APPLE II PLUS 

= 

... 

PET COMPUTER 

With 1 6K & monitor ­
$ 785.  Dual Disk 
Drive - $1 0 95 

PARALLEL TRIAC 

OUTPUT BOARD 

FOR APPLE II 

1 6K $9)5.95, Extra 16K 1--------1 
E.S. RAM instal led OPTO-ISOLATED 

APPLE 1 1 -::­

S E R I A L  1 / 0  

I NT E R FACE 
$74.95, extra 3 2 K  E.S. PARALLEL INPUT 
RAM installed $1 48.95. BOARD FOR 

APPLE II HOBBY/ 
PROTOTYPING CARD 
Part  N o .  7807 $ 1 4 . 9 5  

REAL TIME 
1 00,000 DAY 

CLOCK 
MT. HARDWARE Dou­
ble the utility of your 
S-1 DO bus computer 
with a real-time clock 
that keeps t ime in 
1 DOl'S increments for 
over 273 years. Pro­
gram events for the en­
tire period with real time 
interrupts ... without de­
railing the system. Main­
tain a log of computer 
usage, time and date 
transaction printouts, 
call up lists ... virtually any 
activity where time is a 

APPLE II Baud rate is continuously adjustable from 0 
to 3 0 , 0 0 0  • P l u g s  into a n y  peripheral  
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 
a ddre�s • SOFTWARE • Input and Output 
routi,le 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 n terface with some selectr ics.  • A l s o  There are 8 inputs that watches OTR • Board only $ 1 5.00 Part No. can be driven from 

TTL logic or any 5 volt 2, with parts $42.00 Part No. 2A, assembled 
source. The circuit I-$

•
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c 
_________ .,. board can be plugged 

into anyof the B sockets BK EPROM PICEON 
of  your Apple I I .  It has 
a 1 6  pin socket for 
standard dip ribbon 
c a b l e  c o n n e c t i o n .  
Board only$1 5.00. Part 
No. 1 20, with parts 
$69.85. Part No. 1 20A. 

factor. On-board battery 1----------1 
backup. MHPX004-
$249.85 . VIDEO TERMINAL 

16 l ines, 64 columns • 
Upper 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 78, with 8 EPROMS $2 1 9. Orignate, RS-232 and 

20 mA compatable, Full 
duplex, and half duplex, 
direct connect or a­
coustic coupled, on 
board power supply, car­
rier detect light, DB25 
plug . 300 BAUD, Type 
1 03 compatable fre­
quencies, Bare board 
Part No. 2000, $1 9,95, 
Kit Part No. 2000A, 
$99.95. 

• 5x7 dot matrix • Se- 1------------------1 
rial RS-232 in and out 
w i t h  T T L  p a ra l l e l  
k e y bo ard i n p u t  • O n  
b o a r d  b a u d  r a t e  
g e n e r a t o r  7 5 ,  1 1 0 , 
1 5 0 ,  3 0 0 ,  6 0 0 ,  & 
1 2 0 0  j u m p e r  s e l e ct­
a b l e  • Memory 1 02 4  
characters (7-21 L02J 
• Video processor chip 
S F F 9 6 3 64 b y  N e c u­.. ---------1 I o n i c  • C ontrol  c h a l'­
acters C C R ,  L F, � .  � .  
1 ,  ! , n o n  destruct ive 
cursor, CS, home, CL 
• White characters on 
b l ac k  b a c k g r o u n d  or 
vice-versa • With t h e  
a d d i t i o n  o f  a k e y­
board,  v i d eo monitor 
o r  T V  s e t  with TV 
i n t e r f a c e  (part  n o .  
1 0 7 A J  a n d  p o w e r  
s u p p l y  t h i s  i s  a c o m­
p l e t e  s t a n d  a l o n e  
terminal  • a l s o  S - 1  D O  
compatible • requires 
+ 1 6 , & - 1 6  V O C  at 
1 OOmA, and BVDC at 
1 A.  Part No. 1 OOOA 
$1 8 9 . 8 5  kit.  

Uses 2708 EPROMS, 
· memory speed selec­
t i o n  p r o v i d e d ,  a d­
dressable anywhere in 
6 5 K  of memory, can 
be shadowed in 4 K  in­
crements. Board only 
$ 2 4 . 9 5  part no. 
7902, with parts less 
EPROMs $49 . 9 5  part 

7902A. 

WAMECO PRODUCTS 
With ELECTRONIC SYSTEMS parts 

FDC-1 FLOPPY CONTRO LLER BOARD will 
drive shugart, pertek, rem ex 5" & 8" drives 
up to 8 drives. on board PROM with power 
boot U IJ , wil l  operate with CPM (not 
included). PCBD . . . . . . . . . . . . . . .  $42.95 

F P B-1 Front Panel. CFinallyl I M SAI size hex 
displays. Byte or instruction single step. �80 . . . . . . . . . . . . . . . . . . . . . . . . . $4�� 

MEM-1 A BKxB fully buffered. S-1 00, uses 
2 1 02 type RAMS. 
PCB D . . . . . . . . . . . . . . .  $24.95, $ 1 68 Kit 

Q M B -1 2 MOTHER BOARD, 1 3 slot termi-
nated, S-1 DO board only . . . . . . .  $34.95 

$89.95 Kit 
CPU-1 BOBOA Processor board S-1 DO 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-1 1 702A 4K EPROM 
card PCBO . . . . . . . . . . . . . . . . . . . . . .  $25.95 

$49.95 with JJarts less EPROMS 
EPM-2 2708/2 7 1 6  1 6K /32K 

E PROM card PCBD . . . . . . . . . . .  $24.95 
$49.95 with parts less EPROMS 

Q M B·9 MOTHE R BOARD. Short Version of 
QMB-1 2. 9 Slots PCBD . . . . . . .  $30.95 

$67.95 Kit 
M E M-2 1 6Kx8 Fully Buffered 2 1 1 4  Board 

PCBD . . . . . . . . . . . .  $25.95, $269.95 Kit . 

D.C. HAYES M ICROMODEM 

Fully S-1  DO 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 £!5 to 300 Baud. 
(1 1 0 standard). Supports originate and answer 
modes. • Direct-connect Microcoupler. This 
FCC-registered device provides direct access 
into your local telephone system, with none of 
the losses or distortions associated with acous­
tic couplers and without a telephone company 
supplied data access arrangement. • Auto­
Answer/Auto-Call. The 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 
80-1 03A Data Communications Adapter. 
Micromodem-DCHA32625-$379.95 

TI D M A  

Tape Interface Direct Memory Access • Record 
and play programs without bootstrap loader (no 
prom) 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-100 bus 
compatible • Board only $35.00 Part No. 1 1 2, 
with parts $1 10.00 Part No. 1 1 2A. 

SYSTEM MONITOR 
8080, 8085. or Z-80 System monitor for use 
with the TIDMA board. There is no need for 
the front panel. Complete with documentation 
$1 2.95. 

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 + 1 2  and -1 2 
volts. $9.95 Part No. 
SODA Kit. 

SERIAL 1/0 

Four Serial 1/0 RS-232 
ports. S-1 00 Bus, Soft­
ware or jumper selectable 
baud rate 1 1 1 0. 300. 600. 
1200. 2400, 4800, 9600, 
19.2KJ, on board X tal baud 
rate generator. Address­
ing. switch selectable. 
Parity or no parity !odd or 
even) switch selectable, 1 
or 2 stop bits. 5 to 8 
bits/ character. Board only 
$29.95, Part No. 7908. 
With parts !kit) $199.95. 
Part No. 7908A. 

5-1 00 B U S  
ACTIVE T E R M I NATO R 

Board only $ 1 4.95 Part No. 900, with parts 
$24.95 Part No. SODA 

Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 

We accept C . O . D .  orders in the U. S. only, or a VISA or Master Charge no. , expiration date, signature, phone no. , 

shipping charges will be added . CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han­

dling. Payment must be in U. s: dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 
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TRS-80 
SERIAL 1 / 0  

• Can input into basic 
11 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. 
l ine  • R e q u 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. 80 1 0  
C. No connectors pro­
vided, see below. 

EIA/RS-232 con­

nector Part No. 

OB25P $6.00. With 

9', B conductor 

cabl@ $ 1 0.95 Part 

No. 0825P9. 
• 

3' nbbon cable 

wlth attachedcon­

nectors toflt.TRS-

80 and our ser1al 

board $1 9.95 Part 

No. 3CA840. 

GAME PADDLES 
& SOUND 

Box of 1 0, 5" $29.95, 
8" $39.95. 
Plastic box. holds 10 
diskettes, 5" - $4.50. 
8" - $6.50. 

LEEDEX 
MONITOR 

; �eludes: 2 game pad- 16K RAMS 
1 2" Black and White • d ies.  interface, soft- F o r  t h e  A p p l e. 1 2  M H z  B a n d w i d t h  ware. speaker. power T R S - 8 0  o r  Pet $B • H a n d s o m e  P l a s t i c  suppl y, f u l l  documen- e a c h  P a r t  N o .  41 1 6/ Case • $1 39 . 00 tation includin g: sche- .•2•

1•1
•

7
··------•--------1 m a t i c s .  theory · of 

operat i o n ,  and u s e r  
guide: plus 2 games on 
cassette ! Po n g  a n d  
Starship Warl. $79.95 
C o m p l e t e  Part N o .  
7922C 

DIGICOM DATA 
PRODUCTS INC. 

Series 31 2 
Acoustic Coupler 

300 BAUD Originate. 
Part No. AC3 1 2 2 ,  
$21 9.95. 300 BAUD 
A n s w e r ,  P a rt N o .  
A C 3 1 2 2 ,  $2 1 9 . 9 5 .  
300 BAUD Answer/Or­

S - 1 00 I NTERFACE 

AN S-1 00 bus Adapter-Motherboard for the 
TRS-80. Kit, Part No. HUH81 DLXK. $295.95. 
Assembeled, Part No. HUH81 DLXA. $375.95. 

NOW! 
A FULL SUPPORT SYSTEM 

FOR TRS-80 

·---------1 iginate, PartNo. AC31 23, 

COMPUCRUISE 

THE TELES IS 
VAR-80 

I NTERFACE 
U N IT 

For the TRS-80 with 
Level l I Basic • Provides 
8 outputs • Provides 8 
inputs • 2 ft. of inter­
connecting cable w I con­
nector • Plugs directly 
into TRS-80 • Power 
supply provided • As­
sembled and tested. 
Part No. VARBD. Intro­

price $ 1  09.95. 
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$229.95. 

LIGHT-PEN 
For YourTRS-80 

Your TRS-80 Light-Pen 
is a carefully engineered 
instrument and with the 
proper care will give 
satisfactory use and 
many years of service. 
Part No. TRSBOLP 
$24.95. 

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. 
LNWBO, $69.95. 

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 O F  
GPA-EXPANSION CARDS 

FOR THE GPA80 

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 4 1 1 6  
Qynamic Ram, Part No. GPA802, $224.95. 
Card with 32K of 41 1 6  Dynamic Ram; Part No. 
GPA803, $329.95. All cards come equipped 
with sockets to accomodate 32K of Ram. 
EPROM firmware card. Put those valuable 
subroutines in firmware. Don't waste time 
loading and unloading tapes and disks. For 2708 
or 271 6 EPROMS, Part No. GPA806, $79.95. 
Serial I I 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 1 /0 Card. Control functions in the 
outside world, monitor and store real time 
events. Two parallel output ports. Dip switches 
select ports !0-2541. Part No. GPABOB, 
$79.95. 

SYSTEMS Dept. B 

F L O P PY D I S K  
STO RAGE B I N D E R  

T h r e e - r i n g  b i n d e r  
comes with ten trans­
parent plastic sleeves 

Holds two 5-1 /4 inch 
diskettes and will fit 
any standard three ring 
binder. $9.95/1 0 Pack. 

which accommodate 1---------.. 
either twenty, five-inch 
or t e n ,  e i g h t- i n c h  
floppy disks. Binder & 
1 0 holders $1 4.95 Part 
No. 8800; Extra holders 
9511: each. Part No. BOD. 

DIGITAL 

CAS SEnE 

5 min. each side.  Box 
of 10 $9.95. Part No.  
C-5. 

TREN DCOM 
P R I NTER 

• 40 characters per 
second • 4-7 / 1 6  inch 
wide thermal paper • 
Graphics !TRENDCOM 
1 DOl: 480 sevendot 
print postions per line. 
TRENDCOM 1 00, Part 
No. TRC01 00,$495.95. 
TRENDCOM 200, Part 
No. TRC0200,$375.95. 
I nterface for TRS-80, 
Part No. TBOA $45.95. 

· For Apple I I ,  Part No. 
TRCAII ,  $75.95. For 
P E T  . . N O .  T R C P 2 ,  
$79.95. For Scoccerer, 
TRCSR 1 $45.95. 

SARGON: A Computer 
Chess Program 

Features the complete program that won the 
1 978 Wes t  Coast Computer Faire Tourna­
ment. Part N o .  00603 - T R S-80 Level I I ;  
Part N o .  00604 - I I  !24KJ. $19.95 

SOUND EFFECTS AND MUSIC 
FOR YOUR COMPUTER 

SOUNDWARE is a complete system. It includes 
a speaker/amplifier unit with volume control, 
earphone jack, and connectors. It boasts 
excellent tone quality yet is small and convenient 
to use. Add batteries, plug it in, and play. One 
year warranty. SOUNDWARE package !in­
cludes INTRO to SOUNDWARE programs) 
PET !BKJ, Part No. 20003, $29.95. TRS-80 
Level I I  ! 1 6KJ, Part No. 20002, $29.95. 
Compucolor I I  !BKJ, Part No. 20001 , $39.95. 
INTRO to SOUNDWARE programs only PET 
and TRS-80, Part No. 20005, $1 4.95. Compu­
color I I  Part No. 20006, $1 9.95. 

Circle 243 o n  i nquiry card. 



D I G I TA L  R ES E A R C H  C O M P U T E R S  
(21 4) 494-1 505 

1 6K EPROM CARD-S 1 00 BU SS 

$59.95 
KIT 

FIRST TIME OFFERED! 
1 BLANK PC BOARD - $28 

USES 2708's! 

Thousands of personal and bus i ness systems around the world 
use this board with complete satisfact ion.  Puts 1 6K of software 
on l ine a t ALL TIM ES! Kit featu res a top qual ity soldermasked and 
s i l k-screened PC board a n d  f i rst run parts and sockets. Any 
number of EPROM locat i o n s  may be d isabled to avoid any 
memory confl icts. F u l ly b uffered and has WA I T  STATE 
capabi l ities. 

OUR 450 NS 2708'S 
ARE $8.95 EA. WITH 
P R A F KIT 

ASSEMB LED 
AND FULLY TESTED 

ADD $30 

1 6 K  STATI C  RAM KIT-S 1 00 BUSS 
P R IC E  CUT! 

KIT FEATURES: 
1 .  Addressable as four separate 4K Blocks. 
2 ON BOARD BANK SELECT circuitry. (Cro-
memco Standard'). Allows up to 5t2K on l ine! B LANK PC BOARD W/DATA-$33 

� .  ��
e
��1;�6

4
�������:��

i
���;'�TATES LOW PRO F I L E  SOCKET SET-$12 

5. Double sided PC Board, with solder mask and S U P PORT I C'S & CAPS-$19.95 silk screened layout. Gold plated contact fingers. 
6. All address and data lines fully buffered. ASSE M B L E D  & TESTED-ADD $35 
7. Kit includes ALL parts and sockets. 
8. PHANTOM is jumpered to PIN 67. 
9. LOW POWER: under t .5 amps TYPICAL from O U R #1 SELLING 
the +8 Volt Buss. 

10. Blank PC Board can be populated as any RAM B OARD! 
multiple o f  4K. 

!��EIJ'J\ STE R E O !  IVEVVt 
·S- 1 00 S O U N D  C O M PUTER BOARD 

. 
At last, an S-10.6 Board that un leashes1:he full power of tWo 
unbelievabteGeneral 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: 

COMP LETE K I T !  

$8495 
(WITH DATA MANUAL) 

: ��j'R 
G
�AsR����L ��

M
:��-\'� 6

C
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S
BOARD B LANK PC 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO. BOARD W/DATA 
: z�L 

B
s�'6

R
K�i'�.

O
P
T
A�i���g �=��WARE ARE INCLUDED. '----"$'-=3....:1----' 

* PC BOARD IS SOLDERMASKED, SILK SCREENED, WITH GOLD CONTACTS. 

8K LOW POWER RAM K I T-S 1 00 BUSS 
SALE pp.\CE 

cu1'\ 

21 L02 
(450 NS RAMS!) 

Thousands of computer systems rely o n  this rugged, work horse, 
RAM board. Des i g ned for error-free, N O  HASSLE, systems use. 

ASSEMBLED AND FU LLY 
BURNED IN ADD $35 

ALL ASSEMBLED BOARDS 
ARE TESTED AT 4MHZ. 

PRICE CUT! 

FU LLY STATIC 
AT DYNAM I C  

PRICES 

Blank PC Board w/Documentation 
$29.95 

Low Profile Socket Set . . .  1 3.50 

S upport IC's (TTL & Regulators) 
$9.75 

Bypass CAP's ( D isc & Tantalums) 
$4.50 

KIT FEATURES: 
1 .. Addressable on 16K Boundaries 
2. Uses 21 14 Static Ram 
3. Runs al Ful l  S peed 
4. Double s ided· PC Board. Solder mask 
and si lk screened layout. Gold fingers. 
5. A l l  Paris and Sockets included 
6. Low Power: Under 1 .5 Amps Typical 

B LANK PC BOAR D-$26 C O M PLETE SOCK ET S ET -$1 2  
SUPPORT I C'S A N D  CA PS-$1 9.95 

S-1 00 Z80 C P U  CARD 

WIRED! 
NOT A KIT!  

14 MHZI 
* EASY, QUICK. AND FUN TO BUILD. WITH FULL INSTRUCTIONS. ASSEMBLED AND TEST ED!  READY TO U S EI Over 3 years of desig n  
* USES PROGRAMMED 1/0 FOR MAXIMUM SYSTEM FLEXIBILITY. efforts were requ i red to produce a TRUE S-1 00 Z80 CPU at a genuinely Both Basic and Assembly Language Programming examples are included. 

SOFTWARE: bargain price! BRAN D N EW! 
SCL I nterpreter coming soon! Our new Sound Command Language interpreter along FEATURES: 

� 2 or 4 MHZ Operation. * Generates MWRITE. so no front panel required. with I he Register Examine/Modify (REM) routines and Sound Effects Library (SELl wil l * Jump on reset capabilily. * 8080 Signals emulated for s.100 compatabil ity . be available soon in EPROM. SCL makes sound effects programming generally easier * Top Quality PCB. Silk Screened . Solder Masked. Gold Plated Contact Fingers. and quicker than that written in Basic or Assembly Language. An SCL users group wi l l  
be formed, and the best new SCL programs submitted wil l be added to the  Sound NEW! G.l .  C OM PUTER SOUND CHIP 

·-=E::.:ff.:.:ec::..:ts�Li::..br_::•...:ry_::i_::n_::E_::P..,-R..:.O.;.M,.. -------------------1 AY3-89 1 0 .  As featured in July,  1 979 BYTE! A fantastically powerful Sound 
& Music Generator. Perfect fo r use with any 8 Bit  M i croprocessor. 
Contains: 3 Tone Chan nels, N o ise Generator, 3 C hannels of Ampl itude 
Control. 16 Bit Envelope Period Control,  2-8 B it Paral lel 1/0. 3 D  to A 
Converters, plus much more! A l l  in one 40 P i n  Dl P. Super easy to i nterface 
to the S-1 00 or other busses. 

\ LOW POWER - 300NS :r!':z s1\\.-E· 21 1 4  RAM SALE! 
8 FOR 

$44 
4K STATIC 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 

Dig ital Research Computers 
( O F  TEXAS) 

P.O. BOX 401 565 • GARLAND, TEXAS 75040 • (214) 494-1505 

SPECIAL OFFER: $14.95 each Ad d  $3 for 60 page Data Manual. 

TERMS: Add $ 1 .00 postage. we pay balance. Orders u n der $ 1 5  add 75� 
han d l i ng . 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 
G uarantee on all items. Orders over $50. add 85� for i nsurance. 

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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Circle 245 on inqu iry card. 

&§: :1 CALIFORNIA COMPUTER SYSTEMS 
16K RAM BOARD. Fully buffered addressable in 4 K  
blocks. I E E E  standard for bank - addressing 21 1 4's. 
PCBD ..  $27.95 Kit 450 NSEC .. . .  $249.95 

PT-1 PROTO BOARD. Over 2,600 holes 4" regula­
tors. All  S-1 00 buss functions labeled, gold fingers. 
PCBD . $26.95 

PT-2 PROTO BOARD. Simi lar  to PT-1 except set-
up to handle solder tail sockets. PCBD ... $26.95 

CCS MAIN FRAME. Kit (S-1 00) . . .  ... $339.95 

APPLE EXTENDER. Kit . . . . . . .  $22.95 

APPLE I E E E  INSTRUMENTATION INTERFACE 
KIT 7490. Kit ... . $275.00 

ARITHMETIC PROCESSOR FOR APPLE 781 1 A. 
Kit . . . . . . . . . . . . . . . . . . .  $350.00 

APPLE ASYNCHRONOUS SERIAL I NTERFACE 
7710A. Kit . . .... . $89.95 

APPLE SYNCHRONOUS SERIAL INTERFACE 
771 2A. Kit . . . . . . . .  . .  . . . .  $89.95 

ALL OTHER CCS PRODUCTS AVAILABLE 

--� ::111 
PB-1 2708 & 2716 Programming Board with pro­
visions for 4K or 8K EPROM. No external suppl ies 
required. Textool sockets. Kit . . . . .$1 29.95 

CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power o n / rest Vector Jump Paral lel  
port with status. Kit . . . .  $1 29.95 PCBD .. . . . . . .  $27.95 

VB-3 80 x 55 V I D EO BOARD. 
Graphic included. 4 MHZ . . .  .. $379.95 

f0-4 Two serial I I  0 ports with full  handshaking 
20160 rna current loop : Two parallel 1/0 ports. 
Kit . . . . ......... . . ..... $1 30.00 PCBD . . . .... ... . . . ... . .  $27.95 

VB-1 B 64 x 16 video board, upper lower case Greek 
composite and parallel video with software, S-100. 
Kit ...... $1 25.00 PCBD .. . . . . . . . . . . . . . . . . .  $27.95 

CB-2 Z80 CPU BOARD. Kit ... .  $185.95 

AfO APPLE SERIAL/ PARALLEL . ... $1 25.95 

ALL OTHER SSM PRODUCTS AVAILABLE 

(wmc};nc. WAMECO INC.  
FDC-1 FLOPPY CONTROLLER BOARD w i l l  drive 

shugart, pertek, remic 5" & 8" drives up to 8 drives, 

on board PROM with power boot up, will operate 

with CPM'" (not Included). PCBD . .  $42.95 

FPB-1 Front Panel. IMSAI size, hex displays. Byte, 

o r  instruction single step. PCBD . . . ... . .... . . $47.50 

MEM-1A 8K x 8 fully buffered, S-100, uses 2102 

type rams. PCBD . .. . . . . . . . . .  $25.95 

QM-12 MOTHER BOARD, 13 slot, terminated, S-100 

board only . . .  $38.95 

CPU-1 8080A Processor board S-1 00 with 8 level 

vector interrupt. PCBD .. . .  $27.95 

RTC-1 Realtime clock board. Two independent in­

terrupts. Software programmable. PCBD... $24.95 

EPM-1 1 702A 4K Eprom card. PCBD . . .  . . . . . .  $25.95 

EPM-2 2708/2716 1 6K/32K EPROM CARD. 

PCBD . . .  . . . ... . . . . . . . . . .. . . . . . . .  . .  . . .. . . .  $25.95 

QM-9 MOTHER BOARD. Short Version of QM-1 2. 

9 Slots. PCBD ......... $32.95 

MEM-2 1 6K x 8 Fully Buffered 21 1 4  Board. 
PCBD ... $27.95 

PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 

PCBD .................... . ....... . . ......... $27.95 

IOB-1 SERIAL AND PARALLEL INTERFACE. 

2 para l le l ,  one serial and cassette. 
PCBD ...... . .. .. . . . . . . . . . .  .. $27.95 

2708 . . . . . . . . . . .... $ 9.49 21 14L 450 NSEC . . . . . . . .  $5.99 

2716 . . . . . . ... ..... $35.95 2 1 1 4 L  200 NSEC . .. . . . . .  $6.99 

���@@ 
NOTE : D pHONE 
NEW AD D RESS AN (415) 726-7593 

P. 0. Box 955 • El Granada, CA 94018 
Please send for IC, Xistor and Computer parts list 

JUNE SPECIAL SALE 
ON PREPAID ORDERS 

(Charge cards not included on th is offer) 

JUNE SPECIAL 5% off on alt CCS, WAMEGO 

and SSM PCBD and kits. Also i ncluded are 

M I KOS parts assortments. 

MIKOS 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 N S EC .. . . . . . .  $279.95 

CPU-1 with M I KO S  "2 8080A CPU . . . .  $ 94.95 

QM-12 with M I KOS "4 13 slot mother 

board ....... . .. . . . . .... . . .. . . . . ... . . . . . . . . .  $ 95.95 
RTC-1 with M I KOS "5 real t ime clock . . . . . $ 59.95 

EMP-1 with M I KOS " 1 0  4K 1 702 less 

EPROMS .... . .... . . . . . . . . .  . .  . .. . . $ 49.95 

EPM-2 with M I KOS '' 11 1 6-32K EPROMS 

less EPROMS ... ... . . . .. . . . . . . .  $ 59.95 

QM-9 with M I KOS " 1 2  9 slot mother 

board . . . . ........... . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . ... . . ... $ 89.95 

FPB-1 with M I KOS " 1 4  al l  parts 

for front panel . . . . .  $1 44.95 

MIKOS PARTS ASSORTMENTS A R E  ALL FACTORY MARKED 

PARTS. KITS INCLUDE A L L  PARTS LISTED AS R E Q U I R E D  

FOR THE COMPLETE K I T  LESS PARTS L I S T E D .  All SOCK­

ETS INCLUDED. 

VISA or MASTERCHARGE. Send account number, interbank num­

ber, expiration date and sign your order. Approx. postage will 

be added. Check or money order will be sent post paid i n  U .S. 

I f  you are not a regular customer, please use charge, cashier's 

check or postal money order. Otherwise there will be a two­

week delay for checks to clear. Calif. residents add 6% tax. 
Money back 30-day guarantee. We cannot accept returned IC's 

that have been soldered to. Prices subject to change without 

n otice. $10 minimum order. $1 .50 service charge on orders 

less than $1 o.oo. 

u P  ro 30°/o 0 F F AND  V R DATA' S TRS-80™ 
SWEE PSTAKES I M M E D IATE D E LIVERY 

TRS 80™ $ 3626 .00 
M O DEL  I I  64K FULL�N��:���TEED 

--- O R D E R  N OW ( 1 ) 800-345-8 1 02 

D I S K  D R IVES $ 350.00 
OVER $ 1 49.00 LESS THA N  R A D I O  SHACK 

F u l l y  compatible with Radio Shack's operat ing system 
TRSDOS™ a nd drives. J u st p l u g  in a nd r u n !  

• O n e ,  two, three o r  f o u r  drive confi g u rat ions, 1 02k to 
408k bytes. 
• A l l  systems i nclude a patch prog ram to upgrade your 
TRSDOS™ to 40 tracks. 
• Cases are f u r n i shed in gray to match your syste m .  

Celebrating V. R. DATA's 8th Anniversary 

OVE R $1 700.00 in P R I ZES 

G RA N D  PR IZE - 1 6K L l l  TRS-80 
TWO SECOND PR IZES - D I SK D R IVES 

FOUR T H I R D  PR IZES - SSQ.00 Gift certificates 

SWEEPSTAKES R U LES 
1 .  A L L  E NTRI ES M U ST B E  S U B M ITTE D  O N  O R I G INAL 

E NTRY B LA N K .  
2 .  O N E  E N TRY P E R  P E R S O N .  
3 .  WI N N E R S  S E LECTED B Y  R A N D O M  D RAWI N G ,  

N OT I F I E D  B Y  M A I L .  
4 .  E N T R I E S  M U S T  B E  R E C E I V E D  BY 1 0/ 3 1 /80. 
5. V O I D  W H E R E  P R O H I B I T E D  BY LAW, N O  

PUR CHAS E N E C ESSARY. 

--- O R D E R  N OW ( 1 ) 800-345-8 1 02 -----+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

LIST OUR 
PRICE PRICE 

TRS-80 4 K LEVEl l SYSTEM $499 00 $464.10 
TRS-80 4 K LEVEL II SYSTEM $619.00 $575.70 

TRS-80 16 K LEVEL II SYSTEM 5849 00 $789.60 

EXPANSION INTERFACE (0 K Memory) 5299.00 $278.10 

TELEPHONE MODEM 51 99.00 $185.10 

CENTRONICS 730 

CENTRONICS 737 

• 100 CPS 

LIST OUR 
PRICE PRICE 
5995 00 $695.00 

• LETTER QUALITY DOT MATRIX $950.00 

• TRUE DESCENDERS 

NEC SPINWRITER 5530 (with Tractor�) 3105 00 2950.00 

v R DATA CORPORAT ION 

256 BYTE june 1980 

777 H E N D E RSON B O U LEVA R D  N-6 
FOLCROFT I N DUSTRIAL PARK 

FOLCROFT, PA. 1 9032 (21 5} 461 -5300 

M A I L  N OW TO ENTER V. R .  DATA' S  SWEEPSTA K E S  
N A M E  
A D D R E S S  
C ITY STATE __ Z I P  __ 

TELEP H O N E  O C C U PATION 
COM PUTER E QU I PM E N T  OWN E D  

-----

INTE N D E D  U S E  

SEND FOR CATALOG D 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Circle 246 on inqu iry card. 



The first complete computer system on a board. Includes 
keyboard, video interface and audio cassette interface. 
BK BASIC-in-ROM: 4K RAM. Requires power supply + 5V 
at 3 Amp. 

"We heartily recommend Superboard II 
for the beginner who wants to get into 
microcomputers with a minimum cost. A 
real computer with full expandability." 
POPULAR ELECTRONICS, MARCH, 1 979 

ONLY $299 

"The Superboard II is an excellent choice 
for the personal computer enthusiast on a 
budget." 
BYTE,  MAY, 1 979 

Ohio Scientific C1P Series. 

The Challenger 1P. The best bargain in 
personal computer anywhere ! BK BASIC-in­
ROM. 4K RAM. Cassette based with 53-key 
keyboard. B&W video interface, 30 rows x 
30 columns. Upper and lower case. 
$399. 

Ohio Scientific C1P MF. Mini-floppy version 
of the C1 P. BK BASIC-in-ROM .  20K 
RAM and OS-650 software. Fully 
expandable. $1250. 

SOFTWARE 
Cassettes 
Add Game S 6.00 
BASIC Tutor Series 

$29.00 
Torpedo S 6.00 
Address Book 

s 8.00 
Programmable 
Calculator $12.00 
Savings Account 

s 6.00 
Breakout S 6.00 
Battleship $ 6.00 
Bowling S 6.00 
Destroyer S 6.00 
Space War S 6.00 
Star Trek S 6.00 
Tiger Tank $12.00 

Disks 
When ordering, specify 
Challenger 1 P, 4P 
or BP 

MOMS Education 
System $29.00 

MOMS Checking and 
Savings Account 

$29.00 
MOMS Personal 
Calendar/ Address 
Book $29.00 
Home Control II 

$29.00 
DAC I Music 
Generation . $39.00 
Baseball I & II, Golf, 
Bowling, Hockey 

$39.00 
Poker, Black Jack, 
Spades, Hearts , more 

$29.00 
Tiger Tank, Space 
Attack, Etch-A­
Sketch, more 

$29.00 
Star Wars, Zulu 9, 
High Noon, more 

$29.00 
Monster, Kite, Three 
Little Pigs, Humpty 
Dumpty and more 
(2 Disk Set] $29.00 

Many, many more software systems are 
available to you. See our catalog for 
complete listings . 

Accessories 
AC-3P 1 2 " B/W monitor, TV 
AC-15P 1 2 "  Color monitor 
AC-16P 2-8 Axis Joysticks with 
cable 
AC- 1 1 P  Answer/Originate 300 
baud modem with cable 
AC-17P Home Security Starter 
Set. 1 fire detector, 2 window 
alarms, 1 door unit. 
AC-18P BY." aluminized paper 
printer. Upper/lower case. 
AC-9TP Centronics 799 11 Ocps 
tractor feed, business printer with 
interface 
AC-12P AC-Remote starter set. 
Console. 2 lamp modules, 2 
appliance modules, OS 650 home 
control operating system 
Disk Drives 
CD 3P Single 5" mini floppy 
CD 2P Dual S" Disk with interface 
and OS-650 DOS 
Power Supplies 
PS 1. 5-volt @ 3 amps regulated. 
For use with Superboard II 
Boards [Assembled and tested) 
CM 9P. 24K Static. 
610. BK Static. Expandable to 
24K and dual mini-floppy controller. 
CA"14A. Votrax® voice 
synthesizer. 
CA-15 Universal Telephone Inter­
face, rotary or touch tone 
CA-15V UTI with Votrax® 
CM-6 48K Dynamic memory 
board. 
4KP. 4K static RAM chip set 
CA12. 96 1ine parallel I/O 
Books: 
How to Program Microcomputers, 
By William Barden 
Basic and Personal Computer 
By Dwyer & Critchfield 
Howard Sams C1 P Service Manual 

Service Manual 

$ 125 
s 450 

s 39 

s 199 

s 249 

s 695 

$ 1 250 

s 175 

s 499 

s 1599 

$ 29 

s 399 

$ 298 

$ 399 

$ 499 
s 799 

s 499 
$ 69 
s 175 

s 8.95 

$12.95 
s 7.95 

5.95 

Freight Policies 
All orders of $1 00 or more are shipped 
freight prepaid . Orders of less than $1 00 
please add $4.00 to cover sh1pp1ng costs. 
Ohio Residents add 5.5% Sales Tax. 

Guaranteed Shi�ment Cleveland 
Consumer Computers & Components 
guarantees shipment of computer systems 
within 48 hours upon rece1pt of your order. 
Our failure to ship within 48 hours 
entitles you to $35 of software, FREE. 

The Challenger 4P. A 4-slot computer with 
one open slot. Highly sophisticated 1 6  color 
video interface. 32 rows x 64 columns , 
upper and lower case. BK BASIC-in-ROM ,  BK 
RAM. 200-20KHz programmable tone 
generator. AC remote Interface. Expandable 
to 32K RAM and two mini-floppy drives . 
$750. 
The Challenger 4P M F. Mini-floppy version 
of the 4P. Two to three times faster than 
competitors. More 1/0 built-in than any other 
in its class. 24K RAM. Real time clock. 
Modem interface . Printer interface. 
Foreground/Background operation and much, 
much more. $1795. 

Ohio Scientific BP Series. 

Challenger 8P. Ohio Scientific' s  mainframe­
class. Personal computer. 8 slots with 6 
open. Cassette based with BK BASIC-in­
ROM. BK static RAM, expandable to 32K 
RAM, and dual 8-inch floppy disk drive. $950. 

Challenger 8P OF. A top of the line personal 
and sman business computer. 32K RAM, 
expandable to 48K. Features dual 8 "  floppy 
disk drives. Audio output 200 20KHz. DAC 
for voice generation. Keypad interfaces. 
Joystick (2] interfaces. AC Remote. Real 
Time Clock. Pr1nter & Modem Interfaces . 
And more. $2895. 

To Order: 
Dr 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: (2 1 6] 464-8047. 
Or write, including your check or money 
order, to the address listed below. 

Hours: � fiiJ Call Monday thru f-riday � 8 : 00 AM to 5 :00 PM E.S.T. 

I 
CLEVELAND CONSUMER TO ORDER: CALL 
COMPUTERS & COMPONENTS 1-800-321-5805 
P.O. Box 46627 · 

TOLL FREE 
Cleveland, Ohio 44146 · 

. 
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Circle 249 on inquiry card. 

I 

Up to $ 1 70 in merchandise with purchase 
of one of following PET-CBM items ! ! ! 

Axiom EX-801 PET Printer(withgraphics)$ 475.00 
Axiom EX·820 PET Plotter . . . . . . . .  $ 749.00 
Anderson Jacobson 841 Selectric . . .  $ 1 01 5.00 
Leedex Video 1 00 1 2" Monitor . . . . . . $ 1 1 9.00 
Heath WH 1 9 Terminal (factory asm.) . . .  $ 770.00 
Heath WH 14 Printer (factory asm.) . . .  $ 735.00 
IEEE·RS 232 Printer Adaptor for PET . . .  $ 88.00 

KIM-1 $ 1 59 (add $30 for power supply) SYM·1 $209 
BAS·1 Microsoft ROM Basic for SYM . . . . .  $ 85 
Memory Plus (KIM, SYM, AIM) . . . . . . . . . . . .  $ 1 95 
SYM Assembler in ROM . . . . $ 85 
KIM 1 6K Static RAM . . . . . . . . . . . .  $284 
Seawell Motherboard - 4K RAM Space . . .  $ 1 39 
KTM·2/80 Synertek Video Board . . $349 
S-100 1 6K Static RAM Kit SALE . . . $ 1 98 

TIS PET Workbooks - set of 6 . . . . . . $ 2 1 .50 
Dust Cover for PET . . . . . . . . . . . . . . . . $ 7.45 

ATARI - I NTRODUCTORY SPECIAL 
ATARI 400. Alan 800 and all Alan Modules 20% OFF. 
Progra'!lmers Toolkit -PET ROM Utilities . $  44.90 
Sargon I I . (TRS·80 or Apple) N EW! . . . . .  $ 24.90 
Microchess for PET (Peter Jennings) . . . .  $ 1 7.90 
Visible MusicMonitor(4Voice) forPET . . .  $ 29.90 
KL·4M 4 Voice Music Board (PET) . . . . .  $ 34.90 
CmC Word Processor (8K $25) (1 6K $34) 
Adventures by Scott Adams . . . . . . . . . . .  1 5% Off 

BETSI PET to S·1 00 Interface . . . . . . . .  $ 1 1 9.00 
PET Connectors-Paral lel or I EEE . . . . .  $ 1 .95 

Cassette Port . . . . . . . $ 1 .45 
Hands on Basic with a PET . . . . . . . . . . $ 1 0.1 5  
Programming the 6502 (Zaks) . . . . . . .  $ , 1 0.45 
6502 Applications Book (Zaks) . . . . . . .  $ 1 0.45 
6500 Manuals (MOS Technology) . . . .  $ 6.50 
Programming a Microcomputer: 6502 . $  7.75 
6502 Assembly Language 
(Osborne) N EW! . .  $ 9.90 

All Book and Software Prices are Discou nted 

PET Personal Computer Guide (Osborne) . . .  $ 1 2.75 
PETand the i EEE·488Bus (Osborne) . . . .  $ 1 2.75 
6502 Software Cookbook (Scelbi) . . $ 9.45 

Cassettes (all tapes guaranteed) AGFA PE61 1 
Premium quality, high out put lownoise in 5 screw 
housing with labels: 

C·1 0 1 0/5.65 50/25.00 1 00/48.00 
C·30 1 0/6.90. 50/30.00 1 00/57.00 

SALE 
II (write for quantity prices) 

Scotch 8" Disks . . . 1 0/$31 .00 
Scotch 5V4' Disks . 1 0/$31 .50 

Verbatim 5V4' Disks 1 0/$26.50 
Diskette Storage Pages . . . . . . 1 0/$ 3.95 
Disk Libra,Y Cases 8" · $2.95 5" - $2. 1 5  
BASF 5'/•" Disks . 1 0/$28.00 
BASF 8" Disks . . . . . . . . . . . . . . . .  1 0/$29.00 

PET SPECIALS *FREE 
PET 1 6N 1 6K f u l l  size graphics keyboard $ 9 9 5  $130 
PET 1 6B 1 6K full size business keyboard $ 995 $1 30 

· PET 32N 32K full size graphics keyboard $ 1 295 $1 70 
PET 32B 32K full size business keyboard $ 1 295 $1 70 
PET 8N 8K full size graphics keyboard $ 795 $1 00 
PET2040 DUAL DISK DRIVE-343,000 bytes $ 1 295 $170 
PET 2022 Tractor Feed Printer 

PET 2023 Pressure Feed Printer 

PET C2N External Cassette Deck 

$ 795 $100 
$ 695 $ 70 
$ 95 $ 1 2  

Used 8 K  PETs (limited quantities) $ 495 * EDUCATIONAL DISCOUNTS * 
Buy 2 PET Computers, get .1 FREE 

•Free Merchandise with Purchase of PET-CBM llem. 

27 1 6  EPROM (5 vall) . . .  $29.00 5@ 27.00 1 0@ 25.00 
4 1 1 6  RAM 1 6K x 1 . . . . . . .  $7.50 8 @  7 . 1 0  
2 1 1 4  L 450 . . $5.35 20 @ 4.95 80 @ 4.45 
2 1 1 4  L 300 . . .  . . . .  $6. 1 0  20 @ 5.65 80 @ 5.05 
6502 . $8.35 1 0 @ 7.85 40 @ 7.35 
6522 . . . . . . .  $7. 1 5  1 0 @ 6.95 40 @ 6.45 
6520 . .  . .  . . .  . . .  . .  . $5. 1 5  1 0 @ 4.90 40 @ 4.45 
6532 . . . . . .  $7.90 1 0 @ 7.40 40 @ 6.85 
6502A . $9.50 
6504 . . . . . . . . . . . . . . . . .  $7.95 
21 L02 . .  . .  . .  . .  . .  . .  . .  . .  . $ .90 
6550 RAM (PET 8K) . . . . . . . . . . . . . . . .  $ 1 2.70 
S - 1 00 Wire Wrap . . . . . . . . . . . . . . . . . . .  $2.85 1 0 @ 2.65 
S-1 00 Solder Tail . . . . . . . . .  $2.35 1 0 @ 2. 1 5  

MIN I MAX 
by COM PU/THINK  

MINIMAX I (.8 Magabyta Disks) $3395 
MINIMAX II (Z.4 Megabyte Disks) $4495 

SPECIAL- MIN IMAX prices include Compu/ 
Think PAGEMATE Database and Report Writer at no charge. 

1 1 5  E. stump Road (21 5) 699-8386 A B Computers wRITE FoR coMPLETE cATALoG 
. Add $1 .00 per order for shipping Montgomeryville, PA 1 8936 699-5826 we pay' balance of UPS surface charges on all prepaid orders. 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PAl .  WINDING SECONDARY WINDING OUTPUTS 
NO. KIT NO. TAPS 2 x 8  Vac 2 x  14 Vac 2 x 24 Vac 

T 1 1 OV, 1 1 0V, 1 20V 2 x 7.5A 2 x 2.5A 
T2 2 OV, 1 1 0V, 1 20V 2x 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 
T4 4 OV, 1 1 0V, 1 20V 2 x 4A 2 x3A 

POWER SU PPLy KITS (OPEN FRAME WITH BASE PLATE, 3 HAS. ASSY. TIME) 

SIZE 
W x D x H  

33/4" X 43/a" X 3Va" 
33/4" X 43/a" X 3Va" 
33/4" X 35fa" X 3Va" 

UNIT 
P R ICE 

21 .95 
27.95 
29.95 
21 .95 

ITEM USED FOR @+8 Vdc @-8 Vdc @+ 1 6  Vdc @- 1 6  Vdc @+28 Vdc SIZE W x D x H  UNIT PRICE 

KIT 1 1 5  CARDS SOURCE 1 5A 2.5A 2.5A 1 2" x 6" x 4'Va" 51 .95 
KIT 2 SYSTEM SOURCE 25A 3A 3A 12"x6"x 4W' 58.95 
KIT 3 DISC SYSTEM 1 5A 1A 2A 2A 4A 1 4" x 6" x4W' 66.95 
KIT 4 DISC SOURCE 8A 1 A  S A  1 0" x 6" x 4'l'a'' 49.95 
EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE ,  MOUNTING PARTS AND INSTRUCTIONS. 

DISC DRIVE POWER SUPPLy " R3" ASSY. & TESTED, OPEN FRAME, SIZE: 9" (W) X 5" (D) X 5" (H) . . . . . . . . . . .  64.95 
SPECS: +5V @ 5A R EGULATED, �5V @ 1A REG.,  +24V @ 5A REG., SHORTS PROTECT. 
IDEAL FOR 2 SHUGART 80 1 /851 OR SIEMANS FDD 1 00-8/200-8 DISK DRIVES & ROCKWELL AIM-65. 

SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX. OEM WELCOME. 
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Immediate response to your orders (verbal or written). Phone (21 3) 371-1660 

Cromemco System Three FEA TURES . . .  
• Z-80A M icro Processor • 64K RAM 
• Dual 8" Double Sided Disk Drive easi ly expan­

dable to 4 Drives • RS232 and Printer I nterface. 
CALL FOR OUR PRIC E  

Cromemco System Two FEA TURES . . .  
• Z-80A M icro Processor • 64K RAM 
• Wangco Drives • RS232 and Pri nter I nterface. 

CALL FOR OUR PRICE 

o sANVO 9" MONITOR Appte'II 
personal 

computer. 
We have a 
complete stock/;;;�

����
�� 

of d i fferent 
Software for 
the Apple II 

Al l Apple and Apple related products . . .  
1 5-25%0FF l ist price 

Texas Instruments Tl-99/4 Home Computer 
The Tl-99/4 gives you an unmatched combination of 

features, including: • Powerful T I-BAS I C - bui lt-in 1 3- d igit .  
floating point BAS I C . · Up to 72K total memory capacity 
- 1 6K RAM (Random Access Memory) , 26K ROM (Read 
Only Memory) , plus up to 30K ROM in T l ' s  Sol id State 
Command Modules. • 1 3" color monitor inc luded . 
• Revolutionary Solid State Speech "' $999 
Synthesizer (optional) 

ZENITH DATA SYSTEM S :  
Smart Video Terminal 

Z-89 Computer System: 
inclu des: Z 1 9  Display, a bui lt in 
5'1." Floppy Disk,  2 serial ports, 
and 1 6K of memory. 2295.00 
48K Memory version 2595.00 
Z- 1 9  has a Z80 M icro p rocessor,  
N umeric Keypad and 8 function 
key $895.00 

DYSAN DISKETTES 
THE CADILLAC OF THE FLOPPY DISKS 

AT LOW LOW PRICES 
8" (Box of 1 0) 37 40111 sgl sidelsgl density 

8" (Box of 1 0) 37 4011 D sgl sideldbl density 

5" (Box of 5): 104/1 Soft Sector or 107/1 10 Sectors or 105/1 16  Sectors 

Plastic Floppy Disk Holder 
Plastic Floppy Disk Holder 

$4.50 ea. 
$6.95 ea. 

$4.50 

ATARI 800 b��g8f�r System 
Packed with: Com puter Console, Basic 
Language Card, Education System 
M aster Cartridge, Cassette Recorder, TV 
Modulator, 8K Memory (expandable to 
48K) ,  Power S u pply & all Books and 
Manual s  $799.95 

ATARI 400 Personal Com puter 1 1  System for less 
Packed with: Com puter Console, Basic 
Lan g u age Cartridge, Power Su pply, TV 
Modu lator, and aii ' Books and 
Manuals $499.95 

ATARI Program Recorder 69.99 
AT ARI Software, Ramo, Caaoetteo 25% off .l ist p ri ce 

ATARI Expansion Memory 8K Module 99.99 
1 6K Module 169.99 

System B is a Z-80 based m icrocom­
puter with over 630,000 characters of on­
l i ne storage and is capable of handling 
standard accou nting or special com­
putations of any smal l  busi ness or large 
com pany department - even scientific 
calculations in a technical environment. 

Cal l  for Our Price 1 1 6 K  RAM set of 8 4 1 1 6's 250 ns or better $59.00 

P�c� su�� � �a�e w�� n:o;tl;�;.------------�������-M���������:�����������; 
VISA and MASTER CHARGE WELCO M E. Allow . 2  weeks for cashiers 
check to clear, 4 weeks for personal checks. Add 2% for shipping and TM 
handling. Calif. residents add 6% sales tax. (Sorry, no C.O.D.)  BUSINESS WORLD 
U.S. and International dealer inquiries invited. 1 s818 Hawthorne Boulevard 

Lawndale, California 90260 ( 213) 371 -1 660 



Circle 252 on inquiry card. WAMECO 
T H E  COMPLETE P C  BOAR D HOUSE 

EVERYTH I NG FOR THE S - 1 00 BUSS 
I NTROD UCTORY SPECIAL 

I OB-1 SERIAL/ PARALLEL I NTERFACE BOARD 

* TWO PARALLEL DATA PORTS PROGRAM MABLE U S I N G  AN 8255 W I TH S EPARATE 

HAN DSHAKI N G .  

* O N E  S E R I A L  PORT U S I N G  AN 8251 WITH PROVI S I O N S  F O R  PAR I TY, STO P B I T  A N D  
C HAR ACTER LEN GTH.  BAU D  R ATES 1 1 0  T O  9600 BAU D .  O UTPUTS R S232, TTL 

A N D  C U R R ENT LOO P .  

* KANSAS C I TY STA N D A R D  CASSETTE I NTER FACE, 3 0 0  BAU D F O R  U S E  WITH T H E  

S E R I AL I NTER FACE. 

* STATUS MAY B E  POLLI N G  S O FTWAR E OR VECTU R E D  I NTER R U PTS. 

PCBD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $31 .95 

KIT TO BE A N N O U N C E D  LATER . 

FUTU R E  P R O D U CTS : 80 CHARACTER V I D EO BOAR D.  

Z-80 CPU BOARD WITH ROM, 8 PARALLEL PORT 1 /0 BOARD .  
D EALER I NQ U I R I E S  I NVITED , U NIVERSITY D I S C O U N TS AVAILABLE 

AT YOU R  LOCAL DEALER 
MOST PRODUCTS F O R  I M M E D IATE S H IPM ENT. NO 4-8 W E E K  D ELAYS R E Q U I RED F O R  OTHERS . 

(wmc);nc. o p\-\o�E 
�o1E'. oi'ESS to.� 

E'IJ to.O � WAMEGO, I NC.,  P. 0. BOX 877 • 455 PLAZA ALH A M B RA • EL G RANADA, CA 9401 8 • (41 5) 726-6378 

NO ONE CAN GIVE YOU A BETTER 
DEAL ON TRS-80 COMPUTERS ! ! 

OUR Rad i o  Shack® Merchand ise i s  New 
and covered by Rad i o  Shack® War­
ranties 

WE PAY Domestic U . P . S .  S h i p p i n g  & I n ­
s u rance on m i n i m u m  orders 

NO TAXES a re co l lected on out-of-state 
S h i pments 

TOLL FREE Order N u m ber 
OPEN 8 : 00 a . m .  to 6 : 00 p . m . ,  Central Time, 

Monday through Friday ;  9 : 00 a . m .  to 

on computers, peripherals, software and other Radio Shack® products. 6:00 P · m · , Satu rday 

Offered Exclusively By 

Pan American llad1o lllaeK Electro n ics A 
AUTHOR I ZED SALES CENTER 

: . l. ��i m i 
260 . BYTE june 1980 

INCORPORATED 

1 1 1 7 CONWAY M I S S I O N ,  TEXAS 78572 
TO LL F R EE O R DER N U M B ER 800 / 531 -7466 

TEXAS A N D  M A I N  TELEP H O N E  N U M B ER 51 2/581 -2765 • 
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M I C R O BYTE 
1 6K STATIC 

RAM BOARD 

• S - 1  00 Compatible 
• 4K Ban k  Addressable 
• Extended Memory 

Management 
• No DMA Restrict ions 
• Assembled & Tested 
• 4 M Hz Operation 

I I I 

APPLE I I  
DISK DRIVE INTERFACE 
• SA400 , Cabinet, 

Power Supply & Cable sagsoo 
*WITH OPTIONAL 
INTERFACE CARD S49500 

271 6 ' s 
5-VO LT O N LY 

(450 N S )  

saoo�-
TEXAS I N ST . ,  FUJ ITSU 

I NTEL ' s  532°0ea. 

1 1 542-1 KN OTT ST. 
GARDEN G ROVE,  

CA 9264 1 

I M SAI C O N N .  
1 00 P I N  G O L D  
S O L D E RTA I L  (800) 854-64 1 1 

(7 1 4) 89 1 -2663 s2.60 ea. 

M I C R O  BYTE 
32K STATI C  

RAM BOARD 
• I EEE/S- 1  00 
• 4K Bank Addressab le 

to any 4K S lot w i th in  
a 64K Boundary 

• On-board 8-Bi t  
Output Port 

• No DMA Restri ct ions 
• Assembled & Tested 
• 4MHz  Operat ion 

ssoooo 

S TATIC & DYNA M I C  
RAM C H I PS 

2 1 04 
(4K Dynamic) $225 ea. 
41 08/41 1 5  
(BK Dyna mic)  $450 ea. 
5257-3L ssoo (4K Static) ea. 
250 NS 

1 4  PI N 1 -99 1 00 U P  

. 1 0 .09 1 6  PI N 

. 1 2 . 1 1 1 8  PI N 

. 1 5 . 1 3 20 P IN 

.23 .21 
CATA LOG 

AVA I LABLE 

CALL 

24 P IN 
.26 .24 28 PI N 
.30 .28 OR 

WRITE 
40 PI N 

.42 .40 

ATARI 400 & aoo 
MODEL 400 

• Computer Console 
• Basic Language 

Cartridge 
• Basic Language 

Programming Manual 
• Operators Manual 
• Power Supply 
• TV Switch Box 

CALL FOR 
PRICE 

AVAILABLE 
FROM STOCK 

74LS244 
$1 75 ea .  

QTY. PR ICES AVA ILABLE 

MODEL 800 
• Computer Console 
• Basic Language 

Cartridge 
• Education System 

Master Cartridge 
• Basic Language 

Programming Manual 
• Operators Manual 
• Atari 4 1 0  Program 

Recorder 
• Guide to Basic 

Programming Cassette 
• 8K Ram Module 
• Power Supply 
• TV Switch Box 

8080A 
CERAM IC 

$250 ea. 

CENTRO N I CS 
PRINTERS (MODEL # 703) 

S H U GART SA400 
• Enc losed i n  Metal Case 
• Cutouts for Data Cab le ,  

Switch , Fuse  & Pwr  Cord 

COM MODORE 
SOFTWARE 
Basic/Basic 

Mortgage 
Stock Portfolio 
Basic Finance 
Statistics Pkg . 

• 1 80 CPS B1 -Directional 
• Logic Seeking Printer 
• 1 32 Column Carriages 
• VFU & Centronics Standard 

Parallel Interface 

S1 995°0 
MODEL #704 (Serial) s1 895°0 

S31 500 
I N EAR C O M PO N ENTS 

LM 348 . . . . . . . . . . . . .  75 
LM 377 . . . . . . . . . . . . .  90 
L M  555 . . . . . . . . . . . . .  35 
L M  3900 . . . . . . . . . . . .  42 

TRS-80 D I S K  D R IVES R EG U LATO RS 

Checkbook 
Basic Math 

Alphabetizing 
Guess A Sentence 

Spell ing 

CALL FOR PRICES 
I ! I ! • . _ I 

SABOO 
Sh ugart 8 "  

S i ng le-S ided/ 
Doub le Dens ity 

F loppy Disk 
Dr ive ,  Cabinet & 

Power Supp ly  
( 1 )  Drive I n sta l led 

s77soo 
(2 )  Drives I nsta l led 

S1 25QOO 

2708 ' s  
(450 N S )  

saoo ea. 
or 

S H U GART 
SA801 R 

Bare Drives 
S i ng l e  S ided/ 

Sg l/ Ob i  Density 

CALL FOR PR ICE 

A N D  

DELIVERY 

SAN YO 
B & W 

M O N ITORS 
9" M O D E L  

$1 75°0 

' 
I 

! l J 

• • 
f l  I 

Shugart SA400 ,  S i ng l e  o r  Doub le  Densi ty ,  
Soft  Sector ,  up  to 2 1 8 K  Bytes , 25 M Sec . 
Access Time, Software Compat ib l e .  

320T ·5 . · · · · · · · · .90 f-----=:.:==��
--t---;-;-;-..;.=c

.!..!
ep

�
t C
;;-

a�s h:-, --l 
320T- 1 2  . . . . . . . . . 80 Name,  Address , Phone Chec k ,  M oney Order ,  

sagsoo 

Circle 254 on i n q u i ry card. 

340T-5 . . . . . . . . . . 75 Sh ip  by: U PS or Ma i l  V i sa  & Master Charge .  
340T·1 2  . . . . . . . . . 65 Sh ipp ing  Charg·es , Add  C . O . D . ' s  on Approval . 
78H05 . . . . . . . . 5.25 $2 . 00 up to ( 5 )  l bs .  ( U S .  Funds On ly) 

Tax : 6% Calif Res . 
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32K s1 050 48K s1 1 25 APPLE II OR APPLE II PLUS 
PROGRAMMABLE TIMER MODULE M&R SUP.R-TERMINAL 80 COLUMN DISK II-DRIVE ONLY . 1429 

DISK II-DRIVE & CONTROLLER CARD. 489 �o. 7440A. . .  145 BOARD . . 339 
MODEM liB WIINTERFACE 339 l'• DIGIT BCD ANALOG TO MICROSOFT Z.SO SOfiCARO SYSTEM 
MODEM liB ONLY (Novation Cat) . . . 159 OltiGAL CONVERTER . . .  Ill WtCPtM . . 299 
GRAPHICS TABLET . . 619 GPIB IEEE-488 i1978! 1NTERFACE MICROWORKS OS-65 DIG I SECTOR 339 

No. 7490A . .  159 MOUNTAIN HARDWARE 
SILENTYPE PRINTER ASYNCHRONOUS SERIAL INTE RFACE APPLE CLOCK/CALENDER CARD . . . 229 

WtApple lnteface . 5 1 9  No. 7 7 1 0A. 145 SUPERTALKER SPEECH SYNTHISIZER 
APPLE COMPUTER SYNCHRONOUS SERIAL INTERFACE SYSTEM . . . . . . . . . . . . . .  . 249 
INTERFACE CARDS NO. 7712A . 1 4 5  R O M  PlUS - wtKEYBOARO FILTER . . . 169 

PROTOIYPING1HOBBY CARD . l22 PARALLEL INTERFACE No. 7720A . . 109 ROM PLUS - w01KEYBOARO FILTER . 155 
PARALLEL PRINTER INTERFACE CARD. 145 ARITHMEtiC PROCESSOR CARD I NTROLIX-1 0  REMOTE CONTROL 
COMMUNICATION CARD & 0825 NO. 781 1 B  339 SYSTEM 149 

Connector Cable . 181 
WIRE WRAP BOARD . . . .  20 INTROL X-10 CONTROLLER ONLY 169 

HI-SPEED SERIAL INTERFACE CARD !55 SOLDER TAIL BOARD . . 20 ROMWRITER SYSTEM . !59 
LANGUAGE SYSTEM WITH PASCAL . . . 429 EXIENOER BOARD . . . 24 PROGRAMMA APPLE JOYSTICK . 39 
CENTRONICS PRINTER PCB ETCH BOARD . . . . . . .  20 SEE-THRU CLEAR PLAStiC TOP 

INTERFACE CARD . . .  181 CORVUS FOR APPLE I I  . .  2 3  
APPLESDfl ll fiRMWARE CARD CORVUS 1 0  MEGABYTE HARD DISK SSM AIO SER IAL!PARALLEL IIO 

The APPLE Jl is a completely assembled and tested computer 
system. The system includes a rugg'ed molded case. typewriter­
style keyboard with N-key rollover. high-efficiency switching 
power supply, two hand controllers, demonstration programs on 
tape cassettes. AC power cord. casselle cable. reference 
manuals. 

APPLE 11 has ROM-resident Integer BASIC interpreter. monitor. 
mini-assembler and disassembler & BASIC Programming Manual. 

APPLE II PLUS has ROM-resident Applesofl Extended BASIC 
interpreter, Auto-Start ROM, disassembler & Applesofl Tutorial 
Manual. 

APPLE II & APPLE II PLUS FORTH I I  by PROGRAMMA SOFTWARE . . 45 
SOITIIARE SINGLE DISK COPY ROUtiNES . 1 7  

PASCAL w•lh LANGUAGE SYSTEM . . 1429 APPLE BUG ASSEMBLER! 
FORTRAN lor use w1lh LANGUAGE DISASSEMBLER . . 79 

SYSTEM 169 APPLEBUG DEBUGGER 27 
CP/ M for use w1th MICROSOFT Z-80 APPLESOFT UtiLITY PROGRAMS 

SOFTCARO . . 299 27 By HAY0£1'1' . 
THE CONTROLLER General Busmess PRINTERS, TERMINALS System . 5 1 9  
T H E  CASHI E R  Reta1l Management & & MONITORS 

PRINTERS, TERMI NALS & MON ITORS lnventorr. . 199 
ANAOEX OP8000 0< OPBOOOAP . . 1795 APPLEWRITER Word P10cess01 . 65 
ANAOEX OP9500 0< OP9501. 1395 APPLE POST Mallrng l1sl System . 45 
BASE 2 W I  TRACTOR & BUFFER . 599 APPLEPOST Graph & Plot Syslem . . 85 
CENTRONICS 700·9 . 1099 

DOW JONES PORTFOLIO EVALUATOR . . 45 CENTRONICS 737 . . 849 
CONTRIBUTED VOLUMES I THRU I MPI 8BT . 699 

w/ MANUALS . . 35 PAPER TIGER IDS 440 . . 891 
VIS I-CALC by PERSONAL SOFTWARE . .  121 WtGRAPHICS OPTION . 995 
DESKTOP/ PlAN by DESKTOP NEC SPINWRITER 5530 0< 5510 . . 2595 

W/Auto-Start ROM . . . .  149 DRIVE SYSTEM . 14495 CARO(KIT! 119 COMPUTERS . 85 TRENOCOM 100 . . . 329 'I INTEGER BASIC fiRMWARE CARD CORVUS MIRROR I (VTR Required) . 695 SSM A I O  ASSEMBLED & TESTED . . 169 CCA DATA MANAGEMFNT TRENDCOM 200 . 529 .,,,_ WtMon. & Prog. Aid ROMS . .  149 CORVUS MIRROR2 (VTR Requ11ed) . . .  791 SYMTEC By PERSONAL SOFTWARE . 85 LEEOEX VIDEO 1 00. . IJ9 .,,,1 ADD-ONS CORVUS CONSTELLATION . . . . . .  595 APPLE LIGHT PEN SYSTEM 2 1 9  PIMS Pmonal lnlormalion SAN YO 9 1NCH B&W MONITOR 159 I I 16K MEMORY UPGRADE DAN PAY MAR LOWER CASE ADAPTER . . 44 SUPER SOUND GENERATOR (MONO! . . 139 Managemeni System. SANYO IS  INCH MONITOR. 249 
OC HAYES MICROMODEM I I .  . 3 1 9  (1RS-80. Apple. Sorwer) . 169 SUPER SOUND GENERATOR (STEREO!. 219 ADVENTURE by MICROSOfl . .  

ABT NUMERIC INPUT KEYPAD HUERISTICS SVA 8 INCH DISK DRIVE CONTROLLER SUB-LOGIC FS-1 Flighl Srmulafor . 
(Old or New Kybrd) . 1 1 9  SPEECHLINK 2000(64 W0<d CARD . 339 SARGON I I  Chess by HAYDEN (Cass.) . 

ALF MUSIC SYNTH•SIZER. 239 
ALF T IMI NG MODE INPUT BOARD. . 1 9  
BRIGHTPEN UGHTPEN hom SOFTAPE. 3 2  

CALIFORNIA COMPUTER SYSTEMS 

12K ROM/PROM ASSEMBLED 
BOARD NO. 14A . 

C/MOS I DIODE CLAMPEDI 
... - 22 ""' - 22 ... - ·" 

.. , - .22 '"' - ·" ""' ·" 
- - 1.10 ""' - 22 ""' - .20 
.. , - ·" "'" - .. "'n - ·" 
""" - ... "'" - ·"' ... - .22 
"'" - " "'" - ... .., - ·" 
4011 - 22 """ - ·" '"'' - ·" 
"'" - .22 ""' - 2.2S - .... 
"'" - ... ""' - ·" - .... 
"'" - .. , """ - . ... - 0.20 
"'" - .... "'" - ... "" - .... 
"'" - ... "'" - ... 74COO - .v 
"'" - '-" .... - . ... 74C02 - " 
4018 - .90 "'" - ·" 74C08 - .30 
4019 - ... ""' - ... 74CIO - " 
"" - 1.10 "'" 1 .10 74CI4 - '-20 

· ""' - 1.10 ""' - 1.10 7oiC20 - " 
"'" - .... ""' - 1.10 74Col2 - ·" 

\�INTERFACE - tU0 TMS40SOl-

74C1J - ·" 
7'C74 - ·"' 
74C83 - '-"' 
74C9G - ·"' 
74C9J - ... 
7o4CI51 - 1.1'5 
7o4CI57 - 1.76 
74CI00 - 1.20 
74CI61 - 1.15 
74C1e3 - 1.00 
HC/65 - 1.25 
7o4C173 - l.JO 
74CI74 - 1.20 
74C17'5 - 1.20 
74CI92 - LJO 
74C193 - 1.40 
74C901 - ·"' 
74C902 - .so 
74C914 - 1.90 

1489-ASl32 1tllliFACE - 1.25 TMS 404S-2S - IK • 4 
2509-TAISTATESTAT. SA - 1.35 l&INSSTATICRAM 
251S.HEX32BITSA - 2.20 82S23 -
2Sl2·STAncSHIFT REG. - \.95 825129 -
2101-SK EI"ff:OM\450 .-.l - 9.95 82S1Z3 -
TMS-$409 NCBO BITSDYN. S.A.I.J5 82S126-
271a-mi-3 VOUAGES 24.95 825131 -
271�1'1\1111 • 5V 21.95 82S1:Kl -
2102·1 14SOMI - .90 AY5\0ilVAAT -
21l02·1 1450 nsl - 1.10 TAI 602B -
MM52704K XI DYN. - 3.45 MC684S -

219 VERSA WRITER DIGITIZER DRAWING SARGON I I  Chess on Orskette . 
169 SYSTEM . . 2 1 9  Srll Budges TRILOGY o f  GAMES 
189 VIOEX VIOEOTERM 80 COLUMN CARD . 3 1 9  811l Budges SPACE GAME ALBUM 

SPACE INVADER on casselle . . 7 5  VIOEX VIDEO TERM WIGRAPHICS 
SPACE INVADER on Orskeffe 

EPROM . . 

P R I NTED CIRCUIT BOARD 

4" x6" DOUBLE SIDED EPOXY BOARD 1116" thick 
S.60 ea. . . . . . . . . . . . . . . . .  5/$2.60 

EPOXY glass vector board 
1/16" thick with 1/10" spacing • .  . . . . . . . .  $1 .95 

74SOO - .30 74S15 - .40 74S151 - 1 .25 

74S02 - .30 74S32 - .40 74S1 57 - 1 .25 
74508 - .40 74S86 - .65 74S158 - 1 .25 
74S1 1 - .35 74S 1 1 2  - .85 745174 - 1 .40 

1 WATT LD-65 LASER DIODE I R  $8.95 
25 watt Infra Red Pulse (SG 2006 equiv.) 
laser Diode (Spec sheet included) $24.95 

MINIATURE MULTI-TURN TRIM POTS 
lOOK , 5K, 10K, 20K, 250K, 1 Meg, $.75 each . . . 312.00 

I 

2NIJ03 PNPGE T0-5 . .  . . . . . . . . . . . . 3/ti.OO 

2N404 PNPGE TU·t . . . . . . . . . . . . . . . . . . . . . .  3/Sl.OO 
2N6233·NPN SWITCHING POWER . . . . . $1 .95 
MRF-9004 a CB RF Transi11or NPN • . . $ .75 
2N3772 NPN Si T0-3 . $1 .00 
2N4908 P N P Si TO-J . . . . .  . . . . . . . . . . . . $1 .00 
2N5066 PNP Si T0-92. .  . .  . . . . . , 4/$1.00 �v� � u . . . . . . . .  • •  
2N3919 N P N Si T0-3 R F . . . . . . . . . . . . . . . . . . . . . . . .  S1.50 
2NI420 NPN SiT0-5 . . . . . . . . . . . . . . . . . . . .  31$1 .00 
2N3767 NPN Si T0-66 . . . . . . .. . . $ .70 
2N2:222 NPN Si T0-18 . . . . . . 51$1 .00 
2NJ055 NPN 51 T0-3 . . . . . . . S .60 
2NJ904 NPN SiT0-92 . . . . . . . . . . . . . . . . . . . . . . . . . 6/$1 .00 
2N3006 P N P Si T0-92 . . . . .6/Sl.OO 
2N5296 NPN Si T0-220 . . . . . . S .55 
2N1546PNPGERMT0-3 . . $ .95 
2N1309PNP6B T0-5 . . . . . . . . S .40 
TIP 3 1 B N P N Si T0-220 . . S .60 
TIP32B PNPSi l0·220 . • .  $ .65 
2N1307 P N P G E T0-5 . . . $ .40 

����
-

• 4 STATI C - �� �TC��=��T&�kli<QII'I 1�:� ·������;.;.;.��.;,;,;.;.;.;,����� 
2111·1 256 " 4 STATIC - 3.45 MMM5321·TU SYNC GEN. 9.15 
2112-1258 • 4 STATIC - 2.75 IIOEIOA- 7.75 
21\4-411(STAY. AAM\450MI - 5.95 11205  l.95 

2117-1 /5.11: OYN RAM - 7.95 8223 4.95 
411&.21611;AAM150NS 9.95 S2!6.5 5.95 
411&-l\llt STATIC AAM lOONSS.!IO 8251 6.95 

S2901210784K0YNAAM - UO 11834 - 2.:15 

er380 -
88JO -

262 BYTE )une 1980 

''" 
"" -

.22UF35 V 

.47UF 35 V 

.68UF 35 V 
1UF 35V 
2.2UF20V 
3.3UF 20V 

74LS SERIES 

Ti l l  INCH COLOR MONITOR . . 429 
SOROC IQ 120 729 
SOROC IQ 140 1 1 99 
HAZElTINE 1500 979 
HAZElTINE 1 5 1 0  . .  1079 
HAZEl liNE 1520 . . .  1379 
HAZELIINE 1 4 1 0 . . . .  749 
HA2ELIINE 1420 . . 829 

5/$1.00 
5/$1.00 
5/$1.00 
5/$1 .00 

5 Yz $ 1 .00 
4/$1.00 

74l$\S3 -
74LS155 -
74LSI56 -
74LS157 -
74LS160 -
74LS162 -
74LS16l -
74LS164 -
74LSI68 -
74LS\69 -
74LS170 -
74L$l13 
74LS174 
74LSI7S -
74LS181 -
74LS190 -
74LSI91 -
74tS192 -
74tS\93 m�:: : 
74LS221 -
74LS197 -
74LS240 -
74LS241 -
74LS2U -
74LS243 -
74LS244 -
74LS251 -
74LS2S7 -
74LS258 -
74LS259 -
74LS266 -
74LS279 
74LS290 -
74LS293 -
74LS295 
74LS2911 -
74l$365 -
74LS3&6 -
74LSJ67 -

m�� : 
74lSl77 -
74LSJ86 -
74L5m -

4.7UF 15V 
6.8UF 35V 
22UF 25V 
30UF 6V 
33UF 20V 
lOOUF 15V 
150UF 15V 

AMPS 
$ 7.50 
$13.75 

.· . . ' $26.90 

5/$1.00 
4/$1.00 

$ .40 
5/$1 .00 

$ .60 
$ .70 
$ .95 

LINEAR CIRCUITS 
LM201 - 7S 
LMJO\no&a - .25 
LM307 - .:Kl 
LMJOII - .75 
tMJll - .7'5 
LM318 - \ .20  
LM324 - .9!i 
LMJ39 - 1.10 
LM3S8 - 70 
LM377 - 1,60 
LM380 - .95 
W/382 - 1.25 
LMJ86 - .110 
LM387 - 1.25 
LM\808 - 1 .7'5 
LM1889 - 1 95 
CAJ018 - 1 95 
CA3080 - 9!i 
CAJ066 - .95 
DM18Xl - 1 .95 
LM370 - 1 . 50 
LM537 - 2.50 
W/553 - 2.50 
LM5E6 - .49 
LM566 - 8S 
S60 - 2 00 
S65 - .95 � : :.�� 
702 - 95 
703 - .85 
709 - .25 

__JJ0.-.::. ,45 
71\CH - .40 
74\ C oo- V - .30 
741 - .!10 
LM1l10 - 2.50 
1458 - .50 
l900 - 65 
8038CC - 3 90  
4136 - .95 
lf355 - 1.75 
Nf$-tOI.. - 2.50 
1810PC - 2.20 

Circle 256 on inquiry card. 



DEL TA PRODUCTS 
1 5392 Assembly l,.ane 
Unit A, .Huntington Beach -

Calif. 9 2649 
Tel: (7 1 4) 89�- 1 492. 

IS READY . • • 



Circle 258 on inqu iry card. 

264 

Function .f"'':""-;;:;:;==:i;;�a• Trace Oscilloscope 
HITACHI 30 MHz Generator 

KITS 
27001 bJ..,dtRI.M Kit · bp11Ublo RAM b•4 Kit (No RAMo) . . .  , , • , $220 

27002 Vemn,,,, Flui�l• Oitk o.;.,. c .. utllor Kit. .  . 250 

27QQJ SBCoiDD Si�lft 8o"4 Ct.,PUIII Kit . . .  , . , . •  , . . . . . . . . • • •  , , 295 

27004 . . . . . . . . . . . . . . . . . . . . . . . . . .  340 

2JQQJ bpudoPIIOII Kit.. , , , • , , , • • •  , . . . . . . . . . .  , . .  175 

27010 M•·•• RAM (UK Onl�u] 41 U (250�ut)(pukott olol1ht dnim . . , 165 

270 1 1  VDB-1024 Vidto Dioplay S.01d Kit • • • • • • • • • • • • • • • • . • • • • • • • .  JJQ 

27012 bptdoR.I.M I I  bJuitblt R A M  &ntd Kit (IU RAM) . . . . . . . . . . 460 

HICKOK 

LX. 304 

KIT 

ED 9 5 Red-Orange 
and Green 

Color mixing ONLy possible due 

EPROM 
21os $Joso 
EPROM 

(S Volt) $2990 2716 

* 1 5% * 
DISCOUNT 

COUPON 
Bring this COI"I"O:'\ into one of our stores or 

mail to our Mail  Order address shown below and 

receive a I li% IUSCOI"�T 
on purchases from this Ad of $ 1 00.00 or more. 2JQ1J V1111Hopn II n .. i.lt o;,k Otiu C01111111or Kil . • • • • . . • . . • • . . .  350 

27014 PROM· IDO PROM Pr•1•--• a.,.,. Kit, . . • • • . . . . . • • • • • • . . • .  200 

���:� ::���o: .. :o(l�:'�::i:::�·�;ll� ��::.::��-
K
� · · · · · : : : : : : : : : :  ��� 1 9.8 a1 

DIGITAL to separatean· $160 MUL TIMETER f-:o=d::-e::-te_r_m_l
:=
na_l_s_. -=-===-�1111 Flasher LED 

Offer t:XI0lllt:S 011 Junt' :1 1 ,  I f)IIO 
Compact 
Accurate 

Dependable ����: �,::,:•,:;•:: �::,::::·:�� ';,;,, "' 1'' ""'1· . • • • • • • • • •  ��� t£,�,1; FRL-4403 SD Systems ASSEMBLED 411- Red LED and 

NAME • .  

ONLY ADDRESS . . • . • . . • • . • • • •  , • • 

38001 w .. �oRAM ttiii •• ••·•• .. � AAMI . . . . . . . . . . . . . . . . . . . . $ 480 f§jf!l �8995 FlasherJCChlp 92(: 
38002 top .. doAAM tl2

K 
,, ..... .,. RAM) . . 620 I �����--=-=---..l:l�n�O�n�e�P�a�c�k�ag'!'e:.._::._:::._:_�•:•:_· j///J 

38003 b,odoAAM (UK ol n·hotd RAM) . . . 760 1-
CITY • • • . • • • • • • • • . • . • . • . • • • • • . • • • • STATE 
ZIP . 

• PHONE NO . .  
38004 ......... , ..... ....... ... , . . . . . . . . . . . . . . . . . .  aoo Unt·versal Osct•ttoscope 38005 VttullopPf fluo�l• Diok om.o toouoll., 335 

38006 SBC:·IDD s;otl• &ooo• C:o•pott<. .  350 

38007 """"" '""" · 450 � Probe 38010 bptoltPRDM . . 245 

38011 t.�t lor a� Diok Dtim. . 80 

38013 VD8·1D24 Viloo Dioplty &oood. .  . . . . . . . . . . • •  470 

38016 t.•to. lh .• 21 1'i• UI• C.ouuor (uo "d). . 50 $3600 
38017 c.•to!O<S0·111D/SD·2DD1ot•llcottTun lnt,.•"'" '''''iot., • .  80 _...... 
38018 C.�lt, """ n obon {l"torntl) . 120 

I OO  
38019 C.�•· •-• u oh�o (b111ul) . 80 

38020 bpodoAAM 11 (111( Pop�llliH) . . . 610 

38021 bpodoFIAM ll j32K PopollliH) . . . .  840 

38022 bpodoAAM II (UK Populotiu) . . • • . . . . . . . . . . . . . . . . . . • •  1070 

38023 bpultAAM II (14K Po�olllioo) . . . . . . . . . . . . . . . . . . . . . . . . . 1300 

38024 Vo11olltp" II 0.••1• Do�toir, flo� .. , Dit• Drnoo ttllrtlllf. .  430 

38025 PADM-IDD PAOM Pttt••-ot. . 265 

38026 MP8·1DD ZID Microprocnur h1<d. . 325 

38028 400 

BYTE june 1980 

SWITCHABLE X1 and X10 ATTENUATION FACTOR 
KEY ADDmOHAL FEATURES: e tOO MHz bandwidth e Hea\ly duty 
tip e Break resl•tant center conductor e Slender, fle•lble cable 
e 6 fl. length e Wide compensation range e flta all acopea 
e Ground reference can be activated at tip e lncludea SPRUNG 
HOOK, I.C. TIP, BNC ADAPTOR, INSULATING TIP and TRIMMER 
TOOL acc:easorlea 

Coupons accepted only with lull name and address filled in. 

Circle 259 on inquiry card. 



NEW PRODUCTS! 
Super Color S-100 Video Kit $129.95 Ell II Adapter Kit $24 .95 
Expandable to 2S6 x 192 high resolution color Plugs into Elf II providing Super Elf 44 and 50 pin 
graphiCS. 6847 With all dtsplay modes computer plus S-1 00 bus expansion. (With Super Ex­
controlled . Memory mapped. 1 K  RAM expand a- pansion). High and low address displays, state 
ble to 6K. S-100 bus 1802, 8080, 8085, ZSO etc. and mode LED's optional $18 00 
Delivery January '80. G 1 • C I V'd K 

.
. 

· 1802 16K Dynamic RAM Kit $149 oo rem In o or _1 eo 11 $_69.95 . • 32 x 16 alpha/numencs and graphtcs; up to 8 Expandableto32K. Htdden refresh w/clocks upto 4 colors with 6847 chip; 1K RAM at EOOO. Plugs MHZ w/no watt states Addl. 16K RAM $63 into Super Elf 44 pin bus. No high res. graphics. 
Quest Super Basic--------,----------1 
Ouest. the leader in inexpensive 1 802 systems allowing some credit for cassette version. New 
announces another first. Quest is the first com- improved version with improved speed and accu-
pany worldwide to ship a ful l  size Basic for 1 802 racy now avail. Source list for 1/0 now incl. 
systems. A complete function Super Basic by Super Basic on Cassette $40.00 Ron Cenker including floating point capability 
with scientific notation (number range :t . 17E"). Tom Pittman's 1802 Tiny Basic Source listing 
32 bit integer :t2 billion; Multi dim arrays; String now available. Find out how Tom Pittman wrote 
arrays; String manipulation; Cassette 1/0, Save Tiny Basic and how to get the most out of 11. 
and load, Basic, Data and machine language pro- Never offered before. $19.00. 
grams; and over 75 Statements, Functions and S-100 4-Siot Expansion s 9.95 
Operators. 
Easily adaptable on most 1802 systems. Re- Super Monitor Vl.i Source Listing $15.00 
quires 12K RAM minimum for Basic and user Coming Soon: Assembler, Editor, Oisassem­
programs. Cassette version in stock now. ROM bier, OA/AO, Sup·er ·sound/Music, EPROM 
versions coming soon with exchange privilege programmer, Stringy Floppy System. 

RCA Cosmac 
Compare features before you decide to buy any A 24 key HEX keyboard includes 16 HEX keys 
other computer. There is no other computer on plus load, reset, run, wail, Input, memory pro­
the market today that has all the desirable bene- lect, monitor select and single step. Large, on 
fits ofthe Super Elf for so little money. The Super board displays provide output and optional high 
Elf is a small single board computer that does and loW address. There is a 44 pin standard 
many big things. It is an excellent computer for connector slot for PC cards and a 50 pin connec­
training and for learning programming with its tor slot for the Ouest Super Expansion Board . 
machine language and yet it is easily expanded Power supply and sockets for ail IC's are in­
with additional memory, Fult Basic, ASCII cluded i n the price plusa detailed 127pg. instruc­
Keyboards, video character generaUon, etc. tion manual which now includes over 40 pgs. of 
Before you buy another small computer, see if it software info. including a series of lessons to 
includes the following features: ROM monitor; help get you started and a music program and 
State and Mode displays; Single step; Optional graphics target game. Many schools and 
address displays; Power Supply; Audio Amplifier universities are using the Super Elf as a course 
and Speaker; Fully socketed for aii iC's; Real cost of study. OEM's use it for training and R & D .  
o f  i n  warranty repairs; Full documentation. Remember, other computers only offer Super Elf 
The Super Elf includes a ROM monitor for pro- features at additional cost or not at all. Compare 
gram loading, editing and execution with SINGLE before you buy. Super Elf Kit $106.95, High 
STEP for program debugging which is not in- address option $8.95, Low address option 
eluded in others at the same price. With SINGLE $9.95. Custom Cabinet with drilled and labelled 
STEP you can see the microprocessor chip opera- plexiglass front panel $24.95. Expansion Cabinet 
ting with the unique Quest address and data bus with room for 4 S-1 00 boards $41.00. NICad 
displays before, during and after executing in- Battery Memory Saver Kit $6.95. All kits and 
structions. Also, CPU mode and instruction cycle options also completely assembled and tested. 
are decoded and displayed on 8 LED indicators. Questdata, a 12 page monthly software pub­
An RCA 1861 video graphics chip allows you to lication for 1802 computer users is available by 
connect toyourown TV with aninexpensivevideo subscription for $12.00 per year. issues 1 - 12  
modulator to  do graphics and games. There is a bound $16.SO. 
speaker system included for writing your own Tiny Basic Cassette $10.00, on ROM $38.00, 
music or using many music programs already original Elf kit board $14.95. 1802 software; 
written. The speaker amplifier may also be used Moews Video Graphics $3.50. Games and Music 
to drive relays for control purposes. $3.00, Chip 8 Interpreter $5.50. 

Super Expansion Board with Cassette I nterface $89.95 
This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address­
able anywhere in 64K with built-in memory pro­
tect and a cassette interface. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 27S8, 2716 or Tl 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking mu�i file cassette 
read/write software, (relocatible cassette file) 
another exclusive from Ouest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step The Super Monitor is written with· 

subroutines allowing users to take advantage of 
monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. tf you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button, 
Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 rna Current Loop for 
teletype or other device are on board and if you 
need more memory ther� are two S-100 slots for 
static RAM or video boards. Also a 1 K  Super 
Monitor version 2 with video driver for full capa­
bility display with Tiny Basic and a video interface 
board. Parallel I/O Ports $9.85, AS 232 $4.50, 
TlY 20 rna 1/F $1.95, S-100 $4.50. A 50 pin 
conneelor set with ribbon cable is available at 
$1 S.2S for easy connection between the Super 
Elf and the Super Expansion Board. 
Power Supply Kit for the complete system (see 
Multi-volt Power Supply below). 

P.O.  Box 4430X, Santa Clara, CA 95054 
Same day shipment. First line parts only. 

Will calls: 2322 Walsh Ave. 
Factory tested. Guaranteed money back. (408) 988-1640 
Quality IC's and other components at lac-
tory prices. 

INTEGRATED CIRCUITS 
74DanL 5.95 C04026 2.SO "'" . 19 1 .50 C04027 .66 
7402N .20 . ... C0402B .85 4 1 1 6 200ns 9.50 KEYBOARDS 7404N .25 1 .35 C04029 1.35 
7409N .23 1.35 C04030 .45 8J4116 200ns 60.00 56 keyASCII keyboau1 kr1 S67.50 
7-tiON .20 1.35 CD4035 1.35 25138 
7414N .70 1.35 CD4040 1.35 MM5262 
7420N .20 1.40 CD4042 .85 MM5280 
7422N .39 1.00 C04043 .85 MMS320 
74JON .20 1.35 CD4044 .as MMSJJO 
7442N .58 1.35 C04046 1.67 

P04110-3 
744SN .74 1.35 C04049 .45 P04110·4 

7447N .58 l 1.35 C04050 .49 P5101l 
7448N .77 l 1.35 C04051 1 . 1 3  42001. 
7450N .20 l 1 .25 C04060 1.42 82525 
7474N .35 l 1.25 C04066 .71 91 L02A 
7475N .49 l 1.25 C04068 .40 

HD0165·5 
7485N ... LMJ40T· 1.25 CD4069 .40 MM57100 
7489N 1.85 LM340T· 1.25 CD4070 .. 1 
7490N .43 LM340T· 1.25 C04071 .45 1A 
7492N .43 LM350 7.50 C04072 .45 
7493N .43 LM371 3.SO C04073 .45 
7495N .69 LMJ79 5.00 C04075 .45 
7410011 1.20 LMJ&JN 1.00 C04076 1.65 CLOCKS 
7�107N .35 LMJSI 1.60 C04078 .40 MM5311 
74121N .34 LM382 1.60 C040B1 .35 MM5312 
74t23N .59 LM703H .65 C04082 .35 MM5314 
74125N .45 LM709H .28 CD4116 .47 MM5369 
74145N .77 LM723H/N .50 C04490 5.50 MM584t 
74t50N 1.20 LM7JJN .85 C04507 1.00 
741StN .69 LM741CH .35 C04508 4.25 
74t$4N 2.00 LM741N .JB C04St0 1 .02 
74t 57N .69 LM747HIN .75 C04Stt .94 
74t6tN .87 LM748N .JS C04515 2.52 
74162N 1.25 LM1 300N 1.75 C04516 1 . 10 
74163N .87 LM1334 1.10 C04518 1.02 
74174N .96 lM1305 1.27 C04520 1.02 7207 
74175N .95 LM1307 2.00 C04527 t.5t 7208 
74190N 1.15 LM1310 2.75 C04528 .79 7209 
74192N .87 tM1458 .47 C04553 3.50 DS0026CN 
74193N .85 LM1800 1.75 C04566 2.25 DS0056CN 
74221N 2.75 LM1812 7.50 C04583 2.35 MM53104 

6.30 
.40 

300 
CONNECTORS 9.95 

5.9-1 JO pin edge 2.SO 
4.00 44 pin edge 2.75 
5.00 
8.95 

IOO pin edge 4.50 

9.95 
100 pin edge WW S.25 

2.90 IC SOCKETS 
1 .SO Solder Tin Low P10llle 
6.95 P1N 1 UP "' 1UP 
4.50 ' . 15  22 .30 
9.95 " . .. 24 .35 
9.95 16 . 16 28 .42 
3.SO 18 .27 J6 .58 

10.00 20 .29 40 57 
16.00 21t .. l 14 �n ww .20 

WIREWRAP LEV£L 3 
5.50 PIN 
3.90 " .32 
3.90 16 .JJ 
2. t0 18 .57 

1 4·45 CRYSTALS 7.95 I MHz 5·80 2 MHz 8.95 4 MHz 8.95 5 MHz 3·90 10 MHz 4·90 1 8  MHZ 1 6·50 20 MHZ 7·50 32 MHt 15·95 32768 Hz 

P1N 
24 
28 
40 

� · �� 1 .8432 MHz 

n� Hi�s��Ht 

·" 
1.00 
1.23 

4.50 
4.SO 
4.25 
4.25 
4.25 
3.90 
3.90 
3.90 
4.00 
.... 
1 .20 
1 .95 
4 .50 

Fulty Hsembled 77.50 
53 kty ASCII keyboard kil 60.00 
Ful

�n����e
b
�l�stic 

70.00 
14.95 

Me111 Enclosure 29.95 

LEOS 
Red T018 .1 5  
Green. Yellow lOIS .20 
Jumbo Red .20 
Green, Orange. Yellow Jumbo .25 
CUpllll lEO Mountt� CUps 8JS1.25 
(specilyred. amber, green, yellow. clear) 

CONTINENTAL SPfCIAlTlES In sloclt 
Complete line ottneadbOmltesl eQuip. 
MAX-100 8 dlg11 Freq. Ctr. $128.!15 

OK WIRE WRAP TOOLS In sloct 
PDr11blt Multlmettl $11.00 

Complete llneotAP Prod�cts in stock. 

SPECIAL PRODUCTS 
MM5865 StopwJtch Timer 

Wr'ith 10 PO. Spet. 9.00 PC board 7.SO 
Swltchn Mom. Pu$hbunon .27 

J pos. sllde " 
Encoder HD0165·5 6.95 
Paratronlcs 100A loglc 

M!,��
1
fo

e
�r��r 

$224.00 

EICUnller Kll S229.00 
Model 150 8us 

Grabber Kit S369.00 
Slnclalr 3YJ Oigll 

Mut\lmeter $SUS 
74�8N 1.65 LM1889 3.00 C04585 1 . \ 0  Ctott Ca1end�r iCI1 $23.9S 
74365N .89 LM2 1 1 1  1.75 C040192 3.00 M1CROPROCUSOR 2.4576 MHZ 4.50 2.$ MHz Frequency 
74366N .89 U.t2902 2.25 74COO .35 6502 10.95 J.2768 MHz 4.SO Counter tell SJ7.SO 
74367N .89 LM3900N .60 74C04 .40 6504 9.95 5.0688 MHt 4.50 30 MHz Frequency 

LM3905 1.7S 74C10 .35 6522 9.95 5. 185 MHt 4.SO Counter tell 547.75 
74LSOO nl LM3909N .95 74CU 1 .95 6800 6.95 5.7143 MHz 4.50 
74LSOON .35 MC1 458V .SO 74C20 .35 6802 1 1 .95 6.5536 MHz 4.SO 

TRANSFORMERS 74LS02N .35 NE55CN 1.00 74CJO .35 6820 4.95 14.J1818MH.z 4.25 
74LS04N .55 NE5SSV . 39 74C48 2.25 6850 S.95 18.432 MHz .... 6V300 ma 3.25 
74LSOSN .40 NE556A as 74C14 .as 8080A 5.95 22.1 1 84 MHz 4.SO 1 2 Vol1 JOO m� translo1mer 1 .25 

74LSOIDl .45 NES6SA 1.00 74C76 1.75 80as t2.95 ICEYBOAROENCOOERS 
1 2.6VCT 600 ma 3.75 

74LS10N 45 NESSSV ,,. 74C90 1.75 8086 75.00 AV5·2376 S12.SO 12V 250 ma wall plug 2.95 

74lS13N .55 NE567V 1.00 74C93 us Z80 9.95 AYS·3600 17.95 
12V CT 250 ma wall ptuo 3.50 

74LS14N 1.25 NES708 4.75 74Ct54 3.00 "'" 1 1 .95 AYS.9100 10.50 24V CT400ma 3.95 

74LS20N .45 78L05 .60 74Ct60 2.00 8212 2.90 AV5·9200 16.50 
IOV 1 .2 amp waU plug 4.85 

74LS22N .45 78l08 60 74CI75 1.35 8214 3.95 74C922 5.SO 1 2 V 6 amp 12.95 

74LS28N .45 78/.105 .as 74C192 2.25 8216 2.90 74C923 5.SO t2V 500 ma wattpluo 4.75 

74LS30N .45 75t08 1.75 74C221 2 SO 8224 3.45 H00165·5 6.95 
12V 1 amp w�ll plug 6.50 

74LSJJN .75 75491CN .50 74C905 6.00 8228 4.95 AYS·9400 10.50 12V3 amp 8.50 

74LSJ8N .75 75492CN .55 74C906 .75 8251 6.95 D Conntcton RS232 
10J15 VAC &'16VAwatt pluo 9.75 

74tS74N 1.25 75494CN .89 74C9t4 1.95 8253 15.00 
01!25P 2.95 

74LS75N 1 .00 74C922 6.00 8255 5.75 DISPlAY LEOS 
8257 10.95 08255 3.95 MAN I CA .270 2.90 74LS90N 1.00 A to O CDNVERTER 74C923 6.00 Cover 1.50 8259 14.95 MAN3 CC . 125 J9 74LS93N 1.00 80386 4.SO 74C925 7.50 DE9S 1 .95 

74LS95N 1 . 1 0  8700CJ 13.95 74C926 6.95 1802CP ptas. l 3.95 
OAI5P 2.10 

MAN72/74 CA!CA .300 1 .00 
74lS107N .65 8701CN 22.00 74C927 6.95 18020P ptu. 17.95 

OAI5S 3.1 0  
Dl704 CC .300 1 .25 

1861P 1 1 .50 Ol707/Dl707R CA .300 1 .00 74LS112N .65 87SOCJ 13.95 
74LSI13N .45 LD130 9.95 INTERFACE COP1802CO 19.95 HlckokJYJ DigltlEOmul· Dl7271728 CA/CC .S00 \.90 
74LS132N .89 9JOOCJV/F 7.40 8095 .65 COP1802D 25.00 tlmeter 69.9S OL7471750 CA!CC .600 1 .95 
74LS136N .65 JCL7103 9.50 6096 .65 CDP1861 1 2.95 Stopwatch tell 26.95 OL750 CC .600 1.95 
74lS151N 1 . 1 0  1Cl7107 14.25 8097 .65 UART/FIFO Auto Clock Kit 11.9S CC .357 .70 
74LSt55N 1.10 8098 .65 AY5·1013 5.SO Dlgltai C1ock KII U.9S CCJCA .500 1.35 
74LS157N 1.10 CMOS 8T09 1.25 AY5-1014 7.SO CCICA .500 .90 
74LS162N 1.65 CD400l .25 8T10 4.50 3341 6.95 CC'JCA .800 2.20 
74LS163N 1.65 C04001 .35 8T13 3 .00 PROM 8K/161C Eprom tcll 3 dlglt ubb!e .60 
74LS174N 2.00 C04002 .35 8120 5.SO 1702A 4.95 (lm PROMSI S89.00 4 digit 8ubblt .80 
74LS190N 1.25 C04006 1 . 1 0  8T23 3. 10 2513B uppercase6.95 Motherboard S39.00 OG8 Auo1esctnt 1.75 
74LS221N 2.SO C04007 .35 8T24 3.SO Ellender Board S8.99 OG10 Ftuoresttnt 1.75 

2708 7.75 
74LS258N 1 .60 C04008 .28 BT25 3.20 24.50 

5 digit 14 pln lllsp1Jy 1.00 
74LS367N 1.65 C04009 .45 8T26 1.69 34.95 10 11111i1 disptay 1.25 

C04010 .45 8T28 2.75 lntel240.00 RESISTORS Y• .,.,·att 5�· 7520 QalrU phOICtt11S J9 
1.69 9.50 UNEAR C04011 

CAJ045 .90 C0�012 
CA3ll�6 1 . 10 CD�013 
CA30B1 1.80 C04014 
CA3082 1.90 C04015 
CA3"' 2.95 CD4016 
LM301ANIAH .35 CD4017 
LM305H .87 C04018 
LM307N .35 C04019 
LM308N 1.00 C04020 
LM309K 1.50 C04021 
LM311H/N .90 CD4022 
LM317TIK 3.75 CD4023 
LMJ\8 1.35 CD4024 
LM320K·5 1.50 CD4025 

.35 
28 

.41 
1.25 
1.00 

.55 
1.05 

.94 
.45 

1.02 
1.35 
1 .10 

.28 
.75 
.28 

8T97 
BT98 1.69 

874tA 
MOSIMEMORY RAM BJ48 
2101·1 2.95 8748·8 
2102·1 .95 8755A 
2102AL·4 1.25 N82S23 
2102AN·2L 1.60 N82S123 
21L02·1 1 . 1 8  N82S126 
210JA·4 4.95 N82S129 
21078·4 3.75 N82S131 
2111·1  3.75 N82S136 
2112-2 3.95 N82S137 
21Ul 300ns7.40 OM8577 
2114l 450ns6.40 8223 

Rockwel l  AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. alphanu­
meric display, ROM monitor, fully expandable. 
$375.00. 4K version $450.00. 4K Assembler 
$85.00, SK Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. in 
frame $49.00. Complete AIM65 in thin briefcase 
with power supply $485.QO. Molded plastic 
enclosure to fit AI M65 pius power supply $47.50. 
Special Package Price: 4K AIM, SK Basic. power 
supply, cabinet $599.00 

AIM65/KIM/VIM/Super Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 
connectors $22.95. 

AIM65/KIM/VIM 1/0 Expansion Kit; 4 parallel and 
2 serial ports plus 2 internal timers $39.00. PROM 
programmer for 2716 $150.00. 32K RAM Soard 
assem. $419.00. 16K RAM assem. $360.00 

Multi-volt Computer Power Supply 
Sv 5 amp , :t18v .5 amp, 5v 1 . S amp, -5v 
.S amp, 12v .S amp, -12  option. :tS.v, :t 1 2v 
are regulated. Kit$29.95. Kit with punched frame 
$37.4S, $4.00 shipping. Kit of hardware $14.00. 
WQodgrain case $10.00. $1 .50 shipping. 

PROM Eraser 
Will erase 25 PROMs in 1 5  minutes. Ultra-
violet, assembled $37.50 
Safety switchfTimer version $69.50 
60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 
NiCad Battery Fixer/Charger Kit 
Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
part� and instructions. $7.25 

85.00 10 per type .OJ 
22.50 25 per 1ype .025 CC .30 1 . 10 

85.00 100 per 1ype .015 CA .40 1 .20 

75.00 1000 peltype .Ot2 
CC .40 1 .20 

70.00 CA. .40 .95 

65.00 
350 plece pack CC .40 1.20 

2.95 
S per type 6.75 CC .56 2.95 

.... Ill watt S"!. per type .OS CA .60 1.35 

3.75 MAN6740 CC .60 1.35 

8.50 MA1002A us .... Tttnldto 
8.75 MA1002E 8.95 

8.75 
Termlnei 912 S845.00 MA1012A 1.9S 

2.90 102PJ ir•nstanntr 2.25 
2.90 MA1012A Tranllormer 2.2S 

LRC 7000 + Prinler $389.00 
40/64 column dot matrix impact. std. paper. 
interface all personal computers. 
S-1 00 Computer Boards 

8K Static RAM Kit $129.00 
8K Static Godbout Econo IIA Kit 145.00 

16K Static Godbout Econo XIV Kit $285.00 
24K Static Godbout Econo VI IA-24 Kit 435.00 
32K Static Godbout Econo X-32 Kit $575.00 
1 6K Dynamic RAM Kit 1 99.00 
32K Dynamic RAM Kit 310.00 
64K Dynamic RAM Kit 470.00 
Video Interface Kit $129.00 

80 IC Update Master Manual $55.00 
Complete IC data selector, 2700 pg. master refer­
ence guide. Over 51 ,000 cross references. Free 
update service through 1980. Domestic postage 
$3.50. 791C Master closeout $29.95. 

Z80 Microcomputer 
16 bit 1/0 , 2 MHz clock, 2K RAM. ROM Bread­
board space. Excellent for control. Base Soard 
$28.50. Full Kit $99 .00. Monitor $20.00. Power 
Supply Kit $35.0Q. 

Video Modulator Kit $ 8 . 95 
Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit wffull instruc. 

Modem Kit $60.00 
State of the art, orig. ,  answer. No tuning neces­
sary. 1 03 compatible 300 baud. Inexpensive 
acoustic coupler plans included. 

BSR Controller $39.95 
Connect your computer to the BSR Home Control 
System. Computer controlled ultrasonic trans­
mitter for your SSR. Software for 1802 user. 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6%tax. 
BankAmericard and Master Charge accepted. FREE: Send for your copy of our NEW 1980 
Shipping charges will be added on charge cards. QUEST CATALOG. Include 28� stamp. 
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CIRCUIT B REAKER PRICE SLASHING 
16K M EMORY U PG RADE KITS $59 for TRS-80*, Apple I I ,  Sorcerer (specify) 

PRINTERS N EC Spinwriter 
Letter Quality H igh Speed Printer 
Inc ludes TRS-80* i nterface software, quick 
change print fonts, 55 cps, bidirectional, 
high resolut ion plott i ng, graphing, propor-
tional spacing $2998 

With Tractor Feed $3198 
DIABLO 1650 Letter Quality High Speed Printer 
Prints at 40 cps, using 88, 92 or 96 char. Metal ized printwheels. 
Vertical resolution y,;'; Horizontal Y,20". Capable of proportional spac­
ing, bidirectional printing, and graphics under software control. 
Bidirectional normal and direct tabs. Left, right, top and bottom 
margins. Friction and tractor feed. R.O. $2890 

KSR $3285 
779 CENTRONICS TRACTOR FEED PRINTER 

Same as Rad io Shack l ine printer 
$969 

737 CENTRONICS FRICTION & PIN FEED PRINTER 
Text qual ity matrix , proport ional spacing 

$849 

730 CENTRONICS FRICTION & PIN FEED PRINTER 
7 x 7 matrix 

$639 

P1 CENTRONICS PRINTER $339 
Same as Rad io Shack qu ick printer 

PAPER TIGER ( I P440) $949 
Inc ludes 2K buffer and graphics option 

Tl-810 
Para l lel and serial w/ TRS-80* interface software 

with upper and lower case and paper tray 
$1 575 
$1 665 

OK I DATA Microline 80 Friction and pin f eed $795 
$920 
$349 

Tractor Feed , frict ion,  and pin feed 
EATON LRC 7000 + 64 columns, plain paper 

LEEDEX MONITOR Video 1 00  $135 

SOFTWARE FOR THE TRS·BO* 

SBSG 
Free enhancements and upgrades to registered 

reia
";���r ��g����

���:�����t�;ii:�Per��d:: ��e; 
plied upon request. SBSG maintains a tim&sharing 
computer where you can diai·UP and leave your prob­
lems, 24 hours, 7 days a week. 

KVP: Allows use of serial printer with TAS·BO·. Lower 
case. Keyboard debounce. Direct entry of graphics 
and control characters from the keyboard. $29.95 

���fv�"�����������!���o���8�a�:b1�r 

Accounts Receivable, and Payroll. Report generating: 
YVell documented and fully tested by accountants. 

��f���� ��k:r�:� $389� 
AlP, AIR, GIL, Payroll lor Model II 
Individual Modules: $129 

Inventory II: Requires 2 or 3 drives. Handles up to 1CXX> 
Items per disk drive. Reports include complete activit� 
inventory, listing, and minimum quantity search. 

' 
$95.00 

Mailing List N_ame & Address II System: Requires 2 
drives. Use w1th Electric Pencil files lor automatic 
insertion_ of na�e. address and greetings in letters. 
Has ab1hty to pnnt envelopes. Menu driven. Includes 
enter. delete. update, search, extract, merge and prinl. 
Up to 1250 names per diskette. Will sort up to 6(X} 
�=������ f�������aii������a�;��al. Zip code ��� 
Intelligent Terminal System SUO Ill: Enables a 
�RS-80" �o act as a dial-up terminal on any standard 
t1me sharmg network. Provides a TRS-80" with control 
key, ESC Key, Repeat Key, Rub Out Key, Break Key, full 
upper and lower case support. selectable printer out­
put and program selectable transmission rates. 

$149.00 

St�k and Bond Portfolio Management System: 
Oes1gned for the stock investor to track individual 
buys and sells of assets and to ex_amine the total buy! 
sell portfolio with a minimum of t1me and effort. Sup· 
ports up to 999 clients. 500 assets and 3.CXX> outstand-

����;������i��s
O;:�s

i;(a������s
o�hjil:d�:ni����

?� 
transaction. Both YTD Unit and$ amounl of purchase/ 
sales are summarized for each client in the Client 
Master. qurrent total stock levels for each stock is 
available m the Asset Master. $189.00 

Client Bll�ing System: Designed for CPA and law firms 
to track lime and activities (or services) performed lor 
clients. Supports up to 999 clients, 99 employees. 99 
pre-code� activities and 3000 outstanding transac­
tions. Th1s system has the advantage of maintaining 
all information on file by specific transaction. Avail­
able information include personnelfexpense reports 
for each client, YTD hours and $ amount for clients, 
employees and activities, reports of employee in· 
house activities. and work-in-progress summaries. 

$299.00 

File Management System: For specialized storage 

3������t�i����-
i��i�=��-

n�g��e����i�
�
��o��d�a�� 

been fixed assets. phone numbers. names. slides. 
albums. Selectively totals numeric and dollar fields. 
Display and print capability. $49.00 

S & M  SYSTEMS 
INSEO·BO™ - Indexed Sequential Access Method 
(ISAM) lor the TRS-80" Model I. Four machine lan­
guage programs that can be catted from your BASIC 
program via USA functions to access records either 
se�uen_tiaUy �r randomly. The INSEQ-80 programs 
ma1!"'tam a_ll 1ndexes and chains for you. Includes 
reorganization utility to consolidate files. 

$49.95. 

The CPU SHOP 
TO O RDER CALL TOLL FREE 1-800-343-6522 
Massachusetts residents cal l  (617) 242-3361 
For detai led technical  i nformation,  ca l l  6 1 7/242-3350 
Hours: 1 0A M -6PM (EST) M - F (Sat. t i l l 5) 

*TRS-80 is a Tandy Co rporation Tradem ark 
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DISK DRIV ES $299 
More capacity than Rad io Shack 35 Track (80 K 
Bytes) drives. F u l ly assembled and tested. 
Ready to p lug- in and run the moment you 
receive it. Can be intermixed with each other 
and Radio Shack drive on same cable. TRS-80· 
compatible s i lver enclosure. 

90 DAY WARRANTY. O N E  YEAR ON POW ER SUPPLY. 
FOR TRS-80* 
CCI-1 00 
CCI-200 

5 '1• ", 40 Track (1 02K Bytes) for Model l 
5 '!. ", 77 Track (1 97K Bytes) for M odel l 

CCI-800 8" Drive for Model l I ('h Meg Bytes) 

$299 
$549 
$795 

For Zenith Z89 
CCI-1 89 5 '!. ", 40 Track (1 02K Bytes) add-on drive $394 

$1095 Z-87 Dual 5 % "  add-on drive system 

DISKETTES - Box of 1 0  (5% ") 
- 8 "  double density for Model I I  (Box of 1 0) 

$24.95 
$36.49 

DISK OPERATING SYSTEMS 
PATCHPAK # 4  b y  Percom Data 
NEW DOS Plus - with over 200 modifications 35 Track 

40 Track 

$ 8.95 
$ 89.00 
$ 99.00 
$1 45.00 
$1 70.00 

and correct ions to TRS-DOS 
CP/M for Model l ,  Zen ith 
CP/M for Model l I ,  A l tos 

COMPLETE SYSTEMS 
TRS-80* LEVEL I I -16K with keypad 
TRS-80* Expansion Interface 

$699 
$249 

$1949 
$740 

ZENITH Z89 ,16K expands to 48K, a l i-i n-one computer 
ZENITH Z1 9 
ATARI 400 $524 ATARI 800 $849 
MATTEL INTELLIVISION 
Tl 99/4 
NORTH STA R ... )!)kz. 

$249 
$979 

Call  for prices 
CAT MODEM Originate and answer same as 

Rad io Shack Telephone I nterface I I  
$157.50 

CP/M BASED SOFTWARE 
for Zenith, Altos, Radio Shack �,:.':�u'!d��·' 

DIGITAL RESEARCH 
MAC - 8080 Macro Assembler. Full Intel macro defini· 

��Gs
E ���u�A8E�B.

1n�d
t�b��·�����d������J;e

E
S 

���:!s����tex output plus symbols file fo
�1��� 

�D - 8080 S�mbotic debugger. Full trace, pass count 

�r��e
b���k-���r;���m�����t��e���:� :::g ��c�-

provides full symbolic display of memory labels and 
equated values. $1051$15 
WD - As above for ZBO. Requires Z80 CPU. $13CY$25 
TEX - Text formatter to create paginated, page­
n�mbered an� justified copy from source text lites, 
d•rectable to disk or printer. $1051$15 
OESPOOL - Program to permit simultaneous printing 
of data from disk white user executes another pro­
gram from the console. $80r'$5 
MICROSOFT 
Basic-80: Disk Extended BASIC. ANSI compatible 
wit� long variable names, WHILE/WEND, chaining. 
vanable length file records. $3001$25 
Basic Compiler: Language compatible with BASICBO 
and 3-10 times faster execution. Produces standard 
Microsolt relocatable binary output. Includes 
MACRO-SO. Also linkable to FORTRAN-SO or 
COBOL-CO code modules. $350{$25 

MICRO PRO 
WORD-STAR: Menu driven visual word processing 
system for use with standard terminals. Text format­
ting performed on screen. Facilities lor text paginate. 
page number. justify, center and underscore. User can 
print one document while simultaneously editing a 
second. Edit facilities include global search and 
replace. Read/Write to other text lites, block move, etc. 
Requires CRT terminal with addressable cursor posi· 
tioning. $4451$40 

S & M  SYSTEMS 
Fully Interactive Accounting Package: Includes 
General Ledger. Accounts Payable. Accounts Receiv­
able. and Payroll. Individual Modules: $991$15 

Inventory: $1251$20 
CCI 
TELNET Version 5: Comprehensive intell1gent ter­
mmal program. Supports numerous teleprocessmg 
prott?COIS. Reads and stores telepro.:essmg data 
on d1sk. $751$15 

ACCESSORIES 
HEAD CLEANING DISKETTE: Cleans drive 
Read!Write head in 30 seconds. Diskette absorbs 
loos_e oxide particles, fingerprints. and other foreign 
particles that might hinder the performance of the 
drive . head. Lasts at least 3 months with daily use. 
Spec1ly 5Y." or 8". $20 ea/$45 for 3 

FLOPPX SAVER: Protection for center holes of 5Y. � 
floppy d1sks. Only 1 needed per diskette. Kit contains 
centering post. pressure tool, tough 7-mil mylar rein­
forcing rings. Installation tools and rings for 25 disk· 
ettes. $14.95 

Re-orders of rings only: $7.95 

5 Dexter Row, Dept. B6M 
Cha rlestown, Massachusetts 021 2 9  
Massachusetts residents a d d  
5% sales tax 

Quantities on some items are l imited • 
Circle 261 on inquiry card. 



Operating Systems With the number of disk drives on the market increasing, 
more and more people are beginning to ask what's under­
neath that cover. 

NEWDOS Plus for 51/4", 40 and 77 Track Drives-with over 200 
modifications and corrections to TRSDOS $ 1 1 0.00 

The CCI'" series of disk drives have been designed for long 
life and ease of operation. The features shown above are what 
set our CCI drives apart from the rest. With a CCI drive you get 
an integrated professional design! 

CP/M for Model l, Zenith $ 1 50.00 
CP/M for Model ll, Altos $250.00 

Software by S&M Systems 
INSEQ-80'" -Indexed Sequential Access Method ( ISAM ) 

for the TRS-80 Model l . If you're still not convinced that you get the most for your 
money with a CCI drive, just ask for our complete specifica­
tions sheet. Then, compare our disk drives to anyone else's. 

51/4" DRIVES 

Four machine language programs that can be called from your 
BASIC program via USR functions to access records either sequen­
tially or randomly. The INSEQ-80 programs maintain all indexes and 
chains for you. Includes reorganization utility to consolidate files. 

CCI-1 00 40 Track (102K Bytes) for TRS-80* Model l $399.00 
CCI- 1 89 40 Track (1  02K Bytes) for Zenith Z89 $499.00 Professional Business Software using INSEQ-80 for 
CCI-200 77 Track (1 97K Bytes) for TRS-80* Model l $675.00 the TRS-80* Model l and Zenith Z89. 

8" DRIVES Accounts Payable, Accounts Receivable, 

$49.95 

CCI-800 77 Track ( 1/2 Meg Bytes) for TRS-80* Model II $895.00 General Ledger, Payroll per package $99.00 
All CCI drives are also available for 220 Vac (50Hz) operation. Inventory per package $125.00 

C t C•t TO ORDER CALL Ompu er I Y. TOLL FREE 1-800-343-6522 
TWX: 710-248-1796 

TM Massachusetts residents call 617 /242-3350 
For detailed technical information, call 617/242-3350. 

175 Main Street, Dept. B.o Charlestown, MA 02129 Freight Collect, F.O.B. Charlestown. 
Hours: 10AM-6PM (EST) Mon.- Fri. (Sat. till 5 ). 'TRS-80 is a trademark of the Tandy Corporation 

Products also available from: Radio Shack, NEC, Centronics, Paper Tiger, Tl, Altos, MPI, Zenith, Mattell, ATARI, 
PET, OKIDATA, Apple, Eaton/LRC. 

FRANCHISE AND DEALER (NATIONAL/INTERNATIONAL) INQOJRIES INVITED •. · · · · leV/�· ,.I Retail Stores: MA: Burlington, Charlestown, Framingham, Hanover NH: Manchester RI: Providence 
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Qume Datatrak 8 
Double sided f loppy with NO H E A DACH ES. 
Al though many t h i n k  t h i s  a n  impossibi l ity, 
seei n g  i s  be l ieving, and this drive i s  rea l l y  
someth i n g !  Sh ugart compatible, f u l l y  option­
ed, re l iable, and rap idly becoming the stand­
ard in double-sided diskdom. 

$599. Two/$549. 

Cal Disk 1 42 M A sleeper in the f loppy drive i ndustry: 

b u il t  l i ke the proverbial tank a nd 

chosen for use by Motorola a nd D EC ,  this  drive features single/double 

density, write protect and much more. W ith E lectrolabs' special cabl ing, 

it magica l ly becomes Shugart compatable. $439 Two/$4 1 9  

The fol lowing 5Y." m i n i-floppies share most 
features with their 8" cousins, so without 
further ado. . . 

· 

Siemens F DO 1 00-50 . . . • . . . . . .. . . $279. 
Cal D i sk M in i . . . . . . . . . . . . . . . . .. . 279. 
Oume Datatrak 5 (double sided). . . .  399. 
BASF M i n i  m i n i . .. . . .  . . . . • . . 279. 
SA 400 . .. . . . . .. . . . . . . .. 299. 
A l l  the above m in i-floppies are f u l l y  SA400 
compat ible .. 

Disk Accessories 

Cable kits for 8" dr ives with 1 0' 50 cond. f lat cable, 
power cable, and all connectors. Assembled i f  de­
sired. One drive 2 7 . 50, two 33.95, three 38.95 
for m i n i  f loppies (34 cond) : one 24,95, two, 29.95 

CP-206 Power-one power supply. Powers two d r ives 
more than adequately, top qual ity. 2.8A/24V ,  
2.5A/5V, 5A/-5V. . . . . . . . . . . . . . . .  $99. 

Hard 
Disk 

Cl l H B  1 0  M B Y  f u l ly R EMOV E A B L E  cartridge 
drive. Complete with control ler, personality card, 
med ia, power supply, ca b l i ng, connectors and 
documentation. H ighl ighted by sty l i sh & modern 
cabinetry. $6995. 

Shugart SA4008 20M B Y  f i xed disk system. S-1 00, 
includes control ler, power supply, and all that is 
necessary to run $6995. 

Electrolabs • 
Monthly Special ! ! !  
I ncred ible ! !  - Two 8" Shugart compatible  s ingle sided f l oppy 
disk drives (double density ) ,  CP-206 power supply, in hand· 
some col o r  coord inated cabinet, wi t h  f u l l  cabl i n g ,  con necto rs, 
and docu mentation, p lus  one box di skettes! ! !  A l l  for an u n­
precedented $ 1 295. Up to one M B Y  of storage. 

Delta Products double density disk control ler  
Operate at 2 or 4 M H Z ,  wi t h  8 or 5 "  drives $399 
Micromat ion doubler w/programmable U A R T  
RS-232 port $495 
Sorrento Va l l ey s i ngle density for Apple $399 
Aga i n ,  purchase price of manuals ($5) i s  
applicable towards fut u re pu rchase price.  

Subtract 1 5% OFF any Controller 

with Purch ase of 2 Drives 

Elect rolabs 
POB 672 1 ,  Stanford, CA 94305 
4 1 5-32 1 -560 1 800-227-8266 

Telex : 345567 ( E iectrolab Pia)  
Visa MC Am. Exp. 

E N CLOS U R ES 
Rackmount Mai nframe MT-200. This gorgeous 
beast is so appeal ing that it  can easi ly f u nction 
also as stand-a lone main fra me, Very.modern 
sty l ing with fu l ly  actively te rmi nated S-1 00 bus. 

With two 8" single-sided disk d rives. . . $ 1 899. 
With two 8" double sided disk drives i n  place 
of s i ngle-sided variety. . . . . . . .  . . . . . $2499. 

Tarbe l l  fl oppy disk control ler ,  A & T $325 
Tarbell fl oppy disk contro l ler, A & T $225 
Tarbel l double de nsity,  DMA A & T $425 
Tarbe l l  double densi ty,  D M A ,  k i t  $325 

Media 
8" 

8" 

8" 

.. . .  $39.93 / 1  0 single-sided/single 
density 
... .  $55.00 single sided/double 
den s i ty 
....  $55.00 double sided/single 
density 

8" .. . .  $60.00 double sided 
8" .... specify hard or soft 

5%" ��-�$34.95 single sided 
5%" .... $60.00 double sided 
Verbatim, Memorex, Scotch , or equ iva­
lent name brand 
D iskette head clean i n g  kit  for 5%" or 8" 
$28.75 i n cl u des everything for 1 drive 
for 1 year. Al ignment D iskette for 
F l oppy D r ives . . . . • . . . . .  $39.00 

Manuals for all drives are $ 1 0, ref u n dable aga i n st future purchase of 
drives. Also, a l l  8" d r ives can be ordered with 220 v/50 hz for world­
wide use. Moving on to the realm of f l oppy d isk cont ro l l e rs ... al­
though we sti l l  feel that s ingle density is  more reliable, there are 
many excel lent double density disk cont rol lers avai labl e, so choose 
your weapons careful ly. 

Desktop Mainframe MT-1 00. Contemporary sty l ing, a handsome cabinet 
coated with durable epoxy f i n i sh colors ( bl u e, beige, off-wh ite & silver).  
Easy to f it  i n to an office environ ment. The proper way to start your 
system. 

Above p l u s  two 8" single sided disk d rives . . . . . . . . . . . . . . $ 1 599. 
Above with two 8" double sided d isk d rives in place of s ingle-sided 
variety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $21 99. 
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K eyboard 

Special 1 ! !  
Disk Subsystem 

C H E R R Y  "PRO" Keyboard 
Matchmaker Tech n o l ogy 

TU R N K E Y  D IS K  S U BSYST EMS 
• • • • . . • . • . . . • . $ 1 1 9.00 

Streamlined Custom E n cl osure 
. " . . . . . . .  0 . . . .  34.95 
BOTH only . . . .  $ 1 34.95 

Keyboard 

Special 2 ! !  

Keytronics 1 66 0  • • . .  

Hard Plastic enclosure 
B OT H  only . . . . .  

$ 1 49.00 
49.00 

$ 1 52.00 

APPLE . . • • • .  Single density disk controll er. Expanded Apple DOS 

TRS-80 . . . . • • •  Single or double density. E x pansion in terface neces­
sary. Space for 48K dynamic R A M  on contro l ler card 
RS232 port 

June Bonanza! !  

41 1 6  dynamic  RAM, 1 6 K  

SO R C E R E R  • • F ul l  RS-232 I n terface. One S-1 00 �lot for memory ex-
pansion. S ingle or double density 

Al l  above units come as fol l ows: Complete, assembled a nd tested, with 
two 8" floppy disk drives ( A pple avai lable i n  one drive model ) .  I ncludes 
al l  cabl ing, connectors and documentation i n  a stu nning color coordina­
ted cabinet with power supply. Ready to go, p l u g  in and ru n ! ! !  

Set of 8, 1 6 K, for Apple, T R S-80, E x idy, Heath & more. 200 N s., 
prime parts, at the u nheard of $49/8 .. 

When ordering specify single or dou ble sided drives 

Large d i scou nts available for quantity & dealers ( 500 & u p ) . Offer 
l i m ited wh ile supply lasts, as these will vanish quickly ! ! !  

Software ava i l able for a bove disk add-ons 

Daisy W heel Printers 
TRS-80 & Sorcerer operate on all CP/M compatible software 

Data D isplay M onitors 
Please ca l l  u s  for particulars 

Elect rolabs 
POB 672 1 ,  Stanford, CA 94305 
4 1 5-32 1 -5601 800-227-8266 

Telex . 34 5567 ( E iectrolab P i a )  

Peripheral Sale ! !  
H i p l o t  P i o t t e r  . . . . . . • • . • . .  

H i p a d  D i g i t i z e r  o • • .. • • • • • • •  

T e l e v i d e o  9 1 2 C . . . • • • . . . . •  

T e l e v i d e o  9 2 0 C  • • . • • . • . • . .  

I D S  4 4 0  P a p e r  t i g e r . o .. . . . . . 

S D  E x p a n d o ra m  I I  

$ 8 7 5 .  
7 1 5. 
7 6 0 .  
8 6 0 .  
8 9 9 .  

5 6 0 .  
3 9 9 .  
3 9 9. 

Gume S p r i n t  3'\45 Visa MC Am. Exp. 

( A & T , 6 4 K )  • • • • • . . • . • . .  

l m sa i  6 5 K  d y n a m i c R A M  I l l  
D C  H a y e s  M i c r o m o d e m  1 0 0 • •  

S u p e r  s w i t c h e r  p o w e r  f o r  
h a rd d i s k  & m o r e  . • . • . • • . . •  

C l l  H B  1 0  M B Y  . . • . • • • • . .  

S A  4 0 0 8  • . • . . . . . . • • • • . . •  

349. 
3 3 0 0 .  
2 7 9 9 .  

P R I N T E R  (factory wa rr. )  $ 1 499. 
POW E R  S U P P LY ( Borschert) 349. 
(Shown mounted on r ear of pr inter )  
COM B I N A T I O N  S P E C I A L  1 699. 
Cases avai l able 200. 
S-1 00 i nterface ca rd 1 49 .  
SPR I N T  5/45 RO, R S-232 
Compl ete, assem bled, in case, plug- in  & 
pri n t ,  hence, no muss & no fuss $2699. 
N EC Spinwriter . . . . . .  . .. . . $2899, 

ESAT 200 8 
BI-L I N G U A L 80x24 
Commu nicating Term inal 
Scrolling, ful l  cursor, be l l ,  8x 8 matrix, 1 1 0-
1 9,200 baud, Dual Front Applications. 
Arabic & Hebrew, M u l t i l ingual Data E ntry 
Forms Drawing, M u sic, & Switchyards,. 
Alone . . . . . . . . . . . . . . . . . . . $279. 
with Cherry Pro keyboard & 
custom metal case . . . . . . . • .  $399. 

Circle 263 on Inquiry card. 

Software 
CP/M 1 .4 . .  . 

CP/M 2.0 . .  . 

$ 99 

1 4 9  
C - B a s i c  . . . . . .. . . . . . . . . . .  . 9 9 .  

1 0 0 .  
6 0 0 .  
3 5 0 .  

OS-1 ( i ncl. 1 st y r .  update) . . 249 
F o rt r a n  C o m p i l e r  . . . • . • . . .  

Spellbi nder ( E x  c. secretiarial type 
C C o m p i l e r  0 . . . . .. . . . . 

B a s i c  c o m p i l e r  . . . . .  o .. . . . .  . 
word-processor) . . . . . . . . 350 

NEW''ul\f!��u Operat ing System for 
Z - 8 0  

OS· 'I  
OS-1 is truly a breakthrough in the m icro 

wor l d !  OS-1 is N OT a "control program for m icros" 
but is,  i nstead a large, professional operating system 
designed to lower the cost and improve the qual ity 
o f  pro!jramming efforts. OS-1 provides a "friendly" 
h u man interface for both system programmers and 
users. F i nal ly,  with OS- 1 ,  the capabi l ity of a Z-80 
system is vastly expanded. 

OS-1 appears exactly l i ke U N I X  to the u ser, 
and i ncludes virtual i/o, "set tty" and " l ogin" comm­
ands, a sh e l l ,  a h ierarchical " t ree" type file structure 
with 1 6Mby file size and an u n l im ited no. of f i l es 
and devices. OS-1 a l l ows the extremely useful  " p ipes" 
and " f i l ters" to be implemented. OS-1 a l so provides 
for u p  to 1 024 users and 64 groups and security 
for users, groups, f i les and devices. OS-1 occupies 
1 2 Kby and comes with a 4 K by "enhanced" cp/m 
adapter wh ich runs A L L  cp/m and most C OOS pro­
grams. Sou rce code is su ppl ied with adapter. 

OS-1 ( I ncl uding Debugger, " U N I X-type" 
editor, Lin ker-Loader & 1 Y r. update) 

$249 
"C" Compiler (Wh itesmiths' ) $600 

Microsoft Compiler Interface ( I n terfaces 
MS F o rtran & Cobal com pi lers directly 
to OS-1 . Th is a l l ows com piler output 
to "Command" OS-1 Routines. The 
Electrolabs' Software G roup considers 
this i nterface indispensable. Contai n s  
over 1 00 separate routin es) $49 

Manuals: 
( p rice appl ies to OS- 1 p u rchase) 

Introduction to OS-1 (60pg) $15 
OS-1 Users' Guide (150pg) $35 
Sys-Gen Manual for OS-1 (40pg) $10 

SET - - - - · - $45 
BYTE june 1980 269 



Your Choice, S200 Value 

1) Graphics Option Package 2) Interface for A P P L E  I I  
3) TRS-80 Printer Interface 

California Digital has resently 
researched the complete I ow 

· cost printer market. It is our 
opinion that the IDS 440 Paper 
Tiger is, without doubt. the 
most versatile and offers the 
best value of any printer cost­
ing under $ 1 ,000. 

This quality dot matrix printer 
incorporates such features as 

size to allow print densities upto 1 3 2  
. characters p e r  line. Full forms handling capabilities and tractor 
feed mechansim adjustable to 9 . 5 ", The Paper Tiger is engineered 
to accept either parallel or HS232 serial ASCI I .  1 1 0 / 220V . 5 0 / 60Hz. 

*t,'�'** 

HARD TO FIND 

74 LS 
'' " .. •• " 75 .. 
90 

Not cheap , . . .  But available 
examples 

.39 123 1.29 !61 1.79 

.40 125 .89 ! 6 3  2 . 1 9  

. 3 9  1 3 8  1.79 17< 1.49 

.39 139 1.39 175 1.09 

1.�9 148 240 1.95 

.89 1 5 1  .89 244 1.95 

.95 1 5 3  . 8 9  2 4 5  

.95 157 .89 367 .95 

Minimum purchase 100 each 

lmsal solder .t 2 5 x .250 $2.95 3/i 7.50 lmul W/W .125centers $4.95 3/$13.00 
Altair soldertail.140 row $5.95 3/$15.00 

SPECIALS 
22144 Kim eyelet.I56" $1.95 3/ $ 5.00 
25/50 solder tab .156" $1.09 3/ $2.00 
36/72 wide post w/w .156 $1.95 3/S5.00 

IB slot 
I MSAI 

Electronics term­
inate into sin�le 
ten pin ( .  1561 ) 
edge connector . 
R<!quires DC pow-

MOTOROLA er supplv 

:!:�t: l!111t1t�:�rd 16K •::: 
At.1ri 400 450 
Atar\ 800 aso 
Te.r.�R ll\olnJmenls 99/4 895. 
�orth�tar Quad J2k lrorlzon 2995 
Vector MZ 
Compucolor II Mndc\ 3  1395 
ltockwcll Aim 6 !> ( 1 K l  37!> 

C K T  T E R M I N A L S  
ADUS tlegent 2!> (ten key p.111) 850 

�g�� ::::��� :g t!�� 
lluclllne \420 H50 
Hueltine 1500 995 

S:.nyo 9" black l. whlte monltor 179 
Leo:d.,.r. Video 100 12" 125 
Leedo• Vld�o 100-80 12" 179 

IUS440G Tiger wllh Graph!�• $99!> 
t•rtntronl� P•300 (300 t . I' M I  4900 
l'rlntronb P•500 
Tul�typc Model 43 (RS232) 
Tulctypc Model <10(132 cot. I 
NEC Splnwrlter 5510 R I O  2!>9!> 
Tuu lnlltNmcnt a 8 1 0  1650 
Ccntronlu 130 frlcllon 6!15 
Centron\CI 779·2 1ractor 99!> 
C<:ntronlca 704 1950 
An.1du UPBOOO 895 
Am•dn i>PO�OO 
AMtlc• DP9501 
Diablo 1�40 R/0 plutlc whet 2750 
Lllablo IHO KSR plastic wheel 3150 

M O D t: M S  
Unlv<:n:>l Data Syatema l.P 300 
Ill reel coupled • FCC Apprtwed 
powered from phone line. 
Novation Cat Acoual\c 

.Shurart SA800R 8" noppy 
Shul(art SAILOIR 8" hard ace. 
Lobo I Two ShuRarl 1101 'ft whh 
poweriYpply ..nd cnclo"urc 11 9!> 

o.� St••l!•rt 1\01 with 
power lupply ""'d enclo"urc 
Lohohu·d drlvc for Apple 

\O mc�:/byte7710a 3995 
Lobo hard drive for TRSIIO 399!> 
Lobo 400·t S l /4" for T RSIIO 388 
V\ata V-80 for TR$80 {oiOtrkl 388 
Corvu1 Syatema hard drive 

APPLt; COMI'ATID t.E PRODUCTS 
Apple dlak drive with controllerSSO 
Apple drive withcait controller �95 
Apple Parallel Interface 179 
Too 

Thll\k/Toye Switchboard I/O 2i9 
Godboot t:c:onoum Prodlcu 
Mullin TB-2 Extend. &Logic 
Artcc WWIOO WI reWrap Pr01o 
SO 64K E•pMdoran> Memory 

16 B I T  S-100 D O A R I J S 
C:U. Dii:llftl CAL·Il6 
T<'cn>ar 8086 
Seattle Con>po.uere 8086 
Godbout 8088/8085 
Ithaca lntereyaten\1 Z-8000 

M I S C E I. I.ANF:O >) .:. 
Cherry Pro ASCI I Keybd. 
M.u:iswltch HEX Keyboard 
UV l::r�&cr 11·1:: 

Super Mod 11 RJ' Modulator 

Authorized Distributor 10 Pak S()r Scotcli 740-0 IB M soft format. $39 . 00 $3. 5 0  
7 4 0 / 2  D ouble s i d e  snft 65. 00 6 . 00 

o1ta Products 7 4 1 - 0  D ouble density 5 3 . 00 1.  90 
7 4 3 - 9  D ouble/D ouble 70. 00 6.  60 
740-32 811 H ard sector 38 . 00 3 .  50 
744-(0)( 1 0 )( 1 6 )  5 l / 4''rnini 3 9 . 00 3 .  50 

� Shugart Associates 
SASOO·R Floppy Disk Drive 
fhc most cost effective way to store data proc­
essing information, when random recall is a 
prime factor. I'he SABOO is fully compatible 
with the I BiVI :n40 format. Write protect cir­
cuitry, low maintenance & Shugart quality. 

X EROX 800 
WORD PROCESSING 

K EY B OARD 
ASCII ENCODED 

This 7 7  key word processing keybo:�ord was 
manufactured by Microswllch for usc in the 
Xerox BOO word processing system. 
The keyboard outputs a seven bit A S C I I  
code al011g with an eighth bit that allows 
most keys to shift and double funcllon as 
special characters. Extra large " Tab & 
Return" keylil are designed into the layout 
or the keyboard to cmuhte the IBM Selec­
tric. 17 Illuminated keys 11erve for special 
word processing codes. The keyboard Is 
e-quipped with two thumbwheel switches for 
defining line width. 

Library case for any above: Add $3. 00 
834 A D at a  Cas .3etle 5 .  50 
D C l OO Minl C artridge 1 6 . 00 
D C  300 D ala C:::..rtridge 20. 00 
920( ) 0 isk Cartridg� 3 9 .  JO 

M E M O R Y TRs-sossg APPLE I I  i 
16k memory ( 8 ) 4116's 11 

lnstallahon lS s1mple. A nyone who has 
ever changed a spark plug should be able 
to up� grade his microcomputer. 
How can Californ.i a  Digital offer these - · 
memory up-grade sets at 25% below ou r competition? 
Simple, we buy in volu-me, wholesale to dealers and 
sell the balance directly to owners of personal micro­
systems. These 16K dynamic memory circuits are 
factory prime and unconditionally guaranteed for one 
full year. 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 - 9 9  1 0 0 - 5 C  -999 IK+ 
2 1 L0 2  450nS. 1. 19 . 99 . 95 . 90 . 85 
2 1 L02 250nS. 1 .  49 1 .  3 9  1 .  25 
2 1 14 1Kx4 450 5 .  9 5  5. 50 5. 25 4.  7 5  4. 50 
2 1 1 4 1Kx4 300 8 . 95 8. 50 6. 00 
4044 4Kxl 450 5 .  9 5  5. 50 5. 25 
4044 4I<xl 250 9.  9 5  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. 00 4.  80 4.  60 

SPEC I A L  C I R C U I T S  

24. 9 5  
9 .  9 5  

2 2 .  50 
85. 00 
49. 95 

AY5 - 1 0 1 3A UAHT 4. 95 
Floppy Disc Controllet·s 

WD 1 7 7 1  single D. 39. 95 
WD 178 1 Double 0 65. 00 
WD 1 7 9 1  D/ D  3740 * 

E P R O M S  1 - 1 5  1 6 - 6 3  64+ 
2K 4. 50 4 .  00 

9 . 5 0  9 . 00 
27. 50 
20. 00 

direct connect 
MODEM 
UNiVERSAl DATA lOJ 

O riginal Xerox acquisUion over $'100.00 
California Digital USED prlc:e only $'19. 00 
Excellent cond. Documentation included. 

Connects directly to the new modular phone 
jack. Fully powered fr:om your existing 
telephone line. No need to locate external 
AC power. Crystal control prevents fre­
quency drlft. Direct connect fealure elim­
inates toss of information due to cnrbon 

tB hy �-..nor and num�r>C pad <loublrl IO allo,.. for uur de· 
nnat.L� I)WCo�l funcuon�. True ducendin�tlower caoe char· 

I 
a�tcu Al<'nt� w\\h a flllty addreAoa�le curaor makcl the Ret:ent 
2!> oh .. >deal ,.·ord procea•ong termol\al. 

ression that is associated wilh acous-

H >�h·rc�o\u!Lon scr.,..., 11 C"J'�hlc: of d>opl•yinl: 06 upper lll\d 
lower caMr. ASCII ch�ncterB and 32 conlrol codeo. Th!a ter• 
mona! I• Awo\ch ��Jr·ct�hl<: to d>Mplay •I• t;uropean lan!.'Uil�U· 
At $850 lplul •hippongl thr R"fl"'nt 2S olfcn th beo! valuc tn 
u>dayo Ctt'r terminal market. Additional dot& upon rrquut. 

nwse us"d data terminalll were originally de11lgned for chain store inventory con-
trol and order •.•ntry aystcms. TIH! oper;ator cnter11 the inventory eol'\trol number. 
mcrchandi11c on h;md and the unit price. After all pertinent data haM been entered Into 
the recorder, the mRin warehouse Ia telephoned. the handset is placed In the acoustic 
coupler and all th•! recorded Information l11 transmitted back lo the ma11ter computer. 
With ,.. little imaginatl011 IUld one of these portable entry systems, you should be able 
to cxcha.nl:" programs an d  computer lnformati011 with associates across the country. 
All unitll were removed (r<'lm service In working condition. Original cost $2.�00. 
Each syRicm comes complete with: 

•f'lve Gould "D" NlCacls •Dil25 Cable 
•Acoustical Coupler .Shoulder stnrp • • Full Docum entation 

pi 

• 
•• 
16 

24 

•o 

wire wup 
u. 25 50 

37< 36 35 
38 37 36 
99 93 85 
169 155 J39 

low profile 
u. 25 50 

17< 16 15 
18 17 16 
19 18 17 
36 35 34 
63 60 58 

KYNAR:m 



page 
D EA L #1 

Hobby Wire Wrap Starter Package 
BW2630 WW Tool . . . . . . . .  $ 1 9.95 

BT30 #30 Bit . 3 .95 

BC1 Batteries & Charger 1 4 .95 

' Kit # 1  Wire Kit .  9 . 95 

Regular Price . . . .  $48.80 

• Kit # 1  Contains 900 pes.  of precut wire 

in asst. sizes. 

Choose from Red, Blue, White, Black, 

Green, Orange, Violet, Yellow, or assort­

ment. 

D EA L #2 
Industrial Wire Wrap Starter Package 

BW928BF WW Tool . . . . . . . .  $52.95 

BT301 #30 Bit & Sleeve. . 29.50 

BC1 Batteries & Charger 1 4 . 9 5  

' Kit # 3  Wire K i t  . . . . . . . . . . .  3 2 . 9 5  

Regular Price . . .  $ 1 30.35 

$1 1 995 
• Kit #2 Contains 4000 pes. of precut 

wire in asst. sizes. 

Choose from Red, Blue, White, Black, 

Green, Orange, Violet, Yellow or assort­

ment. 

* * BIG DEAL * * 
� IC Sockets by the T u be 

R N  H I G H  R E L I A B I L I T Y  

eliminates trouble. "Sidewipe" 

contacts make 1 00% greater 

surface contact with the wide, 

flat sides of your IC leads for 

positive electrical connection. 

• l,JII ; . - r ·� 

ORDERING INFORMATION 
• Orders under $25 include $ 2  handling 

• All prepaid orders shipped UPS Ppd. 

• Visa, MC & COD's charged shipping 

• All prices good through cover date 

• Most orders shipped next day. 

Circle 269 on i n q u i ry card. 

WIRE WRAP 
SOCKETS 
3-level Gold 

Closed Entry 

Design 

• Sockets sold at these 

prices by the tube only. 

SOLDER TAIL 
Low Profile Tin 

Closed Entry 

Design 

• Sockets sold at these 

prices by the tube only. 

Size Quantity/Tube Price ea. • Price/Tube 

08 pin 5 2  . 3 9  $20.28 

1 4  30 . 4 6  $1 3.80 

1 6  26 .50 $1 3.00 

1 8  23 . 6 8  $1 5.64 

20 2 1  .85 $1 7.85 
22 1 8  . 4 2  $1 6.56 

24 1 7  . 9 4  $1 5.95 
28 1 5  1 . 23 $1 8.45 

40 1 0  1 . 60 $1 6.00 
Above prices include gold up to $800/oz. 

1 �/p in  
(over 5 tubes) 

3/4�/pin 
(over 1 0 0 tubes) 

See tube quantities above. 

Limited to products Page Ditigal stocks. All discounts are off of list price. 

Call or write for list prices. 

1 0 %  off on al l  OK hobby products ! 
1 0 %  off on a l l  Bishop Graphics prod ucts ! 

5 %  off on al l  Vector products ! 

-BYTE june 1980 271 



EXPANDORAM 
Expandable to 64K Using 4116 RAMS 

Interfaces with most popular S- 1 00 boards 
Bank selectable; PH ANTOM provision 
Draws only 5 watts fu lly populated 
Designed to work with Z-80, 8080, and 8085 systems 
No wait states required 
1 .6K boundaries & protect via dip switches 
Kits come with sockets for full 64K 
I nvisible refresh 
MEM-16130K ( 1 6K KIT) . . . . . . . . .  . ,  . . . .  . ,  . . .  $1 99.95 
MEM-16130A ( 1 6K A&T) . . . . . . . . . . . . . . . . . . .  $249.95 
MEM-32131K (32K KIT) . . . . . ,  . . .  . ,  . . . .  . ,  . . .  $254.95 
MEM-32131A (32K A&T) . . . . . . . . . . . . . . . . . . .  $304.95 
MEM-48132K (48K KIT) . . . . . . ,  . ,  . ,  . . .  . ,  . . . .  $309.95 
MEM-48132A (48K A&T) . . . . • . . . . . . . . . . . . . .  $359.95 
MEM-64133K (64K KIT) . . . . . . . . . . . . . . . . . . . . $364.95 
,MEM-64133A (64K A&T) . . . . . . . . . . . . . . . . . . .  $414.95 

Sale Price $475. 00 
32K STATIC RAM 

Expandable 8K/32K, 2/4MHz, KIT/A&T 

Switchable 2 or 4 MHz 

THE JADE BIG Z 
Z-80A CPU with Serial 1/0 Port 

This CPU can accomodate a 2708, 27 1 6, or 2732 
EPROM in S H A DOW mode, allowing you to use a full 
64K of R A M .  The M W RITE signal is generated 
automatically if you use the board without a front panel. 
There's also an independent on-board U S A R  T to control 
the RS232 serial port at baud rates from 75 to 1 9,200. 

We've sold thousands of these high quality S- 100 
CPU boards at $ 1 59.95; but now, in a brief fit of financial 
insanity, we're offering them to you for only $ 1 35.00! 
Don't pass this one up! 
CPU-30201 K  ( KIT) . . . . . . ,  . . . . . . . . . . . . . . . .  $135.00 
CPU-30201A (A&T) . . . . . . . . . . . . . . . . . . . . . .  $1 99.00 
CPU-30200B ( B A R E  BOA R D) . . . . . . . . . . . . .  $ 35.00 

S D Systems 

EXPANDORAM II 
4 MHz RAM Board Expandable t o  256K 
S-100 bus compatible, up to 4 MHz operation 
Expandable memory from 16K to 256K 
Dip switch selectable boundaries 
Page-mode allows up to 8 boards on the same bus 
Invisible refresh; P H ANTOM output disable 
Designed to operate in Z-80 based systems 

MEM-16630K ( 1 6K KIT) . . , . ,  . . . . . . . . . . . . . . .  $279.95 
MEM-1 6630A ( 1 6K A&T) . . . . . . . . . • . . . . . . . . .  $329.95 
M EM-32631K (32K KIT) . . . . . . . . . . . . . . . . . . . .  $349.95 
MEM-32631A (32K A&T) . . . . . . . . . . . . . . . . . . .  $399.95 
MEM-48632K (48K KIT) . . . . .  . ,  . . . .  . ,  . .  . ,  . . .  $419.95 
MEM-48632A (48K A&T) . . . . . . . . . . . . . . . . . . .  $469.95 
MEM-64633K (64K KIT) . . . . . . ,  . .  . ,  . . . .  . ,  . . .  $489.95 
MEM-64633A (64K A&T) . . . . . . . . . . . . . . . . . . .  $539.95 

Circle 267 on inquiry card. 

Soli.d State Music 

PB- 1 
EPROM Programmer for 2708 or 2716 

M EM-99510K ( K IT) . . .  . ,  . . .  . ,  . . . . . . . . . . . .  $125.00 
M EM-99510A (A&T) . . . . . . . . . . . . . . . . . . . . . $175.00 

JADE DOUBLE-D 
Double Density Disk Controller 

Read/ write single or double density, 8" or 5 Y. "  drives 
On board Z-80 insl!res reliable operation 
CP 1M compatible in either single or double density 
Density is software selectable 
Up to 4 single or double sided, single or double density 
drives may be mixed on the same system 
E I A  level serial printer interface on board-up to 9600 
baud (perfect for despooling operations) 
All the hard work of disk access is done by the on board 
Z-80A and 2K memory, leaving your host CPU free 
for its normal duties 
Uses I B M  standard formats for proven reliability 
THIS BOARD R EALLY WORKS!!!!! !  
IOD-1200K (DOUBLE-D K IT) . . . . . . . . . . . . .  $295.00 
IOD-1 200A (DOUBLE-D A&T) . . . . . . . . . . . .  $395.00 
IOD-1 200D (MANUAL ONLY) . . . . . . . . . . . .  $ 1 5.00 

Televideo 

SMARTER TERMINAL 
Lower Price, More Features 

TELEVIOEO MODEL 9 1 2  
M icroprocessor controlled, 7 x 1 0  upper and lower 

case characters. underlining. reverse video, dual inten­
sity, blinking fields. protected fields, self test, block and 
conversation modes, auxiliary RS-232 port, all stan­
dard baud rates from 75 to 9600 baud, 10 key numeric 
pad, 1 1 5/ 230 VAC. 50/ 60 Hz, nationwide field service 
through General Electric Corporation. 
9 1 2B (TTY KEYBOA RD) . . . . . . . . . . . . . . . . . .  $825.00 
912C (TYPEWRITER KEYBOARD) . . . . . . . .  $875.00 

TELEVIOEO MODEL 920 
All the features of the 9 1 2  plus I I  special function 

keys, 6 editing keys, 2 transmission keys, making the 
920 a perfect mate to a word processing or business 
computer. 
920B (TTY KEYBOARD) . . . . . . . . . . . . . . . . . .  $895.00 
920C (TYPEWRITER KEYBOARD) . . . . . . . .  $995.00 

JADE 
Memory Expansion Kits 

TRS-80 APPLE EXIDY 
Everything you need to add 1 6 K  of memory to 

your computer. Your kit  comes neatly packaged with 
easy to follow instructions. In just minutes your computer 
is ready to tackle more advanced software. 

$59.95 
JADE DISKETTES 

Magnifir.•m•. Magne•.ie Mt�dia™ 
5W' single sided, single density, box of 1 0  
M M D-51 1 01 03 (SOFT SECTOR) . . . . . . . . . . . . $29.95 
M M D-5 1 1 1 003 ( 1 0  SECTOR) . . . . . . . . . . . . . . .  $29.95 
M MD-51 1 1 603 ( 1 6  SECTOR) . . . . . . . . . . . . . . .  $29.95 
5Y." double sided, double density, box of 1 0  
M M D-5220103 (SOFT SECTOR) . . . . . . . . . . . .  $39.95 
8" single sided, single density, box of 1 0  
M M D-81 1 0103 (SOFT SECTOR) . . . . . . . . . . . . $34.95 
8" single sided, double density, box of 1 0  
M MD-8120103 (SOFT SECTOR) . . . . . . . . . . . .  $55.95 
8" double sided, double density, box of 1 0  
M MD-82201 03 (SOFT SECTOR) . . . . . . . . . . . .  $57.95 

S D Systems 

VERSA FLOPPY 
Versatile Floppy Disk Controller 

I B M  3740 soft sectored format 
S-100 Z-80 or 8080 compatible 
Controls up to 4 single or double sided drives 
Compatible with all popular disk drives 
CP/ M compatible 
Listings for control software included 
IOD-1 1 50K ( K IT) . . . . . . . . . . . . . . . . . . . . . . . . .  $239.00 
IOD-1 1 50A (A&T) . . . . ,  . . . . . . . . . . . . . .  . , . , .  $289.00 

S D Systems 

Z-80 STARTER 
Complete Z-80 Microcomputer 

On-board keyboard, display, E P R O M  programmer, 
cassette interface and S-100 interface 
Wire-wrap area and room for 2 S- 100 connectors 
Two 8-bit parallel 1 / 0 ports, 4 channel CTC, 
5 programmable breakpoints 
Examine & change memory, 1 / 0 ports, or  register 
CPS-300 1 0 K  (KIT) . . . . . . . . . . . .  . ,  . . . . . . . . .  $299.95 
CPS-30010A (A&T) . .  . ,  . . ,  . . . . . . . . . . . . . . .  $369.95 

S D Systems 

SBC- 1 00/200 
2 or 4 MHz Single Board Computer 

S-100 bus compatible Z-80 CPU 
I K of on-board R A M  
4 EPROM sockets accomodate 2708, 2 7 1 6, o r  2732 
One parallel and one serial 1 / 0 port 
4-channel counter timer chip (Z-80 CTC) 
Software programmable serial baud rates 
CPC-30100K (2 M H z  KIT)' . . . . . . . . . . . . . . . .  $259.95 
CPC-30100A (2 M H z  A&T) . . . . . . . . . . . . . . .  $309.95 
CPC-30200K (4 M H z  KIT) . . . . . . . . . .  , . . . . .  $289.95 
CPC-30200A (4 MHz A&T) . . . . . . . . . . . . . . .  $339.95 

Coming Soon 

N EW JADE P/S 1/0 
Parallel Serial Interrupt Board 

Z-80 S IO, PIO, 2 CTCs, expands to 2 S I Os, 4 CTCs 
4 serial ports (async, sync, bisync, S D LC/ H DLC) 
2 parallel ports with full handshake 
S oftware baud rate generators, interval timers. counters, 
and generates 32 vectored interrupts 
Designed especially for M P /  M multi-user multi­
tasking operating systems. For use with Z-80 only 
101-1 0458 ( B A R E  BOARD) . . . . . . . . . . . . . . .  $ 59.95 
IOI-1045K (KIT) . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 99.95 
IOI-1045A (A&T) . . . . . . . . . . . . . . . . . . . . . . . . . $279.95 

Solid State Music 

1/0-4 
2 Seria.l & 2 Parallel 1/0 Ports 

101-I O I O K  ( KIT) . . . . . . . . . . . . . . . . . . . . . . . . .  $149.95 
101- I O I OA (A&T) . . . . . . . . . . . . . . . . . . . . . . . . .  $1 99.95 



S D Systems 

VERSAFLOPPY II  
Double Density Disk Controller 

Single or double density floppy disk controller 
985600 bytes on 8" double sided dis kettes 
259840 bytes on double sided 5 V. "  diskettes 
S-100 bus ( I EEE) standard compatible 
IBM 3740 format in  single density 
8" and 5V." drives controlled simultaneously 
Operates with Z-80, 8080, and 8085 CPU's 
Controls up to 4 drives 
Vectored interrupt operation optional 
100 -1 1 6PK KIT . . . . . . . . . . . . . . . . . . . . . . . .  $299.95 
100 - 1 1 60A A&T . . . . . . . . . . . . . . . . . . . . . . . .  $349.95 

TKO CHAMPS :� ·_ 

Special Package Price 

ROCKWELL AIM-65 
The Head-Start in Microcomputers 

K I M-I compatible 
On-board printer 
Full ACS I I  keyboard 
AIM-(;5 w/ I K  R A M  . .  $395.00 
AIM-(;5 w/4 K  R A M  . .  $439.95 
8K BASIC ROM . .  $ 100.00 
POWER SUPPLY . .  $59.95 
CASE for AIM-(;5 . .  $49.95 
4K Assembler/Editor . .  $85.00 

Special Packnge Price $599.00 
4K AI M-65. 8K BASIC ROM. Power Supply, and Case. 

Lobo Drives 

DUAL DISK SPECIAL 
Double Density,Single or Double Sided 
Two double density certified 8" Shugart disk drives 
mounted in an attractive metal enclosure. 
MSF- 1 2800R (SINGLE SIDED) . . . . . . . . . . . $ 995.00 
MSF-1 25202 (DO U B LE SI DED) . . . . . . . . . . .  $ 1 495.00 

We Think It's Superior 

SDOS 
A New Disk Operating System 

SDOS is a disk operating system which will run any 
program that runs under CP/ M * .  I t  is designed 
specifically for use with the SBC-IOO/ Versafloppy (I or 
I I )  board set by S . D. Systems. SDOS actually has more 
functions than CP7 M, including file attributes, disk label, 
and read /write logical blocks. I t  provides additional 
protection features and is expandable to a multi-user 
realtime system. And if all that doesn't i mpress you, 
SDOS also contains S . D.'s ASS E M B L E R / E DITOR/ 
LINKER package and CBASIC 2! 
SFX-55001002M (5'4'' W / MAN) . . . . . . . . . . .  $ 1 50.00 
SFX-55001 006F (8" W / M AN )  . . . . . . . . . . . . .  $ 1 50.00 
SFX-550010000 (MAN UAL ONLY) . . . . . . .  $ 1 5.00 
•CP/ M is a trademark of Digital Research 

16 PIN ZIP* DIP II . . . . . . . . . . . . . . . . . . . .  , . .  $ 5.50 
24 PIN ZIP* DIP II . . . . . . . . . . . . . . . . . . . . . . .  $ 7.50 
40 PIN ZIP* DIP I I  . . . . . . . . . . . . . . . . . . . . . . .  $ 10.2� 

• ZERO INSERTION PRESSURE 

RAMS 
2 1 1.02 (2 M Hz) . . .  S 1.25 
2 1 L02 (4 M H7) . . .  $ 1.50 
2 1 141. (2 M H7.) . . .  $ 5.75 
2 1 1 41. (4 M Hz) . . .  $ 5.95 
4 1 1 6  . . . . . . . . . . . . .  $ 8.95 
4 1 27 (70ns) . . . . . . .  S 39.95 
4164 (64K i I) . . . .  5 175.00 
5257 (2 M Hz) . . . . .  S 6.75 
5257 (4 M Hz) . . . . .  S 7.25 

SUPPORT DEVICES 
821 2  . . . . . . . . . . . . . .  $ 4.95 
8 2 1 4  . . . . . . . . . . . . . .  s 4.65 
8 2 1 6  . . . . . . . . . . . . . .  $ 2.95 
8224 . . . . . . • • . . . . . .  s 3.25 
8224·4 . . . . • . . . . . . .  $1 0.95 
8226 . . . . . . . . . . . . . .  $ 3.85 
8228 . . . . . . • • . . . . . .  $ 4.95 
8238 . . . . . • • • . . . . . .  s 4.95 
8243 . . . . . . . . . . . . . .  $ 8.00 
8250 . . . . . . . • • • . . . .  $14.95 
8251 . . . . . • • • • . . . . .  $ 6.50 
8253 . . . . .  ' • . • . . . . .  $13.95 
8255 . . . . . . . . • • . . . .  s 6.50 
8257 . . . . . . . . . . . . . .  $1 9.95 
8259 . . . . . . . •  , • . . . .  $ 1 7.95 
8275 . . . . . . . . . . . . . .  $49.95 
8279 . . . . . . . . . . . . . .  $1 5.95 

Z80 SUPPORT 
.1881 (PIO) . . . . . . . .  $ 9.50 
3881·4 

(PI0-4 M Hz) . . . .  Sl4.50 
3882 (CTC) . . . . . . . .  S 9.50 
3882-4 

(CTC-4M Hz) . . . .  $ 1 4.95 
3883 (SIO) . . . . . . . .  $29.50 
3884 (SIO) . . . . . . . .  $49.50 

BAUD RATE 
GENERATORS 

MCI441 1 . . . .  · . . . . .  SI O.OO 
CRYSTAL . . . . . . . .  S 4.95 

liARTS 
A Y5-1013A . .  $5.25 
A Y.l·IOI4A . . . . . . . .  $8.25 
TR 1602B . . . . . . . . . .  S5.25 
TMS60 1 1  . . . . . . . . . .  55.95 
I M 6403 . . . . . . . . . . . .  S9.00 

6800 S U PPORT 
682 1 P  . . . . . . . . . . . .  S 5.95 
6828P . . . . . . . . . . . .  $ 1 1.95 
6834P . . . .  $ 1 2.95 
68401' . . . . . . . . . . . .  $ 1 8.75 
68501' . . . . . . . . . . . .  s 4.80 
6852P . . . . . . . . . . . .  S 5. 79 
6875L . . . S 7.40 
68488P . . . . S25.00 

PROMS 
2708 (450ns) . . . . . . .  S 8.95 
2 7 1 6  (450ns) . . . . . . .  $34.95 
2 7 1 6  (5v) . . . . . . . . . .  $34.95 
2732 (5v) . . . . . . . . . .  $95.00 
2758 (5\') . . . . . . . . . .  $.14.95 

MICROPROCESSORS 
Z·80 . . . .  . .  $ 1 0.95 
Z·80A . . . . . . . . . . . .  $ 1 4.95 
6502 . . . . . . . . . . . . . .  S l l .50 
6800 . . . . . . . . . . . . . .  Sl l.95 
6802 . . . . . . . . . . . . . .  $ 1 7.95 
6809 . . . . . . . . . . . . . .  $39.95 
8035 . . . . . . . . . . . . . .  $24.00 
8035·8 . . . . . . . $24.00 
8080A . . . . . . . . . . . .  S 6.59 
8085 . . . . . . .  $1 5.95 
TMS9900.JI. . . . .  $39.95 

Special Price for 

NOVATION CAT 
Acoustic Coupler /Modem 

Let your computer 
talk to other computers! 
Bell Systems 103 compatible 
300 baud, answer or orginate 

$1 49.95 

IOM-5200A (SALE PRICED), . . . . . . . . . . . .  , $ 149.95 

Get Down to Business 

8'' DISK FOR APPLE 
Special JADE Package 

Almost 5 times more capacity than the standard Apple 
2 Drive System. Special package price includes: 
Sorrento Valley Associates interface and controller, 2 
Shugart 8" disk drives, cabinet and power supply, software 
and cables. 
List $1,995.00 . . . . . . . . . . . . . . . . . . .  , . . . . . . .  , . .  $1495.00 

Integral Data Systems 

THE PAPER TIGER 
132 Column Dot Matrix Printer 

U p  to 1 98 CPS 
1 .75 to 9 .5  inch adjustable 
tractor. 
Parallel and serial 
interface. 
98 character ASCII set. 
80 to 1 3 2  columns. 

ij" SPECIAL .V SALE 
PRICE 6 or 8 lines per inch. 

Eight software selectable 
character sizes. �/:..;·�· ''------""'-'---' 
1 1 0, 300, 600, or 1 200 baud. 
PRM-33440 , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $950.00 
PRM-33441 (GRAP H I CS & 2K BU FFER) . $ 1050.00 

Speci/Jl 
Package 
Price 

RS-232 SET 
1 Male DB-25, 
1 Female DB-25, _,. 
1 Cover 

$6.50 

Jade's New 
Mother boards 
ISO-BUS 

Silent, Simple and O n  Sale! 
6 SLOT 

B B  . . . . . . . . . . . . . . . .  $ 1 9.95 
KIT . . . . . . . . . . . . . . .  $ 39.95 
A&T . . . . . . . . . . . . . .  $ 49.95 

12 SLOT 
BB . . . . . . . . . . . . . . . . S 29.95 
KIT . . . . . . . . . . . . . . .  $ 69.95 
A&T , . . . . . . . . . . . . .  $ 89.95 

18 SLOT 
BB . . . . . . .  , . . . . . . . .  $ 49.95 
KIT . . . . . . . . . . . . . . .  $ 99.95 
A&T . . . . . . . . . . . . . .  $139.95 •••••••••• � PLACE ORDERS 

TOLL FREE • 
Inside California Continental U.S. • 800-262-1710  800-421-5500 II For customer sen·ice 

II or technical inqui ries call 

• Write for our FREE 1980 catalog • J"��::EI • COMPUTER PRODUCTS • 4901 W.R psecrans, Hawthorne. CA 90250 ._lo.i.iOiiiiii•l 

II T E R M S  OF SALE: Cash, checks. credit cards • money orders or from recognized institutions 

Purchase orders accepted. M inimum order • California residents add 6% sales tax. M 

shipping and handling charge $2.50. Prices Ill U.S. and Canadian delivery only and are1 • to change without notice. For export 

C i rc le  267 on i n q u iry card. 



Texas Instruments 
FAC E G R I P  LOW P RO F I LE 

Cic��c�� 
•Face grip design provides maximum retention 
Ioree 

•Anti-wicking feature 
•Redundant contact points 

PART PRICE 
NO. PINS 1 -9 10·49 

TIS-08LP 08 N/A .15 
TIS·14LP 1 4  N/A . 18  
TIS-16LP 1 6  N/A .20 
TIS-18LP 18 .30 .25 
TIS·20LP 20 .30 .25 
TIS·22LP 22 .35 .30 
TIS·24LP 24 .40 .35 
TIS-28LP 28 .45 .40 
TIS-40LP 40 .50 .45 
' MIN IMUM ORDER Sl .OD Per Line item 

50-99 100-499 

. 10  .08 

. 1 5  . 1 4  
. 18  . 16  
.22 . 1 8  
.23 .20 
.25 .22 
.30 .24 
.35 .28 
.42 .40 

500·999 
.07 
. 1 2  
. 1 3  
. 1 5  
. 1 7  
. 1 9  
.20 
.24 
.35 

1 .000 + 
. 06 
. 1 1  
. 1 2  
. 1 3  

. 1 45 
. 1 7  
. 18 
. 21 
.31 

PART 
NO . 

Sockets purchased in multiples ol 1 0D per type may be combined lor best price 

RNS·08WWG 
RNS-14WWG 
RNS-16WWG 
RNS-18WWG 
RNS·20WWG 
RNS-22WWG 
RNS·24WWG 
RNS-28WWG 
RNS-40WWG 

DIP PLUGS 
PART 
NO. 
KNX-08DP 
KNX-14DP 
KNX-16DP 
KNX-24DP 
KNX-40DP 

PINS 
8 
1 4  
1 6  
24 
40 

PRICE 

1 ·9 1 0·24 
.50 .45 
.65 .60 
.70 .65 

1 . 1 5  1 .05 
1 .90 1 .70 

25·99 
.43 
.58 
.62 
.90 

1 .60 

1 00-249 
.40 
.55 
.58 
.95 

WI N C H ESTER ELECT R O N I C S  FLEX-CO M 
D-S u b m iniatu re C o n nector Ed gecard Con nector � 

NO. OF 
PART NO. PINS 1 -9 10-24 
IDC·DE9P 4.00 3 .60 
IDC·DE9S 4.20 3.80 
IDC·DE9C 1 . 1 0  1 .00 

IDC·DA15P 15 4.20 3 . 75 3 .40 
IDC-DA15S 15  4 .85  4 .35 3 .90 
IDC-DA15C 15 1 .25 1 . 1 0  .95 

IDC-D8'25P 25 6 .0D 5.20 4 .70 
IDC-D8'25S 25 6 .35 5. 6D S.OD 
IDC-DB'25C 25 1 .5D 1 .35 1 . 2D 

IDC·DC37P 37 8.00 7 .2D 6.4D 
IDC-DC37S 37 1 0.25 9 .2D 8.2D 
IDC-DC37C 37 2.00 1 .80 1 . 6D 

NO. OF 
PRICE 

PINS 1·9 10-24 25-99 
1 0/20 4 . 15  3 .75  3 .30  
13/26 4. 75 4.30 3.80 
17/34 5.70 5 . 10  4 .50 
20/40 6.50 5.80 5.25 
25/50 7.00 6.30 5.40 

PRICE PER SPOOL 
PART NO. 1 0 Ft. 1 0D Ft. 
IDC-09CC N/A 26 .20 
IDC-14CC 4.60 36.65 
IDC-16CC 5. 20 42.DO 
IDC·25CC N/A 68.15  
IDC-26CC 8.50 68.1 5  
IDC-34CC 1 1 ".00 89 .10  
IDC-40CC N/A 1 04.85 
IDC·50CC 1 6 . 00 1 3 1 .05 

GRAY LAMINATED CABLE FOR INSULATION DISPLACEMENT 
28 Gauge 7 Strand 

PART NO. 
NO. OF 

CONDUCTOR 
PRICE PER SPOOL 

1 0 Ft. 100 Ft. 
IOC-09GY 9 N/A 18.05 
IOC-14GY 14 N/A 26. 20 
IOC-16GY 16 4.00 30. 20 Dip Plugs 

--
=

-------�NQ�_�o=F-------------- IOC-20GY 20 N/A 38.50 

1-9 10-24 25-99 :��:m� �� ��� ��.�� PART NO. 
IDC-14DP 
IDC-16DP 
IOC-24DP 

PINS 
1 4  
1 6  
2 4  

1 .40 1 . 25 1 . 1 0  IOC-34GY 3 4  8 . 10  65.25 
1 .60 1 . 45 1 .30 IDC-40GY 40 N/A 76.85 
2 .  20 2 .  00 1. 80 ...--.:.::-=--:.::..::..: ______ ___:5:0�----------'1-"1 . .:::00:.._ __ _:_:93::_. 1:.:0 

GOLD 3 LEVEL 
WIRE WRAP SOCKETS 

LEA D I N G  M A N U FACTURES 

3 LEVEL WIRE WRAP SOCKETS 

• Deep C ha mfered C losed 
Entry Contacts 

• R N  Side Wipe Contact Design 
•Terminal Barbs Allow 

Self-lock i nto PC Board 

• Rugged S ocket Body Design 

PINS 1-9 10·24 25·99 1 00-249 250-999 
8 .50 .42 .40 .37 .33 
1 4  .60 .49 .47 .45 .42 
16 .65 . 52 .50 .47 .44 
18  .85 .75 .70 .65 .60 
2C 1 .00 .90 .80 .75 .70 
22 1 .25 1 . 1 5  1 . 1 0 1 .05 1 .00 
24 1 .25 1 . 1 5  1 . 1 0 1 .05 1 .00 
28 1 .60 1 .50 1 .40 1 .30 1 .20 
40 1 .85 1 .  1 .  1 .45 1 

I DC System 
Socket Con nector 

Right Angle Soldertail GOLO Header 
PART NO. 1-7 1D·24 25·99 
IDC-RAH 20STG 1 .60 1 .45 1 .30 
IDC-RAH 26STG 2 . 00 1 . 80 1 . 60 
IDC-RAH 34STG 2.6D 2.35 2 . 1 0  
IOC-RAH 40STG 3.DO 2.70 2 .40 
IOC-RAH 50STG 3 . 60 3 .25 2.90 

Right Angle Wire Wrap Gold Header 
PART NO. 1·9 1 0·24 25·99 
IOC-RAH 20WWG 3.60 3 . 25 2. 90 

. 

IOC-RAH 26WWG 4.30 3 .90 3.50 
IOC-RAH 34WWG 5.00 4 .  75 4.50 
IDC-RAH 40WWG 6.00 5.40 4.80 
IDC-RAH SOWWG 6.80 6 . 20 5 .50 

INSTALLATION/ASSEM B LY TOOLS 
are available call lor prices & information. 

l:r= PfM��'!s!o?tfv� fe�ufv�Z.�?���S f;. FOR MORE I N FORMATION SEE 
OUR 52 PAGE AD In JANUARY 
BYTE O R  S E N D  $1.00 F OR 
CATALOG 
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Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax, 
Minimum order $1 0.00 Prepaid U.S. orders less than $75.00 Include 5% shipping and handling. 
M I NIMUM $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 J U N E  1 980 
'SOCKET and CONN ECTOR prices based on GOLD, not exceeding $500 per oz. 

'Sale Prit'es are for credit card orders will be 
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CREDIT CAR D ORDERS WILL B E  
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CENTRO N I CS 
730 Dot Matrix Printer 

STANDARD FEATURES: • 5 0  Characters/second • Characters/line • tO  characters/inch • J-way paper handling system • 7 • 7 dot matrnr. • 96 character ASCII • mrcroprocessor etectronrcs • uruduectron pnnt at 50 rps • hrgh speed return approxrmatcty tO rps • 21 lpm wnh BO columns pnnted • 58 lpm wrth 20 columns pr.nted • 80 character buller • 6 tpr "ertrcat • Centronics Colors and togo 
FORMS HANDLING: Roll Paper. 8 S rn. • 5.0 dra. wrlh I rn. core maxrmum drmensron. 3.5 

PHYSICAL DIMENSIONS: Weight: tess than tO lbs IS kg Width: 14.5 inchesJJ7 em 
-Depth: 1 1.0 rnches128cm -Height· 4.89 mchesl13cm ·Drmensrons exctusrve of roll paper 
holder 
SHIPPING WEIGHT: 14 tbs. 

CEN-730·1 . . .  LIST PRICE: $795.00 

4 M HZ EXPA N DO RAM I I  KIT 
The 5·1 00 Memory Board for the 80's 

SO SYSTEMS' ExpandoRAM I I  is a state-of·the·art • S-100 Bus Compatible 
dynamic RAM board with capacities from 16K bytes • Up to 4Mhz Operation 
(41 1 6) to 256K bytes (4164). 11 operates on the industry • Expandable Memory from 16K to 256K 
S·100 Bus. The ExpandoRAM ll's design allows eight • D I P  Switch Selectable Boundaries 
boards to operate from the same S-100 Bus. Page • Uses 16K (41 1 5) or 64K (4164) Memory Devices 
mode operation provides the system with the capabil· • Page Mode Operation Allows up to 8 Memory 
ity ol servicing multiple users without RAM in· Boards on Bus 
terference. Invisible refresh and synchronization with • Operates with Z80 CPU's 
wait states provide greater reliability, and processi n g  • Phantom Output Disable 
speeds up to 4 Mhz. • Invisible Refresh (Synchronized with 

The ExpandoRAM II  is compatible with some S-100 
CPU's based on the Z80 microprocessor. When other 
SO SYSTEMS 200 series boards are combined with the 
ExpandoRAM I I ,  they create a microcomputer with ex· 
ceptional capabilities and features. 

Wait States) SDS · EXPAN DOPRAM I I  KIT (41 1 6) 

LOBO 8" D ISK DRIVE CABINET 
.-·----

New from Lobo. a dual Cabinet with power supply. 
and onternal data cable hook-up. 

• Cabinet accepts 2 80 1 R. BOOR. F D 1 20. or FD200 

style disk drives. 
• Power Supply for 2 drives. 
• Assem bled. tested and g uaranteed by Lobo Drives. 
• Shipping Weight  30 lbs. 

LBO - D UAL 8 PCS . . . $329.00 

BUY CAB INET AND DRIVES AND $AVE 
WITH 1 DRIVE 

LB0·801R·1 PSC . . . . .  '775� 
WITH 2 DRIVES 

LB0·801R·2PSC . . . .  '1 250"' 

DISC DRIVE O N LY 
SHU-801 R ....... $499.00 
EXTERNAL DATA CABLES 

CARDEDGE TO CARDEDGE CARD E D G E  T O  S O C K E T  
PRI·50CE·CE . . . . . . . .  '19.95 PRI·50CE·SKT . . . . . . .  '19.95 

N EW M S-230 DUAL T RACE 
--� M I N I SCO P E  30 M Hz 
.,.� .-��.· .... 1 BAN OWl DTH 

1 N L  S·230 30 M H Z  Scope . . .  $598.1 5 
2 N LS 41·141 1 0  to 1 Combo Probe$54.00 
1 N LS 41-180 Deluxe Leather Case$45.00 
LIST PRICE . . . . . . . . . . . . . . . . . .  $697.1 5  
M S  230 COMBO PRICE . . . . . . . .  $547.1 5  

SAVE $1 50.00 

1 6K . 
32K . 

R S 232 and  " D "  S U B - M I N IATU R E  

C O N N ECTORS 

(Ot:;zrt� � 

CND·DB25P 
C N D·DB25S 
CND·DB51212·1 
DB-P258C 
DB1226·1A 
CNO·OC37P 
CNO-OC37S 

CNO-OC37C 
CN0-0050P 

CN0·0050S 

CN0·0050C 
I . 

CN0-57 ·30360 

25 Pin Mnle 
25 Pin Female 
1 pc Grey Hood 
2 pc Grey Hood 
2 pc Black Hood 

37 Pin Male 
37 Pin Female 
37 Pin Cover 
50 Pin Male 

50 Pin female 

50 Pin Cover 
Hardware 

RS131. OB15P. EIA 
class I cable 
8 con. 8 n. long 
Centronics 700 
Series printer 
connector 

9.00 7.50 6.00 

O R DER TOLL FREE 
1 -800-423-5633. 

T H E  FAMOUS 

G O D BOUT 
ECO NORAM I I  

8 K  450ns RAM 
U N KIT CLOSE OUT 

$1 09.00ea. 2/$200.00 

Sale Price 

$280.00 
$340.00 

48K . 
64K . 

$399.00 
$459.00 

OVATION CAT 
ACOUSTIC COUPLER/MODEM 

List · $1 99.0L . . . . . . . . . .  Sale $1 56.00 --M E M O RY M E M O RY 
2102LIPC 
Low Power 450ns i n  lots of 20 . . . . .  $1 . 1 0  
21 02AL·2 
Low Power 250ns in lots of 20 . . . . .  $1 .25 
21 1 4·3L 
1 Kx4 300ns Low Power . . . . . . . .  8/$50.00 
5257·3L 
4Kx1 300ns Low Power . . . . . . . .  8/$55.00 
2708 
8K 450ns EPROM . . . .  8/$60.00·$8.50 ea. 
271 6 
1 6 K  5 Volt only EPROM . . . . . .  $24.00 ea.  

MICI OI)OIIS Sthi�)<li1 801R 1UM 3740 

1 0/$200.00 

$29.95 $37.00 $37.00 
S H I P P I N G  WEIGHT I LB 

BE SURE TO ORDER YOUR KASSETTE/10 
LIBRARY CASE BELOW 

KAS ETTE /1 0 � LI B RARY 
PuiNo 

��!�K 8' DISKETTE 
BlUE HOLDER $4.50 
BIEGE or 31$10.00 
GREY S' ," OISKETTE 

MMM·KM·I O· :t��K HOLDER $4.25 
BEIGE or 3/$10.00 

fliii!!l!ilill PRIORITY ONE ELECTRONICS •. . . . � 1 6723K Roscoe Blvd. Sepulveda, CA 91 343 
FOR MORE I N FORMATION SEE 
OUR 52 PAGE AD In JANUARY 
BYTE OR S E N D  ·s1 .00 FOR 
CATALOG 

Circle 268 on inqu iry card. 

Terms: Visa, MC, BAC, Check, Money Order. U.S. Funds Only. CA residents add 6% sales �ax, 
Minimum order $1 0.00 Prepaid U.S. orders less than $75.00 onclude 5% shoppong . and ha�dhng. 
M I N I M U M  $2.50. Excess refunded. Just in case ... please include your phone no. Pnces subJect to 
change without notice. We will do our best to maintain prices thru JUNE 1 980 . 
"SOCKET and CONN ECTOR prices based on GOLD, not exceeding $500 per oz. 

• Sale Prices are tor prepaid 
orders only • Quantities are 
limited, subJect to prior sale • 
CREDIT CAR D ORDERS WILL BE 
C H A R G E D  A P P R O P R I A T E  
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FACTO RY REBATE SALE 

When y o u  p u rc h ase any S. D. SYSTEMS Com p uter Board , e i ther  k i t  o r  A &  T from 
P R I O R ITY 1 E L ECTRO N I CS you wi l l  receive a CO U PO N  FOR A $25.00 CAS H 
R E BATE D i rect from t h e  M an ufact u rer  S D  SYSTEMS. Co m b i n e  t h e  Rebat e  w i t h  
o u r  al ready low p r i ces, and y o u  c a n  hard l y  affo rd to pass u p  t h i s  s p e c i a l  offer. 

S O  EXPAN D O RAM The Ultimate S- 100 Memory The EXPANDORAM is available in versions from 1 6K 
up to 64K, so for a minim ufD investment you can have 
a memory system that wi l l  grow with your needs. Thi,; 
is a dynamic memory with the invisable on-board 
refresh, and IT WORKS! 

• I nterfaces with Altair, I M SAI ,  
SBC-1 00, and others. 

SOL-8, Cromenco, 

EX PAN DO 64 KIT (41 1 6) :. �����
��ectable 

Power 8VDC, :!: 16VDC, 5 Watts 
Lowest Cost Per Bit List Sale Uses Popular 4 1 1 6  RAMS 

Price Price PC Board is doubled solder 
si l k-screen parts layout. 

masked and has 

1 6K · · · · · · · · · · · · · · · 385.00 1 89.00 Extensive documentation clearly written 32K . . . . . . . . . . . . . . .  550.00 244.00 Complete Kit includes al l  Sockets for 64K 
48K . , , . . . . . . . . . . . .  71 5.00 298.00 Memory access time: 375ns, Cycle t i me: 500ns. 

No wait states required. 64K . . . . . . . . . . . . . . .  880.00 349.00 16K boundries and Protection via D i p  Switches 

VERSAFLO PPY I I  
DOUBLE DENSITY, DOUBLE SIDED, OISC.CONTROLLER 

GENERAl DESCRIPTION 

D I SC CO NTROLLER 
SD"VERSAFLOPPY" KIT 

Veru!loppy 11 os a He•iOie d<S� d"•e 
conl!oller tiUol oncorporales a wode 
rangeol capaOohloes ontoone t>oiiod ll 
OPelalu woU'I dOullle densoJy sot1 sec· 
tored lo<mal whoch pro�ooes 98!>,600 
!lyln ol slorage on a douDie sodeD B 
oncll d•s�eue ·and 1:1'9,920 Oylu per 
sooe on il h•e •nch m•nH:Iosllet1e The 
Ve<salloppy 11 dlff:(;\ly conl<ols many 
papul•• d•sk dll•es These "'elude 

The Versatile Floppy Disk Controller 

!��·t;?J;t.:�.�1E��· 2;��� 
S•emans. BSI· I05 

• S· IOO BusiEEE Siandat<l 
Como�lotlle 

• IBM 37•0 Compaloble Soli 
Seclo<ed l'o<m�l lo• Songle 
Densoly 0flves • • Operates ,.,,r. DOt�">S1andard i8""J 
ano Mono j5 ") 011vU 
Som1111aneous1y 

• Ptovodes Conltol lot Oouole 
SodedOpetiloon 

• Ope<ileswoth ZBO. &oeO. in0 8085 
CenUal Ptocessong Uno1 

• Conuols u p t o tou• dmcs 
• Vectoted lnteuuo! Ooe•aloOn 

OPhOI">il 
• �;,

t
,
•
i
o�1=�� ��·&;:..osl•c Soli,., ate 

• SOOS Oosk Opetatong Sys1em 
Compa!•Die 

S DS·VE RSA F L O P P Y  I I  K I T  . . . . . .  $335.00 
S D S-V E R S A F L O P P Y  I I  KIT. .  . . .  $425.00 

���--������ 

"'" 

eo"'�"'"' • ft• �" " v . ... ,.,oo. ' '""' s o  ��!�'�:?��t.���:::i:!-�.�:���;.��; ��t1•0o•%���:.�;·����:..,����ft ���· ;• "" C'MI,.SO Y.,ull-! IIOC.OQ 

DISC CONTROLLER 
SO "VERSAFLOPPY" KIT 
The Versatile Floppy Disk 

$235.00 

PROM- 1 00 
Programming Board 

for PROM Development 

N EW 
SO SYSTEMS' PROM-100 is a versati le PROM pro· 
gramming board offering complete EPROM program· 

VDB-8024 VI DEO DISPLAy BOARD ming capability. The board operates on the industry 
standard S-100 Bus. Support software verifies the With on-board Z80 Microprocessor erasure of EPROM and verifies the loaded program. 

• S-100 bus Compat ible SO SYSTEMS' PROM-100 offers a support-software 
• Full 80 Characters by 24 Lines Display l isting with its operations manual. 
• Characters Displayed by High Resolution 7 x 10 • S-100 Bus Compat ible 

Matrix • Programs the Following EPROM s: 2708, Intel 
• Composite or TIL Video Output 2758, 2716, 2732 and Texas Instruments 2516 
• Keyboard Power and Interface • Dip Switch Selection of EPROM type 
• Forward and Reverse Scrol l ing Capability • 25 VDC Programming Pulse Generated On Board 
• Blinking, Underlining, Field Reverse, • Maximum Programming time: 1 6,384 Bits in 

Field Protect and Combinations 100 Seconds 
• Full Cursor Control • Power Requirement: + 8VDC at 300 rna.; • 96 Upper and Lower Case Characters + 1 6  VDC atr 100 rna.; - 1 6 VDC at 60 rna. 
• 32 Special Character Set • TIL compatible • 128 Additional User Programmable Characters • Software Provides for Reading of Object File 

(Optional) from SDOS, CP/M or PROM and Programming 
• On-Board Z80 Microprocessor into EPROM 
• 2K Bytes Independent On-Board RAM Memory p • Program Verification • Verification of Erasure/) ,1 
• Glitch-Free Display rfce • Zero Insertion Force Socket r'Ce SDS·VDB-8024 KIT . . . . . . . . . . . .  $335.00 l SDS·PROM-100 KIT . . . . . . . . . . .  $ 1 75.00 
SDS·VDB-8024 A&T . . . . . . . . . . .  $469.00 ...&. SDS·PROM-100 A&T . . . . . . . . . . .  $225.00 

• Designed to work with Z-80, 8080, 8050 CPU's 

With • S-100 Bus Compatible 
• Z80 Central Processing U n it 
• 1 024 Bytes of Random Access Memory 
• 8K Bytes of PROM using 2716 
• Parallel Input  and Output  Ports . 
• Four Channel Counter/Timer (Z80-CTC) ..0 � 
• Software Programmable Baud Rate Generator � '$ 
• No Front Panel Required for Operation C'19 SDS·SBC-1 00 2M H Z  KIT . . . . . . . .  $280.00 
SDS·SBC-1 00 2MHZ A&T . . . . . . .  $350.00 
SDS·SBC-200 4MHZ KIT . . . . . . . .  $299.00 

DS·SBC·200 4MHZ A&T . . . . . . .  $369.00� 

Z80 STARTER 
A Complete Microcomputer On A Board 
• Z80 CPU with 1 58 Instructions 
• On-Board Keyboard and Display 
• On-Board PROM Programmer for Single 

Voltage PROMS (2716,  2758, Tl2516) 
• Kansas City Standard Cassette Interface 
• Simple Key Controlled Audio Cassette Load 

and Dump 
• Expansion Provision for Mounting Two 

S-100 Connectors (Sockets Not Included) 
• Wire Wrap Area for Custom Circuitry • Single Step through RAM or PROM 
• Memory Examine and Change 
• Port Examine and Change 
• Z80 CPU Reqister and Change 
• 2K Byte ZBUG Monitor in ROM 
• 1 K Bytes of RAM (Expandable to 2K Bytes) 
• A 4 Channel Hardware Counter/Timer (Z80-CTC) 
• Two Bi-Directional 8-Bit 1/0 Ports (Z80-P 1 0) 
• Up to 5 Programmable Breakpoints • Switch Selectable PROM or Monitor Restart S. 
• Vectored Interrupts provided by Z80-CTC and p .,'11e r,ce SDS·Z80 STARTER KIT . . . . . . . . .  $299.00 
SDS·Z80 STARTER A& T . . . . . . . .  $439.00 

1 VIS4 · 
Pn����!s�o�tfv� fe�ufv�r.�?��E5 • FOR MORE I N FORMATION SEE 

OUR 52 PAGE AD in JANUARY 
BYTE OR S E N D  $1 .00 FOR 
CATALOG 
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DAL - COMP 

Interactive CRT terminal with high resolution 1 2" 
diagnol 24x 80 display and a 7 x 1 0  character 
matrix. All 128 ASCII characters. highlighted 
numeric pad. RS-232C interface with eleven 
switchable baud rates (1 tO to 9600). Inverse 
video and transparent modes. switchable panty, 
full or half duplex and stop bits, absolute and 
relative cursor control from host computer. 
1 15V, 60 Hz. 

$799.00 

CMOS 
LIMITED QUANTITIES - NOT BUFFERED 

4000 . 15  401 8 .86 
4001 . 19  401 9 .43 
4002 .20 4023 .22 
4006 . 90 4024 .72 
4007 .25 4025 .20 
401 0 .40 4027 .45 
401 1 .23 4028 .80 
401 2 .20 4030 .43 
401 3 .37 4035 .95 
401 4  1 .00 4049 .40 
401 5  .97 4050 .43 
401 6 .43 4528 .75 
401 7 1 .00 74C1 51 1 .55 

DYNAMIC RAMS 
41 16 - 250 NS OR BETTER 

8 FOR $55.00 
STATIC RAMS 

21 1 4 - 450 NS 4.50 
21 1 4L - 450 NS 5.25 
21 1 4 L - 300 NS 5.50 

8080/8085 SUPPORT 
B21 2 $3.75 B251 6.95 
B214 4.50 B253 19.50 
B21 6 2.50 B253-5 6.25 
B224 3.50 B255 20.25 
B22B 5.95 B257 17.95 
B23B 6.25 B279-5 18.50 
B243 7.95 B295 1 6.50 

3BB1 PIO 2 MHZ 8.75 

DIP SWITCHES 
3 Pos. $1 .00 1 6 Pos. $1 .10 
4 Pos. 1 .00 7 Pas. 1 .15 
5 Pos. 1 .00 B Pas. 1 .20 

ZIP DIP II SOCKETS 
1 6  Pin $5.50 
24 Pin 7.50 
40 Pin 1 0.25 

RS-232 CONNECTORS 
DB25 P - Male Plug $2.95 
DB25S - Female Socket 3.60 
DB25C - Cover 1 .50 

PROMS 
1 702 $4.95 
270B 6.25 
271 6 - 5  Volt 21 .95 
271 6 - Tl +5 - 5  + 1 2V 17.00 
2732 85.00 

USRT 
s 2350 $7.95 

UARTS 
TR 1 602 B $3.95 
TR 1 B63/AY5 1 0 1 5  5.95 

DISC CONTROLLER 
1 771 $26.95 
1 791 37.95 

MICROPROCESSORS 
ZBOA $13.95 B035 4.95 
6502 1 1 .95 BOBOA 4.95 
BOOB 15.95 B085A 21 .95 
BOOB-1 15.95 BOB6 89.95 

CHARACTER GENERATOR 
251 3  (2140) Upper 9.95 
251 3 (3021 ) Lower 9.95 

LO-PRO SOCKETS 
1 4 PIN . 15  1 6 PIN . 17  
1 B  PIN .19 20 PIN .26 
24 PIN .33 28 PIN .37 
40 PIN .45 

(ALL SOCKETS ARE TIN) 

MOTHER BOARDS 
6 Slot Bare Board $22.45 
6 Slot Kit 47.45 

1 2  Slot Bare Board 37.45 
1 2  Slot Kit 87.45 
1B Slot Bare Board 57.45 
18 Slot Kit 1 27.45 

THE STAR MODEM 
FROM LIVERMORE 

0 to 300 baud data rate. Compatible with Bell 103 
and 1 1 3. CCITI. Answer/Originate. Full/Half Du­
plex. Special self test features. 

$169.00 

EPROM ERASER 

Compact, durable quality UV Lamp for erasing 
EPROM's. Features a special safety lock to pre­
vent accidental exposure. Erases up to four de­
vices (2708, 2716, 2732, 1 702A, 5203Q, 
5304Q, etc.) simultaneously. 

UV S-1 1 E  $68.95 

EDGE CONNECTOR 

. 1 25 1MSAI 
WIRE WRAP GOLD 

LIMITED QUANTITIES 
$3.25 

SO SYSTEMS SO SYSTEMS SO SYSTEMS SO SYSTEMS 
EXPANDORAM I & II VERSAFLOPPY I & I I  SBC-100 & SBC-200 VDB-8024 VIDEOBOARD 

PRICES TOO LOW TO PUBLISH - CALL TOLL FREE FOR BARGAIN QUOTES 
104 2 PARALLEL & 2 SERIAL 

1/0 BOARD 
SSM - 104 - KIT - $124.95 
SSM - 104 - A&T - $1 97.95 

AIO APPLE SERIAUPARALLEL 
INTERFACE 

KIT . . . . . . . . . . . . . . . . . $115.00 
ASSEMBLED & TESTED . $155.00 

VB3 80 CHARACTER VIDEO 
BOARD 

SSM - VB3 - KIT- $297.95 
SSM - VB3 - A&T - $387.95 

VB2 1/0 MAPPED VIDEO 
INTERFACE 

KIT . . . . . . . . . . . . . . . . . $150.00 
ASSEMBLED & TESTED $195.00 

PB1 2708/2716 PROGRAMMER 
& 4K/8K EPROM BOARD 

SSM - PB1 - KIT- $124.95 
SSM - PB1 - A&T - $174.95 

102 PARRALLEL 1/0 INTERFACE 
KIT . . . . . . . . . . . . . . . . . .  $59.00 
ASSEMBLED & TESTED . .  $89.00 

CB2 Z-80 CPU BOARD 
SSM - CB2 - KIT- $184.95 
SSM - CB2 - A&T - $249.95 

XB1 EXTENDER BOARD 
KIT (W/CONNECTOR) . . . .  $19.95 
ASSEMBLED & TESTED . .  $29.95 

CALL TOLL FREE 800-527-5310 • TEXAS RESIDENTS 
CALL COLLECT (214) 350-6898 

Circle 266 on inquiry card. 

TERMS OF SALE: Cash, checks, money orders, VISA, Master Charge. Minimum Order $10.00. Texas residents add 5% sales tax. Minimum shipping and handling 
charge $3.00. COD orders add $2.00 COD fee. U.S. funds only. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. SOME ITEMS SUBJECT TO PRIOR SALE. WE 
RESERVE THE RIGHTS TO LIMIT QUANTITIES. GUARANTEED SATISFACTION FOR 90 DAYS DR YOUR MONEY BACK. 

DAL-COMP M/0 DIV.  2560 ELECTRONIC  LANE, SUITE 1 0B ,  DALLAS , TEXAS 75220 • (21 4) 350-6895 
BYTE june 1980 277 



- 7400 TTL 
SN7470N .29 
SN74nN .29 

SN7«10N .20 SN7473N .35 SN74160N .89 
SN7401N .20 SN7474N .35 SN74UilN .89 
SN7402N .20 SN747SN .49 SN74162N 1.95 
SN7403N .20 SN7476N .JS SN7416JN .89 
SN7404N .25 SN7479N 5.00 5N74164N .89 
SN7405N .20 SN7480N .50 SN74165N .89 
SN7406N .29 SN7482N .99 SN74166N 1.25 
SN7407N .29 SN74aJN .69 SN74167N 1.95 
SN7408N .20 SN748SN .89 SN74170N 1.59 
SN7409N .20 SN7486N .35 SN74lnN 6.00 
SN7410N .18 SN7489N 1.75 SN7417JN 1.25 
SN7411N .25 SN7490N .45 SN74174N 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 
SN74Z2N .39 SN741DON 1.25 SN74184N 1.95 
SN7423N .25 SN74107N .35 SN74185N 1.95 
SN7425N .29 SN74109N .59 SN741B6N 9.95 
SN7426N .29 SN74116N 1.95 SN74188N 3.95 
SN7427N .25 SN74121N .35 SN74190N 1.25 
SN7429N .39 SN74122N .39 SN74191N 1.25 
SN7430N .20 SN74123N .59 SN74192N .79 
SN7432N .25 SN74125N .49 SN74193N .79 
SN7437N .25 SN74126N .49 SN74194N .89 
SN7438N .40 SN74132N .75 SN7419SN .69 
SN7439N .25 SN74136N .75 SN74196N .89 
SN7440N .20 SN74141N .79 SN74197N .89 
SN7441N .89 SN74l42N 2.95 SN74198N 1.49 
SN7442N .59 SN74143N 2.95 SN74199N 1.49 
SN7443N .15 SN74144N 2.95 SN745200 4.95 
SN7444N .75 SN74145N .79 SN742SIN .99 

Cromemeo 
i n c o r p o r a t e d 

TELEPHONE/KEYBOARD CHIPS 
Push Button Telephone 0\aller 
Repertory 0\aller 

Z80-4MHz Single Card Computer 

AV-5-9100 
AY-5-9200 
AV-5-9500 
AV-5-2376 
HD0165 
74C922 
74C923 

CMOS Clock Generator 
Keyboard Encoder !88 keys\ 
Keyboard Encoder 16 keys 
Keyboard Encoder 16 keys 
Keyboard Encoder 20 keys 

ICM CHIPS 
CMOS Precision nmer 
CMOS LEO Stopwatchmmer 
Oscillator Controller 

$14.95 
14.95 
4.95 

14.95 
7.95 
7.95 
6.25 

'•oa- t i'-IH<l·IO 
·�·· .... "'" loot: 1S8 '""''''"'""' i-M! . .... 78 
onuruct.,nt o!tho 9090. 

c,..,.-·, Siroilo Ct� C.'"P'n" ll ' ce_,ltlo c.,.po!or .... iclo �oiet• lilo 
,,_ tl !llo Z·IO uol !llo llooiUIIt tl tb S·IIIG ho te "" ol .. iAIII'I .. ,.. 
........... _.t. 

T llo unl otto n 4 MHI IJitfl11u, IK •ytoo oln .. NAilJ1IPAOM,t ool l lt  
�yto o l  •otic AAM lllllllllty. Ut. ••ool-ola• ctrol ol111 p1111tn 1 1  AS.Zll 
l•• :IG•A c•r•.c loop! llflol lll'l.,hu wit� ,,..,. .. ,..It �_, roto1 to 
Jt,IGO, wwtor .. lo:!tmopll, 24 �lu ot .iltiriCiieool porallti i/O,tool 5 p••· 
t•t•IMIIIo tlooon. OIIIy o p•- •,ly oooi PAOM IIII_t .,treqoio .. lor 
opoutlu. nollllllt Coroi CoiRpUIM fiiiM ... fHoool to•..t (Modol iCC·Wl 
lot IASO. Tho .... Mor oooiCe�lloi USfCtll fto�oblo iatM AOM'I(Moolol 
MCI·211llorSID. 

SCC-W (Anembled) " "  $450.00 

ICM7045 
ICM7205 
ICM7207 
ICM7208 
ICM7209 

MCM6571 
MCM6574 
MCM6575 

Seven Oecade Counter 
CJo'ck Generator 

NMOS REAO ONLY MEMORIES 
128 X 9 X 7 ASCII Shifted with Greek 
128 X 9 X 7 Math Svmboi & Pictures 
128 X 9 X 7 Alpha Control Char. Gen 

24.95 
19.95 
7.50 
19.95 
6.95 

13.50 
13.50 
13.50 

t������J::�.:;::.,��:,".'�':";,,.,, �=.:%��J:;::';:,:O:.,"'�"'"-·• .. ,., TL074CN auad l���������E�pUA�p 2.49 �!:2����.����::., e��:���F:o;:.::�� _,, 6Ul6 �!��� i��J:���Rf����:ator ,tti :,';;"�i'.' u: h<otle><otld ''""' """'"" 

llotol ly ... : ·���· 211& "'10'-1 0< ..,...v ...... 

= �';'' '" '•••• •<><otl<l !o""'-"" 

IIAirol ly.,.: IGI�. S101� �=r=:���=·..,, ,.,... . .  _ .......... , �::� ::=: ���� Hi-Speed Divfde 10!11 Prescaler 11.95 
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• OS0026CH 5�hz 2-phase MOS clock driver 3.75 ____,., DISCRETE LEOS t TIL308 .27• red num. display w/inteo. logic chip 10.95 � MM5320 TV C.mer.1 Sync. Genm1or 14.95 
XClllR .190" red 5/S1 MM5330 4Y.t Digit OPM Loolc Block (Special) 3.95. XC556R .200" red 5/S1 

XCS56G .200" green 4/SI 
XC556V .200" yellow 4/Sl 
XC556C .200" clear 4/Sl 
XC22R .200" red S/$1 
XC22G .200" green 4/$1 
XC22V .200'' yellow 4/S1 
MVIOB .170" red 4/SI 

MV50 .085" rec:1 6/SI 
XC209R .125" rec:l 5/S1 
XC209G .125" green 4/SI 
XC209V .125" yellow 4/S1 
XCS26R .185" red 5!$1 
XC526G .185" green 4/Sl 
XC526Y .185" yellow 4/Sl 
XC526C .185" clear 4/S1 

xclllG .190'' green 4/Sl l0110/11t 3¥1: Digit AID Converter Set 25.00/set 
XCUIY :190" yellow 4/Sl MC144l3P 3'h Digit AID Converter 13 95 
xcu1c .190'" clear 4/S1 LITRONIX ISO·LIT 1 .---;;;SN""'764=77.---'-·=, 

INFRA· REO LEO 
IH"x V.."xl/16" flat 5/Sl 

Photo Transistor Opto·lsoiator SOUND GENERATOR 
(Same as MCT 2 or 4N25) Generates Complex Sounds 

49C each 
Low $J.9�t���hmabie 

��;:� :� ��;:::;� L� ��;:�� 2:� DISPLAY LEOS 
����� :�; 

SN74150N 1.2S ���:=� �:� TYPE POlARITY HT PAle£ TYPE POlARITY KT PRICf � G!:� CHI� ��O ��i�TAL 1 
SN7450N .20 ���::�� :�; SN74365N ,69 MAN 1 Common Anode-red .270 2.95 MAN 6730 Common Anode·� :t 1 .560 .99 i�cr:des S��

a
�ispl�y� 6 game7��d ��f� �nC���c.7 .95 set 

SN7451N .20 SN741S3N .59 SN74366N ,6g MAN 2 5 X 7 Dol Ma1rix·red .300 4.95 MAN 6740 Common Calhode-red·O.O. .560 .99 
SN74SJN .20 SN74154N 1.50 SN74367N .69 MAN 3 Common cathode-red .125 .25 MAN 6750 Common Galhode-red :t 1 .560 .99 XR205 $8.40 EXA R XR2242CP 1.50 

���:�� :� SN741SSN .79 SN74368N .69 �� �G ����� ;��:
ed�-:n :: ::� ��� :�� ���� �fhd:d���ed :: :: ���� :::� ��� �:;g 

SN7460N .20 
SN74156N ·79 SN74390N 1•95 MAN 7Y Common Anode-yellow .300 .99 Dl701 Common Anode-red :t 1 .300 .99 XR320 1.55 XR2567 2.99 

.... �=�-:::--
•S•N

·
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15_7_N_
.•_5 

__ �
SN
�

7
�
43
�
93N

_
1
�
·95
,_.� �:!: j! Common Anode-red .300 .75 DL704 Common Galhode-red .300 .99 1.50 JE2206KB 19.95 XR3403 1.25 

gg:: :� CMOS g���� :� �:� � g:���� �:���:w :�: 1:� �g�! ����� ���d;��ed :: 1:!: :� �Rk� �:�� ��:�r, 1:� 
gg:: 1:� C04Q28 ·89 gg:� 1:� MAN 3620 ����� ���!!���� :�: :� �t�:� ��:� �=::�:: 1: 1 :: �:� XR567CT 1:rs ��f� �:� ��� :::5 g5i :: ��� ::� g5J :E � rr,g E�E ��?����: 1 l� :5 gti� �::E ���:�� · 

1 : !:l! �mifN tU ��n tll �E�� �:�\ 
gg:gg :� CD4041 1.49 C04098 1.19 �:� :�� �::�� ���-�:�flije ::� ·: ���� =��� ��=:·� -�� ·;: t-.;,;XR;:;1�48:;;:9�:-:1:::. 9:::5 ':'::'_X;::R�22:;;4:::,0-;;;;:3.f'45�::;-;;,.:.X;;:R4;:.7,.:.41:,_..;1:::.4:::7:rl 

CD4042 •99 MCl4409 14.95 MAN 4730 Common Anode-red 1: 1 .400 .
99 FN0358 Common Cathode 1: 1 :357 'gg DIODES TYPE VOLTS W PRICE g�!: �:E gg:: 1:� �g!��� :::: =: :��� ���� �����w ::� :: 

FN
D
359 ��:� ���:(FNOSOOJ '

357 :� TYPE VOLTS W PRICE ��:: �: �:� � :� :���:� 
CD4016 .59 C04047 2_50 

MC14419 4•95 MAN 4840 Common cathode-yellow .400 .99 ���: Common Anode (FND510) :: .99 1N746 3.3 400m 4/1.00 1N4004 400 PfV 1 AMP 12/1.00 MC14433 ll.9S MAN 6610 Common Anode-o�n�·O.O. .560 .99 SG82-7730 Common Anode-red .300 .99 1N751 5.1 400m 411.00 1N4005 600 PIV 1 AMP 10/1.00 

�5 ::Ji g�JE �:� ��llm 1�:n �:�:: �;;:;��::;�:�::��� E :E �!�;r-: t�,7,i���:.�:: E �tE mm H := lil � ::;: 1�::���: :::: � 
gg:�� t� gg:: u; C045CN! 3.95 �� t�� ������ ��:d:���ge :: :� �:t��� 6vxe:,a�1� ����:����r�1) :: ��:� :���� 1�:� ::: :��:: ��:1

1;: I� ,t: 11;:u� C040S6 2•95 CD4510 1·39 MAN 6710 Common Anode-red·D.O. .560 .99 5082·7340 4 .11 7 Sgf. Dlgl1·Haxadeeimal . 600 22.50 1N959 8.2 400m 4/1.00 1N4733 5.1 1w 28 
gg:��� :� gg:g i:: g�:� �:� t-....;.�R::-::C:O:A�L�IN�

E
�A�R�....;...,;.;�CA�L�c�u:-:LA::T::o::R-r--..;.;...;.;....;..,.....;....;....;....;;....;-4 ����2 

1
;.6 = 411 -� ��::fs i:� �= ;: CD4025 .23 CD4066 .79 CD4518 1.29 CLOCK CHIPS MOTOROLA 1N5234 6.2 500m 26 1N4735 6.8 1w 26 C04026 2.95 CD4068 .39 CD4520 1.29 CA3013T 2.15 CA3082N 2.00 CHIPS/DRIVERS 1N5235 6.8 500m 26 1N4738 6.2 1w 26 .... 7::�::�:?7-
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....;;_�::,';�1:::::::-�::��� g��� i:!i g:=� 1

:= ��;: �:� ��;� ::;; �g:� ;:� :�;�� 1�.5 �:� �: �::::: 11; :: :: 
74C02 .39 74Cl64 2.49 CA3039T 1.35 CAJ089N 3.75 DM8864 2.00 MM5312 4.95 MC1439L 2.95 1N5245 15 500m 26 1N1183 50 PIV 35 AMP 1.60 
74C04 .45 74C85 2.49 74C173 2.60 CA3046N 1.30 CA31JOT 1.39 DM886S 1.00 MM5314 4.95 MC3022P 2.95 1N456 25 40m 6/1.00 1N1184 100 PIV35 AMP 1.70 
74C08 .49 74C90 1.95 74C192 2.49 CA3059N 3.25 CAJ140T 1.25 DM6887 .75 MM5316 6.95 MC3061P 3.50 1N458 150 7m 6/1.00 1N1185 1SO PIV35AMP 1.70 
74CIO .39 74C93 1.95 74Cl93 2.49 CA3060N 3.25 CAJ160T 1.25 OM8889 .75 MMS318 9.95 MC4016(74416)7.50 1N485A 180 10m 5/1.00 1N1186 200 PIV 35 AMP 1.8D 
74Cl4 1.95 74C95 1.95 74C195 2.49 CAJOS{)T 1.25 CA3401N .59 9374 7·seg. MM5369 2.95 MC4024P 3.95 1N4001 50 PIV 1 AMP 12/1 .00 1N1188 400 PIV35 AMP 3.00 
�:g: :� ;:g�r �� �:g:� �:;; CA3081N 2•00 cA3600N 3·50 ��o�

l
v
er !:: ���:r/lm

a
::: �g::: ::: SCR AND FW BRIDGE RECTIFIERS 

74C42 1.95 74Cl54 3.00 74C925 8.95 C360 15A @  400V SCR(2N1849) $1.95 
74C<8 2.49 74C157 2.15 74C926 8.95 - LOW PROFILE • SOLDERTAIL C36M . 35A @ 600V SCR 1.95 74C7l .89 74C160 2.49 80C95 1.50 (TIN) SOCKETS STANDARD (TIN) 2N2l28 1.6A @ 300V SCR .50 74C74 .89 74Cl61 2.49 80C97 1.50 l·Z4 25_.9 50-100 MOA 980·1 1 2A @ 50V FW BRIDGE REC. 1.95 
���H 
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__ 1:;;·":!..1 
LMJOOH .80 LMn3N/H .55 •20 ·19 ·18 16 pin ST .30 .27 .25 TORS 2N3904 411.00 ��:�N/H 

1:� t�:�:�: t� ����� t� � �:� t: :� :�i :� �: �:� �� :� :� :� �*�� :��:: ���� 1:: ;�;: ::�:: 
��:�N/H :� ��eH ::� ��m���r :� � ��� �� :E :� :� E ��� i� ::a ::?s ::ll :�� "� � ���:, m� lem :::5 
t�:�

N/H ::� t�:�=� ::� 36 pin LP 60 59 58 f---'-=::--:-,...::-=-=:-"-=--=-=-:==-1 ::�� g; ��: 4/1.00 PN4250 ���·.: 
LM309K 1.25 LM340T·18 1.25 ���!��N/H

1:� 40 pin LP :63 :62 :61 I W I RE  WRAP SOCKETS 2N916 4/1.00 MPS3638A :��:� ��::� 4/1 .00 LM310CN 1.95 LM340T·24 1.25 MC1488N 1.95 (GOLD) LEVEL #3 2N2219A 2/1.00 MPS3702 5/1.00 2N4402 4/1 .00 
LM311N/H .90 LM358N 1.00 MC1489N 1.95 • SOLDERTAIL (GOLD) 1·24 25-49 50-100 2N2221A 4/1.00 2N3704 5/1.00 2N4403 4/1.00 
LM312H 1.95 LM370N 1.95 LM1496N .95 STANDARD 8 pin ww .59 .54 .49 2N2222A 511·00 MPS3704 S/1 .00 2N4409 511 .00 
LM317K 6.50 LM373N 3.25 LM1556V 1.15 10 pin WW .69 ,63 .5S PN2222 Plastic 711.00 2N3705 S/1.00 2N5086 4/1 .00 
LM318CN/H 1.50 LMlnN 4.00 MC1741SCP 3.00 1·24 25-49 50-100 14 p in WW .79 ,73 ,67 2N2369A 4/1.00 MPS3705 5/1.00 2N5087 4/1 .00 
LM319N 1.30 LMJSON 1.25 LM21UN 1.95 8 pln SG .39 ,35 .31 16 pJn WW .85 .n .10 MPS2369 511.00 2N37

06 5/1.00 2N5088 4/1.00 
LMJ20K-5 1.35 LMJSOCN .99 LM2901N 2.95 14 pln SG .49 .45 .41 18 pln WW .99 .90 .81 2N2484 4/1.00 MPS3706 5/1.00 2N5089 4/1.00 
LM320K-5.2 1.35 LM381N 1.79 LM30SJN 1.50 16 pin SG .54 .49 .44 20 pin WW 1.19 1.08 .99 2N2906 411.00 2N3707 5/1.00 2N5129 5/1.00 
LM320K·l2 1.25 LM382N 1.79 LMJ065N 1.49 18 pin SG .59 .53 .48 22 pin WW 1.49 1.35 1.23 2Nl907 5/1.00 2N3711 5/1.00 PN5134 S/1.00 
LM320K·1S 1.35 NESOIN 8.00 LM3900N(3401).59 24 pin SG .79 .75 .69 24 pin WW 1.39 1.26 1.14 2N3724A .65 PN5138 5/1.00 
LM320K·l8 1.35 NE510A 6.00 LM390SN 1.49 28 pin SG 1.10 1.00 .90 28 p in WW 1.69 1.53 1.38 2N2925 5{1.00 2N3725A 1.00 2N5139 5/1.00 
LM320K·24 1.35 NE529A 4.95 LM3909N 1.25 36 pin SG 1.65 1.40 1.26 36 pin WW 2.19 1.99 1.79 MJE295S 1.25 2N3n2 2.25 2NS210 5/1.00 
LM320T-5 1.25 NES31H/V 3.95 MC5558V .59 40 pin SG 1.75 1.59 1.45 40 pin WW 2.29 2.09 1.89 2N3053 2/1.00 2N3823 1.00 2N5449 3/1.00 
LM320T-5.2 1.25 NE536T 6.00 80388 4.95 2N3903 5 1.00 2NS951 3 1.00 
LM320T-8 1.25 NES40 6.00 LM754SON .49 
LM320T·I2 1.25 NE544N 4.95 75451CN .39 
LM320T·l5 1.25 NESSON 1.30 75452CN .39 
LM320T·l8 1.25 NE555V .39 754SJCN .39 
LM320T ·24 1.25 NE556N .99 75454CN .39 
LM323K-5 5.95 NE560B 5.00 75491CN .79 
LM324N · 1.49 NE5628 5.00 75492CN .89 
LM339N .99 NE565N/H 1.25 75493N .89 
LMJ40K-5 1.35 NE566CN 1.75 75494CN .89 
LMJ40K� 1.35 NE567V/H .99 RC4136 1.25 
LM340K-8 1.35 NE570N 4.95 RC4151 3.95 
LM340K·l2 1.35 LM703CN/H .69 RC-4194 4.95 
LM340K·l5 1.35 LM709N/H .29 RC4195 4.49 

74LSOO ,35 
74LS0l .35 
74LSQ2 ,35 
74LSOJ .35 
74LS04 .42 
74LS05 .42 
74LS08 .35 
74LS09 .42 
74LS10 .35 
74'LS11 .75 
74LS13 .59 
74LS14 1.25 
74LS15 .35 
74LS20 .35 
74LS21 ,35 
74LS22 .35 
74LS26 .35 
74LS27 .35 
74LS28 .35 
74LS30 .35 
74LS32 .42 
74LS37 .45 
74LS4D ,35 
74LS42 1.05 
74LS47 1.05 

74LSOOTTL 74LS139 1.05 
74LSS1 .29 74LS151 1.05 
74LS54 .29 74L5155 1.05 
74LS55 ,29 74LS157 1.05 
74LS73 .54 74LS160 1.15 
74LS74 .54 74LSI61 1.39 
74LS7S .71 74LS162 1.25 
74LS76 .54 74LS163 1.39 
74LS78 .49 74LS164 1.50 
74LS83 1.05 74LSI75 1.25 
74LS85 1.50 74LS181 2.49 
74LS86 ,54 74LS190 1.39 
74LS90 .71 74LS191 1.39 
74LS92 ,90 74LS192 1.39 
74L593 .90 74LS193 1.39 
74LS95 .99 74LS194 1.39 
74LS96 1.15 74LS195 1.39 
74LSI07 .54 74LS25l 1.25 
74LS109 .54 74LS257 1.05 
74LS112 .54 74LS258 1.75 
74LS12l 1.50 74LS260 .83 
74LS125 1.05 74LS279 .90 
74LS132 .99 74LSJ67 .75 
74LS136 .59 74LS368 .75 
14LS138 1.05 74LS670 2.49 
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1 /4 WATT ��1����!��""A'����,!MENTS - 5% �.�ACI!,50� ;g·�::�i C��O:�� 
ASST. 1 5 ea. 27 OHM :iJ OHM 39 OHM 4 7  OHM 56 OHM 50 PCS $1 .75 �� :: :� :� :� ::� :� :� :�� 
ASST. 2 s u. ,:� ��� 2!� ��� ;� �:� ;�� �:�: ;� ���� 50 PCS 1 .  75 �� �: :� :� :� :��:� :� :�� :� 
ASST. 3 
ASST. 4 

ASST. 5 

ASST. 6 

470 0HM S600HM 680 0HM 820 0/tM IK 470 DI .0\oo:OLr:��RFi�M�PACITORS 
. 12 .09 .075 

5 n. 1.2K UK 1.61\ 2.21\ 2.7K 50 PCS 1 .  75 .001ml .12 .10 .07 .022mf .13 .11 .08 3.3K J.9K ·UK 5.61\ 6 8  .0022 .12 . 10 .07 .047ml 21 .17 . 13 
5 ea. 8.2K IOK 12K 15K ;8: 50 PCS 1 .  75 :�.:rml :g :�� :�� :���� :�i :�: :�� 22K 27K 33K 39K 47K +20% DIPPED TAHTALUMS ISOL1DI CAPACITORS 
5 ea. 56K 68K 82K lOOK 120K 50 PCS 1 .  75 : ��A�v :� :n :� g��� :�t :ii :� 
5 u. ;�: ���: ��: ��: ;��: 50 PCS 1 .  1s :��� :� Jt :� u��� :�� :�� ::1 

1M 1.2M 1.SM I.BM 2.2M "'" Dl>., 1 _75 :���� :� :�� :� �::::: d� d� � 
ASST. 7 S U. 2.7M J.JM 3.9M 4.7M S.6M _, r1,t0 1 .0/3SV .39 .31 .25 'l2/6V .79 .63 .SO 
ASST. 8R Includes Resistor Assortmenls 1 -7 (350 PCS.) .$9.95 ea. A<I

�I�.'J'"' ALUMINUM ELECTROLYTIC r::��'.':':: 
$10.00 Min. Order U.S. Funds Only Spec Sheets - 2St 
Calif. Residents Add 6% Sales Tax 1980 Catalog Available -Send 41C: stamp 
Portage -Add 5%plus$1 1nsurance (if desired) 

6·80 

Jameco 
E L E CTR O N I C S  

PHONE 
O R D E RS 

WELCOME (415) 592·8097 
MAIL ORDER ELECTRONICS - WORLDWIDE 1355 SHOREWAY ROAD. BELMONT, CA 94002 

PR ICES SUBJECT TO CHANGE 

.47/50V .15 .13 .10 .47125V .IS .13 .10 
1.0/50V .16 .14 .11 .47/S(JV .16 .14 .1 1  
3.3/SOV .14 . 1 2  .09 1.0/16V . 15 .13 .10 4.7/25V .15 .13 .10 1.0125V .16 . . 14 .1 1  
10/25V .15 .13 .10 1.0/SOV .16 .14 .11 
10/SOV .16 . 14 .12 4.7/16V .15 .13 .10 
2212SV .17 .15 .12 4.7125V .15 .13 .10 
22/50V .24 .20 .18 4.7/SOV .16 .14 .11 
47!25V .19 .17 .15 10/16V .14 .12 .09 
47{50V .25 .21 .19 10125V .15 .13 .10 
100/2SV .24 .20 .1e 10/SOV .16 .14 .12 
100/50V .35 .30 .28 47/SOV .24 .21 .19 220125V .32 .28 .25 100/16V .19 .15 . 14 
2W/50V .45 .41 .38 100125V .24 .20 .18 470/'25V .33 .29 .27 100/SOV .35 .30 .26 1000/16V .55 .50 .45 220/16V .23 .17 .16 
2200/16V .70 .62 .55 470/2SV .31 .28 .2 

Circle 271 on inquiry card. 



SCREWD R I V E R  MIC 
---8080A/8081JA SUPPORT DEVICES---
8080A CPU S 7.95 
8212 B·Bil lnput/Output 3.25 
8214 Priority lnterrupt Con!roJ 5.95 
8216 Bi·Directional Bus Driver 3.49 

21$1.00 :��: ��
5
c��:�

1
erator/Driver �::� 1--------------------f :��: ���::� ��:��:::;/Bus Driver �

-
·:; 

MAGNETIC RETRIEVER TOOL "" Pmo. eomm. 111l 1USARD '·" 

Picks up elusive metal parts or tools 
in ha'rd·to-reach places. 

EXTENDS TO 26ll" - ROTATES 360° 
STRONG, L I F ET I M E  MAGNET 

MRT-2281 . . . . . . . . . . . . . . . . . .  $3.95 

= $ = CONTI N E NTAL SPECIALTIES 

LOGIC PROBE K I T  

Input Impedance: 300,000 Ohms. 
Thresholds: "La" 30%Vcc - "Hi" 70%Vcc 
Maximum Speed: 300 nsec., 1 .5MHz 
Input Protection: ±50VDC continuous 1 1 7VAC 
for 15 sec. 
Power: 30m A @5V - 40mA @ 1 5V - 25V max. 
reverse voltage protected; 36" cable with color 
coded clips included. 
Operating Temp. : 0-50°C. 
Dimensions: 5.8L x 1 .QW x 0.7D in. 
( 1 47 X 25 X 1 8mn\) 
Weight: 30 oz. (85 gm) 
LPK-1 . . . . . . . . .  o .  o . . . o .  $21 .95/Kit 

JJJIJJ Proto Clips 
14·PIN CLIP PC-14 
16-PIN CLIP PC-16 
24-P I N  CLIP PC-24 
40-P I N  CLIP PC-40 

Proto Boards 

8253 Prog. lmerval Timer 14.95 
6255 Prog. Periph. IIO (PPI) 9.95 
8257 Pr�. OMA Con!rol 19.95 
8259 Prog. lnterrupt Control 1 9.95 

---GS011{1i800 SUPPORT DEVICES---
MC6800 MPU $14.95 
MC6802CP MPU with Ciock and Ram 24.95 
MC6810API 128X8 Static Ram 5.95 
MC6821 Pedph. Inter. Adapt {MC6820) 7.49 
MC6828 Priority lnterrupt Controller 12.95 
MC6830LB 1024XB Bit ROM {MC6BA30·8) 14.95 
MC6850 Asynchronous Comm. Adapter 7.95 
MC6852 Synchronous Serial Data Adapt 9.95 
MC6860 0-600 tlps 0igitai MOOEM t2.95 
MC6862 2400 bps Modulator 14.95 
MC6880A Quad 3-State Bus. Trans. (MC8T26) 2.25 
-- MICROPROCESSOR CHIPS-MISCELLANEOUS-
Z80(780C) CPU $13.95 
Z80A(780-1) CPU 15.95 
COP1802 CPU 19.95 
2650 MPU 19.95 
6502 CPU 1 1 .95 
8035 8-Bit MPU w/clock, RAM, 1/0 Unes 19.95 
P8085 CPU 1 9.95 
TMS9900JL 16-Bit MPU wlhardware, multipl� & divide 49.95 
----'-- SHIFT REGISTERS -----
MM500H 
MM503H 
MM504H 
MM506H 
MM510H 
MM5016H 
2504T 
2518 
2522 
2524 
2525 
2527 
2528 
2529 
2532 

Duai 25 Bit 0ynamic 
Dual 50 Bit Dynamic 
Duai 16 Bit Static 
Duai 100 Bi! Static 
Oual 64 Bit Accumulator 
5001512 Bit Dynamic 
1024 Dynamic 
Hex 32 Bit Static 
Duai 132 Bit Static 
512 Static 
1024 Dynamic 
Duai 256 Bi1 Statlc 
Ouai 250 Static 
Duai 240Bit Static 
Quad 80 Bit Static 

3341 Fifo 
74LS670 4X4 Reolster File (TriState) 

s.so 
.so 
.so 
.SO .so 
.89 

3.95 
4.95 
2.95 

99 
2.95 
2 .95 
4.00 
4.00 
2.95 
6.95 
2.49 

5.95 

FEATURES: 
r-------,:::-;:;;:--, • Fult 8 bit latc.nea output for mrtro· 

processor use 
• 3 User Deline keys wirh one beino bi· 

stable operation 
• Debounce circult provided tor all t9 

keys 
• LED reaaout to verily entrres '----===- • 
��
s
�
0�����:

0c:ng with standard 16 pin 

• Onlv ..-5VDC reouired tor ooeratrons 

User Manual 
User Manual 
User Manual 

ROM'S 
2513(2140) Character Generator(uppercase) 
2513(3021) Character Generator(lower case) 
2516 Character Generator 
MM5230N 2048-Bit Read Only Memory 

RAM'S 
1101 256X1 Static 
1103 1024X1 Dynamic 
2101(8101) 256X4 Static 
2102 1024X1 Static 
21L02 1024X1 Static 
2111(811t) 256X4 Static 
21 12  256X4 Static MOS 
2114 1024X4 Statlc 450ns 
2114L 1024X4 Static 450ns low power 
2114·3 1024X4 Static 300ns 
2114L-3 1024X4 Static 300ns tow power 
5101 256X4 Static 
5280/2107 4096X1 Dynamic 
7489 16X4 Static 
74S200 256X1 Static Tristate 
93421 256X1 Static 
UP04t4 4K D�namic 16 pin 

(MK4027) 
UP0416 16K Dynamic 1 6  pin 250ns 

(MK4116) 
TMS4044· 4K Static 

45NL 
TMS4045 1024X4 Static 
2117 16,384X1 Dynamic350ns 

(house marked) 
MM5262 2KX1 Oynamic 

PROM'S 
t702A 2048 FAMOS 
27161NTEL 16K' EPROM 
TMS2516 16K' EPROM 
(2716) 'Requires single +5V power supply 
TMS2532 4KX8 EPROM 
2708 BK EPROM 
271 6 1.1 16K" EPROM 

"Requires 3 voltages, -5V, +5V, +12V 
5203 2048 FAMOS 
6301-1(761 1) 1024 Tristate Bipolar 
6330·1(7602) 256 Dpen C Bipolar 
82S23 
82S115 
82S123 
74186 
74188 
745287 

32X8 Open Collector 
4096 Bipolar 
32X8 Tristate 
S12 nL Dpen Collector 
255 nL Open Collector 
1024 Static 

D I GITAL 
THERMOMETER K I T  

- -------� - � 

----------/ _ , 

$1.49 
.99 

3.95 
1 . 75 
1.95 
3.95 
4.95 
7.95 

10.95 
1 0.95 
1 1 .95 
7.95 
4.95 
1.75 
4.95 
2.95 
4.95 

9.95 

14.95 

1 4.95 
9.95 

4/1.00 

$5.95 
59.95 
39.95 

89.95 
1 0.95 
29. 95 

14.95 
3.49 
2.95 
3.95 

1 9.95 
3.95 
9.95 
3.95 
2.95 

The PennywhlsUe 1n3 Is capable or recording data to and from audio tape without 
critical speed requirements forthe recorderandit ls ableto communicatedirectlywilh 
·another modern and terminal tor telephone "hamming" and communications. In 
additlon,ltislleeofcritlcaladjustments andis builtwi!lt non-precislon, readilyavailallle 
pans. 
Data Transmlnlan Method . . . . .  Frequency-Shit! Keying, full-duplex (hall-duple� 

selectable). 
Mulmum Data Rare . . . .  JOO Baud. 
Data formal . . . . . . . . . . . . . . • . .  Asynchronous Serial (retumto marltlevel required 

between each character). 
Recelve ctlannel Frequencies .. 2025 Hzlor space: 2225 Hz for mark. 
Transmll Channel frequentfn .. Switch selectable: low {normal) = 1070 space. 

1270 mark: High .. 025 space. 2225 mark. 
Recelve SensiUvlty . . . . . . . . . . . -46dbm aa:oustitally coupled. 
Transmll Level . . . . . . . . . . . . . . .  -15 dllm nominal. Adjustable from - 6 dbm 

to -20 dbm. 
Recelve frequeneyTolerance . . .  FreQuency reference automatically adjusts to 

allow lor operation between t 800 Hzand 2400 Hz. 
Olgllal Data Interface . . . . . . . . .  EIA RS·232C or 20 mA curreni iOop (receiver is 

oproisolated and non-polar). 
Power Requirements . . . . . . . . . . 120 VAG. single phase. 10 Watts. 
Physical . . . . . . . . . . . . . . . . . . . All components mount on a single 5' by 9" 

· I circuit tloan1. All components included 
c·ounter and/or Oscilloscope to align. 

Expand your 4K TRS-80 System to 16K. 
Kit comes complete with: 
* 8 each UPD416-1 (16K Dynamic Rams ) 250NS 
* Documentation for conversion 

TRS-1 6K . . . . . . . . . . . $75 .00 
� 

JUST UURAP'" 
• .025" square posts 
• Built· in cut off 
• Includes 50 ft. wire 

or slitting required-

Wir1 
� Pric:. 

Blue si4.95 
White 14.95 
Yellow 14.95 
Red 14.95 

Replacement Wire 
Price 

. . .  50 ft. roll . 

. .  50 ft. roll . , ,  . .  

PB-6 • , • . . . • •  $17.95 
PB-100 . • • . • . • .  19.95 
PB-101 . • . • . • . •  22.95 
PB·102 • . . • • . . .  26.95 
PB-103 • .  , • . •  , . 44.95 
PB-104 • • • • • • • • 55.95 
PB-203 • . .  , . • • •  99.95 
PB·203A . , , , . • 1 55.00 
PB-203A-Kit • • •  131 .00 

FULL B BIT LATCHED DUTPUT-19 KEYBOARD 
The JE600 Encoder Keyboard provides two separate hexadecimal 
digits produced hom SeQuential key entnes to allowdireCl prog­
ramming tor 8 bit microprocessor or 8 bit memory �ircuits. Three 

.f3)addltional keys are provide"d lor useroperarionswlth onehaving 
a bistable output availabte. TI\e outputs are latchedand monitored 
with lEO readouts. Also included is a kev entry strobe 

.ouol sensors-switch ing control for I n ·  
door/outdoor or duel monitoring 

• Continuous LED .8" ht. display •Range: -40°F to 199°F I -40"C to 100"C 1-------------:,-----:--::-�--:-::-i 
:��t

c
���

c
�

:a�r�
0
n��i; i

��
l 

Celsius reading 

Jumbo 6-Digit Clock Kit 
* Four .630"ht. and two .JOO"ht. 

common anode displays 

* uses MM5314 clock chip 

* Switches for hours, minutes and hold functions 

* Hours easily viewable to 30 feet 

* Simulated walnut case 

* 115VAC operation 
* 12 or 24 hour operation 

* Incl udes all components, case and wall transformer 

• Size: 6¥� x 3118 x Pr'� 

JE747 0 .  0 . .  0 . .  0 . .  0 0 . $29 .95 

JE701 

• Uses clock chip 
•Switches for hours, minutes 

and hold modes 
• Hrs. easily viewable to 20 ft. 
•Sim ulated walnut case 
• 1 1 5  V AC operation 
• 12 o r  24 hr. operation 
• I ncl. all components, case & 

wal l  transformer 
•Size: 6%" x 3-1/8" X 1 %" 

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: 3Y:t'' x 5" x 2"H 

ADAPTER BOARD 
-Adapts to J E200-
±5V, ±9V and ± 1 2V 

DC/DC converter with +5V input. Toriodal hi­
speed switching X M F R .  Short circuit protection. 
PC board construction. Piggy-back to JE 200 
board. Size: 311z" x 2" x 9/16"H 

JE205 . . . . . . . . . . . . . .  0$12.95 

Circle 271 on inquiry card. 

J E600 . . . . . . . . . . . . . .  $59.95 
:§:�·: j����.t-Ha;s:s�a<1·��� ��}lf.�gr i n cr. 1-------------'---::�----t 

Hexadecimal Keypad only • . • • • • . $14.95 J E300 • •  o 0 0 • •  $39o95 

I ---, 62-Key ASCII Encoded Keyboard Kit \ Vacuum Vise 
Vacuum-based light·duty 
vise for small components 
and assemb lies. ABS con· 
struction. 1 Y.'' jaws, l Y. "  
travel. C a n  be permanently 
installed. 

.. . 
FEATURES' 

- • ; l � ! ' ' � • � . ' ' .::... --

• 60 Keys generate the full 128 char­
acters, upper and lower case ASCII 
set 

• Fully buffered 
o - 0 W [ ll f 1 U I U P / " .:; -· • 2 user-define keys provided for 

custom applications 1- � 1o 11 n r .: H J � l • • I ·- _ 
.I ' - z >t c v a ,. ... � � � - .;-.. - :-; • Caps lock for upper case only 

alpha characters 

• Utilizes a 2376 (40 pin) encoder 
read only memory chip 

TheJE610 62-Key ASC I I  Encoded Keyboard 
Kit can be interfaced into most · any com· 
puter system, The JE610 Kit comes com· 
plete with an industrial grade keyboard 
switch assembly (62 keys). IC's, sockets, 
connector, electronic components and a 
double-sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA 
and -12V @ 1Om A for operation. 

• �Ttj��L
d�r

e��S ��;l:::���s 
with 

• Easy interfacing with a 16-pin dip 
or 18-pin edge connector 

JE610 0 .  0 0 . $79.95 
62oKey Keyboard only . o $34o95 

H ICKOK LX303 Portable LCD Dig ital Multimeter 

6·80 

• Big y, H\Ch hogh, 3\1 Oogol Loquld Cr
v
n•l D•>PI•v • D<or 200 Hou" ol ope�•uon w;lh • 9V b•ll<rY 

: r��;��=��:;.�z�������
v ���;;�·���!��;: ;,:t�::.�;l: �����:;�;��v, .. � :�b:·�� atcurocy 

SI'€CIFIC4TIQN� 0C ""lh I� ,.,..,1: 0 lmV �� IOOOV, """'"'" 1 0 � .. '"" JO s,; 1.1 . ln""t ompod IQMn. 
M•'· '"""' " 'V <•<"" r.oov .,. :zoo,,.,. ,._ :��·:��:1;���·= r;;�;:��tr.�-:���ay :.��.';:."":.'-gs�:: .' .• � �o�:: ;n,"i;: ��,:�� ';:·�P<tf,= 
DC CoHoont i& rontoti: Qin4 t<' 100mA, A<N<KY 1 1 .0"> •d� J.0. 5'Wo l . l gi::":.."O'::"�i£"�� ... 00�" &·1!8"" • l·l/8" • l ·lf4"". 8 ot._ POWEH. 9V b•U••> lnot on<l"d<dl o• HocOol ACod..,ooo: 

LX303 
LX304 

1% ACCURACY . o . . o . o . .  $74095 
.5% ACCURACY o . o . . .  o . . $89.95 

OUCRIHION 

1 1 5V AC ADAPTER . . . . . . • . . 

PADDED CARRYING CASE . 
XlO DC PROBE ADAPTER (Up to 1DK) . 
40k.V DC PROBE . .  
tO Amp DC Current Shunt . 

PlllCt 

· · · · · · · · ·  7.50 
. . . . . . . .  7.50 

14.95 
35.00 
14.95 

Jameco 
E L E CT R O N I C S  

PHONE 
ORDERS 

WELCOME (4 1 5) 592°8097 
MAIL ORDER ELECTRONICS - WORLD WIDE 1355 SHOREWA Y ROAD, BELMONT, CA 94002 

PR ICES SUBJECT TO CHANGE 

0 
1 0"- AW- 1 0 o . $6095 

JOYSTICK 
VIDEO CONTROLLER 

• IDEAL FOR A L L  VIDEO GAMES O R  REMOTE CON-
TROL PROJECTS 

• SMALL CASE SIZE: 1·1/2"H x 2·3/8"W x 4-5/1 6"L 
• 2 M I N IATURE POTENTIOMETERS- 40KOHM EACH 
• SPST PUSH BUTTON CONTROL 

• 5·WIRE CONNECTION CABLE - 5 FEET LONG 

• RUGGED PLASTIC CASE 

JVC-40 0 0 0 0 0 0 0 $4.95 each 
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Buy Direct from the Largest 

Commodore Dealer in the Coun try 

- NCE/CompuMart. 

BK-Keyboard N . $795 
1 6K-Keyboard B . .  . .  . .  . • . . . .  . $995 

1 6K-Keyboard N . . . . .  . . .  • . . . $995 

32K-Keyboard B $ 1 ,295 
32K-Keyboard N $ 1 .295 
B - large keyboard ( g raphics nol on keys) 

N - large keyboard wtth graph ics symbols 

SUPER SAVER. T h an k s  to C o m m odore 

their  printer pr i ces have been drastica l ly  

red u ced: 
Com modore P r i n ter ( t ractor feed) . . . .  

was $995 NOW $795 
Com modore Pr i nter ( f r iction feed) . . . . .  . 

was $849 NOW $695 
NEW FR-OM EXID Y 
THE SORCERER II 4BK COMPUTER 
Z·BO M ICroprocessor. F u l l·s1zed keyboard • ROM PAC 
Programs • Microsoft BASIC • Powerful Graph 1c:s • 
Senal and Par&ltel 1 10 • Dual Cassette 1 10 Memory 
I nternal ly Expandable • S · 1 00 Expans1on Opt10ns. 
48K Sorcerer I I  51,395 

The 779·2 is a tractor 
feed printer designed 

for small business 
systems. Uses a 5x7 

dot matrix to produce 
a l l 64 upper case 

ASCII characters. 
Centq>nics is the big· 
gest name in printers 
and this is their most 

popular model. 
List. 51 ,245 . 

SALE! $1 ,079 

The New 730·1 parallel matrix printer is ideally suited for 
all personal and microcomputer systems. Standard 
Features include: 100 cps • 80 char./line • 3·way paper 
handling system • 7x 7 dot matrix • 96 character ASC I I  • 
List S995 . . SALE! 5839 

To meet our Centronics· q_uotas we are offering these 
great specials on their printers! 

2 G ood reasons buying 
your PErM from CompuMart: 
( 1 )  $ 1 00 I N  F R E E  ACCESS O R I E S  
W I T H  1 6K or 3 2 K  PET. 
When you buy a t 6K or 32K PET.  apply $ 1 00 toward 

PET accessories. FREE. Choose from the acces­

sories l i sted below and indicate on your order that 

you have reduced the cost of your accessories by 

$ 1 00 

(2) F R E E  WITH P U R C HASE 
O F  ANY PET(Qffer extended 
u ntil J u n e  1 5, 1 980) 

A Texas Instruments' Hex/Octal Calculator 

($60 Value) .  and a set of 6 PET Workbooks 

(Worth $36) . 

PET Accessories 
Commodore Dual Floppy Disk Drive . . . .  $ 1 .295 .00 
Second Cassette-from Commodore . $95. 00 
Com modore PET Service K i t  $30.00 
Beeper-Tells when tape is loaded . $24 .95 
Petunia-Play music from PET $29.95 
Video B u f fer-Attach another CRT $29.95 
Combo-Petunia abd Vide0 Buffer . $49. 95 
TNW Bi-D �r.RS-232 prtnter S-face . $229.00 
KIM 1 ( A  Single Board Computer 
from Commodore) s t 79 00 

$39 95 
$49.95 

PET TO I E E E  Cabl e .  
I EE E  T O  I EEE Cable . 
K I M !  & Power S u p p ly Package Special $200 00 

C o m m o d o re's  3 for 2 i s  Back I 
S P E C I A L  O F F E R  TO E DU CATO R S - G ET 
A F R E E  P E T  C O M P U T E R  
F o r  a limited time only, �hen your scl1ool b u y s  any 2 
PET's at the regular list (see our PET " prices listed 
above), Commodore will include another PET i n  the 
deal, absolutely FREE! Call CompuM�rt TOLL-FREE for 
complete details. 

The Paper Tiger 

Printer From 

I nteg ral Data 

···� 
Standard featu res 

i n c l u d e :  4 c h a racter 

8.3 to 1 6 . 5  c p i  • 

56 cps at 1 0  c h ar.  

per in .  • Select a b l e  

l i n e  s p ac i n g  • 

8 switch-selectable 

form sizes.  

T h e  IDS G raphics O p t i o n  for the Paper 

Tiger a l lows fu l l  dot pattern control  and 

i n c l u d es an expan ded 2048-byte b u ffer 

( a  2 5 6- byte buffer i s  standard ) .  

I D S  Paper Tiger Printer . . . . . . . . . . . $995 
IDS Graphics Paper Tiger Printer $1 ,094 

753·9 9 x 9 Data Processing Printer. List: $2.995 SALE! 1------------------------l 
52.395 
704-9 9 x 9 1 80 CPS. List: 5 1 .995 SALE! 51 .750 
701-9 9 x 9 Matrix. List: 5 1 ,595 SALE! 51 ,395 
730-3 Serial 730. List: $895 SALE! $745 
Brand New. Centronics Model 737. the first printer in its 
class capable of offering print quality suitable tor text 
processing. plus the performance &: application flexi· 
bil ity required tor data processing. Unbelievable quality 
of type. 
737·3 Serial Word Processor Printer $1 .045 
737-1 Parallel Word Processor Printer $995 

Perfect Printer for Small Business Systems 
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SANYO M O N I TORS 

9 - i n c h  ·n.- 1 5 - i n c h  

r e g .  $ 1 99 � reg. $299 

SALE!  $1 69 SALE!  $269 

PerfE!ct for Apple users . . 
Sw yo Cassette Recorder $55 

We have a complete inventory of Apple computers, peri­
pherals, & software In-Stock for immediate delivery -
CaU us 1or prices. 
$200 in FREE accessories with the purchase 
of a 48K Apple I I  reg. or Apple I I  plus. 
1 6K Apple reg. or plus - $ 1 . 1 95 ( $ 1 00 i n  free acces. ) 
32K Apple reg . or p l u s - $ 1 .395 ( $ 1 50 in free acces.) 
48K A p p l e  reg . o r  p l u s - $ 1 . 49 5  ($200 i n  free acces I 
Apple Accessories 
PASCA L . .  . $495 
Micromodem . . .  $379 
V1siCalc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 50 
The Control ler (Bustness Package) . . . . . . .  SALE' $550 1 
The Cash1er (POS System) . . . . . . .  SALE' $200 
Integer BASIC ROM Card . . . . $200 
Cenrronics Printer I nterface . . . . $225 
Disk a n d  Controller . . . . . . . . . .  , . . . .  $595 
Paral lel  Pr tnter Card . . . . . .  $ 1 80 
Communications Card . . . . $225 
H i- Speed Serial Card . . . . . . . . . . . . . . .  . $ 1 95 
F i rmware C 3.rd . .  . . . .  $200 
NEW! AppleWriter Text Ed1tor  $75 

Apple Graphics Tabler . . . 5795 

NOVAT I O N  CAT'M 
ACCO U STIC M O D EM 

• Answer O r i g 1nate • Bel l 1 08 • 300 Baud • Low P rofi le Desig n  · 

Looks good, works great! $1 79.00 

Z E N ITH 

EXCL USIVE 

FR O M  
C OMPUMARTI 

C O L O R  V I D E O  M O N I T O R  
Beautiful Display Capabilities. Excellent for use with 
Apple, Atari, & Sorcerer Computers. This 1 3-inch 
monitor is Zenith's first color video display 
designed specifically tor computers. Features 
include color and degaussing circuits. 
Zenith Color Monitor . $499.00 

HAZELT I N E  TER M I NALS AT 
S P E CTAC ULAR SAV I N G S !  

, �� l '� 
Hazeltine 1 4 1 0 · TTY-style keyboard. 8 baud rates 
from t 10 to 9600. 1 2" screen. 24x80 d i s play. 5x7 dot 
Matnx Upper Case A S C I I  character set. 1 2·key 
numeric keypad. List Price $895 . . . . . .  SALE! $779 
Hazeltine 1 500 - 8 baud rates from 1 1 0 to 19.200. 
and ANSI Standard Keyboard. EIA RS-232. All 94 
Upper/Lower Case characters in a h i g h  resolution 
7 x 1 0  matnx diSplay. Much more. 
Ltst Price S 1 . 1 45 . . . SALE! $995 
Ha�eltine 1 520 - Take advantage of this $ 3 1 0  
savings w h i l e  1 1  lasts! The Hazelttne 1 520 is a power· 
ful m u l t i· processor termmal 
Ltst Price $ 1 .585 . . . SALE! $ 1 , 275 

THE S I N G L E  BOA RD 
DEVELOPMENT SYSTEM 
ROCKWELL AIM 65 

6502 Microprocessor � 20-character. alpha-numeric LED 
display • Full-size 54-key keyboard with 3 user·defined 
functions · Fast. on·board 20·column thermal printer • BK 
Advanced Interactive Monitor program • Du al cassette 
interface board • On-board timer • On-board ROM ex­
pansion to 12K • 4 K  on-board RAM • On-board TTY 
interface · 1 6  parallel 1 /0 l ines · One serial 1/0 port · KIM­
compatible edge connectors for even further memory or  
1 /0 expansion. 
The CO!llPUMart AIM $ystem combines a l l  of our options 
for the AIM to give you the capabilities of development 
systems costing 5 to 1 0  times as much. This system 
includes a 4 K  AIM 65 with BASIC and Assembler. an MTU 

�����;��f�i�. Sanyo tape recorder and an EGI Enclo-

CompuMart AIM System . . . . . . . . . . . . . . . . . . . $785.00 
4K AtM-65 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $450.00 
Paper for the AIM . . . . . . . . . . . . . . . . . . . . . . . . . $4.75 

Circle 272 on inqu iry card. 



1 0-DAY FREE TR IAL ::��:�:A��� 
Lear Siegler Terminals 
& Printers at 
Tremendous Savings 

ADM-3A. Industries· 
favorite dumb terminal for 
some very smart reasons. 
1 2" diaaonat screen • Fu l l 
or half duplex operatron at 
1 1  selectable data rates • 
1 .920 easy-to-read char­
acters i n  24 rows of 80 
letters • RS-232C inter­
face extension port • 
Drrect cursor addressing 
Reg . Price. $895 . 

� 
Sale! 

rz 

AbM-31. A term1nal that's too smart to be considered 
dumb. Comes complete with keyboard. control logic.  
character generator. refresh memory & interface • 
Displays two pages of text inst�ad vf one • Field protect 
mode • Factory Installed sefected parameters. 
Reg . Price. $1 .450 . . . . . . . . . . . . . . . . . .  Sale! 

We Stock Lear Siegler 

Accessories -

Ca l l  For Details. 

The rema.rkable Tl-99/4 Home Computer. Compare it. 
Dollar for dollar. Feature tor feature. 
Superior color, music, sound & graphics - and a powerful 
extended BAS I C - all built in. Plus a uniQUe new Solid 
Slate Speech " Synthesizer and Tl's special Solid State 
Software. " 
Comes complete with the Features you want: 
• Powerful TI-BASIC 
• Up to 72K total  memory capability - 1 6K RAM. 26K 

ROM plus up to 30K ROM in Tl's Solid State Software 
Command Modules. • 1 6 - color graphics capability 

• Music & sound effects 
• Buill-in equation calculator • High quality 1 3" color monit .or 
Call. our Sales Dept. for Complete Description & Specs. 
Tl-99/4 Home Computer w/Monitor $1 ,050. 
Tl-99/4 Home Computer w/o Monitor $895. 
Tf User Reference Manual $9.95. 

Tl  CALCULATORS - Three of the finest from the first. 
Tl Programmable 59 . . $245.00 
TI-58C Programmable Calculator 
(w/continuous memory) $104.00 
Tl Programmer $59.00 
Add convenient versatile printing capabilit!es to your Tl 
Programmable 58C or 59 calculator with the PC-1 00C 
thermal printer, plotter. 
Tl PC-100C 168.00 
Tl Talking Translator. The translator that actually speaks! 
$300.00 Language Modules lor the T l  TranslatOr $49.95 
Ea. Available in : Spanish, Frencti, English & German. 
SPEAK & SPELL " - Tl's remarkable learning aid with 
electronic voice & brain. &69.95 Modules tor Speak & 
Spell $ 17.95 Ea: Super Stumpers (grades 4-6), Vowel 
Power (Ages 7 & up). Super Stumpers (Grades 7 & 8) 

ADDITIONAL Tl-99/4 ACCESSO R I E S  
Speech Edilor . $99.95 
Demonstration $69.95 

300 Series Ballistic Prin­
t e r s .  T h i S  a p p l i c a t i o n ­
oriented matr ix  pr inter is 
b u i l t  to l a s t .  F e a t u r es 
incl ude: Bal l istic Pri n t i ng 
• Posit ive 1 80 cps • B i ­
d i re c t i o n a l  P r i n t i n g  • A 
c h ar a c t e r  bu f f e r  t h a t  i s  
o p t i o n a l l y  expandable t o  
2 . 04 8  c h a r a c t e r s  • 5 1 2  
character buffer standard. 

AOM-42 Ball ist ic Printer 
(Serial/Paral le l )  
Reg. P r i c e  $2.045 . 

AOM-42. The semi-intel l i­
g e n t  t e r m i n a l  t h a t  p ro­
vides you with f l e x i b i l i t y  
o f  f o r m a t .  secU rity.  e d i t ­
i n g .  interface, and t r a n s ­
m i s s i o n .  T w o - p a g e  d i s­
play standard (Ori g i n a l l y  
e x p a n da b l e  t o  e i g h t )  • 
B l a n k i n g ,  b l i n k i n g .  a n d  
r e v e r s e  f i e l d s  • t h re e  
ways t o  T A B  • 1 6 Func­
t ion keys do the work o f  
3 2  • Detachable keyboard . 

Sale! Call 
ADM-42 with Keyboard. Reg. Price 5 1 . 795 Sale! 
ADM-42without Keyboard. Reg. Price $1 .595 Sale! Call  

A Calculator, A system ,  A Whole 
New Standard .  
The finest calculators available for 
Science, Engineering , & Business. 

HEWLETT- PACKARD'S H P-41 C 

Featu res over 1 30 functions and offers up to 400 l 1 nes of 
program memory or 63 data storage registers -
expandable to 319 reg1sters or up to 2.000 l ines . RPN 
Logic . Atpha-numenc capabi l i t ies let you c'?m m u n 1cate 
w1th the calculator 1 n  En!=JI Ish.  Custom1zat10n leat.ures 
allow you to totally reasS1gn the keyboard functions. 
Con t 1 n

.
uous memory . . . HP-41C Calculator $288.00 

The System. 
Memory Modules. For storing programs or up to 2.000 
tmes of program memory. . . . . . . . . . . . . . 545.00 
"Extra Smart" Card Reader. Records programs and data 
back onto blank mag-cards . . . . ·. . . . . . . . . . . $1 79.00 
The Printer. Upper and Lower case. High resolut 1on 
pl ott ing . Portable _ Thermal  operat 1on . . . . . .  $320.00 
Apphca11on Modules. . . .  . . . . . . . . . . . : .  $45.00 EACH. 
Standard pac . Stat ls!lcs . Math . F 1nanc1al . & Survey1ng . 

HP SERIES E 
CALCULATORS 
H P - 3 1 E  - Sc 1 e n t i f 1 c  

;�:;����eL�.�����;; ,. 1·11 . . A l l  HP-31 E funct ions plus . . _ hyperbolies and compre- · · 

hens1ve stat iStiCS . $66.95 
HP-33E - Programmable 
S c 1 e n t d 1 c . A p r o g ra m ­
mable sc1ence. math and 
statistical calculator . 

$79.95 
Also available with con­
t i n uous memory . . 86.40 
H P - 3 7 E  - B u s 1 n e s s  
Management.  Best choice 
tor a b u s 1 n esstf 1 na nce 
calculator $69.95 

'' 
HP-38E - Advanced F1nanc1al  w1th Programmabi l i ty. Al l  
the features of the HP-37E plus a lot more power . 

. . . . . . . . . . . . . . . .  $108.00 
Also avadable w1th cont 1nuous memory. . $1 44.95 
THE ALL NEW HP-34C. Advanced Con t i n uous Memory 
Scientific Programmable w1th a n  1 mpress1ve array of 
programm1ng features. . . $1 44.95 

Based on our policy of offering our 

customers only the finest in micro· 

computers, CompuMart is pleased to 

announce that we now carry the new 

generation of Personal Computers by 

)I\. 
ATARr 

INTRODUCTORY SPECIALS 
To celebrate our commitment to Atari.  we are offering the 
following Atari  Specials : note: (You must  b u y  an Atari . ) 
( 1 )  Buy additionat·memory for your computer, 8K or 16K, 
and we will double the amount of memory FREE! 
(A potential savings ol  $200.) 
(2) Buy the Atari 800 Computer and take $100 off the 
purchase price of the Atari 810 Disk Drive or the Atari 820 
printer. 

ATARI " 800"·' 
PERSONAL COMPUTER SYSTEM 
Comes with: 
• Computer Console 
• BASIC Language Cartridge 
• Education System Master Cartridge 
• BASIC Language Programming Manual 
• 800 Operator's Manual 
• A TARt 410 Program Recorder 
• Invitation to Programming"' Cassette 
• 8K RAM Memory Module'" 
• 10K ROM Operating System 

• Power Supply 
• TV Switch Box 

SPECIFICATIONS: 
High resolution color graphics 
57 key lull stroke keyboard 
Built-in RF modulator lor channel 2/3 operation with 
standard TV set ! 
Composite video output for use with monitor 
Internal Speaker 
Two cartridge slots for rapid program insertion 
Four internal slots lor expansion up to 48K RAM 
6502B Microprocessor 
High speed seriai 1/0 port 

Atari 800 Computer System • • • • • • • • • •  $995.95 

ATARI ' 820"·' PRINTER 
High resolution dot matrix impact printer 
Uses standard 3/o inch roll paper and ribbon 
40 characters per line 
Speed: 40 characters per second 
UL approved 

Atari 920 Printer • • • • • • •  - • - • •  - • - - - - $599.95 

ATARI ' 810"' PRINTER 
Uses standard 5% inch diskettes 
BBK bytes storage per diskette · 
Up to four disk drive units can operate with the system 
Average data access time: 236 mill iseconds 
Power: AC adapter: UL approved 

Atari 810 Disk Drive • • • • • • • • • • • • • • • •  S699.9S 

Diagnostic . . . . . . . . . . . . . . . . . . $29.95 �---------------------
Joysticks $29.95 

Upgrade your computer with additional memory. (Note 
that the Atari 800 Computer comes with BK of RAM 
memory and will accept up to 48K.) 

Speech Box . $149.95 
Dual Cassette CablE! 51 9.95 
Math Dictionary $29.95 
Beginners Basic . $9.95 
SOLID STATE SOFTWARE COMMAND MO DULES 
Entertainment: 
• Football . 
• Video Chess 
• Video Graphs 
Home Managemerit/Personal Finance: 
• Home Financial Decisions 
• Household Budget Mgt. 
Education: 
• Early Learning 
• Physical Fitness • Number Magic 
• Beginning Grammar 

Circle 272 on inquiry card. 

$29.95 
$69.95 
$1 9.95 

$22.95 
$44.95 

Si9.95 
$29.95 
$ 1 3 .95 
$29.95 

• . . • 
• e • • e I 

CompuMart 
De pt. BY60 , 
270 Third St., 
Cambridge, Mass. 
02142 

• 

TO ORDER CALL: 
1 ·800-343·5504 

Atari BK R A M  Memory Module • • • • • • • •  $1 24.95 
Atari 1 6K RAM Memory Module • • • • • • •  S1 99.9S 

IMPORTANT ORDERING INFORMATION 
All orders must 1nclude 4% sh1pp1ng and handling . Mass. res1dents add 
5°o sales tax: M1ch . .res1dents 4°o. for sales tax 

Phonesopen from 8:30 a .rn _  to 5:30 p.m. EST. Mon.-Fn. · P.O.'s accepted 
from D&B rated compan1es- sh1pment contmgent upon rece1pt of 
s1gned purchase order • All  pnces are subject to change w1thout notice • 
Most 1tems 1n stock for 1mmE'd1ate sh1pment- cal l for del 1very quotation • 
In the Ann Arbor area? Our retail store IS open 1 1 :00 a.m. to 7:00 p.m. 
Tues.-Fn . .  10 :00 a.m. to 5:00 p.m Saturdays (closed Sun. and Mon . ) 

IN MASS. CALL: (617) 491·2700 
*IF NOT SATISFIED RETURN PURCHASE 
WITHIN 10 DAYS FOR A FULL REFUND. 
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I nterfaces with most popular S-1 00 boards 
Bank selectable; PHANTOM provision 
Draws only 5 watts fully populated 
Desiqned to work with Z-80. 8080 .and 8085 systems 
No wait states req u i red 
1 6 K  boundaries & protect via dip switches 
Kits come with sockets for f u l l  64K 
I nvisible refresh 
MEM-16K (1 6K KIT) . . . . . . . . . . . . . . . . . . .  $205.00 
MEM-1 6AT ( 1 6K A&T) . . . . . . . . . . . . . . . . . $289.00 . 
MEM-32K (32K KIT) . . . . . . . . . . . . . . . . . . . $260.00 
MEM-32AT (32K A&T) . . . . . . . . . . . . . . . . .  $359.00 
MEM-48K (48K KIT) . . . . . . . • . . . . . . . . . . .  $315.00 
MEM-48AT (48K A&T) . . . . . . . . . . . . . . . . . $429.00 
MEM-64K (64K K I T) . . . . . . . . . . . . . . . . . . .  $370.00 
MEM-64AT (64K A&T) . . . . . . . . . . . . . . . . .  $499.00 

SPECIAL 

NOVATION CAT 
ACOUSTIC CO UPLER/MODEM 

Let y o u r  computer 
ta l k  to other com puters 1 
Bel l Systems 1 03 compatible 
300 baud. answer or orginate 

Q T  S Y S T E M S  
FURNITURE + 

DS4830 48"w X 30"d X 26" h Pecan 
or white finish avaii . . . . . . . . . . . . . . . . . . . . $1 49.95 
DS4830-1 48"w X 30"d X 26"h with 
Micro-Shelf, Pecan fi nish . . . . . . . . . . . . . . .  $224.95 
DS4830-2 48"w X 30"d X 26"h with 
Return, Pecan o r  white f inish avail  . . . . . .  $249.95 
DS-810 Printer Stand lor Tl 8 1 0  . . . . . . . .  $1 20.00 

S i ngle or aou o1e oens1ty floppy disk controller 
985600 bytes on 8" double sided diskettes 
259840 bytes on double sided 5 1/4' d i skettes 
S-100 bus ( I EEE) standard compatible 
IBM 3740 format in  s ing le density 
8" and 5.1/4' drives controlled s i m u ltaneously 
Operates with Z-80. 8080, and 8085 CPU's 
Controls up to 4 dri ves 
Vectored i nterrupt operation optional 
VF-2K (KIT) . . . . . . . . . . . . . . . . . . . . . . . $335.95 
VF-2AT (A&T) . . . . . . . . . . . . . . . . . .  $385.95 

S D SYSTEMS 

Z-80 STARTER KIT 
COMPLETE Z-80 MICROCOMPUTER 

O n-board keyboard, d i splay, EPROM programmer. 
and cassette interface 
On-board S-1 QO i n terface 
Wire-wrap area and room for 2 S-100 con nectors 
Two 8-bit parallel 1/0 ports, 4-cha nnel CTC. 5 
programmable breakpoints 
Examine and change memory. 1/0 ports. o r  register 
Z-80K ( K IT) . . . . . . . . . . . . . . . . . . . . . . . . . . .  $31 0.00 1----------------� Z-80AT (A&T) . . . . . . . . . . . . . . . . . . . . . . . . .  $369.95 

EPROMS 
1 702A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 4.95 
2708 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 6.75 
2516 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $22.00 
2716 (TI) (5V-12V) . . . . . . . . . . . . . . . . . . . . . . $20.00 
2716 (5 VOLT) . . . . . . . . . . . . . . . . . . . . . . . . .  $22.00 
2758 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $27.00 
2532 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $70.00 
2732 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $70.00 

TEXTOOL 
ZIP* DIP II SOCKETS 

16 PIN Z I P' DIP I I  . . . . . . . . . . . . . . . . . .  $5.50 
24 PIN Z I P' DIP II . . . . . . . . . . . . . . . . . .  $7.50 
40 PIN ZIP' DIP I I  . . . . . . . . . . . . . . . . . .  1 0.25 

' ZERO INSERTION PRESSURE 

TV-1 O NLY $7.95 
R . F .  M O D U LATO R  KIT 

S D SYSTEMS 

SBC-1 00/200 
O R  4 M Hz S I N GL E  BOARD C O MPUTER 

S-100 bu� compat ib le 
1 K of  on-board RAM 
4 EPROM sockets accomodates 2708. 27 1 6. or 2732 
One paral le l  and one serial 1/0 port 
4-channel counter t i mer c h i p  (Z-80 CTC) 
Software programmable serial baud rates �-------------1 SBC-100K (2 MHz KIT) . . . . . . . . . . . . . . . .  $280.00 

51f4" DISK DR IVES 
MPI B-51 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $295.00 
SHUGART SA400 . . . . . . . . . . . . . . . . . . . .  $295.00 

8" DISK DRIVES 
SHUGART 8" 801 R . . . . . . . . . . . . . . . . . . .  $495.00 
REMEX RFD 4000 . . . . . . . . . . . . . . . . . . . .  $595.00 

HARD DISK 
LOBO 1 0  MEGABYTE For Apple with 
controller . . . . . . . . . . . . . . . . . . . . . . . . . . . $4295.00 
LOBO 1 0  M EGABYTE For S- 1 00 with 
controller . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4795.00 

SBC-1 00AT (2 M Hz A& T) . . . . . . . . . . . . . .  $340.00 
SBC-200K (4 MHz KIT) . . . . . . . . . . . . . . . .  $299.00 
SBC-200AT (4 MHz A&T) . . . . . . . . . . . . . .  $359.00 

TRS-80 D ISK 
D RIVE (CABLES 

I NCLUDED) 

t--------------------1 TRS-80 I (5'14') . . . . . . . . . . . . . . . . . . . . . . .  $395.00 
TRS-80 II (8") . . . . . . . . . . . . . . . . . . . . . . .  $1 095.00 
APPLE II . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 550.00 

DISK DRIVE SYSTEMS QT D ISKETTES 
S-1 00 SOFT SECTOR 

5\14' single sided, s ingle density 
box of 1 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $29.95 

MS-800-1 (Drive with case, cables & 
SOFT SECTOR power supply) . . . . . . . . . . . . . . . . . . . . . . . .  $1 095.00 
8" single sided, single density MS-800-2 ( 2  Drives with case. cables & 
box of 1 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $34.95 power supply) . . . . . . . . . . . . . . . . . . . . . . . . $1 595.00 



PAPER 
TIGER 

• 1 32/80 Columns; 6 or 8 lines per Inch 
• 1 .75" -9.5" Adjustable Tractor and 

Friction Feed 
• Parallel and Serial Interface 
• 98 Character ASCII  Set 
• 8 Software Selectable Character Sizes 
• 1 1 0, 300, 600 or 1 200 Baud 

QT PRICES 

PT-132 . . . . . . . . . . . . . . . . . . . . . . . . . .  $950.00 
PT-132G 

(Graphics & 2K Buffer) . . . . . . .  $1 050.00 

Look at these QT Values . . .  

MATCHLESS 
FEATURES: PR INTER 

Q T  MEMORY EXPANSI KITS 
FOR 

TRS-80 A PPLE EXID Y 
41 1 6-200 ns 

Expansion Kit (8 pes) . . . . . . . . . . . . . . .  $55.00 ea. 
100 pes . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  $5.50 ea. 
1 ,000 pes . .  . . . . .  . . . . .  . .  . .  . .  . . .  . .  . . . .  . 5.00 ea. 

MICROPROCESSORS STATIC RAMS 
zao (2 MHz) . . . . .  $10.95 21L02 (450 no) 
Z80A (4 MHz) . . .  $12.95 . . . . . . . . .  64/ea./$1 .20 ea. 
6502 . . . . . . . . . . . .  $11 .25 . . . . . . . .  100 ea./$1.10 ea. 
6800 . . . . . . . . . . . .  $12.50 . . . . . . .  1 ,000 ea./$.95 ea. 
6802 . . . . . . . . . . . .  $19.50 2102-1 . . . . . . . .  $1.35 
8035 . . . . . . . . . . . .  $20.00 2114L (450 na) $5.25 ea. 
8035-8 . . . . . . . . . .  $20.00 . . . . . . . .  100 ea./$4.50 ea. 

• 1 32/80 Columns, 63 LPM, Bi-Directional, BOBOA · · · · · · · · · · · $ 3.95 2114L (250 na) $5.50 ea. 
Nominal Thruput 

BOSSA · · · · · · · · · · ·  S20·00 . . . . . .  100 ea./$4.75 ea. 
• 1 00% Heavy Duty Cycle - High Reliability, :�:�: : : : : : : : : : : m:gg UARTS 

100 M i l l ion Character Print Head Life 8080A SUPPORT TR1602B . . . . . .  S 3.75 
• Sprocket Feed; Variable Forms Width , 4.5" - 9.5" 8212 . . . . . . . . . . . . .  $ 3.50 BAUD RATE 
• Double Width Characters 8214 . . . . . . . . . . . . .  $ 4.50 GENERATOR 
: �2�6h��������t��:i����i����ormat Unit  

:m : : : : : : : : : : : :  J �:� MC1441 1P . . . . . s1o.oo 
8238 . . . . . . . . . . . . .  $ 6.00 CHARACTER 

SALE PRICE WITH CABLE 8243 · · · · · • · · · · · · .$ S.OO GENERATORS 
FOR TRS-80 I . . . . . . . . . . . . . . . . . . . . . . . . .  $795.00 :m : : : : : : : : : : : : :  �1�:gg 2513 (Upper cue) $10.95 
FOR TRS-80 II . . . . . . . . . . . . . . . . . . . . . . . .  $795.00 8255 . . . . . . . . . . . . .  $ 6.25 2513 (Lower caae) $10.95 
FOR APPLE . . . . . . . . . . . . . . . . . . . . . . . . . **$849.00 8257 . . . . . . . . . . . . .  $17.95 2513 Upper (5 v) S 9.75 
FOR S-100 (parallel i nterface) . . . . . . . . . .  $795_00 

8259 . . . . . • . . . . . . .  $19.95 2513 Lower (5 v) $10.95 
8275 . . . . . . . . . . . . .  $69.95 2516 (Sig) . . . . . . . $13.00 

Add freight $20.00 8295 . . . . . . . $16.50 6571AP . . . . . . . . .  $10.95 APPLE P R 0 DUCTS 1--·-· t-nc-lu_d;:.es_p_;a_r•_ll:..:el-i-nt-er-fa-ce_w_ith_d_oc_u_m_e_n_ta-ti-on_. ---
+;;.:
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APPLE KITS & 
ASSEMBLED BOARDS 

(Apple i s  a T M  o f  Apple Computers, I nc.) 

MICRO-MODEM II  . . . . . . . . . . . . . . . . . . .  $350.00 
WIZARD CONTROLLER for 8" Disk Drive$360.00 
SORRENTO CONTROLLER for 8" Apple Disk 
Drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $360.00 
INTROL X-10 SYSTEM (turns appliances 
on/off) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $275.00 
MICRO-MUSIC (Software) . . . . . . . . . . . .  $1 80.00 
AIO/Seriai-Parallel Board Kit . . . . . . . . . .  $1 15.00 
AIO/Seriai-Parallel Board A& T . . . . . . . .  $1 55.00 
INTEGER Firmware Card . . . . . . . . . . . . .  $1 79.00 
PARALLEL INTERFACE CARD . . . . . . . . . $90.00 
VISICALC(Business Software Package) $1 24.95 
SUPER-MOD II  (con nects Apple to TV) . $25.00 
ROM WRITER (Epromburner) Mountain 
Hardware (order) . . . . . . . . . . . . . . . . . . . . . .  $1 75.00 
PROGRAMMER AID #1 . . . . . . . . . . . . . . . . . $50.00 
APPLE CLOCK . . . . . . . . . . . . . . . . . . . . . . . . $280.00 
SANYO 1 5" MONITOR . . . . . . . . . . . . . . . . .  $295.00 

MODEL 920B TELEVIDEO 

SMART (CRT) 
TERMINAL 

•Reverse VIdeo 
•Blinking/blank fields 
•Upper/lower case character 
•Protected fields 
• Non-glare screen 
•Underlining 
•12x1 0 character resolution 
•Single stroke editing keys 
•Function keys 
•Blinking cursor 
•TTY keyboard 
•Numeric pad 
•9 Baud rates (75-9600 Baud) 
•Sell-test 
•Printer port SALE PRICE 

S.EiiJ PRODUCTS 
S-100 BARE BOARDS 

--� SOFTWARE, FIRMWARE, ::Ill MANUALS, MISC. 
SMM 8080 Monitor (on two 2708s 
or eight 1 702s) . . . . . . . . . . . . . . . . . . . . . . . . .  $50.00 
AIO Apple Parallel Interface Firmware . . . $25.00 
AIO Apple Pascal Patcher Disk . . . . . . . . . .  $25.00 
SB1 Music Synthesizer Software 
Paper Tape of MUS-X1 Interpreter . . . . . . .  $ 9.00 
CP/M Compatible 8" Disk, contain ing 
• M US-X1 Music Interpreter 
• Test Program 
• 1 8  Encoded Music Selections . . . . . . . . .  $25.00 
SB1 Booklet (with 21 Encoded Music 
Selections) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10.00 
Manuals 
SB1 Music Synthesizer Manual . . . . . . . . . .  $10.00 
All Other Manuals . . . . . . . . . . . . . . . . . . . . . .  $ 5.00 
1 00  Pin edge connector (short st) . . . . . . .  $ 3.00 
100 Pin edge connector (standard ww) . .  $ 4.00 
Card Guides . . . . . . . . . . . . . . . . . . . . . . . . . . . $ . 1 5  

S-100 KITS & 
ASSEMBLED BOARDS 

OPTION: $889.00 y���rn��;jt�==�-.!,!2�-t-�������:;;t...;...;..;...:...;.:..;..;.;.;���J 2nd Page Memory . . . . . . . . . . . . . . . . . . . . . $ 24.95 r 
912B Sale Price . . . . . . . . . . . . . . . . . . . . . . . . $789.00 
F��ht Charg� . . . . . . . . . . . . . . . . . . . . . . . . $ 2�00 ������������������������������������� 
Nationwide Field Service available from General 
Electric Instrumentation and Communication 

nt Service 
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7400 
SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN741 I N  
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN742 1 N  
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7429N 
SN7430N 
SN7432N 
SN7437N 
SN7438N 
SN7439N 
SN7440N 
SN744 1 N  
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
SN7448N 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7459N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN7480N 
SN7481N 
SN7482N 
SN7483N 
SN7485N 
SN7486N 
SN7489N 
SN7490N 
SN749 1 N  
SN7492N 
SN7493N 
SN7494N 
SN7495N 
SN7496N 
SN7497N 
SN74100N 
SN74107N 
SN74109N 
SN74 1 1 6 N  
SN74 1 2 1 N  
SN74122N 

.1 9  SN74123N 

.22 SN74125N 

.22 SN74126N 

.22 SN74128N 

.22 5N74132N 

.23 SN74136N 

.23 SN74139N 

.23 SN74 1 4 1 N  

.26 SN74142N 
.23 SN74143N 
.22 SN741 44N 
.29 SN74145N 
.29 SN74147N 
.39 SN7414SN 
.59 SN74150N 
.29 SN74 1 5 1 N  
.29 SN74152N 
.22 SN74153N 
.35 SN74154N 
.29 SN74155N 
.29 SN74156N 
.29 SN74157N 
.29 SN741 58N 
.29 SN74160N 
.45 SN74 1 6 1 N  
.23 SN74162N 
.29 SN74163N 
.29 SN74164N 
.29 SN74165N 
.29 SN74166N 
.24 SN74167N 
.79 SN74170N 
.57 SN74172N 
.79 SN74173N 
.79 SN74174N 
.79 SN74175N 
.79 SN74176N 
.59 SN74177N 
.79 SN74179N 
.23 SN74180N 
.23 SN74181N 
.23 SN74182N 
.23 SN74184N 
.29 SN74185N 
.23 SN74186N 
.39 SN74188N 
. 34 SN74190N 
.38 SN74 1 9 1 N  
. 36 SN74192N 
.38 SN74193N 
.36 SN74194N 

4.60 SN74195N 
.59 SN741 96N 

1 . 1 0  SN74197N 
1.1 0  SN7419SN 

. 55 SN74199N 

.65 SN74221 N  

.39 SN74251N 
1.75 SN74273N 

.39 SN74279N 

.65 SN74283N 

.52 SN74284N 

.49 SN74285N 

.72 SN74290N 
65 SN74298N 
72 SN74365N 

3.1 0  SN74366N 

.99 SN74367N 

.32 SN74368N 
53 SN74390N 

1 .95 SN74393N 
.29 SN7449QN 

.39 

CMOS 
C04000 
CD4001 
C04002 
C04006 
C04007 
C04008 
C04009 
C04010 
CD401 1 
CD40 1 2  
C04013 
C04014 
C04015 

CD4016 

CD401 7 

C04018 

C040 1 9  
C04020 
C04021 
CD4022 
C04023 
C04024 
C04025 
C04027 
C04028 
C04029 
C04030 
C04031 
C04032 
C0403•: 
C04035 

C04037 

C04040 

C04041 
C04042 

C04043 
C0404•1 
C04046 
C04047 

CD40:'1-18 

CL'40ol9 

CD4050 
C0405 1 

C04052 

CD4053 

CD4055 

C0•:056 
C0•1059 
C04060 
C04066 
CD4069 
C04070 
C04071 
CD4072 
CD4073 
CD•1075 
C0-1076 
CD407 7 

C04078 
C04081 
CD4082 
C04085 
C04089 

.29 C04093 

.29 C04094 
29 C04098 

1 39 CD4099 
29 MC\ 4408 

1.39 MC I"l\409 
.59 MC\ 44 1 0  
.59 MC14412 
.29 MCI4415 
29 MC14419 
<�9 C04501 

1.39 CD4502 

1 .39 CD4503 

59 CD4505 

I 19 C04506 
1 . 19 CD4507 

49 CD4506 
I 1 9  C045 1 0 
I 49 C045 1 1  
1 .29 C04512 

36 C045 1 5 
79 C04516 
38 C04518 
79 C04520 
99 C04555 

I 29 C04556 
69 C04566 

J 25 74COO 
2 15 74C02 

325 7•1C04 
1 1 9  74C08 

I 95 7•1C 10 
I 29 74Ci t: 
1 25 7t.C20 

99 74CJO 

99 74C32 

99 74V:2 

2 25 7·1C48 

I 25 74C73 

69 74C7<1 

69 7•:C85 

69 74CB9 

I 1 0 74C90 

I 1 0 7•1C93 
I 10 7•1C95 

3 9 5  7•1C 1 07 
2 95 7•1C 1 5 1  

9 95 74C 1 5·1 

1 39 7·lC 1 57 

89 i"•:C 1 60 
3� 74C161 

69 i".lC 1 63 

35 lt.C l 6•: 
JS lo1C I I3 

35 i·IC 1 7·1 

35 7·lC 1 75 
1 29 74C1 92 

J5 7•1C 1 93 

35 74Cl 95 

35 74C922 

35 7·1C923 
I 95 r.-1M80C95 

2 95 MM80C9i 

BYTE june 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 .1 9 

.82 

.89 

.69 
1 .65 

.95 
95 

.89 

.87 

.97 
.97 

1.20 
1.95 
1 .69 
5.95 

.79 

.89 

.89 

.85 

.85 
I.BO 

.75 
1 .75 

.75 

1.95 
1 .95 
9.95 
3.90 
1 . 1 5  
1 . 1 5  

.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 
1.80 

99 
2.95 
2.49 
225 

1 2.95 

1 2.95 
1 2.95 
1 2.95 

8.95 
4 .95 

39 
1 .65 

69 
8 9 5  

7 5  
9 5  

3.95 
1 .39 
1 39 

1.39 

3 9 5  

1 69 

1 39 
I 39 
4 95 

99 
225 

39 
39 

39 

.. 
49 

I 65 
39 

39 

99 

I 85 

2 39 

99 

2 -ICJ 

<\ q�} 
I BS 

' " '  

1 85 

1 1 9 
2 ·19 

1 50 2 1 0 
2 39 

2 30 , ,. 
; q<) , .. 
? i5 

"2 ;s 
2 39 

� 39 

2 39 
7 95 
6 95 

, so 
"5 

74LSOO 
.35 74L$164N 1.19 
.28 74l5165N .69 
.26 74l5166N 2.48 
.28 74l5166N 1 .89 
.39 74LS169N 1 .69 
.28 74LS170N 1.99 
.39 74LS173N .89 
.39 74LS174N .99 
.28 f<�LS175N .99 
.39 74LS 1 8 1 N  2.20 
.39 74LSI90N 1 . 1 5  
.47 74LS I 9 1 N  1 . 1 5  

1 .25 74LSI92N .98 
.39 74LS193N .98 
.26 74LS194N 1 . 1 5  

.38 74LS195N .95 

.38 74L$196N .89 

.39 74LS197N .89 
.39 74LS22 1 N  1.49 

.39 74L5240N 2.99 

.26 74L5241N 2.49 

.39 74L5242N 2.29 

.79 74L$243N 2.29 
.39 74LS244N 2.95 
.26 74LS245N 6.95 
.79 74L5247N 1 . 1 0  
.79 74LS248N 1 . 1 0  
.79 74L5249N 1 .69 
.26 74LS251N 1 .79 
.35 74LS253N .98 
. 35 74L5257N .98 
.45 74LS258N .98 
. 59 74LS259N 2.95 
. 68 74LS260N 69 
.45 74LS261 N  2.49 
. 65 74LS266N 59 
. 99 74LS273N 1.75 

1 .1 9  74L5275N 4.40 

B E C K M A N  
Digital Multimeters 

M ODEL� TECII .lt�J Ai\' D T [CII .110 

Cll;eO'�-�T£CHJIO!Ilsollalxlvelr�llnS. 7 II.I:"cWIS. 
29 � 1M 02S'4. VIX �� 
TheHCH30011.lS�05�'JOca::cvrJcy;n;lalltr.:�t.MINiuttS. 
bUIWitlw11nslli·OimS"' C011rury fltlciW f1 1 he \ O �cur· 
... .,..., TECH 300 O•o•tal M�o�ltomcle• . . . . . . . . . . . . .  s 1 00. TECH 310 O�gital Multornc1e1 . . . . . . . . .  $130 . 
VG-201 Vinyl Carrying Case. . . . . . .. S 10 . 
OG-202 Oelu•e Carrying Case . . • • . . • • . . . . . .  S24 . 
HV·21 1  High Vo\lage Plebe. . . . . . . . . .  S35 . 
RP·221 RP Probe . . . . . . . . . . . . . . . . . . . . . . . . . . .  $35. 
C1·231 AC Cuneo\ Ctamp . . . . . . . . . . . . . . . . . . .  $42 . 
Ol·241 Oelu�e Test lead Kot . . . . . . . . . . . . . . . $10 . 
Tl·242 SpareTesl leads . . · . . . . . . .  S6 . (Spes.) 

74LS00N 
74LSOIN 
74LS02N 
74LS03N 
74l504N 
74LS05N 
74LS08N 
74LS09N 
74LS10N 
74LS1 1 N  
74L512N 
74LS13N 
74LS14N 
74LS15N 
74LS20N 
74L521 N  
74L522N 
74L526N 
74L527N 
74LS28N 
74LS30N 
74LS32N 
74LS37N 
74LS38N 
74LS40N 
74LS42N 
74LS47N 
74LS48N 
74LS51 N  
74LS54N 
74LS55N 
74LS73N 
74L$74N 
74L575N 
74LS76N 
74LS78N 
74LS83AN 
74LSSSN 
74LS86N 
74LS90N 
74LS92N 
74LS93N 
74LS95N 
74LS9GN 
74LS107N 
74LS109N 
74LS 1 1 2N 
74LS 1 1 3N 
74LS I I 4 N  
74LS122N 
74LS12JN 
74L5124N 
74L5125N 
74LS126N 
74LS132N 
74LSIJ6N 
74LSIJ8N 
74LS139N 
74LS145N 
74LS148N 
74LS151N 
74LS153N 
74LS154N 

74LS155N 
74LS156N 
74LSI57N 
74LSt58N 
74LS160N 
74l$ 1 6 1 N  
74LSt62N 
74L5163N 

.45 74LS279N .59 

.75 74LS283N 1 . 1 0  PROTECTION AGAINST 

.75 74LS290N 1.29 TRANSIENT OVER VOLTAGE 

.75 74LS293N t .es SAVINGS ON ENERGY COSTS :�� �:���:�� � :�� _.I!I...:�UR<>E<>NI<OS 

.45 74LS324N 1.75 11 [ j ] 
.45 74L$347N 1.95 . I ., 
.49 74LSJ48N 1.95 • 

. 

49 74LS352N 1 .65 
.55 74LS353N 1 .65 
.55 74LS363N 1 .49 • · ) . 

1 .1 9 74LS365N .99 
1 :�� �:t;;:�� ::� POWER·SENTRY"' SUR��!LEls�E��ET"• 

.89 74l5J68N .99 n. rn .. Snlrf till ltiii�IIM S�t�t-ltu khl �Mies ll!O" 

.79 74LS373N 2.75 �ettx:r� ol oll eiec\IIJ"Ic flftletlrQillt'(:Q�UISotef�l� flfl i l20 

.59 74LS374N 2.75 VDil �t#l.lse 60HL OOo">tr ltlt . 

.89 74LS375N .69 The 1.0\s wnsisl ol a tvoo-g.Jlt SOld Stille OICU1 1wrd IJD-
.89 74LS377N 1 .95 =�� W 

llSO 
1 .25 74LS385N 1 .95 lntcroe� SI.rge·lm Scn.tl 2 1 60  
1.49 74LS366N .65 

.79 74LS390N 1 .95 

.79 74LS393N 1 .95 
2.49 74L5395N 1 .70 
1 .1 9  74LS399N 2.95 

.99 74LS424N 2.95 

.99 74LS668N 1 .75 

.75 74L5670N 2.29 

.98 8t LS95N 1 .99 
1 . 1 5  6 1 L596N 1.99 

.98 8 1 L597N 1 .99 

.98 8 1 LS9BN 1 .99 

LINEAR 
78H05 5.95 
78M06 1.49 
78M.G. 1 .49 MC1 488N 
LM105H .99 MC1489N 
LM 108AH 2.95 LM1496N 
LMJ(Y.)H .79 LM1556N 
LMJOICN!H .35 LM1600N 
LM304H .98 LM1820N 
LMJOSH .89 LM1 850N 

THE BON E  FON E  
��) o SKIERS 

o JOGGERS 

o SKATERS 

o CYCLERS 

You must hear 
it and !eel it 
to believe itl 

� AM/FM Sie<eo 
surrourlls and 

fills yoor body 
with sound. 
No earplugs. 

You 'IYCar itl 

tl Apple· II. 1 6K 

or Apple' II. Plus $990 
1 6K Apple Upgrade Kit $62.95 

Hi·Speed Seria\ 1!0 . . . .  51 74.95 
Cenlronics Printer l/0 . . \99.95 
Applesolt II Firmware . 174.95 
Apple Clock . . . . . . . . . . . 189.95 
lntrol X-10 Sys\em . . . . .  26995 
lnllol X-10 Contrd!et . . . . 17995 
All Music Synlhesi2et . .  259.95 
1 6 Ch. Ana!():J in�t . . . . 249.95 
2 Ch. Analog Out�t . . . . 164.95 
1J·Key Keypad . . . . . . . . 1 19.95 
Visi-Calc .. . . . . . .  149.95 

OS65 DMJi·Sector . . 5349.00 
APJ)Ie Graphics Tablet. . 795.00 
D.C. Hayes Modem II . .  34995 Disk II w/Cootroller. . . . .  4 75 00 
Disk II . . . . . . . . . . . . .  575.00 
Pascal L.a!YJ System 475.00 
Parallel Printer Catd . . . . 165.00 
Ccrmrunicatioos Card 2 1 0.00 
Busu-ess Sottware Pkg. . . 625.00 
Corws 10 Megabyte Dnve 

. . . . . . . . . . . . . . . . .  4625.00 

Integer ROM Catd . . . 5175.00 
Proto Ca1d. . . 21.95 
M & R MOOulator . . 2995 
Sanyo Cassette. . . . 54.95 
16K Upgtade Ktt. 6295 
Apple RadiO Car . . . . !59 DO s- Floppy Con!Ioller . . .  350.00 
Heuristics Speechlab . 179.00 
Romplus +. . . 169.00 
Supertalker 279.00 
Cashier . . . . . . . . . .  25000 

JI\.ATARI® soo & 4oo 
Personal Computer System 

ATARI 800 $899.00 
ATARI 400 $499.00 

ATARI 800 Includes: Computer Console, BASIC Lang. Cartridge, Educalion 
System Master Cartridge. BASIC Language Programming Manual, BOO Operator's 
Manual w/Notebook, Atari 4 1 0  Program Recorder, BK RAM Module, Power 
Supply, lV Switch Box . 

M""" 
O.scOrM 5'¥.100 
Pmlel 49900 Pl-o;)riJII II«olltf 6900 
S.ltloii"I -IOJII tlltifru 
f<tcatO"ISyStemt.\as�erC�ndgl: 2800 
AIMrBASIC 5500 Aswrrtllel [lerug 5500 

• B.l$�lti.JII 4200 
LJit . 4200 
Sutler Bre.:�li.w\1" 4200 
MU$11; CorTo;rst! 5�00 � &.ool'" �200 CollfkJterC�ss. SSOO 
Hcmefonaru SSOO 

EtKillu Sytl .. Cuutti Pn'ltaal 
US H o slorv 
US Gol-trm"Cill � SUI$ W(J"(J ttoSJorvf\'o"ts:tml B.lscSocoolo!1Y """""' """"M ��oi AtcCU"IIIIQ "'"" 
Gota! CI.1S$1CS(tnQIShl 
Busoness C�roons B.nc PsY.I"dlVr 
Elleclr.l!Wnl.ng 
Ao.lo M!!O\Ino:.s Pr�ofEcon:rna 

'"' 
'"' 
3500 
'"' 
3500 
3500 
3�.00 
lS.OO 
3500 
3500 
3500 
3500 
3500 
3500 

"""" B.lsoc EieclrOCOIY 9ascA�I lnk Ca•td Pn'I!1•Cnunn 
Guoe lo i!ASIC PrCQ.wm�r-. 
BAStC G311l: Prtqams AU·C•Ih...-, 
8K RAM Mtr!Vi MDOM 
16K AA.\t !Jerrory l.!olk 
Ollbllll 
Blri.Ot?:ettts Dl$1.f�MOW9tf Atctwr, Cntr.len Droli"flQConlrole<P;w 
P.D:i'e C<InUollefPa:t Joo;S:ock Contrda Pa• 
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3500 

\800 
1900 

11000 "'" 
•oo 

"" 
" "  
"" - J25,51 T E X A S  I N ST R U M ENTS g� 99/4 PERSONALECOMPUTER 

� Superior Color, Music, Sound and Graphics- and a �owerful Extended Basic - All Buill ln. \g!! -- $1 099.00 

�carnrnadare 
DISCOUNT�A�J" LO':J AS $ 77 5.00 
2001-BK 17500 2023 8G-CO' PIM ! P,lllel l'lln:er 69500 
2001·16KN 97500 2040 0WI Morr 01$1< 0rM 11SOOO 
XlOH6KB tft91 97500 Ptl loiEfE C.llllr J99S 
2001·32KN 12SO.OO 1Ef£ 1a lEH Cable 4995 
2001·32«8 !ft91 125000 C2N E.;en\11 Cnsene OeO. 9�00 

• 
• 

LM306H 3.25 LM1889N 
LM307CN/H .29 LM2 1 1 1 N  
LM308CN/H .98 LM2900N 
LM309K 1.49 LM2901 N 

LM1414N 1.90 
LM1 458CN/N .49 

1.49 
1.49 
.89 

1.50 
.79 
.95 
.95 

3.95 

1.75 
.99 

2.50 
2.95 
2.29 
1 .99 

3.49 

2.99 

2.75 
1 .49 
1.29 
1 .49 
3.25 
3.25 
4.95 
1.49 
1.29 
1.69 
1 .69 
1.99 
1.29 
2.75 
249 
199 
2•9 
2.<19 
249 
. . .  
1 95 

69 

1 <9 

3.95 

3.95 

3 50 

ttT�\ sa 5 gs '�"':":·�'"�"":·:·'": .
. :··:m·:_�":'":_ ___ .. """ ____ .:::::::..JI 

CDmPUCPUISH. LM31 0CN 1 .25 LM29 1 7 N  
LM3\ 1 0/CN/H .98 CA30 13T 
LM312H 1 .75 CA30 18T 
LM317T 2.75 CA3021T 
LM31 8CN/H 1 .49 CA3023T 
LM319N/H 1.25 CA3035T 
LMJ20K·XX' 1 .49 CA3039T 
LM320T-XX' 1 .25 CAJ046T 

LM320H·XX' 1.25 Ll-.t3053N 
LM323K 4.95 CA3059N 
LM324N I .25 CAJ060N 
LM339N 95 CA3062N 
LM340K·XX' I 49 LM3065N 
LM340T·XX• I 25 CA3080N 
LM.340H·XX' 1 .25 CAJ081 N  
LMJ.14H 
LM348N 
LM358CN 
LMJGON 
LM372N 
LM376N 
LP.1377N 
LM380CN/N 

LM38 1 N  
U.1J83T 

LM386N 

LM387N 

L M390N 

I<JE53 1 V/T 

NE555V 

N E556N 

N E56 t l 
N E562B 

NE5fi5N/H 

NE5fif;ttN 

NEbfdV/H 

NE592N 

UM02H 

LMf(}CtN/H 

L M 1 1 0N/ H 

UM I I N/H 

L M / l <; N  

LM I2J N/H 

ll.-l r!;INIH 

U.1 rJ':IN 

LM74 1CN/H 

U.17-11CN· Iol 

L l.17·1 iN/H 

L M7•18NIH 

L1.176QCN 
U.1 1 3 1 0N 

I .95 CAJ082N 
I 85 CAJ083N 

98 CA3086N 
1 49 
195 

3 75 
3 75 
125 
1 79 
1 95 

1 '9 

1 '9 

> 95 

3 75 
39 

98 
1 9.95 

7 95 

CA3089N 
CA3096N 
CA3097N 
CA3130T 
CA3140T 

CA31<16N 

CA3160T 

CA3190N 

CA340 1 N 

MC342JN 

MC3460N 

SG3524N 
CA3600N 
LM3900N 
LM3905N 

I 25 lM3909N 
I 75 RC4 1 3 1 N  

1 50 

2 75 

2 99 

l'lC4 136N RC4 1 5 1 N 
RC4 1 9•1 

2� RC4 1 95 

CJ8 Ul N200 1 
10 UlN2003 

I q� SN75•1�0N 15 �N 75·151 N  Cl8 5N75<152N 
I 15 SN75•153N 

3J SN 7545•1 N  
1 q  SN75<19 1 N  

19 SN75492N 
39 SN75<193N 

2 95 5N75<194N 
1 90 

59 
"' 

98 

2 95 
1 1 0 

' 50 
-1.95 
<1 •10 
"5 
1 50 

59 

49 

49 

.,. 

" 

89 

69 

89 

69 

FLOPPY DISK DRIVES 

MPI 851 ·5'14". 40 track.s . . . . . . . . . . . . .  279.00 
Shugart SA400·5'1.- 35 tracks . . . . . . .  295.00 
Shugar1 8001801R 8" . . . . . . . . . . . . . . . .  475.00 
Siemens Shuoarl Coni!J31rble Model, 

F00-1 20·80 . . . . . . . . . . . . . . , . . .  429.00 
PERSCI Model 277 Dual . . . . . . . . . . .  1 1 95.00 
WANGO/SIEMENS 5� ·.- Orrve . . . . 290.00 
MPI 652 5'/• Dual. . . . . . . . . . . . . . . . . . . 395.00 
WANGO/SIEMENS 282 Dual S' "o" . . . 395.00 
WANGOISIEMENS 82 . . . . . . . . . . . . .  290.00 

MONITORS 
Sanyo 9� . . . . . . . . . . . . .  S 1 6 9.95 
Sanyo 15- . . . . . . . . . . . . . . . 279.00 
leedex 1 2"" . . . . . . . . . . . . . . .  1 3 9.9 5  
Motorola 1 2�. Hrgh Resolutoon, 

22 MHz, OEM Model 
11M3000·340. . .  2 1 9.00 

Zenith 13M Color MoMor . .  499.00 
MGA 1 3" Color lV . . . . . . .  349.00 
VAMP 1 9"' ColorMonitor . .  575.00 
VAMP 15" Color Monitor . .  449.00 

r:SCCONTINENTAL SPECIAL TIES 
Model3001 Otgttal Capac1tance Meter . . 275.00 
Mad!l 333 Trt·MIXIe ComparatOf . . 295.00 
Model lM-3 40·chanr.e\ logic Mon1tor 585.00 
Model lM·l logic Monrtor 60.00 
Model lM-2 logtc Momtor. . . 147.00 
Mode1 ZOD1 Swt'(!pablcFur.:tion Generator .. 1 8600 
Madel 5001 UruVffsal Counter· Timer 36000 
Made1 6001650MHz flequencyCI).!nter 38500 
MAl· IDO 100 MHz Portable Frequency Crunter 

149.00 
PS·500 500 MHl Decade Prescaler 7000 
MAX-50 50 MHl Handheld FreQuef'l(;y Counter 

77.00 
MAX-550 550 MH< Handheld Freouenc:y Coonter 

Mo�ti 400J Pulse Ger�e�a\01 
Ma�tl DP-1 Oogrtal Pulse� l():JrC PIIi:JeS 
MDdel lP·I 0'!Jr1al l�rc Probe 
Madtl lP-2 Ecooomy Logrc PrObe 
Madtl lP·J H1gh Speoo logrc Probe 
Modtl lPK·l l():Jrt Probe Ktl 
Logrc Prtbe AccesSO'•es 
Model lTC-I. LTC-2 Logca1Anaty5JS Krts 

16500 
83500 

8300 

5000 
2800 
7700 
2 1 95 

21 
2201250 

ff zemco.mc. 

cruise control 
An 010:1a1d nJVIC}lt.cml COTCllttr lor arttnmles.. uw.s.an::l 
recrea\Km( ��es Ftatures cru•se CO"ltrol loetmanage­
mert syslem. tup cOO"(ltller. rl'l.lllrliJ'Ct•� cuam crystal 
�me ax.nter. 1*zS many othtr tun::tO"IS 

HAND HELD 
COMPUTER SPORTS GAMES 

$1 8.95 EA. 

����! 
ELECTRONIC ELECTRONIC FOOTBALL SOCCER 

Texas Instruments 
ELECTRONIC DIGITAL 
THERMOSTAT 

The Intelligent Way To 
Cu1 EnergyCostsYear· 

· "'""' 
Use OJ"IIy The Enetgy 
YooReally Need - WIIh 
TheTwch or A Bunoo 

The T e�as Ins! rumenl s Electromc Oogrtal Thermo­
S1a1 rs 1he rntelhgenl way to cui energy costs year 
•ound. A fully automatic. 24·hour. se1 and lorge1 
comtort system tor me home. '' c.ao actually pay 1 
lor orsell on tess than one season. 

Sugg. Ret. S 1 60.00 
ACP Pnoe S1 049 5 

SINGLE BOARD COM PUTER SELECTION GUIDE 

BOARD KIM·1 
SYM·1 
Cromemco 
SD·SBCIOO 
AIM 65 
Cosmac Vip 

PROCESSOR 
6502 
6502 
zao 
ZBO 

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. 

Circle 274 on inquiry card. 



... 
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'o'1CIOE·22 800 

' V200 E·JO &00 

6800 MICROMODULE'" PRICE LIST 
MODEL NO. DESCRIPTION PRICE 
9600A Smgle Board Microcomputer S495.00 
9609 Advanced Single Bd. Comp. (68091 595.00 
9601 1 6  Slot Mother Board 1 75 .00 
9602 Card Cage 75.00 
9603 B Slot Mother Board 1 00.00 
9604 Power Supply 275 00 
9605 DC Input Power Supply 325 00 
9610 Ut1l1ty Proto Boa<d 3900 
961 1 Arrth. Proc/Memory Module 495.00 
9612 Butfered Ut1lrty Proto Board 49 00 
9616 32K EPROM/RAM Module 25000 
9617 EPROM Programm1ng Head 250 00 
9620 16 Channel Parallel 1/0 Module 2!)5 .00 
9622 Serrai·Parallel l/0 Module 325 00 
9627 16K Star.c RAM Motlule 470n� 3q5 00 
9629 32K Static RAM 450ns 695.00 
9629A 32K Statrc RAM 200ns 895 00 
9630 Card Extender 66 00 
9640 Multiple Programmable Trmer 395.00 
9650 8Channcl Duple� Serra1 110 Mod 395 00 
9655 lntclhgent Tape Controller 550 00 
96103 32/32 1/0 Module 27500 
96702 Contact Closure Module 350 00 

UNPOPULATED BOARDS (Also A�arlablel 

* Bank Selectable * Uses 4 1 1 6  200 ns. 
* Write Protect • Power 8Vo'C. ±t 6VOC 
* Phantom * Up to 4 MHz 

Ex panda 64 Kit (4 1 1 6) 
1 6K S290.00 48K 5444.00 

TRS.BO/APPLE 

MEMORY EXPANSION KITS, 
41 1 6's, 16 K (200/250 ns.) 

8 pes for $62.95 
w/instructions & jumpers 
Call For Volume Pricing 

HAZELTI NE TERMINALS 
SALE $749.00 

Mcxlel1 500 

EMAKG-22 • • • • • • • • • • • • •  $799.00 
Prints a 132 col/line. Available with parallel or serial 
output at same price. 

MIKA 20 • • • • • • • • • • • • • •  $1 280.00 
9x7, 125 cps 136 characters/line 
Full 15" width. Super lor business applications 

requiring large IBM format paper. 

1980 IC Master . . . . 59 95 Intel MCS 80 Manual. . . • . 7.95 
NSC nL Data . • . . . . • • . . 3.95 Intel MCS40 Manual. . . . .  4.95 
NSC Lrnear . . . . . . . . . . . . . . , 4.95 AMD 8080A Manual. . . . . , 5.95 
NSC Linear App Notes II . 3.95 AMD Schollky Databook 4.95 
NSCCMOS . . . 3.95 AMI MOS/LSI Data . . . . . . .  3.95 
NSC Memory. .. 3.95 Gl MOS/LSI Data .. 4.95 
Intel Oatabook . . .  _ .• . 4.95 Harrrs Anal09 Oatabook . .  4.95 
Intel MCS 85 M�nual 7.50 TI L1near Control Data . 3.95 

SALE • OSBORNE BOOK$ • $ALE 

lnrro to Mrcros Vol 0 
Intra to M!C<OS Vol I 
B080A Programm.ng 
6800 Programmrng 
Z80 Programmrng. . . . .  
Vol I I  Some Aeal Mrcroprocesso•s wt8mde• 
Vol Ill SQme Reat Supoor1 Oevrces w/Brnder . .  
1111ro IO Mrcros Vol. Ill 

- -� rii - � g; . ft.SQ 7.75 
� 27 50 
?e-QO. t 8.50 

. 'ZtH)Q. t 8.50 

SALE • DILITHIUM COMPUTER BOOKS • SALE 

Undm�tandrng Computers 1t.96o- 1 95 
6080Mrcrrxompu\(!r E•pmrmrlnts .. T'3':9f.. I 1 .95 
lk'9•Mrng BASIC 8 95 
lkoyrnne•s Gios!>ary & Gu>de 
Peanut Bulle• & Jelly Gurtle to Computers 
6080 Machmc Languaue Prog•ammrng 
tlome Compurer!o VOl I tla<dw:lfl:: 

t II Soltware 
' 

RETAIL STORES OPEN MON·SAT 
STORE 1310 "B" E. Edinger STORE 674 Ef Camino Real 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES' 

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 of the most complete catalog of computer products. 
A must for the serious computer user. 

MICROPROCESSORS 
Z800t t 6 brt to8Mb . . • . S t 89 00 
Z8002 1 6 brt to 64K t 4 9 00  
zao . . .  . . . . . . . . .  1o.1s 
Z80A . . . . . . . . .  . t 4.50 
F-6(38501 t 6 9 5  
2650 . . . . .  18.95 
COt 802 . .  . 1 3.95 
8080A . . . . . .  . 8.50 
8080A·4MHr , . . . . 19 95 
SALE 6085 . . . . . . . . . . . . . . . . . 19.95 
8008-t 1 4.95 
2901 . . . . .  990 
290t A . . . . . . .  . . . .  1 4 9 5  
2903 4·br1 Supet!olrce. 29.95 
TMS 9900JL . . . . . . . . . _ . . . .  49.95 
CP\600 . . .  39.95 
6502 . .  1 1.50 
6502A . . . . .  . . t 6.95 
IM6 100. .  . . . . . . . . . . . .  29.95 
6800 . . . . . . . . . . . . . . . . . . . . . . . 1 1 .75 
68008 2.0 MH: . . . . . .  : . . . . . .  19.95 
6602P . .  • . .  . . . . . . . .  1 7.95 
8035 . .. . . . . . . . . . .  t 9.95 
8755 . . . .  . . 49.95 
8748 . . 69.95 
6809 . . . . .  . . . . . . . . . . . . . 64.95 
8086 • .  • . . 69.95 

ADVANCED SUPPORT 
AM95 1 1  Alrth. Procenor .•. 1 7 5.00 
9512 Aloth Ptocessot . . . . . . .  t 7 5.00 
9513 Unrv. Trmrng , ,  .. 79.95 
AM9517 OMA Conttollet . . . .  18.95 
AM9519UnlversallntCtruP1 . . 18.95 

Z·80 SUPPORT CHIPS 
Z80·PIO 2.5 MH: . . . . . . . . .  8.75 
Z80A·PIQ 4 0 MHz . . . . . . 1 2.95 
zeo-crc · 2.5 MHz . . . . . . . .  8.75 
Z80A·CTC 4.0 MHZ . . . . . .  12.95 
Z80·DMA 2.5 MHZ . . . . . . .  29.95 
Z80A·DMA 4.0 MHz . • . . . . .  36.95 
Z80·SIOIO 2.5 MHz . . . . . . .  35.95 
Z80A·S1010 4.0 MHZ , . . .  , • 39.40 
Z8Q-SI011 25 t.\Hr . . 35.95 
Z80A·SI011 •I 0 MH: • • • . . . .  39.40 
ZBO·SI0/2 2 5 MHz • • .  , . .  35.95 
Z80·SI012 4 0 MHt . • • . . .  39.40 

8080/8085 SUPPORT 
8155/8156 1/0 . . . . . . . . . . . . .  24.95 
8755 1/0wrlh Eprom . . • . • . .  64.95 
8202 Dyn. Ram Cont . . . . . .  3·1.95 
8205/74S t38 Decoder . . . . . .  3.95 
82 1 2 8 bit lto . . . . . . • .. 2.75 
8214 P!iorrty lnt . . . . . . . . . . .  5.25 
8216 BusOrrvet . . . . . . . . . . . . . .  2.75 
6224 Clock Gen . . . . . . . . . . . . . .  2.95 
8224·4 (4MH:) . . . . . . . . . . . . . . .  9 7 5  
8226 Bus D.,ver .. . . 3.95 
8T26 eus Du�e• . . . . . . . . . • • • . .  2.95 
8228 Sys. Control . . . . . . . . . . . .  5.50 
8238 Sys. Cont.. • . . . . . . . . . . 5.50 
8251 Pl'og. 110 . . . . . . . . . . . . . . . .  6.95 
8253 1nt. Trmer . . . . . . . . . . . . . .  16.95 
8255 P•og. I!O . . . . . . . . . . . . . . . .  6.50 
8257 Prog. OMA . . . . . . . . . . . . .  1 6.95 
8259 P1og. lnt . . . . . . . . . . . . . . . 1 7.95 
8275CRT Controller . . . . . . . . 59.95 
8279 Prog. Keyboard . . . . . . . .  1 8.95 

6800 SUPPORT CHIPS 
- 6810 t 28 x 8 Ram . . . . . . . . . . . 4.75 

6820 PIA. . . . • . . • . . . • . . . • . . . 5.95 
6821 PIA. . . . . . . . . . . . . . . . . . . . . .  6.50 
6828 Prio1ity Int. . . . . . . . . . • • .  9.95 
6834·1 5 1 2  • 8  Eprom .. . .. . 1 6.95 
6845/H046505 CRT Coni • . .  39.95 
6847 Color CRT . .  . . . . . . . . .  49.95 
6650 ACIA . . . . . . . . . . . . . . . . . . .  5.95 
6652 Serial Ada pier • . . . • . • • 5.95 
6860Modem . . . . . . . . . . . . . .  10.95 
6862 Modulator . . . . . . . . . . . . .  1 1 .95 
6871A t .OMHz OSC. . . . . . .  25.95 
6675 . . . . . . . . . . .. . . .  8.25 
6880 Bus D1iver . . . . . . . . . . .  2.95 
MC68486 . . .  .. . . . . . . . . . .  19.95 
68047 . . . . . . . . . . .  24.95 

1 802 SUPPORT CHIPS 
1821 SCD 2K AAM . • . .  25.00 
t822 SCD 256 � 4 RAM. .  1 6 95 
1824 C D 32 • 8 AAM . 9.95 
t852 CD 8 brt lfo . . . . . . . . . .  10,95 
1854 Uart . . . . 10.95 
t 856 CD IIO . . . 8.95 

STATIC RAMS 
1·?4 25·99 1 00 

2 1 L02 450n!o t 30 t 25 99 
2 1 L02 250ns 1 .59 t 55 1 1 5  
2 1 1 1  3 7 5  365 3 5 5  
21 1 :2· 1 2 95 285 2 6 5  
21 01 · 1  2 9 0  2 70 2 55 
2 1 1 4L·2501!S 140451 895 7 50 6 50 
2 1 1 4 L·450ns. (4045) 5 50 5 25 4.75 
4044 250 ns 6 95 7 50 6.90 
4044 450ns. 595 5.95 4.75 
EMM4200A 9 75 8 75 7.95 
EI,IM4402 7 95 7 25 6 25 
EI,IM 4804 1 2 50 1 1 50 9 95 
5 1 0 1 C·E 7 95 7.95 7.25 
AMD914014 1  t095 1 0 2 5  9 2 5  
AMD91 30131 1 2 9 5  1 1 95 1 0 2 5  
1 10 1  1 95 1 .75 1 25 
P2 125193425(45ns.) 995 8.35 8.25 
6508 1 K A t CMOS 7 95 7 9 5  7 25 
6518 1 K � 1 CMQS 7 95 7 95 7 25 
74St8964 t>it R11m 3.95 3.25 2.50 
2147 LowPowc<4KSIAirc 1 9 95 1 8.95 1 6.95 

DYNAMIC RAMS 
41 6/4 1 t 6 1 6K t t 6 P•nf. . . . . . . 8 75 
Set ol 8 41 6's . . . . . . 62 95 
4t 1 5  8K t16 P1,l . . . .  .. . . . . . . . . . . . . . .  6.9� 
4050 4 K A  I (18 Prn) .. .. .. 4 9 5  
4060 4 K •  1 ( 2 2  Pm) . . . . . . . . . . . . . . . . . . . .  4 95 
4096 41<• I (16 Pr,) . . . . . . . . . . . . . . . . . . .  3 9 5  
2104 4K x I t t 6 Pin). . . . . . 4.75 
4027 4K .rr. 1 t t6 Prn). .  4 95 

;���- : : : : : � _;; 64K 4oo8L : . !:�; 
5270 . . . . . 4.95 RAMS 6605 . . 7.95 

;��g _
·
_
·
_
·
_
·

; �: �; $175.00 ��-- · · : i:�g 
SOCKETS 

Wire Wrap 3 Level 
# Pins Lo·Pro Soldertall nn Gold 

8 .1 5 32 .4 5 
14 . 1 9  .36 .59 
1 6  .20 .38 .62 
1 6  24 .59 .84 
20 29 .69 ,99 
22 .24 .79 1 . 1 0  
2 d  38 .85 1 .20 
28 43 1 .1 0  1 .49 
36 .56 1 .25 . 1 .69 
40 60 1 .40 1 .89 

ZERO INSERTION FORCE 
1 6 Pin S5.50 24Prn 57.50 40Pm S l 0 2 5  

LED READOUTS 
P'lrl l• &1:1 t.llr Otsu1f!IM P1iu 
Ol104 -lOO Red Conm t.J!r«<e 99 
Ot707 300 Rcd CG'IY\I Anooe 99 
FNOJ57 J57 Red C<mn. Citro:te 9'i 
FN0501 � Red  CG'IY\I CU!Olre l+t ) 99 
F/4050315001 .500 ROO CG'IY\I Catrale 99 
FN0507{51()) 500 Red CG'IY\I AIIOOe 99 
FND5� 500 fled Conm AnOOe 1+0 99 
FNOSlO .500 Gtten Ctm:n Cai!IOOe t 4 9  

FNOS.SO .500 0r;Jili}!! CG'!Y11 Cattr00e t 4 9  
FN0803{800l .800 fled Ctmn Caltolt 1 75 
FNOS07(810) .800 f\ed CG'IY\I Anooe t 75 
HP5082-7J.IO £r00 11ed 4 • 7 Hcu:l�l 2095 
HP5082-7300 600 Red  • • 7 $vi Orgrt RHO' 1895 
Hi'508H731 .300 Red C<mn. .t.nrxlil 75 
Til.JOS - Red An�y 5 l 7  795 
11LJ08 270 Red NUII'ItiiUI O<SOLly 10 95 
TILJ09 270 Red Nr.rTrefiQI D<soby 995 
TILJtt '170 Reo 4 • 7 Ht<olt'Cr!lal 1095 
MAN2A 3'10 Red Alll'J 595 
MANICA .270 Red Alph.lNrrnenc 895 
XAN306t JOO Red CG'IY\I Arnle AqruOP 1 25 
XAN3062 300 Reo Ctmn Anllle Lelt OP t 2 5  
XAN306J 3 0 0  Rerl O��.,.. CA. lell OP 1 2 5  
XAN3064 3 0 0  Red CQmm CaUIOOe Rrghl DP 1 2 5  
XANJ05t JOO Green C<rrrn Arnle RqhtDP 199 
XAN30S2 JOO Grfef\ Cl:rmr Anllle LfftDP 1 9 9  
XAN3053 300 G r !'ef\  Ovt � low  CA. lelt O P  I 99 
XANJOS-4 300 Green CG'IY\I t.lllok llyrt OP 199 
XAN3081 300 Yen,w Cr:m'I\ AilOlre, R/oJ':I OP 2 t 0  
liANJot!2 300 Ytl10to' CO'li'<I A.nolle. Lfft0P 210 
XAN308J 300 Yelkrw � C A. lelt 0P 2 1 0  
XAN3084 JOO Ytlbt< Ci:m'ri CitrrOOe. Rqlt OP 2 t 0  

::�� �o 11o 
1�-�; f-....:;fC::._::S:::P..:E:.:C::.fA=L.:.P..:U::.R�C:::H�A::;S:::E=----1 

6502 SUPPORT CHIPS 
6520 PIA. . . .  .. .. 7.50 
6522 Mult.. . . . . . . . . . . . . . . . . . t 1 .95 
6530-()()2.003,004.005 . . . . . .  2 1 .95 
6532 . . . . . . . .  t 9.95 
6551 . .. . . . .  1 9.95 

PROMS 
2708 450 ns . . . . . . . . . . . . . . . .  8.25 
2708·6 650 ns . .. . . . . . .  7.50 
1702A 4 9 5  
2732 . . . . . . . . . . . . . . . . . . . . . . .  74.95 
27H l·5V . . . . . . . . . . . . . . . . . . .  29.95 
2710·5V. 12V . . .  2995 
2758·5V . . 29.95 
5203AO . .  . .  . . . . . . . . . . . t 3.95 
5204AO , t 4 95 
IM 5610. . .  .. . . . . .  3.90 
SALE 6223 32 .rr. 6 . . . . . . . . . . .  2.95 
82S1 t 5 51 2 x 8 (TSI . . . . . . . t 6,95 
82S123 32 � 8. . . , 4.90 
82$t26 256 A 4  . .  4 9 0  
82S I 29 256 � 4 fTSt . . . . . . . . 4.90 
82SI30 512 A 4 10C� . . . . . . . 6.50 
82S23 . . . 695 
82SI31 ... t 4 95 
82St37 . . . . . . . . . . . . . . .  . . . .  14.95 N_q_TE: WE PROGRAM PROMS 

CHARACTER GEN. 
2513-0Dt 15V)Upper . .  . . .  950 
25t3-oD5 {5V) Lower . \0 95 
25t 3·ADM3 (5V) Lower 1 4 95 
MCM6!i71 It 75 
MCM657 1 A  1 1 .75 
1.1CM6574 . . 1 4 50 
MCM6575 1 4 50 

UARTS/BAUD RATE 
mt 60'-'8 15V t;rv, 3 9� 
AY5t 01 3 15V t;'Vt -19� 
AV510 1 4A! I 6 1 ;> 15· 1 4VI 6 95 
AV5 10 1 SA/ 1 863 t 5Vr 695 
Tt.I$ 6-Qt l t5V t2VI :t � 
IM6401 7 9 5  

IM6403 8 95 
2350USRT 995 
1671 B As!lo� 2-1 95 
SALE TR14720 . . . . . . . . . . . . . 0.05 
MC ! -1-1 1 1 1 1 .95 
4702 1 .: 9s 
W0 t 9.: 1 9 S5 
COM5016 1 6 95 

KEYBOARD ENCODERS 

LF 13508 JFEl Analog Mullr 6 011 . . 8 95 
ICM 7045 Precrston SlopWatch .. 23.95 
ICM 7205CMOS LEO S1opwatch1Trmer . t 9.95 
ICM 7207 Oscollator Controller .. 7.50 
ICM 7208 Seven Decade Counle• 1 8.95 
ICM 7209 CiockGenorato• . , . . . 6 9 5  
ICL 7 t 0 7 3 1'J O.got AJ0iLED) . . . . . . t <1 95 
MCI 4433P 3'·> O.g•t AID Convener 13 95 
ICL8211 Voltage Relerence . .. 1 95 
LM 390N Battery Op. AudiO Amp . . . . . 311 00 
LM 1800N PlL FM Ste<ero 311 00 
LM t820N AM Aadoo • . . 

• 311 00 
LM 1850N Gtound Fault IC . 311 00 
LM 2900N OutiCI Amphher . . . . . .  . . 211 00 
LM 2901 N (HM) Quad Comoorator. . 211 00 
LM 2917N FrCQ to Volt Conv 211 99 
AY-3·3550 41• drgrl DMM . .  . •. 24.95 
AY·5·3507 40MHz DVM . , . . . . . . 9 95 
MEM 4963 Mostet Smoke Detector . t t  95 
27508 31 K 8 Prom (1M 5600) 2.95 
Gl t5M 6 chllnne1 Moslel . . . •. .  . . .  , 1.49 
ULN 2003A 1 channel D11�Ct . . . 99 
10146 \ K � t ECL Ram . . .  . 9 95 
MCM 1-1505 64 Or! Statrc Ram . . . . . . . . .  6 95 
7520125 . . . . . . . .  50 LM 377 . . . 1 .25 
t488fl489 . .  211 99 LM 387 . . . . . . I 25 
MK50t 4 Catc .. Ji1 99 LM 3302 . 3/1 99 

����K : · 
. . . . .  

3
��:;� �� ��� : . . �;: .� 

LM323K . . 4 95 AC 4 1 3l . . 211 99 
MC1372 8 95 COM 5027 39.95 

COM 5037 . 49.95 

PROCESSOR TECHNOLOGY 
NKAA Oynamrc Men•ory Boa•ds, Assembled 
Wrlhout AAM. PAQM. or Data Delay Lrne 
uo lo 64K oer Boa•d s 139 95 

FLOPPY DISKS 
CERTIFIED! 40 TRACKS 

DOUBLE DENSITY 
8" 3740 IBM Compat S4 39 
5'•" Hard 1 0 Secto• S399 
5' ,- Soh Sector 40 T•ack 5399 
Vrs!a compuleo drskettes by Veobatun Mrntmum 
o•de• 1 0  For quAnlrly pur�hases please call 

ALSO AVAILABLE 

DOUBLE SIDED 
DOUBLE DENSITY 

FLOPPY DISK 1/0 
t 77 1 �1 8" & 1.1tnrlloppy 2495 
uPd372 Nec Fiormy 4995 
1781 Dual Floppy 2995 
1 791-Ql Dual Flc,ppy 3695 
uPd 765 Floppy 49 95 

A/D CONVERTERS 
0700 8 brl Brnary 13 50 
8701 tO bot 6tnary 22 00 
8703 8 1>11 TS . . . . . . . . . . 1 3 50 
91100Volt to FreQ Conv . . . • . . 7 25 
6750 3h O•grt BCD t 3 95 
t408L6 6 M  395 
1 ·108L8 8 brt. .. . 5 9 5  
OACOl D to A . .  5 9 5  

TV CHIPS/SOUND 
AY38500-t 6 Games 6/W 
AY38515 Color Con·:ef:er 2 95 
AY38603·1 Roadrace Game 8.95 
AY38605·1 Warfare Game CALL 
AY38606·1 Wrpeoul Game . . 9 50 
AY38607· 1 Shoolrng Gallery 8 9 5  
AY369 1 0  Sound Gellerato• 1 2,95 
SN76477TISouf>d Gene•ato• 3 95 
Ml.1532011 t TV Svnch Gen 9 95 
MM5369 Prescatet . 395 
LM 1889 AF Modulator . 395 
MM57t00 NSC Color"TV 6 9 5  
MM57104 Clock Gen 3 75 
RF MOdulator w/Audro 8 95 
M4R MOdulator. . .  29.95 

WAVEFORM GEN. 
8038 Functron Ge, . . • . . . . . . 3.95 
MC4024VCO . .  . 2.95 
LM566VCO . . . . . . . . . . . . . 1 .95 
XR2206 Funclion Generalot . .  , 5.25 

SHIFT REGISTERS 
MM500H Dual25. . . . . . , . . . . . • . 50 
MM5056N Dual 256. . . .  . . .  2.95 
MM5060N Dual 128. .  . 2 95 
2510A 0ual 100 . 1 95 
2847 Ouad 80 . . . . . . . . . . . . 4.95 
334 1 Oual 80 . . . . . . . . . . . . . .  495 
3351 40 ..  9 FIFO . . . . . . . .  1 7 95 
3357 Ouad80 . . . . . .  . .. . 695 
9<103 t 6 �  4 FIFO . . . . . . . . . . . 24.95 
9408 I 0 Brt Seouencer . .  • . 9 95 

CTS DIPSWITCHES 
CTS206·2 1.75 CTS206·7 1.75 
CTS206-4 t 7 5  CTS206·8 1 95 
CTS206·5 1 .7 5  CTS206·9 1 .95 
CTS206·6 1.75 CTS206·10 1 95 

CONNECTORS (GOLD) 
0825P tRS232) 3 25 
D825S Female. .  . 3 75 
HOO(l . . I 25 
Set wiHood. Sale . 57.50 
22144 W/\V, S/T, KIM 2 95 
43186 WNI. SIT. MOT 6 50 
501100 5-t OO Connector wtw 495 
51J/t005·100 Connectorslt 3.95 

NAKED PC 
Z·BO CPU ll!haca) �34 95 
8080A CPU 34 95 
81< Stator; RAM )Logosl 24.95 
t6K Statrc AAM 12 1 1 4 1  2l=l 95 
32K Stallc AAM I2 t t 4) 29.95 
Floppy i!O(lart>elll 3995 
Casseue i!O (Tart>en) .. 2995 
8K Ep�omt2708) 24.95 
t 701 Eo• om Board 30 OC' 
2708127t6 Ep�om tltnaca) 3-l 95 
270812716 Eoromf'.W,ICI 3000 
Reallrme Ciock 3495 
ACPProto Bd (3M Conn ) 27 95 
Vecto• 8800 P•oto 22.20 
Vector 8803 1 1  slot MB 2995 
ACP E�wnder w/Conn 1 8.95 
Vodeo lnterlace tSSMI 3 1 95 
Parallel lnterlace !SSMI 31 ,95 
t 3 Slot MotherBoarD 1\VMC! 32 95 

9Siot Mothe•Boa•diWMC1 2995 
8Siot1.1othe<le•OO�tl!el 3495 
Proc·Teth Bare Boa<ds. CALL 

COMPUTER SPECIALS 
LIST SALE 

Apple 1 1 Pius wt t 6K 1 1 9 5  990 
PEl 2001 · t 6N 995 895 
E"dy Sorcme•wl t 6K t099 
Comoucolor II w/8K 1 895.t 795 
Cromemco Sys 111 6990 6290 
HOIIZOn I wf32K CALL 
TEIP1208wt32K dual 4995 2495 

llopgy � CRT 
Pascat Mor;roengone 1995 I 595 
tPSI 1620 0rablo RO 32952695 
Anadea DP 8000 995 875 
Ccntton��;s Mocro P· t  595 395 
Centton<s �-"cto S· t 595 525 
Soroc 10 120 995 ·795 
Teletyoe MoOel 43 1349 1 150 
HrPiot PloUer 1085 699 
H•Piol Orgrtrler 795 735 
lnlertube ll 895 784 
Ala" 800 999 89!l 
At;Uo 400 549 499 
Tl 99/4 1 1 50 1099 
Leode• t 2" Monrtor 1•19 1 39 
Cent•onrcs 737 995 899 
Trencom T·tOO 375 349 
Tmncom 1·200 595 525 
Sanyo 9"Monrtor 220 t69 
Sanyo 1 5" Monrtor 295 249 
Molorola 22 MHl 

Monrtor 296 2 1 9  

SOCKET SPECIALS 
1 4  Prn wlw·2L S 35 
16 Prn w/w·2L <10 
18 Prn wlw·2L 55 
20 Prn w/w·2L 75 
40 Prn w/w·2L t 45 
t B Pur S/t t 5 
22 Po, sl! • t 5 
Call10f volume orrcrng 

TERMS: Use cJ'1e(:"- 1.1/C, VISA 
AJ.IEX. CB. or COO COO reQuue!o 
25..., oeoosrt Ch:uge Oroers pteaH• 
rnclude c�pualron dale Fore>gn nay 
US Fuf'ldl> O•oer by pnQfle marl or 
TWX MINIMUM S t O OD Please rn· 
tlude magazrne rssueano p hofle no 
SHIPPING US A Mtl S2 00 lor l u st 
2 lbs Fo• su•tace aoc 3Qt to• atltlr· 
rronal lbS Fo• a, atlo 70t lor aadr 
tronal I!>S FORE IGN Add 100., ShriJ' 
pongand nandlrng COO'sS t 85 ("olra 
NOt resoons•b!C lo• Some 

��� \ We •e· 

, , 

FOR INTERNATIONAL ORDERS: 
1401 E. Borchard (714) 953-D604 #1 Santa Ana, CA 92705 #2 Tustin, CA 92680 

Showrooms, Retail, Warehouse Specializing in Systems 

P.O. Box 1 7329 Irvine, Calif. 9271 3 
Direct Order Lines: (71 4) 558·881 3 
(800) 854·8230 or (800) 854·8241 Santa Ana; CA 92705 TWX: 91 D-595·1565 
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The Supermarket for TRS-80* 
Add -on Components (and other computers. too) 
In stock now. Immediate delivery. 
The VISTA V-80 
Disk Drive System 
• 23%more storage caJPa<::itv.. 

than TRS-80 
• 120 day warranty 
• 40 track patch at NO 

CHARGE. 

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 

The VISTA Model I I  
• Provides one, two or 

three drives. 
• Adds up to 1 .5 million 

bytes of on-line storage. 
• 120 day warranty 
• Does everything Radio 

Shack's expansion 
system will do . . .  for less! 

$1000.00 Single drive 
Expansion System $1550.00 Two drive Expansion System $2100.00 Three drive Expansion System $ 525.00 Additional drives alone 

Other Products 
1. VISTA Verbatim diskettes (hard or soft sector) Certified 

40 track . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 38.95 
2. 16K RPM upgrade kits. guaranteed for 120 days. 

PRIME PRODUCT . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 74.50 
3. NEW! DOS + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 110.00 
4. LNW expansion bare board . . . . . . . . . . . . . . . . . $ 66.95 
5. H.C. Pennington book. TRS-80 Disk 

and Other Mysteries . . . . . . . . . . . . . . . . . . . . . . .  $ 18.95 
6. DDT Disco-Tech disk drive timer . . . . . . . . . . . . . . $ 19.95 
7. Cryptext (An Encryption Module) . . . . . . . . . . . . . . . . $299.00 

The VISTA V-80 Expa nsion Module 

• 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 ���ware. 

The TRS-80 Printers 
Centronics 730 . . .  $945.00 
7x7 dot matrix-
80 column 

Anadex 
DP8000 . . . $895.00 
9x7 dot matrix-
80 column 

VISTA 
Printer . . .  $7 45.00 
5x7 dot matrix-
80 column 

Caoles . . . . . . . . . . . . . . . . . . . . .  $27.50 each 

Add On Drives 
MPI B51 40 Track, Double 

Density-204K . . . . . . . . . . . . . . . . . . . . . . . $275.00 
MPI B52 Dual Head, Double 

Density-408K . . . . . . . . . . . . . . . . . . . . . . . $ 375.00 
Siemens FDD100·5 40 Track Double 

Density 204K . . . . . . . . . . . . . . . . . . . . . . . $275.00 
Siemens FDD100-5 Flippy, 

records both sides . . . . . . . . . . . . . . . . . . $290.00 
Siemens FDD100-8 8" Single 

Sided Drive . . . . . . . . . . . . . . . . . . . . . . . .  $448.00 

The VISTA V-200 for Exid v���........,�� 
• Completely packaged system, tested and ready to plug in, includes: 

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 

CA L L  TO L L- F R E E  800-854-801 7  
·ms-eo is a registered trademark of Radio Shack. 

The Vista Computer Company 1 40 1  B o rc h a rd Street • Santa Ana,  Ca l i forn ia  92705 • 7 1 4/953-0523 
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FOR SALE: Ohio Scientific Challenger 2P, Sup'r'mod I I  
T V  interface, a n d  cassette recorder ready to hook u p  to 
your TV or monitor.  Original cost $750, wil l  sacrif ice for 
$575. First certified check o r  money order gets system, 
manuals, and programs. R A Post, 91 1 1  Pawnee Ln, 
Leawood KS 66206. 

FOR SALE: Expander Black Box printer with base and 
cover, $385. Also, ESP-I on disk, $20. Paul G Kuty, Old 
County Rd, Francestown N H  03043, (603) 547-2777. 

WANTED: TRS-80 programs wanted to swap; Level 2. 
Write or send tape to G M Fuller, 1 6  Mary burn Rd, Twizel, 
NEW ZEALAND. 

SORCERER USERS: I am a games fanatic and have 
many games programs. Will trade one for one. Send 
cassette with game and receive another. I am specially 
interested i n  graphics and machine-language programs. 
I wi l l  also help with or exchange ideas o n  any other 
original programs. I have un iversity degrees in  com· 
puling and math. Send program (preferably airmail) to 
Paul Balin, 19 Starkey St, Forestville, NSW 2087, 
AUSTRALIA. 

WANTED: Correspondence with people us ing systems 
based on Intel's SBC 80110; specifically those interfacing 
the SBC with a floppy disk and/or using CP/M and 
Pascal. J Scott Nintzel, 3843 Granada Ln N ,  Oakdale M N  
55109, (612) 770-6926. 

FOR SALE: Set of BYTE magazine from first issue to 
present; complete except for issue n u mber 1 1 ,  August 
1976. Peter Ricke, 1383 Rockland, POB 546, Calumet Ml 
49913, (906) 337-0180. 

FOR SALE: PET 8 K computer with keyboard, video 
display, and cassette interface storage. Brand-new con­
dition. Must sell. $350. Bruce Tempone, (215) 446-8693 
after 6 PM ET. 

WANTED: I would like any free booklets, pamphlets, 
catalogs, or brochures on computers and electronics. 
Anthony Atella, 269 Beckwith St, Cranston R l  02910. 

FOR SALE: TRS-80 computer. Level 11116 K with 
numerical keyboard. Includes game tapes for blackjack, 
backgammon, and M icrochess. Also, a tape which 
al lows the computation of e l l iptical and parabolic orbits 
from three positions, e l l iptical orbit from four positions, 
and el l iptical and parabolic positions from elements. In­
structions included. $650. You pay shippi ng. Brian 
Warner, Rt 3, POB 803, Mu l l in s  SC 29574 

FOR SALE: KIM-1 with cassette recorder, power su pply, 
and al l  documentation. Inc l udes M icrochess and other 
game software on cassette. Works perfectly. $140 or 
best offer. Jeff Thompson, 1 700 Washington Creek Ln, 
Dayton OH 45459, (51 3) 435-3169. 

FOR SALE: Benrus video display module. 7 by 5 by 1 7  
inch module contains 6 b y  1 0  em hig h-frequency video 
display, X and Y ampli fiers (sensitivity .1 Vlcm), z-axis 
modulation, and high-voltage supplies. Completely tran­
sistorized, operates from 1 1 0  VAG. Hig h-frequency 
response extends beyond 30 MHz. Excellent for com­
puter graphics or for construction of a hig h-freq uency 
scope; used, excellent condition, $100. Also, have 
limited number of 4027, 250 n s  4 K by 1 dynamic pro­
grammable memories equivalent to 4096 and 21 04A; 
$1 .50 each. M Bickerton, 2631 Wharton St, Philadelphia 
PA 1 9146, (215) 467-3549. 

FOR SALE: Apple I I  computer with 48 K, 250 ns program· 
mabie memory, disk with controller, three boxes of 
diskettes, al l  original manuals, and programs in  original  
container. Less than three months old, barely used, i n  
perfect condition. A l o t  of software inc luded. Original  
cost over $1 800. Wil l  sacrifice at $1 500. Chase Roh, 1 803 
Old Maple Ln, Savoy IL 61 874, (21 7) 356-1900 or 398-0700. 

WANTED: Back issues of the Radio Shack TRS-80 
Microcomputing Newsletter. I wi l l  pay $0.50 an issue p lus 
postage. Send information on the issues you have. 
David Fischer, Branch POB 1394, Rome NY 13440, (315) 
339-1037 days. 

FOR SALE: ELF I I  system with full BASIC and 12 K pro­
grammable memory. Also included: ASCII keyboard, 
video display board, Giant Board, 5 A power supply, 
cassette recorder, and ful l  documentation. P lus  
cabinets for  ELF I I  and  ASCII keyboard. $825 for com­
plete system, plus shipping. Will throw i n  Tiny BASIC 
and Short Course programming manuals, plus game 
cassette package. Kevin Mast, 308 Jackson Ave, De· 
fiance OH 43512, (419) 782-6147. 

FOR SALE: Cromemco multichannel microcomputer 
analog interface kit (new, unassembled i n  original pack­
ing) Model D-7AI/O. Original price $145; first offer over 
$40 gets it. I w i l l  pay postage. V Roningen, 4707 9th St S, 
Arlington VA 22204, (703) 521 -1451.  

FOR SALE: Heathkit H8 with 1 6  K of memory and serial 
i nput/output (110). Also includes Info 2000 dual 8-inch 
disk drives and controller. Disk controller upgrades 
system to a Z80 and runs u nder CP/M. By f l ipping a 
switch, system wi l l  run under Heath cassette software 
(two cassette drives included). Includes many extras, 
too. $1 000 takes all plus a bonus of an H 1 0  paper-tape 
reader/punch free. R N icosia, 234 41st St, Lindenhurst 
NY 1 1 757. 

FOR SALE: AIM-65 microcomputer system. 4 K program­
mable memory. Assembler/Editor read-only memory. 
Standard enclosure. Extra paper. Excellent condition. 
Hardly used. $480 or best offer. David Kusek, POB 24, 
Storrs CT 06268, (203) 429-0600. 

FOR SALE OR SWAP: Okidata CP1 1 0  matrix bidirec· 
tiona I printer. Upper and lowercase with Centronics-type 
interface. Takes Teletype-style  roll paper. Comes com­
plete with service manual, thirteen extra ribbons, and 
about $90 extra paper rolls. Printer itself sells new for 
abour $1 800. Wil l  sell all for $500 FOB Berkeley. Or  wi l l  
swap for heavy-duty (Model B 110 writer?) IBM Selectric. 
Dick Blumenstein, 202 Stanford Ave, Kensington CA 
94708, (415) 524-5666. 

WANTED: People in the San Francisco Bay Area in­
terested i n  creating an outstanding, alternative com­
puter network and information resource-user owned 
and run. Billy Smith, 2325V, Howe St, Berkeley CA 
94705, (41 5) 848-0884. 

WANTED: Word processor in good working condition. 
Will consider Wang, CPT, Ty-Data Series 3600, Quintype 
70, o r  others. Also, need Friden Justowriter and Flex­
owriter. Give price, age, all pertinent details. Albert Pile, 
R R 1, Box 67, Bardstown KY 40004. 

FOR SALE: I B M  Selectric Model 735 in put/output writer. 
Can be used as a typewriter or computer terminal.  Ex­
cel lent condition-recently refurbished by I B M. Uses 
Correspondence Code (easily converted to BCD or ASCII 
i n  hardware or software). Includes user manual and 
complete computer-interface instructions. $425 p lus 
shipping.  Video monitor: Ultronic Videomaster 12-inch 
high-resolution (15 M Hz) raster display. Excellent condi­
tion, with circuit diagram. $60. Joe Blau, 2344 Evergreen 
St, Yorktown Hts NY 10598, (914) 245-1015. 

FOR SALE: 4 K programmable-memory circuits. Thirty­
two UPD414D (Mostek M K4015N) from converting two 
Exidy Sorcerers from 8 K to 32 K. Make me an offer for 
some or all. Steven Larky, 2423 Nottingham Rd, 
Bethlehem PA 18017. 

WANTED: Dental software for the Apple I I .  Anything that 
can be used i n  a dental office. Interesting games, too. Dr  
Kahn,  51 Upper  Sheep Pasture Rd, Setauket NY 1 1 733. 

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 that 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 011 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 
m1d 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. 

FOR SALE: TRS-80, Level 2.2 with 32 K, expansion inter­
face, Radio Shack disk, power supply, keyboard, 
cassette un i t , manuals.  Software includes Invasion 
Force, Business Income Tax Package, and eleven 
d iskettes all in  perfect condition. Shipped prepaid. 
$1 850. Jim Handy, 2102 Courtland Cir, Carro l lton TX 
75007, (214) 492-3670. 

WANTED: Software in the scientific, business, engi neer­
i ng ,  and technical f ie lds that has been written, adapted, 
purchased, and/or tested to run o n  the new HP-85 i n  16 K 
or 32 K. I am a new owner and would l ike to trade infor­
mation about using various peripherals with the HP-85. 
Dan Berkeley, POB 2972, Littleton CO 801 6 1 ,  (303) 
781 -0320. 

FOR SALE: ASR33 Teletype keyboard-printer terminal 
with tape reader- p u n c h .  F u l l y  operational  with  
documentation and could be interfaced to any com­
puter. With stand, $450, or without stand, $400. Shipping 
extra. Patel, 418  Guild Hal l  Dr, Columbia SC 29210, (803) 
781-5647. 

FOR SALE: Ohio Scientific Challenger 1 P, 8 K of  pro­
grammable memory. Javelin video display mon itor. 
Cassette recorder and twelve programs inc luded. $450 
for the entire system. Ben Galewsky, 1035 Dowlen Rd, 
Beaumont TX 77706. 

FOR SALE: Programmable memory for S-100 bus 
systems. Ithaca Audio 8 K programmable memory; $1 00. 
Also, an 8 K programmable-memory board by Quan­
tronics Problem Solvers, with phantom l i ne; $ 1 25. A 2708 
programmable read-only memory programmer by Op­
timal Technology; $40. Hal  Skurnick, 14 LeRoy PI, Chap­
paqua NY 1 051 4, (914) 238-4961 .  

FOR SALE: Brand-new microcomputer. Commodore PET 
2001-8 with 32 K and video display. Best reasonable of­
fer. John W Cook, 8670 Tanglewood Trl, Chagrin Falls 
OH 44022, (216) 543-7785. 

FOR SALE: KIM-1 with power supply, 1 K programmable 
memory, 2 K read-only memory, user manual ,  wall-size 
schematic, hardware manual,  programming manual 
plus Programming a Microcomputer: 6502. Asking $125 or 
best offer. Ed, (61 7) 544·2207 in PM. 

FOR SALE: Tektronix 4051 . 32 K programmable memory. 
All manuals inc l uded. $3000. Jay Ross, POB 247, Orton­
v i l le  M N  56278, (61 2) 839-6181 . 

March BOMB 
Ciarcia Wins With Ease 

"Ciarcia 's C i rcu it Ce l lar" con­
t inued as the best- l i ked featu re in 
the BOM B vot ing ,  as Steve Ciarcia 
won again with his article " Ease into 
1 6-Bit Comput ing ' '  (page 1 7) .  It plac­
ed 2 .30 standard deviations above 
the mean .  Steve wi l l  take home 
another  $ 1 00 f i rst-p lace pr ize .  
Second place i n  the tal ly went to 
Editor- i n-Chief Chr is Morgan for h is 
art icle " H ewlett-Packard ' s  New Per­
sonal Computer, The H P-85" (page 
60), which had a standard deviation 
of 0 . 9 1  above the mean. Th i rd place 
was taken by James R Lewis for 
' 'TRS-80 Performance, Evaluation 
by Prog ram Timing" (page 84), and 
fou rth place was taken by D Martin 
Harrel l  for "Operation Codes for 
8080, 8085, and Z80 Processors" 
(page 1 94 . )• 
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Reader To get further information on the products advertised in BYTE, fill out the reader service card with your 
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 
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262 ComputerCity 267 KEY·TRONICS 239 206 S & A Data Sys 235 252 Wameco 260 
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Computer Factory 85 221 Larks Electr & Data 239 282 Service Tech 1 86 205 Worldwide Electronics 235 

168 Computer Furniture & Lifeboat 1 00, 1 0 1 ,  200 93 Shepardson Micro Sys 150 149 Zilog Inc 203 
Access 218 1 1 6  Lobo Drives 1 71 Shugart 7 147 Zs Systems 203 
Computer Headware 34 163 Lomas Data Products 215 

212 The Computer Place 237 229 M·Software 241 
181  Computer Specialties 225 5 Macrotronlcs 1 2  
195 Computer Prod lnt'l 233 230 Macrotronics 241 
153 Computers Wholesale 207 Markline 25 
184 Computex 226 148 Marketline 203 BOMB 240 Concord Computer 191  Marymac I ndustries Inc 231 

Components 250 Meas Sys & Controls 33, 247 
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More than meets the eye. 
The new Series 5000 is mighty for its size. 

In more than several thousand ways! 
In  fact, it's the first smal l  system offering over a 

megabyte of integrated mini ·floppy capacity. And 
with its super memory management, you can have 
better than 300k of RAM in desk or desktop ver· 
sions. But hardware is just the beginning of the story . 

It's the wide selection of software that real ly 
makes this system mighty . 

Operating systems? Choose CP/M * with 
CBASICt -the most widely accepted smal l  computer 
operating system ever. Or MVT-FAMOS ;t' *  a m u lti ­
user, mu lti -tasking operating system with fi le 
management l ike the big guys, Or MICROCOBOL,t t 

r T rademark ot Digital Research Inc.  • •Trademark of MVT Microcomputer Systems Inc.  

a lso for multiple users, but i m plemented in COBOL, 
famil iar to commercial users the world over. 

And applications programs for these operating 
systems number in the thousands. From real estate 
to accounting,  taxes to inventory contro l .  they're a l l  
available at low cost-ready to run .  

When you a d d  these software a n d  hardware 
features to Industrial Micro Systems' reputation for 
rugged , reliable qual ity products you' l l  begin to see it 
a l l .  A lot more systems than your fi rst glance revea ls. 

See even more at your dealer. Cal l  us to find 
out the name of your nearest dealer. He'l l  tel l  you 
everything you need to know. And really open your 
eyes ! 

tTrademark of Software Systems t t Product of CAP-CPP 

INDUSTRIAL MICRO SYSTEMS 
Circle 276 on inquiry card. 

628 N .  Eckhoff St . ,  Orange,  CA 92668, (7 1 4) 978-6966 
2800 Lockheed Way, Carson City , NV 89701  



The Microcomputers you should take seriously. 
The Chal lenger I l l  Series is the micro­

computer family with tha hardware features, 
high level software and application 
programs that serious users in  business 
and industry demand from a computer 
system, no matter what its size. 

Since its introduction i n  August, 1 977, 
the Challenger I l l  has become one of the 
most successful microcomputer systems 
in small  business, educational and 
industrial development appl ications. Tens 
of thousands of Challenger I l l ' s have 
been del ivered and today hundreds of 
demonstrator un its a re set up at systems 
dealers around the country. 

The Challenger I l l  systems offer 
features which make their performance 
comparable with today's most powerful 
min i-based systems. Some of these 
features are: 

Three processors today, more 
tomorrow. 

The Challenger I l l  Series is the only 
computer system with the th ree most 
popular processors- the 6502A, 68BOO 
and Z-80. This a l lows you to take 
maximum advantage of the Ohio 
Scientific software l ibrary and programs 
offered by independent suppl iers and 
publishers. And a l l  Chal lenger I l l ' s  have 
provisions for the next generation of 16 
bit micros via their  16 bit data BUS,  20 
address bits, and unused processor 
select codes. This means you ' l l  be able 
to plug a CPU expander card with two or 
more 1 6  bit micros r ight in  to you r  
existing Challenger I l l  computer.  

Systems Software for three 
processors. 

Five DOS options inc luding develop­
ment, end user, and virtual data file single 
user systems, real t ime, t ime share, and 
networkable mult i-user systems. 

The th ree most popular  computer 
languages including three types of BASIC 
plus FORTRAN and COBOL with more 

languages available from independent 
suppliers. And, of course, complete 
assembler ,  editor, debugger and run t ime 
packages for each of the system ' s  
microprocessors. 

Applications Software for Small 
Business Users. 

Ready made factory supported small  
business software including Accounts 
Receivable, Payables, Cash Receipts, 
Disbursements, General Ledger, Balance 
Sheet, P & L Statements, Payrol l ,  Per­
sonnel Files, Inventory and Order Entry 
as stand alone packages or integ rated 
systems. A complete word processor 
system with full editing and output 
formatting including justification , 
proportional spacing and hyphenation. 

OS-OMS, the software star. 
Ohio Scientific offers an Information 

Management system which provides end 
user intell igence far beyond what you 
would expect from even the most 
powerful min i-systems. Basically, it 

The Challenger lll 
Series 

from Ohio Scientific. 

al lows end users to store any collection 
of information under a Data Base 
Manager and then instantly obtain 
information, l ists, reports, statistical 
analysis and even answers to 
conventional "Engl ish" questions 
pertinent to information in the Data Base. 
OS-DMS al lows many applications to be 
computerized without any programming ! 

The "GT" option yields sub­
m icrosecond microcomputing. 

Ohio Scientific offers the 6502C 
mic roprocessor with 1 50 nanosecond 
main memory as the GT option on a l l  
Challenger I l l  Series products. The 
system performs an average of 1 .5 
m i l l ion instructions per second executing 
typical end user applications software 
(and that's a mix of 8,  16 and 24 bit 
instructions ! ). 

M ini-system Expansion Abil ity. 
Challenger I l l  systems offer the 

g reatest expansion capability in  the 
microcomputer industry, including a ful l  
l ine of over 40 expansion accessories. 

Networking and Distributed 
Processing 

OS-65U level 3 now p rovides 
networking capabilities as well as time 
sharing abi l ity a l lowing Challenger I l l  
based systems t o  b e  expanded t o  meet 
the most demanding business 
applications. 

Prices you have to take seriously. 
The Challenger I l l  systems have 

phenomenal performance-to-cost ratios. 
The C3-S1 with 48K static RAM, dual 8" 
floppies, RS-232 port, BASIC and DOS 
has a suggested retail price of under 
$4000. 80 megabyte disk based systems 
start at under $13 ,000. Our OS-CP/M 
software package with BASIC, FORTRAN 
and COBOL is only $600, and other 
options are comparably priced. 

For l iterature and the name of your local 
dealer, CALL 1-800·321·6850 TOLL FREE. 
Circle 1 20 on inqu iry card. 

C3-B wins Award of Merit at 
WESCON '78 as the outstanding 
microcomputer application for 
Small Business. 
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