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

WE KNEW THE NEEDS-

When we began designing the S/09 computer , we 

knew that the normal eight-bit microprocessor sys

tem was not adequate for any but the smallest, 

single user business applications. What was worse 

there was little that could be done to expand the 

capabilities of the system if the customer needed 

it. There is nothing much worse to a business 

customer than a "dead end" system. 


MEMORY IS THE KEY-


Obviously a business system should be able to 

operate with multiple terminals if needed . It 

should also be able to do a variety of jobs; not just 

data processing, but also word processing and com 

puter aided instruction . With a system limited to 

64K bytes of memory addresses such a system is 

just not practical. The amount of user memory 

available to each terminal is too small for usefu I 

work. 


HOW DO YOU GET IT 

The common solution to this problem is called 

bank switching . This process is similar to a selecto r 

switch that turns on the bank of memory that you 

want to work with. This, however, has a few pro 

blems. It is inefficient, therefore expensive, plus 

being slow. It is also extremely clumsy when data 

must be exchanged between two different pro 

grams. Besides with all this you still cannot use 

more than 641< of memory for any one program. 

So what is the alternative? 


DO IT RIGHT-


The alternative is an address bus with more than 

the normal 16 bits found on eight-bit microproces 

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

address up to a million memory locations directly . 


This way you have access to any part of memory at 

any time without any intermediate processes. Pro

gram interaction is now no problem at all. 


SOFTWARE MUST MATCH-


So far we have a computer system with a large 

memory capacity and the ability to operate with 

many terminals, but this is not enough. You need 

an operating system just as sophisticated as the 


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

PERIPHERALS TOO-

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

GET THE WHOLE STORY

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

*UNIX is a T rademarli o/" Bell laboratories. 

SYSTEM SOFTWARE 

Languages Operating Systems 

Assembler FLEX * 

BASIC Un iFLEX 

FOR T RAN 

Pascal 

PILOT 
Word Processing 

Word Processing Editor 
Data Processing Tex t Processor 

Genera l Ledger 

A cco unts Receivab le 

Acco unts Pa yable 
Payroll Utilities 

Jobcost Debug Pa ckage 

Invento ry Sort-Merge 

Mai l Li st Diagnost ics 

*Supplied with over 4 0 ulilitics 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

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

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

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

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

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

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

The resolution surpasses that of a color 
TV picture. 

BASIC/FORTRAN programming 
Besides its high resolution and low 

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

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

·u.:;. Pat. No. 4121283 

Ultrasonic heart sector scan 

~-• 

I 

Model SDI High-Resolution Color 

Graphics Interface 


HIGH RESOLUTION 
The SOi 's high resolution gives a 

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

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

r 


High-resolution display with alphanumerics 

Model SDI plugs Into Z-2H 11-megabyte 
hard disk computer or any Cromemco 

computer 

DISPLAY MEMORY 
Along with the SDI we also offer an 

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

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

tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good exa mple of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 

~ 
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Here's the state of the art 

in low-cost hard-disk computers 


11 MEGABYTES 
OF 

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

is in a class by itself in the computer 
field. 

These Z-2H features tell yeu 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 operatlon-150 


nanosecond access time 

• 	 Fast hard-disk transfer rate of 

5.6 megabits/second 
• Lowcost 
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 
• 	 FORTRAN IV 
• RATFOR {RATlonal FORtran) 
e COBOL 
• 	 Z·BO 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
d ls k 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. 

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

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

field for many months. It's proven 
itself. 

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

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

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

C3 Cronaenaeo 
I n c o r p o r a I e d 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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62 AN 8088 PROCESSOR FOR THE 5-100 BUS, Part 2 

by Thomas Woodward Cantrell 
The second part of this article describes techniques for interfacing to the S-100 bus. 

96 SORTING WITH BINARY TREES by Bill Walker 

This data-storage structure makes it easy to insert or delete items in the file. 


196 FLOPTRAN-IV: A TINY COMPILER by Mark Zimmermann 

Commodore PET's BASIC interpreter is a handy foundation for a tiny compiler. 


232 SYMBOLIC MATH USING BASIC by David R Stoutemyer 

Here's an introduction to symbolic computer mathematics. 


282 THE 6502 GETS MICROPROGRAMMABLE INSTRUCTIONS 
by Dennette A Harrod 
A simple circuit and some clever programming make enhancing this processor's instruction 
set possible . 

286 VECTOR GRAPHICS FOR RASTER DISPLAYS by John Beetem 

When plotting a line on a raster display, there is more logic involved than moving from 

poin t A to point B. 


Background 
24 MAKE LIQUID-CRYSTAL DISPLAYS WORK FOR YOU by Steve Ciarcia 

With appropriate interfaces, these displays are suitable for many applications. 

114 AN INFORMATION-RETRIEVAL SYSTEM by Robert W Elmore and 
Krishna K Agarwal 
This system is capable of maintaining a file of related records and printing a selective list 

based on given criteria. 


154 ADD MACRO EXPANSION TO YOUR MICROCOMPUTER, Part 1 

by David C Brown 

A macro assembler is often a valuable tool when developing large assembly-language pro

grams. 


266 MACHINE PROBLEM SOLVING, Part 2: Directed Search Using 

Cryptarithmetic by Peter Frey 

The best problem-solving programs often apply a combination of human and computer 

methods. 


274 THE FORTH STANDARDS TEAM by William Ragsdale 

Using a standard dialect of the FORTH language keeps costs down in the long run. 


Nucleus 
6 Editorial: Who Reads BYTE? 306 Ask BYTE 


16, 294 Letters 325 BYTE's Bits 

42 Product Review 328 Software Received 

50 Desk Top Wonders 329 Clubs and Newsletters 

90 Education Forum 330 Books Received 


172 Product Description 334 Event Queue 
182 Technical Forum 338 What's New? 
186 BYTEUNES 348 Tom Sloan Cartoon 
192 Languages Forum 398 Unclassified Ads 
273, 314, 332 Book Reviews 399 BOMB, BOMB Results 
278 Programming Quickies 400 Reader Service 
302, 332 BYTE's Bugs 

Page 172 

October 1980 © BYrE Publications Inc J 



Publishers 
Virginia Londoner, 
Gordon R Will iamson 
Associate Publisher 
John E Hayes 
Assistant 
Cheryl A Hurd 

Founding Editor 
Carl T Helmers Jr 

Editor-In-Chief 
Christopher P Morgan 
Editors 
Richard S Shuford, Gregg Williams, 
Curtis P Feigel, Harold Nelson 
Stan Mlastkowskl 
Consulting Editor 
Mark Dahmke 
Book Editor 
Bruce A Roberts 
Chief Copy Editor 
David Wii iiam Hayward 
Copy Editors 
Faith Hanson, Warren Wiiiiamson, 
Robin M Moss, Anthony J Lockwood 
Assistant to the Editors 
Faith Ferry 
Assistants 
Dabe Wheeler, Karen A Ciiiey 
New Products Editor 
Clubs, Newsletters 
Charles Freiberg 
Drafting 
Jon Swanson 

Production Director 
Nancy Estle 
Assistant Production Director 
Christine Dixon 
Production/Advertising Coordinator 
Wal Chiu LI 
Production Art 
Holly Carmen LaBossiere, 
Deborah Porter 
Chief Typographer 
Sherry McCarthy 
Typographers 
Debi Fredericks, Donna Sweeney 

Advertising Director 

Thomas Harvey 

Assistants 

Ruth M Walsh, Ms. Marion Gagnon 

Barbara J Greene, Janet Ames 


Special Projects Coordinator 

J ill E Call ihan 

Marketing Coordinator 

Laura A Hanson 


Circulation Manager 

Gregory Spltzfaden 

Asslstanls 

Agnes E Perry, Melanie Bertoni, 

Barbara Varnum, Louise Menegus , 

Andrew Jackson 

Dealer Sales 

Thomas Yanni 


Controller 
Daniel Rodrigues 
Asslslanl 
Mary E Fluhr 
Accounts Receivable Specialist 
Karen Burgess 
Accounts Receivable Assistant 
Jeanne Cii iey 

Receptionist 

Jacqueline Earnshaw 

Traffic Department 

Mark Sandagata, Rob Hannlngs 


Oii ieers oJ McGraw·Hlll Publications Company: Paul F McPherson, President; Executive Vice Presidents: James E Boddorf, 
Gene W Simpson; Group Vice President: Dan iel A McMiiian; Sen ior Vice President-Ed itorial: Ralph R Schulz; Vice PresldenJs: 
Kemp Anderson, Business Systems Development; Stephen C Croft, Manulaclurlng; Rober! B Doll, Circulation; James E 
Hackett, Conlrolle~ William H Hammond, Communications; Eric B Herr, Planning and Development ; John W Patten, Sales; 
Edward E Sch irmer, International . 

Officers of the Corporation : Herold W McGraw Jr, President, Ch ief Executive Officer and Chairman ol l he Board ; Robert F 
Landes, Senior Vice President and Secreta ry; Ralph J Webb, Treasurer. 

BYTE Is published monthly by BYTE Publlcallons Inc, 70 Main St , Peterboroug h NH 03458, a wholly-owned subsidiary of 
McGraw-Hiii, Inc. Address all ma ll excepl subscriptions lo above address: phone (603) 924-9281. Address subscriptions, 
change of address, USPS Form 3579, and fulf illment questions to BYTE Subscriptions, PO Box 590, Marti nsville NJ 06836. 
Controlled clrculallon postage paid al Waseca. Minnesota 56093 • USPS Publication No. 528890 (ISSN 0360-5260). Canadian 
second class registration number 9321. Subscriptions are $10 tor one year, $32 for two years , and $46 for three years In the 
USA and Its possessions. In Canada and Mexico, $20 for one year, S36 for lwo years, $52 for three yea rs. $32 for one year air 
delivery to Europe. $32 surface doI Ivery elsewhere. Air delivery 10 selected areas at additional rates upon request. Sing le copy 
price Is $2.50 In the USA and Its possessions, $2 .95 In Canada and Mexico, $4.00 In Europe, and $4.50 elsewhere. Fore ign 
subscriptions and sales should be remitted In Uni led Slates funds drawn on a US bank. Printed In United States of America. 

Address al l edllorlal correspondence lo the edi tor at the above address. Unacceptable manuscripts will be relurned If 
accompanied by sufficient first class postage. Nol responsible for lost manuscripts or photos. Opinions expressed by the 
authors are nol necessarily those of BYTE. Entire contents copyright © 1900 by BYTE Publications Inc. All rights reserved. 

BYTE® Is available In mlcrolorm from University Mlcrolllms International, 300 N Zeeb Rd, Dept PR, Ann ~ 
Arbor Ml 48106 USA or 10 Bedford Row, Dept PR, London WClR 4EJ England. 0 

Subscription WATS Line: (800) 258-5485 

Office hours: Mon-Thur 8:30 AM - 4:30 PM, Friday 8:30 AM · Noon, Eastern Time 


NATIONAL ADVERTISING SALES REPRESENTATIVES: 
NORTHEAST (617) 444-3946 MIDWEST (312) 864-3467 EAST & SOUTH (212) 682-5844 SOUTHWEST (714) 540-3554 
Hajar Associates 1-iajar Associates Hajar Associates NORTHWEST (415) 964·0706 
280 Hlllslde Ave 2405 Lawndale 521 Fifth Ave Hajar Associates 
Needham Heights MA 02194 Evanston IL 60201 New York NY 10017 1000 Elwell Ct, Suite 227 

Palo Alto CA 94303 

Ocoob<r 1980 © BYTE Publications Inc Circle 2 on Inquiry card. __., 4 



MICR.OANCELO 

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 

by 

SCION 
CORPORATION 

RS-170 com
posite or direct 
drive output 

Local or 
external sync 
generation 

4 or 5 Mhz 
Z80 micro
processor 

60 hertz real
time clock 

8 level 
interrupt tie-in 

IEEE SlOO bus 
compatible 

ScreenwareTM Pak I 

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

SCION Corporation 
8455-0 Tyco Road 
Vienna, Va. 22180 
(703) 827- 0888 

Light pen 
interface 

Time multi
plexed refresh 

4K resident 
Screenwareii.t 

Pak I operating 
system 

32K RAM 
isolated from 
host address 
space 

High speed 
communica
tions over 
parallel bus 
ports 

Host Resident Terminal Software 

An interface software p ackage that coordi
nates input/output from the MicroAngelo™ 
graphics board, the MicroAngelo™keyboard, 
and your computer. The result is a fle xible, 
yet sophisticated graphics terminal. 

European Distributor: 
M icro Diversions UK Ltd. 

17 / 19 Mesnes Street 
Wigan , England WN11QP 

09-423 4311 
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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 
(Cali forn ia reslde.n1s add 6% sales tax) 

Call or write Artec for details. 

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

Telephone (415) 592-2740 

Who Reads BYTE? 

by Carl Helmers 

In this month's editorial we will summarize some of the key results of a re
cent BYTE reader survey, performed by the McGraw-Hill Research group. A 
six-page questionaire was mailed to 2000 BYTE subscribers earlier this year. 
The subscribers were selected from our mailing list on an every-nth-name 
basis. Of the 2000 questionaires mailed, 1445 were completed and returned 
within the six-week deadline. The 73 .5 % response to this survey request was 
exceptional. Such a large response to a detailed six-page form by itself in
dicates the enthusiasm and interest of our typical reader. 

A major objective of the survey was to analyze the reading habits of our 
readers; a second objective was to obtain hard information about the profes
sional orientation of our readers; and a third was to determine demographic 
data. 

Dear to our editorial convictions, our survey contained a. major section on 
programming languages. Next, we wanted to characterize the impact of 
microcomputing on the reader's personal life. Some miscellaneous information 
about present and future computing-equipment ownership completed the 
survey design. The form of the survey followed that of the two previous 
surveys we have done. The layout of the questionaire was designed and ex
ecuted by Nancy Estle and her associates in the BYTE production department. 
In this editorial, we can cover only some selected results from the survey. The 
complete computer-tabulated results take much more room than the space 
available in a single issue of BYTE. 

We found that the typical BYTE reader is a professional who uses a com
puter as part of his or her job. Of the entire sample, 85% use computers in 
their everyday work. 

One question we asked was 'What is your principal occupation?" Almost 
40% of the readers responded that they were engineers or scientists. Program
mers or analysts (in the traditional data-processing sense of the terms) com
prised 18% of the response. Some 13% classified themselves as owners or 
managers of a business . Table la shows the seven categories on the ques
tionaire and their percentages . 

As an alternative approach to the same truth, we asked respondents to list 
their exact job title. The survey's analysis classified responses to the question 
in several categories. Table lb shows the catagories that received 1 % or more 
in ratings. 

As in the two previous surveys, the results showed a highly educated reader. 
In this year's survey, 10 % indicated completion of a PhD (7%) or other ad
vanced professional degree (3%), 18% have master's degrees, 19% have had 
some graduate school, and 21 % indicated completion of a four-year college 
degree. This gives a total of 68% of BYTE readers who have completed a 
bachelor's degree or higher. If we extend the categories to "some college" 
(17%) and "associate's degree" (8 % ), we find that 93 % of BYTE's readers have 
achieved some educational accomplishments beyond high school. 

Consistent with this educational background and professional orientation, 
the typical BYTE reader is fairly well-paid for the work he does. In this year's 
survey, we found an average personal income of about $29,000 and an average 
household income of about $36,000. If this is the average, we should expect 
that a fair amount of discretionary money is available for personal computing 
and other trappings of the modem middle-class life. And so it is. 

Essentially all (98 % ) of BYTE readers have high-fidelity audio equipment 
averaging $619.33 in cost. Having such equipment, 99% of our readers in
dicated that they purchase an average of 9.13 records or tapes during a year's 
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"For reliable data storage, 
you can't beat Shugart's 
..I.n1·oopnv.'' TM Raymond Schlitzer, Owner.1•.a r Je Computerland, San Francisco 

"I sell systems my customers can depend 
on. ThatS 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 Miniftoppys 

TM-Mini \op py is a trademark of Shugart Associate;. 

have been installed. The Miniftoppy 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 information on a 
single-sided Minidiskene, and rwice 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 

Headstrong Company. 

A ®Shugart 
4 75 Oakmead Parkway. Sunnyvale. California 94086 

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 



Occupation Percent 

Programmer/Analyst 18 
Engineer/Scient ist 39.5 
Business Owner/Manager 13 
Educator 4.5 
Student B 
Professional {law, medic ine, accounting, etc) 5.5 
Other 11 .5 

Table la: "What is your principal occupation? (check one) 

Tit le Percent 

Engineer 20 
Manager or Director 17 
Engineering Technician 11 
Executive or Oflicial 10 
Programmer 6 
Professional (Lawyers, Doctors, etc) 5.5 
Teacher, Professor, or Educator 5 
Systems Analyst 3.5 
Student 3 
Sc ient ist 3 
Consul tant 2 
Financial 1 
All other titles 11 
None or Unemployed 2 

Table lb: Classifica tions of ;ob titles. This table shows how 
McGraw-Hill Research classified open-ended responses to 
the question "What is your exact title?" as found in the 1980 
BYTE Reader Sw'"Vey. Th e table shows only those classifica
tions which had 1 % response or more. Percen tages are 
rounded to the nearest half percent. 

time . Many BYTE readers have spent significant sums on 
photographic equipment; 48% of those surveyed spent 
between $201 and $1000 on cameras and related equip
ment. But only 12 % of BYTE readers as of this survey in
dicate possession of a videotape recorder. 

Fortunately for the quality of air at conventions and 
other meetings where BYTE readers are likely to be seen, 
78% of our readers are nonsmokers. One quarter of our 
readers never drink wine, and 38 % drink wine only occa
sionally (1 to 4 times per month; the average BYTE reader 
drinks wine 4.65 times per month). We did not ask a 
complementary question regarding personal tastes which 
is suggested by these low figures for smoking and drink
ing: "How many hours a day do you spend doing intense 
exercise activities (walking, bicycling, jogging, playing 
tennis or racquetball, swimming, calisthenics, etc)?" We 
suspect that the responses would be fairly high to this 
category of question. 

Continuing with demographic data, we learned that 
our typical BYTE reader is 35 years of age, male, and 
head of a household with four members . Overall, 98% of 
the readers sampled were male. Some 79% of the readers 
indicated that they were the head of a household. In 
response to the "marital status" question, 62 % indicated 
that they were married, 31 % indicated they were still 
single, 5 % indicated that they were divorced or 
separated. The question "How many people are there in 
your household?" found 3.95 as the mean response. 
Some 52.1 % of the readers sampled indicated that there 
were 3 or more members of their household. One can 

PASCAL/Z™. Q.E.D. 
Ithaca lntersystems PASCAL/Z is the most powerful CP/M™ 
compatible Z-BOTM Pascal compiler ever . .. and here's why: 

PASCAL/Z generates true Z-80 native code - ROMable 
and re-entrant - 5-10X faster than P-code interpreters; 
permits separate compilation; supports Direct File Access 
and variable length STRINGs; utilizes fast one-pass recursive 
descent organization; the macro-assembler generates 
relocatable object modules; and much, much more. 

Complete package includes compiler, macro-assembler, 
linker/loader and source for the full library on one disk; with 
free copy of Jensen/Wirth book and complete documenta
tion. Only $395.00. 

IT'S DEMONSTRABLE! 
Don't just take our word for it. Ask for a demonstration of 
these features and more today at Computerland® and other 
full-service computer stores. 

Ithaca lnlersystems Inc., 1650 Hanshaw Road 
P.O. 801 91 , Ithaca, N.Y. 14850. Phone (607) 257-0190 

Compu1erl and is a registe red tradema rk ol Compu tedl!nd Corporacion . 

CP/M ;rnd Z·80 nre trad em a rks o f Digital Research Corp_ and Zilog, Inc respectively. 

PASCA LJ Z ;md lnte rS.vs1ems a re trndema rk s of llha ca lnte rsystems Inc 


Micros for bigger ideas. 
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Outside of the garden 

you need a computer that can grow. 

For the average garden-variety home and hobbyoperation, 
a high quality personal computer is a real temptation. But 
let's face it: in the world of business, engineering and 
scientific applications you need a system that can keep up 
with bigger ideas. 

Bigger ideas today mean the power and flexibility to 
move the micro up to and beyond the level of yesterday's 
minis. More memory to hold bigger data bases. More 
flexibility to handle a variety of data entry devices. More 
programming and computing power for numbercrunching 
and app lications development. And easy upgrade to 16 bit 
operation when you need it. 

lntersystems has that, and more. The power and flexibility 
of the versatile S-100 bus, with 20 slots of expandability for 
up lo 16 individually-addressable DMA devices and up to 1 
Megabyte of memory, fully accessible to all users via our 
unique memory management system. Plus reliable 
lntersystems design and manufacture, and the support of 
our PASCAL/Z'" ... the most powerful Z-80'" compiler ever. 

For really serious computing, our front panel provides a 
powerful diagnostic tool for debugging or development. 
Combined with a scope, it allows you to look at any location 
in the circuitry, set breakpoints, trigger and view one-shot 
events, and many other activities usually possible only with 
expensive logic analyzers. No wonder it's fast becoming the 
tool of choice for repair technicians and custom hardware 
designers. 

lntersystems Series II is the most complete line of fully 
IEEE 696 compatible S-100 boards...easily upgradeable to 
our MPU 8000'" or other 16 bit S-100 CPU's as they become 
available ... so you're never locked out of rapid expansion, or 
locked into obsolescence, by dependency on a proprietary 
product line. 

So if you've left those garden-variety applications behind, 
come to lntersystems and get a system that will grow as big 
as your next idea. Get it from the people who know small 
computers...your Compulerland store...or other fine full 
service computer dealers. 

Ithaca lntersystems Inc., 1650 Hanshaw Road 
P.O. Box 91, Ithaca, N. Y. 14850. 

Phone (607) 257-0190 TWX : 510 255 4346. 
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Cost of System Percentage 

Less Than $500 9.7 
$500 to $1000 18.3 
$1100 to $2000 17.9 
$21 oo to $3000 11.7 
$3100 to $4000 9.7 
$41 oo to $5000 8.2 
$5100 to $7500 7.7 
$7510to$15000 6.8 
Over$15000 10.0 

Table 2: Distribution of approximate cost of persona/
computer systems. The approximate costs of persona/
computer systems owned by BYTE readers were classified in
to 9 bins. In each bin, we show a riercentage response of the 
total number of those readers who stated a cost of their 
systems in the survey. 

thus draw the conclusion that most of BYTE's readers are 
family-oriented. 

One of the most frequently asked questions we hear is 
"How many people have personal computers?" In terms 
of the BYTE survey's results, the percentage is 71 % . The 
mean system price is $7415, based on the 792 respondents 
who gave a cost figure in response to the question 'What 
is the approximate cost of your system?" From this mean 
price, ignoring any deviation in the distribution, we can 
extrapolate the economic effects of the approximately 
160,000 BYTE readers to the ballpark figure of $842 
million over the time period in which this equipment was 
being acquired. Seven-eighths of a billion dollars is no 
small amount. 

Frequent Occasional Intended 1980 Literacy 1978 Literacy 
(F) (0) (I) F+O+I F+O+I Change 

BASIC 47 25 14.5 86.5 86 + .5 

Assembly Language 33 26 13 72 76 - 4 

FORTRAN 21 39 12 72 79 - 7 

Machine Object Code 18.5 34 13.5 66 74 - 8 

Pascal 6 .5 6 28 40.5 14 + 26.5 

COBOL 8 16 11 35 36 - 1 

PUI 5 12 10 27 31 - 4 

APL 2 9 11 22 30 - 8 

ALGOL 1.5 9 9 19.5 23 - 3.5 

c 3 2 7 12 NA NA 

PUM 2 2.5 6.5 11 11 0 

FORTH 1.5 1.5 7 10 4 + 6 

LISP .5 2 1.5 4 NA NA 
RPG 1 2 1 4 NA NA 
SNOBOL .5 2.5 .5 3.5 NA NA 

Table 3: Ranking of language literacy. The first three columns contain raw data expressed as a percentage of the total number of 
returned survey forms in the 1980 survey. Defining literacy in a computer language as "knowing enough about it to use it" or "a 
desire to use it, " we formed the fourth column as a sum of responses to frequent use, occasional use, or intended use. This gives a 
ranking of the various language options available for small computer users. Th e most significant change relative to the earlier 
(1978 survey) data is the movement of Pascal into fifth place in the ranking from its previous ninth-place ranking in our 1978 
survey. The questions in both surveys were identical except that in the later one we added several languages to the list. Thus "NA " 
in the 1978 column indicates a language which was not mentioned explicitly in the earlier survey; no entry is shown in the change 
column for these languages . 

Rank CATEGORY Mean 

1. Applications to Every Day Life 6.42 
2. Computer Control of Mechanics 6.21 
3. The Art of Programming 6.20 
4. Applications to Engineering 6.05 
5. The Art of Hardware Design 5.87 
6. Household Automation 5.75 
7. Personal Data Base Design and Implementation 5.73 
8. Applications to Personal Business 
9. Text Editing and Processing 

10. Computer System Design 
11 . Graph/cs Software Design 
12. Computer Communications Networks 
13. Log lcal (Thinking) Games 
14. Educational Uses 
15. Voice Recognition 
16. Experimentation with Designs 
17. Design of Information Structures 
18. Simulations 
19. Voice Synthesis 
20. Applications to Physical Sciences 

Table 4: Rankings of interest areas. A 

5.72 
5.67 
5.58 
5.52 
5.39 
5.25 
5.15 
5.05 
4.94 
4.90 
4.87 
4.86 
4.78 

list of 38 categories 
was presented as part of the survey. Respondents were asked 
to give a personal preference ranking from 0 (no interest) to 
10 (highest interest). The data from this question was tallied 
and the mean ratings for each computed. This list shows the 
top 20 categories ranked by this mean. The lowest ranking of 
the 38 categories shown in the question was 2.24. 

Table 2 shows the distribution of costs. Note that ap
proximately 43% of those who specified an approximate 
cost of their personal systems indicated $3100 or more 
had been spent. The average amount spent was computed 
using the raw data for this question, prior to creation of 
this table. It is thus clear that the deviation between the 
average and ·the median is caused by a few expensive 
machines in the last, open-ended category of "over 
$15,000." 

A result of the high average cost of the present-day 
personal-computer system is that such systems are 
becoming more and more elaborate. No longer do we see 
as much use of a bare machine, without peripherals or 
mass storage. The typical $7415 machine can and does 
support a significant amount of computing power. 
Nowhere is this more evident than in our continuing 
survey of that crucial part of computing, computer 
language Ii teracy. Table 3 summarizes the respondents' 
use of various languages. As in previous versions of the 
survey, each language was associated with a mutually ex
clusive set of five states of language use: frequent, occa
sional, intended, no knowledge, and the catch-all "don't 
know or no answer ." The interesting point to make here 
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See the A IO at your loca l compu ter store or contac t 
us for more information. 

2190 Pa ragon Drive 
San Jose, Califo rnia 95 131 
(408) 946-7400 

Serial Interface. 
The RS-232 standard assures maximum compat
ibility with a variety of serial devices. For ex
ample, with the AIO you can connect your Apple• 
to a video terminal to get 80 characters per line 
instead of 40, a modem to use time-sharing 
services, or a printer for hard copy. The 

Why not 
II two birds 
honeston? 

H you have an Apple* and you want t.o interface it with 

parallel and serial deviees, we have a board for 


you that will do both. It's the AIOI"' 


serial interface is software programmable, \~ features three handshaking lines, and 
includes a rotary switch to select from 
7 standard baud rates. On-board firm· 
ware provides a powerful driver 
routine so you won't need to write any 
software to utilize the interface. 

Parallel Interface. 
This interface can be used to connect your 
Apple• to a variety of parallel printers. The 
programmable I/0 ports have enough lines 
to handle two printers simultaneously with 
handshaking control. The users manual 
includes a software listing for cont rolling 
parallel printers or, if you prefer, a par
allel driver routine is available in firm. 
ware as an option. And print ing is 
only one application for this general 
purpose parallel interface. 

Two boards in one. 
The A I 0 is the only board on the market that can interface the Apple 
to both serial and parallel devices. It can even do both at the same 
time. That's the kind of innovative design and solid value that's been 
going into SSM products since the beginning of personal computing. 

T he A IO comes complete wi th serial PROM's, ser ial and parallel 
cables , and complete documentation including software listings. 
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ng aitd the Apple. 

If you could talk to Orville Wright, he'd 

tel l you the problems he faced as a turn
of-the-century engineer. You could tell him 
all about the technological solutions 
available to today's engineer and scientist. .. 
particularly a 20th century phenomenon 
that tests assumptions and defines models 
before a project gets off the ground. 
The Apple personal computer. 

Computation, calculation,
analysis...the power to 
pilot your projects. 

With a highly-integrated system from 
the extensive Apple personal computer 
fa mil)\ Orville and brother Wilbur would 
have increased their productivity. Perhaps 
even launched the Kitty Hawk Flyer well 
before 1903. 

An Apple in their hangar would have 
freed them from the time and tedium of 
crunching numbers by hand. 

An Apple in your lab or office will give 
you the problem-solving capabilities you 
demand from a big computer... without 
the time-consuruing problems typical of 
remote processing. 

But the Apple system solution doesn t 
stop there. It keeps on soaring with proven 
performance, power and expandability 

Apple's existing software library includes 
aprogram that plots tbe sbape ofan 
airfoil, given its parameters. 

that's unparalleled for analyzingalterna
tive paths of design and modeling a 
wide variety of physical processes. 

Want more memory?Depending on 
your choice of system, Apple has memqry 
expandable to 64K bytes or 128K bytes. 
Prefer wide displays? Choose 40 or 80 
characters. Need to control instruments 
in the lab? Get on the IEEE 488 bus.Over 

Circle 5 on lnqu lry card. 

100 companies also supplyperipherals for 
Apple because Apple is the most popular 
personal computer with the least com
plicated interface. 

Want an efficient system of data storage 
and access? Apple's 51A11 disk drive not 
only offers you increased application 
versatility, but high density (143K bytes), 
high speed and low cost. You can even add 
up to four or more drives to your 
Apple system. With 
proven reliability, 
no wonder it 's the 
most popular drive 
on the markettoday 

Wilbur determined that birds didn't have to constant{11flap 
their wings to fly. With an Apple, be could've determined the 
fixed-wing design ofthe Kitty Hawk P~1er muchfaster. 

FORTRAN that helped 
to design a 20th century
flying machine. 

Fluent in dle same language that helped 
to design the 747 Apple FORTRAN lets you 
tackle differential equations at the touch of 
a key. And since more the 170 companies 
also offer software for the Apple family, 
you can have one of the most impressive 
program libraries ever... including vast 
subroutine libraries for math, science, 
engineering and statistics. When you write 

your own 
programs, the 

Apple also speaks 
in languages other 

than FORTRAN: Pascal, 
BASIC, PILOT and 6502 

assembly language. 

Where to learn 
more about Apple,

the small-yet
serious 
solution. 

Let your 
imagination 

soar with 
Apple. 

Discover the 20th 
century tool versatile 
enough to monitor 
quality controls and 
manufacturing sched
ules, orchestrate 
tolerance tests and 
determine alternative 

parts selection. Learn why Apple emerges 
as the technological leader of reliable 
personal computer products that increase 
your productivity. 

Let the Apple dealer show you how, 
by putting the system of your choice 
tluough its paces. He'U teLI you about our 
extended warranty, support and service. 
And he'll prove that a personal computer 
is not just a flight of fancy but a serious 
solution. Don't let history pass you by. 
Visit your nearest Apple dealer, or call 
800-538-9696. In California, 
800-662-9238. • 

appktcomputar 




is the change between this year's survey and the 1978 
survey. 

In particular, due to the dominance of BASIC-oriented 
personal-computing machinery, BASIC remains un
changed at the top of the list in terms of literacy . 
(Literacy is defined here as the sum of the responses that 
indicated sufficient knowledge to use, or intend to use, 
the language.) But also significant was the change in the 
perception of Pascal on the part of readers. The ranking 
of this language by literacy has advanced 26.S percentage 
points since the previous survey in January 1978. This is 
undoubtedly due to the increasing size of the typical 
machine and the wide availability of computer systems 
with the UCSD Pascal Software System (now marketed 
by SofTech Microsystems of San Diego, California). 

Articles Policy 
BYTE is continually seeking quality manuscripts written by indi

viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful to 
our readers. For a more fonnal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
J0 .5 by 22.8 cm), self-addressed envelope, with 28 cents US postage 
affixed, to BYTE Author's Guide, 70 Main St, Peterborough NH 
03458. 

Articles which are accepted are purchased with a rate of up to $50 
per magazine page, based on technical quality and suitability for 
BYTE's readership. Each month, the authors of the two leading 
articles in the reader poll (BYTE's Ongoing Monitor Bo;c or 
"BOMB") are presented with bonus checks of $100 and $50. Unso
licited materials should be accompanied by full name and address, 
as well as return postage. 

Software advertisements in BYTE for Pascal compilers or 
systems today number in the vicinity of a half a dozen, a 
significant indicator of interest in that language on the 
part of vendors . 

We'll conclude by presenting one more table (table 4) 
which was derived from the survey responses. This table 
is a ranking of the top 20 areas of personal interest in the 
application and use of computers. Finally, to all those 
readers that reponded to this survey with such en
thusiasm, the entire staff of BYTE thanks you.• 

To get your free copy, just write : 
CONSUMER INFOBMA!rION 

~ 
PUEBLO, COLORADO 

81009 

Now you can add hard copy 
capability to your computer 
with plug-in simplicity that 
matches up to any micro 
system. And with the Eaton 
7000+ dot-matrix printer, 
you get complete printout 
versatility at a·n 
affordable price. 
Interfaces with 
any personal computer 

Apple, Commodore Pet, TR~~~,-~-~~--.-..::JNorthstar and others-no matter 
what type of computer you have or 
&re thinking of buying, Eaton 7000+ mechanism is designed 
fits. Just plug it in and start printing. for a minimum of 10 million cycles. 
You'll get virtually maintenance-free High performance design 
operation with a minimum of moving The 7000+ features uni-directional 
parts. And minimum life of 100 printing at a speed of 1.25 lines 
million characters with Eaton's per second. It accepts any standard 
newest ptinthead, while the print single or 2-ply roll paper from %" to 

PLUG IN AND 

PRINTOUT

IN SECONDS! 


%" wide and prints 3%" line 
ith 40 to 64 adjustable character 

apacity. 
For immediate information call : 

Eaton Printer Product Operations, 
307 / 856-4821. 

For descriptive literature and the 
name of your nearest dealer write 
Eaton Corporation, Count Control/ 
Systems Division, 901 South 12th St., 
Watertown, WI 53094. 
Dealer Inquiries invited. 

IF!T•N 
Printer Products 
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TRS-SO*Model I ComputerOwners 


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

Store up to 354 Kbytes of formatted data on five-inch disks.
t 

• Increase formatted storage 
capacity of your minidiskettes from 
11/2 to almost 4 times. 
• Use with standard 5-inch drives 
rated for double-density operation. 
• The DOUBLER'"' reads, writes 
and formats either single- or double
density disks. 
• Proprietary design allows you to 
continue to run TRSDOS* NEW
DOS + , Percom OS-SW" or other 
single-density software without 
making any changes to software or 
hardware. 

Mini-Disk Systems 
More storage ca
pacity, higher re
liability - from Per
co m, the industry 
leader. One-, two

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

• Includes DBLOOS n ai 

TRSDOS* compatible double
density disk operating system. 
• CONVERT utility, on DBLDOS''" 
minidiskette, converts files and pro
grams from single- to double-density 
or double- to single-density. 
• Plug-in installation: No strap
ping. No trace cutting. Restore your 
Expansion Interface disk controller 
to original configuration by simply 
removing the DOUBLER T l! and re
installing the original disk controller 
chip. 
r------- .... ,__ ......... , 


PERCOM DISCOUNT COUPON 
worth $20 

toward 
The Purchase of a 

DOUBLER™ 
Coupon No. BlOIOI I 

Expires December 30, 1980 L~°.!_d :h~e_:r:hi~t~ ~ '::_w:._ J 

• The DOUBLER TM 

circuit card includes 
h igh-performa nee 
data separator, write 
precompensation cir
ouib; for reliable disk read operations 
- even on 77-track drives. 

Introductory price , including 
DBLDOS rn and format conversion 
utility on minidiskette, only $219. 95. 
Use the coupon for even greater 
savings. 
Call toll-free, 1-800-527-1592, 
for the address of your nearest 
dealer, or to order direct from Per
com. 
tpercom TFD-200 1• drlve. OS-SOD' " operaUng system 

(LJEIUlCJM] 

PERCOM DATA COMPANY, INC. 
211 N. KIRBY GARLAND, TEXAS 75042 

1214) 272-3421 
r-.. trademark of Percom Data Company, lnc PRICES AND SPECIFICATIONS SUBJECT TO CliANGE WLTHOUT NOTICE. 
• trademark of Tandy Radio Shack Corporation which has no rnlaUonship to Pcn:om Data Company. 
t trademork of Appara1 Campany, Inc_ 



Software Privateers 

Personal computing today is con
fronted with one problem: software. In
dividual users can, with a few trivial 
commands, copy and give away any 
large, complex program. The result is a 
tremendous economic "disincentive" to 
the potential creators of great software. 
No one would spend years of his life 

creating an algorithmic masterpiece, only 
to see it stolen upon release. 

The solution to this problem is not 
unenforceable threats to prosecute 
thieves; one can go to any computer
club meeting and see how seriously 
those threats are taken, as users swap 
disks with abandon. 

Some manufacturers are trying 
another approach. They are making 

More new open frames to choose from - plus new special-purpose 
models for speclftc applications such as Microprocessor and Floppy· 
Disk systems. Also, Power-One now offers a growing line of switching 
D.C. Power supplies with the same high quality and reJlabUlty as our 
open frame models. 

New1980-81 
Product Catalog ... 
plus our new 
Tour Guide. 
Phone or write for 
your copies today! 

-~"a•er-ane 

a.c. PDUJerSUPPL/es

Power-One, lnc. • Power One Drive • Camarillo, California 93010 
Phone: (805) 484-2806 • (805) 987-3891 • TWX: 910-336-1297 

their machines hard to program, so that 
users must buy plug-in software that 
cannot be copied. This attempt to 
establish a monopoly, however, tends to 
fail : few people write programs for such 
machines, so they are unattractive to 
users, they do not sell well, and even
tually they drop out of sight. By cutting 
themselves off from the vast, invisible 
army of user-programmers, makers of 
these machines cut their own throats. 

I have a modest suggestion that may 
help solve this problem of software, 
economics, and theft. A producer of 
significant software must have the 
assurance that his creation, when sold to 
one user, cannot be given to another 
user to run for less than the original pur
chase price. There must be something 
unique (or at least distinctive) about the 
legitimate buyer's central-processing 
unit, so that his copy of the program 
can recognize its owner's computer, and 
work for it, but not for the thief's 
machine. (The program should be 
something like the giant's purse in "Jack 
and the Beanstalk," which cried out 
when stolen.) 

I suggest that microprocessor 
manufacturers design into their pro· 
cessors a new command, IDENTIFY. 
When executed, the ID instruction 
would put some identifying number into 
one or several machine registers or 
memory locations. 

After that, everything is up to the 
software producer. He must take the 
identifying number, manipulate it, move 
it around the programmable memory 
space, and otherwise so embed it in his 
program that any attempt to remove it 
will cost far more labor than the price of 
the program. When a user orders the 
program, he specifies his central
processor identifying number, and 
receives a personalized copy of the soft
ware. The backup copies that he makes 
will all run perfectly for him, as will the 
original program. They just won't work 
on a machine with a different identity . 

Trustworthy, bonded distributors of 
the software, such as retail computer 
stores, can be given instructions (in the 
form of master programs) as to how to 
create personalized copies for pur
chasers. No radical changes in the soft
ware distribution system that currently 
exists would be necessary. 

Even if microprocessors only give 
distinctive and not unique identifying 
numbers perhaps only 8 bits long, this 
system for discouraging software theft 
could still work well. If there is only one 
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In late1978, lntertec conceived the idea 
of the lnterTube Video Display Termina l. 
Since that time, we've greatlyenhanced its 
operat ion with the addition of many new 
exciting features. But perhaps themost sig
ni fi cant announcement in the lnterTube line of 
video terminals is our new lnterTube Il l. 

The new $895* lnterTube Ill obsoletes 
dumb terminals and out-performs the smart 
ones. Powerful standard features include: 
afu ll 24 line by 80 character display, 128 
upper and lower case ASCII characters, 
reverse video. complete cursor addressing 
and control, an 18 key numeric pad, user
defined function keys, blinking , a self-test 
mode, protected and unprotected fields, 
below-the-line descenders, automatic key 
repeat, twin RS232 serial ports and character 
and line insert / delete. Incredible' 

lnterTube Ill also boasts newly designed 
processor. video and power supply circuits. 
All in all, the lnterTube Ill is what we believe 
to be the most powerful . reliable video termi
nal available today. And it costs less than its 
predecessor - our popular lnterTube II. 

lnterTube Ill users wi ll appreciate the 
many painstak inghours of human engineering 
which insure effortless operation without 
operator fatigue. lnterTube Ill 's new high 
resolution. non-glare CRT provides the 
sharpest possible display image. And our 
newly designed keyboard has that expensive 
"feel " you normally findonly on terminals 
costing two to three times as much. But, 
most importantly, the lnterTube Ill features 
state-of- the art designwith just three eas ily 
removable modules. So, wi th only a common 
screwdriver, servicing is a snap1 

Better yet, we've got a nationwide serv· 
ice network with outlets located in over 50 
cit ies to provide fast and efficient on-site or 
depot maintenance. Plus. an extended 
warranty program is also available. 

If you're an existing lnterTube user. you 
no doubt have discovered the exceptional value 
the lnterTube really is. And, if you're not. why 
not call or write us today for the name and 
address of your nearest lnterTube Ill dealer. 
lntertec video terminals are distributed world
wide and may be available in your area now. 

91[~;{f~TEC

95svsrEMS~ 

2300 Broad River Rd. Columbia. SC 29210 
(803) 798·9100 TWX·810-666·2115 

·ouan11 1y One · Oealcr lnQulroes l n ~l!ed 



chance in 256 that a bootleg copy will 
run, a lot less copying will occur. Pro
ducers of large programs can charge less 
for their software and still get a good 
return on their investments; lower prices 
for good software, in tum, will further 
reduce the pressure to steal it, etc. 

The hardware/software combination 
approach to protecting programmers' 
property rights is simple and has many 
advantages. It can protect work done in 
high-level languages as well as machine
language products. It encourages users 
to develop and distribute their own pro
grams. Most importantly, it works with 
economic forces instead of against them, 
unlike other antitheft techniques. A 
relatively free market in computers has 
led to the miracle of constantly cheaper 
and more powerful machines for the 
past few decades. If software can fit into 
the same market system, I foresee an ex
plosion in the release of creative human 
energy in that field too . 

Muk Zlmmermann 
9410 Woodland Dr 
Sliver Spring MD 20910 

While attempts to eliminate software 
piracy are commendable, they very 
often fail because of thl! cleverness of 
personal-computer users; many take the 
anticopy measures as a challenge. The 

ARTIFICIAL 

problem lies in making the protection 
scheme easy enough to be affordable, 
but complex enough to work. 

Serial number protection is easy to 
defeat, since all the program is looking 
for is a number. A program similar to 
an interpreter can be written that sup
plies numbers sequentially, when the 
protect code is requested. Who cares if 
the computer must iterate through 256 
or more combinations until it finds the 
key? ... CPF 

Saving Fingers 

I was interested to read Rod Hallen's 
article "My TRS-80 Talks to My 
Cromemco Z2," June 1980 BYTE, page 
88. My organization markets engineering 
design packages, mainly for structural 
engineering, which have been developed 
on large minicomputers and mainframes 
in BASIC and FORTRAN. We convert 
these into CP /M-compatible languages 
and distribute them on ALTOS, 
Cromemco, and similar computers. 

We recently faced the grim prospect of 
having to hand-key 3500 lines of very 
complex FORTRAN IV program code 
for STRESS, a frame analysis program, 
but, on giving the matter careful 
thought, we organized the direct transfer 
of source code files from a large 

C/PM® 
orFor Your

INTELLIGENCE 	 S-100 SYSTEM 
"SHIVA®." is a. highly-sophisticated. VIRTUAL-PERSONALrTY@ multi-level multi
user mult1-taskmg executive (operating system) for S-100 based systems. It provides 
your microc~mputer system immediately with power comparable to that of large
fram~ _maxi-computers for a remar_kably small price, yet SHIVA~ requires
surpnsmgly httle R.A.M. area, and is conversational!!! SHIVA'slP.J English-like
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And needless to say, SHIVA<!!J is very fast . . . .. . 
SHIVA<•; . . .. $350 -·-Available on 8" I.B.M. Soft-Sectored Disks and 5" C/ DOS\"l 

(Cromemco) Diskettes. Includes complete Documenta tion . . . 
M.C. & Visa orders accepted 

"SHIVA•:· " VIRTUALPERSONALJTY• ." nnd "OMEGA RESEARCH· " urc tra dcmnrks of OMEG A RESEARCH 

::~f:i:~: ·:. ii~~ ~~~~~r;;,~~t ~rnkCJ~{tx~tf~mmff~ ·onPO l!AT lON · 

"CP/ M• .. is a trodcmork of DIGITAL RESEAHCH OF CALIFOHN IA 

"C11JOS • " is u trademark of C ROMEMCO. Inc. 

"7rBO· .. nnd "Z· BOOO" urc trademarks of Zi l..OG. Inc. 

" INTEL• " is o trademark of INTEL COHPORATION 


No shipments prior to return of signed software 
""'"" ag>~m•nt F0< d•tail•d ;nformatin~~ 
"SHIVA®," send $1.00 postage and handling to: 

~ 
1 

t£ 
1 

~ - ~ L 
P.O. Box 479 

Linden, Ca. 95236 
c209) 334-6666 

CALIFORNIA RESIDEN TS ADD 6% SALES TAX 9am to 5pm Mon .-Fri . 

18 October 1980 © BYTE Publicahon5 Inc 	 Circle 9 on inquiry card. 

minicomputer into CP /M disk files using 
the PIP facility. 

The steps we took were as follows: 

1. 	 Load ASCII (American Standard 
Code for Information Interchange) 
source file tape on a Varian V77 
operating under MP3. 

2. 	 Using the ALTOS in stand-alone 
mode, we loaded PIP, the CP/M 
transfer utility program. The com
mand CON: = <filename.FOR> was 
entered. In this case, if the source 
tape had a set parity bit then the PIP 
command could have been extended 
to strip it off. 

3. 	The video terminal cable to the 
ALTOS was disconnected. 

4. 	A video terminal cable with the 
RS-232 pins 2 and 3 (TX.RX) reversed 
was connected between the Varian 
terminal-controller outlet and the 
ALTOS terminal connection. A patch 
box came in very handy here to 
check pin status. 

5. 	The Varian was then given a com
mand to read a named ASCII source 
file from tape and display it on the 
terminal selected for the transfer. 

6. 	The data was then read into the 
ALTOS memory, 64 K bytes in this 
case. 

7. 	On completion of the data transfer, 
the Varian terminal cable connection 
at the ALTOS was replaced with its 
own video terminal cable. 

8. 	Control Z was entered on the 
ALTOS video terminal which caused 
the transfer of data from the ALTOS 
memory to the disk file named in the 
PIP command. 

We repeated this activity until all the 
programs and libraries were transferred. 
The whole activity took about I hour. 
This compares very favorably with our 
estimate of at least 120 hours and in
determinate debugging of entry errors. 

JMorton-Robertson 
Engineering Systems Manager 
Hill Price Davison 
(Engineering Services) Limited 
Walham House, Walham Grove 
Fulham SW61QP, England 

Blaise Trees 

The article "Understanding ISAM," by 
Reginald Gates Oune 1980 BYfE, page 
108) was interesting and informative. 
Unfortunately, the article does not men
tion alternative ISAM organizations 
based upon B-trees. Such ISAM files do 
not suffer from disadvantages of 
reorganization as described in the article. 
An article in the ACM Computer 
Surveys Oune 1979) describes the prin
ciples involved in the operation of B-tree 
files . One important property of these 
file structures is that reorganization is 
done as the file is created and changed. 
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There are several successful implementa
tions of ISAM files using these struc
tures. We have implemented a UCSD 
Pascal Unit for ISAM using a modified 
B-tree approach on file organization and 
maintenance . An index to a file is 
treated as another indexed file , so the 
system can handle any level of indexing 
and any size file . A primary key can be 
made up of several parts of the record, 
and secondary keys can also be defined 
on the record. 

There are many extra features not 
normally available to ISAM users that 
increase our implementation 's utility . 
Some of these are : an empty file does 
not need special handling, there is a read 
forward and a read reverse, there is an 
efficient block delete, there are various 
options on backup for the prime blocks 
and index blocks, and there are several 
utilities available for reorganization, 
creation, statistics, and recovery . The 
file scheme works equally well without 
an index and can be used for small 
tables . 

The unit is being packaged and sold 
by ERA Computers, POB 500, 
Fyshwick, Canberra, 2609, Australia; 
fu rther information can be obtained 
from them. ERA is also marketing 
another of our packages which enables 
FORMS for screen and printers to be 
easily created and manipulated. This 
also runs as a Unit in UCSD Pascal. It is 
a considerable advance on other known 
FORMS packages. 

K Cox and Trevor Lawrence 
School of Information Sciences 
Canberra College of Advanced Education 
POB 1, Bekonnen A.C.T., 2616, A~tra!Ja 

Prime Performance 

As a TRS-80 owner, I read with some 
amazement the results of a performance 
evaluation submitted by Charles H 
Porter and highlighted in the Technical 
Forum, on page 216 of the July 1980 
BYTE. (See "TRS-80 Performance, 
Evaluation by Program Timing, " March 
1980 BYTE, page 84 and "Some More on 
Performance Evaluation, " by Carl 
Helmers, respectively. ) Inspecting Mr 
Porter's program revealed the algorithm 
to be the Sieve of Eratosthenes, and as 
written, won't work! Line 110 should 
read : 

110 IF A(X)-0 THEN 100 ELSE 90 

One can also eliminate line 50 and 
change line 60 to read: 

60 DIM A(L) 

Also, consider the following: In the pro
cess of DIMensioning an integer array, 
Level II BASIC initializes the elements to 
0. Why bother to reinitialize them to 1 
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only to later set them back to 0 to flag 
that the element's subscript is not prime? 
Instead, eliminate the array "initializa
tion" in line 70 and set the nonprime 
elements to 1. T he result will be that all 
prime subscripts are represented by ele
ment values of 0. (Negative logic is often 
more appropriate or efficient, as in this 
case .) Eliminating the initialization loop 
from the program cuts another 55 
seconds off the already impressive 6 
minute 12 second execution time. 

I also take issue with Mr Porter's use 
of Level II error trapping to imple!Tlent 
the algorithm. A simple test of the value 
of X•2 exceeding the array limit would 
have sufficed as well as made the pro
gram more readily understandable . 

The following version of Mr Porter's 
program will thus execu te faster as well 
as include the "missing" prime not 
displayed in the original. Non-DISK 
BASIC users should eliminate lines 20 
and 70. 

10 DEFINT A - Z 

20 S$ = RIGHT$(TIME$,8) 

30 L =10000 : X=2 

40 DIM A(L) 

50 FOR I= 2.x TO L STEP X : A(I) = 1 : 


NEXT 
60 X = X+ 1 : IF 2.X< = L THEN IF 

A(X) = 1 THEN 60 ELSE 50 
70 PRINT " START ";S$ : PRINT " STOP " ; 

RIGHT$(TIME$,8) 
75 INPUT "DISPLAY PRIME NUMBERS";X$ 

: IF LEFT$(X$,1)< > " Y" THEN END 
ao FOR I= 1 TO L: IF A(l)= O THEN 

PRINT I, 
90 NEXT 
99 END 

Les Parent 
35 Bame!idale Rd 
Natick MA 01760 

Treasure-BO 

Different strokes for different folks . 
Here is one TRS-80 customer that thinks 
the Tandy Corporation does just fine in 
the software department. The T RS-80 is 
not just another CP/M machine, thank 
goodness. For my money, TRSOOS is a 
slicker, easier to use, and more modem 
operating system. And NEWDOS, the 
highly touted modified version of 
TRSDOS, is mainly notable for its in
compatibility . If it weren't fo r 
NEWDOS, users wouldn't need SUPER
ZAP to apply all those machine
language patches to get their software to 
run. I haven't seen a word-processing 
package that can touch SCRIPSIT. I 
spent good money for the Microsoft 
macroassembler, then went back to 
using EDTASM. The list goes on . 

Personal-computer magazines need to 
look at the TRS-80 in a new light, and 
view it as an entity unto itself, not an 
aberration to be forced into the familiar 
CP ! M mold. CP/ M may be familiar to 
some, but TRSDOS is familiar to me, 
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density conko tr. fur up to ur "or " 
single-sided drives, or twodouble·sideddrives. 
Shipped with CP/M 2.0, the controller reads 
and writes IBM-standard single density. 
Automatically determines disk density
single or double. Supports PerSci auto eject, 
plus fast-seek for voice coil systems. 

2810 Z80 CPU Boord. Capable CPU for S-100 
Systems operates at 2 or4MHz, is rully Altair/ 
lmsai compatible. Z·SO monitor is available 
separately. Includes auto addressing lo 
4K boundaries, plus a serial port for serial 
devices, including tem1inals and printers. 
Supports both front-panel operation and 
power-on memory jump, plus wait·state gen· 
eration for slower memoiies. Compatible with 
proposed IEEE S-100 standards. 

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

201616K Static RAM. Fully buffered board 
features 2114 static RAMs for +5v operation. 
Bank select available by bank port or bank 
byte, for sy tern expansion beyond 64K. 
Addressable in 4K blocks at 4K boundaries. 
LED indicators for board election and 
bank selection. Avai lable in 200, 300, or 450 
nsec versions. All versions support 4MHz 
operation with n wail slates. 

2200A MolnfTome. Rock solid, heavy gauge 
cabinet includes 12·slol, actively lem1inated 
S·lOO motherboard, fan, and power supply. 
Power supply features 105, 115, or 125 volt 
AC input power; provides +Sv DC at 20 amps, 
± 16v DC at 4 amp . Available in five colors. 
Includes convenient, front mounted, lighted 
reset switch. 

2501AMotherBoord.12 slots, actively 
terminated, with all S·lOOconneclors included . 
Distributed power line bypass, low induc· 
tance interconnect- extremely low bus noise. 

Prototype Boards. Four high quali ty prototype 
boards: Solder Tail, Exlender/Te1minator. 
Wire Wrap. and Etch. 

P2802AA 6502 CPU. Stand-alone CPU 
generates fully S-100 compatible 1/0 signals; 
executes 6502 machine language. Operates al 
2M Hz; capable of OMA operation. 

Available nationally. 

California Computer Systems indusLTial 
quality S-100 products are available at over 
250 computer retailers. Volume customers 
should contact the marketing department at 
ccs. 

CCS. Industrial standards. 



~mass-produce S·IOO 
products to deliver industrial 

quality, at industrial prices. 
You systems builders who need top quality, full 

featured, workhorse S-100 building blocks at the most 
competitive prices now have a source. California 
Computer Systems. 

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

Industrial quality means solid designs, a full 
complement of the impo1tant features you require, and 
a product line that delivers performance. 

Indu trial pricing comes from mass production. We 
buy at the right prices, and build in quantity, using 
state-of-the-ait facilities and techniques. Including 
c mplete bum-in, for full pelfonnance right off the shelf. 

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

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

•
California Computer Systems 

250 Caribbean Sunnyvale. CA 94086 (408) 734-5811 



and the CP /M-based software I have 
seen thus far is clumsy and old
fashioned by comparison to the newer 
products. CP /M is touted as "the soft
ware bus." Let us take note of the ob
solescence of the S-100 bus standard. It 
will soon be replaced by a new stan
dard. Is not CP/M in the same position7 

Many years ago, IBM's customer base 
insisted that IBM retain its old familiar 
operating systems. Those customers to
day suffer from obsolete, clumsy, ineffi
cient, and troublesome software that is 
truly laughable by today's standards. 
There is a lesson here for the microcom
puter world . Nostalgia is a luxury we 
cannot afford. 

John R Culleton Jr 
Culleton Group 
2401 Haight Ave 
Sykeevllle MD 21784 

S B 
uperb rain 

For any BYTE readers who may have 
had problems with the lntertec Super-
brain ope.rating systems, I would like to 
recommend the services of Information 
Engineering, POB 198, 8 Bay Rd, 
Newmarket NH 03857, (603) 659-5891. 

I am a writer who bought a Super-
brain for use with Micropro's Word Star 
software as a word-processing system. A 

bug was present from the beginning. 
After saving a file and calling it back for 
editing, I was always confronted by 
several lines of garbled text (usually 
about 28 lines into the file). I had dif
ficulty meeting deadlines because over
coming the bug, which happened in 
every file, proved time-consuming. I 
thought that the fault lay with Word 
Star, but Word Star proved blameless. 
Both my software and hardware vendors 
tried to help, but neither succeeded. 

lntertec listened to my description of 
the problem and offered two sugges
tions. The first: that I should have my 
local dealer replace the EPROM 
(erasable programmable read-only 
memory) that came in my Superbrain. 
The Intertec representative suggested 
that $125 would be a reasonable fee for 
this replacement . The second suggestion: 
that I should have a $1500 hardware 
"upgrade." When I asked my local 
dealer, he knew nothing about the 
replacement EPROM. He said calls to 
lntertec provided no clarification. As for 
spending $1500 to "upgrade" a two-
month-old computer that never worked 
correctly, I considered that suggestion 
tantamount to an admission that 
something was wrong with the computer 
as originally sold. 

My hardware vendor heard about In
formation Engineering and gave me the 

----------------------------------. 

A CREATION OF COMPUTER HEADWARE 

l!lJ(])6J7J807J~ 

(Wow.I How'd AllThat 
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A sophisticated, self-indexing filing system

flexible, infinitely useful and easy to use, 


that adapts to your needs. 


WHATSIT comes ready to run on your Apple, NorthStar, or 
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telephone number. I called, and Mark 
Klein answered. He asked me a few 
questions that indicated familiarity with 
the kind of problem I was having. He 
took down the serial number of my 
Superbrain and my phone number. Later 
he called and said that he could definite
ly fix the problem. Information 
Engineering made and sent me an 
EPROM to replace the one supplied by 
lntertec. Together with an operating
system patch supplied by Information 
Engineering on disk, the Information 
Engineering EPROM fixed the Super
brain at once. Not only did Word Star 
and CBASIC run perfectly, but the disk 
drives operated much more quickly and 
quietly. 

I have written this letter because I 
would like other Superbrain owners to 
know that they can get help from Infor
mation Engineering if they experience 
problems like the one that I did. 

Philip Lrmmons 
201E36th St 
New York NY 10016 

I talked with Mark Klein of /nforma
tion Engineering, and learned that the 
problems encountered by Superbrain 
users were frequently due to software. In 
most cases, a new EPROM (erasable 
programmable read-only memory) and a 
patch to the CP!M BIOS (the input/out
put handler for CP!M) cures the prob
lem. According to a flyer put out by 
Information Engineering, the cost of the 
fix is $150, and the following advantages 
are gained: 

• 	 improved disk hand/in.g; 
• 	 use of all available space on disk; 
• 	 ability to run programs larger than 


30 K bytes; 

• 	 keyboard type-ahead; 
• 	 ADM-3A cursor- and screen-control 


codes available; and 

• 	 serial number keyed to machine serial 

number. .. .CPF 

A SwTPC 6800 User Needs Help 

I own a Southwest Technical Products 
(SwTPC) 6800 development system, 
with which I need to program some 
PROMs (programmable read-<>nly 
memories). I have not been able to suc
cessfully load my memory-resident 
PROM-programming code using my 
cassette interface. Can a reader of BYTE 
send me a listing of this PROM
programming program, so that I can 
compare it against the code in my 
system's memory7 Thanks. 

Bob Abbott 
3333 Toledo Ave 
Lubbock TX 79412 

Letters continued on page 294 
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Tho usan d s of SoftwareHows '"users ag ree - SoftwareHows 
prod ucts set a new standa rd of excellence for solution-oriented •. JI; 
softwa re. Insta nt installation for your sys tem, powerful ' word 

II ..... -
VersaSort rw 

p rocessing- like" edi t ing facili ties and consistent oper<1ting 
fea tures make this SolutionWare'" the only serious choice for 
you r needs. 

-

I 	 At last! An integrated system of business 
software ideal for ~ 

~ 
How often have you purchased software 

only to be disappointed by its features or 

frustrated by the inability of the different 

programs to work together1 Are you tired 

of entering the same data into you r &.i.r: 

chase Ordering System when a part is or

dered, into Inventory when it arrives, Payable!> 

when It 's invoiced and General Ledger when 

it' s paid for/ Can you easi ly link your Account
~ Data Base with your word processing software 
to create personalized letters, reports, notices and 
announcements1• Does your Point of Sale, Orde r 
Entry software also save a keyed file which may later 
be Sorted for over 60 customer characteristics and used 
to gene rate personalized sales literature1 

If you don' t like your answe rs to these questions, your accounting 
software is costing~ money! 

The Data Base lntegra tion '"System from SoftwareHows'"does all 
this and much more ! This newest softwa re product offers the 
perfect blend of performance, price and flexibility. Every single 
transaction feeds your master records. This common data base 
approach organ izes all your business information so that every 
module is fully interactive. The resu lt of this vast and easy to use 
data base is unique. You 'll be amazed at how much better you'll 
understand the operation and cash flow of your business! And 
better understa ndi ng means better planning - and higher profits 
for you! 

The Data Base Integra tion System is bui lt around the basic fo ur 
accounting tools : General Ledger prov ides those all important 
balance sheets and income statements, Accounts Receivable and 
Payable take ca re of invoice control in a jiffy , while Payro ll wit h 
Cost Accou nting does your payroll and provides cost e ffective 
ness data. All packages fully interact and are self-checking . The 
amazing Order-Righ t l"order entry system and MicroDaSys In
ventory, give you one of the most comple te sales management 
and material requirements systems available. Ou tput is processed 
with ligh tning speed and meticulous accuracy : invoices. shipping 
labels. charge slips and CO D tags. Orders automatically interact 
with Inventory a nd Receivables. If your stock is loo low, Inventory 
recommends the best source of supply and approximate prices to 
pay. Upon authorization, a purchase order is generated. The 
receiving departme nt ve rifies receipt and the invoic is trans
fP.rred to Accounts Payab le . 

The Data Base Integration Business System is $2500. And that 's 
fo r all seven packages! Now there's a deal too good 10 pass up! 
It includes over 1500 pages of user documentation , and a supp ly 
of computer forms . Wi th o ur unique DBI Insta llation Program, 
getti ng the complete package up and running on your system 
is a breeze. Best of all, cornplete CBASIC source code is inc luded 
wi th every CBAS IC package . Current d isk formats include 8" soft
sectored , 5" hard- and soft-sectored . 

rder-Right ,. 

D Ask your dealer why our 

business software is the besti 


D 	 A Complete 200 page Overview of all 

SoftwareHows SolutionWare is yours 

for just $75, refundable with purchase. 


........._• 
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Make Liquid-Crystal 

Displays Work for You 


You've probably seen the abbrevia
tion LCD. The chances are that many 
of you own LCD calcuJators or wear 
LCD watches. Liquid-crystal dis
plays, or LCDs, are enjoying rapid 
growth in key markets, especially in 
battery-operated devices. They are 
beginning to appear in everything 
from computer games to handheld 
terminals. 

Rather than emitting light, as in the 
case of LEDs (light-emitting diodes), 
LCDs are light reflectors. They are 
primarily used in high-ambient-light 
situations and require external 
''backlighting" for low-ambient-light 
use. Since they are non-illuminating, 
they consume very little power and 
can be driven directly from CMOS 

Steve Ciarda 

POB 582 


Glastonbury CT 06033 


(complementary metal-oxide semi
conductor) circuitry. This fact alone 
makes them valuable for portable 
equipment. 

What Are LCDs? 
They are two families of LCDs: 

dynamic-scattering and field-effect. 
Dynamic-scattering devices harness 
the intermolecuJar turbulence created 
when a current flows through liquid
crystal material. This turbulence pro
duces a frosty characteristic on a clear 
or reflective background. Dynamic
scattering LCDs were the first type of 
LCDs to be developed, and they have 
some built-in problems. 

Besides having a high threshold 
voltage (12 V to 15 V), there is a 

Photo 1: Standard three-and-a-half-digit clock/multimeter display. The unit shown is 
transmissive and has no rear reflector. All segments are energized in this photo. 
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"Catch 22" associated with their 
operating principle. Small impurities 
are added to facilitate current flow. 
These impurities, which are suscepti
ble to humidity, oxygen, and the 
ultraviolet component of sunlight, 
break down. As they break down, 
current flow increases, causing fur
ther contamination. These early 
displays lasted only about a year in 
normal operation. They are not wide
ly used anymore. 

Second-generation LCDs utilize 
field-effect technology. In contrast to 
the current-operated dynamic
scattering devices, field-effect LCDs 
are voltage-operated. 

The liquid-crystal material is an 
organic compound with nematic 
properties. The long axes of the mole
cules are paralJel but are not arranged 
in distinct layers. Within specific 
temperature ranges they exhibit prop
erties of both liquid and solid states. 
The long and cylindrical molecules, 
when brought in contact with a 
treated glass surface, align themselves 
along a specific axis to form a polariz
ing filter. 

There are three types of LCDs: 
reflective, transmissive, and trans
flective . The reflective LCD consists 
of a vertical polarizer, the liquid
crystal mater;al, a horizontal polar
izer, a reflector, and indium-oxide 
electrodes all mounted in a glass 
sandwich (see figure 1). The vertical 
polarizer, which works like a 
Polaroid sunglass lens, permits light 
only with a particuJar orientation to 
pass through. 

When the display is unenergized, 
this light passes through the liquid
crystal material and is twisted 90° 



The most far-reaching business tool 

since thetelephone. 


Nixdorf's LK-3000 with 
RS232 interface. 
It's the world's first truly portable 
remote multi-function mini-terminal. 
Specially designed for executives, 
field service personnel, sales reps, 
any business person who needs to 
enter or receive information from 
a central computer over ordinary 
telephone lines. In effect, it makes 
any business computer a computer 
network as far-reaching as the 
world's telephone systems. 

The remarkable LK-3000 with 
RS232 interface and acoustic coupler 
can do anything a standard terminal 
can do, yet it weighs only three 
pounds, fi ts comfortably in any brief
case, and is so inexpensive, every 
business person with a computer 
and a te lephone should have one. 
How it works. 
Simply dial your own computer 
directly, place the telephone hand
set into the acoustic coupler, and 

you're in business. You can enter or 
receive any information you choose. 
Directly from a client's office, your 
home or hotel room. Anywhere 
there's a phone. Anytime there's 
a need. 

The RS232 module operates at 
110 or 300 bits per second, asyn
chronous with simple self contained 
protocol software. Optimal features 
such as odd/even parity and Baud 
rate are selected through the 
LK-3000 keyboard. 300 Baud is 
achieved through a Nixdorf LK-4040 
acoustically coupled modem. 

Other specifications include 80
character display buffer, optional 
half or full duplex, 8-bits word length 
including parity, and three stop bits. 
Multi-function personal computer. 
In addition to interfacing with a central 
computer, the Nixdorf LK-3000 is a 
multi-function personal computer in 
its own right. It's specially designed 
to accept a wide variety of other 

interchangeable function modules. 
Simply switch modules, and it be
comes a language translator (new 
language modules will soon be 
added to the 11 already available), 
a five-function calculator, or a sys
tem for indexing files. There's even 
a programmable "electronic notepad" 
module that allows you to record any 
information you choose. Names, dates, 
appointments, tax data and much more. 

With RS232 interface module, the 
Nixdorf LK-3000 is a mini-terminal 
that turns every telephone into your 
personal computer. With its many 
other function modules, it' s the 
most versatile personal computer 
ever developed. And the only port
able personal computer offered by 
a professional computer company. 

For more information, write 
Nixdorf Computer Personal Sys
tems, 168 Middlesex Turnpike, 
Burlington, MA 01803, or call toll free 
(800) 225-1992. 

NIXDORF 
COMPUTER 
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la 

VERTICA L 

POLARIZER 


FRONT BACK HORIZONTAL REFLECTORLIQUID CRYSTAL MATERIALGLASS GLASS POLARIZER 
PLATE PLATE 

lb MOLECULES ALIGNED WITH ELECTRICAL 

Figure 1: Block diagram of a field-effect liquid crystal. Field-effect liquid crystals are voltage-operated. 
In the unenergized case (figure la), light enters a vertical polarizer at the front, and proceeds through the front glass plate contain

ing indium-oxide electrodes, in the shape of a seven-segment display in this case. (Note: The electrodes are shown darkened in this il
lustration for clarity. In actual operation, they are transparent .) The light is then twisted 90° through the liquid-crystal material, pro
ceeds through the horizontal polarizer, and is reflected back through the entire assembly . The viewer sees a blank display . 

Jn the energized case (figure lb), the indium-oxide electrodes are activated and the corresponding portions of the liquid crystal align 
themselves with the electrical field . Thus, they no longer twist the light going through them by 90°. Light passing through these 
segments cannot pass through the horizontal polarizer, and these portions look dark to the viewer. 

Never so fast . .. Never so easy! 

Animation for theApple 11 
With SubLOGIC's A2-301 high-speed 3D Cassette $45 or disk S55. See your 
animation package tor your Apple, you dealer or order direct (include $1 .75 
can • generate scenes or drawings for UPS or $2.50 for first class mail) . 
• view them from any distance or angle Ill inois residents add 5% sales tax. 
and, yes• even rotate them. All you Visa and Mastercard accepted. 
need is 16K RAM and the creative urge. 

116 pages of documentation included 
to guide the beginner through scene The engineering and graphics experts 
creation, storage, retrieval , movement, opening a new era in computer simulation. 
and advanced applications. 

Special Features: 
• 100-150 lines-per-second projection rate ®M@LDGIC 
• Dual page flicker free animation Distribution Corp. 
• Scenes created with standard coordinates Box V, Savoy, IL 61874 
• Easy use with BASIC programs (217) 359-8482 
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ATARli PERSONAL 

COMPUTER SYSTEMS THAT 


GROW WITH YOU 

modulator and FCC approval for 
connection to anyTV. Plus, nationwide 

Atari Authorized Service Centers. 
And more. 

Add memory.The ATARI 
Soo'" Is supplied with 

i6K of memory. You can 
and up to a full 4SK of 

M with SK or i6K Memory 
Modules'" you Install yourself. 

In less than a minute. The 
ATARI 4oo'sTN SK of RAM may be 

expanded to i6K at Authorized Ser· 
vice Centers. Both may be expanded 
to 26K of ROM with slip-In ROM 

Start w ith • better computer. 
Atari computers have built-in ca.pa· 
billties you can't even add onto 
many other personal computers. 
Three programming formats (ROM 
cartridge, dJak and cassette). A 57 key 
upper/lower case ASCII keyboard with 
29 keystroke graphics symbols. us 
colors and hues. Four separate sound 
channds and a built·tn speaker. Four 
controller ports. A built-In RF 
@1980, Atari, Inc. 

A warner Oommunlcatlons ComJ,Jany 
rl 1111!'111 llMI rlaht to make changes 10 producl8 

0t ~Wl\hei\lfna1Jce. 

cartridge programs. 
Add perlpherals. The ATARI 410n1 
a.udlo·dlgltal program recorder. Sin· 
gle or dual density• disk drives. The 
ATARI Soo individually addresses up 
to four drives. Add the ATARI S5on1 
RS232 Interf:ace Module.Add high 
speed 40 or So-column printers. Ad:Jl~Bccause when other people were 
an acoustic modem for remote data thinking hardware and software, 
access. Add a light pen:" And there Atari was thinking systems. 
are more Atari peripherals ATARI• •Available Fall, 1980 

on the way. PERSONAL COMPUTERS 
u 6s Bonegas Avenue, Sunnyvale, CA q4086 
Call toll·free (loo) nH547 (E.icept Al11~a and Hawaii) 

(In callforola: (Soo) 61n~o4) for the name of fOur ncarc1t Atar i retailer. 

Add programs. Choose among doz
ens of programs in Atari's rapidly 
expanding software library. Programs 
categories include: 
• Personal Finance 

& Record Keeping 
• Personal Interest & Development 
• Professlonal Appllcatlons 
•Education 
• Information & Communication 

• Entertainment 
• Programming Languages 
• Small Business Accounting 

Add It up. With Atari, you start 
with more. And you can build to 
more. Because Atari offers you per· 
sonal computer systems that grow 
with you. Ask your Atari retailer 
to give you a full demonstration 
of Atari computers, peripherals 

and programs. Complete systems. 



Circle 17 on Inquiry card. 

CHOOSE... 


A compact bi-level desk ideal for an Apple 
computer system. This 42" x 31 Y," desk comes 
with a shelf to hold two Apple disk drives. The 
top shelf for your TV or monitor and manuals 
can also have an optional paper slot to accom
odate a printer. 

Choose a Micro Desk 

Get your micro computer off the desk top and 
into the micro shelf under our Designer Series 
desks. Suitable for the North Star, uynabyte, 
Vector Graphics, and Altos computers. The 
desks come in a variety of sizes and colors. 

Choose a Mini Rack 

Mini racks and mini micro racks have standard 
venting, cable cut outs and adjustable R ETMA 
rails. Choose a stand alone bay or a 48", 60", 
or 72" desk model in a variety of colors and 
wood tones. A custom rack is available for the 
Cromem co. 

Choose a Printer Stand 

The Universal printer stand fits the: 

Centronics 700's Diablo 1600's & 2300's 
Dec LA 34 T.L 810& 820 
NEC Spinwriter Okidata Slim line 
Lear Siegler 300's Anadex 9500's 

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

ELECTF\ONIC S':::ISTEMS 
FURNITUF\E 

COMFIAN'::::I 
17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: (213)538-9601 
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with respect to the vertical polarizer. 
Shifted in this way, the light passes 
through the horizontal polarizer, 
which has a similar polar orientation. 
The result is that light passes freely 
through the cell and the LCD appears 
transparent. 

When the display is energized, the 
molecules in the liquid-crystal 
material align themselves with the 
electrical field, and polar rotation no 
longer occurs in the region of the 
character-pattern elements. The 
vertically-polarized light conforming 
to the image produced by these 
elements cannot pass through the 
horizontal polarizer, and is absorbed 
by it instead. The energized display 
elements therefore appear as black 
images against a light-colored back
ground. The reflector is placed 
behind the display to take advantage 

______. 

Yoo 

SEGMENT 
OFF SEGMENT ON 

ov 
2 xv00

l 
SEGMEN T OFF 

sVoo CONTROL INPU; C04070 

Vss tBl (Cl 

(Al 3 

40 Hz OSCILLATOR INPUT 

, __,...~...., 

Figure 2: Liquid-crystal driver technique. LCDs are d riven using symmetrical square 
waves with less than 50 mV DC offset. The low-offset AC drive is obtained in all LCD 
drivers by the use of exclusive-OR outputs. The configuration shown will result in a 
low-DC-offset AC drive with 2 X Vvv peak value, or an RMS value of Vvv for the LCD. 

a 

b 
Vss 

c 

d 

of ambient light and reflect the pat
tern image back to the viewer. 

The transmissive LCD has no 
reflector and appears as plain glass 
when unenergized. Both reflective 
and transmissive LCDs are shown in 
photo 2. To view the characters on 
this unit properly, a light source must 
be placed behind the display. A 
trcmsflective LCD combines the prop
erties of both. It has a reflector for 
daylight operation, but the reflector 
is thin enough to allow back lighting 
in the dark. An example is an LCD 
display in a wristwatch. 

Using LCDs 
Basically, LCDs are low-voltage 

AC (alternating current) devices. 
They typically operate within the 
range of 3 to 12 V RMS (root mean 
square). (Some circuits run on 1.5 V 

LCD SEGMENT FRONT PLANE 

(0) 

LCD BACK PLANE 

4 0 Hz 
OSCI L LATOR INPU T 
EXCLUSIVE-OR GATE 

CONTROL INPUT 
EX CLUSIVE- OR GATE 

IB0° 
PHASE· SHI FTED OUTPUT 
EX CL US I VE--OR GATE 

RE SULTAN T DISPL AY 
WAVEFORM MEASURED 
FRONT PLANE TO 
B AC K PLAN E 

Figure 3: Waveforms occuning during typical LCD operation. To drive an LCD. ap
propriate voltages must be applied to the "on " segments, the "off" segments, and the 
backplane. Here an exclusive-OR logic gate is used to drive one of the segment elec
trodes, as shown in figure 2. Waveform (a ) is a 40 Hz 50 %-duty-cycle square-wave in
put to the exclusive-OR gate. (b) is the segment on/ off control input. When the control 
input is high, (c) is the output of the exclusive-OR; (d) is the waveform seen by the 
LCD, measured with respect to the backplane. It is an AC signal with a peak RMS value 
equal to 2 X Vvv. 



That's the MEASUREMENT systems & con
trols DMB Series of S-100 bus memory 
modules, fully compatible with ALPHA 
MICRO, CROMEMCO, NORTH STAR, MP/M, 
and most other S-100 systems. 

Definitely a winner, the DMB Series is avail
able with Bank Select (OM 86400) or without 
( DM6400) and utilizes industrial quality con 
struction, provides outstanding reliability, 
and is backed by dedicated customer service 
and a one year guarantee. 

The DMB6400 uses 1/0 port addressing for 
the bank select feature. A switch provides the 
ability to select any one of the 256 1/0 ports 
for addressing the memory banks. The mem
ory Is configured as four totally independent 
16K software selectable banks, with each 
bank addressable on any 16K boundary. 

Outstanding features such as those listed 
below make the DMB series the UNBEATABLE 
S-100 Memory. 

• 	 Four independent 16K software select
able banks. 

• 	 Each bank is independently addressable 
on any 16K boundary. 

• 	Switch selectable bank sizes - from 
16K to 64K in 16K increments. 

• 	 Eight banks (512K) per 1/0 port for each 
of the 256 ports. 

• 	Z-80 4M Hz operation with no wait 

states using transparent refresh . 


• 	 On-board diagnostic LED's. 
• 	 Low power - 8 watts maximum. 
• 	 Reliable, tested and burned-In memory. 
• 	 IEEE S-100 compat ible timing. 
• 	 One year guarantee. 
• 	 Attractive Dealer & OEM Prices. 

See your nearest computer dealer, or contact 
us for the complete story on the UNBEAT
ABLE S-100 Memory. 

"""""Group I 
A 0 1v1s1on o f MEASUREMENT systems &.. controls 867 North Main St. I Orange, Cali f. 92668 / (714) 633·4460 
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but incorporate a voltage doubler or 
tripler for the display.) Higher peak 
voltages are allowed, but it is the 
RMS value that is important. The DC 
(direct current) offset potential of the 
drive signal must be less than 50 mV; 
DC tends to degrade the liquid
crystal material. 

Also, since the device consists of 
two conductors separated by a dielec
tric (ie: insulating material), it func
tions electrically like a capacitor. The 
frequency of the AC drive signal, 
while not critical, does have a 
preferable range. A property of ca
pacitors is that the higher the frequen
cy, the lower the reactance, and the 
greater the current drain. lf the fre
quency is too low, flicker will result. 
In general, 25 Hz should be the 
minimum frequency. 

Driving the LCD 
To drive a display, appropriate 

voltages must be applied to the "on" 
segments, "off" segments, and the 
backplane. Figure 2 shows sche
matically what this entails. 

In a typical driver circuit, the out
put of an exclusive-OR logic gate goes 
to a segment electrode. This is 
analogous to one of the seven inputs 
of a seven-segment LED display. The 

Function Pin Number 

a1 37 
b1 38 
c1 39 

digit 1 	 d1 40 

e1 2 

f1 4 

g1 3 


a2 6 
b2 7 
c2 8 

digit 2 	 d2 9 

e2 10 

12 12 

g2 11 


a3 13 

b3 14 

c3 15 


digit 3 d3 16 

e3 17 

13 19 

g3 18 


a4 20 

b4 21 

c4 22 


digit 4 d4 23 

e4 24 

14 26 

g4 25 


Table 1: Pin functions of the Siliconix 
DF411 four-digit LCD driver used in 
figure 6. 

oscillator input, which also cycles the 
exclusive-OR gate, is connected to the 
LCD backplane terminal. This con
nection is roughly equivalent to the 
common cathode on an LED display. 
To tum the segment on, simply apply 
a logic 1 to the control input (pin 1); 
to tum it off, apply a logic 0. 

Figure 3 illustrates the resultant 
waveforms. Figure 3a is a 40 Hz 
50%-duty-cycle square-wave input to 
the exclusive-OR gate; 3b is the seg
ment on/off control input. When the 
control input is high, waveform 3c is 
the output of the exclusive-OR. In 
figure 3d, the waveform is shown as 
seen by the LCD, measured with re
spect to the backplane. The result is 
an AC signal wi th an RMS peak of 
2 X VDD· An exclusive-OR gate (part 
of a CMOS CD4070 quad 2-input ex
clusive-OR gate) used in the example 
is specifically chosen to maintain a 
minimal DC offset potential. While 
TTL (transistor-transistor logic) 
devices will work in theory, the 200 
m V typical offset potential will con
siderably shorten the life of the LCD 
and should not be used. To connect 
LCDs to TTL, the preferred method is 
to use a CMOS BCD (binary-coded 
decimal) latch/decoder/ LCD-driver 
such as the MC14543. A schematic 
diagram of a typical circuit is shown 
in figure 5. 

For larger displays, such as in a 
four-digit multimeter, we could add 
three more MC14543s or use a single 
Siliconix DF411 four-digit LCD 
driver. (Figure 6 demonstrates this 
application.) Rather than four 
separate BCD inputs, totaling sixteen 
lines, the DF411 relies on a multi 
plexed data input. Each digit is se
quentially loaded by setting the 4-bit 
BCD code lines on BO thru B3 and 
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~ 

3 6 9 12 

APPLIED VOLTAGE ( VRMS l 

Figure 4: Typical LCD on/ off response 
times as a function of applied AC input 
voltage. 

strobing the proper digit line. Both 
examples utilize static display drivers. 
This is the least complicated method 
to use. 

Multiplexed LCD Displays 
The first thought that comes to 

mind when using multiple-digit 
displays is to use a single driver unit 
and multiplex it among the digits. 
This is the classic method used in LED 
displays. With LCDs, however, there 
are some extra considerations. 

Of the two basic types of LCDs, the 

Number Type +5 v GND 

IC1 MC14543 16 8 
IC2 CD4047 14 7 

LCD DISPLAY 

c 
2 

R 

A A -T OUT 

IC2 
CD4047 
32 TO 40 Hz 

RT 

Figure 5: A single-digit, seven-segment LCD driver circuit. 
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Hard and 
Fast... 

. .. Bulk Storage from 
Industrial Micro Systems 

THE NEW MODEL 16 
The new I ndustri a I Micro Sy terns Model 16 Ha rel Disk 
Subsystem is a "f ixed-removab le" h igh speed, bu lk 
storage device providing from 32 m egabytes (32 
million characters) to 96 megabytes of on- l ine storage 
fo r the lndu trial Micro Sy terns 8000 or Series 5000 
microcomputer ystems . The Mod I 16 inc ludes a 
credenza enc lo ure that provid es a qui t. strong and 

megabyte fixed media that employs Win chester 3340 
techno logy. Files and programs may be copied 
between the f ixed med ia and the removable cartridge 
fo r fas t. easy back up and archiva l storage. 

FAST ACCESS 
Th interface between the Model 16 hard di sk and the 

at t ract ive package fo r offic Indu st r ia l Micro System s 
o r industrial app li cations computer is provided by the 
wh e re l a rge m em o ry is Hard Disk Control ler. The 
req uired. The Model 16 also Hard Di sk Control ler uti l izes 
inc ludes a fu l ly buffered Direc t M emory Access (OMA) 
OMA S-100 bu s control ler for for fast data transfer with 
fas t and asy in t rfa c ing. min imum proc ssor interven 

tion . The maximum data 
WINCHESTER transfer rate is 1.2 megabytes 
TECHNOLOGY WITH per second and the contro l ler 

fu Ily bu ffer the data, aBUILT-IN BACKUP 
ec to r at a time, to and fromThe Model 16 in c ludes a 16 

the disk . Ava ilable in 220 V, meg aby t e r e movabl e 50 HZ Ve rsions 
ca rtrid ge and a 16. 48. or 80 

Now yo u do n' t have to look ha rd fo r fas t com puti ng power. Con tac t you r Indu stri a l Micro Syste ms Dealer today. 

INDUSTRIAL MICRO SYSTEMS 

Marketi ng Ma nufac tu ring 

b28 N _ Eck hoff, Orange, CA 92668 2800 Lockheed W ay, Carson City, NV 89701 
(714) 978-6966 (702) 883-7611 

See us at Comdex '80 Nov. 18-21, 1980 Las Vegas Convention Center. 
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D2 
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DF411 
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BO 

figure 6: A four-digit LCD driver circuit, the DF411 , made by Siliconi.x., Inc , 2201G 
Laure/wood Rd, Santa Clara CA 95054. 

MLC260/' 

Photo 2: Comparison of two types of LCDs. At left is a transmissive display ; at right is 
a reflective display. Both units are unenergized in the photo. 
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NEW 
FROMQ 

Disk Cabinet for 

Single 8" Drive 


APPLE CLOCK 
CALENDAR+ 

+ 110V ID 125V or 200V to 250V 1 50 or 
60 HZ + Data cable + Fan + Accepts Persc1. 
Shugart. Slemans. Remex 
DDC-8+ $250.00 

(STOCK( 

+ Day month Yl!ar + Day of weelc + 2400 hou1 
time or 12 hour AM PM (selectable) Leap 
year + Interrupt timer 4 interval 1024 Hz 
(ap11rox 1milllsec), 1 sec, 1 min. 1hour 
+ On board backup battery + Simple setting
of time and date + Simple software Interface 
+ Time advance protection while reading 
Bare Board (with manual) $45.00 
Kit $100 00 Assembled & Tested $150.00 

RAM 16+ 


+ Addressable in 4K steps by easily accesstble 
DIP switch + Memory protection In 1K 
Increments defined bY an easily accessible 
DIP switch Protection may be lrom the bottom 
board address up or from the top down, 
+ May deactivate up to six 1 K seaments ol lhe 
board lo create ''hoJes" for other aevtces. 
Accom11Hshed with lumpetS. + Walt Slates 
selected bV DIP swftcll . + 8 bank select lines 
provided IOr expansion fn1o Ill million byte 
systems. + All data. add1'8SS, and control Unes 
Input buffered. + Ignores 110 commands al board 
address. -i. Assembled, tested, and bumed·ln 
at factory. + 1.3 A typical current consumption. 
Bare Board S 20.00 4 MHZ Kit 1180.00 
2 MHZ Kit $160.00 4 MHZ A&T $210.00 
2 MHZ A&T $190.00 

S-100 (SMART) PROTO BOARD+~ 

-t Wire WtaP. or Solder Sockets + Accepts All 
Slandard ~ \.30" & .60' CTR) + Allows 
Grid OlstnbU1ed Power + 3 Vohage A~ulators 
+ Kluge Area for Discretes. External Dnves 
+ 2 Bus Bars for ± Voltages (Internal & 
Extemafl + Accepts Standard Edge ConlllClor 
on _ 1·' CTR + Kil Includes 3 Reg/3 Heat Sinks/ 
Aller Caps/2 Bus Bars/Manual 
Bare Board $30.00 Kit $50.00 
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EXPANDABLE+ 
DYNAMICMEMORY 
(16K to 641C) 

.. ... ~ii 11'4 ·,1I I I 111 '\ ' 
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• • -• ' 'JI~ • 

z+ao CPU REV ll 
. 
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+ Works with th -80 OPU Boards: Cromemco Systems. s.o.( e fpll)owlng Z
Systems, SSM CB2A , Jade jBlg ·Zl , Q.T. (Z+SO) and many others 
+ Uses 3242 Refresh Chip wth defay fine + Four layer PC Board fnsures 
a quiet b11ard + Supports 16K, 32K, 48K or 64K of memory + 24 Address 
lines per IEEE specification$ + Optional M1 Walt state allows error-free 
operation wlt'1 faster processors + Optional PHANTOM dlsable + Uses 
2·80 Refresh signal + Bank on/off nlgnal selected by 1/0 port 40 jHex) 
per industry standard. + Bank In use detem'IJned by convenient DP 
switch selection of data bus bits. + Low power consumption - 5 watts. 
+ Convenient LED lndlcatron of bank In use 
Typlcalaccesstlme orboard - (1) using (4116-200nsl (4Mhzj 240ns 

- (2) using (41i6·150ns (6Mhz 200ns 

+ 1K RAM On board + 2 Programmable Timers + Power On Jump to 
On-Board 1K or 2K EPROM j2708·2716) Can be Addressed on any 1K 
or 2K boundary + 2 separa e pe"'llel l'!)N • lull TTL buffered - one Input
and one output + Programmable Baud Rate Seleotlon (110 to 96001 
+ On·Board EPROM M'ay be Used In Shadow Mode, Allowlng Full 64K RAM 
to be Used + On·Board USART for Synchronous or Asynchronous
RS-232 Operation (8ert1I 110 Port) ConRgured for dlrelrt connect to terminal 
satlsffes requirements of ell modem signals In terminal device. 

+ Tlme of Day In Hours Minutes and Seconds + 24 Hour Time Format 
-r Month and Day Date Funollon + Simple Read Instructions Allow Simple 
Interface to Basic. CPM. Etc. + Wiii Aun With 4MHZ Processors 
+ Can be Localed at any Group of 4 110 Port Addressed + On Board 
Battery Back·Up 

+ lwo lnderendent SVNC/ASVNC Serial Ports + One S1robed Eight Bit 
Parallel lnpu Port With Handshakln11_ + Three Eight all Parallel Ports 
(Undedicated , user Configured) + lllree Independent Sixteen Bii Timers 
+ Eight Level Prtotlty Interrupt Controller + Large ProtQlyping area has 
regulated +5VDC1. +12VOC,- t2VDC + Two software8r9.Qrammable baud 
rate generators wnh crystal controlle<l lrequenoles (±- 1%J 

+ No Need for Termlnalfon + Very High Crosstalk Refectioo + LED Power 
Indicator + Ats In Most Malnlrames + e, 12 and 18 Slots Available 
+ Has Operated to 14 MHZ Oulelly 6-SLOT l 2-SLOT 

Bare Board $24.95 Bare Board $29.95 
Ktt $39.95 Kil S69.95 
A&T $49.95 A&T $89.95 

Bare Board 
16K Ktt 
16K A&T 
32K !<It 
32K A&T 
46K Kit 
48K A&T 
64K Kit 
641< A&T 

Bare Board 
Kit 
A&T 
1KMemory Kit 

$ 70.00 
$280,00 
$325.00 
$360,00 
S425.00 
$480.00 
$550.00 
$525.00 
$625,00 

$ 60.00 
S190.00 
$280.00 
s 12.oo 

CLOCK CALENDAR+ 
t~t 

~b··~·= " 
A .'.Ill~,._.,..,.,,,_ 

110+ 

SILENCE+ 
MOTHER BOARDS 

Bare Board 
Kit 
A&T 

Bare Board 
Kit 
A&J 

Bare Board 
Kit 
A&T 

$ 45.00 
$100.00 
$160.00 

$ 69.00 
$275.00 
$375.00 

18-SLOT 
s 49.95 
s 99.95 
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QT MAINFRAME+ QT SYSTEM+ 

MF+ 

Includes cabinet , 30 amp power supplY, and the 
 + Main frame W/P.S. and fan + Teti!vldeo 
IEEE 5·100 motherbOard (12 or 18-sloi). The *9206 Termlnal + CPU - ZSO - 4MHZ 
OT MF+ Is lan·cooled has AC line ntter to + 2.a" Disk Drives (801R Shugart) + Floppy
eliminate EMI, and is {ully-assernblad and lactory Disk Controller (Double Density) + Dynarnl~ 
tested. Power and reset switches are located on Memory (48K - E.llpandilble to 64Kl + 2K 
front panel. Monitor Program and Disk Blos on 2716 
MF+ 12 $450.00 MF+ 18 $500.00 ~ EPAOM + RAM/ROM/PROM, up to SK In any

combination on CPU _.. Hard Disk CompaUbleMF+ Without Mother Board 5350.00 ~ + 2 Serlal/2 Parallel Ports + Aeal Time Clock 
+ EPROM Programmer + OPM. 2,2 or 1A 
Qperatrng System + MPM Compatible + Full

(Accepts 2 each 5W' Disk Drives) line of business software avallableMF+MD 
locludes cabinet, 18 amp power supply IEEE SYSTEM+SS 54500.00 (DBL DEN SINGLE SIDEDl 
S-100 Motherboard (6·12-slot) and dual-mini· SYSTEM+DS $5500 00 (DBL DEN DUAL SIDED
dlsk8rovislon with disk drive power supply. 
The T MF+ MD Is lan-rooled has AC line 
filter to eliminate EMt. and ts lully-assembled and 
factory-tested. Power and reset switches 
are located on the front panel. 
MF+ MD12 $500,00 MF+MD6 S450.00 
MF+MD Without Mother Board $400.00 

SEE OT PRODUCTS AT THE 

NORTAEAST PERSONAL AND 

BUSINESS COMPUTER SHOW 


IN BOSTON • NOV. 20-23 

BOOTH #408 


MP<JTER 15335 South Hawthome Boulevard 
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(Excapl Calif.)(213) 973-2619 -~Hll<O.Y' Dealer Inquiries Invited 
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excitation and threshold voltages of driver arrangement, the effective 
the field-effect device are lower and threshold voltage varies as a function 
more suitable for multiplexing. The of the duty cycle. In effect, as the 
threshold voltage is defined as the number of multiplexed digits in
level at which the segment switches creases (while the duty cycle 
from "off" to "on." In a multiplexed decreases), the power-supply voltage 

Photo 3: A 14-by-20 LCD dot-matrix display taken from a Mego Mini-Vid space-war 
game. The unit is shown with all dots turned on. 

•· • • 

Photo 4: Rear of the printed-circuit board used in the Mego Mini-Vid game, revealing 
the location of the liquid crystal display shown in photo 3. The complete electronic cir
cuitry for the game is visible. The integrated circuit on the left is an Intel/ NEC 8048 
8-bit microcomputer. At the right is a custom LCD dot-matrix driver component. The 
three sets of discrete components (clockwise from top right) are a voltage regulator, an 
audio amplifier, and a 6 MHx clock circuit. I bought the game on sale for $24 .95. 
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must increase. 
To overcome this difficulty while 

still reducing the number of connec
tions and drivers, several special 
techniques are used. The most com
mon is called the voltage-select or 
"V /3" method which operates the 
nonselected display-pattern segments 
just below the threshold voltage and 
the selected segments just above it. 
Most eight-digit liquid-crystal 
calculator displays use this scheme. 

A common misconception is that 
relatively slow LCD response times 
preclude conventional multiplexing 
approaches (see figure 4). This is 
because an LCD is essentially a 
capacitor that can be "charged" 
(turned on) by a series of pulses over 
a period of time (presuming constant 
data input during this time) . 

The integration of the pulses is ac
complished by the long time constant 
of the LCD itself. (In reading an LED 
display, the eye performs the integra
tion of the short-duty-cycle images.) 
It may take a half second for an LCD 
display to settle out the displayed im
age. This is not a problem with slow
ly changing data, such as a clock dis
play. An arrangement like this would 
be unacceptable for use with data that 
updates ten times a second, however. 
Only a static driver could be effective 
at that rate. 

The real problem is not with multi
digit displays, but rather with dot
matrix LCD displays like the one 
shown in photo 3. This particular dis
play is a 14-by-20 dot matrix from a 
"Mini Vid" space-war game by Mego. 
I didn't care much for the game, but 
the display was fun to experiment 
with and less expensive when sal
vaged from a toy rather than pur
chased directly from an LCD manu
facturer. The popular Micro Vision 
games from Milton-Bradley use a 
similar display with a 16-by-16 
matrix. 

With a matrix-addressed LCD, 
each segment plus its associated back
plane is electrically equivalent to a 
lossy, nonlinear, voltage-dependent 
capacitor. In fact, the entire array 
may be represented schematically as 
rows and columns interconnected by 
capacitors at each intersection. A ser
ies of "select" pulses drives each row, 
while a series of data pulses, which 
are either in phase or out of phase 
with the select pulses, drives each 
column. 

LCDs have electro-optical char



The program to reduce soft"W"are costs. 

Microprocessor Pascal System. 

Ne\V. From Texas Instruments. 


Learnability. Transportability. 
Maintainability. 

The features of Pascal, plus the bene
fits of Tl's learning cw·ve experience, 
are offered in the new Microprocessor 
Pascal system. 

A system designed for microprocessor 
applications. 

A sy tern developed for the 16-bit 
9900 Fami ly, inc luding the TM990 
microcomputer modules, and 990 
minicomputer . 

A system to effectively lower your 
software costs today. And keep them 
low tomorrow. 

At TI, Pascal is the first and only 
corporate-wide approved high-level 
programming language. For a lot of 
good reason . 

Pascal lets you solve your application 
without getting involved in the intrica
cies of machine architecture. And, 
Pascal's block structure re ults in fewer 

programming errors, because the code 
is easier to write, read and modify. 

Tl's Microprocessor Pa cal system 
con ist of six part and provides the 
most Pascal capability ever offered: 

• Sow·ce Editor -	 specifically designed 
to create/edit Pascal programs and 
check program syntax. 

• Compiler-compiles conventional Pas
cal programs as well as Tl's Pascal con
current extensions into interpretive 
code, which can then be executed di
rectly, or converted into 9900 native 
machine code. 

• Ho t Debugger - over fifteen option 
for tracing variable and modifying 
data. 

• Configurator-enable the target sys
tem to retain only the parts of the l'Un
time support neces ary for program 
execution. 

• Native-Code Generator 	- converts 
Pascal interpreti \·e code into 9900 na
tive machine code. 

• Run-Time Supp01t- both interpretive 
and native-code execution provide a 
speed/memory trade-off. 

Tl's continuing commitment to inno 
vative cost-effective 16-bit micropro
cesso1· oftware means an increased 
applications capability and decreased 
development ti.me for you. 

Find out how you can reduce your 
present and future software costs. Put 
the new Tl Microprocessor Pasca\ sys
tem to work for you, today. 

For more information, ~--
call your nearest TI field Fift~7ears 
sales office or autho1·ized Innovation 

distributor, or write to ~o 
Texas Instrument , P.O. UI 
Box 1443, MIS 6404, Hous
ton, Texas 77001. 

TEXAS INST RUM E NTS 
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acteristics independent of the di
rection of the applied voltage. The 
fact that they have no polarity or 
diode action presents a fundamental 
constraint, because "cross talk" 
would exist between selected and 
nonselected segments in a conven
tional mul tiplexing scheme. The suc
cessful use of a dot-matrix LCD re
sults only from a complicated trade
off between operating voltage, 
threshold voltage, contrast ratio, 

viewing angle, and mul tiplex fre
quency . 

Both Mego and Milton-Bradley use 
the same custom integrated circuit to 
drive the dot-matrix display. Already 
aware of the problems associated 
with standard drive electronics, I had 
hoped to adapt one of these games as 
a computer peripheral for this article. 
This was easier said than done . 

The custom integrated circuit used 
in the game is a for ty-pin CMOS LSI 
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Photo 5: The Siliconi:r: DF411 four-digit direct-drive LCD driver integrated circuit. 

Photo 6: An LCD designed to display both letters and numerals. 

36 October 1980 © BYTE Publical ions Inc 

(large-scale integration) component. 
Thirty-four pins go directly to the 
matrix, two pins are for the power 
supply and ground, and four lines are 
used for control signals from the 
microprocessor. One seems to be a 
data strobe, two appear to be row 
and column incrementers, and one is 
data . Even though both games use the 
same controller, the display quality is 
considerably better on the Milton
Bradley device. This led me to believe 
that the timing of the signals is as im
portant as knowing which line is 
which. 

Rather than writing something 
which might risk my credibility , I 
contacted Milton-Bradley and asked 
for the timing and control sequence of 
this device. Apparently, because the 
toy industry is very competitive, they 
were reluctant to divulge any infor
mation. This is quite the opposite 
from the response I usually get when l 
contact electronics manufacturers. 
The only alternative was to persuade 
the company that made the device to 
provide more information , or 
disassemble the game program and 
see what goes out on these four lines. 
I decided it wasn't worth it. 

General Limitations 
LCDs will probably never replace 

LEDs or gas-discharge displays . More 
likely they will dominate applications 
in which power and ambient light are 
the prime considerations. There are 
limitations, however. 

Field-effect LCDs properly sealed 
in hermetic packages and employing 
stable compounds with high initial 
purity are inherently reliable. Early 
problems were due to poor sealing 
techniques and chemical reactions 
within the liquid-crystal material. 

LCD response time, while not a 
deterrent in multiplexing, is long by 
normal electronic-component stan
dards. Some users find these response 
times annoying. As figure 4 shows, 
the turn-off time can be as much as 
200 ms. The effect is that the segment 
image appears to fade out rather than 
snap off. Increasing the drive voltage, 
making the cell thinner, and using 
less-viscous liquid-crystal materials 
are ways to increase the speed. I ex
pect reasonable progress, but in my 
opinion it will be a long time before 
the microsecond range necessary fo r 
flat-screen television will be achieved 
while keeping the LCDs competitive
ly priced. 
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For years many small business system buyers 

thought that in order to get "real" performance 
and enough storage to be a "real" business system 
they would have to sacrifice the family jewels. 

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

Because we designed the highly reliable 
Chieftain small business system with the mo t 
innovative combination of performance and effi
ciency around. 

At your fingertips there are 64.000 characters 
of random access memory and you can address 
anywhere from 740.000 characters to 2 million 
characters with Smoke Signals's new double den
sity controller. For larger concerns. there's a 20M 
byte hard disk available. 

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

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

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

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

All other Inquiries, circle 21 

Diii SllNIL ~ BROIDmntel 

31336 Vin Colinas. West lake Village, California 91 36 1. (213) 889-9340 



Also, the operating-temperature limit of -40° C (-40° F) will require 
range, especially at the low end, is major technological breakthroughs. 
not broad enough to serve some key 
applications, such as automotive use. The Future 
Present low-temperature limits are LCD technology is advancing at a 
around -10° C (18° F), at which pace consistent with the rest of the 
point the tum-off time can be as high electronics industry. The dot matrix 
as one second. Cold does not harm used in some computer games is 
the display, but it does make it tem essentially a first-generation device, 
porarily inoperative. This limitation complete with all the problems that 
is not easy to overcome because the go with using new devices. Larger 
fundamental properties of the device matrices, say 256 by 256, will not use 
are involved. An optimum lower 512-pin custom LSI chips. Future 

Photo 7: LCD turning black as a result of the hot lights used to take the picture. LCDs 
are sensitive to heat, but recover immediately upon cooling. 

devices will depend on a return to 
simulated static operation such as 
that used on a single-character 
display. To attain this sophistication, 
it will be necessary to etch the drive 
electronics directly onto the LCD. 
This is the only way that the 
thousands of transistors which com
bine to function as exclusive-ORs and 
other building blocks can be con
nected to large matrices. Work in this 
area has begun, and companies like 
Kylex in Mountain View, California 
have already produced forty
character dot-matrix LCDs which are 
loaded like programmable memory 
buffers. Perhaps I will use one in a 
future article. 

Even though I've painted a tough 
picture for LCDs, their price/perfor
mance ratios continue to improve, 
especially in large-character displays. 
With their high versatility, increas
ingly competitive cost, low power re
quirements, and high readability, 
LCDs will continue to compete head
to-head with LEDs and gas-discharge 
displays for many general applica
tions. As the drive circuitry becomes 
less complicated through technolog
ical advancements, they will un
doubtedly add new dimensions to 
personal computing.• 

Next Month: 
Would you like your computer to 

have the ability to judge distance? It 
can acquire this ability by use of the 
Polaroid sonar autoranging unit. 

Photo 8: Typical eight-digit, seven-segment LCD calculator display. 
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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 small 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 really 
makes this system mighty. 

Operating systems? Choose CP/M * with 
CBASICt-the most widely accepted small computer 
operating system ever. Or MVT-FAMOS,""" a multi 
user, multi-tasking operating system with file 
management like the big guys, Or MICROCOBOL,H 

also for multiple users, but implemented in COBOL, 
familiar 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 control. they're all 
available at low cost-ready to run. 

When you add these software and hardware 
features to Industrial Micro Systems' reputation for 
rugged, reliable quality products you 'll begin to see it 
all. A lot more systems than your first glance reveals. 

See even more at your dealer. Call us to find 
out the name of your nearest dealer. He'll tell you 
everything you need to know. And rea lly open your 
eyes! 

• l"rndcmilrk ot D1ui1al R~:i.ea r ch Inc · • T1 .:1dcrna1k ol MVT M ic rocompu ter Systems In . tTrademark of Soflware Sys1cms t tproduct ol CAP-CPP 

INDUSTRIAL MICRO SYSTEMS 

628 N. Eckhoff St. , Orange. CA 92668, (714) 978-6966 


2800 Lockheed Way, Carson City , NV 89701 
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FRESH IDEAS 

ARE GROWING AT ALTOS 


Silicon Valley, California. At one time 
few places in the world were as 
abundant with orchards. Today. no 
other area is as technologically 
fertile. And nowhere on earth is the 
business climate as prolific with 
computer innovation. 

Yet within this competitive 
environment. one microcomputer 
firm continues to grow above the 
rest. Altos Computer Systems. 
Recognized as a world leader in 
single board microcomputer technol 
ogy, Altos flourishes on its ability to 
produce ideas and deliver them to 
t he market while they're still fresh 
and packed with price performance 
value. 

System 

Software 


Floppy 
Olsks: 

.SMb·ZMb 
And Cartridge 
Tape Back-Up 

Fresh Ideas like Altos ' new 
ACS8000-6/ MTU single board micro
computer system with a DEi 1/4-inch 
cartridge tape back-up drive. and 
Shugart 's 8-inch floppy and 14-inch 
Winchester hard disk drives. with 
total on -line capacities from 14.5 
MBytes to 58 MBytes. 

The ACS8000-6 / MTU joins 
Altos· growing family of products 
that branch out to a multitude of 
single board system configurations 
to serve the OEM. the business 
sector. and many other end users. 
These systems range from the 
ACS8000-2 with its dual 8-inch 
floppy disk drives. to the powerful 
ACS8000 -5, which is upgradable to 
any of Altos· hard disk and multi 
user systems. 

Altos supports three industry 
standard operating systems: single / 
multi-user CP/M ~ OASIS;t and Altos ' 
proprietary AMEx:~ Seven high level 
programming languages are offered 
which are CP/M or AMEX compatible. 

Ideas aren 't the only things 
growing at Altos. In three years over 
4.000 field-proven microcomputer 
systems have been shipped world
wide to an ever-increasing customer 
base of over 300 companies. And 
recently a new facility has been 
acquired. expanding Altos' plot to 
over one-and-a-half acres of 
production facilities. 

Weed through the micro
computer system alternatives. No 
matter what your application. you'll 
pick Altos. 

For specific details about 
pricing or performance. call or write: 

Packed with 
Fresh Ideas 

(ALro~) 

Altos Computer Systems. 

2360 Bering Drive. San Jose, CA. COMPUTER SYSTEMS 


Winchester Disk: 
14.SMb·SBMb 95131. (408) 946-6700. Telex 171562 °CP 1M is a regmel"fd tracJemarl< cf oigllal Re:1earcn. lr.c 

·OASIS IS a regl.sterf'd trademark of Phase One Sy5tcm5. IncALTOS SNJ. @ 1980 Alt os ComptJter Systems 
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Synertek Systems KTM-2 

Terminal-on-a-Board 


Pru! Nowes, 823 Whitethorne Dr, San Jose CA 95128 

The KTM-2 Terminal-on-a-Board developed by 
Synertek Systems provides a data entry and display 
system for the serious computer user. Having used both 
the CT-1024 and CT-64 terminals offered by Southwest 
Technical Products (SwTPC), I was rather skeptical of 
the claims made by Synertek Systems for their dual 
microprocessor terminal, which costs just $349. After 
using the KTM-2, though, every word Synertek said 
about it is justified. 

The board provides a 24-line by 40-character scrolling 
display of exceptional quality, and interfaces over one of 
its two serial input/output (l/0) ports. Not only does the 

board provide the 128-character ASCII (American Stan
dard Code for Information Interchange) set and some 
special characters (such as Greek E and 11"), but it also 
generates 128 graphic characters- a feature not available 
on some systems that cost twice as much. 

But, just what is KTM-27 It's a circuit board that 
measures 40.6 cm (16 inches) long and 17.1 cm (6.75 
inches) wide, with a full 54-key array. It also contains all 
the circuitry necessary to provide a composite-video out
put, two serial ports (with switch-selectable data rates 
from 110 to 9600 bps), and relative and absolute cursor 
control. The l-,oard draws about 1.4 amperes and 

Photo 1: The KTM-2 board. The board contains a 54-key array, with all the circuitry necessary for composite-video output. This 
40-character per-line version requires 1.4 A at 5 V. The BO-character version draws 1.6 A. Both are able to provide RS-232
compatible outputs with the addition of extra pow er supplies. 

42 October 1980 © BYTE Publicat ion.< Inc 



"Our inventory is our existence. 

Thinkwe'd trustit to an~ less 


thanScotcliBrandDiskettes?" 

Don Stone, President , 

Mass. Auto Supply Company, 

Inc., Boston , Mass. 


Scotch D i kettes are the 
d iskettes you can depend upon 
wi th the information your 
business depends upon . 

Each one is tested and 
certified error-free before it 
leaves ou r factory. Because we 
know nothing less than 
perf ction i acceptable for 
your vital bu iness data. 

Scotch Di kettes are 
available in regular or min i 
sizes, compatible with almost 
any ystem. 

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 
Record ing Products Division. ln 
Canada, write 3M Canada Inc., 
London, Ontario, 6A 4Tl. 

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 
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operates from a single +5 V power supply. 
There is another version, the KTM-2/ 80, which pro

vides a 24-line by SO-character display for $424. This 
board draws about 1.6 A and operates at a much higher 
clock frequency-7.2 MHz versus 3.6 MHz for the 
KTM-2 . Because of the higher clock frequency, a high
quality video monitor must be used with the KTM-2/ 80, 
while the KTM-2 could use an ordinary television set 
with an RF (radio-frequency) video modulator. For our 
purposes here, all comments will pertain to the KTM-2 
system with the 40-character per line capability. 

Removing the board from the carton and setting it up 
are relatively simple procedures-there is very little 
assembly required. It is only necessary to wire the power 
supply to the proper connector, connect a video monitor 
or RF modulator to the composite video output, and set 
the desired serial port data rate. Because it can operate in 
self-check mode (transmit-data output can be fed back in
to the receive-data input), the board can be tested im
mediately to ensure that it is functioning properly, before 
connecting it to the rest of your computer system. 

To operate the board in local mode, the transmit and 
receive pins of serial port 1 must be connected to each 
other, then the Clear-to-Send pin of the port must be 
asserted . Since there is no computer to assert the pin in 
this mode, the pin must be connected to a voltage source 
greater than three volts and less than twenty-five volts; 
this can be done by connecting the pin to the Request-to
Send line, which is always at +s V. Once these connec
tions are made and power is applied, the terminal is ready 

for test in a stand-alone mode. 
Basic functions of the keyboard are identical to most of 

the terminals made today-both uppercase and lower
case characters are available, as well as reverse video of 
the uppercase characters. There is no shift-lock key ; 
however, the board does have a CAPS-lock key that 
provides only uppercase alphabetical characters plus the 
normal numbers and symbols available during lowercase 
operations. Switching between normal and reverse video 
is accomplished by hitting the escape (ESC) key and 
entering an uppercase R. To return to normal video from 
the reverse mode, just press the ESC key and then enter a 
lowercase r. 

As mentioned earlier, graphics characters are available 
to the user. These are just as accessible as reverse video
just press the ESC key and then enter uppercase G to 
change into the graphics mode. To exit the graphics 
mode, just type ESC, g. Reverse video is also available in 
the graphics mode. Both the alpha mode and the graphics 
mode can be intermixed on the screen simply by typing 
the desired sequence of control functions. All of these 
modes can be computer controlled; all the computer has 
to do is send out the same sequence of ASCII codes on the 
serial port . 

I mentioned earlier that the KTM-2 has two serial 
ports, these are labeled 1 and 2. Port 1 is the main port 
and is used primarily with a computer for information 
transfer. The other port acts as an auxiliary port, 
primarily for a printer, so that hard copy can easily be 
obtained without using one of the other computer ports. 

CP/M®1 
- based Business Software for TRS·B0®2 computers on ... 

. . . the fastest Mod·ll CP/M with the most features!!! 
• Over 61 0,000 bytes/disk 
• Downloading package included 

• Mixed single/double density on any 
of 4 drives (even a 1 ·drive system) 

• Auto·LF printer support & ASCII 
top·of·form software (LPlll) 

• 1,200 baud operat ion of serial 
printers without data loss 

• Single drive backup 
MOD·lf CP/ M . . . . . ... .. .. . . ... $250.00 

• Ultra-fast disk operat ion 
• Emulation of cursor addressing for 

any of several "dumb" CRTs 
MOD·I CP/M . .. . . . .. . ... ...... $150.00 

• Supplemental document describing 
our implementation 

• User-settable funct ion keys 
CBASIC2e3 (Mod I or 11) . ... . . .. $ 1 10.00 

The following software for Mod-I I CP/M only unless otherwise stated (*·requ ires CBASIC2): 
RM/COBOL®4 - Only COBOL for CP/M with alternate keys (multi· MAGIC WAND®5 - Full -feature word processing, true proporti onal 
key ISAM), CRT screen handl ing, Interact ive debug, Z80 code, and spacing, file merging, and use of full-screen editor for source 
the most usefu l Level 2 featu res. Compatib le with Tandy' s programs or data ... . . .... . ... •. ........... . ............. $400.00 
COBOL-but rune teeter! ..•..•. .. . .............. .•.••• $495.00 RPA (Resident ial Property Analys is)· Analyzes income and expense, 
PMS (Property Management System). Interactive, menu-driven financ ing, taxes, Inflation and depreciat ion on home, condo, or 
system includes ful l G/ L, budget ing, cash journal, delinquency apartments over a use~·selectab l e time. Shows payoff in terms of 
list, tenant act ivity/rent roll , complete audit trail and reports ROI, Cap rate, cash-on-cash. Amortization schedules and 
on vacancies, lost ren t, and ven dors ...... .• ...... ..• $ 650.00" worksheet · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · • • • • · · · · $300.00* 

d d. k & n al 75 00• demo disk & manual . . ... .............. ..... _.... .. 3 5.oo• 
emo is ma u · · · · · · · · · · · · · · · · · · · · · · · · · · · · RBC (Rent/ Buy Comparison)· Sales or investment tool to compare 

APH (Automated Patient History)· General-purpose quest ion· renting and savings account Investment vs. purchasing a particular 
asking, answer-printing system furni shed as self-adm inistered property . ........ .. . ... .... ... . .. ............ ... . . ....... $250 .00" 
review-o f-systems general pat ient hlstory(Mod·I also) ... $175 .00* demo disk & manual . • . • . • . . . . . . . . . . . . . . • • • . . . . . . . . 3 5.00* 

Osborne & Assoc. CBASIC source programs (Mod-I also): 
Payroll w/Cost Accounting ..... ....... . . . •••... ...... $250.00* General Ledger w/Cash Journal . . . .•. . .... ..... ....... $250.00" 
Accts. Payable/Accts. Receivable ............ .•... $250.00* O&A CBASIC Books (ea.) . . ... ...... . ..... . ... ...... . .... $ 20.00 

~tim®6 media: (Qty. 100 prices) 
51/.'' single density .• .. . . . ...... ... . .. .... ....... .. . .. $2.50 ea. 8" single density .. . .. . . . .. .. .. . ....... . .. . .... .. . .. . ... $ 3.00 ea. 
8" cert;!ied double density ... . ......... . . . . .. .... ... . $4.00 ea. 450' tape cartridges ...... .. .. . ....... . ... .. .. .. ...... . $ 20.00 ea. 

e Registered trademark of: 
~~~~l~.J.~:,- ~1_$~ "'1 Dlgilal Research 

N ® 2Tandy Corp. r.&-! Distributed in U.K by: 
~ ~3compil er Systems, Inc. l1"'\1 Microcomputer Appl ications Ltd. 

8041 Newman Ave ., Su ite 208 l9.. d Ryan·McFarland Corp. 11, Riverside Court, 
Huntington Beach, CA 9264 7 ~ssmall Business Appl ications. Inc. Caversham, Reading, England 
(714) 848- 1 922 ~everbatim Corp. TE L: (0734) 4 70425 
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In this age of runaway inflation... 


Look what $795*will 


The ideal Input device for the small 
system user. 

Ava ilable wi th stylus or optional cursor. 

Ava ilabl e with optional display. 

·U.S. Suggesled rela il price 

The HIPAD™ digitiz r 

Inexpensive Input to your computer 

The HI PAD™ digitizer can be used for both converting graphic information into 
digital values and as a menu. Utilizing either the sty lu s or the optional cursor, the 
operator can inpu t graphic data Into the computer by locating individual points on 
the digi tizers 11 " x 11 " (28cm x 28cm) ac tive area. In the " st ream mode" a contln· 
uance of placements of coordinate pairs may be in put. 

Not a kit , the HIPAD™ comes complete with both RS-232C and parallel interfaces 
and has Its own bu ll t·ln power source . The orig in Is completely relocatable so coor· 
dlnates may be posit ive or minus for a true reference value and oversized materia l 
may by input by simply reset ting the origin . 

Accurate positional Information, free form sketches, 
even keyboard slmulatlon 

All can be entered using the mulH-faceted. HIPAD™ digitizer. Its capabllities and 
low price make the UL lis ted HIPAD™ a na tu ral selection over keyboard entry, inac· 
curate joysticks, or expensive approximating light pens. It 's perfect tor inputt ing 
isometr ic drawings, schematics, X-rays , architectural drawings, business graphs, 
and many other forms of graph ic informat ion, as well as creating your own graph ics. 

Use it with Apple II ™ , TRS-80 Level II ™, PET TM or other 
popular computers 

The HIPAD's™ bui lt -i n RS-232C and parallel 8 bit interfaces make i t at\ 
possible. (For Apple II order DT·11A, for TRS-80 or PET order DT-11). 
Furthermore, you get Eng lish or metr ic scaling , data format (Binary/BCD/ASCII), 
selectable baud rates, and resolution of either .005" or .01 ". 

For cnmplete information contact Houston Instrument, One Housron Square, Austin, Texas 78753 
(512) 837-2820. Outside Texas call operator HS toll free 1·800·531 ·5205. In Europe contact 
Houston Instrument. Rochesterlaan 6 8240 Gistel, Belgium. Telephone 0591277445. 

Visit us at WESCON, booths 2330, 2332 and 2336. 

TM HIPAD Is a 1rademark ol Hous1on lns1rumen1 houst n instrument 
TRS·BO IS a 1rademarl< ol Tandy Corporahon 
APPLE is a 1rademark ol Apple Compu ter Inc. 
PET 1s a lrademark of Commodore Bu siness Machines. Inc. 

GRAPHICS DIV ISION OF 

BAUSCH & LOMB ~ 
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Traditional 

Both of these serial ports are full duplex, permitting infor
mation to be sent and received simultaneously . The serial 
data format consists of a start bit, seven data bits, a pari
ty bit, and either one or two stop bits. Data can be 
transmitted at one of eight rates, switch selectable from 
110 to 9600 bps (bits per second). 

The serial ports are set up with TTL (transistor
transistor logic) interface levels, but are format
compatible with the RS-232 standard. The interface can 
easily be modified to provide full RS-232 compatibility, 
but two more power supplies must be added to provide 

ASCII ACTION 
KEYS CONTROL CODE TAKEN BY 
DEPRESSED (Hexadecimal) KTM-2 

CTRL G 07 	 Bell output 
CTRL g 
CTRL' 

CTRL H 08 	 Cursor back one space 
CTRL h 	 (backspace) 
CTRL ( 

CTRL I 09 	 Cursor right one space 
CTRLi 	 (horizontal tab) 
CTRL) 

LINE FEED OA Cursor down one space 
CTRL 1 (line feed) 
CTRL j 
CTRL • 

CTRL K OB Cursor up one space 
CTRL k (vertical tab ) 
CTRL + 

CTRL L oc Clear display and move 
CTR L I (alpha) cursor home (upper left) 
CTRL, (from feed) 

RETURN OD Cursor to beginning of 
CTRL M the same character line 
CTRL m (carriage return) 
CTRL

CTRL S 13 Set DC low 
CTRL s 
CTRL: 3 

CTRL T 14 Set DC high 
CTRL I 
CTRL 4 

ESC lB Begin ESCAPE sequence 
CTRL; (see ESCAPE SEQUENCE) 
CTRL I 

CTRL space Reset KTM-2, clear screen 
CTRL@ and read option switches 
CTRL shift return 

CTRL ALPHA 	 Special-no output is sent 
over Tx; local clear screen 

All Others 	 Ignored 

Table 1: Many special functions are available to the user of a 
KTM-2 Tenninal-on-a-Board, as demonstrated by this chart 
of control codes. Control may be asserted manually or by 
software. 
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More power, work, flexibility! 
JOEDOSTM_Jointly Operate Everything Disk Operating 
System. Switch from North Star BASIC to CP/M1M and back 
again with a simple command . Floating point and standard 
8, 10, 12, and 14 digit precisions of North Star BASIC, as well 
as Digital Research 's CP/M all on the same hard disk unit. 

Designed to operate wi h the DISCUS M261
M 26.5 mega

byte (formatted) Winchester-technology hard disk unit and 
North Star 's Micro Disk System, JOEDOS brings you large 
mainframe performance at microcomputer cost and reliabili ty. 
CP/M disk activity is amazingly quick through JOEDOS; ac 
cess to North Star BASIC programs and fi les is unbelievable! 

Speed and enormous storage capacity (as much as 106 
megabytes) are only the beginning . Through JOEDOS, each 
hard disk unit may appear to be one drive or many different 
"drives" (as many as 147 double density 180K North Star 
5V4" drive-size segments). As many as seven of these seg
mented "drives " may be addressed at any particular time. 
Segment size , file size and directory size are variable 
according to user 's requirements. Maximum file size is 16 
megabytes, while the maximum directory size for each seg
ment is 8,160 entries . 

JOEDOS-Micro Mike's hard disk operating system. 
Requires DISCUS M26 hard disk unit and controller and 
North Star Micro Disk System for operation . Includes CP/M. 

JOEDOS AND MANUAL $495 

JOESHARPM-North Star Horizon 1M/DISCUS Hard Disk 
Timesharing System. Micro Mike's popular interrupt-driven , 
bank switching timesharing for North Star Horizon com
puter is now available with all the features of JOEDOS hard 
disk operating system. JOESHARE allows multiple users 
to access as many as four 26.5 megabyte hard disk units, 
simultaneously operating programs in North Star Basic or 
through CP/M. 

JOESHARE - Micro Mike's North Star Horizon time
sharing/DISCUS hard disk operating system. Requires North 
Star Horizon and DISCUS M26 hard disk unit for operation. 
Includes CP/M. 

JOESHARE and manual $995 

JOEDOS. JOESHARE, HOSHARE and S.2SHARE are regos1ered irademarks 
ol Micro Mikes Incorporated 
Horizon is a registered trademark 01 North Siar Computers. Inc 
DISCUS and M26 are regrs1ered tra demarks ol Morrow Designs. inc 
CP1M is a registered irademark of Drg1tal Research Inc 

HDSHARE1M- North Star Horizon/North Star Hard Disk Time
sharing System. A version of JOESHARE with all of the fea 
tu res of JOEDOS using the North Star hard disk. HDSHARE 
allows multiple users to access as many as four 18 mega
byte North Star hard disk units , simultaneously operating pro
grams in North Star BASIC or through CP/M. 

HDSHARE - Micro Mike's North Star Horizon time 
sharing /North Star hard d isk operating system. Requires 
North Star Horizon and North Star hard disk system for oper
ation . Includes CP/M. 

HDSHARE and manual $995 

5.2SHARE™- North Star Horizon/Floppy Disk Timesharing 
System. Micro Mike's floppy disk timesharing system has 
some new enhancements. 5.2SHARE now supports 8, 10, 12, 
and 14 digit floating point and standard North Star BASIC 
with as many as four DISCUS 8" drives, operating in conjunc
tion with the Horizon's 5V4" drives to provide in excess of 5 
megabytes of external storage. 

5.2SHARE- Micro Mike's interrupt-driven, bank switch
ing timesharing for the North Star Horizon computer. Includes 
8" drive software interface. For double density or quad 
capacity systems only. 

5.2SHARE and manual $395 

DOSCHG - Micro Mike's 8" drive interface to North Star 
DOS and BASIC. Requires North Star Micro Disk System and 
DISCUS 811 drives and controller for operation. 

DOSCHG and manual $150 

Program operation manuals are available for preview before 
software purchase . 

Program Operation Manuals for each program $25 

Programs are available in double density/quad capacity 
format only. Prices are subject to change without notice. 

Contact your North Star dealer or Micro Mike's. 

vVWOOe~g 

Micro Mike's, Inc. 


905 Soulh Buchanan Amarrllo, Texas 79101 USA Telephone: 8061372·3633 

making technology uncomplicated . . . for People 




SEQUENCE OF 
CODES RECEIVED ACTION TAKEN 
BY KTM-2 BY KTM-2 

ESC E FORM FEED: Display is cleared to 
spaces and cursor moved to first position 
ol fi rst line (the HOME position). 

ESC H 	 HOME: Cursor is moved to HOME. 

ESC J 	 CLEAR EOS (End ol Screen): Every 
position on the screen from the current 
position of the cursor to the last position 
o! the last line, inclusive, is cleared to 
spaces. The position of the cursor does 
not change. 

ESC K 	 CLEAR EOL (End of Line): Every posi
tion from the current position of the cur 
sor to the end of the line occupied by 
cursor, inclusive, is cleared to spaces. 
The position of the cursor does not 
change . 

ESC R 	 BEGIN REVERSE: All uppercase letters 
and all graphics characters received 
subsequent to reception of the ESC R se
quence will be disp layed ln reverse 
video. 

ESC r 	 END REVERSE: All displayable 
characters received subsequent to recep
tion of the ESC r sequence will be 
d isplayed in norma l video. 

ESC G 	 BEGIN GRAPHICS: Each disp layable 
character rece ived subsequent to recep 
tion of the ESC G sequence will cause 
one of the graphic characters to be 
displayed. 

ESC g 	 END GRAPHICS: Return to normal 
d isplay mode. 

ESC L 	 AUX ON: Auxil iary serial port transmis 
sion is enabled on-line. 

ESC l(a\pha) 	 AUX OFF: Auxi lia ry serial port transmis 
sion is disabled. 

ESC + 	 RELATIVE CURSOR ADDRESSING 

ESC = 	 ABSOLUTE CURSOR ADDRESSING 

Table 2: Special operations, such as reverse v ideo and 
graphics control, are accessed through the use of the 
ESCAPE key (ESC) and certain uppercase and lowercase 
keys . 

SEQUENCE OF EFFECT 
CODES RECEIVED ON CURSOR 

ESC=SP SP Cursor to HOME 
ESC + SP SP Position unchanged 
ESC+ · , Cursor down 10 and right 12 
ESC+ 7G Cursor down 23 and right 39 (or effec

tively, cursor up l and left I for a 
24-x-40 character display) 

ESC= , 4 Cursor to line 12, column 20 

Table 3: The cursor may be addressed in either relative or ab
solute mode. Vertical addresses are treated modulo 24, while 
horizontal addresses are interpreted modulo 40 (modulo 80 
for the KTM-2180). This means that any cursor address that 
wou ld be off the screen actually wraps around. 
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the ±12 V levels. The data transfer rate is selectable via 
three option switches, but five additional switches pro
vide selectable options such as: even, odd, or no parity; 
interlaced or noninterlaced screen; line truncation or 
wraparound; and 60 or 50 Hz frame rate. 

The system I connected to the KTM-2 was a Ball 
Brothers Research video monitor (9-inch diagonal) , 
which has a composite video input that responds to a 
signal between 0 and 1 V (the KTM-2 can also be jumper 
set by removing a jumper to deliver a 0 to 2-4 V signal). 
The computer I used consists of an old IMSAI 8080 
microcomputer with 48 K of programmable memory, 
and some disk drives . Communication to the computer 
used a dual serial 110 card, and hard copy was provided 
by a Texas Instruments thermal printer. The printer did 
not have graphics capability, so I was able to view the 
graphics display only on the video monitor screen. 

Operation of the serial interface requires that the 
KTM-2 check to see if the CTS line on the main port is 
asserted before each character transmission . If the signal 
is not asserted, the KTM-2 will wait until it is-this can 
be seen on the video display when the cursor stops blink 
ing . When the line is asserted, the waiting character will 
be transmitted and the cursor will resume blinking. 

The keyboard has many control functions available, as 
shown in table 1. More than one control code is available 
for a specific operation. There are also many special 
operations that can be done by use of the ESC key on the 
KTM-2. These operations are defined in table 2. 

One of the special features of the KTM-2 is its capabil
ity to perform either relative or absolute cursor address
ing (positioning). Relative cursor addressing causes aver
tical displacement supplied by the computer or keyboard 
to be added to the current cursor vertical address; 
likewise, a horizontal displacement is added to the cur
rent cursor horizontal address. In absolute addressing, 
the decimal values of two ASCII characters are used to 
calculate the absolute position of the cursor referenced 
from the home position in the upper left-hand comer of 
the screen. 

The instruction sequences for absolute and relative cur
sor addressing modes are shown in table 3 along with 
some simple positioning examples. All cursor vertical 
addresses are interpreted as modulo 24, while horizontal 
addresses are modulo 40 for the KTM-2 and modulo 80 
for the KTM-2/80. Modulo implies that the cursor 
"wraps around"; attempting to position the cursor 
beyond the end of a line causes it to wrap around to the 
beginning of the line, and positioning it below the bottom 
of the screen causes it to appear at the top of the screen . 

The KTM-2 manual offered by Synertek Systems is 
reasonably complete, and it even includes some minor 
troubleshooting hints. Aside from having to provide 
your own monitor, power supply, and cabinet, the 
KTM-2 is a very complete system. There are features 
lacking that some people might desire for convenience, 
such as a screen read capability, a parallel ASCII output, 
or a separate numeric keypad. Aside from this, however, 
the KTM-2 really seems like a complete solution to the 
computer user's needs: a low-cost , but powerful, data en
try and display system. 

For further information, Synertek Systems can be con
tacted at POB 552 Santa Clara CA 95052, (408) 
988-5689.• 
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INTERTEC'S NEW $2500 MULTI-USER SMALL BUSINESS COMPUTER 


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

Unlike any other system, our new 
CompuStar otters what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry.Distrib
uted processing.Small business.Scientific. 
Whatever\And never before has such 
powerful performance been available at 
suchmodest cost. Here's how we did it ... 

The system architecture of the 
CompuStar is based on tour types of video 
display terminals. each of which can be 
connected into an auxiliary hard disk stor
age system. Up to 255 terminals can be 
connected into asingle network! Each ter
minal (called aVideo Processing Unit) con
tains its ownmicroprocessor and 64K of 
dynamic RAM . The result? lightning fast 
program execution! Even when all users 
are on"line performing different tasks! A 
special ''multiplexor'' in the CompuStar 
Disk Storage Systemties all exter
nal users together to "share" the 
system's disk resources. So, no 
single user ever need wait on an
other. An exciting concept .. . 
wi th some awesome application 
possibilities! 

CompuStar™user 
stations can be configured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the flex ibility andversatil ity 
you've always wanted (but 
never had) in a multi-user 
system. The CompuStar 
Model 10 is aprogram
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re
quirement is adata entry 

or inquiry/ response application. And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Eachcanbe used as either astand
alone workstationor tied into amulti-user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop
pies built right in. And it boasts over 
350,000 bytes of local, off-line user stor
age. The Model 30 also Ieatures adual 
drive system but offers over 700,000bytes 
of disk storage. And, the Model 40 boasts 
nearly 1Y2 mill ion bytes of dual disk stor
age. But no maner which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 

Add as many terminals as you like 
- at prices starting at less than $2500. 
Nowthat's truly incredible! 

No matter what your application, 
theCompuStar canhandle it! Three disk 
storage options are available. A tabletop 
10 megabyte 8" winchester-type drive 
complete with power supply and our spe
cial controller and multiplexor costs just 
$3995. Or. if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car
tridge. Plus, there 's no fuss in getting a 
CompuStar system up and running. Just 
plug in aVideo Processing Unit and you're 
ready to go ... with up to 254 more ter
minals in the network by simply connect
ing them together in a "daisy-chain" 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile .. . with data transl.er 
rates of 1.6 million BPS! 

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

industry standard CP/ M*. With an 
impressive array of application soft
warealready available and several 
communication packages offered, 
theCompuStarcan tackle even your 
most difficult programming tasks. 

Compare for yourself. Of all 
the microcomputer-based multi

user systems available today, 
·we know of only one which 

offers exactlywhat you need 
and should expect. Excep
tional value and upward 
growth capabil ity. The 
CompuStar1M. A true price 
and performance leader! 

=ffirr[~~f~TEC 
~ESYSTEMS~ 
23!XJ Broad River Rd COiumbia. SC 29210 
(8001 798·9100 TWX 810·666·2115 

• f1Q1!traJ ll lile:ftll\.~Dill!1iJ~rnCI "1:: "'-••·························"' 
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NOW YOU'RE 

TALKING! 


"BSTMS"

Byrom Software Terminal Monitor System 

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

• 	 talks to most dial-up remote computers. 
• 	 stores data from remote computers in CP/M files. 
• 	 copies data to CP/M list device if desired. 
• 	 transmits files to the remote computer. 
• 	 it will even "talk" to ~nother CP/M console. 
• 	 features EXPAND and COMPRESS programs 

to translate binary files into character files and 
vice versa. 

• 	 uses the same simple installation procedure as 
BSTAM. 

This system is great for recording data from remote. 
time-sharing systems! It makes it possible to do 
local processing of data on a micro and then 
transmit it to the mainframe. 

$200 per computer. 

$15 for manual alone. 
Prlcet t•lleci d l1lrlbullon o" I" 1Jr1g lo de:n.tly d:l•k•ltH. 

n • lorm•t •• 1ea~ut11 d Whliet\ tll!rQU'i11u addllloftal d l.1 11.e u e1 , 

• t.u•ch••v• ol st . o•r add1Honal dtakall• wi ll be u ld•d 

Apple is a trademark of Apple Computer. 
MicroNET Is a trademark of CompuServ. 
CP/M Is a trademark of Digital Research. 

Lifeboat Associates 
1651 Third Avenue, New York. N. Y. 10028 
(212) 860-0300 Telex: 220501 
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Darth Vader's Force 

Battle for the Tl-59 

Clete Jackson, 1715 Dogwood Dr, Rock Hill SC 29730 

After purchasing a Texas Instruments Tl-59, I realized I 
owned one of the most capable pocket calculators in the 
world. I wrote the following program, and allowed 
several of my friends to play it. They agreed it was the 
most exciting calculator game they had ever played. The 
program also uses capabilities of the Tl-59 that Texas In
struments does not advertise. 

Texas Instruments gives the Tl-59 a capability of 
seventy-two labels. With the following keystrokes, you 
can add nine more labels that are accessible only through 
the program; the keystrokes are: 

LBL, STO, STO, XX. 

Now go back and delete the two STO instructions. 
Any of the following can go into the XX location as the 

label: 

62=Pgm Ind, 63=Exc Ind, 64=Prd Ind, 
72=STO Ind, 73=RCL Ind, 74=SUM Ind, 
83 = GTO Ind, 84 = OP Ind, 92 =INV SBR. 

The Tl-59 has a decrement and skip branching 
capability with memories 0 thru 9. With the following 
keystrokes, this ability can be given to all 100 memories 
except memory 40, since it implies indirect: DSZ, STO, 
XX, Y, STO, YY, followed by deleting the two STOs. 
The XX refers to any memory register except 40. The Y 
by itself is the hundreds digit of the address to be 

Photo 1: Battle sector map for Darth Vader's Force Battle. To 
fire into a sector, you wait for the number to appear on the 
Texas Instruments Tl-59 display, press R!S to lock onto it, and 
press A. See text for further game details. 
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NEW! 
Tl-99/4 Home Computer 

Optional color monitor 
$449 

Main console unit 
$889 

(l ncludc.•s RF modula101 for usl' w11 h any TV) 

Wrile for a list of extensive 
program modules available 
everyt hing in games, educalion, 
and home computer applical ions. 

USR-1600P Computer 

NEW! 

$4099 

PASCAL 

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

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

• 1 megabyte of floppy disc 
• 2 parallel ports 
• 2 serial ports 
• Floppy disc cont rolle r with DMA 
• File manager 
• Screen oriented edit or 
• S ingle cabinet des ign 
• Includes power supply 

NEW! 
From Perkin-Elmer 
1250 Super Owl 

$1799 

Incredibly powerful and flexible 

• 24 fully programmable funclion keys 
• Full screen ediling capabili1ies 
• RAM memory for down line lo<Jding by 

hosi compuler 
• Buih ·in prinler porl 
• Full polling capabi li1ies 
• Detachable keyboard 
• Optional light pen 

Much more! 

Perkin-Elmer 
Bantam 550 CRT 

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

Perkin-Elmer 650/655 
CRT Page Printer 

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

any CRT with our 
interface opl ion. 

$999 

The printer designed 10 yive you rapid. reli · 
ahle. hard copy of your CRT screen display. 

Connl'C I ''"Y compuh•r or lermini.11 ro 1h(• phont• linh 

• 1200 Baud- Bell 212A $799 
• 300 Baud 
• Origina te/ Auto answer 
• Full duplex 
• RS232 
• 1 year warranty 

Direc t connection to the phone lines 
via R.Jl l C standard ex tension phone jack 

USR-330 Modem 

• 0-300 Baud- Bell 103/ 113 
• Origina te/ Auto answer 
• Half/ Full duplex 
• RS232 
• 1 year warranty 

$339 

Direct connec tion to the phone lines 
vi.1 RJ! JC standard extension phone ja ck 

The Phone-Link 
Acoustic Modem NEW! 

• Sleek, low profile ~ ~ 
• 0·300 Baud ~ 
• Originate/Answer modes $l

79• Hall/ Full duplex 
• Self· test 
• RS232-Will work with any RS232 

computer or terminal 
• LED displays of all funct ions 
• I year warranty 

Al your computer store now! 

- DEC LA34 

P. T~'~:,~: <Orn~"~
• Variable character sizes 
• Fum wid1h paper 
• Many more lealllres 

Write for print sample 

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



Listing 1: Darth Vader's Force Battle for Texas Instruments Tl-59 calculator. Shaded entries indicate that two keystrokes are needed 
to enter the number. See text for details on how the game is played . 

Location .--------- Keys--------- r....-----Commentary---" 

000 LBI A x= I l 39 STO Firing and positioning subroutine 

006 19 SUM 20 - I = 

012 x = I 0 26 + 2 = 

018 x=I 0 26 INV DSZ =:::><:: 
023 CLR 2 B' .><: :--...,,,....,. >< Memory address 217 

026 RC L 5 + 11" + RCL Random number generator 

032 20 = x 7 y' .:>< 
037 9 ~ I 0 y• .>< 
042 5 = !NV INT x =><" 
047 1 0 = INT ~ ><: 
051 SUM 19 STO 20 x- 1 .:>< 
056 Exe Ind 19 Pause DSZ 19 0 Display subroutine 

062 56 ____...___ =:::>< -.,....,. --- >< 
063 ii liq 0 I 26 ::::><::::: _.:>< 

067 2 Pause 2 Pause 2 Pause Subroutine to indicate you are losing 
073 2 Pause 2 Pause 2 Pause back oosilion 

079 2 Pause 2 Pause 2 Pause 
085 2 Pause .:::><::::: --- ....,_.,...... 
087 CLR St Ilg 0 5 STO 25 

093 GTO 0 26 ---.-- --,,_,, ~ 
096 1 Pause I Pause 1 Pause Subroutine to indicate you are gaining 

102 1 Pause 1 Pause I Pause preferred back position 

108 1 Pause j Pause 1 Pause 

114 1 Pause ~ ~ ~ ~ 
116 CLR 5 STO 25 !NV St fig 

122 0 GTO 0 26 ,:::::::-::::.: :><::. 
126 0 0 0 0 0 Subrouti ne to indicate you are 

132 0 0 0 0 ----- ~ being shot down 

136 Pause G TO 1 26 _:::><::... .:>< 
140 if fig 0 1 26 _:::::::.-c:::: __.:><:: 
144 5 0 5 Pause GTO I Sub routine indicating enemy hil 

150 44 =:::><:" ~~ _:::::::...<::: >< 
15 1 LB! E STO 20 
157 01 5 STO 02 
163 03 4 STO 04 

169 00 8 STO 05 

175 06 6 STO 07 

181 08 9 STO 09 

187 10 7 STO 11 

193 13 4 STO 14 

199 15 6 STO 16 

205 17 5 STO 18 
2 ll INV St Ilg 0 GTO 

217 if Ilg 0 0 96 
223 67 LB! c GTO 

2 STO 

8 STO 
9 STO 

3 STO 

2 STO 

I STO 

I STO 

7 STO 

8 STO 

STO 25 
0 26 

GTO 0 

0 02 

branched to. The YY is the tens and units digits of the 
address to be branched to. 

The Program 
I wrote the Darth Vader's Force Battle program at least 

a dozen times before I obtained the speed of execution 
and realism that 1 desired. 

After programming the Tl-59, enter a seed number (in 

the range 0 thru 9999999999), then press E. The game 
begins. 

Imagine yourself in the computer battle scene in photo 
1, and that you are the pilot of an X-wing fighter. You are 
in combat and on the trail of the nefarious Darth Vader. 
Digits flashing on the display indicate that Darth Vader is 
making evasive moves to outwit you and sneak in behind 
your fighter for the kill. You lock on to his location by 
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LEAR SIEGLER 
ADM 3A 
ADM 31 
ADM 42 

SOROC 
Technology 
IQ 120 
IQ 140 

PRINTERS 
QUME Sprint 

5/45 KSR 

5/55 ~~~--~~ 

OKI DATA 
Microline 80 

MANY OF OUR PRICES ARE TOO LOW 

TO ADVERTISE. PLEASE CALL 0 R WRITE 

TERMINALS 
ADDS Regent 25 
 7i .

exas Inst 

lmoact Pr· Copy lntertec 
1.so charac:nter . Super Br. . 

B10 Mum rumem;· 
bt·directionafrs per sec . Compute a!;' 

Prrnting · Obie. Den£i 'ermina/ 
Floppies c/Dua/ Mini
Devefopment M based 

ONLY f 4,295 or Business System . 
DIGITAL SYSTEMS 

HOS 4004 
14 Megabyte 
Hard Disk 

CROM EM CO 
System 3 

~ • ~ ... y -

"'l• • "' l • ? • u I "' ~ ~ "I; -- .. . ... ~ . .. ~ .. ~ "' "" .. 
• /M r •• M Ii t I 1 .._ • 

ATARI 
400 
800 

MORE SPECIALS 
Okidata SL1 25 . . . . . $2595.00 

Okidata SL300 . . . . . 2995.00 

Persci'277 .. . . ... . 1395.00 
Integral Data System~ 

Paper Tiger Printer . . 895.00 
Televideo 912 . ..... . 825 .00 
Televideo 920 . ..... . 895.00 

Livermore Accoustic 
Coupler . . . . .. . .. $195.00 

Centronics 
Micro Pri nter . .. . . 349 .00 

5" Scotch Diskette 
Box ... . . . .. . . .. 34.95 

8" Scotch Diskette 
Box ... .. . . . . ... 39.95 

We carry a ful l 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 specif ic requirements. 
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----  \~ 1; '-~\\ ~ \Osborne 13usiness \( ,' ) .. '' 1 /\-~ 

SofrVv'Ore .!( ; <t__/ JJ 

Before you buy lhe programs that your company is going to 
depend on for its accounting, ask the following questions: 

Do I get the source 
code? 

Is it well documented? 

Is it fully supported? 

(Don't settle for less. 
You cannot make the 
smallest change without it.) 
(The Osborne documen
tation is the best.) 
(If not, why no\? What are 
they afraid of?) 

The Osborne syslem is lhe industry standard accounting 
package. w ith literally thousands of users. We offer an en
hanced version of lhat package that will run on most systems 
without recompi ling. 

CRT INDEPENDENCE. The original programs were 
designed to run on a Hazeltine terminal. To use a differenl 
CRT, you had to modi fy and test two modules - and recom
pile every program! With th e Vandata package, you simply 
pick your CRT from a menu and run. 

FILEJDRIVE MAP. The original package had all data files 
on the same drive as the programs. Ours allows you to 
dynamically specify the drive assigned to each file. In fact. you 
can change the drive assignments whenever you wish, to ac
comodate expanded file sizes or new hardware  all without 
recompi ling! 

INTEGRATION. The original AR and AP systems had to 
be changed and recompiled to feed journal entries to GL. Our 
installation program eliminates this hassle. It simply asks you if 
you want the systems integrated. and what your special ac
count numbers are. 

SPEED. The original programs used a binary search to ac
cess the GL account file. We use an enhanced technique that 
greatly cuts down on disk accesses. thus speeding up account 
lookups signi1icantly in the GL, AR and AP systems. 

BUGS. We have corrected a number of bugs In the original 
programs. If you find a bug In our programs. we'll fix it  and 
send you a $20 reward! Our users are sent bug fixes in source 
form. 

MORE! We have made many minor enhancements, and 
fixed many minor problems. We are committed to the ongoing 
support of our package. Vandata has been an independent 
software supplier for over seven years. Quality and support are 
our way of doing business. 

General Ledger with Cash Journal $95 
Accounts Receivable $95 
Accounts Payable $95 
Payroll with Cost Accounting $95 

• All Four Packages (GL, AR, AP, PR) .. .... , . $295 
Magic Wand (Super Word Processor!!) $345 
Pearl Level Ill (best prog . tool available) $645 
CBASIC-2 $110 
TR$-80 MOD II CPIM 2.2 (Pickles & Troul) $185 
H89/Z89 CP/M 2.2 (Magnolia inc. hlw modi $295 

Form at s: Std. 8". 5" NoMhStar DD. TAS-80 MOD II Im. H89/Z89. Superbraln DD. 
Manuals for GL. ARJAP. and PA are nol lnclvded In price - add $20 per manual 
deslrec (AA/AP are In one manual). CPIM and CBASIC-2 required 10 ru n account· 
1ng sohware. Users must sign licensing agreemenl. Dealer inQulries invited. 

To order call : (206) 542-8370 
or write: VANDATA 

17541 Stone Avenue North 
Seattle, WA 98133 

VISN MC Weleome - TAS-80 is a registered Im or Radio Shack, Inc. 

choosing one of the flashing digits and pushing R/ S, 
which locks that digit in the display. You fire into that 
section by pushing A. But remember that Darth Vader 
has the force, and he may or may not be at that location 
by the time you fire. You might use your own force 
(otherwise known as ESP) and enter a different number 
by pressing any number 0 thru 9, then fire by pressing A. 

If you wait too long before firing, he will outmaneuver 
you and come in from behind. This is indicated by a 
string of twos walking across the display. Once Darth 
Vader is behind you, the flashing digits on the display 
represent the areas he is firing into. Your flight computer 
is no match for Darth Vader's force, so you must manual
ly pilot your ship through its maneuvers. You change 
your position by first pushing R/ S. This will lock a digit 
into the display; pushing C changes your position to the 
entered location. Remember, your maneuvers will appear 
on Darth Vader's battle screen just as his did on yours. 
Once he is behind you, there must be little time wasted in 
your maneuvers or else you will become just another one 
of his victims. 

Both contestants receive a minimum of 5 shots at each 
other (ie: if the proper evasive maneuvers are made) . A 
walking display of ones indicates that you have out
manuvered Darth Vader and he is again in your gun 
sights . A flashing 505 (SOS) indicates that Darth Vader 
has been hit. A flashing 0000000000 indicates that you 
have been hit. To start a new game push R/ S, enter a seed 
number, and push E. 

The only way you can consistently conquer Darth 
Vader is if your ESP is strong (otherwise known as luck). 
Have fun and may the force be with you .• 

Prime Numbers 

on the HP-19C 

Wilfred Asian, 26 Twin Brooks Dr, Willow Grove PA 19090 

A few months back, a neighbor proudly showed me a 
program she had developed for her first computer science 
course. As James R Lewis speculated in his article 
'TRS-80 Performance Evaluation by Program Timing" 
(see March 1980 BYTE, page 84), the program concerned 
the determination of prime numbers. Intrigued, I spent 
some time on this subject working with my little Hewlett
Packard HP-19C programmable printing calculator. 
Assuming that Lewis has rekindled interest in the com
petitive programmer's desire for fast programs, I offer a 
more efficient means for the test of a prime number. 

In the classic algorithm, the number being tested is 
always odd, because even numbers are divisible by 2. 
The number being tested is divided by a series of odd 
numbers, starting with three, and progressing by twos . If 
the remainder of each successive division includes frac
tions, the number must be prime. The trick, of course, is 
knowing when to stop dividing. 

A moment's reflection will show that as the value of the 
divisor progresses beyond the square root of the number 
under test, the quotients will all be smaller than the 
square root. Since numbers less than the square root have 
already been tried, further testing is pointless . 
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When It Comes 

To Add-on Memory . •• 


LOBO 

Has It All. 


LOBO DRIVES manufactures a full line of S-100 
computer compatible disk drives. All drives are 

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

8-lnch floppies . SV. and 8-inch Winchester technology 
fixed disk drives, and several Floppy/Fixed disk 
combinations. Each LOBO DRIVES system is 

thoroughly tested and burned-in and has the famous 
LOBO DRIVES One Year. 100% Parts/Labor 

Warranty. 

MODEL 400 51/4-INCH FLOPPY 

DISK MEMORY SYSTEM 


A high-speed (298) Msec Access). high
rel lability (8000 hrs MTBF), low-cost floppy 
disk memory system. It Is available In both 
soft and hard sector formats. and a choice 
of single or double density configurations. 

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

MODEL 800/850 DUAL FLOPPY 

DISK DRIVE MEMORY SYSTEM 


LOBO DRIVES offers you a choice of 
single-sided. single or double density 
(Model 800) or double-sided, single or 
double density (Model 850) dual 8-lnch 
memory subsystems. Each system comes 
complete with chassis and power supply, 
cables. conlroller and interface. 

• 	 Compatible with Most S-100 DOS 
Systems 

• 	 Up to 3.2 MByte Capacity 

MODEL 1850 DUAL 

FLOPPY/FIXED DISK MEMORY 


SYSTEM 


No more worries about back-up. LOBO 
DRIVES has combined the latest state-of
the-art Winchester technology with the pro
ven reliability and dependability of its Model 
850 8-inch floppy disk drive to bring you the 
ultimate In memory expansion for your 
S-100 computer. The Model 1850 Is lhe 
ideal memory system for small business 
and word processing applications. 

• 	 5 or 10 MByte Fixed Disk Capacity 
• 	 1 .6 MByte Floppy Disk Capacity 
• 	 Software Compaliblllty 
• 	 Sealed Environment 
• 	 Winchester Reliability 
• 	 70 Msec Average Access Time 

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

I N TE RNATI ONA L 

MODEL 950 DUAL 

FLOPPY/FIXED DISK M EMORY 


SYSTEM 


All the advantages ol Winchester 
technology fixed disk memory: large 
capacity (6.38 MBytes), high speed (1 70 
Msec avg. access time). and extended 
rel iability, combined with lhe convenience 
of a built-In floppy disk back-up In one 
cabinet. Only LOBO can bring you the 
storage capacity of 1 6 mini-floppies at a 
fraction of the price. 

• 	 The Storage Capacity of 1 6 Mini-
Floppies 

• 	 Built-In Back-up 
• 	 170 Msec Access (Avg) 
• 	 Software Compatibility 

935 Camino Del Sur 
Goleta, Californ ia 93017 
(805) 685·4546 
Telex: 658 482 
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In price-performance, look to Intel's powerful iAPX 88 microprocessor 

to leave the pack behind. Both now and down the road. 


In price-performance races, 
the iAPX 88 is the one to beat. It's 
two times faste r than the Z-80A 
and the 6809. And recent bench
mark tests show that the iAPX 88, 
with its 8088 CPU, consistently 
outperforms its closest competi
tors in memory efficiency, ease of 
programming and throughput- by 
as much as 4to1. This is especially 
important in high-performance 
tasks such as block moves, charac
ter searches, word shifts, and 
16-bit multiplies. All critical for 
applications like word proces ing, 
terminal control, scientific 
instrumentation and industrial 
control. 

And because it's the only 8-bit 
microprocessor that addresses up to 
1 million bytes of memory, the 8088 
can take on large programs. Without 
hav ing to slow down due to over
lays or memory bank switching, 
like other 8-bit processors. 

Tough price competitor 
In price competition with other 

8-bit microprocessors, the iAPX 88 
has become the front runner. 

You save dramatically on 

8080 8085 8088 

1974 1980 1982 

8·Bil Microprocessor Price Trends 

memory chips, too. The iAPX 88 
takes-on the average-30% less 
memory than competitors for the 
same programs. Then too, it allows 

you to use lower cost memory to 
get the same throughput as 

competitors. With a SMHz 
8088, you can use our 450ns 
memories and still outper
form a 4MHz Z-80 requiring 
250ns chip . Depending on 

Circ le 34 on Inquiry card. 

the application, your cost savings 
here can be substantial. 

No contest now with new 
Intel software 

To unleash the new power that 
the iAPX 88 puts in your hands , 
it takes more powerful software-

l\elt1i't'e 
pe1to1m1n'-1 

i&-1>11ob\ett 
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PASCAl PL lhl 
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MO
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ICE iymt)ollt 
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the kind only Intel delivers today. 
Software that produces object code 
directly and gives you important ex
tensions that allow you to fine-tune 
the software to your application. 

Software such as PASCAL-88, 
the block-structured application 
language rapidly becoming the 
one most widely used. With our 
PASCAL-88, you can do direct 
port I/O and interrupt handling, as 
well as independent program 
module compi lation. And produce 
code that runs faster than other, 
P-code interpreter versions. 

Along with PAS AL-88, you 
get PUM-88, our systems imple
mentation language, our ANSI
compatible FORTRAN, and our 
ASM-88 macroa embler. So with 
more software capability than 
you've ever had befor , now you 

can choose the right language tool 
for each application-whatever 
it calls for. 

Get out in front with complete 
development support 

All the development support 
tools you need are ready to go 
today from Intel. Start with the 
Intellec® Microcomputer Devel
opment System. Add to that 
our ICE-88m in-circuit emulator. 
Together they give you CPU emula
tion in real time, plus features like 
symbolic debugging, diagnostic 
commands and program trace 
capability. With these tools you'll 
get your products to market faster 
than by any ther route. 

Looking down the road 
Best of all, with the iAPX 88, 

your investment in today's solution 
is protected. Since the 8088 is 
100% object-code compatible with 
the 16-bit 8086- plus its future 
generations, the iAPX 186 and 
iAPX 286-you have the indu try's 
only guaranteed headstart on the 
path to the future. Regardless of 
which language you're writing in. 

So if you want to outdistance 
the pack, choose the iAPX 88
available today from your local 
Imel distributor. To get your copy 
of benchmark results, contact your 
local Intel sales office or distributor. 
For more information write Intel 
Corporation, 3065 Bowers Avenue, 
Santa Clara, CA 95051. Or call 
(408) 987-8080. 

Europe: Intel lnternalional, Brussels, Belgium. 

Japan: Intel Japan, Tokyo. Uniled Slates and Canadian 

distributors : Alliance, Almac/Stroum. Arrow Eleclronics, 

Avnet Electronics. Component Speclallles, Hamlllon/Avnet, 

Hamillon/Eiec\ro Sales, Harvey, Industria l Components. 

Pioneer, L.A. Varah. Wyle Dlstribullon Group. Zenlronlcs . 
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listing 1: A pmgram which calculates the prime numbers to Listing 2: The beginning and end of the program when run to 
IO,000, using the square-root test limit. This listing is for the calculate all primes up to 10,000. 

HP-19C calculator, which finished the job in just over fifteen 

hours . 97. :i::+:t 9763. :i:.t:;:
..' 

.-. .f.j:t2 lf.1.0i tLELO 25 14 98 '-• 

25 ST+! 45 41 01 ..,, , 1e:;. 
 97B7. t:t.t;

02 01 
9791. .;::j.":;:187.26 RC~1 55 01 " '-J I83 PRT.~; 
9803. H.t1£19.27 RCLJ 55 C3 ... .04 ST01 45 01 

~"+\! 9811. t.H113..... .. , 1!.2 fJ2 28 11 

16 31 13. 
 981 ~. H.l06 F'RTX 65 

9829. Ht•J& GTOJ 14 03 I '87 J 0J 
j'.' 

?619. 
l.H31 f:CL2 55 82 15. :u.."' ':o70f PRTX 65 -·""""""'' 9839. .t::U;32 PRTX89 ST02 45 02 

9851. 1::/::/:J3 1 01 29.J0 EEX 23 
9B5?. :1:.u·34 STD! 45 e: 31.

11 2 82 
3859. ,t¥: :/:.j 

~~ 

{ .JS GT01 14 01 9£49.12 Sj04 45 B4 
9871. ,l.':/::1:36 tLBLJ 25 14 83 41. 51661.13 *LBLi 25 14 Bl 

.+:.n:37 RCL2 55 8214 2 02 
9887. ~: :;:.t;JS RCL; 55 BJ 47.15 ST+2 45 41 92 9€75. 

61 53. s=9e:. *·•::1:9689.16 RCL2 55 02 
"'1C C" ··• 95'87. n :.t:48 FRC ...•.: ._r_"': •:...J "" 9697• 

9923. u .t: 
17 lX 16 53 
~B SiOJ 45 03 41 .WO? 25 51 61. 

0 "'.'')' 9929. n:r:19 F:CL4 55 04 42 b'T02 14 132 67. •.n .:...J.• 
,.. ............ 
 .U:I: _, {.,:r,:1.I •'16 41 43 7f 

t:n...... 9?39.21 GT02 14 6'2 44 STOJ 
~~949 . .;::;::r22 F.'.iS 64 45 G'T01 14 11 79. 
996i'. ·H.f:9749. 
9973. .f.H: 

23 t LEL2 25 14 02 64 
89. U:t: 9?67. f::H; 

By limiting the tests in this way, the number of loops HP-19C, this gives times of 38 m 18.1 s (for the original 
necessary may be reduced significantly . In the "Lewis test) versus 46.4 s (testing only to the square root limit) . 
Test" of numbers to 10,000, the largest prime number is For the complete computation of primes up to 10,000, the 
9973, and his program uses test divisors to half that little calculator finished the assignment in 15 h 16 m 22 .7 
(4986.5), requiring 2491 executions of the loop. By using s, using the square-root limit. Listing 1 shows the pro
a divisor limit of 99 (the square root is actually 99.86), gram; listing 2 contains the beginning and end of my list 
the loop need only be executed forty-eight times . On the of prime nurribers . • 

New rASCAL-IOOTT1 cru mates 
today's popular UC.SD Pascal Ian· 
guage to your S-100 system. With 
both a Z80 processor and the Pascal 
Microengine' aboard. PASCAL·lOO 
gives you the power of software data 
structuring without sacrificing 
speed. memory space-or even your 

Dealer/OE/1 lnqulrlescurrent Z80. 8080 and CPIM' 
welcomedsoftware. Better rerfonnance. 

standard- PASCAL-JOO hasGreater Speed. Up to 5 to Complies with the n-e-w-IE-EE___\ ~,,.,._..,_:..'""". .•• I.10 times faster than usual S-100 upward compatibility built in. 

for complete information-fast- mall lhls ad orcall 1LS. 1
Name ---- ------- -- 1llle 
Company ____________ Phone 

A~res.s --- --------------- 
• •• • Slate Zip ______ 

~ Dlglcomp Research Terrace Hill. lchaca NY 14850 
; - , _
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FEATURES: 

• 150 Characters per second 

• Bidirectional printing, logic seeking 

• 9 x 9 Dot matrix 

• Upper and lower case with decenders 

• Double width characters 

• 10 Characters per inch - horizontal 

• 6 or B Unes per inch - vertical 

• Adjustable tractors 

• Original and 4 copies 

OPTIONS: 

• Extended life head 

• Paper out sensor 

• Bell, programmable 

• 240 Vac 50 Hz 

• Extended Factory Service 

Circle 36 on Inquiry card. 

zANACDM 150) 

DOT MATRIX PRINTER 

The ANACOM - 150 is a highly dependable receive only 
printing terminal. It's modular construction combines 

rugged quality with convenient serviceability. It is factory 

warranteed for 90 days with an extended service contract 
avai lable for continued customer protection. 

Suggested list price $1,350.00 

Includes : 
Serial or parallel interface 

ANACOM GENERAL 

CORPORATION 


1116 E. Valencia Dr. 

Fullerton, Calif. 92631 


(714) 992-0223 

DEALER INQUIRIES INVITED 


http:1,350.00


PASCAL 

FROM START TO FINISH 


The BYTE Book 
of Pascal 
Edited by 
Blaise W. Liffick 
Based on the growing 
popularity of Pascal as a 
programming language, 
numerous articles, 
language forums and let
ters 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 soft
ware including two ver
sions of a Pascal compiler 
- one written in BASIC 
and the other in 8080 
assembly language; a 
p-code interpreter written 
in both Pascal and 8080 
assembly languages; a 
chess playing program; 
and an APL interpreter 
written in Pascal. $25.00 
Hardcover pp. 342 
ISBN 0-07-037823-1 

Beginner's Guide 
for the UCSD 
Pascal System 
by Kenneth L. Bowles 
Written by the originator 
of the UCSD Pascal 
System, this highly infor
mative bo.ok 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 invalu-

Th t>YTE 
t')ook or 
r) ac))C8 i 

I ··~. 
~L,~W l.1ll 1c ·.1.-iok>rl 

~ 

able reference tool for 
creating advanced appli
cations. This book 
features tutorial examples 
of programming tasks in 
the form of self-study 
quiz programs. 
The UCSD Pascal Soft

lk~i 111:K:r'\o; 
G11ff.lc 
n... 01e1:csn 
lll;t~al 
Syilitcm 

,---···---------------------, 

':J;!~ 
PleaS<? send • • nr~ 
D _ __ copies of Beginner's Guide for the UCSD Pasca.1 System 
D ___ copies of The BYIT Book of Pascal 

Name Title 	 Company 

Street City State/ Province Code 

D Check enclosed in the amount of $. _____ 
D Bill Visa D Bill Master Charge 

Card No. Exp. Date ___

lj~II Add 60¢ per book to cover postage and handling. 

L~(J[]~~ . 70 Main ~eet, Peterboroug~~..'.:3458___ B10_J 

ware Systems, available 
from SofT ech Micro
systems Inc, 9494 Black 
Mountain Road, San 
Diego CA 92126, is a 
complete general purpose 
software package for 
users of microcomputers 
and minicomputers. The 
package offers several 
interesting features 
including: 

• 	 Programs which may 
be run without altera
tion on the General 
Automation or DEC 
PDP-11 minicom
puters, or on an 8080, 
8085, Z80, 6502, 6800, 
or 9900 based micro
computers. 

• 	 Ease of use on a small, 
single-user computer 
with display screen 
and one or more 
floppy disk drives . 

• 	 A powerful Pascal 
compiler which sup
ports interactive appli
cations, strings, direct 
access disks, and 
separately compiled 
modules. 

• 	 A complete collection 
of development soft
ware: operating 
system, file handler, 
screen oriented text 
editor, link editor, etc. 

$11.95 
ISBN 0-07-006745~7 
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"WordPro is the most sophisticated Word 
Processing Software package available for the 
Commodore Computer line." 

Solve Your Paperwork Problem . .. 
Let WordPro Software Do The Work 

Using standard typing methods, hundreds of valuable hou rs are spent 
erasi ng. revis ing, and retyping letters and documents as you work 
towa rds a final draft co py. The second, thi rd , or fourth drafts take just 
as long to type as the first! 
Wi th WordPro word processing software you ca n t ra nsform your 
Commodore computer into a " state of the art" word processing 
machine with sophist ica ted word process ing features at an affordable 
price . 

There are four versions of WordPro, ranging from the simple to the 
sophisticated . Word Pro 1 on cassette will give computer enthusiasts a 
lull range of text editing capabilities with cassette file storage. Word Pro 
2 is disk based and allows fast and easy fi le handling and manipulation . 
WordPro 3 was designed for professiona ls and conta ins the many 
features requ ired in a business environment such as globa l sea rch and 
replace. headers, foo ters, deci mal tabulation, repag inat ion, merging 
capabi lities. and much. much more. Word Pro 4 is our bes t. Word Pro 4 
runs on the new Commodore 8032. SO-column d isp lay computer . 
Word Pro 4 has all the features of WordPro 3, p lus additional features 
us ually found only on the mosI sophisticated and expensive word 
processing equipmen t. 
WordPro is a new breed of word processing sof tware. Powerful , 
sophis ti cated , and easy to use. Word Pro was field - tested by dozens of 
attorneys and commercial customers during 1979. WordPro is now 
instal led and is saving its owners va luable time and money in hundreds 
o f offices nationwide. 
WordPro was designed with the user in mind. WordPro's unique 
"STATUS LIN E" constan tly inte racts with the user by displaying the 
status of the system. Edit ing. storing doc uments. recalling let ters. even 
the most sop histica ted comands, are accomp li shed by a few. easy to 
remember , keystrokes. 
You may find tha t Word Pro alone is reason enough to own a co mputer. 
Word Pro can be found at most Commodore dealers worldwide. Call us 
for th e number of th e dealer nea rest you . If you cannot locate a 
stocking WordPro dea ler you may place an order with Professional 
Softwa re via check or VISA/ MasterCharge . 

Actual Photograph ol WordPro on CBM Model 8032 

The many features of WordPro 1 - 4: 
WordPro 1 - Cassette based• Status line• Text Ed iting• 
Insert/Delete• Screen Scroll Auto Repeat• String Search• 
Erase Functions • Link Files • Margin Controls • Tab 
Functions• Justification• Page Length 

WordPro 2 - Most Word Pro 1 Functions Plus + Disk Based• 
Paragraph Indent• Centering• Text Transfer• Hyphenatio n 
• Appending • Margin Release • Variable Blocks (Form 
LettP-rs) • Multiple Copies• Automatic Disk Commands• 
Complete Disk File Handling 

WordPro 3 - Commercial Disk Version for 40 Columns • 
WordPro 2 Functions Plus + Global Functions (Search/ 
Replace/Copy)• Merging Disk Fiie Linkage• 1Oor12 Pitch• 
Repaglnation • Duplicate Lines • Auto Delete Word/Sen
tence/Range• Numeric Mode• Underlining • Cont in uous 
Print • Headers/Footers • Auto Page Numbering • Pro
portional Just ification • Forced Paging • Non-Print Com
ments• BASIC Language Fi le Compatibili ty 

WordPro 4 - Commercial Disk Version for 80 Columns • 
WordPro 3 Functions Plus + Displays and Formats Text to 
Screen for Review 

WordPro 1 - For 8K RAM units. Requires C2N 
Peripheral/integrated cassette drive - $29.95 

WordPro 2 - For 16K RAM units with 40 column 
screen. Requires 2040 disk drive - $99.95 

WordPro 3 - For 32K RAM units with 40 column 
screen . Requires 2040 disk drive - $199.95 

WordPro 4 - For Model 8032 with 80 column screen. 
Requires 2040 or 8050 disk drive - $299.95 

All four versions of WordPro are ·written in 6502 machine code. 

Professional Sottware Inc. 
166 Crescent Rd., Needham, MA 02194 

(617) 444-5224 
•wordPro Dealer Inquires lnvlled• 
WordPro was developed by Steve Punter ol Pro-Micro Soflware Ltd., and Is mar~eled exclusively by 
Prolesslonal Sollware Inc. 

WordPro Is a registered trademark ot Prolesslonal Sottware Inc. CBM Is a registered trademark ot 
Commodore Buslne9S Machines. 
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An 8088 Processor 

for the 5-100 Bus 


Part 2 

Thomas Woodward Cantrell 

2475 Borax Dr 


Santa Clara CA 95051 


Last month I talked about the Intel 8088 micro
processor (a 16-bit processor with 8-bit connections to 
the outside world), its associated support devices, and the 
general subject of doing 16-bit processing on the S-100 
bus . In this portion of this three-part article, I will present 
the design of my 8088-based S-100 processor board . In 
part 3, I will describe MON88, a machine-language 
monitor for this processor board. 

Interfacing 
While the processor board presented here is compatible 

with the S-100 boards in my system, it does not fully con
form to the proposed IEEE (Institute of Electrical and 
Electronics Engineers) standard. By devoting a little addi
tional design effort, an interested reader should be able to 
make the board as IEEE-compatible as he wishes and can 
implement features I chose not to include. Refer to figure 
1, the schematic diagram for the processor board on 
pages 66 and 67, throughout the following section. 

The adaptation of the basic computer to the S-100 bus 
can be broken up into four necessary tasks: 

• providing a buffered, demultiplexed address bus; 
• providing for separate 8-bit buffered input and output 

data buses; 
• generating a buffered command/ control bus; 
•producing the required status signals. 

The Address Bus 
It is necessary to demultiplex and buffer the address 

bus of the 8088 to communicate with the rest of the 
system. An immediate question is how to deal with twen
ty address bits instead of the traditional sixteen. The IEEE 
S-100 standard defines certain pins for extended address
ing. However, some popular memory boards use bank
switching techniques, which are ill-defined between 
various manufacturers . My solution is to simply ignore 
the problem by using only the lower 16 address bits. A 
64 K-byte address space is more than adequate for my 
current needs; and besides, none of the spare memory 
boards I will be using have either extended addressing or 
bank-select capability. 

Looking at the schematic in figure 1, we see that IC6 
and IC7 solve the problem. These are 8282 octal latch 
buffers, which are much like the familiar 8212 device (see 
figure 2) . Two differences are that the drive capability of 
the 8282 is greater than that of the 8212, and it comes in a 
narrow twenty-pin package (versus the wider twenty
four-pin package of the 8212) . 

In the case of lines ADO thru AD7, the 8282 also does 
the required demultiplexing of data and address informa
tion. By tying the 8282 STB (strobe) input line to the 8088 
ALE (address latch enable), IC7 serves to latch the ad
dress. Since AB thru AlS are only address information, 
the STB input of IC6 can simply be tied high. Also note 
the presence of S-100 signal ADSB* (address disable) at 
the OE* (output enable) pins of both IC6 and IC7. (The 
asterisk indicates an active-low signal.) 

Each basic bus (address, data, status, and com
mand/ control) has a signal that can be used to cause the 
bus to go into its "disconnected" high-impedance state . 
This is important for OMA (direct memory access) -type 
functions in which different bus masters (processor, 
OMA controller, etc) must take control of the system. By 
causing the bus of the processor board to go into its high
impedance state, the whole processor board effectively 
"disappears" as far as the rest of the system is concerned. 
ADSB * performs this disappearing act for the address bus 
of the 8088 by pulling the 8282 OE* (output enable) pins 
high. 

As a final note, the IEEE S-100 extended-addressing 
standard could be easily implemented by feeding lines 
A16/ S3 thru A19/ S6 into another 8282, demultiplexing 
the information with the ALE line, and bringing the ap
propriate outputs onto the defined S-100 lines. 

Data Buses 
IC8 (another 8282) buffers the data-output bus . Note 

that the S-100 signal DODSB* (data-out disable) serves 
to disconnect the output data bus for OMA, just as 
ADSB * did for the address bus. IC9 (an 8282) buffers the 
input data bus. Notice here that: 

•There is no DIDSB* line. The purpose of the four bus
disable signals ADSB*, DODSB*, SDSB* and CDSB* 
(address-, data out-, status-, and control-disable lines) 
is to make the processor disappear from the bus, so 
that another processor can take control. Consequent
ly, the only buses that need to disappear are ones that 
drive the bus (hence only output buses). 

• IC9's OE* connection 	(B) is the output of some TTL 
(transistor-transistor logic) at the top of the schematic 
which serves to disable IC9 . (Rest assured that I will 
explain what is going on in more detail.) Whenever we 
are reading from the on-board memory and I/O (in
put / output) ports (8185-2 and 875SA-2), this discon 
nects the data-input bus from the 8088, thereby 
eliminating a potential for bus contention. 
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"le designed acomputer family

that multiplies dealer sales:' 


Geof Kar lin 
Di rector of Systems Development 

"At ADDS, we've just designed a unique computer 
fam ily tha t multiplies your selling power because it 
expands customers ' computing power. 

"We call it ADDS Multivision-a trio of stacking, 
CP/M®- compatible computers that lets users upgrade 
without any change in their programs. It works like th is: -

"MULTIVISION 1 (top module) is a get-started 
computer with a S MHz processor, 64K bytes of RAM 
and mini disk storage capacity of 700K bytes. It lists 
for $3, 78S without term ina l. 

"MU LTIVISION 2 (top and bottom mod ules) pro
vides SM or lOM bytes of hard-disk storage. Priced 
thousands less tha n other hard -d isk systems, it lists for 
$7,99S with SM bytes of disk. 

"MULTIVI SION 3 (entire stack) tops off the line, 
giving you a multi-user system with up to 256K bytes 
of RA M that supports up to four display terminals 
simulta neously. 

"We even offer an AD DS-developed package that 
lets Multivision fu nction as a word processor. 

"Since its in troduction at the NCC, thousands 
have inquired where to buy Mu ltivision. We'd like to 
give them your name." 

For information on dealer opportunities, write: 
S. Eric McErla in , Systems Division, Applied Digita l Data 
Systems Inc., 100 Marcus Bou levard, Hauppa uge, 
N.Y 11787. 

CP/M is a registered trademark of Digital Research. Ire. 

SOMETHING EITRA IN EVERYTHING M DD 



• 	The eight 1 k-ohm pull-up resistors have a number of 
effects. First, accessing nonexistent memory or l/O 
devices will always yield hexadecimal OFF (all 1 bits). 
Second, it is easier and faster to pull a normally high 
signal low than the other way around . Most impor
tant, the S-100 bus traditionally allows boards that 
drive the input data bus of the processor to use either 
TTL three-state drivers or open-collector drivers. The 
S-100 standard requires the existence of 1 k-ohm pull
up resistors to +5 V somewhere on the open collector 
lines. Here they are . 

• 	 "IClO" is a sixteen-pin socket with the eight ad
dress/ data lines wired across it. This is for connection 
to the diagnostic front panel. 

So far, everything has been pretty straightforward . 
Now comes the interesting part of the design effort. The 
question is how hard is the design, and how much TTL 
"glue" will it take to emulate the required status and con
trol signals. 

The Control Bus 
Another 8282 buffer (ICS) is used to drive four control 

output signals (pHLDA, pWR*, pDBIN and pSYNC): 
• pHLDA: The processor hold-acknowledge line is 

used when a DMA controller (or other bus master) 
wishes to take control of the system bus. It does this by 
asserting the HOLD* command to the current processor 
(bus master). Then the processor turns off its own ad
dress, data, and status output buses using ADD ADSB *, 
DODSB*, and SDSB * lines. When the processor is ready 
to "get off" the bus, it will assert pHLDA, which informs 
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the processor "getting on" the bus that the final transfer 
of bus control can take place . At this point, the new 
master completes the transfer by turning off the old 
master's control bus (via CDSB *) . 

The 8088 HLDA pin provides the S-100 bus pHLDA 
function . 

• pWR*: The processor write line is the general
purpose write or output strobe for transmitting data to 
system memory or peripherals. The 8088 WR* pin pro
vides the S-100 bus pWR* function . 

• pDBIN: The processor data-bus-in signal is the 
general-purpose read or input stobe for transmitting data 
from system memory or peripherals . 

The 8088 RD* pin, inverted by ICll, provides the 
S-100 bus pDBIN function. 

• pSYNC: The processor sync signal tells the rest of 
the system when a new bus cycle is starting. This makes 
possible processor designs that are independent of the 
number of intrinsic bus cycles per machine cycle. Many 
8-bit machines have three bus cycles for each machine 
cycle. The 8088 has four bus cycles per machine cycle. 
Any bus slave that is concerned with what cycle the bus is 
in can synchronize pSYNC, regardless of the processor 
being used . 

The 8088 ALE signal correctly identifies the start of a 
bus cycle and can be used for the S-100 bus pSYNC 
signal. 

The control input bus lines are scattered on the right 
side of the schematic and consist of the RDY, XRDY, 
INT* and HOLD* signals. (See figure 1.) 

• RDY and XRDY: These lines serve essentially the 
same purpose, to force the processor to execute wait 
states. RDY is traditionally used by slow memory or l/O 
devices, while XRDY is used by front panels to imple
ment run / stop and single-step capabilities. Both lines are 
pulled up by 1 k-ohm resistors, and if either goes low, 
IC12 and IC13 bring the 8284 line RDY2 low and the in
formation goes through the 8284 to the 8088 (via their 
READY lines). 

• HOLD*: The HOLD* line on the S-100 bus is 
equivalent to the HOLD line on the 8088 when it is in
verted by IC12. 

• INT*: The INT* line on the S-100 bus is equivalent 
to the INTR line on the 8088 when it is inverted by ICll . 

The Status Bus 
The question here is how closely the status outputs of 

the 8088 correspond to those needed by the system. This 
can be a real problem in interfacing processors to buses 
for which they were not designed. After all, it is a fun
damental architectural decision about what a given pro
cessor will tell the rest of a system about its activities and 
when. Creating status signals with TTL devices can be 
quite a problem. 

In this case, we are very fortunate with the 8088. Con
sistent Intel design philosophy is apparent here, easing 
our interface task. Looking back at table 2 of Part 1 last 
month, we recall that the states of three pins (10 / M* , 
DT/ R *, and SSO*) fully encode the 8088 status. The tim
ing diagram shows that status is valid at the right time, 
shortly after the start of the bus cycle. Using an 8205 
1-of-8 decoder (lC3), the decoded status can be fed to the 
bus through a buffer (IC4). IC4 is not an 8282; it is an 
8283, which is an 8282 with inverted outputs . 

Text continued on page 68 



THE KURTA 

GRAPHIC TABLET 

A VERSATILE INPUT DEVICE FOR SMALL COMPUTERS 

• 	 8W' x 11" TABLET SURFACE 
• 	 PEN 
• 	 COMPATIBILITY WITH T' x 9" DISPLAYS 
• 	 MINIMUM INTERFACE AND SOFTWARE 

REQUIREMENTS 

KURTA Graphic Tablets provide the small 
computer user with a method of enhancing 
his or her present setup without making a 
large expenditure. For example, because of 
the recessed tablet surface, an 8W' x 11" pad 
of paper fits snugly, virtually eliminating 

re-location problems. Hard copy is easi ly ob
tained using the pen with replaceable ball 
point cartridge. The KURTA Graphic Tablet is 
directly compatible with standard 7" x 9" 
display screens and since the tablets' data 
output directly matches the computer capa
bilities, the interface and software require
ments are minimized. KURTA is "the new 
leader in graphic message input and delivery." 

For more information about the KURTA 
Graphic Tablet see your nearest computer 
dealer or contact us direct. 

MURTR 
CORPORRTIOn 
206 S. l=l lVEl=l OR. 

A simulation 
TEMPE, ARIZON A 85281 
C602l 968-870 9 
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USINGCPIM" 
Judi N. Fernandez & Ruth Ash ley 
This detailed, self-paced introduction to Control 
Program/ Microcomputers-the most w idely used 
microcomputer operating system-lets you use 
CPI M to get maximum capability and efficiency from 
your micro. 
"A marvelous addition to the GP I M literature . ... I only 
wish that I had had the book when I was start ing out! " 
-Alan R. Miller, New Mexico Tech and Software 
Editor, Interface Age 
0 471 08011-X Sept. 1980 approx. 320 pp. $8.95 

BACKGROUND MATH FOR A 
COMPUTER WORLD, 2nd Ed. 
Ruth Ashley in consuttat ion with Nancy B. Stern 
Here are all the basic mathematical techniques, 
concepts, and facts you need for productive. intelli
gent interaction with your computer using any 
computer language. The new edit ion of this popu lar 
manual includes an entirely new chapter on 
trigonometry. 
0 471 08086-1 1980 308 pp. $7.95 

WHY DO YOU NEED A PERSONAL 
COMPUTER? 
Lance A Leventhal & Irvin Stafford 
Whether you're considering buying a personal 
computer or already own one, this is the book for 
you! Both consumer handbook and practical 
manual, it's more comprehensive. detailed. and up
to-date than any other work of its kind. It includes 
sensible guidelines on the advantages and 
drawbacks of each model. plus technical advice and 
sources of equipment and informat ion. Find out how 
to use the personal computer to manage your 
finances, analyze stock market trends, serve as 
appliance control lers. much more! 
0 471 04784-8 Nov. 1980 approx. 320 pp. $8.95 

FORTRAN IV, 2nd Ed. 
Jehosua Friedmann. Philip Greenberg, & 
Alan M. Hoff berg 
A revolutionary new edition of the standard 
FORTRAN guide-now heavily oriented to personal 
computers. You' II start writing basic FORTRAN 
immediately, then progress smoothly to standard 
extensions and advanced opt ions. Whether you use 
FORTRAN 77 or FORTRAN IV, the authors c lar ify the 
differences-with comparative tables- so you can 
follow whichever version is r ight for your machine. 
Users of mainframe computers will also find the book 
totally applicable. 
0 471 07771-2 Oct. 1980 approx. 452 pp. $8.95 

TRS-80 BASIC 
Bob Albrecht. Don Inman, & Ramon Zamora 
Packed with games, graphics. and practical applica
tions, this eagerly awaited gu ide leads you step by 
step to maximum use and enjoyment of your new 
TRS-80. 
" The book is OUTSTANDING and is perfect for all 
LEVEL II owners. .. . Geared toward the beginner. 
but does contain a wealth of information tor more 
advanced programmers._ .. TRS-80 BASIC is the best 
thing to happen to LEVEL II owners! " 
-Computronics Monthly News Magazine 
0 471 06466-1 1980 351 pp. $8 .95 

JOHN WILEY & SONS, Inc. 
605 Thi rd Avenue. New York. N.Y. 10158 
In Canada: 22 Worcester Road, Rexdale. Ontario 
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bookshop or computer store. or send your check (including state sales tax) 
to Pam Byers, Dept. 1-7150 
Prices subject to change wrthout notice 
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Number Type + 5 V GND 

IC1 8088 40 1 
IC2 8284 18 9 
IC3 8205 16 8 
IC4 8283 20 10 
IC5 8282 20 10 
IC6 8282 20 10 
IC7 8282 20 10 
IC8 8282 20 10 
IC9 8282 20 10 
IC10 7474 14 7 
IC11 74LS04 14 7 
IC12 74LS04 14 7 
IC13 74LSOO 14 7 
IC14 74LS20 14 7 
IC15 74LSOO 14 7 
IC16 74LS04 14 7 
IC17 8755A-2 40 20 
IC18 8185-2 18 9 
IC19 74LS139 16 8 

Table 1: Power connections for the integrated circuits in the 
schematic diagrams of figure 1 and figure 5. 

Text continued from page 64: 

As usual, the OE* of IC4 is tied to the appropriate 
disable signal (in this case, S-100 SDSB*, or status 
disable). 

Thus, 8088 pins 10/ M* , DTI R*, and SSO* are fed as 
inputs to the 8205 decoder (lC3), and the status appears 
through the inverting 8283 (lC4): 

• sMl: The status Ml signal indicates to the system 
that an op-code fetch (8080A style) is taking place . The 
reason I say "8080A" style is that sMl for an 8080A is dif
ferent from the status instruction fetch of the 8088. 

For example, on an 8080A, you must use 3 bytes when 
you want to load a register (pair) with a 16-bit data item. 
The first is the instruction itself, while the second and 
third bytes are the data. The 8080A treats only the first 
byte-fetch as an instruction fetch; the second 2 bytes are 
operand fetches. The 8088, on the other hand, treats all 
three fetches as instruction fetch (ie: sMl) . 

This signal is not required by any of the boards I plan 
to use in the system, so the only real difference I notice is 
that the 8088's front-panel sMl light seems brighter than 
the one on the IMSAI (due to its being on more often). 

• sINT A: The S-100 status interrupt-acknowledge 
line indicates that the processor is in an interrupt
acknowledge sequence. 8088 interrupt-acknowledge 
status works just fine. 

• sWO*: The S-100 status write/ output signal is used 
to tell slave units that the processor is sending data to 
them. Commonly, the signal, in conjunction with 
address-decoding circuitry, acts as a select signal for 
other boards in the system. Since this signal is active low, 
the inverter at ICll conditions the 8088 status. 

• sOUT: The status output line tells the rest of the 
system that the processor is transferring data to an output 
port. The derived "write 1/0" line from the 8088 is used 
to implement the S-100 sOUT line. 

• sMEMR: The S-100 status memory-read line is used 
to select memory boards for input. On the 8080A, 
sMEMR is generated for all memory accesses including 
code, operand, and data (stack operations) . On the 8088, 
status memory-read is generated only for data movement 
(eg: MOV MEMPOINTER, O) and stack operations (eg: 
POP AX) . 



SOFTWARE THAT THINKS 
FOR ITSELF 
Before The THINKER™. microcomputer business 
systems have fallen short in two distinct areas: FLEXIBILITY 
and /NTEGRA TION. Every business is different and requires 
software to be pre-set to fit its own particular needs. A nip here, 
a tuck there , and files are extended to where the business was 
expected to be... But, a single file too short can cause the 
system to fail , or a single file too long wastes costly disk space. 
The THINKER™ takes the guess work out of your business 
data processing by think ing for you. 

EASY TO USE-FULLY INTEGRATED 
ACCOUNTING SYSTEM 
The THINKER "' consists of 7 comprehensive interactive 
modules, with all transactions applied immediately and the 
resul ts are instantaneously accessible. They are; 
•ACCOUNTS RECEIVABLE •ACCOUNTS PAYABLE 
•SALES ORDER ENTRY • PURCHASE ORDER ENTRY 
•INVENTORY CONTROL• GENERAL LEDGER• MAILING LIST 

FLEXIBILITY SOFTWARE THAT 
GROWS WITH YOUR BUSINESS 
The THINKER™ utilizes the DYNAFILET" Keyed File Allocation 
Scheme which dynamically manages file length and records to 
meet the businessman 's needs and will automatically extend itself 
to work on hard disks without any program modification . No disk 
space is wasted because the system automatically recaptures 
space when records are deleted . DYNAFILE™ utilizes a 
sophist icated indexing scheme, allowing direct access to any 
record . Machine language programming insures DYNAFILEn• 
speed , re liability, and integrity. 

The THINKER "' is currently available for 6502 based 
microcomputers. 80 column PET/ CBM Computers 

80 co lumn Apple Computers (Available Nov.) 

lntroductory Price $595 DEALER 
INQUIRIES

See The THINKER"• at your local computer store, INVITED 
or send check or moneyorder, plus $3. 00 shipping to : 
= =..=. ..: UNITEDE :-=....=.=a SOFTWARE (212) 682-0347 
...,_,~ OF Telex 640055 
750 THIRD AVE. AMER/CA ' The THINK ER and DYNAFILE 
NEW YORK NY 10017 are trademarks o f USA So l tware. 
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Figure 2: The 8282 8-bit buffer/ latch . 
Similar to the familiar 8212, the 8282 has a I 
greater drive capacity and comes in a nar ST8 L ____________ _J OE 
rower, twenty-pin dual-in-line package. 

Examining the schematic, we see that IC3 output 0 (in insures that sMEMR is asserted whenever the 8088 status 
dicating code access) and IC3 output 4 (indicating is "code access" (ie: sMl). 
memory-read) are gated into NANO gate IC13, and the • slNP: This status input line tells the rest of the 
result is fed through inverter IC16 before being brought system that the processor is requesting data from a port; 
out as sMEMR via IC4 . This allows sMEMR to be this signal is easily implemented with the 8088 "read 1/0" 
generated by the 8088's read-memory status, but it also derived status signal. 
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. 360 361 362. 355 356 357 . 350 351 352 . 345 346 347 . 340 341 342 
335 336 337 . 330 331 332 . 325 326 327. 320 321 322 . 315 316 317 . 310 311 312 
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285 286 287 
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255 256 257 
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245 246 247 
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235 236 237 
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225 226 227 

, 

363 364 
358 359 
353 354 
348 349 
343 344 
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328 329 
323 324 
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308 309 
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298 299 
293 294 
288 289 
283 284 
278 279 
273 274 
268 269 
263 264 
258 259 
253 254 
248 249 
243 244 
238 239 
233 234 
228 229 

LOADED WITH INNOVATIONS 
• 40, 80 or 120 columns (software selectable) 
• Non-thermal paper, pin teed 
• 125 CPS, 70 lines per minute 
• 9 x 7 dot matrix 
• Vertical format unit 
• 96-character ASCII (upper and lower case) 
• Adjustable forms width to 9 Vi ~ 
• Parallel and serial (RS-232C) 

Interfaces available 

OUR UNIT PRICE 

$795 Parallel 
$895 Serial {RS-232C) 

For more Information contact: 

MICROTEK, Inc. 
951 4 Chesapeake Dr. 
San Diego, CA 92123 
Tel. (7 14) 278-0633 
TWX 91 0-335-1 269 



S!acl<Worl<'s 

A full, extended FORTH interpreter/compiler 
produces COMPACT. RO MABLE code. As fast as 
compiled FORTRAN, as easy to use as interactive 
BASIC. 

SELF COMPILING 
Includes every line of source 
necessary to recompile itself. 

EXTENSIBLE 

Add functions at will. 


CP/M* COMPATIBLE 

Z80 or 8080 ASSEMBLER included 

Single license 
Supplied with extensive user manual and tutorial : 
$150.00 
Documentation alone: $25.00 

OEM 's, we have a deal for you' 

CP/M Formats: 8" soft sectored , 

5" Northstar, 5" Micropolis Mod II, 

Vector MZ, 1RS- 80 Mod II 


Please specify CPU type . 

Z80or8080 


All Orders and General Information: 

SUPERSOFT ASSOCIATES 

PO. BOX 1628 

CHAMPAIGN, IL 61820 

{217) 359-2112 

Technical Hot Line: {217) 359-2691 

(answered only when technician is available) 


•~ 
Supet:Soft 
First in Software Technology 

'CP/ M registered trademark Digital Research 
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• sHL TA: The S-100 status halt-acknowledge signal 
is asserted when the processor enters a halt state. The 
8088 "halt" decoded status line provides this function. 

Design Details 
The S-100 system-clock signal (<I>, pin 24) is sent from 

the CLK output of the 8284 through an inverter in 1C12 
that serves to invert and buffer the 5 MHz signal. 

Another signal, PWAIT, is the logical inversion of the 
READY input to the processor. This is brought out to 
S-100 pin 27. I use this to observe READY status on the 
front panel. 

A front panel RESET switch (closure to ground) comes 
onto the board through the RC (resistor/capacitor) tim
ing network (47 k-ohm resistor, 1 µ.F capacitor) and is 
connected to the 8284 RES* input. 

The bottom-right of figure 1 contains a couple of gates 
and an inverter. This circuit determines if an 110 READ 
or 1/0 WRITE is taking place and properly controls the 
IOR * and IOW* inputs to the 8755A-2. These signals are 
used when the two 8-bit parallel ports it contains are 
accessed. 

Finally, the circuit containing IC19, IC14, and various 
inverters (these appear in the upper-middle portion of the 
schematic) fully decodes (ie: with no wasted address 
space) the address for the 2 K bytes of EPROM (erasable 
programmable read-only memory) and 1 K bytes of pro
grammable memory on the processor board (87SSA-2 
and 8185-2). The 2 K bytes of EPROM are addressed 
from hexadecimal XF800 to XFFFF, and the 1 K bytes of 
user memory are addressed from hexadecimal XF400 to 
XF7FF. 

Since only sixteen address Lines are used, the contents 
of the upper four address lines are not important, hence 
the X in the above hexadecimal numbers. Some 110 space 
is wasted though; the 8755A-2 uses the state of address 
lines ADO and ADl to determine whether to utilize port 
A or port B during 1/0 operations. With my decoding, 
1/0 addressing is such that port A will be accessed with 
port addresses between hexadecimal F800 and FFFF, 
which map into the following address pattern: 

Port A address = 1111 lXXX XX.XX XXOO 
(ie : OF800, OF804, etc) 

Port B uses addresses in the same range (ie: OF800 to 
OFFFF) that match the following pattern: 

Port B address = 1111 1XXX XXXX XXOl 
(ie : OF801, OF805, etc) 

Remember that the 8088 uses a full 16-bit 1/0 address (as 
the IEEE standard recommends) rather than echoing the 
8-bit l/O address on the high and low bytes of the ad
dress bus (as the 8080A does). 

Other Signals: Pins 1 to 50 
I have left some signals off the board that you may 

want to use, so before you start building, you may want 
to pencil in a few of your own design additions. Some of 
the missing signals relate to the IEEE standard and some 
are old standbys that appear on many boards. The 
following is a general summary of my usage (or non
usage) of all S-100 lines. 

• XRDY: Pin 3 on the S-100 bus is one of the two 
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SHOWN ACTUALS~sz49· (% x23/4X67/a")
Only WEIGHS ONLY 6 OUNCES! 

Another Radio Shack Personal Computer Breakthrough! 
Now you can carry computer 
power wherever you go. And with 
the TRS-80 Pocket Computer, you 
can create your own programs or 
purchase ours. These are available 
now: Civil Engineering, Aviation, 
Business Statistics, Games, Per
sonal Finance, Math Drill, and Real 
Estate. 

Look At These Exdting Features! 
57-key alphanumeric keyboard. 
Big LCD display that scrolls left and 
right for program line entry anded
iting, and steps up and down for 
program listing. Programmable in 
an enhanced, easy-to-learn BASIC 
language. Built-in arithmetic func
tions including trig and inverse trig 
(with readout in degrees, radians 
or gradians) log, exponent. square 
root, angular conversions, integers 
and absolute values. Accuracy is to 
10 digits and it can handle 2-digit 

exponents. With array and 7-char
acter string-handling ability you've 
really got a handful of computa
tional power! 

Programs and Data Retained in 
Memoty When Power Is OR7 The 
1424-step memory is automati
cally partitioned for program and 
data storage. There's a 26-data ele
ment memory and 48-step reserv
able memory. 

Available Now! Exclusively at 
Radio Shack stores, dealers and 
Computer Centers. Complete with 
carry case, manual, batteries. 
Hurry, because everyone will want 
this sensational new computer. 
And what could make a better or 
more unique Christmas gift? 

Nothing Else You Can Put In 
Your Pocket Can Do All This! 

10 Print "SHELL MITTNER SORT" : FOR X = 1TO100: 

PAUSE " DATA ITEM # ";X:INPUT A(X + 100): IF A(X + 100 

)< 0GOTD 25 


20 NEXTX 

25M = X - 1 

30 M = INT(M/2): IF M = 0 GOTO 1117 

40J = 1: K ,,, X - M - 1 

501 = J 
60 BEEP1: L = I + M: IF (A(l + 100)<= A(L + 100)) 


GOT0100 

70 T = A(I t 100): A(I + 100) = A(L + 108): 


A(L + 100) = 'r: I = I - M: IF 1< 1GOTO 10C 

90 GOTO 60 


100 J = J + 1: IFJ> KGOT030 
105 GOTO 50 
107 BEEP 5: INPUT " PRESS ENTER FOR LIST": A 
110 FOR I = 1TOX - 1: J = I + 100: PAUSE " DATA ITEM #"; 

USING " # ## #": I: " ": A (J): NEXT I 

r----------- 
1 Send Me Your FREE 

TRS-80 Computer Catalog!
1 Radio Shack, Dept. 81-A-21 

I 1300 One Tandy Center 
I Fort Worth, Texas 76102 


I ~N~~ME:--~~~~~~~~~-

: TITLE 

I =F1R=M~~~~~~~~~~-

I STREET 

I ~cTI=-~~~~~~---,s=~=1 ~,----~ad1e/hae I -~~~~~~~~P-HO-NEZIP ~~ 
The biggest name in little computers® I "Re tail prices may vary fro m slore to store, Optional Casseue:I lnlerfaee. S'l9. Minlseuc-9 Cass•ll • Recorder. S79.95. 
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Figure 3: An 8259A Programmable Interrupt Controller can be 
added to the system by following this logic diagram . The 8259A 
requires access to the demultiplexed bidirectional data bus of the 
processor in order to properly interpret vectored interrupts from 
the S-100 bus. 

"ready" inputs used (the other is ROY, pin 72). In par
ticular, XRDY is meant to be used by front panels, as op
posed to slow memory or l/O devices. I use this signal for 
just this purpose, allowing the implementation of 
run/stop and single-step functions . 

• VIO thru VI7: S-100 pins 4 thru 11 are dedicated to 
eight different vectored-interrupt inputs. These were 
originally designed around Intel's 8259A PIC (Program
mable Interrupt Controller). Without going into a lot of 
detail, the use of a PIC allows flexible assignment of 

alls TM 

6009 )-100 

SINGLE-BOARD COMPUTER 

• 	 Meets IEEE S-100 Standard 
• 	 Uses Motorola's Powerful MC6809 CPU 
• 4K/8K/16K ROM • 2K RAM 
• 	 AC/A, PIA, 8080 Simulated 110 
• 	 RS-232 Handshake • 8 Selectable Baud Rates 
• 	 Manual includes: 11x17 " Schematic , Parts List, 

User Notes , Software Listings & More! 

~O Microware's,. 
~o'IJ *OS-S saog MULTI-TASKING 

OPERATING SYSTEM 

CONFIGURED FOR THE ADS 6809 S.8.C.! 
• Interrupt Driven Multi Device 1/0 
• 	 Full Memory Management Capability 
• Complete Array of OS-9 System Software 
• 	 Much More 
• OS-9 trademark Microware , Inc . & Molorola 

WRITE FOR COMPLETE DETAILS 
6809 P. C. Board & Manua l ............ . .. . .. . . $69 .95 

Shipping ... .. . $1 .50 Ill . Res . Add Sales Tax 
ACKERMAN DIGITAL SYSTEMS, INC. 

110 N . Yor~ Rd . • Suite 208 • Elmhurst. Illinois 60126 • (312) 530-8992 

priorities for eight levels of interrupts and a program
mable definition of the processor response to each. While 
the basic method of operation of an 8259A with the 8088 
is slightly different from its operation with an 8080A or 
8085A, the 8259A is still the interrupt controller to use . 

I have not implemented an 8259A in my design, but it 
is a logical and easy addition. All that is required is that 
the VIO thru Vl7 inputs (inverted) be tied to IRO thru IR7 
on the interrupt side of the 8259A. Then the INT output 
of the 8259A is tied to the INTR input of the 8088 (see 
figure 3) . On the programmable side of the 8259A, we 
need to connect the data bus of the processor (DO thru 
07, the demultiplexed data bus). In addition, address 
decoding and chip-select logic that meets your needs (ie: 
hardwired or switch-selectable) is needed to access the 
8259A. 

• NMI*: S-100 pin 12 is a nonmaskab!e interrupt 
line. As the name implies, this is an interrupt input to the 
processor that cannot be masked in software. All that is 
necessary to use this input is to run the S-100 NMI* line 
through an inverter and into the NMI input of the 8088. 
Nonmaskable interrupts are usually reserved for catas
trophic occurrences that require immediate processor at
tention (such as impending power failure or recurring bus 
errors). 

• PWRFAIL*: The IEEE standard specifies pin 13 as a 
power-failure signal, an input that indicates impending 
power failure. Noticing the physical proximity to pin 12 
(NMI*) and the same inverted-logic convention, the in
tention is to jumper pin 12 to 13 and use PWRFAIL * to 
generate an NMI before a power interruption. In this 
case, the NMI routine of the processor could save critical 
system-status parameters (register contents, stack pointer 
and contents) in battery-powered programmable 
memory, then perform a software halt to prevent the pro
cessor from causing the system to crash as it "dies." 

• DMAO thru DMA3: The IEEE standard uses pins 
55, 56, 57, and 14 for OMA-priority arbitration. This 
allows resolution of requests for use of the bus by up to 
16 would-be bus masters. As I had no use for this feature, 
these lines are not used in this design. The traditional 
HOLD/HLDA (hold, hold acknowledge) protocol using 
pins 74 and 26 is implemented, however. 

• A16 thru A23: As mentioned before, the IEEE stan
dard does provide for an extended addressing scheme. 
Since I have chosen to use only sixteen address lines (AO 
thru AlS), none of the extended lines are used. If you 
have memory boards that support the IEEE standard, it is 
a simple matter to bring the upper four address lines of 
the 8088 (Al6/S3 thru A19/S6) onto the S-100 bus using 
an additional 8282 latch. Remember to demultiplex the 
address and status information on these lines using the 
8088 ALE connected to the strobe input of the 8082 (STB, 
pin 11). 

• 5058*, CD58*, AD58*, and 00058*: The 
status-, control-, address-, and data-out-disable lines are 
used as they are intended, namely to disable the asso
ciated buses by causing them to change to their high
impedance state. 

• p5TVAl*: The IEEE standard calls for a processor
status-valid signal used to latch the processor status. 
Since none of my boards require the presence of this 
signal, it is not implemented. If you need pSTV AL*, 
some massaging of the 8088's ALE signal with the system 
clock (4>) will probably do the trick. 
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Tax Practitioners I CPAs: 
Successful Tax Professlonal Reveals 
Effectlve Practice Development 
Formula.... 

"Every tax 
professional. ..whether he 
is desirous of expanding 

his practice, or just 
better serving his existing 

clientele (or both)...can 
profit from this system." 

I_ 

Are you satisfied with the growth of your tax practice? 

Successful practice development is a perplexing problem facing all tax professionals 
today. The field tested MICROTAX professional tax preparation software package 
can provide you with an innovative solution ...and at the same time enable you to 
serve your existing clientele in a more professional and timely° manner. 

Consider the advantages this state-of-the-art package can bring to your practice: 
• 	Complete System... 

.. .conta ining Federal Individual, Corparate AN[; State 
Individual returns. The system is designed to accept in· 
formation, summerize the data, compute the tax. and 
print the returns: includ ing all forms and schedules re· 
quired by the l.R.S . 

• 	Versatile 
MicroTax is cost-efficient for practices preparing as few 
as 20 returns per tax season ... but comes with a fast 
mode. capab le of processing 2,000 returns-or morel 

• 	Best Of All. .. 
... and this Is really exciting ...MicroTax allows you to o f
fer preyear-end tax planning to your 
clients-enabling you to predict the potential liabi li ty 
and take steps to minimize the lax in a timely manner. 

• 	 Complete In-Office Security 
- no risk of sensit ive client information falling into the 
wrong hands. 

• 	Saves Time 
Compared with conventiona l service bureaus. MicroTax 
offers virtually instant turn·around time. 

• 	 More Professional 
Greater range of services a l lows you to present a more 
professiona l appearance to your clients. 

• 	Requirements: 
CP/M, Microsoft Basic & 48K Memory 

• 	Introductory Price (tlll Dec. 1, 1980) 
MicroTax is available as a three part system : 

Federal Individual $750.00 Ann ual Updates 
State Individual 250.00 Are Available 
Corporate 250.00 

MicroTax is a versatile and money-saving tool that NO tax professional should be without (it's been 
selected for use by COMPU·TAX of Utah). 

INTERESTED? 	Call or write today for additional information, or your nearest dealer. Pro
blems that can't wait? Call Don White our V.P. of Research and Develop
ment, direct , at (213) 668·0238. 

Available at most 
Professional computer retailers 
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• SS, SSW DSBL *, and RUN: The IMSAI uses pins decoded from 10/M*, DT/ R * and SSO*. 
21, 53, and 71 for single-step, a sense-switch-disable As I mentioned earlier, allowing sMl to occur for both 
signal and a run indicator. These are all officially archaic op-code and operand fetches causes no problems. 
according to the IEEE standard and are not used. Looking over the schematics for some of the boards I 

• PROTECT, UNPROTECT and PROTECT own, I noticed that sMl is rarely used except by some 
STATUS: S-100 pins 70, 20, and 69 represented a short front-panel controllers. Front panels use it to insure that 
lived attempt by some manufacturers to implement the STOP part of the RUN / STOP function always occurs 
memory protection and unprotection in software. It was at the first byte of an instruction. I have used the 8088's 
soon noticed that the first thing a "crashing" program status-code access as a substitute for sMl without prob
always does is to randomly produce the right code se lems. 
quence to unprotect your memory. So much for these • CLOCK: This line (pin 49) is specified as a 2 MHz 
three signals . They are not implemented in my design. clock running asynchronously with the main processor 

• 4> : Another holdover from the 8080A is the two and thereby independent of its clock frequency. I/O 
phase clock. The other phase is almost an inversion of the boards may use this for data-rate generation. If I ever 
4> (main system) clock, but not quite . lf you need ¢1 need to implement CLOCK, I will probably use a 2 MHz 
(probably not), you will need to synthesize it using TTL crystal oscillator circuit, since it is not obvious how to 
devices. generate 2 MHz from 5 MHz. (Let's see, where's th a t 

•PWAIT: One leftover from the IMSAI that I did re divide by two-and-a-half circuit?) Now if the 8088 could 
tain is the processor-wait-control output line (PWAIT, run at 8 MHz, we could just divide PCLK (you remember 
pin 27). I use this to light a front-panel LED (light the 8284 peripheral-clock output) by 2 and have our 
emitting diode) so I know if the processor is running or 2 MHz CLOCK signal. 
has stopped. It is also handy for monitoring the reaction 
of the processor to memory slow enough to need wait Other Signals: Pins 51 to 100 
states. Here are some more S-100 bus signals you may want to 

The remaining signals (thru pin 50) are used as in add to your design: 
tended, and specified by the IEEE standard with an excep • SLAVE CLR*: S-100 pin 54 is meant to be kind of a 
tion for the definition of sMl and the deletion of reset for bus slave devices (primarily I/O boards) so they 
CLOCK: can reset counters or whatever. If you want to implement 

• sMl: Pin 44 is used for a status Ml signal, generally SLAVE CLR * use either a separate front-panel switch or 
occurring during an op-code-fetch cycle. A potential the other side of the master RESET switch (as the IMSAI 
problem occurs here in that the 8080A's op-code fetch is computer does). 
different from the code-access status signal of the 8088 as • PHANTOM*: Pin 67 is the much maligned PHAN

BUILD YOUR COMPUTER BREADBOARDS 
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WITH NE\N VECTOR PLUGBORDS 

EASY TO USEI COST EFFECTIVE! CLEAN HOLES! 


4610 Series - For STD
B US-WW, solderable and 
unpatterned models 

4608 Series - For Intel / 
National SBC/BLC 80-WW / 
solderable, or unpatterned 

8804 Series - For S100 
5 models available 

4607 - For DEC LSI 11/ 
PDP8-11, Heath H-11 

4609 - For Apple 11, 
SuperKim, Pet Commo
dore with Expandamem 

4350 - For Tl 980 Com
puter 

'J/ii1ii'l&fee1ionteeompanlj ON COR • OAAT<O 

12460 Gladstone Ave., Sylmar, CA 91342 (213) 365-9661 TWX (910) 496-1539 
Av ai lable t h ro ugh Distri bu tors o r Fac tory D irec t If n ot available locally . 74 80 1 

76 Oc•ober 1980 © BYTE Publications Inc C ircle 47 on Inquiry card. 



The MAGTC WANCf is 


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

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

Jerry Pournelle 
On Computing Summer 1980 

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

On Computing, Summer 1980 

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

Microcomputing, June 1980 

' ' The Magic Wand is one of the most flexible word processing 
packages available, and should be considered by any potential word 
proce sing purchaser. ' ' Glenn A. Hart 

Creative Computing, August 1980 

Available for both the CP / M® a nd OASIS oper a ting syste ms 

smo.\\ bus\ne.ss 0.9\)\\c.aa\\ons. \nc.. 

3220 Louisiana • Suite 205 • Houston , Texas 77006 • 713-528-5158 

L::h·l: ln c Pc 11c1 I is u t radcm~1rk of Micha el Shraycr Soflwart.·. lr1c 
\\'on!Sla1· is ;1 t r a dl1ma l'k of i\licro P ro lntetna tio 11al. Inc 
(" P / '.\1 i ~ a regi~ t crcd lr•Hl -•nwrk of Dig i1a l Rescnrch Corp . 

BYTE Octob<r 1980 77Circle 48 on Inquiry card. 

http:bus\ne.ss


7402 
tNORl 8282 

SO UT S-100 STATU S 
MEMORY WR IT E 

SWO * !PIN 68) 

Figure 4: The MWRT (memory write) signal required by 5-100 
systems can be provided by simple logic, if it is not generated 
elsewhere in the system. 

TOM* line. It was originally developed to resolve the 
conflict between the reset start address of 0 on the 8080A 
and the fact that most people prefer processing to begin at 
some higher address (to support ROM and EPROM 
monitors in high memory). Without going into a lot of 
detail , PHANTOM* is used to make a programmable 
memory board addressed at memory location 0 "disap
pear" while it is "replaced" by a read-only memory at 
some higher address . Consequently, when the computer 
starts executing at location 0, it is actually executing the 
fi rst few instructions in the read-only memory . This is 
usually a JMP instruction to the actual address of the 
read-only-memory board . Since the 8088 nicely begins 
executing in high memory at absolute address hexa 
decimal OFFFFO, which is treated as hexadecimal OFFFO by 
my machine (remember, only sixteen address lines are 
currently used), the problem resolves itself and PHAN
TOM* is not needed . 

• MWRT: S-100 pin 68 is used for the memory-write 
status line. This is simply a logical combination of two 
existing status signals (sWO* , status write out; and 
sOUT, status out) . MWRT can be a real problem if you 
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$950.00 "i 119SOO 
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graphic capabilitieswith Gr aph;cs ; rag . $1095 
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reg. $1 80460: word $1099 
Processing Quality reg . 1295 Apple Serial Int. S175 

reg . $1 95

460G: !OS460 w/Graphlcs $1199 Centronlcs Parallel Int. $185 
reg. 1395 reg . $225 

DOUBLE VISION 5295 .00 
16K RAMS forDISK II 


wllh controller $525 .00 
 APPLE II 
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LEEOEX MONITOR $140.00 VERBATIM 
KG-12C 	 S275.00 DISKS

Gr1111 n Phosphor 
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 1 O for $27
18 MHz candwldlh 

The Computer Stop 
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Lawndale, CA 90260 MON. • SAT. 
(213) 371 ·4010 10·6 

are not careful. The basic problem is that MWRT is not 
required to be generated by the proc~ssor, but it must be 
present somewhere in the system. It seems that every 
manufacturer does you a favor by providing MWRT 
capability on their board. I have seen MWRT on front 
panel boards, memory boards, processor boards, disk 
controllers, etc. Ensure that there is one and only one 
MWRT in your system. If it does not exist, let me recom
mend that you add a 7402 NOR gate and use one of the 
unassigned outputs of the 8282 (ICS) for buffering as 
shown in figure 4. In my case, MWRT is generated on the 
BYf-8 motherboard . 

• 	 SSTACK and ERROR*: Pin 98 on the IMSAl was 
used for -·the 8080A-dependent signal, status stack-
access. It indicates that the stack is being accessed (ie: via 
PUSH or POP) and is never used for anything. In a 
segmented-memory machine like the 8088, however, it 
might be of more interest to know if the stack is being ac 
cessed . By decoding S4 and 53 (equivalent to A17 / S4, 
Al6/ S3 on the 8088), this can be determined . 

Realizing the nebulous virtues of SST ACK, the IEEE 
standard uses pin 98 as a general-purpose ERROR * in
dicator . When memory boards with parity capability are 
widely used, ERROR* could be used to indicate parity 
errors. ERROR* could then be tied to NMI *, and the pro
cessor's nonmaskable-interrupt routine could call for a 
rerun of the failing bus cycle . Since none of this grandiose 
scheme is currently implemented on my board, pin 98 is 
not used. 

• POC*: Pin 99 is defined as power-on-clear line, 
which is supposed to exercise both master RESET* (pin 
75) and SLAVE CLR * (pin 54) upon system power-up. 
Since the RC timing network I use on RESET* does the 
trick for resetting the 8088, and SLAVE CLR * is not used; 
there is no need for POC*. 

Before you go overboard trying to implement a lot of 
the above, I want you to know that most of it is probably 
not needed . The current design works just fine with all of 
my boards, including: 

• 	 Wameco 8 K 2102 memory boards (and others of 
similar design) 

• 	 Godbout 16 K and 32 K 4044 (or equivalent) based 
memory boards 

• 	 SSM Parallel I/O board 
• 	 SSM VBl Video Interface 
• 	 Cromemco Bytesaver 2708 board 
• 	 TDL VDB Video Interface 
• 	 Tarbell Cassette Interface 
• 	 Tarbell single-density floppy-disk controller 
• 	 Vector Graphics 2708 programmable read-only 

memory board 

Implementation 
Start by looking at the photos of the front and back of 

the board (see photos la and l b on page 80). Regarding 
the back side, all I can say is "functional is beautiful." It is 
not really as formidable as it seems. I will proceed to give 
some hints that may prove useful. 

Remember, patience is a virtue. I used a CCS (Califor
nia Computer Systems) wire-wrap board for a number of 
reasons . The provision for voltage regulation (and filter
ing) and the ground plane around the edge of the board 
are nice. The board is uncommitted to any particular 
device size, allowing any combination of dual-in-line 
sockets . In addition, the feed-through holes are all plated, 
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Photo 1: The processor board from front (photo la) and back (p hoto lb) . There is a large area left for design additions. N o te that up
per pins on dual-in-line connectors are soldered to the ground plane for shielding. Multi-colored wiring makes debugging easier. 

facilitating soldering when necessary. 
Probably the most important feature is that all the 

S-100 lines are labeled at the bottom of the board. Unless 
you enjoy doing a table-lookup every time you try to 
associate an S-100 signal with its pin number, get a board 
with the lines labeled. 

Try to use a wire-wrap tool with daisy-chaining 
capability . This will allow you to connect common 
signals (like ALE, RD*, and WR*) quickly and easily, 
with less possibility for error. You can use the same 
technique for connecting the multiplexed address/data 
bus of the 8088 (ADO thru AD7) to all the bus buffers 
(IC7, IC8, and IC9). 

Be careful, though, because connect-and-wrap tools 
sometimes forget the connect operation. Whenever the 
wiring of one signal is complete, check each connection in 
the chain . It is easier to find a bad connection this way 
than by waiting until you are done . If you need more 
convincing, simply look at photo lb and imagine hunting 
in that jungle of wires. 

Important precaution: once you have wired the board, 
test the power supply before you plug in any integrated 
circuits! Measure the resistance between pins 1 and 51 
( + 8 V) and pins 50 and 100 (ground). If there is zero 
resistance, find the short before continuing. Make sure 
that the + 5 V regulators are regulating, then check the 
power and ground pins of every socket for the correct 
value. Use the proper technique when handling MOS 
(metal-oxide semiconductor) devices. If you ruin an 8088, 
you will be sad . 

The Board 
On the left border of the board is the power-supply sec

tion. (See photo la .) At the bottom are a couple of 
capacitors (15 pF and 0.1 µ.F, both rated at 12 V) that 
filter the + 8 V power supply from the system (this comes 
onboard via pins 1 and 51). At the top are two 7805 
voltage regulators ( +5 V) with heat sinks. Each uses a 
0.1 µ.F bypass capacitor between the +5 V regulator out
puts and ground (note: S-100 ground is pins 50 and 100). 
At the top center of the board, we see two 25-pin flat 
cable connectors. These are used as l/0-port connections 
to both parallel 1/0 ports (ports A and B) on the 8755A-2 

EPROM-1/0 circuit. Both ports could be wired to one 
connector, but I chose to shield each 1/0 line with a 
ground line. I did this by soldering the top row of connec
tor pins to the ground plane, which runs around the cir
cumference of the board. 

Lower on the board, the 40-pin 8755A-2 (in the 
package labeled 17) is surrounded by eight dual-in-line 
packages. IC18 (labeled 18) is the 8185-2 static program
mable memory. The other seven circuits complete the 
TTL circuitry required for this boar::!. The schematic 
reveals that TTL devices are used for two basic functions. 
One is to decode the addresses for the on-board memory 
and 1/0 (ie: the 8755A-2, 8185-2 pair). The second is for 
the miscellaneous inversion and simple gating of signals 
necessary to successfully interface the processor card to 
the S-100 bus. 

At the bottom are nine 1 k-ohm resistors used to pull 
up various processor input control-bus signals (the bus
disable inputs, RDY, HOLD*, etc). 

To the right are IC6 thru IC9. These are all 8282s that 
serve to buffer the address bus, the input and output data 
buses, and the control bus. Immediately below IC9 is a 
resistor pack (labeled Rl, containing eight 1 k-ohm 
resistors) used to pull up the input data bus of the pro
cessor. Remember that some l!O boards may have open
collector drivers (per the IEEE standard); thus, these pull
ups are necessary. 

Higher on the board, ICl is the 8088 microprocessor. 
Above the 8088, are IC2, IC3, IC4, a capacitor, two 
crystals, and a jumper. IC4 is the 8283 (inverting 8282) 
buffer for the status bus . IC3 is the 8205 1-of-8 decoder 
used to decode the processor status. IC2 is the 8284 clock 
generator. The capacitor (10 pF) is used between the 
crystal input and pin X2 of the 8284. 

Why two crystals? While the 8088 is impressive at 
5 MHz, faster is better, right? Ignoring manufacturer's 
specs is a "do at your own risk" proposition, but when I 
saw the 18.432 MHz crystal lying in my junk box, I could 
not resist. Under normal operating conditions, my 8088 
has no problems running at 6.1 MHz (remember, the 
8284 divides the crystal frequency by 3 to get the 
operating frequency of the 8088). The jumper selects be
tween the 15 and 18.432 MHz crystals. 
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Olson. 

Photo 2: Circuit board for the front panel. This board contains 
the LED assemblies (see figure 5) that monitor the states of 
selected lines on the S-100 bus. 

At the bottom right is the resistor/capacitor timing net
work (47 k-ohm, 1 µF) connected to the RESET* input 
(pin 7S). 

Finally, at the upper right (above the package marked 
FP) is the dual-in-line socket for connecting the data bus 
of the processor to the front panel. 

The Front Panel 

"And now I see with eye serene 
The very pulse of the machine" 

William Wordsworth 

As I .said before, I am trying to avoid experimenting 
with ·my IMSAI. The IMSAI front panel will not work 
with my 8088 board, and it provides more functionality 
than I really need; therefore, I decided to build my own 
front panel (see figure S) . 

The front-panel switches allow the system to be reset 
and allow the processor to be placed in run, stop, or 
single-step mode. It also allows monitoring of the address 
bus, the data bus, and the status bus. These few func
tions, in conjunction with a logic probe, are all that are 
needed for debugging the system. 

Looking at photo 3 and figure 5 (on page 84), you can 
see that the front panel is really very simple. Additional 
controls and LEDs can be added to suit your own needs. 
One function I plan to add is a slow-step control, utilizing • 
a simple timer (SSS-based) and the existing single-step cir
cuitry. If you decide to use the upper four address bits, 
LEDs can be added to monitor them and other status and 
control lines. 

Looking at the left-hand portion of the front-panel card 
in photo 2, we see the 780S +S V regulator and its filter
ing capacitors. This is used to power the 7400 and 7474, 
which implement the run/stop and single-step circuitry. 
Above this are the thirty-two LEDs that are tied to the ap
propriate S-100 bus lines through 4.7 k-ohm current
limiting resistors. The socket at the lower left is used to 
connect to the front-panel run/stop and single-step 
switches via a dual-in-line plug, allowing easy removal of 
the panel if necessary. The ribbon cable running across, 
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Photo J: Assembled front panel for the 8088-based computer. 
Two toggle switches and a push-button switch have been added 
to the LED assemblies shown in photo 2 . 

then off, the board connects to the dual-in-line socket on 
the processor card, allowing the 8088 data bus to be 
monitored. 

Connecting the 8088 ROY input and TEST* input on 
the processor card results in a simple, yet powerful, 
debugging feature. By placing a WAIT instruction in a 
program, full-speed execution of the program can be 
stopped. Then a specific routine can be single-stepped 
through, if necessary, for debugging purposes. 

The TEST* input is a very powerful tool. A variation 
of the above strategy would be to add a switch to the 
front panel dedicated to controlling the TEST* input. 
This would allow WAIT instructions to be selectively ig
nored . However, the automatic stopping feature might 
then require some agile manipulation of the TEST* 
switch at the appropriate time. 

Check out the front panel as thoroughly as possible . 
Ensure that all the LEDs work, and verify that the 
run/stop and single-step switches exercise the S-100 
XRDY line correctly. 

Debugging the Front Panel 
Initially, install only the processor board and the front 

panel in your motherboard. This will minimize the 
number of variables to deal with at one time. 

Place the run/stop switch in the stop position and 
apply power. Hit the reset switch; at this point, the lights 
on the front panel should reflect the following: 

•The address bus should show hexadecimal OFFFO. 
•The status bus should show sMl and sMEMR. 

Note that in my case, I am using the SST ACK light to 
show run/stop status (stopped = LED on) so SST ACK is 
also lit. 

The state of the data-bus LEDs depends on the program 
in your 87SSA-2 EPROM. At this point, the 8088 is 
reading the hexadecimal address OFFFO, which is in the 
on-board 87SSA-2 EPROM. If your EPROM is erased, 
the data bus display will be hexadecim;tl OFF, which is not 
very helpful. For instance, if the EPROM address/ chip
select circuitry is incorrect, you may well see hexadecimal 

• 
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S-100 SIGNAL BEING MONITORED 

Number Type +5 V GND 

IC1 BOBB 40 1 
IC2 B2B4 1B 9 

+5V IC3 8205 16 8 
IC4 8283 20 10 
IC5 8282 20 10 
IC6 B282 20 10 
IC? 8282 20 10 
ICB 8282 20 10

IC20 IC9 8282 20 10 
IC10 7474 14 7 

7400 IOt-'5~--. 
1 

3I0----<1.,_-----~--------"t

SINGLE 
STEP 

RUN/STOP 

10 

1
S-100L.:>-----=-

1.o.i CLK 

"' Figure 5: The front panel design is simple and requires little in the way of hardware. The utilitarian controls can be augmented if 
necessary, but the functions shown are almost universally accepted as the only ones needed for basic debugging. The author connects 
one of the LED assemblies to each of the S-100 bus lines being monitored. Power connections for the integrated circuits are given in 
table 1. 

16K APPLE II 
32K APPLE II 
48K APPLE II 
DISK W CONTROLLER 
DISK ONLY 
APPLESOFT CARD 
INTEGER CARO 
PASCAL SYSTEM 
SILENTYPE PRINTER 

RAM MEMORY 
FOR TRS-80, APPLE II 
1 6K SET 4116's 

NORTH STAR COMPUTERS 

HRZ-1 D-32K-KIT 1545.00 
HRZ·1 D·32K ASM 2045 .00 
HRZ-2D-32K KIT 1895.00 
HRZ-2D-32K-ASM 2360.00 

VERBATIM DISKETTES 
BOXOF10 5Y." 29.50 

BOXOF10 8" 39.50 


FREDERICK COMPUTER PRODUCTS 

MUNICIPAL AIRPORT 


FREDERICK, MD. 21701 

(301) 694-8884 
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APPLE II COMPUTERS 

959 .00 

1024.00 

1089.00 


520.00 
450.00 
159.00 
159 .00 
440.00 
525.00 

65 .00 

IC11 74LS04 14 7
CLK IC12 74LS04 14 7 

IC13 74LSOO 14 7IC lOa 
7474 IC14 74LS20 14 7 

IC15 74LSOO 14 7 
IC16 74LS04 14 7 
IC17 8755A·2 40 20 
IC18 8185·2 18 9 
IC19 74LS139 16 8 

CLR 

+SV 

13 B 


CLR 20 

12

DI"'-'--~ 

PR 20~9'------------1 S-100 ' XRDY ' (3) 

ICIOb 
7474 

OFF anyway, due to the pull-up resistors on the data bus. 
I suggest that for initial testing you have the 8755A-2 

EPROM burned with a short diagnostic program that ex
ercises some of the functions of the processor board. This 
program should allow testing of the on-board program
mable memory and l/O ports. By single-stepping, each 
function can be tested. You may want to add instructions 
to test the S-100-interface portion of the design (such as 
moving data from and to external memory, and data 
transfer to and from external I/O ports). 

If what your front panel displays is only slightly dif
ferent from this description, there cannot be much 
wrong. For instance, if the address bus shows hexa
decimal OFFE8, you can suspect that address Jines 3 and 4 

. have been swapped on the processor board or the front 
panel. If the display shows hexadecimal OFFF8, look for a 
short between the same address lines, etc. In fact, if you 
have a problem at this point, a good strategy is to verify 
that the front panel is correctly monitoring the processor. 
With the processor stopped and reset, insure that the out
puts of the address, data, and status bus buffers on the 
processor board are correctly reflected on the front panel. 
If they are not, the front panel still has problems. Fix 
these before continuing. 

If the front panel is correctly interpreting the outputs of 
the processor board, and your LED display is still incor
rect, the problem lies on the processor board itself. 

Debugging the Processor Board 
When a new hardware design fails to work, the prob

lem usually lies in one of three areas: 
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• design errors, 
• wiring errors, or 
• component failure . 

Note that this is closely related to the system environ
ment in which the processor board is operating. In par
ticular, I have given interrupt handling and OMA hand
shaking only cursory examination since none of the 
boards I use exercise these functions. The addition of 
your favorite Brand XYZ interrupt-driven OMA Video 
Board may uncover design errors I am not aware of. (I 
would appreciate correspondence in this matter.) 

Wiring errors are the most likely culprit. Checking 
connections as you go can prevent a lot of these. 
Sometimes, the problem is a bad component. Fortunate
ly, these problems usually produce distinct, easy-to
diagnose symptoms. 

The strategy now is to start with the basic computer 
(8284, 8088, 8755A-2, and 8185-2} and work outwards 
until all problems are corrected. 

Start by checking for fundamental signs of life. At the 
8284, look for the presence of the 15 MHz crystal signal 
on the XI and X2 inputs. Ensure that the 5 MHz clock 
signal is present on the CLK output of the 8284. The 
RESET switch should pull the 8284 RES* input low for at 
least I µs, and it should produce a high-going pulse on 
the RESET output of the 8284. The RDY2 input and 
READY output of the 8284 should correctly reflect the 
state of the front panel run/stop and single-step switches. 

Moving to the 8088, first verify that the CLK, READY, 
and RESET outputs of the 8284 are getting to the CLK, 

READY, and RESET inputs of the 8088. If not, find the 
wiring error. The HOLD, INTR, and NMI inputs should 
all be low. The MN/MX* input should be tied high . 

With the 8088 reset and running, look for activity on 
the ALE line of the 8088; address lines; data lines, and 
status and control lines should all show basic signs of life. 

Once things are operating properly, stop and reset the 
system and probe the output buses of the 8088 with a 
logic probe. The sixteen address outputs should reflect 
the hexadecimal OFFFO RESET start address, and the 
status lines (10/M*, DT/R* and SSO*) should corres
pond to op-code-fetch status. Make sure that the correct 
status output at the decoder (IC3) results from the three 
status inputs. 

Next, make sure that the outputs of the 8088 are getting 
to the appropriate output buffers. For example, the in
puts to 8282 IC6 (pins 1 thru 8) should be the same as the 
AB thru A15 outputs of the 8088, and so forth for the 
other output buses. lf not, find the wiring error. The out
puts of all the buffers should reflect the inputs. If not, 
suspect a bad buffer or faulty STB (strobe) or OE* 
(output-enable) connections. 

Wiring errors are the most likely culprits in a project 
such as this. TTL circuits are easy to debug. Swapping 
components and looking for resulting symptomatic 
changes is a useful debugging technique. You probably 
have extra TTL circuits available, and the five 8282s can 
be swapped. As a last resort, the MOS chips can be 
swapped. Try to borrow an 8088 and an 8284 to swap; 
the 8755A-2 and 8185-2 are not necessary for initial 
debugging. The risk is that a wiring error can damage 

PRINTERS & CRT'S 


IMPACT PRINTER 

s549_00 

(LIST $699.00) 

"The BASE 2 outperform~ every printer in 
its price range. Do a comparison and see for 
yourself .. . " 

*GRAPHICS *TRACTORS/ FRICTION FEED 

• 2K Input Buffer• RS-232 Serial , Centronics® Paralle l, 
IEEE-488, 20 ma• TRS-80 Cable option • 60 LPM - 100 
CPS • Fast form feed • User programmable character 
set• 64, 72, 80, 96, 120, 132 Columns/ line• Expanded 
characters • 9.5" wide paper • Automatic skip-over
perforation • Horizontal & Vertical tabs• Programmable 
vertical line spacing• Intel 8085 Microprocessor -over 
40 software commands • Self test • 15 Baud rates to 
9600 Baud • Optional foreign character sets 
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INTERFACE EQUIPMENT 
APPLE II - BASE 2 parallel graphics Interface board •. . . ... • .. .. . . . ..... 160 

SSM AIO BOARD Serial/Parallel lnlerface board . . . . . ..... . ..... (Lisi $225) 199 

TRS·BO CABLES expansion Interlace or direct .. .. . .. .•. . . . .. . ... . .. . . $Call 
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Vid oprint 3000 is the con
venient econ mical m ans of 
obtaining di stortion-free 
hardcopy'from your Apple 
computer graphic di play in 
full, brilliant color. The entire 
yst m is self contained in the 

conveni nt d sk-top unit 
shown above . 

Videoprint eliminate uch 
off-th -screen photography 
probl ms as barr l distortion , 
color desaturation· and los of 
color fidelity. Yid oprints also 
minimize the effects of raster 
lines and video noise. 

Videoprint are instantly 
produced with Polaroid® 
SX-70 or Polacolor 4" x 5" 
fi lms, a well as with conven
tional color negative or 35mm 
slide transparency films, 
oft ring you a range of handy 
sizes. The picture are made 
at the push of a button. 

If you've ever want d to 
distribute copi s of computer 
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' 
graphics or file them in your 
permanent records, or send 
them through the mail or 
project them as slides, you 
need Videoprint. 

Hook up to one single 
cable and you're ready to 
capture any image on th 
Apple monitor creen. Other 
per onal computers with color 
graphics capability work with 
the Vid oprint 3000, too. 

In fact , if you use computer 
graphics in any form , you 
r ally need V ideoprint 3000. 
Find out all about this exciting 
new tool. Write or call us today 
for your local dealer ' location . 

•Dt!ll
The Videoprinr People. 

lrna~c Rt.'St•ur..:c Curporac1o n 

2260 Ttnvnsga tc Road . Westla ke Vdb~c . CA 9 1J6! 

(805 ) 496-3 317 

Videoprints shown were 
produced by an Apple II with 
graphics tablet, or by live 
• 3/. II 'dimages on 74 vi eotape. 

"Pola roid;"·Polacolo(· and · SX-70" are reg1s1ered 
trademarks of the Polaroid Corpora tion . 



these circuits. 
Once the processor and front-panel boards are 

operating, you can begin integrating and testing other 
boards. Insert one board at a time and try to verify its 
operation before continuing. 

Hints 
Watch out for l / O boards that use the upper eight 

address lines to enable the board; my SSM parallel 1/0 
board does this. The problem can be corrected by soft
ware, as an example will show: 

The 8088 has two forms of input instructions. One is 
much like the 8080A IN instruction (the same holds for 
output). Its form is 

IN Accumulator, 8-bit port address 

The second form is an indirect input instruction that 
allows access to the extended I/O addressing of the 
8088 (ie: 64 K port addresses). 

MOV DX register pair, 16-bit port address 
IN Accumulator , DX (port address is in DX 

register pair) 

The first form of input instruction zeroes out the 
upper eight address bits. For example: 

IN A, 60H 

will place hexadecimal 0060 on the sixteen address 
lines. 

DISK DRIVE WOES? PRINTER INTERACTION? 

MEMORY LOSS? ERRATIC OPERATION? 


DON'T BLAME THE SOFTWARE! 


Power Line Spikes, Sur ges & Ha sh c ould be the culp ri t ! 
Floppies. printe rs, memory & processor often interact ! 
Our un ique !SOLA TORS el imi nate equ ipment inte rac tion 
AND curb damaging Powe r Li ne Sp ikes, Su rges and Hash . 
*ISOLATOR ( IS0-1 A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression ; 1875 W Maximum load, 

1 KW load any socket . . . . . . . . . . . . . . . $56.95 
•1SOLA TOR ( IS0 -2) 2 filter isolated 3-prong socket banks ; 

(6 sockets total) ; integral Spike/Surge Suppression ; 
1875 W Max load, 1 KW either bank . . . . . . . $56.95 

•SUPER ISOLATOR (IS0-3) , similar to IS0-1A 
except double filtering & Suppression . . . . $85.95 

•ISOLATOR 	(IS0-4), similar to IS0-1 A except 
unit has 6 individually filtered sockets . . . . $96.95 

•1sOLATOR (IS0-5). similar to IS0-2 except 
unit has 3 socket banks, 9 sockets total . . . $79.95 

*CIRCUIT BREAKER, any model (add-CB) Add$ 7 .00 
*CKT BAKR/SWITCH/PILOT any model 

(-CBS) . . . . . . . . . . . . . . . . . . Add $14.00 

- PHONE ORDERS 1-617-655-1532 -=
,(£7Electronic Specialists, Inc. 

17t Soulh Main Street . Natick . Mass. 01760 
Dept.BI 
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Now assume there are two I/O boards in the 
system. One decodes the lower eight address lines and 
is addressed at hexadecimal 60. The other (like the 
SSM parallel I/O board) decodes the upper eight 
address lines and is addressed at 0. 

The problem occurs if we try to use the short form 
of the input instruction to read from the I/O board 
addressed at hexadecimal 60 with the instruction: 

IN A, 60H 

The address bus will contain hexadecimal 0060 (ie: 
binary 0000 0000 0110 0000). Now the board at hexa
decimal address 60 will correctly decode the lower 
eight address lines and select itself. Unfortunately, the 
other board (addressed at 0) will see the high-order 
part of the address and select itself . The result is that 
both boards will try to drive the data bus at the same 
time ... bus contention being the result. 

The solution is to use the indirect fonn of I /O. To 
read from port hexadecimal 60, use: 

MOV DX, 6060H 

IN AL, DX 


If you are sure you will never want to use an l/O board 
that decodes the upper eight address lines, the short form 
IIO instructions are valid; otherwise, use the indirect 
form of 1/0. 

Once the 8088 processor board is solidly up and talking 
with all the other boards via the S-100 bus, there are still 
a few problems to be considered. All that hardware is 
nothing more than a "wall socket tester" without the soft
ware to make it do something. As in the case of large 
mainframes, the hardware advances are progressing far 
more rapidly than our ability to generate useful software. 

Next month, in the third and final part of this article, 
we will look at MON88, a machine-language monitor for 
the 8088-based processor board described here .• 

Editor's Note: The author is planning to make printed circuit boeirds 
available through Microfuture, POB 5951 , San Jose CA 95150. The 
boards will use more common 2708 reeid-only memory circuits in 
place of the 8755, and 2114 programmable memory instead of the 
8185. Twenty address lines are implemented per the IEEE standard. 
Price is expected to be $59. 95; Microfuture cein be conteicted at (408) 
249-0560. 

THANKS FOR HELPING 

TO KEEP UNITED WAY 


IN BUSINESS. 

Every year. Uni ted Way successfu ll y continues to 
support local human serv ice agencies in communities all 
across the United States. 

And hy operating like any other modern. 1 e\\-run 
busi ness enterprise. l lnited W<iy succeed. in e
cl eliv1·ring the maximum in human services . 
for th ' dollar:; lh<i l ;ire collected. :r~ 

Thanb again for your help. ~ 
Tnanks to you. It works. ror all orus. United Way 
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Economy Sized Computers"·· 
don't stunt your groWth. 

A lot of small business computers are like our 
ads - they sta rt out small and stay that way. 

But Vector's Economy Sized Computers grow 
as you grow. Whenever you need to, you ca n have up 
to 4 more termina ls, more power, more memory. 

With EconomySized Computers, you get data 
and word processing capa biliti es you only 
expect from much larger computers. All for 

the price of a new copying machine
just $10,463 suggested retail price. 

See the Vector Economy Sized 
Computers at you r nearest computer dealer. 

Because no matter how sma ll they 
may look. their performance grows on you. 

V-cero=I 
VECTOR GRAPHIC INC 

Economy Sized Computers 

31364 Via Colinas.Westlake Village. CA 91361,213/991-2302 
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A Multiple-Machine Loader 

for Classroom Computers 


Richard C Hallgren, Assistant Professor, Michigan State 
University, Department of Biomechanics, East Lansing Ml 
48824 

Many educators are becoming aware of the impact that 
personal computers can have by providing a learning ex
perience, and the combined factors of decreasing cost and 
increasing capability are prompting many school systems 
to include the personal computer in their curriculum. 
Ideally, each instructional system should have its own 
floppy-disk drive, but the present cost of drives can in
flate the cost of an individual system by 50%. The alter
native is to supply every system with a low-cost cassette 
recorder. Unfortunately, the most frustrating phase of 
computer operation can be associated with reading a tape 
into a computer from a cassette recorder. The problem is 
greatly magnified when the cassette recorder being used 

Acknowledgment 
This project was supported by Independent School District 1196 in 

Rosemount , Minnesota . 

to load the program tape is not the recorder that was used 
to create the program tape. The problem becomes un
manageable when twenty students are attempting to load 
twenty tapes from twenty cassette recorders. 

A simple solution is to build an interface which will 
load a program into a number of peripheral computers 
from a single source . Figure 1 shows the basic approach . 
The instructor has a system with a floppy disk containing 
all the instructional programs to be used; all the students' 
computers are connected in parallel to a two-con
ductor shielded cable coming from the interface. The in
structor first loads the desired program into his computer 
from the disk, and then the program is transferred over 
the cable to the students' computers . Three specific ex
amples of the-interface will be described, but the concept 
can be extended to almost any personal computer system. 

Multiple-machine loading transfers the program data 
by connecting the cassette-output port on the instructor's 
computer to the cassette-input port on the students' com
puters, through the interface circuitry. The interface 
matches the respective impedances and provides the 
necessary signal conditioning. 

Photo 1: The multiple-machine loader in use at a school administrators' workshop, where computer-aided instruction programs were 
being evaluated. T/1is network-like system can involve up to twenty-four TRS-BOs , Apple l/s , or Commodore PETs. 
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Selecting software for your 
Ohio Scientific computer is a 
chancy task at best. There are 
few trustworthy oendors with a 
national reputation. There are no 
consistent quality standards 
and the docwnenlalion is often 
cryptic and inaccurate. Ifyou 
are lucky enough Lo fmd a good 
package, there's no guarantee of 
ongoing support. A wrong 
choice results in months of 
wasted Lime, effort, and money. 

With the Software Federa
tion, you no longer take that risk. 
The Software Federation was 
formed by three of lhe largest 
Ohio Scientific hardware dis-

Software Packages 
BUS-I Orig inal ol popular series. sold "as is" S99 

BUS- II Unlicensed version of BUS-I S150 

BUS/OMS Mosl currenl version of BUS series. 


complelely reworked. OMS compallble 5850 

I lg-FORTH A complele For th lnleresl Group version for 


OSI. Not a kludge S175 

MEMTEST/2 New edilion of populor memory lesl S50 

WP-INT lnle rtace belween WP-2 and OSI-OMS for 


form 1e11ers SBO 

Amway Dlstnbutars Package 5995 

DATA DIRECTOR Complete rewrile ol OSI-OMS Nucleus 


by BBS. command orienled, very lnlerocllve $995 
System Exerciser Sell-prompting lesl routines for end 

user lrou bleshootirig $60 
Med-Biii/Faragher Single doclor clienl billing $995 
Manulacturtng Control System Hard disk based 

Slondalane inventory wllh job cosling and 
blll-ol-materials $3500 

Fast Floppy Dumper f loppy disk backup lor hard disk 
syslems S 125 


WP6502 65U word processor lrom DOFLS S125 

USUS Software Exchange Library 6 disk sel of UCSD 


PoscoI programs. includes USUS membership $80 

tributors to select and market 
quality software through reput
able dealers nationwide. 

D ALER 
The Software Federation 

soloes the dealer's problems by 
proolding low cost access Lo high 
quality software with the sort 
ofdemonstration packages, 
docwnentation, and support 
that the dealer needs Lo success
fully sell machines. 

UTHO 
The Software Federation 

soloeslheindependenloendor's 
problems by proolding a proprie-

Affiliated Dealers 
TriCamp Inc. Denver, CO 80221 

Total Doto Systems Fl Collins. CO 80525 

Dalo Services Computer Carp. Denver. CO 80239 

Tro-Sto Computer Shoppe Pueblo, CO 81005 

Business Doto Systems. Inc. Boulder, CO 8030 I 

Tek-Alds Industries Inc. Arlinglon His.. IL 60004 

KMH Galesburg, IL 6140 I 

Proctlcol Camputer Springlield, IL 62703 

Doto bus Grayslake. IL 60038 

MAP Systems Peoria His .• IL 61614 

Business Computer ot Joliet Creslhlll, IL 601135 

Cybertranlcs Houston. TX 77084 

CSB Hausron. TX 77057 

Computer Management Systems Mitchell. SD 5730 I 

Frisch Computer SI. Poul. MN 55113 

Forrogher & Assoc. Milwaukee. WI 532 13 

Specialized Computer Systems Jackson. Ml 49204 


tary method ofsoftware protec
tion, aggressioe enforcement of 
software Licenses, a strong 
dealer base, primary support, 
and national advertising. 

END USE S 
The Software Federation 

soloes the user's problems by 
providing quality software, 
exceptional documenlalion, 
after-the-sale suppor t, and 
optional software maintenance 
seroices. 

Why risk making the wrong 
choice? With the Software Fed
eration, eoeryone wins! 

See the dealer in your 
area for a complete turnkey 
demonstration. 

Software Federation 
44 University Drive 

Arlington Hts .. IL 60004 

Phone: 312/259-1355 
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Figure 1: Block diagram of a multiple-machine loader system. The network is composed of an instructor's computer, a cable-driver 
interface, and up to twenty-four student computers. 

Figure 2a shows the waveform from the cassette-output 
port of a Radio Shack TRS-80 after the user types CSA VE 
and Enter, and figure 2d shows the waveform that the 
TRS-80 expects to see at the cassette input port after the 
user types CLOAD and Enter. 

Figure 3a is a diagram of the interface circuitry. The 
cassette-output signal from connector J3-5 on the instruc
tor's computer is buffered and amplified by the RCA 
CA3140T operational amplifier to drive the power tran
sistor. The signal from the MJE 3055 transistor is con
nected to ]3-4 on the students' computers and provides 
drive capability for twenty-four units. Power for the in
terface is obtained from the +19.8 V output of a TRS-80 
AC adapter. The LM340 regulator is set via the 
1.2 k-ohrn and 560-ohrn resistors to supply approximate
ly 9.5 V. 

Figure 2b shows the waveform corning from the cas
sette-output port of an Apple II after the user types SAVE 
and Return, and figure 2e shows the waveform that the 
Apple II would like to see at the cassette-input port after 
typing LOAD and Return. Figure 3b shows a diagram of 

STUDENT STUDENT STUDENT 
COMPU T ER COMPU TER COMPUTER 

IN TERFACE 

the interface circuitry. There are two factors which make 
the interface design easier for the Apple II than for the 
TRS-80: 

• 	 The Apple II has eight peripheral connectors on the 
computer's motherboard, thus allowing the interface 
to reside inside the computer and use the computer's 
S V power supply. 

• 	 The input impedance of the Apple II cassette circuitry 
is high (12 k-ohrn) . Even a number of computers in 
parallel presents only a small load; thus the need for 
the driver transistor is eliminated. 

The cassette-output signal from the instructor's Apple II 
is amplified by a factor of one hundred by the CA3140T 
operational amplifier, and is connected to the cassette 
input jacks on a maximum of twenty-four student 
computers. 

Figure 2c shows the waveform from cassette-output 
port number 2 of a Commodore PET computer after the 
user types SA VE "NAME", 2 and Return . Figure 2f shows 

STUDENT STUDE1'T STUDENT 

COMPUTER COMPUTER COMPUTER 


INSTRUCTOR 
COM PUTER WITH 
FLOPPY DISK 

J 
. . ./·! 

PRICE: $139.00 
We also carry the SYM·1 

VAK·1 MOTHERBOARD 
• Designed speci fically for use with the AIM·65, SYM-1 , and KIM ·1 microcomput ers 
• Standard KIM·4 • Bu s 
• Fully buffered Ad dress and Data Bus 
• Prov ides 8 expansion board slots 
• Complete with rigid ca rd -cage 
• All IC 's are socketed 
• Provides separate jacks for one audio-cassette, TTY, and Power 
• Comple te ly assembled (except for card-cage) 

We manufacture a comp lete line of high quality expansion boards. Use reader service 
card to be added to our mail ing list , or U.S. residents send $1 .00 (lnternationa I send $3.00 
U.S.) for airma il delivery of our complete cata log . 

'Product of MOS Technology 

jI§>- E N ~ ~0 ~, ~, ~' I, ~ E S 

Microcomputer with manuals $229.00 2951 W. Fairmount Avenue • Phoenix, AZ 85017 • (602) 265-7564 

Please note new address 
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INT(X"N+X*SIN(X"2),X) 


Su!J)rised? Yeu sheuld 
be. Because until now, Ae 
software col!lld solve any
thing but the most basic 
arithmetic problems wlthm.1t 
aseries of complicated 
steps. 

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

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

muMath lets you effi
ciently and aecurately per
form the most complex 
mathematical 0peratiol"1s: 
Exact, infililite precision ra
tional arithmetic. Unbeund 
variables. Complex expres
sions (even equations may 
be included). Exact solution 
ef algebraic equations. Plus 
logarithmic, exponential and 
trigonometric simplifications 
and transformations. 

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

to learn at school. Rational ?SIN (2*Y) * ( 4 *COS(X)" 3 
arithmetic. Algebra.Trigo - COS(3*X) -l' SIN(Y)'*COS 
nometry.Transcendental (X+Y+# P1) - COS(X- Y) ); 


functions. Symbolic differen Then instantly muMath 

tiation (including ordinary returns: 

and partial derivatives.) @4*SIN(Y)*COS(X)*COS.(Y). 


Symbolic integration of In Adding ftactions? Need 

definite an€! definite integrals. you ask? 

Matrix arittimetic and ?1 /3 +5/ 6+'2/5+ 3/7; 

algebra. @419/210. 

Trigonometric simplifica muMath is Wfitten in 
tion? But of course. Just type: m1:JSIMP,which is included in 

the muMath package. 

MllllCROIOFf 

10800'NE Eighth 


Sulte819 

Bellevue, WA 98004 


206-455-8080 

Telex 328945 


We set the standard. 

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

Because of its highly 
interactive nature and hier
arc:::hical structure, muMATH 
ls an excellent r:nath teaebing 
deviee, from simple arith
metic ta calculus. 

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

The complete system, 
insluding muMATH ai:id 
muSIMP on disk af!d d0<::u· 
mentation is $250. Runs 
uncde.r CP/M. 

Just what you neea? We 
thought so. Shoot some 
questions at us about 
muMATH. Wehaveallthe 
answers. 

Also new from Micro
soft: the muLISP interpreter 
forCP/M. An efficient and 
reliable LISP system ftJlly 
Ga1:1able .et supporting ser
ious artificial intelligence 
efforts. $200. 

CP/ M Is a reglsteredtrademarkef 
Digital Research. 

http:wlthm.1t


the waveform form that the PET would like to see at 
cassette-input port number 2 after typing a LOAD 
"NAME",2 and Return. Figure 3c shows the diagram of 
the interface circuitry. Cassette-interface connector 
number 2 on the back of the PET is used to gain access to 
input and output lines . The single integrated circuit is 
mounted in the connector hood at the instructor's 
machine so as to make the installation as simple as is 
possible. 

Operation of each system is quite simple: 

1. The instructor loads the desired program from disk in
to his computer. 

2. All students that are to use this particular program are 
instructed to type CLOAD and Enter (LOAD and 
Return for the Apple II; LOAD "NAME",2 and Return 
for the PET) as if they were loading a program from 
cassette tape . Their computers will now wait for a pro
gram to be loaded. 

3. The instructor types CSA VE and Enter (SAVE and 

(a) 
"l" IF PULSE "O" IF PU L SE 

PRESENT AB SEN T 


- .85V 

- .4 6 V 

- ov 
SY NC PU L SE 

(b) 
- .03V 

- av 

(c) 
- 5.aV 

-ov 

(d) 
-4.0V 

-2.ov 

-ov 

(e) 
- 3 .0V 

-ov 

- -3 .0V 

(f) 
-5.0V 

- av 

Figure 2: Cassette-interface output of the Radio Shack TRS-80 
Model I (a). A pple II (b), and Commodore PET (c) . The respec
tive cassette-interface inputs expect to receive the waveforms of 
d, e, and f. Different specimens of these computers may produce 
slightly differe nt waveforms from those shown here. 

94 Oc1ob<r 1980 © BYTE Publ;cations Inc 

Return for the Apple II; SA VE ''NAME",2 and Return 
for the PET) as if a program were being saved on 
cassette tape. 

4. The program is automaticaJly transferred from the in
structor's computer to the students' computers. 

5. After the program is transferred, control of the com
puter is returned to the students. 

Results from using the interfaces described have been 
quite encouraging. Not only have the problems of 
loading programs from twenty different cassette 
recorders been eliminated, but the process of generating 
twenty program tapes containing material updates has 
also been avoided.• 

(a) 12.0. 
2W + 9. 5V 

l 
+J 9 .8V 

I 

3.3K 12 K 

FROM CASSETTE
OU TPUT ( J3- 5 ) 

LM340KC 

220 p. F 
5av 

6 

560.n 

100.n 

9.5 .n 
2 W 

1.2 K 

12 .n 
2 W 

TO CASSETTE 
IN PUTS (JJ · 4) 

(b) JOOK 

+s 
J K 

6 

TO CASSE TTE·I K 
INPUTS FROM CASSETTE 

OU TP UT 

(c) 

FROM CASSETTE TO CA SSETTE 
POR T # 2 PORT # 2 

Figure 3: The various interfacing circuits necessary are shown at 
a, b, and c. The low input impedance of the TRS-80 (a) presents 
the greatest load, and so requires a power transistor to achieve 
the proper drive . The interface circuit for the Apple 11 (b) re
quires much less pow er, and so it can use the power supply in 
the instructor's computer, as can the PET interface (c). 
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The MODEL 800 MST is certainly pleasing to look at , but its true beauty lies beneath the surface . A glimpse at its 
featu res reveals why it is rapidly becoming the most sought after printer in the world ... 

• 	 Four standard interfaces: 

RS-232 ( l 5 baud rates) 

Centronics compatible parallel 

IEEE-488 

20ma current loop 


• 	 Six line densities : 64 , 72 , 80, 96, 120, 132 
\"Ill e 100 CPS at all six densities 

1 " Unidi rectional or bidirectional printing• 

.. • 	 Sixteen horizontal and ten vert ical tabs 
• Elongated characters in all six densities 


~ • 1920 character buffer 

• 	 Uses either perforated or roll paper 
• 	 Fully adjustable tractors to 9'12" 


Auto self-test 


• 	 Up to 10 character fonts 
Standard 96 character ASCII 
User defined character font 
Provision for up to eight additional fonts 

• 	 Dot resolution graphics in six densit ies · 
• 	 Variable line spacing control from 0 to 64 dots in 

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

spacing 
• 	 Heavy-duty all aluminum chassis 
• 	 11 Ovac or 220vac , 50/60Hz . 
• 	 100 million character pririthead 
• 	 Measures only l S" wide, 3" h igh, and 11 " deep 
• 	 Weighs only l 5 lbs . 

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

92834 / C714J 992-4344 



Sorting with Binary Trees 


Of the numerous sorting tech
niques know to the average computer 
user, one that is seldom talked about 
is the binary sort . This is probably 
because, at first glance, it seems un 
necessarily complicated when com
pared to , say, the common bubble 
sort. (The bubble sort is so-called 
because a new element reaching its 
proper position in a sorted list does so 
by being compared successively with 
each element already in the list, rising 
like a bubble from the bottom of the 
list.) Nonetheless, I was curious 
enough about the binary sort to com
pare it to the more common bubble 
sort in a practical demonstration. The 
results were interesting enough to 
warrant further study. First, let me 
describe the experiment. 

The program of listing 1 (with line 
5 deleted) was used to implement a 
binary sort on an 8 K Commodore 
PET. Timing comparisons were 
made, using the PETs internal real
time clock, for both this program and 
a bubble-sort program (not listed in 
this article), both of which were 
instructed to sort a random list of 100 
integers. The binary sort took 
approximately half as long as the 
bubble sort to order the random list 
of numbers . However, the real payoff 
came when the computer was told to 
either add to or delete from the list, 
and then print the new sorted list . 
The bubble sort took the same 
amount of time it took to do its first 
sort, but the binary sort was finished 
before the display had time to record 
the fact . 

It is on this seemingly amazing note 
that we begin a discussion of binary 
sorts . 

Figures 1 and 2 are examples of 
what are called trees. They are ex
tremely useful in several branches of 
mathematics and figure largely in the 
construction of a binary search. Trees 
are made of nodes (the circles in 

Bill Walker 

University of Oklahoma 


School of Electrical Engineering 

and Computer Science 


202 W Boyd 

Norman OK 73019 


figures 1 and 2), each of which usual  called the parent node (or parent), 
ly contains information . The single and the lower nodes directly con
node in the top row is called the root. nected to it are called its children . 
A given node can be connected to one For years, mathematicians have 
or more nodes on ~he next level below known many properties of tree 
it; if this is the case, the higher node is diagrams. Most of these properties 

Figure 1: A generalized tree. A tree is characterized by having only one root node (the 
one at the top) and by each node (represented here as a circle) hav ing zero or more 
nodes connected to it by a straight line. The nodes below the given node connected 
directly by one line segment are ca lled child nodes; the node itself is called the paren t 
node. 

Figure 2: A binary tree . This tree is characterized by the properties that a given parent 
node can have, at most, two child nodes, and that each non-root node has exactly one 
parent. Tl1 e child nodes are called the left child node and tlie right child node. 

96 October 1980 © BYTE Publ ications Inc 



Introducing

quality print at matrix speed.


for only $1295: 


Until now, word processing output 
was a slow, expensive proposition. You 
could pay thousands for a slow, letter
quahty character printer. Or give up 
print quality for matrix speed and price. 

But that was before Paper Tiger'" 460 
offered you a better choice. 

The new Paper Tiger 460 is the first 
matrix printer with high-density dot 
matrix characters plus high speed. At a 
low price. 

The secret? A unique nine-wire, stag· 
gered matrix head provides overlap· 
ping dots 1n both horizontal and 
vertical planes. The result 1s 
dense, high-quality characters 
you'll be proud to show off. 

What's more, Paper Tiger 460 
gives you a combination of fea
tures simply not available on any 
other printer, at any price. Like 
b1·dlrect1onal, log1c-seek1ng print
ing at speeds 1n excess of 1 50 
characters per second. Micro· 
processor electronics, with built-in diag
nostics and self-test. Proportional spacing. 
Automatic text justification. DotPlot'" high 

Integral Data Systems stands re 
performance printers ideally s 
printer, the IDS 460, offers feat 

Automatic proportional spac i ng 
processing systems, plus the ca 
r•solution of 84 by 84 dots per 

Paper Tiger 460 Print Sample 

resolution graphics option. RS232 and paral
lel interfaces. And more. 

But its most important feature 1s high relia
bility. Paper Tiger 460 is designed to be 
tough and dependable. It has rugged, 
stepper-motor head and paper drives. 
A new rugged ballistic-type print head. 

And its simple, chassis-mounted 
cartridge ribbon lasts up to four times 
longer than cassette or spool ribbons. 

Paper Tiger 460 is the one printer 
that gives your Apple,1 TRS-80, tor 

other small business computer both 
data processing and word process

ing output. At a price you can afford. 
Get your paws on Paper 

Tiger 460, and JOln the tens of 
thousands of satisfied Integral 

Data Systems users. For the 
name of the Paper Tiger dealer 

nearest you, call us toll-free: 
800-343-6412 (in Massachu

setts, Alaska, and Hawaii: (617) 
237-7610). Or, write for com

plete speoficat1ons. Integral 
Data Systems, 14 Tech Circle, 
Natick, Massachusetts 01760. 

· Suggested single-unit US retdil price 
t Apple 1sa trademark ol Apple Computer toe 
t TRS-80 is a trademark of Radio Shack, a d1v1s1on ol Tandy Corp 
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12 

12 

15 

25 

Figure 3: A simple binary tree. Data is ar
ranged within a binary tree so that the se
quence right child , parent, left child gives 
the contents of the tree in sorted order. 
Here , the sorted order is 12, 15, 25. 

Figure 4: Adding to a binary tree . Th e 
colored arrow shows the direction of 
search when placing a new node in a 
binary tree. Here, 14 is greater than 12, so 
it is placed as a right child of 12. Here , the 
sorted order is 12, 14, 15, 25. 

are complex or so general as to be of 
little practical use. But if we restrict 
ourselves to a specific subset of trees 
with a given structure, these prop
erties become readily understandable 
and usable. Figure 1 shows a general 
tree ; figure 2 is an example of the type 
of tree that we will be studying, a 
binary tree. 

A binary tree is characterized by 
the restriction that each parent node 
can have, at most, two children, and 
that any node (except for the root 
node) must have exactly one parent 
node . Later we will see that this kind 
of tree is well suited to representation 
in a digital computer, where the 
binary nature of decisions (answered 
with yes or no) goes hand in hand 
with the maximum of two child nodes 
allowed each parent node . 

How does this structure enable us 
to perform searches and sorts? If we 
define less than as meaning to the left 
and down and greater than as mean
ing to the right and down , this gives 
us an ordering that can be used to 
store members of a sorted list as 
nodes of a binary tree. 

Suppose we start with three 
numbers: 15, 12, and 25. Since 15 is 
the first number encountered, we will 
designate it as the root of our tree. 
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2610 14 

Figure 5: Example of a binary tree. Here, more nodes have been added, giving the 
sequence 10, 12, 14, 15, 20, 25, 26. 

6a 

25 

4 6 

10 14 20 26 

NODE KEY LEFT POINTER RIGHT POINTER 

6b 
I (ROOT l 15 NODE 2 (121 NODE 3 (251 

2 

3 

4 

6 

12 NODE 7 (IQ l NODE 4 1141 

25 NODE 6 (20) NOOE 5 126 l 

14 NIL NIL 

26 NIL NIL 

20 NIL NIL 

10 NIL NIL 

Figure 6: Example of a binary tree. Here (6a), the binary tree of figure 5 is reproduced 
with numbers above each node that give the order in which the nodes were added to the 
tree. The table below (6b) gives the node number, key, left pointer, and right pointer of 
each node; both pointers refer to the node number of a node, not its key value. Th e 
word NIL indicates there is no node in the direction given by the pointer. 

Since 12 is the next number in the list, 
we attach it below and to the left of 
the root node (12 is less than 15). 
Since the next number, 25, is greater 
than the root, 15, we attach it below 
and to the right of the root. This gives 
us the binary tree in figure 3. 

Now let us add a new number to 
the list : 14. We can add this to the ex
isting binary tree as follows: start at 
the root node, 15, and move to the 
left because the node we want to 
insert, 14, is less than 15. At the node 
numbered 12, we compare 12 to 14 
and conclude that we should go to the 
right. Since no node exists to the right 
of 12, we can place a new node there 
with the value of the number to be 

added, giving us the binary graph in 
figure 4. Similarly, we can add the 
numbers 26, 20, and 10 to our tree, 
giving us the tree in figure 5 . 

Given the tree in figure 5 as a 
"sorted" tree, this implies that there is 
some procedure that allows us to 
extract the sorted list of numbers 
from the "sorted" binary tree. 

If we were presented with the 
diagram of figure 3 and asked to read 
it in proper order, we would do so by 
first reading the leftmost node, then 
the parent, then the rightmost node . 
We note that the far more com
plicated trees of figure 4 and figure 5 
can be read in a similar fashion by 

Text continued on page 102 



Ge\ \he most out of your micro-computer. Use our 
advanced and progressive data management system. 

HOBS is an extended hierarchal data base system 
offering 
• fixed length records 
• file-level read/write protection 
• one-to-many set relationships 

MOBS is a full network data base system offered 
as an upgrade from HOBS ...or it may be ideal as 
your initial system. Unique and versatile, it adds 
these featu res: 
• ful l network CODASYL-oriented data structures 
• variable length records 
• multiple levels of read/ write protection 
• one-to-one, many-to-one, and many: to-many sets 
• non-redundancy of data, easy updating 
• occurrences of a record type may own other 

occurrences of the same type 
• a single set may have multiple owner and member 

record types 

MOBS-DRS. As an add-on to MOBS, the DRS 
system offers extraordinary flexibil ity in data base 
res tructuring to meet new needs. 
• Item. record. and set types can be added, deleted , 

or renamed In an exist ing data base as well as 
other data base characteristics. You can redesign 
the data base after it is already on-line! 

MOBS-RTL. As an add-on to MOBS, the RTL 
(Recovery Transaction Logging) logs all data base 
transactions, so that in the event of a system 
failure . the data base can be recovered with 
minimal loss of information. 
• The recovery processor permits selective 

reloading of the data base from the transaction 
file . Users can log messages, ind icate C<?mplex 
transaction sequences, and effect selective 
contro l over the recovery process. 

MOBS-ORS. An interactive Report
Writer/Query-System tor HO BS/MOBS data bases. 
Features ... 
• may be customized for non-technical users 
• complex retrieval condit ions may be specified 
• deta iled reports can be quickly generated 
• wildcard and "match-one" string specif ications 

included 

HOBS and MOBS Packages Include: 
• DDL data defin ition language analyzer/editor 
• 260-page users manual 
• OMS data management routines callable from 

host language 
• Sample application program and DDL files 
• Relocator to re-org all routines 
• System spec ific manual for bringing up our 

software 

Coming soon: Multi-User Versions 
of MOBS , and a ZBOOO Version. 

54-page "primer'' on data base 
systems for micro-computers 
only $10.00 per copy. 

Both HOBS and MOBS Systems . .. 
•Run under .. . 

CP/ M with CBASIC; Microsoft BASICs, 
FORTRAN or COBOL; l nterSystem 
PASCAL/Z; Sorcim PASCAL/M; M icro 
Focus CIS COBOL; D igital Research PL/I 

MVT/FAMOS with BASIC 
OASIS with BASIC 
TRSDOS and NEWDOS (Models I and 11) with 

Disk BASIC 
North Star DOS with North Star BASIC 

"'"llllltA.,.. 
DATA BAliC 

lll'IAN...c&'.MC.HT 
6'1'1!JTUlS 

App le DOS and Applesoft BASIC 

Machine Language interface available on all 


above systems. 

• Up to 254 record-types definable In the data base; 

each record-type may conta in up to 255 item- types; 
each item-type may be up to 9,999 bytes in length. 

•Names of data items, records, sets, and files are 

wholly user definable. 


• Commands to add, delete, update. search. and 

traverse the data base. 


• Straightforward use of ISAM-like structures. 
• Records can be maintained in several sorted 

orders. 
•Written in machine language for maximum 

execution efficiency and mi nimal memory usage. 
• Independent of types and sizes of disk drives. 

Support data base spread over several disk drives 
(max.a) : disks may be mini- or full-sized floppies 
or hard disks. 

•Available vers ions: Z80 (requires approx. 18K) , 
6502 (approx.26K ), 8080 (approx. 22K ) 
Total memory requirement must a/low for buffer 
areas. 

• 8086 version available. (Ca ll or wri te for detai ls 
and prices.) 

Ordering Information (applicable to ZBO. 8080 
and 6502 vers ions) : 
HOBS s 300.00 

MOBS 900.00 

ORS 300.00 

RTL 300.00 

ORS 300.00 

HOBS upgrade lo MOBS 650.00 

MOBS with DRS. 


RTL. and ORS t500.00 

HOBS/MOBS Manual 35.00 

ORS Manual 5.00 

RTL Manual 5.00 

ORS Manual 5.00 

System Specil ic 


Manuals (each) s.oo 


With in a given operating system. 
add $ 125.00 lor each add1tionol 
language selected. 

For prices outside the U.S. and 
Canada, ploasa ask for price lists. 

Add 52.50 handl ing lee for non-cash 

order ($5.00 outside U.S.). 


Setting standards of excellence for data base 

software . .. worldwide. 


Micre 
011111 H115e 
5u5tem5. inc. 
Box 248, Lafayette, Indiana 47902 
317-742-7388 or 317-448-1616 

When ordering, specify Intended 
use with . . . 

1. North Star DOS and BASIC 
2 CP/M - CBASIC 
3. CP/M - Mlcrosok BASIC 4.XX 
4. CP/M - Microsoft BASIC 5.XX 
5. CP/M - Mlcrosoll BASIC or 

FORTRAN Compiler 
6. CP/M • Microsoft COBOL-80 
7. CP/M - lnter$yslem PASCAL/Z 
8. CPI M • Sorcim PASCALI M 
9. CP/M • Digital Research PL/I 

10. CP/M - Micro Focus CIS 
COBOL 

11 . TRSDOS/NEWOOS and TAS 
Di s~ BASIC (Models I and 111 

12. Apple DOS and Applesolt BASIC 
13 MVT/FAMOS and BASIC 
14. OASIS end OASIS BASIC 
15. Machine Language Programs 

(Specify operating sysiem.) 

Indiana residents add 4%, 

Wo accept Visa end Master Charge. 
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Listing 1: BASIC program for sorting a 
threaded binary tree . This program allows 
the user to create, add to , delete from, and 
list a bineiry tree . The tree is threaded in 
that it is possible to print the tree sorted in 
ascending key sequence by using the 
pointers associeited with eeich node. This 
version is written in Microsoft BASIC eind 
currently runs on an Apple II. With the 
deletion of line 5, it has also been run on 
the Commodore PET, the Reidio Sheick 
TRS-80, eind a PDP-10. It should also run 
without modification on any other com
puter using Microsoft BASIC. 

5 CR LL -9~€-
.10 D m KE','<12 5 ), RL INK ( 12!:· )' LL rn .,( 


125 ) 

:12 	 F ALS-E=O : TRUE=1 : N=0 : ROOT=·:t . N IL= 

0 
14 	EMPT'T°= FALSE 
16 	PF;INT "THIS PROGRAM GENEF:RTES :1 £1 

0 F:ANDOM NUMBEF5 Ar·m SORTS. THEJ1 
US HIG" 

:18 PRINT "A BINARY SEARCH TREE. I T 
ALSO RLLOl<S DELETIONS FROM, OR 

ADDITIONS. " 

20 PRINT "TO THE TREE. " 

22 REM "'"' GENERA TE DATA •'* 

24 FOF; N=1 TO 100 

26 KEY CN ) = RND ( 100 > 

27 LLJr<f(( N ) = ~UL 


28 RLlNr<C ~D =NJ L 


29 G! =N 

30 GOSUB 5~,~1 


:P NE~<T N 

3 4 PR INT F'R INT "ELEt•IENTS AS". THEY 


l·IERE GENERATED ARE . " : PRHH 

36 	F OR I=1 TO 100 : PRINT KEY < I > 

NEXT 
38 PRHIT 

1 00 PRHlT PRINT "DO '.'OU 'lANT TO : " 

' : 

11.0 PRHlT " 1. ADD A r~ODE" 

120 PR HlT " 2. DELETE A NODE" 

1 30 PRWT " ] . LI ST THE TREE " 

1 32 PRHIT " 4 . END" 
140 INPUT X 
150 IF X•1 THEN 160 
1 51 IF X=2 THEN 200 
152 I F X=l THEN 3 00 
153 IF )(=4 THEN 9999 
154 GOTO 100 
:160 N=IH1 
162 IF EMPTY THEN 164 
:163 GOTO 170 
164 FOR 1• 1 TO N 
165 LLINKC I >= NIL 
166 RLINKC l ) = N IL 
1 67 NEXT I 
168 N•1 
:169 ROO T=:l 

:170 INPUT "G I VE KE',' " , KE',' ( N ) 

175 Q=r; 

186 GOSUB 5,;:0 

190 GOTO :1€ •0 

200 INPUT "tJJ VE KEY TO BE DELETED " 


, p 

205 ALPHA=P 

2 1 0 GOSIJB 1 3 90 

2 1 2 P=SEARCH 

2213 Go::.us 3000 

23121 GOTO 1 00 

J:i30 Pf;: INT : PRINT "TF:EE FOLLO l~S : " 


PF; INT 

? 1 0 GOSUB 9G:0 

? 20 GOTO 100 

580 REM "'* SUBROUTINE E: I L DEF: ** 

5~:2 EMPT'T'=FALSE 
61:t13 IF N= 1 THEN 830 
6 3 1:t F"=ROOT 

641) I NSERT=FALSE 


650 IF KEY CQ)( =KEY CP ) THEN 740 

660 IF RLJNKC P ) ( =NIL THEN 690 

671:t P=RLlNKff" ) 
680 GOTO 81.0 
6~~0 F:LJNK(O. =F:LHJK(P ) 

7•30 RL !Nfe'. ( P ;. = 1~ 


710 L LINK ( Q) =NIL 

720 INSERT=TRUE 

7 :?. Et GOTO 810 

740 I F L LINK <P> <>NIL THEN 800 

:' !"'"'1 L L W K ( F') =Q 

760 LL I NK( Q ) =NIL 

770 RLJNf(( Q) • -P 

7:?.0 UJSEF:T= TF:UE 

79€1 l~OTO S:1 •3 

:0:13(1 P=LLHlK CF") 

G: :t0 I F HISERT= FALSE T HEI·~ 65e• 

8 3 1'.• RETURN 

~:50 REM ** SU8ROUT I NE FI X ** 

:::90 '"':1 

900 I F I<=N THEN 920 

910 GOTO 961'1 

920 L LINK ( l ) = N IL 

9 21 RLINK ( J ) =NI L 

940 !=1+:1 

950 GOTO ~~(HJ 


960 RETURN 

9~:i3 F:EM ** SU8ROUT I t lE LI ST ** 


1000 PF:llff 

1•32 E• IF EMF'T'T'=FALSE THEN 1[136 

1022 PRINT "TREE EMPT'~ " 


1.023 GOTO 1220 

103€ 1 RET=F AL SE 

11<14(1 R=ROO T 

1050 PRINT "ELEMENTS JN OF:DER " 

1071:'.1 IF L LINK <R>=NIL THEN 1115 

1 :100 R=LLlNK<IO 

1110 GOTO 1070 

11:15 B= R 

112 0 IF (( RLJNK CB ><>NIU AND <RET= 


FALSE >> THEN 1:140 
1130 GOTO 1200 
1140 PRINT KEYC B ), 
1:145 P"'B 
1150 1~0SUE: 1240 
:1151 E:=SUC 
:11.60 IF B<>NIL THEN :1:120 
1170 RET= TRUE 
:1180 GOT O :1120 
:1200 IF RET THEN 1220 
:12:16 PRINT KEY CB ) 
:1220 RETURN 
:12413 REM ** SU8ROLIT I NE SUCCESSOR '"* 
1280 Q=RLlNK<F') 
:1290 IF RL HIK< P » NIL THEN 1.320 
1 3 013 Q=- Q 
:13 10 GOTO 1360 
1.320 IF LLINKCQ ) =NIL THEN :1360 
1.3:40 G!=LLlNK <[!) 

1 350 GOTO 1320 
1 360 SUC =1;i 
1370 RETURN 
1390 F:EM ** SU BR OUT I NE SEARCH ** 
1450 P=ROOT 
1460 F1 = FAL SE 
:1470 IF <C P<>tl!L) Arm CF1=FALSE> 

) THEN 1490 
14~a3 GOTO 16013 
149•3 IF RLF" HA=kE~' <P) THEN 1580 
15€•0 1F RLPHA< l(E'•'< F' ) THEN 156>3 
1 5 10 IF RLINK CP )(=NI L THEN 1540 
:15212:• F'=RL I NK ( F' ) 
1530 GIJTIJ 1470 
1540 F'"' ll l L 
155f::1 GOTO :1470 
1560 P=LLI Nf( ( F') 
:1570 GOTO 1470 
15,;:0 F1 = TRUE 
1590 GOTO 1 4 70 
16em ;:,EARCH=F' 
16113 RETURN 
248(1 REM .,., SUBROUT HiE F"AR .._., 
253:J3 F1 =FALSE 
2540 R"'RIJOT 
255 0 IF P<>ROOT THEti 2560 
25::,5 F 1=TRUE : R=NI L 
25€-0 IF <C LLHlK( R) =F' ) OR CRL!W(( 

R) =F' ) OR C F1~TRUE )) THEN 2631) 

Ca l1 lorn1a 1es1den1s add 60,, la• 

We are experiencing telephone difficulties, please keep trying. Listing 1 continued on page 102 
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slaving too long 
over a hot computer? AUTOMATED 

SIMULATIONS 

The Temple of Apshai 
Firs t in the Dunjonquest™ series. 
Undertake heroic acts within a 
labyrinth filled with treasures and 
fantastic monsters who guard these 
treasures and move in real time. The 
Book of Lore (included) fi lls in the 
background and describes the 
appearance of the temp le. Over 200 
rooms and 30 monsters. There are 16 
mil lion kinds of characters! The best 
of the dungeon computer games . 

For TRS80 Cassette: 16K, Level II ; Disk: 
32K, TRSDOS • Apple Cassette: 48K 
Applesoft In cassette or in ROM; Disk: 48K 
Appleso fl in ROM • Pet Cassette : 32K, o ld 
or new ROMs. 

$24.95 cassette • $29.95 disk 

Starfleet Orion 
Fight space batt les in you r living 
room with 12 game scenarios (data 
files) using 2 to 15 spacecraft . In fini
tely expandable, invent more game 
versions of your own. For 2 players. 
Includes Batt le Manual and Ship 
Control Sheets. 

For TRS80 Gasse/le: 16K, Level It; Disk : 32K 
TRSDOS •Apple: Cassette: 16K or 32K, 
Integer BASIC in ROM; Disk: 32K, integer 
BASIC In ROM • Pel Cassette: 8K, old or 
new ROMs. 

$19.95 cassette • $24.95 disk 

The Datestones of Ryn 
Dunjonquest #2. Recover the 
datestones from the rogue Rex the 
Reaver and hi s cutthroa ts-who've 
stolen the sto nes from the ca lendar
before time runs out. 
Competitive scor ing sys tem: How wel l 
can you do compared to other 
players? 

For TASSO Gasse/le: 16K, Level ti; Disk: 
32K, TRSDOS • Apple Cassette: 32K 
App lesof t In ROM or 48K Applesof t on 
casselle; Disk : 48K Applesof t in ROM • Pet 
Cassette: 16K, old or new ROM s. 

$14.95 cassette • $19.95 disk 

Rescue at Rigel 
New! Brings the Dunjonquest series 
to the final fron tier. As Sudden Smith, 
with force shield and power gun. you 
make your way through several leve ls 
and scores of rooms to find and beam 
to safety the prisoners held by the 
evil High Tollah. Quickly, before your 
power pack dies and the Tol lah and 
his minions can get to you ! 
fo r TRS80 Cassel/e: 16K, Level II : Disk: 
32K, TRSDOS • Apple Cassette: 32K 
Applesol t in ROM or 48K Applesofl on 
casse tte; Disk: 48K Applesort in ROM • Pel 
Cassette: 16K, o ld or new ROMs. 

then it's time 
for a fun break! 

Morloc's Tower 

Dun jonquest #3. You 'll fi nd 3 kinds of 

rings , a magic swo rd, 2 amulets , 6 or 

so other treasures, 30 rooms, 18 rea l· 

time command options . .. and a dozen 

types of monsters including the 

he inous Morloc . Easy to learn, a 

challenge to master. Includes game 

program, 1.2 KB data file , 16 page 

manual. 

For TRSBO Cassette: 16K, Level II; Disk: 

32K, TRSDOS • Apple Casserte: 32K 
App lesoft In ROM or 48K Apptesof t on 
cassette; Disk: 48K App lesolt in ROM • Pet 
Cassette: 24K, old or new ROMs. 

$19.95 cassette· $24.95 disk 

TO ORDER: 
Master Charge or Visa card holders: 
charge these to your credit card . Just 
ca ll the appropriate toll free number: 
(800) 824-7888, operator 861 . 

In California: (800) 852·7777, op. 861. 

In Hawaii or Alaska: (800) 824-7919 op. 

861 . 

Or use the handy coupon: ····~ 
Automated Simulations 

Department OM3 
P.O. Box 4247._________________________
$19.95 cassette • $24.95 disk Mountain View, CA 94040 

We believe that computer games 
should be tun, challenging, intellectu
ally stimulating . .. and provide you with 
many alternatives and ways to affect 
the outcome. So our games are more 
complex in planning your playing stra
tegy. But not in the mechanics and 
rules of play. With all these games, you 
take command. You determine the 
course of history. 

Invasion Orion 
Pit your skills against the computer! 
Same game system as " Starf leet 
Orion " but you can play it solo. 3 skill 
levels; the computer plays either side 
and takes ca re of the details. It has 10 
fi ctional scenarios , 30 ship types , and 
3 weapon systems. 
For TRS80 Cassette : 16K, Level II; Disk: 
32K, TRSDOS • Apple Cassette: 32K 
Appl eso ft in ROM; Disk: 48K Applesof l in 
ROM • Pet Casset te: 16K, old or new 
ROMs. 

$19.95 cassette • $24.95 disk 

AUTOMATED SIMULATIONS 
Please send me the fo ll owing games: 

Cass . Disk Game 

Templ e of Apshai 

Starf lee t Orion 

$ 

$ 

Invasion Orlon 

Oatestones of Ryn 

Morloc's Tower 

$ 

$ 

$ 

Rescue at Rigel $ 

$ 1.00 

Sales Tax · $ 

Tola I $::._____ 

My compu ter is _____ ____ _ 

Plus Shipping & Handling 

1-:J I enclose my check in the amount 
ot___________ _ _ _ 

n 	Please charge to my 

I l Visa n Master Charge: 

II______expires ____ _ 

Name _ _ _ ___ 

Address___ _ 

"Ca lifornia residents : add 6 or 6.5% tax 
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Listing 1 continued: 

2580 R=LLINK<R> 
2590 GOTO 2610 
2600 R=RLINK<R) 
2610 IF R=NI L THEN F1=TRUE 
2620 GOTO 2560 
2630 PAR=R 
2640 REM 
2650 RETURN 
3000 REM ** SUBROUTINE DEL *"" 
3010 IF P=ROCIT TH EN GOTO 
3020 REM CASE II 
3030 GDSUB 2480 
3035 L~=PAR 
3040 IF LLINKCQ) =P THEN 

:rn50 REM CASE I I GROUP 
3:060 IF RLINK(P ))NIL THEr·i 

3070 IF LL! NK( P )<>NI L THEN 
3110 

30~:0 REM SUBCAS E 1 
3090 RLINK CQ) =NIL 
310"3 GOTO 9000 
3110 REM SUBCASE l 
3 1 20 RL INKCQ) =LLINKCP ) 
31 30 R= LLINKCP ) 
3140 IF RLINKCR >=-P THEN 
3145 R=RLI NKC R> 
3147 GOTO 3140 
31 50 RLINKCR> =RLINK ( P ) 
3160 GOTO 9000 
3200 I F LLINKCP ><>NIL THEN 

3'240 
3210 REM SUBCASE 2 
3220 RLINK CQ>=RLINK< P > 
3230 GOTO 9000 

Text continued from page 98: 

70•30 

GOTO 6000 

E: 
GOTO 3:200 

GOTO 

3150 

GOTO 

first visiting the leftmost node in each 
branch, then moving to the parent, 
then to the rightmost node, then 
moving to the next group and 
repeating the sequence. 

Unfortunately, such a description, 
while easy for people, is tough for 
computers, because computers lack 
the ability to observe spatial place
ment of nodes. It becomes necessary 
for us to provide the computer with a 
series of pointers that indicate the 
relationships between nodes . Each 
node is provided with two pointers, 
one of which points to the left child of 
the node, while the other points to the 
right child of the node. 

In figure 6, we have listed the nodes 
(in the order encountered) and the left 
and right pointers of each parent 
node. Note the presence of the word 
"NIL" for the four children at the bot
tom of the branches. These represent 
pointers to possible future nodes that 
have not yet been added to the tree. 

To properly pass through the com
puter representation of the tree, we 
have to supply it with the proper in
formation as to the relationship of the 
nodes to each other. This can be done 
economically by assigning four 
numbers to each node, as shown in 
figure 7. The four numbers are the 
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3240 
3250 
3260 
3270 
3275 
3277 
3280 
3320 
3330 
3335 
3337 
3340 
3350 
6000 
6010 

6020 

6030 
6040 
6050 
6060 
6070 
6080 
6090 
6095 
6097 
6100 
61.1.0 
6150 

6160 
6170 
6180 
6190 
6200 
6210 
6220 
6225 
6227 

REM SUBCASE 4 

RLINK(Q ) =RLINK <P > 

R=RLINKCP> 

IF LLINK<R>=NI L THEN 

R= LLINK<R > 

GOTO 3270 

LLINt« R>=LL INKC P ) 

R1=LL!Nt<C P > 

IF RLI NK<R1 ) =-P THEN 

R1=RLINKCR1 > 

GOTO 3330 

RLINKCR1 )=-R 

GOTO 9000 

REM CASE II GROUP A 

IF RL INK <P >>NIL THEN 


IF LLI NK CP ><>NIL THEN 

6060 
REM SUBCASE 1 
LLI NK CQ) =NIL 
GOTO 9000 
REM SUBCASE 3 
LLINK CQ) =LLINK CP > 
R=LLINt(( P ) 
IF RL HlKCR>=-P THEN 
R=RLI NKCR) 
GOTO 61390 
RLINK C R>=-1~ 

GOTO 9000 

3280 

3340 

GOTO 6150 

GOTO 

6 100 

IF LLIN K< P ><>NIL THEN GOTO 
6190 
REM SUBCASE 2 
LLINKCQ) =RLINKCP ) 
GOTO 9000 
REM SUBCRSE 4 
LLINKCQ) =RLINKCP > 
R=RLINK CP > 
IF LLINKCR>=NIL THEN 
R=LLINKC R> 
GOTO 6220 

6 230 

number of the node, the value or key 
of the node, and the left and right 
pointers to the node numbers (not to 
their keys) . 

Some explanation should be given 
of the values that can be assumed by 
the left and right pointers . The left 
pointer always points to either a node 
number (greater than zero) or zero 
(denoting the end of one "branch" of 
the tree in the leftward direction) . 

The right pointer can assume either 
positive or zero values with the same 
meanings as above . In addition, it can 

NODE 

LEFT POINTER 2 15 

KEY 

7 I 
-10 

6230 
6270 
6 280 
6285 
6287 
6290 
6300 
7000 
701.0 
7020 
7030 
7040 
7•350 
7060 
7070 
7080 
7090 
7100 
7 :110 
7:1.20 
7130 
7140 
7150 

LLINKC R>=LLIN KC P > 
R1 =LLINKCP > 
IF RLINK CR:l ) =-P THEN 6290 
R:l=RLfNKCR1. ) 
GOTO 6280 
RLINKCR1 ) =-R 
GOTO 9000 
REM CASE I 
IF RLINKC P ) >NIL THEN 7 1.50 
IF LLINKCP J>NIL THEN 707•3 
REM SUBCRSE A 
EMPTY=TRUE 
N=0 
GOTO 9000 
REM SUBCASE C 
ROOT= LLI NK <P> 
R=LLINKC P ) 
IF RLINKCR >=-P THEN 71.3 0 
R=RLINK CR) 
GOTO 71.0•3 
RLINl<C R>=NIL 
GOTO 9000 
IF LLINKCP ):>N IL THEN 71.90 

7160 REM SIJBCASE B 
71.70 ROOT=RLINKCP ) 

7180 GOTO 9000 

7190 REM SUBCASE D 

7200 ROOT=RLINK<P> 

721.0 R=ROOT 

7220 IF LLINK CR>=NIL THEN ?25'3 

723 0 R=LLINKC R> 

7240 GOTO 7220 

7250 LLINKCR>=LLINKCP > 

7260 R1=LLINK CP ) 

7270 IF RLINK(Ri>=-P THEN 7300 

7280 R1=RLINK ( R1 ) 

7290 GOTO 7270 

730~• RLINK CRD =-R 

9000 RETURN 

9999 END 


be negative; this is an upward pointer 
to the node that is the next node in the 
ascending key sequence . (The node 
with the upward pointer is the 
rightmost node of a left subtree; the 
node being pointed to is the parent 
node of this same left subtree.) An 
example of this in figure 7 is the 
upward pointer from node 4 to node 
l; the upward pointer denotes that 
the subtree of nodes 2, 4, and 7 has 
been listed already . 

The upward pointers in figures 7 
Text continued on page 110 

4F 

3 RIGHT POINTER 

3 

Figure 7: Computer representation of a binary tree. In the BASIC program of listing 1, 
each node is represented by four numbers: the node number (given for purposes of 
illustration only), the key, and the right and left pointers. To "thread" the tree so that a 
thread of pointers runs through the nodes in their sorted-key order, a right pointer, 
when negative, points not to a right child node but to the ancestor node that follows the 
current node in the sorted sequence; these upward right pointers are drawn in color. 
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H-19 Prores1lonal 
Video Terminal You'll be 

little richer 

fter building

neof these. 


H·11A 16· 111 
Computer wllh Dual 
Floppy Disk Storage 

clfftr In knowledge 
:-i..~,~•-you build your own computer, ygl.i'll 
~ lt tnslc;fe oUt You' ll know how to 
m~ It.work for you, how to make It grow 
as your skllls 81'.0W· 
~er In savtnss · 

Bulltf:.ott yourSelf kits cost less - about 30% 
less than cbmparable assembled comput
e~And you'll probably never need to pay 
someone for service because no one will 
know your computer better than you. 
l•it hardl 

Qtat all. Heath m,ices It simple with easy
~-mble designs and with step-by-step

\lal& that guide Y9U from unpacking to 
·~ .._...."""~ n. Md a Heathlllt helping hand 
1111~w 1ust:a ptlqne call away. 

Innovative software 
Heath offers you Innovative programs for 
running your home or business, and exclt
ing games for your famiry. You can have 
MicrosoftTM BAS1cn1,one of the most power
ful and widely used languages. 
Heath User's Group (HUG) will share with 
you a library of over 500 programs to ma~e 
your computer serve you in ways you 
never Imagined. 
Complete hardware 
Choose from three computer systems: 
The H89 All-In-One Computer gives you 
everything In one compact, convenient 
unit. 
The flexible H8 gives you the freedom to 
combine memory and Interfacing for ex
actly the system you require. 
And lhe powerful Hl lA gives you 16-blt 

•vtslt your Heathkit Electronlc Center In the U.S. or Canad 
dl1played, sold and serviced. Su your white p11ps for the 
Electronic Center1 are unlll of VerltcchnoloaY Electronli:r C'illHeathki 

Writ~ to Heath Company, Dept. 334-704, Benton HarbQ" 
(In can..ta write Heath Company, 1480 Dundu St. E., Mini~ 

I 
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THE ONLY 
SYSTEM OF ITS 


KIND YOUR 

MICROCOMPUTER 


WILL EVER 

NEED! 


GLOBAL"' 

DATABASE 


MANAGEMENT 

SYSTEM 


for 
PROGRAMMERS. ACCOUNTANTS. BOOK 
KEEPERS . DO CTORS. LAWYERS. PUB
LISHERS . SCIENTISTS. MANUFA C
TURERS . WHOLESA LERS . RETAILERS . 
MANAGERS . LANDLORDS . REAL ESTATE 
AGENTS . TEACHERS , STUDENTS. ETC . 

Extremely comprehensive , versatile 
user-oriented management system for 
database creation and list main· 
tenance . Runs under CP/M • and 
CBASIC2"* on a microcomputer 
system in only 40K RAM. 

Completely user-defined fi le structure 
with sequent ial , ra ndom and linked fi le 
maintenance; user-defined number of 
fields; data transfer between records; 
automatic high speed search 
algo rith ms w ith globa l search lune· 
tlon; bu ill ·l n ISA M; las t sort/merge 
utility; record selectable output can be 
formatted (with/without headings, co l· 
umn titles. tota ls, etc .) and printed on 
various forms (labels , envelopes , 
preprinted forms , etc.); links to CP/M 
commands or p rograms with 
automatic return to Global ; provides 
sta!us reports on diskette, data rile and 
hardwa re environmen t; dis k used as 
extended memory. 

Supplied on standard 8" IBM disk (inquire about 
other tormats) . complete with BASIC subroutine 
library in source code. with s295 
comprehensive manual. 

MANUAL ONLY ...$25 
Sh•ppong S2.00 ·Trademark of 

Digital Research Add { ~~1e°5 Ta~ oo 
· ·Trademark ol where applicable 

Sollware Sys rems 

DEALER INQUIRIES INVITED 

r..J.OBAL 

~RAMETERS 
1505 Ocean Ave., Brooklyn, NY. 11230 

2121252-5002 
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listmg 2: Running the program of listing 1. In this listing, a hundred random numbers 
are generated, used to create a binary tree, and listed in sorted key sequence. The node 
containing key value of 8 is deleted, a node with key value of 39 is added, and the tree is 
listed again . 

> RUH 
TH JS PROGRAM GENERATES 100 RANDOM NUMBERS AND SORTS THE~1 US ING 
A E: JNARY SEARCH TREE. IT ALSO ALLOMS 
TO THE TREE. 
ELEMEJH S AS THEY ~JERE GENERATED F:RE 
64 22 76 3 0 :1.5 
5 3 9 91 3 0 3 
50 28 53 10 71 
99 28 8 9 4 69 
6 55 90 82 2 4 
78 7 66 8:1. 97 
21 60 97 86 50 
96 14 37 99 89 
47 49 56 91 22 
26 22 65 33 10 
DO YOU ~IANT TO : 

1 . ADD A NODE 
2 . DELETE A NODE 
3 . LIST THE TREE 
4 . END 


?3 

TREE FOLLOMS : 
ELEMEIHS IN ORDER 
3 5 6 6 7 
1 3 14 15 15 16 
22 23 24 26 26 
30 32 32 :n 33 
37 38 38 41 4 2 
4 9 50 50 5 3 53 
62 63 6 4 6 5 66 
73 75 76 76 76 
86 88 89 90 91 
96 97 97 97 97 
DO YOU MANT TO : 

1 . ADD A NODE 
2 . DELETE A NODE 

3 L I ST THE TREE 

4 . END 

?2 
GI VE KEY TO BE DELETED ?8 
DO YOU MANT TO : 

:1.. ADD A HOOE 

~ DELETE A NODE 

3. LI ST THE TREE 
4. Erm 

?3 
TREE FOLL Ol.JS : 
ELEMENTS IN ORDER 
J 5 6 6 7 
14 15 15 16 19 
23 24 26 26 27 
3 2 32 33 33 3 4 
38 38 41 4 2 4 3 
50 50 53 53 54 
6 3 6 4 6 5 66 67 
75 76 76 76 78 
88 89 90 9 1 91 
97 97 97 97 98 
DO YOU ~JANT TO : 

1 . ADD A NODE 
2 . DEL ETE A NODE 

3 LI ST THE TREE 

4 . END 

? 1 
GIVE KEY ?39 
DO ','OU ~JANT TO : 

1 . ADD A NODE 
2 . DELETE A NODE 

3 , L I ST THE TREE 

4 . END 

?3 
TREE FOLLOl~S : 

ELEt1ENTS IN ORDER 
3 5 6 6 7 
14 15 1 5 16 19 
23 2 4 26 26 27 

33 34 
41 4 2 H ~i ~ 5 3 53 

62 6 3 6 4 65 66 
73 75 76 76 76 
86 88 8~ 90 9 :1. 
96 97 97 97 97 
DO '.'OU l·IANT TO . 

1 . ADD A NODE 

DELET IONS FROM, OR ADDIT I ONS 

8 5 98 69 76 33 
15 3 4 75 1 6 97 
23 99 28 27 41 
6 26 1 3 76 2 1 
92 19 96 43 97 
3 6 32 3 7 58 47 
99 72 35 32 62 
78 38 42 46 92 
88 63 67 5 34 
73 54 38 11 45 

I will delete the circled element. 

® 9 10 10 :1.1 
:!.9 21 21 22 22 
27 28 28 28 30 
34 3 4 35 3 6 37 
4 3 45 46 47 4 7 
54 55 56 58 60 
67 69 69 7:1. 72 
78 78 81 82 85 
91 92 92 94 96 
98 99 9 9 99 99 

9 10 10 11 13 
21 21 22 22 22 
28 28 28 3 0 30 
3A 35 36 37 37 
45 46 47 4 7 49 
55 56 58 60 62 
69 69 71 72 73 
78 81 82 85 86 
92 92 94 96 96 
99 99 99 99 

The circled element has been added. 

9 10 10 11 13 
21 2:1. 22 22 22 
28 28 28 30 30 
34 35 36 37 37 
4 3 4 5 46 47 4 7 
54 55 56 58 60 
67 69 69 71 72 
78 78 8:1. 82 85 
91 92 92 94 96 
98 99 99 99 99 

Li5ting 2 continued 011 page 106 
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Buy nowand get FREE Solid State Software Libraries. 


Choose from these.. 


Tl Programmables lead the field 
in performance, quality and value. 
When you're choosing a program
mable calculator consider: Power. 
Tutal software supp01t. Flexibility. 
And price/pelformance. You'll dis
cover a clear-cut answer. A TI Pro
grammable 58C or 59. 

The TI-59 has up to 960 program 
steps or up to 100 memories. Mag
netic card read/write capability lets 
you record yow· own custom pro
grams or those received from 
PPX (Profe ssiona l Program 
Exchange). 

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

tor is tw·ned off. 
And now free modules give you 
that added productivity you need. 
From August 15 to October 31 , 1980 
is your special oppo1tunity to pur
chase one of the world's mo t ad
vanced programmable calculator . 
And get a minimum of $40 worth of 
free software modules with a TI
58C. Or, when you buy a TI-59, get 
a minimum of $80 wmth of software 
modules and an $18 one-year mem
bership in PPX. This will allow you 
to elect up to 3 program (from 
over 2,500) written by professionals 
in your field. 

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

I 
l o I've bought;"Tl-58C, send me m-;lree module. Here i;-1 


f11)' lirsl choice andao alternate. I 

D I've boughl a Tl -59. send me my lwo lree modules and 


I my membership (which enli lles me lo selecl lhree pro- I 

grams lrom the source calalog at no charge) . Here are my


I ~odule choices and an al t ema~e I 


I ~end to: Tl library Offer, P.O. 801 1984, Lubbock, I 
I TX 79408. I 

Return lhis coupon (1) with cuslomer inlormalion card 

I (packed in box). (2) a dated cow al prool at purchase. I 


between Aug 15 and Ocl 31 . 198 - items must be posl· 

I marked by Nov 7. 1980 j 


I Name I 
I Address I 
I Ci ty State Zip I 
I BY ! 

Calcutalor Serial Number (from back ol unit) 
I Please allow30 days lor dellvef'j. Oller void 
I '."here prohibited Otter good in US only Fd1yY«ll• 
~r~~h~11M~~trs _ _ _ tnnci'Ja110n 

t U . . suggested rela il fo r all Li 
brari es is $40, except F'arming . 
$55, and Pool Wate r Analys is, $45. 
**For use wilh Tl -59 only 

Texas Instruments technology - bnnging affordable electronics to yourfingertips. 


TEXAS INSTRUMENTS 

• U suggesl d retail price. 

© t980 Tex.as Instruments lncorporalild INCORPO R ATED ~~ 
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SPECIALS 

NORTH STAR HORIZON : 

HRZ-2-32K-DD-AS M ...•.•. $2275 
HRZ-2-32K - Q-ASM ... •. .• . $2675 
NORTHWORD DQ .••..••...• $ 295 
MAIL MANAGER ... • •..•• •• $ 235 
INFO-MA NAGER ...•.•...• • $ 365 
GENERAL LEGER •...•..••• $ 775 
ACC. REC . OR ACC . PAY . • $ 445 
WORD STAR .•....••..•••• $ 320 

COMMODORE (PET): 

2001 32K •..•.•.•..•• •. • $1090 
8032 (80 COLUMN SCREEN)$l599 
2040 DUAL DRIVE .•..•••. $1090 
8050 DUAL DRIVE (lMEG) .$ 1499 
2022 TRACTOR PRINTER • .. $ 749 

APPLE 11 PLlJS CALL FOR PRICE 

ATARI 800 •.... . •.. .•.•... $ 849 

TI 9914 CONSOLE&MONITOR •• $ 989 

,~c '~· ~ 
-
SPINWRITERS FROM NEC: 

5510 RO OR 5530 RO $2490 
5520 KSR SERIAL•.••.•.• $279 0 

CENTRONICS : 

730 ....•••....•. • .....• $ 659 
737-l (LETTER QUALITY) $ 879 

(WE CARRY THEIR COMPLETE LINE) 
PAPER TIGER 440G •.••.••.. $ 990 

BASE II 800MST • ...••..... $ 649 

OTHER PRINTERS WE STOCK: 
ANADEX , COMPRINT , EATON.EPSON , 
TELETYPE , TI, ETC-CALL FOR PRICE 

DISPLAY TERMINALS 

HAZELTINE 1420 .•....••. .• $ 949 
1500 ....•.....• $ 999 

(WE CARRY TH EIR COMPLETE LINE ) 
INTERTUBE 11 ...•. . .• ...• . $ 775 

TELEVIDEO 914 ..•• .... .... $ 850 


MOST ITEMS IN STOCK . 
PRICES SUBJECT TO CHANGE 

MU LTI-BUSINESS COMPUTER SYS. 
28 MARLBOROUGH STREET 
PORTLAND, CONN . 06480 

(203)342-2747 TWX 710-428-6345 
M-F 9-6 SAT .9: 30-3:00 
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Listing 2 continued: 
~ DELETE A NOD E 
~ LI ST THE TREE 
4 . END 

? 4 

Listing 3: Pascal program for sorting a binary tree . Due to the nature of the program , 
the binary tree does not need to be threaded; this simplifies most of the procedures and 
functions of the program . Program details are given in the text . This program, written 
to run on a Digital Equipment Corporation PDP-11170, should run in UCSD Pascal 
without modification. 

prog r am tree <inPutroutPut) ; 
1: onst nul =O I 

n=20; 
n1 = 101 

var tOP •O• Parent rv alue r node rr•oot r P linte~er ; 

ful lr foundrfulltree r emPt~ r ouit 1 emptyt1•ee r in s e r·t boolean; 

stack : arra~ Cl .. nJ of i nteger·; 

lPrr P rdata ! arra~ [1 •• nlJ of inte~er• ; 


Procedure initstackl 
be9in 

bes in 

fu ll: =f" a l se l 

e n1Pt't:I: e:it r ue 
tor:-% 311n ; 


end I 

e nd I 


p rocedure Push l P:inteserll 
be~in 

en.Pt.~ ! = t'al s~ ; 

if" not full then 

bes in 


st•ac ~.[ toPJ: :m p F 
to1>:•toP-l l 
if toP•O then full : • true; 

e rrd 
e l s e 

be.Elin 
writeln (' s tack overflo~ I!!') ~ 

QIJ i t: =t. r•JP.; 

end; 
end; 

funct i o n PoP:inte~er; 
be.:t in 

f ull : •false; 
if not emP t w then 

be9in 
toP: ~ toF-+1; 

1>0P:•stack[top]; 
if toP=n th~n ~n1Pt~ ! =true 
else ; 

e nd 

e nd; 

Procedure ruoveleft~ 
bes in 


if not f" ull then 

repeat 

be9in 
PUSh(F-) ; 
F- : :::: lp(pJ; 

end 
until CP = nlJl) or full 

else 
writeln ( 'o v e rflow stack') ~ 

Procedu re mover ight; 
bes in 

rer-eat 
bes in 

P ! ::::pop; 

wri tel n (da ta[p]); 
end 

•Jntil CrP(PJ <>n u l) or empt~; 

Listing 3 continued on page 108 
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SuperSoft First in Software Technology 


ENHANCED'TINY'PASCAL StackWork's FORTH 
We still call it 'Tiny' but it's bigger and better than ever! This is Afull , extended FORTH interpreter/compiler produces COMPACT,
the Famous Chung/Yuen Tiny' Pascal with more features includ  ROMABLE code. As fast as compiled FORTRAN, as easy to use
ing recursive procedures/functions &disk 1/0. as interactive BASIC. 
'Tiny' Pascal is fast. Programs execute up to ten times faster SELF COMPILING: Includes every line of source code necessary
than similar BASIC programs. to recompile itself.
SOURCE TOO! We still distribute source, in 'Tiny' Pascal , on EXTENSIBLE: Adds functions at will.
each discette sold. You can even recompile the compiler, add Z80or 8080 ASSEMBLER included
features or just gain insight into compiler construction. Single license, OEM licensing available

'Tiny' Pascal is perfect for writing text processors, real time Please specify CPU type: Z80 or 8080
control systems, virtually any application which requires high Requires:32K CP/M.
speed. Requires: 36K CP/M. Supplied with complete user manual Supplied with extensive user manual and tutorial: $150.00
and source on discette: $85.00 Manual alone $10.00 Documentation alone: $25.00 

Protect your software investment by buying source! Prevent obsolescence, create custom versions, 
or use our systems as sources for 'library functions! 

The source code for all our programs, Including the ones on this page, is available from us, either 
at additional cost, or if noted, included in the price. The programs on this page are distributed with 
machine readable source at no additional cost. 

SUPERSOFT 

Your\ Source for 


SOURCE 

TFS-Text Formatting System 
An extremely powerful formatter.More than 50 commands.Supports 
all major features including: 
• left & right margin justification • user defined macros 
• dynamic insertion from disk file • underlining and backspace 
TFS lets you make multiple copies of any text. R>r example: 
Personalized form letters complete with name&address &other 
insertions from adisk file. Text is not limited to the size of RAM 
making TFS perfect for reports or any big job. 

Text is entered using CP/M standard editor or most any CP/M 
compatible editor. TFS will link completely with Super-M-List 
making personalized form letters easy. 

Requires: 24K CP/M 
Source to TFS in 8080 assembler (can be assembled using 

standard CP/M assembler) plus user manual: $250.00. 
Object code only with user manual: $85.00 
Manual alone: $20.00 

TERM 
Acomplete 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 conversion 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 • send files 
• error checking and auto retry • receive files 
• terminal mode for timesharing between systems 
• conversational mode 
Requires: 32K CP/M. 
·Supplied with user manual and 8080 source code: $110.00 
Manual alone: $15.00 

CP/M Formats: 8" soft sectored, 5" Northstar, 
5" Micropolis Moll II, Vector Ml 

"CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 

SUPERSOFT ASSOCIATES· P.O.BOX1628· CHAMPAIGN, IL 61820 
(217) 359-2112 
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for·faster delivery. 


VIDEO TERMINALS 

VT100 D ECscope ..... .......... ..... ........... $ 1895 

VT132 DECscope ............. .......... ............ 2295 

ADM-3A (dumb term inal) .... ...... .. ........ • 

ADM-3A+ (dumb terminal I .................. • 

ADM-31 12 page buffer ) ....................... • 

ADM-42 18 page buffer avail. I .............. • 

1410 !Hazeltine dumb terminal) ... ........ 825 

1420 (dumb termina l! .... ....................... 895 

1421 IConsul 580 & ADM-3A comp.I.... 895 

1500 (dumb terminal) .. ......................... 1045 

1510 (buffered) ........ ................... .......... 1145 

1520 (buffered printer port) ................. 1395 

1552 (VT-52 compatibl e) .. ........ ... ........ 1350 


300 BAUD TELEPRINTERS 

LA34-DA DECwriter IV ..... ...... ............ 1045 

LA34-AA DECwriter IV .... .......... .. .. ..... 1295 

Teletype 4310 ....... ................................. 1085 

Teletype 4320 ..................... .. ............ .. . 1225 

Dieblo 630 RO ..................................... 2295 

Oiablo 1640 RO ................................ .. . 3085 

Diablo 1640 KSR .... .. .......... ..... .. .... .. .. .. 3285 

Diablo 1650 R 0 ................ ....... .......... .. 3185 

Diablo 1650 KSR ................................. 3385 

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

Tl 745 (portable/built - in coupler! ....... 1585 

Tl 763 (portable/bubble memory) ....... 2690 

Tl 765 (port/bubble mem/b-i coupler) . 2895 


600 BAUD TELEPRINTERS 

Tl 825 RO impact .... ...... ................ ...... 1565 

Tl 825 KSR impact .. ......... ................... 1645 

Tl 825 RO Pkg. .. .. .......... ... ...... ............. 1750 

Tl 825 KSR Pkg ............... .. ................ .. 1895 


1200 BAUD TELEPRINTERS 

LA120-AA DECwriter Ill lformspkg.) 2245 

LA 180 OECprinter I ............................. 2195 

Tl 783 {por1>1blel ................................. 1745 

Tl 785 (port/built-in coupler) .............. 2395 

Tl 787 (port/internal modem) .............. 2845 

Tl 810 RO impact ................................ 1800 

Tl 810 RO Pkg ................................... ... 2047 

Tl 820 KSR impact .......... .................... 2057 

Tl 820 KS R Pkg....... .... ........................ 2275 

Tl 820 RO.......... .................................. 1895 

Tl 820 RO Pkg ..................................... 2047 


2400 BAUD 

Dataproducts M200 12400 baud) .......... 2595 

DATAPRODUCTS LINE PRINTERS 

B300 (300LPM band) ........ .... ............... 5535 

8600 l600LPM band) .......................... 6861 

2230 l300LPM drum) .......................... 7723 

2260 (600LPM drum) ............ .............. 9614 

2290 l900LPM drum) .... ..................... 1 2655 


ACOUSTIC COUPLERS 

A/J A242-A (300 baud orig.) .......... ..... 295 

A/J 247 (300 baud orig.I ....... .... ..... ..... 315 

A/J AD342 1300 baud orig./an6.l ......... 395 

A/J 1234 Nadic compatible) ............... 895 

A/J 1245 (300/1200 Bell comp.) .......... 695 


MODEMS 

GOC 1 03A3 (300 baud Bell) . ............... 395 

GDC 202S/T (1200 baud Bell) ... .. ........ 565 

GDC 212·A (300/1200 baud Bell) ...... .... 850 

A/J 1256 (Vadic compatible) ............... 825 


CASSETTE STORAGE SYSTEMS 

Techtran 816 lstore/forwardl .. ............. ... 1050 

Techtran 817 (store/for/speed up) ........ 1295 

Techtran 818 (editing) .......................... 1795 

Techtran 822 (dual) ............................. 2295 

MF E 5000 (editing) .... ... .. .. ......... .. .. .. .... 1495 


FLOPPY DISK SYSTEMS 

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

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

•Please call for quote. 

Applications•Specialists & Distributors 
Great Neck, New York/Cleveland, Ohio . 

N.Y.: 516/482-3500 & 212/895-7177 

800/ 645-8016. Ohio: 216/ 464-6688 


108 October 1980 © BYTE Publicat;ons Inc 

Listing 3 continued: 
if (r p ( p]•nulJ and emPtw then Auit:=true else 

be s i n 
P!= rP[pJ ; 
mov~ l eift ; 

end? 

i=- roced•J r e sca n; 
bes i n 

if not emPtldtree then besi r1 
u•Ji t.: = fa l se ; 

P := root; 
moveleft ; 
w~1ile n o t a 1Jit do 01overi~hti 

end 
else wr i t eln ( 1 tree en1 Pt~'); 

e r1d; 

Procedure i nit reei 
begin 

e mP t ldt ree : =t r•Je; 
root: =n 1J l ; 
fulltree : ='Fal s e; 
fo r P : = l to n l do 

bes in 
lr•[ r•J : = n ul; 
r P [...-.J: =nul;. 

end ; 

p rocedure addnode(a:integer>~ 

bes in 
if emPtwtre e t he n 
besiro 

r oct: =af 
en1 P tYtree: ~fa l sei 

end 
e l se 
bes in 

?- : = root; 
i n se r t : -=false; 
while not inse r t do 

bes i n 
i f data[ A] ( •data[pJ then 

b es in 
i f lP[PJ •nul then 

bes in 
ir1se r t : =tr ue ; 
lP[J>] : =A ; 

end 
else ,. : =1,. [J>J; 

er1d 
else 

bt?S:in 
if rf>[PJ •nul then 

bes in 
ir1se r t : = t r 1Je ; 
rP[PJ:=a; 

end 
else p : •rp[r- J ; 

end; 

er1d; 
end; 

Procedure search; 

node:=o; 
found! =fals e ; 
Parent:=o; 
P:=root; 
while n o t f ound do 

be<iin 
i f value=data[p) then 

bes i n 
t'o1Jnd: =true; 
r1od e : =F-; 

er1d 
else 

be!:lir1 
if v a lue ( data(p] then 

if lP[PJ <>nul then 
beg in 

F-a r~nt : =r" ; 
p ; : lp[p]; 

er1d 
else 

b eSii in 



node! =O; 
Par e nt: =o ; 
found:=t r •Je; 
writeln (' v al ue no t i n tree ' ); 

ei nd 
'1 1S'1 

if r P[P J (>nu l the n 

bes i n 
Pa re nt: =p ; 

P ! = rp( p) ; 


end 
'11se 

bes i n 

n o de ! =O; 

Pa ren t : =o; 

f o•Jn d : =t r •Je ; 

( 1wr i t el n va l ue not in tree') i 

end; 

Procedure del e te; 
bes in 
if node= root then beSin 

if <lP[nodeJ=nul) a nd lrP[nodeJ =n ull then in i t r ee e l se ; 
if llP[nodeJ=nul) and lrP(nodeJ <>nu l > t h en root: =rp[ nodel else ; 
if llP[ n odeJ <>null and (rP[node J =null the n roo t ! =lp[ nodeJ else ; 
if llP[nodeJ <> null and lrP[nodeJ <> null then 

be'1l i r1 

root! = l p [nodeJ; 

P! =lPCnodeJ; 

while rP[PJ()nul do P! = r p [ p J; 
r p [pJ!=rp(nodeJ; 


end 

else; 


end 

E'lSe 

be9in 
if lP Cnodel =O then 

if rP[ParentJ =node then 
rP[ParentJ! =rP[nodeJ 

else lP[ParentJ ! =rP[nodeJ 
else 

if rP [ nodel =O then 
if rP[ParentJ =node then rP [P a r entJ!=lP[node J 
else l P[ParentJ ! =lp[nodeJ 

els" 
if lP[ParentJ =node then 

bes in 
}p[parentl! = lPCnodeJi 
P!=lp[nodeJ; 
while rP[PJ <>nul do p !=rp(pJ; 

rp(pJ!=rp[nod"J 
end 

else 
be9in 

rP[ParentJ!=lPCnode~; 

p ! =lp[nodeJ; 
while rP(pJ ()n u l do p ! =rp[pJ; 
rP[PJ!=rP[nodeJ; 

end 
end? 

end; 

begin <*n1a i n Pro~ ram *>; 

initreei 
initstack ; 

for n ! =l to nl do 

write l n C'9ive node to add ') ; 
readln CdataCnJl i 
addnode(n ) i 
scan; 

end; 

<*delet i on section*) 
while not emPt~tree do 

bes in 
writeln ( ' give node to delete ' ); 
readln (value ) i 
search ; 
if node<>O then delete el s e writeln ( ' value not found'); 
scan; 


end; 

end . 

z 

ECN 11/70 Uni :< 
lo9in ! 

the price of oil remains constant, but the 
ambient air temperature declines 14% 
and icebergs begin to form in the Nile? 
From the top of my T/ MAKER I can view all 
the prospects serenely . I just input the 
latest variable and T/MAKER manipulates 
the basic data, letting me view the tota ls 
on my CRT screen. 

T/MAKER in teg rates numerical and 
text data and can then print out fina l 
hard copy scrolls. Thus. many sc ribes 
are now free to work on my pyramid . 

T/MAKER is a wonderful tool for data 
analysis . It is easy to set up calculations 
for rows and columns of tabu lar data. 
automatically perform the 
computations, review the results and 
then modify some of the data to see the 
impact on the over all results . Several 
days of manual work can be 
accom pl ished in minutes. 

T/ MAKER is a fu ll screen editor for word 
processi ng which hand les text up to 255 
characters wide. It includes features like 
text formatting and justification. text 
buf fer fo r block moves and repeated 
inserts . globa l search and replace and 
commands for printing your letters, 
reports and documents. 

T/ MAKER can perfo rm an un lim ited 
number of analysis and reporting tasks 
which integrate numerica l and text 
processing . For example: 
•Financia l Statements • Balance Sheets 
• Statistics • Growth & Projections • 
Prof itabi lity Reports • Revenues & 
Expenditures • Portfo lio Analysis • Price 
Lis ts • Rate Structures • Inventory 
Va luation. ... . and much, much more. 

T/MAKER requires a 48K CP/ M system, 
a tota l of 240K bytes of disk storage, 
CBASIC-2. and a CRT computer 
terminal with cu rsor add ressing and 
c lear screen. 

T/MAKER system is $275.00 complete 
with documentation and quick
reference card . 
Documentation alone is $25.00. 

LIFEBOAT ' 
ASSOCIATES 
1651 Third Ave. , · boat Associates 
NY , NY 10028 

(212) 860-0300 dARE 
International SUPERTe lex 220501 
T /MAK ER 1s a traden1ark MARKET 
o1 P Roizen 
CP/ M is a 1raderna1k 
ol Digi tal Researc h 
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Text continued from page 102: 
and 8 are highlighted for clarity . Note 
that only one node in the tree, the 
rightmost node (containing the 
largest entry in the sorted list), has a 
right pointer with a value of zero. 
This is a signal that the end of the tree 
has been reached. 

Let us look at the process of 
reading the sorted numbers from the 
tree in figure 7. We enter the tree at 
the root node, which contains the 
integer 15. We move left down the 
tree until we encounter the first node 
with a left pointer of zero (which we 

Text contim,ed on page 250 

2 15 3 

8 

6 5 

0 20 -3 0 026 

0 13 -4 - NEW NOOE 

Figure 8: Addition of a node to a binary tree. Using the notation of figure 7, this figure 
shows the addition of node 8, which has a key value of 13. The left pointer of node 8 is 
0, denoting no left child. The right pointer of node 8 is -4, denoting two things: first , 
that node 8 has no right child; and second, that the node whose key follows the key of 
node 8 in the sorted-key sequence is node 4. The upward right pointers are shown here 
in color. 

FIX 

I • l 

NO 

SET RIGHT AND 
LEFT LINK OF 
NODE I TO NI L 

INCREMENT I 

(I • I +1) 


RETURN 

Figure 9: Flowchart for subroutine FIX. 
This subroutine initializes storage space in 
a computer for later use as a threaded 
binary tree. 

Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 

5th Anniversary Sale 
SAVE 10°/o ON ALL ECT PRODUCTS INCLUDING THESE POPULAR ITEMS 

R2 1/0
S-100 ROM, 

RAM & 1/0
BOARD 
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BILDER 

P =ROOT 
INSERT= FALSE 

YES 

YES NO 

RLINK (Q) = RLINK (P) 

RLINK ( P) = Q
P = RLINK (Pl P=LLINK(P )
LLINK (Q) = NI L 

I NSERT= TRUE 


LLINK(Pl=Q 
LLINK (Ql = NIL 
RLINK \Ql =- P 
INSERT = TRUE 

NO 

Figure 10: Flowchart for subroutine BILDER. This subroutine adds node Q (with key 
value KEY (Q)) to the existing binary tree. 

RETURN 

THE BEST 
DUST COVERS 
AT ANY PRICE Protect your computer and accessories. 

• Anti-static vinyl helps prevent static from 
damaging sensitive components and caus
ing faulty operation. 

• Double-fold stitching will not rip out and is 
unmatched for strength and long life. 

• Heavy gauge textured vinyl blends 
with any decor and folds easily for 
convenient storage. 

• 	Over 1000 custom designs gua 
ranteed to fit precisely. 

• 	 100% satisfaction guarantee 
means we stand behind our 
product. 
Yes, there are differences 

in Dust Covers. Differences 
which can be vitally 
important to the proper 
functioning of your system. 

At Cover Craft we've manufactured the 
highest quality Dust Covers for the elect ronics 
industry for more than six years. We've been 
selected by major equipment manufacturers 
to make covers for their products. Our covers 
are in use in every state and in more than 50 
countries. We know what it takes! 

MOST PRICED 
$7.95 to $11 .95 

PLUS POSTAGE AND 
HANDLING 

VISA-MasterCharge 

So vis it your dealer or contact Cover Craft for 
our latest catalog and list of over 200 dealers . 

C f'2x'!.,~.'!£~~f..!""~'"' 
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An Information-Retrieval 

System 


Much has been said in recent years 
regarding the reduction in size and 
increase in the capabilities of com
puting equipment. Manufacturers 
appear to be flooding the marketplace 
with ever more and more 
sophisticated small systems. One 
result of this expansion is that small 
computers of adequate capability are 
now within the financial reach of 
smaller businesses which previously 
could not justify the expense 
associated with the use of larger 
systems. 

Unfortunately, the prospective 
buyer of such hardware may still be 
faced with a serious problem. He 
must, quite probably, pay someone 
to develop the software required by 
his particular application. This 
expense may be substantial since soft
ware development costs have taken a 
trend opposite to the cost of hard
ware . 

An information-retrieval system is 
a fairly common software need. This 
usually must be tailored to a very 
specific application-an employee file 
or an inventory file, for example . Fur
ther, it is frequently the case that the 
user of the information-retrieval 
system is not a programmer, and may 
find that the system is confusing and 
therefore difficult to use. 

The preceding provides the motiva
tion for the concepts and software 
described in this article. In writing 
this article, we have kept in mind four 
goals: 
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• 	 to present a method of organizing 
data such that its manipulation 
by the algorithms presented is, to 
a high degree, independent of the 
data itself; 

• 	 to describe a high-level query
answering language that may be 
used by nonprogrammers with 
minimal difficulty; 

• 	 to demonstrate the feasibility of 
implementing such an 
information-retrieval system on a 
small computer system; and 

• 	 to show that such an implementa
tion can be relatively system
independen t and therefore 
transportable. 

Frequently, the user of 
the information-retrieval 
system is not a program
mer. 

An attempt has been made to make 
the system as easy to use as possible . 
This has been facilitated through the 
use of highly interactive program
ming. Although the user must give 
careful consideration as to how he 
wishes to use his data (since this will 
affect its organization), the program 
that creates and organizes files simply 
prompts the user for information 
which he should have already deter
mined, eg: file size and record length. 
Data input requires little more than 
the data itself; the user is prompted 
for the values to be placed in a 

record . Formatting of the data for 
storage is accomplished through the 
use of information supplied when the 
file was created. 

The query-answering language has 
been modeled after the PL/I structure 
declaration. It may be entered in free 
format, and its syntax has relatively 
few restrictions. We believe that this 
form is well suited for use by persons 
with little or no programming 
experience. 

Implementation of the informa
tion-retrieval system described was 
accomplished using a Hewlett 
Packard System 1000 minicomputer 
with the RTE-III operating system. 
All output examples were generated 
on this system, and all programs were 
written in Hewlett-Packard's imple
mentation of FORTRAN IV. Since 
this language enjoys such wide
spread use, system dependencies are 
largely confined to calls to file
managemen t routines, and modifica
tions necessary to adapt the software 
to another system should be relative
ly minor. 

Defining the File 
The key to the manipulation of 

data bases in the manner described is 
the organization of the data itself. 
The structure used is that of a flat file, 
which is self-defining. A flat file may 
be thought of as a simple two-dimen
sional array of data elements . This 
organization is made self-defining by 
storing all necessary descriptive infor-
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MAIL ORDER SPECIALS 
FREE FREIGHT• CALL TOLL FREE: 1-800-528-1418 


..-., 

Tl 99/4
HOME COMPUTER 

The Tl 99/4 from MicroWorld ... now with FREE speech 
synthesizer and FREE speech edltor! But lhafs not all ... 
Tl has a special llmite<>time offer if you buy the 99/4 
now! A$100 cash rebate PlUS more than $100 worth of 
FREE Command Module Software! You can't afford to 
miss out on these spectacular savings! Offer expires 
October 31, so act fast! 
The 99/4 Is packed with features . .. superior sound, 
16-color graphics, powerful Tl BASIC and a total 
memory capacity of 72K! 
MicroWorld carries all the peripherals and accesso
ries for the 99/4, too! In addition to the 99/4 console, 
we have 13" color monitors designed by Zenith espe
cially for the 99I4, cassette cables, speech synthesizer 
(which you get free!), modem,32" column printer. disk 
drives and controller, joysticks, and more! Low price 
includes 13" color monitor and Tl BASIC . . . act now 
and SAVE! 

$949.00 

OKIDATA MIC:ROLINE 80 
Compact. low-cosf 80 cps printE!f: 
9x7 matrix, trlction or pin teed! 132 
col.w/compressed print, graphics, 
and more! Tractor teed optional. 

CALL FOR PRICE! 

CENTRONICS 737 
Low-cost S0.90 cps RO printE!f. Pro
portional spoclng, genE!foles lull 
ASCII, prints sub- and superscripts, 
underline! 

CALL FOR PRICE! 

ZENITH-HEATH Z-89 
All-IN-ONE COMPUTER 
FREE HOOS and 4aK memOI'(! Built· 
In mlnllloppy drives, smart temil
nal with 25 x 80 display! 

CALL FOR PRICE! 

LIVERMORE STAR 
Exclusive triple seal allows for 
superior acoustic Isolation! O to 
300 baud, locks Into standard 
headset. Full duplex/test/hall 
duplex modes. 

CALL FOR PRICE! 

T"ELEVlOEO 912 
Low-cost terminal loaded with fea
tures; lull edHlng capabilities, tab
bing, numeric pad. baud rates to 
9,600 and much more! 

CALL FOR PRICE! 

Ti 810 FULLY LOADED! 
RO printer; low price includes lull 
ASCII , vertical forms control, com
pressed print. 150 cps, RS232, trac
tors, 3" to 15" form width, bidirec
tional printing! 

CALL FOR PRICE! 

ATARI 800 
~EE joysticks and FREE Star l!olders wore llblory .. . o "timeless" home 
gamel system features expafldo. computer! P1us, all peripherals tor 
ble memory, advanced compo the Atari 800 ore available !Tom 
nents and comprehensive soft· MlcroWofldl 

CALL FOR SPECIAL PRICE! 



mation about data in the file in a loca
tion within the file itself. Since this 
location is fixed , programs that access 
the file can determine the location 
and nature of file data by referencing 
this descriptive information. No 
input from a user regarding the 
physical organization of a file is need
ed once that file has been defined. 

Figure la illustrates the organiza
tion of descriptive information and 
the data itself within a self-defining 
file. Region 1 contains five fields (this 

will be true for any file ) as listed 
in table 1. Region 2 contains 
aggregates (the number of which is 
defined in field 4 of region 1) con
sisting of four pieces of information, 
as listed in table 2. Region 3 and those 
following contain the records of the 
file. The fields are concatenated as 
shown, and their order corresponds 
to that of the descriptive aggregates 
stored in region 2. 

To better illustrate this file 
organization, an example of a specific 

1. 	 Date oi creat ion: the date on which the file was created. 
2. 	 Date of last update: each time a record is added to or deleted from a file , the current 

date is Inserted. 
3. 	 First free region: this is a pointer to the next location that may be used for inserting a 

new record. Since records are stored sequentially and kept compacted, th is pointer 
will be incremented for each addition and decremented for each deletion of a 
record. 

4. 	 Number of tags: this defines the number of fields within a record , which Is also the 
number of field-description aggregates contained in region 2 (see table 2). 

5. 	 Record length: the length of records (fixed) contained in the file. 

Table 1: Descriptive inform ation for a self- defining fi le. T he five fields listed here 
make up region 1 of a self-defining f ile. Any program that w ants to reference or up
date in forma tion in this f ile must first read regions 1 and 2 in orde r to know the 
organization of the fi le. 

application will be considered in 
detail. The application is that of a 
personnel data base that is used to 
store the job applications submitted 
by prospective employees. Records 
such as this would typically be main
tained by a manual filing system, 
which might be large and restricted to 
one pattern of organization (eg: filed 
alphabetically by name). We will 
demonstrate that, with a minimal 
amount of preparation, an easily 
maintained data base can be con
structed for this information. This 
will allow the user the capability to 
search for and quickly locate records 
satisfying a great number of different 
criteria. 

Figure lb illustrates one possible 
record description for this data base. 
Each record consists of twelve fields , 
each of which is described in the 
figure. The type of each field 
(alphanumeric or digital) and its 
length in characters are shown. The 
total record length is 130 characters. 
It should be emphasized that the field 
and record lengths are, to a certain 
extent, arbitrary. The record could 
have been defined with a different 
number of fields and different field 
and record lengths. 

Listing la shows regions 1 and 2, as 
well as the file data for the personnel 
data base in an unformatted form (ie: 
just as it is stored), which was created 
using the informa lion-retrieval 
system . Listing lb is a partial listing 
of the file data formatted in a 
readable form. This is simply accom
plished by making use of the field po
sitions and length information stored 
in region 2. 

Text cont i1111ed 011 µage 120 

1. 	 Tag,: a short character Identif ier for 
the ith field in the records 

2. 	 Type: a ·· 11ag " that indicates 
whether the ith field contains an 
alphanumeric or digita l value. 

3 . 	 Length: the length of the ith field 
within a record. 

4. 	 Starting position : the locat ion 
w ithin a record which marks the 
beginning of the ith field. 

Table 2: Descriptive information fo r 
field definition . The four fields here are 
repeated for each field in the record. 
Together, they make up region 2 of a 
self-defining file. The four fields here 
completely describe a field within the 
defined record. 
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N uonI pm Evaluating and lrnprovrng Your Compuler s t111ru<..luc t1 on 10 Personttl Cornµu11ny , 

'"-REGISTRATION FOR AMERICA'S BIGGEST SMALL COMPUTER SHOW-; 
t 

Pleaae reglater me for the 4th Annual National Small Computer Show, Oct. 30 - Nov. 1, 1980 New Yori< Coliseum. 	 t 

A NEW WORLD OF SMALL 
COMPUTERS IS AT YOUR 
FINGERTIPS THIS FALL 

When we say hngen1ps· we mean 1us1 lha1 i1 

lldnds-on-onspec11on opportunoly fo r you to lry 
111e sma ll compu lers and syslems ll1a1 will w10le 
\lie 111s1ory ol m icroprocessing on lhe 1980-s 

Ma11ulac1urers will hll over 30,000 square feel 
wolh computers . softwa re and peripherals . 
A111aw1y stndes 1n 1echnology are rellecled 1n 
exh1b11s and lecture series 

New 11ardware and soflwar e for business. 
educa11on. the sciences and prolessoons. 
g raphics and personal use are oeong gathered 
too 11 1e largest and most beauto lu ll y presen ted 
Na11ona l Sma ll Computer Show ever produced 

As dlways. tile show con1a1ns a11 rac 11 ons tor 
111e seasuned cornpuier pro fessional . as well as 
ir1 os wt10 wish an in 1roduc11on to tt1 e excll1ng 
world o r sma ll computers for business. 
pro less1una1 or personal use In 1ust sr1on 
tune. yuu can discuss your mterest w1lh many 
industry leaders. vendoos. 1echnolo91sts. and 
our e'pert lec1urers 

Reg1st1 a11on tee •S onty S10 per day. and all 
regist ra n ts have tree access to tile hou rl y 
lectures 

LECTURE PROGRAM 

A SClledule Of !rue lec tures IS ava ilable tO alt 
v1s11ors LBc tures run abou t 50 rnrnules each. 
111clud1ng, in rnos1 cases. some 11me for 
<.juestoons trom 1he lloor Some topics are g iven 
twrce. nd , 1n some cases. topics of rela ted 
•nler sl are given on tnc same day lor " "' 
v1s1 tor:;;. i....un ve1111.::r1ce (Program 1s subJ eCI tu 
change wnnou t no ti ce . but leciures will be 

µos1ed Odiiy "' lhe snuw loboy J 

THURSDAY, O C TOBER 30 

Nuun ln11oduc11on 10 :0,111all Syslems for 
8llStness. S1an Verl. Assoc1a1ed Computer 
111uustnes 

Nuu ' ' Mailtng L 1s1s Severa l Dorec11ons. 
Do Nurr11<1n I Agin . Ma lhlech. Inc 

p 111 S<:tectong a Small Computer for Bus111 ss. 
D<1v10 Benevy. Compuler Mart a l New 
Jt,,sey 

NAME 


COMPANY (If Any)_ _____ _ ____ ______ _ 


AD DRESS --- --- - - ----- 

Vou1 company·s prima'y business. Chrck on e. 

1 O Atco un:111g htrn 

'! 0 Ad..,('thS•rl':J M~t'kCtmg 

J O Bank.r1c; 11n sur<1nco 
Rcdt E.!.HH C CrL•t1 1I Secur11 1cs 

.i U Conirnun1ca t1ons 
~ D Comc:iuh.'1 Con::.u lll'lnl 
o O Comp~ite• Ot.!ah..!r Dist 
I 0 Consuuc 11on Arcr11 1ec1u1e 
1$ 0 Eouca 11011 

Check your pnmaty joD function. 

I 1 O Accouol E.cccut...,l.' 
I ~ O Aorn1n1~uc1o101 

I J 0 800,_1-. •.h:Pnr 

I 
I 

I 
t1 D Cvrpu1,m: 01l•C4.: 1 

I i' ~CPAI 
I ,I 'four primuy mlflre:t1 In c:ompulen (C heck on ly one) l 0 E;li11 :i.H1•·'o:. 

·--------------------------------

9 u EllCJlll l.'Cl•H<J 

10 0 E111~r1.w111i..:111 News 
11 O Gu~ · · r 111f111nt k\1ilt.1ty 

t,! 0 HUS,1)1\.tl 

rj D Huh:L 

1.; D 1iuJu~11 1 .a 1 De!>• n 

t:, 0 L.1w Ollu.. L' 

lt;i. 0 M.111,1ycrm!111 t.:on!>ull ..tnl 

I - O MJt111laL1u1111 

9 D D4.:~t9t1 1..'I ~ All, 

10 0 DP WP M.i n,1yt!r Qp~ld 1 1J t 

1 I 0 Dot:h u 

Performa nce. Ph t1 1p Grossma n. Raytheon 
Co 

2 p rn Law Ol l rce Systems Aspec 1s 0 1 Word 
Processing. Bernard Stem m 

2 pm Future Smart Mach ines 2000 AD and 
Beyond, Dr Earl Josepll . Sperry Univac 

3 p rn Compuler Contracts Facing lhe issues. 
Alan C Verbtt , Verb11 and Company 

J pm Accounts Receovable Accoun l s Payable 
Genera l Ledger 

4 p rn Using FORTRAN on a M oc rocoonputer. 
Richard A Zeitlin 

4 pm 	1nvestmen1 Ana lysts o f S1ocks and 
Commod1 t1es on a M1crocompu1er . Fred 
Cohen. Shearson Loeb Rnoades. Inc 

FRIDAY, OCTOBER 31 

Noon 	Introduction to Small Sys1ems lo t 
Busrness. Stan Vetl. Associated Compuler 
lndustroes 

N oon 	BASIC Programming. Michael Mulcahey, 
Worcester Stage Collegu 

I p m 	 Selecting a Smal l Computer 101 Busm.,ss. 
Davrd B nevy, Con1pu1cr Mart o l New 
Jersey 

I pm 	V•dcoprints Full -Co lor. Low-Cusl. Hard
Copy Compu1e1Grapl11 cs. Warren Sul It van . 
lrnag Re ource Corp 

2 pm 	Ma 11t ng Losls Seveial Direcl tons. 
Dr Norman I A9111 . Matll tech. tnc 

2 pm 	Business App1tca11ons Soltware Deve lop 
men t via Da ta Base Management. 
Or Andrew Whrns1on . Micro Dalil Base 
Sys tems 

3 p rn 	Appl1cat101. ot PASCAL to Small Sys1ems 
for Busrnes . Panel . Stan Vet1 . Modera1o r. 
Assoc1a 1ed Computer Sys1ems 

3 pm 	lnvestmenl Ana lysts of Stocks and 
Commod• t•es on a Microcomputer. 
Fred Cohen. Snearson Loeb Rhoades. Inc 

.1 p m Advantages o l D1slnbu led PrQcess1ng and 
Mult1-Processong. John tcelet . 01 Corp 

·l pm To oe assigned 

SATURDAY, NOVEMBER 1 

Noun 	Educat io nal Sollware Tile Goud. lhe Bad. 
Ille Ugly Jo Ann Corn 11 0. SU N Y at 
Sto ny Brouk 

19 0 S~ 111co Laoo1c1 
..>u D ~1uocn1 

.!.t. D r u<.11111c;1.:iu 

..>J 0 0111c1 I Please 5 pi!t.:•IY J 

3 0 Uu111 

ltl 0 t'c1Sor1t1d ;\ycr\CV 

19 0 P1o lcs.s1on.u Setv•Ct:'> 
10 D 11, ..,,., , ,c;11 ll1• ... , •1v 11111,•111 


/ I 0 T1Jt1StJQfl ,1h011 tA l lJ 


.u 0 Ullhl( 


lJ 0 W rw 1esa1u llc! t111 $ Jh..'::. 


t .a D Omer \µk}ilse Spvc. ry1 

1s D Sc1cnr.s1 

I 
I

BUSINESS TITLE (If Any)________ 	 I 
I 

TELEPHON'------------~ 

ZIP 

RCA Soi.ct S1a1e 

I p rn Computer-Ass isted Ma1t1erne11 1cs Cou r<;,c!> 


Or rrank ScallO. Ollt!Cfl~[)orouyt1 
Co111mu r111y CuHuyc 

2 µ rr1 Arttl1c1a l lnlellogence UptJ.i l" P1o l Pc lc r 
Kugel . Buston College 

2 pm 	Comp11tng and Re1rie11111y PcrsondJ MeL11Ld l 
Data. Or Derek Enlander. St Luke's 
H ospi tal 

2 pm r11e Presenl Sta le u l CP l Curnµattl) I.: 
Soltwar"· runy Gola. Ltlt!bua1 Assoc1c0lcs 

J p 11 	 Hogh Volume Data Handling An 
Introduc tion to file Proccssmg. P1oi P1~ 1 ur 

Kugel . Boslun College 
J µ m Cunnec1u1g 111e Cornµu ter lo t••c Oub1tlc 

wor ld . Prof Jarncs G 1ps. Bosturr Co llege 
4 pm Educa 11 011ri l Aµpll ca 111J11s 111 tri e t turn...: 

Da vid Afll Crea11.., • Curnp1jh11y MdY,<lLu~e 
4 p 111 HouselluttJ AµplH..Jt1uns '.J.w1 11 ! New 

Dr Denni:, J McGL J1h.: 

SPECIAL SESSION: EXECUTIVE EDUCATI ON 
CONFERENCE FOR BUSY PEOPLE 

Tl 1$ year , NSC~ wtll µ1cs~nt d spuc1dl l1 11t..: · l1v11r 

conference fo rm 1ldleU d::. dr1 1111 'll'.;)l\'1' rct :i.1 
Cd UC..dl lUlt fo r at..Jr111mSl rrt! Ul'Jo dlHJ t: .IC ~~tlhVC~ 

n1 • a1111 1~ to snow Ith~ cun l t:H:c tmv.• lu t...upl,.· 

w1t11 c..:omµulers ul Ous 111css Nu prior 
k.11owlecJye ol co rnpulers 1s 11 ~eded Tt1c :>e~::. 1 vn 

wi ll µruc..:ce:d on d step-Oy-slt.:µ oasis cuvc11ny 
<...urnputcrs. cumputer 1cugon. soltwa re sy~tt..:111:;, , 

and penµt1erals II will 1nc1 1cJ 1c 11ow w (3~Ses~ 
comµutcr requu emen ts . now tu tal tu 11endrn:::. 
..ind t1ow to make a sys te rn w urk eH1c 1~nny. di ti..: r 

you·v bvugl1t 11 wisely 
1\n ~.<J..!Cu l1 ve eduCcltllJll St?ss1un wlll De ~1vi.:11 

daily 101 four oays. Oct 29 mr uuyt1 Nvv I . "' 
th~ New York Coltseu111 Edi..:n s1;:ss1un '~ /1n11h.:U 
1r1 a ttendance. dnd reserva11on musl oc 111at.J • 
Reg1s 1ra11cm is on f1r s1 -come. hrst-serveCJ 
oasis Fee is $200. ano 111cludes thr e~-dJy 
ctdrrnss1u11 [I.; the National Small Co111puh.:r 
Snow. coflee break , arid wurkbouk rnmcnal ~ 

Please wnte or CHll th~ st1o w ufiic.;c rur :;,t;!':.;~1ur1 

01.itllne and reg1s1ra11on tunrl tDu no t usi: 
1eg1stre1t1un rurrn 111 1n1s .lll 101 spec 1c1I ses:,1un 

NATIONAL SMALL COMPUTER SHOW 
110 Charlotte Place 
Eng lewood Cliffs. N .J . 07632 (201) 569-8542 

DONE DAY $ 10 D TWO DAYS $20 
0 THREE DAYS $30 

Mall wnn paymen1 o f S10 fo r each day you 
wish to attend Use one lorm per person Ae 
g1s tra11on badge will be sen1 by mail 1n early 
October Cneck or money order only 

Mall prior lo October 10, 1980. 
Foreign orders: October 1, 1980. 
National Small Compuier Sl10w 
t tO Cnortone Place 
EnglewoOd Clolls. NJ 07632 
201-569-8542 
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DATE OF 	 FIRST FREE NUMBER RECORDI DATE OF LAST I 
R EGI ON l CREAT ION UPDA TE REGI ON OF TAGS L ENGTHI I 

I STARTINGTAG l ' TYPE ' LENGTH ' STARTING 	 LEN GTH :
I : l POSITION 1--- 1TAG N l TYPE • POSITIONREGION 2 

FIELD l F IEL D 2 	 Fl ELD NI I --- IREGION 3 

(a) GENER AL FILE ORGANIZATION 

TYPE D A A A A D A A A A D D 

WORK WOR K
DATE SURNAME NAME INITIAL ADDRESS PHON E DEG REE MAJOR IN TEREST 1 I NTE RE ST 2 E XPER I EN CE 1 EXPERIENCE 2 

F I EL D 8 10 10 28 8 16 20 20 2 2
LENG TH S 

RECORD L ENGTH 130 

1 ) 	 DATE : DATE ON WH ICH APPLICATION WA S SU BM ITTED 

2) 	 SURNAME : } 
3) FI RS T NAME : 3 FIELDS COMPRIS ING THE APPLICANT'S NA ME 
4) IN ITIAL : 
5) ADDRESS : ADDR E SS OF APPLI CANT 

61 PHONE : TELEPH ONE NUMBER OF APPL ICANT 

7) DEGREE : HIGHE ST DEGREE EARNED (E . G. B. S. ) 

Bl MAJOR : MA JOR FIE LD OF STUDY (E .G. MATHEMATICS) 


9 ) WORK IN TE REST l : PRIMARY AR E A OF IN TE REST (E .G. SAL ES) 
10) WOR K IN TEREST 2 : SECO NDARY AR EA OF INTEREST (E.G . PURCHASING) 
11) EXPERIENCE l : YEARS OF EXP ERI ENCE IN PRIMARY AR EA OF I NTEREST 

121 E XPER IENCE 2 : YE A RS OF EXPER I ENCE IN SECO NDAR Y AREA OF INTEREST 

( b) RECORD DESCRIPTION FOR A PERSONNE L DATA BASE 

Figure 1: Organization and example of a self-defining file. Figure la illustrates the data organization of a self-defining fi le. Figure lb 
presents the layout of a file record used in examples throughout this article. 

etff- POWER MODE~ 

• 	 RS 232 Communications over existing 

AC power lines. 

• 	 Easy installation - plug into AC 
receptacle. 

• 	 110 or 300 BAUD rate - switch 
selectable. 

• 	 Full duplex operation. 

• 	 Multipoint network capability. 

• 	 Standard DB 25 I / 0 connector. 

Order one per each communication point• 
$139.00 each Including shipping. C.0.0.. check 
or money order. 

BAY TECHNICAL ASSOCIATES. inc. 

Highway 603 • Boy SI. Louis, MS. 39520 
P.O. Box 387 (601) 467-8231 
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Nowl North Star 
·Application SoftwQrel 

North Star now offers application 
software for use on the HORIZON! 
Now you have one reliable source 
for both hardware and software 
needs! The first packages avail
able are: 

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

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

lnfoManager
lnfoManager is a powerful list
oriented, data management system. 
It will accept up to 50 categories of 
information for each record and has 
the ability to select and sort before 
printing. The North Star lnfoManager 
has power and flexibility for many 
applications: 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. 

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

NorthSta?f 

North Star Computers, Inc. 
1440 Fourth Street 
Berkeley, CA 94 710 
(415) 527-6950 
TWX/Telex 910-366-7001 



While they were thinking

hal'dwal'e andsoffwal'e, 

we wel'e thinking 

32K SUPER RAM 
16K MEMORY MASTER 
24K MEMORY MASTER 

MAIN 
MEMORY 

HARD 
DISK 

CONTROLLER 

B INCH 1 2 MEGABYTE 
FLOPPY DISKS 

S-100 SYSTEMS. From a d-in memory boards 
to add-on hard disk. High performance S-100 
busboards. Single, dual and quad-density disk 
systems with up to 1.2 megabytes on a sing le 
floppy disk drive. 1/0 boards. All , with 
the Morrow Designs systems approach 
to hardware and software. 
COST EFFECTIVE SYSTEMS. 
Morrow Designs Discus M26 offers 
26 usable megabytes of memory for 
Just $4,995. About $192 per mega
byte. And, it's a complete system, 
including a Shugart SA4008 
Winchester-type sealed-media 
hard disk, power supply, cables, 
and cabinet with fan. The single 
board controller supervises all 
data transfers, communicating 

frames. 

n\s~us1".t.\\ 
9UU\\.\\~~-

16K SUPER RAM 

with the CPU through 31/0 ports (command. 
status. data). The controller can generate inter
rupts at the completion of each command . A 
512-byte sector buffer is on-board . And the 

system is available for S-100 main

SYSTEMS FOR SYSTEMS. Whether 
you're building systems or trying to 
expand your present system at reason
able costs, Morrow Designs offers 

complete, cost-effective subsystems. 

Modular systems that allow you 

to build your system your way. 

SOFTWARE FOR SYSTEMS. 
Morrow Designs backs each 
subsystem with high-quality, 
fu lly-tested software. INSTALL 
software allows you to attach 

· 



systems. 

CPM LANGUAGES 


C RATFOR, FORTRAN 

PASCAL, BASIC 


280/8080
CPU 

AUTO-INSTALL 
DEVICE 

DRIVERS 

IEEE STANDARD S-100 BUS 

1K 
ROM 

IK 
RAM 

REAL 
TIME 

CLOCK 

DAISY PORT 

DAISY WHEEL 
PRINTER 

MULTI BOARD 

PROGRAMMABLE 
INTERRUPT 

CONTROLLER 

3 SERIAL PORTS 

RS 232 RS 232 RS 232 

WORD PROCESSING 
DATABASE 

MANAGEMENT 
ACCOUNTING 

FLOPPY 
DISK 

CONTROLLER 

14 INCH 26 MEGABYTE 
HARD DISK 

RS 232 

1 

to you is reliable system efficiency at any Morrow disk system to any CP/ M 
cost effective prices. system operating under CP/ M. 

Morrow CPM/ CDOS software allows Better systems for less. See Morrow 
you to attach any Morrow disk drive Designs full line of memory and 1/ 0 , 
to Cromemco Systems. In fact, if soft plus floppy disk/ and the M26 hard 
ware runs under CP/ M, it will run on disk system at your computer sup-
any Morrow Designs hardware. plier. Or, send in the coupon for our 

fu ll line catalog. Can't wait: Call us atCOMPARE PERFORMANCE. 
(415) 524-2101 . Hardware performance. Software 

performance. System performance. Any 
Morrow Designs disk drive, hard or floppy, 
can be mixed and matched through Morrow 
Designs standard software. And all necessary 
hardware, software and firmware is included 
with each system. 
NOW, COMPARE PRICE. Morrow Designs 
products offer maximum efficiency at minimum 
cost. But we don't cut corners. What that means 

MDRRDWDESIGNS 
5221 Central Ave Richmond CA 94804 

Gentlemen. Please send me your complete OEM hardware and 
software spec1f1cat1ons. Plus the name of my nearest distributor. 
Name ____________________ 

Company _ ________________ ~ 

Address------------------
City_______ State_______Z1p ____ 

Circle 81 011 Inquiry card. 
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~ Listing la: A complete self-defining file. The first line , which begins "2-3-79", is region 1 of 
~ the file. The second and third lines , which begin with "DA TED" and "10", are region 2 of 
~ the file. The rest of the file is region 3, that contains data beginning with one line per record 
~ on this listing. 

~ 
m .., 2- 3-7'1 2- 3-79 24 12 6'> 
c 

"" g· DATfl! q lLNAMA 5 5FtJAMA 5 tOINITA l"iAODRA 14 l !, TEL 110 4 ~llDEG A ? 31lMJJ.I A b 3bllvl1A 1 0 44INT2A 
c;· 10 5<1EXP1D 1 h4EXP20 1 65 
~ 71l/ll/08tlLACKWELL LARRY ~I /l l !'\0 PALLISHR OET'lOI T •1 l l\7l-9167f'.A GENEkAL RIJSINESSSALFS/MA'lKETI~G PUJ.ICHASillJG ll 2 
~ 

78/ll/12KIHFT PHH I CK A 2h0 /j 4 VILLAr;E Pl_ Y 1~ t lUTH ~1 I 4q5-1,17h~S MATHE MATICS f' tWl)LJC T E:·JG Rb MANU FACTURING ENGRG 2 0 

7~/ll/02HACKMAN GERALD f( 292 CAt<llwFLL TOLf- 110 On 222-5752dA GE~EJ.IAL h1JS I NESS SALFS/ MA>1KE TI NG QllALITY CONTRO L 0 

7g;09/28MARCHANT HAROLD R 9670 TRIOE.LA~lt DEA'<'3(Jl<N .~I 5b l-2 553 BS MFC4ANJCAL E~GRGPRUnurT E~G4G MA 11111 F AC TLI I./ ING ENG R G 0 

78/09129MALST DfNNIS R 1 '125 CHf ,\JE TOLF.1) 0 OH 333-471aMS ~ECHA N ICAL F:NG~GPHOOUCT ENGRG TECHNICAL RESEARCH II 2 

7~/10/l'11lU"JNING ALLUI r:; 1021 THlf<O ~YAN norrt. MI H68-73?bBS EUUC~TJON Cf.l MP IIT ER P i-1 0 GR A~4 M I Jlj GtJ IJ A L I T Y C I) NT R0 L 0 ?. 

78/10/05t<El!FORD KEV TN n 17504 I< AN I ER ALLEN PAt<K Ml ?17-4545t;A ECOfl.lJMIC:S IJIJA L l TY CONTRIJL S A U': S I M A R K E T I Ill G 3 q 

78/09/lSSTANLE.Y SllSAN A 2'1213 GRF.E"JLAWN DETROIT IA I 555-t;002rlS+ GFl\IERAL fiJJSTNESSACCUllNT f ·"<G SALES/MARKETil\G 0 

7'3/10/lOMAYNAR(l STFPHE!\/ L 31-500 RIJSH'10i-llO F R A '' K L l I'< M l P.15 -42 02'-IS PSYCHOLOr; y ll\JOllSTi'l I AL REL A T 101,,SSALES/MAJ.IKET ING 1 0 

78/12/lOPALINDROMEANTHONY J 4 3 4 4 I ()AR TM[1 I ITH N() Vl ~A T lJ4 7-3'l 02iiS ELECTRICAL ENGJ.IGTFCHrd CAL J.IESfAl./CH PRODllCT ENGRG 15 2 

78/10/0<IDAYTO"J Ti" 0"'1 AS F 2125 TULA NE NESTLA~O '1 I h66-3~20rl5+ n~ AFTT~ G ll t S 1 G N Ii)!.- AF T I NG PRODUCT ENG'lG 6 0 

7f3/09/3UHA YDEN MARY E 2'10!12 PIPF:R TAYLO'< MI 7'J':i-'155 UA MA THF l•A Tir:S ACCOUNT f!IJ(.: SALES/MARKETI•\IG 10 2 

78/09/25VAN HOHN BE P1•A RI) G 17 Ill 5 IJ 'JS ET L J V 0 iH A HI 2;>7 -4 1J2\f1A PSl'CH l) LOr,y INO~STl-l!Al t<ELATIONSPUJ.ICHASINr; 2 4 

7B/09/16T1BtlY ~.HIT IN N lq Ol LAKELAND CHICAGO IL l,5b-3701li1S ELECT><ICAl. E••G RG TECHNICAL RESFARCH PRrll)IJCT ENGRG 0 0 

7tl/09/13SUNICK PAUL w 541Q HILL l)A~PA~K Ml 599-34'17A DRAFTING OES IGN/ 1) >1AFTI NG PRODUCT ENGRG 3 0 

7~/09/15KOHN ROBERT C &~65 AHNER SOUTHFIELD MI 'J33-AU52AS CU4PUTFR 5CTENCECOMPUTEP Pt<UGRAMMJNGllJONE 0 

7Ji/08/22HAYES JAM€S K 1521 SHOETRFF T<?OY Ml 551-'1874RS PHYSICS TfCHNTCAL RESEARCH Pi<OOUCT E~GRG 5 

71\/ l 1 /20S"'11 TH HEl~IH "'1 130 BARO D EA~HO RN ~I 469-7412"1S MEC'-!A1<ICAL Fl\IGRc;PROlllJCT E~-'Gf<G NQ~Jt 3 0 

7'3/07/0bKYSER CY"JTHIA A 5 820 '1ULhERkY NAYN€ MI 6 b h - 'i 2 ll 7 8 S C'"I 1"1 P II TE ii SC I f NC EC 0 i~ P lJ TF: I./ PIW GR A' l ;41 NG TECH N IC AL fl ESE ARCH 0 
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Now 
Graphics 
for your coll1puter 

S680 
Expanci _vour computer's capabilities with this eas_v- to-use drum p lotter. 

The Strobe Model 100 interfaces to an~1 computer to generate professional quality graphics. 


OFFERING High Resolution Graphks Output * Outstanding Perfo rmance * Assembler Coded 

Drivers for High Speed Plot1ing * Precise Operator Controls • Interactive Coordinate Input 


ALSO AVAILABLE Harriware Interfaces for -TRS -80 ·APPLE 11 ·PET· S-100. 

Applications Softv.rare Package proviriing vector plotting and variable size alphanumerics 

for: TRS-80 Level II BASIC Applesoft BASIC , Northstar BASIC., CBASIC, 

Microsoft BASIC &i FORTRAN. 


'l• fS 80 APPi.i II oln<J Pi I .11c 1•aidcn1t1 rk s ol lar\dy Cl" I Anolt• Com11u!t:1 CJ 
1ll(J Com.,,Otlf\11..' !:ius1ric--.~ \t,1cf'\1nes re~Pf'Cl• ... C''v 
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Listing lb: File records from the self-defining file of listing la , printed in formatted form. 

RECH 3 
DATE 
LNAM 
FNAM 
JNIT 
ADDR 
TELH 
DEG 
MJR 
INT1 
INT2 
EXP! 
EXP2 

RECH 4 
DATE 
LNAM 
FNAM 
!NIT 
ADDR 
TELH 
DEG 
MJR 
INTI 
INT2 
EXP! 
EXP2 

RECH 5 
DATE 
LNAM 
FNAM 
!NIT 
ADDR 
TELH 
DEG 
MJR 
INTI 
INT2 
EXP! 
EXP2 

78111108 
BLACKWELL 
LARRY 
w 
8180 PALLISTER DETROIT MI 
871 -9 167 
BA 
GENERAL BUSINESS 
SALES/MARKETING 
PURCHASING 

4 

2 


78/11112 
KRAFT 
PATRICK 
A 
26044 VILLAGE PLYMOUTH Ml 
445-6176 
MS 
MATHEMATICS 
PRODUCT ENGRG 
MANUFACTURING ENGRG 

2 
0 

78111102 
HACKMAN 
GERALD 
R 
292 CARDWELL TOLEDO OH 
222-5752 
BA 
GENERAL BUSINESS 
SALES MARKETING 
QUALITY CONTROL 
7 
0 

RECH 6 
DATE 
LNAM 
FNAM 
!NIT 
ADDR 
TELH 
DEG 
MJR 
INTI 
INT2 
EXP! 
EXP2 

RECH 7 
DATE 
LNAM 
FNAM 
!NIT 
ADDR 
TELH 
DEG 
MJR 
INTI 
INT2 
EXP! 
EXP2 

RECH 8 
DATE 
LNAM 
FNAM 
INIT 
ADDR 
TELH 
DEG 
MJR 
INTI 
INT2 
EXP ! 
EXP2 

78/09/28 
MARCHANT 
HAROLD 
R 
9670 TREELANE DEARBORN MI 
581 -2553 
BS 
MECHANICAL ENGRG 
PRODUCT ENGRG 
MANUFACTURING ENGRG 

I 

0 


78/09/29 
MALST 
DENNIS 
R 
1025 CHENE TOLEDO OH 
333-4714 
MS 
MECHANICAL ENGRG 
PRODUCT ENGRG 
TECHNICAL RESEARCH 
8 

2 


78110119 
DUNNING 
ALLAN 
G 
1021 THIRD WYANDOTTE MI 
888-7326 
BS 
EDUCATION 
COMPUTER PROGRAMMING 
QUALITY CONTROL 
0 
2 

t::DS-65 Dl~e~~!~~a~~~w~~~u~ll~o~c~p~~~o~e ~?a~e~tio~a~~~~:amuse y:\ 
friends, watching your house while you're away, taking computer portraits ... the appl icat ions abound! The DS-65 is a random access video digitizer. 
It converts a TV camera's output Into digital Informat ion that your computer can process. The DS-65 features: 

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

• Versatlllly: Accepts either interlaced (NTSC) or industrial video Input 
• Economy: A professional tool priced for the hobbyist 

The DS-65 is an Intelligent peripheral card with on-board software In 2708 EPROM. 

Check these sottware features : 


• Full screen scans directly to Apple Hi-Res screen 
• Easy random access digitiz ing by Basic programs 
• line-scan digitizing for reading charts or tracking objects 
• Utility functions for clearing and copying the HI-Res screen 

Lei your Apple see the world! 

DS-65 Price: $349.95 

Advanced Video FSll Camera Price $299.00 

SPECIAL COMBINATION PRICE: $599.00 


APPLE SELF·PORTRAIT 

P.O. BOX 1110 DEL MAR, CA 92014 714-942-240°.I 
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HIVE WE 

Ill I Pllllll 


FllYll! 

The new computers are showing off. 
Over $50 mil lion worth of equipment in over 100,000 

square feet of space, including the latest software and hard 
ware for business, government. home and personal use. Every

thing the NCC show has and more will be on display, and you can 
buy it all right on the spot. 

Computers costing $150 to $250,000, mini and micro com
puters, data- and word-processing equipment, te lecommunica
tions , office machines , peripheral equipment and services from 

leading names in the industry like IBM, Xerox. Radio Shack 
and Apple wil l all be there. 

There'll be conferences on business uses of small to 
medium sized computers, and how to make purchasing 

evaluations. 
There'll be robots , computerized video games, 

computer art and computer music. 
Everyone from kids to people who earn their liv

ing with computers will have a great time at the larg
est computer show ever organized in each region . 

Admission for adults is $5. The public is 
invited, and no pre-registration is necessary. 

Don 't miss the computer show that 
~-==~ ·=:;:-:--:- mixes business with pleasure. Show 
:-:::..;=~::..:: = up for the show..:-~::..: :-:;=:-:-:-:-: 

~-- :s..u:-::~ =::.:: ----. 

--·---- --- -- ·-- ;.-;;!..,:=;; 5L; ;;~ i SL--- ---··-- ~--Lu;:~; ·~_: 5~;; --~ 
:-: :.:-:..:.: 
.::::u~ 

WASHINGTON, D.C. 
D.C. ARMORY/STARPLEX 


THURSDAY-SUNDAY 

SEPTEMBER 18-21 


11 A.M. TO 9 PM. THURS.-SAT 

11 A.M. TO 5 PM. SUN . 


--.........
-- .-- 
.::::u~ 

CHICAGO 
McCORMICK PLACE 

THURSDAY-SUNDAY 


OCTOBER 16-19 

11 A.M. TO 9 P.M. THURS.-SAT. 


11 A M. TO 5 PM. SUN. 

r--------------------------------1 
~ Produced by Nalional Compuler Shows, ~ 
: 82~ Boylslon Streel, Chestnul Hill, MA 02167. : 
: Telephone (617) 739-2000. : 

' ' ~------.------_-_--_-_--_-_-_-~ : Please send me: : 

BOSTON 
HYNES AUDITORIUM 

PRUDENTIAL CENTER 

THURSDAY-SUNDAY 


NOVEMBER 20-23 

11 A.M. TO 9 PM. THURS.-SAT. 


11 A.M. TO 5 P.M. SUN. 

, 
I 
I 

0 __ adull ti ckets at $5 each. I have enc losed the proper amount of$ __ I 
I

O lnforma1ion on lhe show's con ference p rogram. I 


D Hotel registration informat ion O Exhibitor renlal information I 
I 


I 

Please print: Name _____________________ I 
I 

Add res•-- ------------------- ' 
I 

' 
City ________State _______ Zip _____ ' I 

I 
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Text co11ti11ued from page 116: A Nassi-Schneiderman flowchart 
The overall organization of the of segment 1 is presented in figure 2b . 

information-retrieval system is il (Such flowcharts are given for all 
lustrated in the block diagram of routines.) It is quite stra ightforward 
figure 2a. The main program serves and serves only to pa rse commands 
only to call segment 1 into memory entered by the user . These are : 
from the disk, and is never returned 
to . More will be said of this later • CREATE: this command causes 
when the use of memory overlays in segment 2 to be called into 
this implementation is discussed. memory, which will prompt the 

(2a) 
CALLS I N 

MA IN PR OG RAM
SEGMENT I 

PARSE COMMANDS 
AND CALL IN 
APPROPRIATE 
SEGMENT 

t t 

INPUT 
DATA 

SEGMENT I 

l! 
ANSWER 

A FILE 
CREATE 

QUERIES 

SEGMENT2 SEGMENT 3 	 SEGMENT 4 

(2b) 

I • PARSE ROUTINE •/ 

l. START /* PARSE COMMANDS AND CALL APPROPRIATE SEGMENTS * / 

2 . WHILE COMMAND IS NOT "STOP " DO 

3 . PRINT " ENTER A COMMAND " 

4 . READ COMMAND 

COMMAND • "CREATE" 

6. 
CALL 
SEGMENT 
TO CREATE 
A FILE 8. 

14 . STOP 

CALL 
SEGMENT 
TO INPUT 
DATA 10 . 

CAL L 
SEGMENT 
TO ANSW ER 
QUERIES 12. 

0 
13. 

PRINT 
" UN RECOG· 
NIZABLE 
CO MMAND " 

Figure 2: Block diagram of program design and Nassi-Schneiderman chart for parsing 
routine. Figure 2a illustrates the overall design of the information-retrieval system pro
gram. It is designed in such a way that only one of tJ1e four program segments needs to 
be in computer memory at any one time. Figure 2b is a Nassi-S chneiderman chart of the 
routine in segment 1 that decides what segment is to be loaded into memo,.y next. The 
L-shaped bracket labeled step 2 performs steps 3 thru 13 under the control of a "while" 
loop statement. Any step labeled 0 means to do nothing for that step. (See reference 5 
for more information on this type of structured flowchart). 
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user for the information necessary 
to create a file . 

• 	 INPUT: this command causes seg
ment 3 to be called in, which will 
prompt the user for information 
necessary to insert new records 
into a file. 

• 	 QUERY: this command causes seg
ment 4 to be called in to prompt 
the user for and answer queries 
pertaining to a file . 

• 	 STOP: terminates program execu
tion . 

Whenever creation, input , or query 
operations are terminated, the respec
tive segment (2, 3, or 4) calls in seg
ment 1 once again to parse additional 
commands. This structure (segments 
1 thru 4) is completely analogous to a 
main program and three subroutines, 
and will be treated as such in the 
discussion of the three major file 
operations. 

As previously indicated, some 
planning is required prior to the crea
tion of a file. The user must first 
determine the information to be 
stored, the number of required fields 
per record, appropriate tags for the 
fields, field lengths and types 
(alphanumeric or digital) and the 
maximum number of records re 
quired. This last requirement might 
not be necessary in implementations 
where extendable files are used. 
However, our implementation made 
use of nonextendable files with fixed 
record lengths. 

An example of the interaction 
which takes place when creating the 
personnel file is shown in listing 2. 
Segment 1 prints the prompts 
"ENTER A COMMAND" and"#". 
The reply to the prompt "#" is the 
command "CREATE". Segment 2 
then prompts for the name the user 
wishes to give the file, the number of 
records the file is to contain, the 
record length, and the number of 
tags. This dialogue corresponds to 
steps 1 thru 12 of the create-routine 
algorithm shown in figure 3 . The test 
at step 8 determines whether or not 
the user's logical record will fit within 
128-word (256-character), fixed
length physical records . (The 
Hewlett-Packard computer uses 
16-bit words.) The test at step 13 is 
necessary because there is only 
enough room in one record (region 2) 
for eighteen field-description ag
g re gates. Two words (four 
characters) are needed for the tag, 
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Tinie & Money. Commodore®, Atarie & Appl~ 

users get ntore with VisiCalc™ software. 


A financial VP in Massachusetts is cutting the time it takes 
to prepare month-end reports from three days to three hours. 

A California company is replacing most of its time-share 
computer service with a personal computer and VisiCalc, 
saving at least $30,000 the first year. 

Thousands of other personal computer users are also sold 
on how VisiCalc is increasing their productivity. Besides saving 
time and money, they're simplifying their work and getting 
more information that helps them make better decisions. A 
typical user reaction comes from a New York dentist: 

"VisiCalc has become an integral part of my businesi' 

VisiCalc displays an "electronic worksheet'' that auto
matically calculates nearly any number problem in 
finance, business management, marketing, sales, engi
neering and other areas. The huge worksheet is like a 
blank ledger sheet or matrix. You input problems by 
typing in titles, headings and your numbers. Where 
you need calculations, type in simple formulas 
(+,-,x,+) or insert built-in functions 
such as net present value and averaging. 
As quickly as you type it in, VisiCalc 
calculates and displays the results. 

"l am extremely impressed with Visi
Calc's capability, flexibility and orderly 
presentation of instructions'.' 

So writes the director of a New York cor
poration. He appreciates VisiCalc's powerful 
recalculation feature. Change any number in 

more alternatives and forecasting more outcomes. It really 
increases your decision-making batting average! 

When you finish, you can print a copy of the worksheet just 
as it appears on the screen and/or save it on diskette. 

''I like VisiCalc's ease of use'.' 

That response comes from a Utah businessman using Visi
Cak for production forecasts, financial report ratio analysis and 
job cost estimating. Ease of use is VisiCalc's best-liked feature. 
It's designed for a non-programmer, and has an extensive, easy
to-understand instruction manual. 

Users also like solving a wide variety of problems with 
VisiCalc ... and solving them their way. VisiCalc can even 

justify the cost of a personal computer, according to a New 
Hampshire financial analyst: 

"VisiCaJc is paying for itself over and over:' 

VisiCalc is available for 32k Commodore PETICBM, Atari 
800 and Apple disk systems. VisiCalc is written by Soft

ware Arts, Inc. 
See VisiCalc at your Personal Software dealer. 

For your dealels name, call Personal Software lnc. 
at 408-745-7841, or write 1330 Bordeaux Drive, 

Sunnyvale, CA 94086. 
While there, see our other Pro

ductivity Series software: Desktop Plan 
and CCA Data Management System. 
They're like time on your hands and 
money in the bank. ~ 

your model and instantly all numbers affected by 
that change are recalculated and new results are 
displayed. You can ask "What if .. .r,' analyzing ?iS~~==lil 
Commodore if. .1 reglsterrd lrJdemark of Commodore 
Business M11c.htneti Inc., At.i ri is a regi~ tered lr•dtm..rk of sor
J\tui Inc.. Applr is A registered tndem;irk of Apple
Computer Inc. 
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Buy By Mail 

and Save! 


COM PUTERS 

INTERTEC SuperBrain 32K . $2495 
64K RAM, List $3345 ......... $2695 
64K Quad, List $3995 . ........ $3395 

NORTH STAR Horizon I 
16K D.D. Kit .. ......... . . .. . $1259 
32K D.D. Kit .. . ... . ....... . . $1579 
32K Assembled, List $2695 ... . $2149 

Horizon 2 32K DD, Assm ., $3095 $2439 
32K QD, Assm. , List $3595 .. .. $2859 

CR OM EM CO Z-2, List $995 ... $ 829 
System 2, 64K, List $3990 ..... $3179 
Svstem 3. 64K, List $6990 ... .. $5479 

ATARI 400, List $630 . . . ... . $ 489 
800, List $1080 ........ . ... .. $ 839 

Tl -99/4, List $1150 ............ $ 985 

DISK SYSTEMS 
THIN KER TOYS Discus 2D . $ 939 

Dual Discus 2D .. . ...... . .... $1559 
Discus 2 +2, List $1549 ...... . $1288 

PRINTERS & TERM INALS 
PAPER TIGER IDS-440 ....... $ 849 
with Graphics Ootion ...... . . . $ 949 

CENTRONICS 730-1, List $995. $ 639 
737, List $995 ........ .. .... $ 849 


T.I. 810 ... . ................. $1575 


INTERTU BE II , List $995 ..... . $ n9 
PER KI N-ELMER Bantam 550 .. $ 789 
TELEVI DEO 912C .... . .. . .. .. . $n9 
920C ...... .... ... ... . .... . . $ 839 

HAZELTINE 1420 ............ $ 839 

1500 ... . ....... ... .•.. . .. .. $ 879 


SOROC 120 .... . ....... . .... $ 745 


FLOPPY D ISKS SPECIA L 
5 Yo'' Box of 10 ONLY $29.95 

[specify TRS·BO. Nonh Star, SuperBrain, etc .I 

Mosl items m stock 101 immed1ille dellvtry. Factc.y sealed cartons. 
wt lull laclory warranty NYS ces.identl add appropnate s;al!$ ta• 
P11ces do no1 include $h1ppmg. VISA and Master Cha rge add 3°9. 
CO.D 0tden rfQcure 25~ dellOSlt Prices sub1ect to change w1tOOut 
nohce_ 

Computers 

Wholesale 

P.O. Box 144 Camillus, NY 13031 

I~ (315) 472-2582 1• 1 


,. CREATE ROUTINE */ 

I. START/* CREATE SELF DEFINING FILE*/ 

2. PRINT "E NTER FILE NAME " 

3. READ FNAME 

4. PRINT "ENTER FILE SIZE 111' OF RECORDS)" 

5. READ SIZE 

6. PRINT "E NTER RECORD LENGTH (IN WORDS) " 

7. READ LENGTH 

8 . YES 
LENGTH<•~ 

? NO 

9. CREATE FILE FNAME JO_ 
11. PRINT "ENTER NUMBER OF TAGS" PRINT 
12 . READ NTAGS " RECORD 

NTAGS < • 18 
LE NG TH 
IS TOO13. YES ;> NO 
L ARGE , 

14 . INSERT DATE OF CREATION AND LAST UPDATE MAX IMUM 

IN FIRST RECORD 15. • 128" 

16. INSERT NTAGS AND LENGTH IN FIRST RECORD 
PR INT 
" NUMBER 

17 . WR ITE FIRST RECORD TO FILE OF TAGS 

18. SUM • 0, ITEMP •I IS TOO 

19. FOR I• I TO NTAGS DO 
LARGE, 
MAXIM UM 

20 . PRINT "ENTER TAG", I ," TYPE AND FIELD LENGTH • 18 " 
IN WORDS" 

21. READ TAG (I), TYPE, FIELD LE NGTH 

22 . SUM=SUM+FIELD LENGTH 

23 . INSERT TAG (I ) , TYPE AND FIELD LENGTH IN 
SECOND RECORD 

24. INSERT ITEMP IN SECOND RECORD t • !TEMP IS 
STARTING POSITION OF NEXT FIELD */ 

25 . !TEMP • ITEMP+ FIE LD LENGTH 

26. YES 
SUM•LENG~ 

;> NO 

2 7. WRITE SECOND RECORD TO FILE 
28. 

2 9. CLOSE FILE FNAME PR INT 
" SUM OF 

30. PRINT " FILE CREATION COMPLETED" FIELD 
LENGTHS 
NOT EQUAL 
RECORD 
LENGTH " 

31. RETURN 

Figure 3: Nassi-Schneiderman chart for the file-creating routine in segment 2. This 
routine prompts the user for the overall characteristics of the file and the characteristics 
of each field within the file. 

one for the field type (the letter D for 
digital or A for alphanumeric) and 2 
words each for the ASCII representa
tion of the field length and the start
ing position. At step 14, a call to an 
operating-system function retrieves 
the current time, which is inserted in
to region 1. The number of tags and 
the logical record lengths are inserted 
at step 16, and then the region is writ
ten to the file . 

Steps 19 thru 25 prompt the user 
for the tags, types, and field lengths 
as shown in listing 2. The only syn
tactic restrictions on tags, other than 
a maximum length of four characters, 
is that they not begin with a digit and 
do not contain a colon . The reasons 
for these restrictions will become 
clear when the query routine is 
discussed. These values are placed in 
region 2 as the aggregates that were 
previously described. Step 26 is a 
check to insure that the sum of the 

field lengths given equals the specified 
record length. Region 2 is then writ· 
ten, the file closed, a message in
dicating successful file creation given 
to the user, and control is returned to 
segment 1. 

Entering Data 
Putting data into a file previously 

created is the most straightforward of 
all operations in this information
retrieval system. In preparation, all 
that is required is that the user have 
on hand the values to be inserted in 
each of the fields that make up a 
record in that file. 

Listing 3 is a listing of the dialogue 
that took place during the insertion of 
three records in the personnel data 
base. Once the command "INPUT" is 
given, the user is prompted for the 
name of the file to be modified. This 
corresponds to steps 1 thru 3 in the 
Nassi-Schneiderman chart for the in-
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Listing 2: The file-creation process. This listing details the questions and answers necessary to create the employee file EMPFLl of 
listing 1. It follows the structured flowchart of figure 3. This computer uses a 16-bit word lengt/1 . 

ENTER A COMMAND 
NCREATE 
ENTER FILENAME 
NEMPFLl 
ENTER FILE SIZE (#OF RECORDS) 
N30 
ENTER RECORD LENGTH (IN WORDS) 
N 65 
ENTER NUMBER OF TAGS 

ENTER TAG l, TYPE. AND FIELD LENGTH IN WORDS 
#DATE 
ND 
N 4 
ENTER TAG 2, TYPE, AND FIELD LENGTH IN WORDS 
NLNAM 
NA 
N 5 
ENTER TAG 3, TYPE, AND FIELD LENGTH IN WORDS 
NFNAM 
NA 
H 5 
ENTER TAG 4, TYPE, AND FIELD LENGTH IN WORDS 
NIN IT 
#A 
N 1 
ENTER TAG 5, TYPE, AND FIELD LENGTH IN WORDS 
MDDR 
HA 
Hl4 

t• INPUT ROUTINE•/ 

I. START I* I NSERT RECORDS IN A FILE * / 

2. PRINT "E NTER NAME OF FILE IN WHICH TO INSERT RECORDS " 

3. READ FNAME 

4. OP EN FILE FN AME AND BUILD TABLE OF FI LE DESCR IPTORS 

5. ISWT • l 

6. I BEGIN : IFREE 

7. WHILE IS WT : I DO 

8. PRIN T " ENTER A NEW RECORD? ( Y OR N ) ' 

9. READ MAY BE 

10. YES 
MAYBE = 11 ¥ 11 

? 

11. FOR I• l TO NTAGS DO 12. 

13 . PR I NT TAG (I ) 
I SWT: 0 

14 . READ VALUE LEF T JUSTIFIED 
INTO STRING 

~(I ) :'~ 
I ? NO 

16. RIGHT J UST I FY 17_ 

VALUE IN 0 
FIELD WITHIN 
STRING 

18 . WR ITE STRING TO REGION I FREE 

19. I FRE E= !FREE+ 1 

~EE•IBEGIN 
? 

21. 22 . RE.\D FIRST REGION 

0 23 . INSERT CURRENT DATE IN REG ION 1 

2 4. INSERT IFREE IN REGION 1 

2 5. WRITE REGION 1 

2 6 . PRINT 'U PDATE OF FILE ', FNAME, " COMPLETE " 

27. CLOSE FILE FNAME 
2 8. RETURN 

NO 

NO 

figure 4: Nassi-Schneiderman chart for the record-input routine in segment 3. This 
routine prompts the user for all the fields of a new record to be added to an existing file . 

ENTER TAG 6, TYPE, AND FIELD LENGTH IN WORDS 
NTELH 
ND 
N 4 
ENTER TAG 7. TYPE, AND FIELD LENGTH IN WORDS 
NDEG 
NA 
N 2 
ENTER TAG 8, TYPE, AND FIELD LENGTH IN WORDS 
NMJR 
HA 
H 8 
ENTER TAG 9, TYPE, AND FIELD LENGTH IN WORDS 
#INTI 
NA 
NIO 
ENTER TAG 10, TYPE, AND FIELD LENGTH IN WORDS 
NINT2 
NA 
NIO 
ENTER TAG 11, TYPE, AND FIELD LENGTH IN WORDS 
NEXPI 
ND 
N I 
ENTER TAG 12, TYPE, AND FIELD LENGTH IN WORDS 
NEXP2 
ND 
H I 
FILE CREATION COMPLETED 

put routine given in figure 4. Step 4 of 
the flowchart accesses the first two 
regions of the file specified and 
retrieves the information necessary to 
allow the proper formatting of new 
records and their insertion in the file. 
This information is as follows: 

• 	 first free region, number of tags, 
and record length 

• 	 four arrays, the dimension of 
which is determined by the number 
of tags (Remember that the max
imum number is eighteen.) The in
formation in these arrays cor
responds to the values stored in 
region 2. That is, one array con
tains the tags, another the 
associated types, and the other two 
contain the field lengths and start
ing positions. Thus, by referencing 
the ith element of each array, all of 
the descriptive information regar
ding the ith field may be obtained. 

Referring once again to listing 3, it 
may be seen that if the user responds 
with "YES" (or simply "Y") to the 
prompt "ENTER A NEW RECORD", 
he will be prompted for values to 
insert in each of the fields which 
define a record. The form of the 
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A Few Extraordinary Products for Your 6800/6809 Computer 

From Percom ... 

Low Cost 
Mini-Disk Storage 
in the Size You Want 

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

Features : 1-, 2- and 3-drive systems 
in 40- and 77-track versions store 
102K- to 591K-bytes of random ac
cess data on-line • control lers in
clude explicit clock/data separation 
circuit. motor inactivity time-out c ir

cuit, buffered control lines and other 
mature design concepts • ROM 
DOS included with SS-50 bus ver
sion - optional DOSs for EXOR
ciser • bus • extra PROM sockets 
on-board • EXORciser• bus version 
has 1 K-byte RAM• suppor1ed by ex
tended disk operating systems ; as
semblers and other program de
velopment/debugging aids: BASIC, 
FORTRAN , Pascal and SPL/M lan
guages; and, business application 
programs. EXORciser* Bus LFD-400EXTM -BOOEX™ Systems 

Versatile Mother Board, Full-Feature Prototyping Boards 
Printed wiring is easily soldered tin-lead plugged into an SS-50 bus. Features 
plating. Substrates are glass-epoxy. Pro wide-trace conductors. Price: $21.95 
totyping cards provide for power regula SS-50 BUS CARD - accommodates 34
tors and distributed capacitor bypassing, and 50-pin ribbon connectors on top
accommodate 14-, 16-, 24- and 40-pin edge, 10.pin Molex connector on side 
DIP sockets. Prototyping boards include edge. Price: $24.95. 
bus connectors. other connectors and SS-30 BUS CARD - 1 '!.-inch higher 
sockets are optional. than SWTP 1/0 card, accommodates 34
MOTHERBOARD - accommodates five pin ribbon connector and 12-pin Molex 
SS-50 bus cards. and may itself be connector on top edge. Price: $14.95. 

The SBC/9m. A " 10" By Any Measure. 

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

The SBC/9™ includes PSYMON™. an easily extended 1
Kbyte ROM OS. Other features include: 

• To1a1 compalibilily with the SS·50 bus. Requires no changes to the 
motherboard. memory or 110. 
• Serial pon Includes bit-rate generator. RS-232-C compatible with 
optional subminiature ·o· connector installed. 10-pin Molex connec
tor provided 
• Eight-bit . non-latched , bidirectional parallel port is multi-address 
extension of system bus. Spans a 30-address field ; accommodates 
an exceptional variety of peripheral devices. Connector is optional 
• Includes 1-Kbyte of static RAM. 
• Costs only $199.95 with PSYMON™ and comprehensive users 
manual that includes source listing ol PSYMON" '· 

n• trademark ot Percom Data Company, Inc 
• ttademark ol the Motorola Corporation. 

Prices and specifications subject r.o change without notice. 


The Electric Window™: Instant , Real-Time Video Display Contro l 

Memory residency and outstanding software control of display format and 
characters make this SS-50 bus VDC card an exceptional value at only $249.95. 
Other features: 
• Generates 128 charac
ters Including all ASCII dis
playable characters plus 
selected Greek letters and 
other special symbols. 
• Well-formed, easy-to
read 7x12-dot characters. 
True baseline descenders. 
• Character-store (display) 
memory included on card. 
• Provision for optional 
character generator 
EPROM for user defined 
symbols. 
• Comprehensive users 
manual includes source 
listing of Driver software. 
Driver - called WINDEX™ 
- is also available on mini
diskette through the Per
com Users Group. 

Products are available at Percom dealers nationwide. Call toll-free,PERCOM DATA COMPANY. IN C. 
2 11 N KIRBY GARLAND. TEXAS 75042 1-800-527-1592, for the address of your nearest dealer. or to 

(2141272·3421 order direct. Circle 354 on inquiry card. PEJHJClM 
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Listing 3: The record-input process. This listing details the questions and tmswers necessary to add th ree records to tli e EMPFLl file. It 
fo llows tl1e stn1ctured flowchart of figure 4. 

A DDR = 29213 GREENLA WN DETROIT MI 
ENTER A COMMAND TEL# = 555-8002 
HIN PUT DEG= HS+ 
ENTER NAME OF FILE JN WHICH TO INSERT RECORDS MJR = G ENERAL BUSINESS 
+ EMPFLl 
ENTER A NEW RECORD?(Y OR N) 
+Y 
DATE= 78/10/05 
LNAME = REDFORD 
FNAME= KEVIN 
INIT = D 
ADDR = 17504 RANIER ALLEN PAR K MI 
TELH = 277-4545 
DEG=BA 
MJR =ECONOMICS 
INTI = QU ALITY CONTROL 
INT2 = SALES/MARKETING 
EXPl =3 
EXP2 = 4 
ENTER A NEW RECORD?(Y OR N) 
+Y 
DATE=78/09115 
LNAM= STANLEY 
FNAM= SUSAN 
INIT= A 

prompt is "TAGN = " . Once all of the 
values for a record have been ob
tained, the record is written to the file 
in the first free region, the free region 
pointer is incremented, and the 
prompt for entry of a new record is 
given once again. This sequence of 
operations corresponds to the itera
tion of steps 7 thru 19 in figure 4. 
Once all records have been formatted 
and written to the file, the current 
date is inserted in region 1 along with 
the new value for the pointer to the 
first free region . 

Steps 14 thru 16 accomplish the 
formatting of values within a record. 
Although a field may contain any 
ASCII characters, if we wish to com
pare these characters to another 
character string, it is necessary that 
we know whether the characters 
represent an alphanumeric or a digital 
value, and that they be left or right 
justified accordingly within the field . 
For example, the string "ABC" com
pared to the string "ABb" will yield 
predictable results since they are left 
justified . (A lowercase, italic b 
represents a significant blank 
character_) However, the comparison 
of "ABC" to "bAB" will yield 
misleading results . Correspondingly , 
fields that represent digital values 
must be right justified (eg : "123" and 
"b12"). This approach also permits 
the comparison of fixed-point digital 
values (eg: "S7.23" and "bl.12"). 

It may also be necessary to change 
the order of information within a 
field to obtain a meaningful compari
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INT I = ACCOUNTING 
INT2 = SAL ES/MARKETING 
EXP1 = 7 
EXP2=0 
ENTER A NEW RECORD?(Y OR N) 
+ Y 
DATE= 78/ IO/IO 
LNAM =MAYNARD 
FNAM =STEPHEN 
INIT =L 
ADDR = 36500 RUSHMORE FRANKLIN MI 
TELH = 895-4202 
DEG =MS 
MJR =PSYCHOLOGY 
INTI =INDUSTRIAL RELATIONS 
INT2 = SALES/MARKETING 
EXP! = l 
EXP2 = 0 
ENTER A NEW RECORD?(Y OR N) 
+ N 
UPDATE OF FILE EMPFLI COMPLETE 

son . For example, the date field in the 
personnel data base is input as 
year / month / day, as well as being 
right justified. This was necessary to 
maintain the values in a decreasing 
order of magnitude. Another ap
proach would have been to assign 
separate tags to each of the three date 
components. 

Answering Queries 
Now that records have been 

created and inserted into the person
nel da ta base, the answering of 
queries related to it may be discussed _ 

At the user level, the vehicle used 
to accomplish this is the query
answering la nguage that was men
tioned earlier. The elementary form 
of a query, which shall be referred to 
as a simple query, is constructed of 
the three components [ tag, ), [rela
tional operator], [value), where [tag,] 
is one of the tags defined in region 2 
of the file, [relational operator] is 
eithe r less than (<),grea ter than (> ), 
or equal ( = ), and [value] is a 
character string . The meaning of this 
construct is that the string given in 
[value] is to be tested against the field 
indicated by [tag, L in the manner 
determined by [relational operator] 
for each record contained in the data 
base . Figure Sa illustrates two valid 
simple queries. The first is a request 
for all records such that the field 
LNAM equals "JONES". The second 
is a request for all records such that 
the DATE field is greater than 
"78100100", in other words, all 

records dated after the beginning of 
1978. 

These simple queries may be com
bined to form more complex queries 
by using the logical operators AND 
and OR, the general form of which is 
[level number] [logical operatorL 
where [level number] is an integer 
from 1to99, and [logical operator] is 
either the string "AND:" or "OR:". 
When simple queries are combined by 
using logical operators, they must 
also be preceded by a level number 
which must be higher than that of the 
logical operator of which they are 
operands. 

Figure Sb is an example of the 
logical AND of two simple queries . It 
is a request for all records such that 
the first area of interest is technical 
research and the experience in this 
area is more than 1 year . 

Figure Sc is somewhat more com
plex and serves to point out two im
portant features . First, a logical 
operation may apply to two or more 
operands; and second, the operands 
of a logical operation may actually be 
logical operations themselves. This 
query is a request for all records such 
that the applicant is primarily in
terested in computer science, has 
more than 1 year experience in that 
area, and has a Bachelor of Science 
degree in the field, or that the appli
cant is primarily interested in com
puter science and has more than 3 
years experience in that area. 

As one final point of interest, it 
should be noted that blanks are 



----------------------------------- -4

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

D C COMPILER. Optimized native code for VAX 111780, PDP-11 , LSl-11, Z80, 
8085, 8080. Ful l C language as defined in Kernighan and Ritch ie, with com
prehensive portable library. Cross compi lers available. Runs under VMS, 
IAS, RSX-11 0 , RSX-11M, RSTS/E, RT-11 , UNIX, Idris, COOS, CP/M. From $600 

D IDRIS OPERATING SYSTEM. System calls and file system identical to 
UNIX V6, includ ing pipelines. Utilities include shell, editor, assembler, 
loader, archiver, compare, copy, grep, etc., plus system utilities for fil e 
system maintenance. Runs on LSl-11 , PDP-11 . From $1000. 

0 PASCAL COMPILER. Optimized native code tor VAX 11/780, PDP-11 , 
LSJ-11 , Z80, 8085, 8080. Full Pascal language as defined in Jensen and 
Wirth , with standard library. Includes C compiler and portable library, 
perm itting intermixed C and Pascal. Cross compilers available. Runs 
under VMS, IAS, RSX-110, RSX-11M, RSTS/E, RT-11 , UNIX, Idris, COOS, 
CP/M. From $750. 
1ans 1s• l•adern•1~ ol V/"'1esm11hs Ltd VMS, RSX-11 , RT-11 RSTSIE . VAX. 
UN1X 1sa 1rademark o1 Bell Labora 1011es PDP-11. LSl -11 are tradema1 ks ol 0 1g11al 

CPJM 1::: a trademark of 01g11a1 Research Co Equ1pmen1 Corpora1 1on 


Company_______________ 

Street______________ _ _ 

Ci ty______State____Zip____ 

Whitesmiths, Ltd 

Software for grownups. 
(212)799-1200 
P.O.B. 1132 Ansonia Station. New York. N.Y. 10023 



generally ignored within a query . The 
only restriction is that at least one 
blank must separate a level number 
from a logical operator or a simple 
query . 

listings 4 thru 10 show the interac
tion that took place in answering 
seven queries pertaining to the per
sonnel data base . 

In all cases, just prior to the entry 
of the query, the user specifies what 
have been called print/delete options. 
These are represented by the 
characters P and D. Their meaning is 
as follows: 

P 	 Print the records satisfying this 
query. 

PD 	 Print the records satisfying this 
query and delete them from the 
data base. 

D 	 Delete the records satisfying this 
query from the data base but do 
no t print them. 

Although none of the examples of 
listings 4 thru 10 specifies the delete 
option, it will be discussed more fully 
later. 

The query of listing 4 is a request 
for all applications dated since No

vember 1, 1978. Five records satisfy 
this condition, and examination of 
the contents of the entire file (listing 
la) reveals that these are indeed the 
only records that satisfy the query. 

The remaining examples are inter
preted as follows: 

• 	 Listing 5 prints all records such 
that the applicant has either a 
Bachelor or Master of Arts or 
Science and his major was com
puter science or mathematics. 

• 	 listing 6 prints all records satisfy 
ing two conditions. The first con
dition is that the applicant has 
either a Bachelor or Master of 
Science degree with a major in 
mechanical engineering or his 
primary area of interest is product 
engineering and he has more than 1 
year of experience in that area. The 
second condition· is that the appli 
cation is dated September, 1978, or 
later. 

• 	 Listing 7 prints all records such 
that the application is dated during 
October, 1978. 

• 	 Listing 8 prints all records such 
that the applicant's primary area of 
interest is technical research and he 

Text co111im1ed 0 11 page 144 

L NAME : JONE S 

DATE> 78 /00/00 

(a) 

l AND : 

2 INT! • TECHNICAL RESEAR CH 

2 EXP2 > l 

(bl 

l OR : 

2 AND : 

3 DEG• BS 

3 MJR : COMPUTER SC IENCE 

3 INTI : COMPUTER SC IENCE 

3EXPl>l 

2 AND : 

3 INTI : CO MPU TE R SC IENCE 

3 EXP l >3 

( c) 

Figure 5: Examples of valid data queries. 
Figure Sa presents hvo exam ples of simple 
(on e condition) queries; note the absence 
of numbers at the beginning of the line. 
Figures Sb and Sc are compound (nwltiple 
condition) queries. Refer to the text for an 
English interpretation of these queries. 

Circle 88 on inquiry card. 



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 with technical advice. 

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

Medical Apartment Management 
Dental Construction Job Costing 
Surveying Accounts Receivable 
Inventory Accounts Payable 
Payroll General Ledger 

Cash Register 
CBASIC-2 

Ask your dealer for a demonstrat ion soon. 

Graham-Dorian 

Software Systems, Inc. 


211 North Broadway I Wichita, KS 67202 I (316) 265-8633 



Listing 4: A simple file query . In this dialogue, the user asks the computer for all records with an application date of November 1978 
or later. The five records printed satisfy this criterion. 

ENTER A COMMAND ADDR 292 CARDWELL TOLEDO OH 
#QUERY TEL# 222-5752 
ENTER NAME OF FILE TO QUERY DEG BA 
>EMPFLI MJR GENERAL BUSINESS 
ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN=CR) INT! SALES/MARKETING 
>P INT2 QUALITY CONTROL 
> DATE> 78111100 EXP! 7 

EXP2 0 
RECH 3 
DATE 78/ 11108 
LNAM BLACKWELL REC# 12 
FNAM LARRY DATE 78/ 12110 
!NIT w LNAM PALINDROME 
ADDR 8180 PALLISTER DETROIT Ml FNAM ANTHONY 
TELN 871-9167 !NIT J 
DEG BA ADDR 43441 DARTMOUTH NOVI Ml 
MJR GENERAL BUSINESS TEL# 447-3902 
INTI SALES/MARKETING DEG BS 
INT2 PURCHASING MJR ELECTRICAL ENGRG 
EXP! 4 INTI TECHNICAL RESEARCH 
EXP2 2 INT2 PRODUCT ENGRG 

EXP! 15 
EXP2 2 

RECH 4 
DATE 78/1 1/1 2 
LNAM KRAFT RECH 20 
FNAM PATRICK DATE 78/11/20 
IN!T A LNAM SMITH 
ADDR 26044 VILLAGE PLYMOUTH MI FNAM HENRY 
TELN 445-6176 IN!T M 
DEG MS ADDR 130 BARD DEARBORN MI 
MIR MATHEMATICS TEL# 469-741 2 
INT! PRODUCT ENGRG DEG MS 
INT2 MANUFACTURING ENGRG MJR MECHANICAL ENGRG 
EXP I 2 INT! PRODUCT ENGRG 
EXP2 0 INT2 NONE 

EXP! 3 
EXP2 0 

RECH 5 
DATE 78/ 11 /02 
LNAM HACKMAN ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN =CR) 
FNAM GERALD > 
!NIT R ENTER A COMMAND 

Listing 5: A compound file query. The logical operators on a given level (the line number at the beginning of a line) link all entries 
of the next lowest level (the next higher line number) . The query is for all applicants who have any degree (BA , BS, MA. or MS) in 
either mathematics or computer science. Three records satisfy this query. 

ENTER A COMMAND 
#QUERY 
ENTER NAME OF FILE TO QUERY 
>EMPFLI 
ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN= CR) 
>P 
> I AND: 
> 2 0R: 
> 3 DEG=BS 
> 3 DEG=BA 
> 3 DEG=MA 
> 3 DEG=MS 
> 20R: 
> 3 MIR= COMPUTER SCIENCE 
> 3 MIR= MATHEMATICS 
> 

RECH 4 
DATE 78/11112 
LNAM KRAFT 
FNAM PATRICK 
INIT A 
ADDR 26044 VILLAGE PLYMOUTH MI 

TEL# 445-61 76 
DEG MS 
MJR MATHEMATICS 
INT! PRODUCT ENGRG 
INT2 MANUFACTURING ENGRG 
EXP! 2 
EXP2 0 

RECN 18 
DATE 78/09/1 5 
LNAM KOHN 
FNAM ROBERT 
!NIT c 
ADDR 6565 ABNER SOUTHFIELD MI 
TEL# 533-8452 
DEG BS 
MJR COMPUTER SCIENCE 
INT I COMPUTER PROGRAMMING 
INT2 NONE 
EXP ! I 
EXP2 0 

Lis ting 5 continued on page 138 
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Listing 5 continued: 
REC# 21 INTI COMPUTER PROGRAMMING 
DATE 
LNAM 

78/07/06 
KYSER 

INT2 
EXP! 

TECHNICAL RESEARCH 
1 

FNAM CYNTHIA EXP2 0 
INIT A 
ADDR 5820 MULBERRY WAYNE MI 
TEL# 666-9287 ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN=CR) 
DEG BS > 
MJR COMPUTER SCIENCE ENTER A COMMAND 

Listing 6: A compound file query . The query being made is explained in the text. Four records satisfy this query. 

ENTER A COMMAND 
#QUERY 
ENTER NAME OF FILE TO QUERY 
>EMPFLI 
ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN= CR) 
>P 
>l AND: 
> 20R: 
> 3AND: 
> 4 OR : 
> 5 DEG=BS 
> 5 DEG=MS 
> 4 MJR =MECHANICAL ENGRG 
> 3 AND: 
> 4INTl=PRODUCTENGRG 
> 4 EXPl>J 
> 2 DATE>78/09/00 
> 

RECH 4 
DATE 78111/12 
LNAM KRAFT 
FNAM PATRICK 
!NIT A 
ADDR 26044 VILLAGE PLYMOUTH MI 
TELH 445-6176 
DEG MS 
MJR MATHEMATICS 
INTI PRODUCT ENGRG 
INT2 MANUFACTURING ENGRG 
EXP! 2 
EXP2 0 

RECH 6 
DATE 78/09/28 
LNAM MARCHANT 
FNAM HAROLD 
!NIT R 
ADDR 9670 TREELANE DEARBORN MI 

TEL# 581 -2553 
DEG BS 
MJR MECHANICAL ENGRG 
INTI PRODUCT ENGRG 
INT2 MANUFACTURING ENGRG 
EXPI J 
EXP2 0 

RECH 7 
DATE 78/09/29 
LNAM MALST 
FNAM DENNIS 
!NIT R 
ADDR 1025 CHENE TOLEDO OH 
TEL# 333-4714 
DEG MS 
MJR MECHANICAL ENGP.G 
INTI PRODUCT ENGRG 
INT2 TECHNICAL RESEARCH 
EXP! 8 
EXP2 2 

RECH 20 
DATE 78/11 /20 
LNAM SMITH 
FNAM HENRY 
!NIT M 
ADDR 130 BARD DEARBORN MI 
TELN 469-7412 
DEG MS 
MJR MECHANICAL ENGRG 
INTI PRODUCT ENGRG 
INT2 NONE 
EXPI 3 
EXP2 0 

ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN = CR) 
> 
ENTER A COMMAND 

$ GOLD DISK $ 
CPIM®Compatible Z-80 Disassembler 

• RECREATES Z-80 ASSEMBLY LANGUAGE SOURCE FILES FROM 

ABSOLUTE CODE (.COM FILES) FOR ALTERATION. $ 


• FEATURES MNEMONIC LABELS FOR EASY PROGRAM TRACING. 6200 
. INCLUDES COMPLETE DOCUMENTATION AND FREE UTILITY 


FOR SPECIFYING AND DECODING ASCII SECTIONS OF CODE. 

. OPERATES UNDER MINIMUM CP/ M' CONFIGURATION (16K RAM). POSTPAID 

• DOCUMENTATION ONLY: $12 (MAY BE APPLIED TO DISK ORDER). 

ONE DAY SERVICE FOR CREDIT BOWER-STEWART & ASSOCIATES. "WORTH ITS WEIGHT IN GOLD" 
CARD CUSTOMERS: ORDER DISK l~J P.O. BOX 1389 , 
BY PHONE FREE! (WE WILL PAY ~ HAWTHORNE, CA. 90250 SPECIFY DRIVE AND SYSTEM 
YOU BACK FOR THE PHONE CALL) (213) 676-5055 AVAILABLE ON 51!." OR 8" IBM SS / SD DISK 

CALIF. RESIDENTS ADD 6 '/. SALES TAX. 'CP/ M IS A TRADEMARK OF DIGITAL RESEARCH 
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Maxell offers a way to stay ahead. 

A Maxell 51/,t Mini-Disk will consistently let you maxi There are double density Maxel l single and double
mize the capability of your system today And as your sided 51/a" Mini-Disks for soft and hard sector systems. 
involvement with it grows, tomorrow as well. Maxell And 8" Maxell Floppy Disks for every disk drive config
Mini-Disks are all made with the same exacting 100% uration. See your computer supply dealer or write to us 
certification and critical dependability of the Maxell 8" for more information. If you are a computer products 
Floppy Disk. So you know your 51/a" Maxell Mini-Disks dealer. write for the growing opportunities Maxell 
meet or exceed the same ISO and Shugart specifica Business Products Division offers you with our 8" Floppy 
tions industry requires. and 51/<!'' Mini-Disks. 

maxell® 

BUSINESS PRODUCTS DMSION 

Maxell Corporation of America. Business Products Division, 60 Oxford Drive, Moonachie. N.J. 07074 Tel : 201-440-8020 

Circle 92 on inquiry card. 



You can talk to more 
computers, faster and easier, 

with the 
VET/2fr0mSCOTT 

The Scott VET/2 is a compact, highly versatile Voice 
Entry Terminal developed for TRS-80 users - and 
available soon for the PET and APPLE computers. Key 
features of the VET/ 2 include: 

• Easy to use - all programs may be written in Level II 
BASIC. One USRn statement is all that 's needed to 
allow your program to be voice controlled. 

• Performance comparable to systems costing $10,000 
or more. 

· High accuracy (98 + %) and fast recognition. 

• Supplied with demo programs and software tools. 

• Connects directly to screen printer l/O port. 

• Simplified training mode with automatic prompting. 

• Overlay features make vocabulary size virtually 
unlimited. 

The user manual fully describes the operation and 
training procedures for the VET/2 and includes com
plete instructions on interfacing the VET w i th BASIC 
programs. 

All hardware covered by 90-day warranty. Software 
guaranteed for replacement only. Prices subject lo change 

without notice. 

Send coupon or telephone today for more information! 

• ------------------SCQlT 815NorthElm II IN S TRUM E NTS Denton. Texas76201 8171387-1054 I 
Please place my order for: Payment Enclosed 0 II 0 VET/ 2 (includes manual Master Charge D II and shippi ng $898.50 VISA D 
0 VET/2 Operator's Manual $7.20 C.0 .0 . D I

I Texas residents add 5% tax Exp. Dole --- II Californ ia residents add 6% tax 

I ICard No. 

I Ship lo: I 
I IAd dross 


Cily State ___ Zip 
 I
1 l\-.. Sig. A ll orders mus! be signed. 

-------------------~ 


Listing 7: A compound file query. The query is for all applica
tions dated October, 1978. Four records satisfy this query. 

ENTER A COMMAND 
#QUERY 
ENTER NAME OF FILE TO QUERY 
>EMPFL l 
ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN= CR) 
>P 
>I AND: 
> 2 DATE>78/I O/OO 
> 2 DATE <78/ 11100 
> 

RECH 8 
DATE 78/ 10/19 
LNAM DUNNING 
FNAM ALLAN 
!NIT G 
ADDR 1021 THIRD WYANDOTTE MI 
TELH 888-7326 
DEG BS 
MJR EDUCATION 
INTI COMPUTER PROGRAMMING 
INT2 QUALITY CONTROL 
EXP! 0 
EXP2 2 

RECH 9 
DATE 78/10/05 
LNAM REDFORD 
FNAM KEVIN 
!NIT D 
ADDR 17504 RANIER ALLEN PARK Ml 
TEL# 277-4545 
DEG BA 
MJR ECONOMICS 
INTI QUALITY CONTROL 
INT2 SALES/MARKETING 
EXP! 3 
EXP2 4 

RECH 11 
DATE 78/10/10 
LNAM MAYNARD 
FNAM STEPHEN 
!NIT L 
ADDR 36500 RUSHMORE FRANKLIN MI 
TELH 835-4202 
DEG MS 
MJR PSYCHOLOGY 
INT! INDUSTRIAL RELATIONS 
INT2 SALES/MARKETING 
EXP! I 
EXP2 0 

RECH 13 
DATE 78/10/04 
LNAM DAYTON 
FNAM THOMAS 
!NIT F 
ADDR 2125 TULANE WESTLAND MI 
TELH 666-3820 
DEG HS+ 
MJR DRAFTING 
INTI DESIGN/DRAFTING 
INT2 PRODUCT ENGRG 
EXP! 6 
EXP2 0 

ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN= CRJ 
> 
ENTER A COMMAND 
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CHRISLIN YEARS AHEAD IN 

MEMORY DESIGN 


WE'VE DONE IT AGAIN - State of the Art Multibus® Memory Design. First to offer up to 512K on one board. and CHRISLIN again brings pricing 
sanity to the memory market. Why pay over S2000 for our competitor's 64K x 8 memory board when we will give you the Cl-8086 128K x 9 memory 
for just S1500 or better yet. the Cl-8086 512K x 9 memory module for S4700. 

Up to 512K bytes in a single option slot. Available in 64K. 96K. 128K. 256K, or 512K configurations. On board parity generator checker, for both 8 bit 
or 16 bit systems. Off shell deliveries. 

'D 1n~ 
~-~ ~ ,~fp)
~~ li ... ~ rw 

111 11111111 111 11111111 1111111 .. 
Cl-6800-2 - 16KB to 64KB. Plugs directly into Cl-S100 - 16KB to 64KB. Transparent hidden 
Motorola's EXORciser Ior II. Hidden refresh up to 1. 5 refresh. No wait states at 4 Mhz. Compatible with 
Mhz. Cycle stealing at 2 Mhz. Addressable in 4K Alpha Micro and all Major 8080, 8085 and 280 
increments with respect to VXA or VUA. On board Based SlOO Systems. Expandable to 512K bytes 
parity. 64K x 9 •995.00. thru Bank Selections. 64K x 8 $750.00. 

Cl-8080 - 16KB to 64KB on a single board. Plugs 
directly into MOS 800 and SBC 80/ 10. Addressable 
in 4K increments up to 64K. 16KB $390.00. 64KB 
$750.00. 

Cl-1103 - 16KB to 256KB on a single dual height Cl-6800 - 16KB to 64KB on a single board. On 
board. Plugs directly into LSI 1112. H11 or LSI board hidden refresh. Plugs directly into EXOR.i:iser I 
11 /23. Addressable in 2K word increments up to and compatible with Rockwell's System 65. 
256KB. BK x 16 $390.00. 32Kx 16 $750.00. 128K Addressible in 4K increments up to 64K. 1 6K x 8 
x 18 $2880.00. $390.00. 64K x 8 $750.00. 

Tested and burned in. Full year warranty. 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chris/in Industries, Inc. 
Computer Products Division 


31352 Via Colinas •Westlake Village, CA 91362 • 213-991-2254 


Multibus is a 1rademi111k of the In tel Corp LSI II is a 1radematk of Digital Equipment Corp. EXORciser is a trademark of Motorola 
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Listing 8: A compound file query. Here, the query is for an ap
plicant who lists an MS in physics and a primary interest in 
technical research. No records satisfy this query. 

ENTER A COMMAND 
#QUERY 
ENTER NAME OF FILE TO QUERY 
>EMPFLI 
ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN= CR) 
>P 

>l AND: 

> 2 INTI =TECHNICAL RESEARCH 

> 2 DEG=MS 

> 2 MJR =PHYSICS 

> 

...NO RECORDS SATISFY THIS QUERY ... 

ENTER PRINT/ DELETE OPTIONS, AND QUERY (RETURN= CR) 

> 

ENTER A COMMAND 


Listing 9: A compound file query. The query is for any applica
tion put in by Anthony 1 Palindrome. Since this query has a 
unique response, one record satisfies tlie query. 

ENTER A COMMAND 
HOUERY 
ENTER NAME OF FILE TO QUERY 

> EMPFLI 

ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN = CR) 

>P 

>I AND: 

> 2 LNAM =PALINDROME 

> 2 FNAM =ANTHONY 

> 2 INIT = l 

> 


DEC LSI-11 
Components 

Dependable service 
at discount prices 
Domestic 
and Export 
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RECH 12 
DATE 78/12/10 
LNAM PALINDROME 
FNAM ANTHONY 
!NIT I 
ADDR 43441 DARTMOUTH NOVI MI 
TELH 447-3902 
DEG BS 
MJR ELECTRICAL ENGRG 
INTI TECHNICAL RESEARCH 
INT2 PRODUCT ENGRG 
EXP! 15 
EXP2 2 

ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN= CR) 
> 
ENTER A COMMAND 

Listing 10: A compound file query. The query here is for the ap
plications of all applicants whose last name begins with K. 
Three records satisfy this query. 

ENTER A COMMAND 
#QUERY 
ENTER NAME OF FILE TO QUERY 
>EMPFLI 
ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN= CR) 
>P 
>l AND: 
> 2 LNAM<L 
> 2 LNAM >J 
> 

RECH 4 
DATE 78/11/12 
LNAM KRAFT 
FNAM PATRICK 
!NIT A 
ADDR 26044 VILLAGE PLYMOUTH Ml 
TELN 445-6176 
DEG MS 
MJR MATHEMATICS 
INTI PRODUCT ENGRG 
INT2 MANUFACTURING ENGRG 
EXP! 2 
EXP2 0 

RECH 18 
DATE 78/09/15 
LNAM KOHN 
FNAM ROBERT 
!NIT c 
ADDR 6565 ABNER SOUTHFIELD MI 
TELN 533-8452 
DEG BS 
MJR COMPUTER SCIENCE 
INTI COMPUTER PROGRAMMING 
INT2 NONE 
EXP! 1 
EXP2 0 

RECH 21 

DATE 78107106 

LNAM KYSER 

FNAM CYNTHIA 

!NIT A 

ADDR 5820 MULBERRY WAYNE Ml 

TELN 666-9287 

DEG BS 

MJR COMPUTER SCIENCE 

INTI COMPUTER PROGRAMMING 

INT2 TECHNICAL RESEARCH 

EXP! 1 

EXP2 0 


ENTER PRINT/DELETE OPTIONS, AND QUERY (RETURN =CR) 

> 

ENTER A COMMAND 
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I* QUERY RO UTINE * / 

l. START I * ANSWER QUERIES*/ 

2 . PRINT " ENTER NAME OF FILE TO QUERY " 

3 . RE AD FNAME 

4. OPEN F ILE FNAME AND BUILD TAB LE OF FILE DESCR IPTORS 

5. SWITCH = l 

6 . WH ILE SWITCH = l DO 

7_ PRINT " ENTER PR INT / DE LETE OPTIONS ANO QUERY (RET URN :C R )" 

8. READ OPTION 

OPT ION =C R ~9. NO ? 
10. READ AND PARSE QUERY 

11. 
12. COUNT = 0 

SWITCH 
13. FOR 1=3 TO (FREE REGION - 1) DO = 0 

14 . READ RECORD I 

15. YES 
RE CORD I SAT ISFIE S QUE Rfa 

? NO 

OPTION=" P" 

16 . YES ? NO 17. 
0 

18. PR I NT OPTION =~ 
RECORD I 

19. YES ? NO 

2 0 . DE L ETE 2 L PRIN T ANO 
RE CORD I DE L ETE 

RECORD I 

2 2. COUN T= COUNT+ I 

23 . YES 
COUNT~ 

? NO 

24 . PRI NT " NO RECORDS SATISFY THI S QUERY " I 2s. o 
26 _ CLOSE FILE FNAME 

27_ RETURN 

Figure 6: Nassi-Schneiderman chart for the query-answering routine in segment 4. This 
routine prompts the user for the selection criteria of records to be listed and possibly 
deleted. 

mULTl·TERmlnAL comr:>UTERS 

Attcrntion 
com PUTER DEALERS! 
THE NEW IBC SYSTEM 40 OFFERS 
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• 	 Up t o 6 CRT/printers can o perate 
independently and simu ltaneously. 

• 	 64K to 128K BYTE memory. 
• 	 2-24 M BYTE disk storage. 
• 	 Multi-user wordprocessing concur

rent w ith data processing. 

The IBC System 40 was designed from 
the ground up to be a true mult i-user, 
multi-tasking computer, and at prices 
below those of single-user systems. 
For pricing and complete informat ion on 
IBC dealerships contact 

I8C/in1egrated Business Computers 

2201OS. Wi lmington Ave. , Su ite 306, 
Carson, CA 90745 (213) 518-4245 
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PAYABLE 
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Text continued from page 134: 

has a Master of Science degree 
with a major in physics. (As can be 
seen, no records satisfy these con
ditions.) 

• 	 Listing 9 is a request for the record 
containing information about the 
applicant Anthony ] Palindrome. 

• 	 Listing 10 is simply a request for all 
records such that the applicant's 
surname begins with a K. 

Now that we have examined the 
query language and the operation of 
the query routine from the user 's 
viewpoint, we will look at the 
algorithms that parse queries and 
determine whether or not records 
satisfy them . 

The flowchart for the query routine 
is given in figure 6 . It is self
explanatory with two major excep 
tions, steps 10 and 15. (Note that step 
4 performs the same operations that 
were discussed with respect to the 
input routine. ) To illustrate the pars
ing and answering of queries, follow 
an example through these operations . 
The query that will be parsed is that 
of listing 6 on page 138, and a trace of 
how it is answered for record number 
4 will be followed . 

The query is read in line by line as 
the user enters it. Once a line is read, 
it is broken down into components 
that are stored in one or more arrays 
as shown in figure 7a. After each line 
is read, it is left justified, and the first 
two characters are taken to be a level 
number, which is converted to integer 
form . Thus, the first line is found to 
have a level number of 1. The line is 
then shifted left, throwing away the 
level number and any succeeding 
blanks. Because the level number is 
expected first , tags may not use a 
number as the first character . If a 
level number is not found, it is 
assumed that the query is a simple 
one. The first four characters of the 
line are then examined to determine 
whether or not it is a logical opera
tion . This is accomplished simply by 
checking for one of the character 
strings "AND :" or "OR:". The 
presence of a colon in the string is ac
tually what identifies it as a logical 
operation, and this is the reason why 
tags may not use this character. 

At this point, it is known that line 1 
is an AND operation. The type of op
eration and its level number are then 
put in array 1 as shown in figure 7a . 
No further processing of this line is 



What's theditlerence 

betweenBAslc: andRlscal? 


COMPARE THESE APPROACHES TO DRAWING A CIRCLE 


in Pascal 

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

too tv\0'/5'" R.,o 

( lO FoR T::.0 ,-a 3(.,0 srGl> 2.s


procedure Circle (X, Y. Radius: real); 
const Sides = 16; Pi = 3.14159265;120 DRAw "R~Co~m) R~S1NCT) var N : integer; Theta : rea l; 
begin 

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

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

130 N&i)C':r T 

"Oops, didn 't quite meet ... 
Rad ius • sin (Theta) + Y) ; 

e nd; 
end; 

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

lOO MOVE= R,o 	 z, 
l l 0 "FOR T=o ~ 3G,o~eP 2.S

12.0 DRAW R~COSC'tj1 R~ sn-.,t(\j 

1"60 NErr \ 

"Oh, now it closes ... 
in faci, it overlaps." 

Programming by designProgramming by trial and error 

GET IT RIGHT THE FIRST TIME 
INTERNAT IONAL 
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Address ------------- IVnlll'y Software AC Copy SoflWare 	

'/604) 291·0651 2 ·1 l /50·60-96 

2340 SW Canyon Road City ------------- 
Portland, Oregon 97201 I 
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ARRAY 1 : ARRAY 2 : 

LEVEL AND 
LOG ICAL 
OPERATOR 
( IF ANY) 

TAG 
NUMBER 

AND,! 

OR,2 

ANO , 3 

aR,4 

5 

4 

ANO, 3 

4 

4 

2 

7 

8 

9 
11 

(al 

WORKING 
ARRAY 

I 4 5 6 

5 
4 

3 

ANO, I 
OR,2 

AND,3 

OR , 4 

5 

5 
4 

AND,! 

OR, 2 
AND,3 

OR,4 

> 

= 
< 

I 
0 

I 
0 

0 

I 
0 

l 
0 

1 
0 

0 

l 

0 

I 
0 

I 
0 

0 

I 

0 

I 
0 

1 

l-! 
0 

I 1 
0 0 

I I 

-: l -I -1 
- 1 -1 

0 0 

1 
0 

0 
-1 
-1 
-] 

- 1 

I 
0 

-! 

-1 
-1 

- ] 

-1 

I 
I 

- I 

-1 
-1 
-] 

- 1 

l 
- I 

- I 

-1 
- ] 

-I 
- 1 

I 
-] 

- ] 

-1 
- ] 

-I 
-1 

AND ,3 

4 

AND,3 

= 

I 

I 

I 

-1 
I 

- I 
I 

-1 
I 

-1 
I 

- 1 
I 

-1 
I 

- 1 
-1 
- 1 

-] 

- 1 

- ] 

- I 
4 

2 
> 
> 

J 
I 

I 
1 

-1 
I 

- 1 
I 

-1 

I 

- 1 
I 

-1 
I 

-1 
I 

-1 
I 

- 1 
1 

- 1 
-1 

ANSWER SI MPLE 
QUER IES AND SET 
ANDS TO I 
ORS TO 0 

(b) 

ARRAY 3 : ARRAY 4 : 

RELATIONAL VAL UE 
OPERATOR 

> 
> 

BS 

MS 

MEC~ANIC AL ENGRG 

PRODUC T ENGRG 

I 

78 / 09/00 

8 9 10 11 12 13 

Figure 7: Classification of records according to the query criteria. Figure 7a 
demonstrates the breakdown of a set of query criteria (the query shown in listing 6) as 
the first step in detennining whether or not a given record matches the query criteria. 
Figure 7b presents the process by which a record (record number 4) is compared against 
the query criteria. The algorithm for this process is given in table 3. The circled areas in 
steps 4 thru 13 show th e amount of the array that has been or is being processed to 
evaluate the compound query line (o ne using a logical operation) with the number at 
the left-hand and bottom sides of figure 7b. The result of the comparison is in the upper 
right-hand number in the circled area . 

done. Lines 2 thru 4 are treated in a 
similar fashion and are also entered in 
array 1. 

Line 5 is found to have a level 
number of 5. However, the check for 
a logical operator fails, and it must be 
parsed further. First, the line is 
scanned to find the relational 
operator. This having been found, 
the characters preceding it are 
isolated and compared to the table of 
tags until a match is made. In this 
case, it is tag number 7. A "7" is 
entered in array 2. The previously 
found relational operator is entered in 
array 3. The first nonblank character 
following the relational operator is 
then found and the remainder of the 

line is taken to be the value. This val
ue is justified within a field according 
to the type associa ted with the tag 
found and is stored in array 4. The re
mainder of the lines in the query are 
further examples of the two cases that 
have just been detailed, and will re
sult in the arrays shown in figure 7a. 

Now that the query has been 
parsed, a trace will be followed 
(figure 7b) of how it is determined 
whether or not a record satisfies the 
query . 

Since this process involves modify
ing array 1, a copy of it is made (we 
will refer to this copy as the working 
array). Obviously, this is necessary 
because the answering algorithm will 
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SOFTWARE 
SOFT~RE 
DIGITAL '"4RKETING 
DIGITALMARKETING'M 
PASCAL/MTM 
CP/M"' compotible language for an 
8080/ZBO CPU's, Northstar 20, 
Cromemca COOS & Mlcropol/s MOD II. 

• Random access files 
• Runtime debug support 
• Over 45 extensions to Standard 

Posco! 

SJ75. Manual alone - $10. 

NOW AVAILABLE : 

MP/M tM VERSION - $225. 


ACT™ 
CP/M compatible macro assembler for 
Z80. 8080/85. 6502, & 6800. 

FINALLY, one assembler that supports 
all major 8 bil micros and runs under 
CP/M. ACT is available NOW in 8" soft 
sectored, NorthStor CP/ M & Mlcropolls 
MOD II CP/M formals. 

$125. Manual alone - $15. 
NOW AVAILABLE: 
ACT II - INCLUDES ALL OF THE ABOVE 
PLUS 8086/ 88 SUPPORT - $150. 

PEARL™ 
The application software generator. 

Pearl asks questions that a program
mer would have to answer to code the 
system. You answer the questions & 
Pearl uses built- in logic to construct 
both subroutines & mainline programs. 
The system then compiles & executes 
your program code. 

• Level 1: For Personal Computing 
- $130. 

• Level 2: The Business Assistant 
-$350. 

• Level 3: Advanced Software 
Development - $650. 

CBASIC2'M required . 
Manuals alone - $25. each 

MAGIC WAND™ 
CP/ M-based word processing system 
for 8" soft-sectored & 5'!. " Northstar 
or Mlcrapalis. 

• Full screen text editing 
• Full text farmat1ing commands 
• Merging with external data files 
• Variables 
• Conditional commands 
• True proportional printing 
$350. 

2670 Cherry Lane 
Walnut Creek. CA 94596 

(415) 938-2880 
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RCA's new VP-3301 is a professiona l quality, 
ASCII encoded, interactive data term inal, suitable tor a 
wide variety of industrial, educational, business and 
individual appl ications requiring interactive communi
cation between computer and user. Connects di rectly 
to your computer or to a standard modem for over the 
phone access to time sharing networks and data 
bases. And it's compatibl e with networks such as those 
provided by CompuServe Information Services and 
Source Telecomputing Corp. Microprocessor intell i
gence and LSI video control integrated c ircuits bring 
performance, featu res and flex ibil ity at a low price. 
Operates from 5 vo lt power supply (included). 

Unique color locking circuitry creates sharp. ji tter 
free, true color graphics and rainbow free characters. 

You can display the entire fie ld of characters in 
any ol 8 colo rs aga inst any of 8 background colors 
(8 gray scales with monochrome monitors) . Or to add 
special emphasis, you can display individual letters. 
words or li nes in different colors or in reverse video. 

The VP-3301 otters you a choice of two software
selectable display formats: Either 40 characters by 
24 li nes. Or 20 characters by 12 lines. 

The terminal's res ident character set consists of 
52 upper and lower case alphabetics. 10 numerals, 32 
punctuation/math symbols and 31 control c haracters. 

You can also define a total of 125 of your own 
characters. Including: Greek letters and other foreign 
alphabets, graphic symbols, large graphics bu ild ing 
blocks. play ing card suits, unique character fonts and 
"little green men." 

The keyboard section features flexible-membrane 
key switches with contact life rated at greater than five 
million operations. A finger positioning overlay and 
positive keypress action give good operator "feel". 

An on-board sound generator and speaker pro
vides aural feedback for key presses and may also be 
acti vated with escape sequences to provide an 
audio output. 

The sealed keyboard surface is spill proof and 
dust proof. This, combined with high noise immunity 
CMOS circu itry, makes the VP-3301 ideal for hosti le 
environments. 

Output is industry standard asynchronous RS232C 
or 20 mA cu rrent loop with 6 switch -se lectable baud 
rates and 8 selectable data fo rmats. 

You can connect the terminal di rect ly to a 525 line 
color or monochrome monitor. Or to a standard TV set 
using your RF modulator. 

For more information, contact RCA Microc omputer 
Marketing, New Holland Avenue, Lancaster, PA. 

Or call our toll-free number: 800-233-0094. 

* Suggested user price. RCll 
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be repeated for every record in the 
data base. 

The first step is to answ'!r all of the 
simple queries. In this case, there are 
six of them. They may be identified 
within array 1 by an entry consisting 
only of a level number. Thus, as ar
ray 1 is scanned from beginning to 
end, the first simple query en
countered corresponds to line 5 

("DEC= BS") . The value to be used in 
the comparison is in the correspond
ing element of array 4, and the tag 
number, which will allow us to find 
the field in record 4 to compare this 
value to, is in the first element of ar
ray 2. Making the comparison, we 
find that the value in record 4 ("MS") 
is greater than the value in array 4 
("BS"). The results of this comparison 

1) I = INDEX OF LAST ELEMENT OF ARRAY 1 
2) IF ARRAY 1 (I)*- LOGICAL OPERATION . GO TO 11 
3) LEVEL= LEVEL NUMBER IN ARRAY 1 (I) 
4) J= I 
5) IF LEVEL NUMBER IN ARRAY 1 (J + 1)< = LEVEL. GO TO 11 
6) IF WORKING ARRAY (J + 1) = - 1, GO TO 9 
7) IF ARRAY 1 (I)= 'AND ', THEN WORKING ARRAY (I)= LOGICAL AND OF WORKING 

ARRAY (I) W ITH WORKING ARRAY (J + 1) 
ELSE WORKING ARRAY (I) = LOGICAL OR OF WOR KING ARRAY (I) WITH WORKING 

ARRAY (J + 1) 
8) WORKING ARRAY (J + 1= -1 
9) J = J+ 1 
10) IF J< INDEX OF LAST ELEMENT OF ARRAY 1, GO TO 5 
11) I= 1- 1 
12) IFl> = 1,..GOT0 2 

ELSE STvP 

Table 3: Algorithm for determining record status in relation to a compound query. 
Th is algorithm requires the record to be tested and the given query to be in the form 
of columns 1 thru 3 of figure 7b. It scans th e table from bottom to top for the line 
with the highest-value level and a logical operator. It then calculates the result of that 
operation with all values below it having a higher-value level; th en these lines just 
opera ted on are flagged as such w ith a -1 . This operation is repeated until the entire 
query has been evaluated , giv ing a 1 if the record matches and a 0 otherwise . 

41/2 TIMES MORE STORAGE 
AT UNDER HALF THE COST! 

MS-80/160 
Disk Drive 

$749.00 
Also available: 
MS-80/ 80 
$549.00 

Compatible with TRS-80, 5-100 and Heath H-89 
• 	 Includes SY." disk drive. case. power supply, regulator 

board and EXTENDER CABLE. 
Extender Cable allows drives lo be placed 1n any order 
easi ly - no more disassembly required' 

• 	 80 Tracks per side. 
• 	 Can be used with or w11hou1 Radio Shack drives 
• 	 MS-80/ 160: (160 !racks) 

4 y, limes more storage than Radio Shack 
• 	 MS-80 / 80· (80 !racks) 

2'1.i l imes more storage than Radio Shack. 
• 	 Shipped ready lo run. 

Also available Appara l NEWDOS-80 $149.00 

Ask about our Disk Data Separator & Software 

ATCHLESS 
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replace the level number in the work
ing array . The results of the tests in
dicated by the other five simple 
queries are entered in the working ar
ray in a completely analogous 
fashion . The results of this step are 
shown in column 2 of figure 7b. 

Next, the results of the com
parisons just made are compared with 
the corresponding relation stored in 
array 3. If they are the same, the 
entry in the working array is replaced 
by a 1 (true), otherwise with a 0 
(false) . For example, the first simple 
query (line 5) is false (the degree field 
does not equal "BS"). This is indicat
ed by a 0 in the working array. Final
ly, ANDs are replaced by ls and ORs 
by Os. This completes the transform
ation from column 2 to column 3. 

At this point, we are ready to per
form the logical operations indicated. 
The algorithm which does this is 
given in table 3. Applying this 
algorithm to array 1 and the working 
array will yield the final result in the 
first element of the working array . In 
this case, that element is a 1 and, 
therefore, record 4 satisfies the query . 
The transformations that the working 
array goes through are shown in col
umns 4 thru 13 of figure 7b. 

One last point should be made with 
respect to the flowchart of figure 6. 
This concerns steps 20 and 21 where 
records are deleted from the data 
base. A count n is kept of the number 
of records that satisfy a query, and 
when a record is encountered that 
does not, it is written to a new posi
tion within the file n records prior to 
its present position. 

For example, if the file consists of 
six records, where record 3 satisfies 
the criteria for deletion, the process 
proceeds as follows . Record 1 is 
scanned; the value of n remains 0. 
Record 2 is then scanned; n remains 
0. Because n is zero, no records are 
rewritten. Record 3 is next scanned 
and is found to be suitable for dele
tion. The value of n is increased to 1. 
Record 4 is scanned in turn and is 
found to be not suitable for deletion . 
The value of n stays at 1, but now 
record 4 is rewritten into position 
4- n (ie: 3) within the file, thereby 
destroying record 3. When records 5 
and 6 are examined, the value of n re
mains at 1, and record 5 is written in
to position 4 (ie: 5 - n) in the file, 
while record 6 goes into position 5 (ie: 
6 - n). Once all records in the file 
have been checked, the file will be 
properly compacted and the pointer 
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to the first free region is updated by 
subtracting from it the number of 
records satisfying the query (ie: n) . 

General Observations 
The information-retrieval system 

that has been described is quite flexi
ble in several respects. It allows the 
user to define and organize his data in 
ways which are meaningful to him 
and to interrogate that data in a man
ner that imposes few restrictions. Fur
ther, it should be possible to imple
ment this system on virtually any 
disk-based machine that supports 
FORTRAN IV . The problems en
countered should be fairly minor. 

The greatest difficulty encountered 
wi th the Hewlett-Packard System 
1000 was the fact that the configura
tion of the operating system did not 
allow for memory partition sizes suf
ficient to contain all of the informa
tion retrieval system in a single 
object-code module. Because of this, 
it was necessary to use overlays. For
tunately, the code was easily 
segmented since the processes of file 
creation, data entry, and query 
answering are mutually exclusive. 

Other difficulties were encountered 
because of the use of FO RTRAN IV. 
Since the language does not allow 
character-string variables , and 
Hewlett-Packard's version does not 
include a byte-length data type of any 
description, the necessary character 
manipulation became a bit trouble
some. 

A previous implementation used 
PL/I (on an IBM System / 360) and 
employed an alternate query 
language. The syntax of a simple 
query was the same (ie: [tag,] [rela
tional operator) [value)) , with the ex
ception of the use of enclosing paren
theses . For example, the simple query 
of listing 4 becomes (DATE 
> 78111100). These simple queries 
were combined using logical 
operators " & " (AND) and "I " (OR), 
and enclosing parentheses . Using this 
notation, the example of listing 7 
becomes ((DATE> 78/10 / 00) & 
(DATE< 78/11 / 00)), and the exam
ple in listing 6 becomes 
(({({DEG=BS) I {DEG=MS)) & 
(MJR=MECHANICAL ENGRG)) I 
((INTI = PRODUCT ENGRG) & 
(EXPl > 1))) & {DATE> 78109100)) . 
This parenthesized form is obviously 
somewhat cumbersome when more 
complex queries are formed; the 
meaning is obscured by the notation. 
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This provided the major motivation 
for the development of the query 
language present. 

Having demonstrated the power of 
this system, it is also appropriate to 
mention some of its shortcomings and 
possible extensions to it. Although it 
is designed to handle most types of 
ASCII data, the representation of 
signed numbers poses a problem. For 
example, comparing the ASCII repre
sentation of the integers + 123 and 
-123 will show that + 123 is the 
smaller of the two, since " + " 
precedes " - " in the collating se
quence . 

Another limitation is that relations 
are not allowed between records . For 
example, if the personnel data base 
was to be extended to include a field 
for the name of the applicant's 
spouse, there would be no way to 
specify a query for a list of all ap
plicants whose spouse had also filed 
an application. The only way to ex
tract this information would be to 
manually check each application. 

A final problem that should be 
mentioned concerns response time. 
For small data bases (perhaps a few 
hundred records or so) the response 
time should be quite tolerable . 
However, if the data base consists of 
several thousand records or more, the 
user could wait many minutes (or 
hours) for his reply . In this case, we 
prefer to be somewhat pragmatic by 
suggesting that this long response 
time is still better than searching all 
records manually. 

If faster response times are nec
essary, the addition of secondary in
dices to the system should make a 
dramatic improvement . These indices 
would consist of small files (one for 
each field in a record) and would con
tain all unique values for a field along 
with pointers to the records contain
ing the value. Thus, a query could be 
answered by examining a set of 
smaller files that normally would not 
need to be searched from beginning to 
end. 

Another extension that would 
enhance the capabilities of the system 
is the inclusion of the logical operator 
NOT. This, along with AND and 
OR, would allow the synthesis of all 
Boolean operators (eg: NANO, NOR, 
XOR). 

A final point concerns checking the 
syntax of queries . Although queries 
are checked for proper syntax on a 
line by line basis, there is no provi

sion for checking the syntax of the en
tire query (eg: making sure that a 
logical operator is followed by at 
least two operands). In the present 
system, this responsibility is left to 
the user and it should be understood 
that errors will yield results that may 
be misleading. 

In closing, it is important to 
emphasize that what has been pre
sented is not intended to be a cook
book for the implementation of an 
information-retrieval system. How
ever, we do feel that we have 
satisfied the goals stated at the outset 
and that the material presented is suf
ficiently comprehensive to allow 
other interested persons to implement 
similar systems and, perhaps, to ex
pand upon ours. • 

Tire au t hors have deve loped a 

functionally-equivalent data-base package 

for the Radio Shack TRS-80 M odel 

microcomputer: the TRS-80 package uses 

the same query language and fi le structure 

as tlze FORTRAN system. Some additional 

fea tures have been included, as well . 

Tile TRS-80 package is coded part ially in 
Disk BA SIC and partially in ZBO assem bly 

language, and it rw is under version 2 .2 of 

tile TRSDOS operating system. For effi

ciency, the sort routine is coded entirely in 

assembly language. 

T lie package is supplied on a single 5-i11ch 

f loppy disk w ith a user's m anual containing 

over one hundred pages. It may be obtained 

for $99.95 from : 

M icrocosm Inc 
POB 2034 

Dearborn M l 48123 

References 
1. 	 IBM System/360 Operating System PU/ 

(F) Language Reference Manual. Form 
GC28·8201-4 IBM Corporat ion , 1972. 

2. 	 Hewlett-Packard Real· Time Executive Ill 
Software System. Programming and 
Operating Manual. Library index number 
2RTE.320.92060·90004. 

3. 	 Hewlett-Packard FORTRAN IV Reference 
Manual . library index number 
2FORTN.320.5951 ·1 321 . 

4. 	 Ma rtin , James. Computer Data-base 
Organization . Prentice-Hall. Inc. 1970. 

5. 	 Nassi. I, and Schneiderman, B. Structured 
Flowcharts . Technical Report , State 
University of New York. Stony Brook. 

I 



and hardtapeMcontrol 

Up to 2400 Megabytes of 
hard disk control for the 
S-100 bus. 
Konan 's SMC-100 interfaces S-100 bus micro 
computers with all hard disk drives having the 
Industry Standard SMD Interface. It is available 
with software drivers tor most popular operating 
systems. Each SMC-100 controls up to 4 drives 
ranging from 8 to 600 megabytes per drive, 
including most 'Winchester" drives - - such as 
Kennedy , Control Doto, Fujitsu, Calcomp, 
Microdoto, Memorex, Ampex, and others. 

SMC-100 is a sophisticated, reliable system 
tor transferring data at fast 6 to l O megahertz 
rates with onboard sector buttering, sector 
interleaving, and OMA. 

SMC-1 OO's low cost-per-megabyte 
advanced technology keeps your micro computer 
system micro-priced . Excellent quantity discounts 
ore available . 

Konan's HARDTAPE1 
M 

subsystem ... very low cost 
tape and/or hard disk 
Winchester backup and more. 
Konan's new DAT-1 oo Single Board Controller 
interfaces with a 17112 megabyte (unformatted) 
cartridge tape drive as well as the Marksman 
Winchester disk drive by Century Data. 

The DAT-100 "hardtape" system is the only 
logical way to provide backup tor "Winchester" 
type hard disk systems. (Yields complete hard 
disk backup with data verification in 20-25 
minutes .) 

Konan's HARDTAPE™ subsystem is 
available oft the shelf as a complete tape and 
disk moss storage system or an inexpensive tape 
and/or disk subsystem . 

Konon controllers and 
subsystems support most 
popular software packages 
including FAMOS™, CP/M® 
version 2.X, and MP/M. 
Konon, first (and still the leader) in high
reliobility tape and disk moss storage devices, 
otters OEM's, dealers and other users continuing 
diagnostic support and strong warranties. Usual 
delivery is oft the shelf to 30 days with complete 
subsystems on hand for immediate delivery. 

Coll Konon 's TOLL FREE ORDER LINE today : 

800-52 -4563 
Or write to Bob L. Gromley 


Konon Corporation, 1448 N. 27th Avenue 

Phoenix, Al 85009 . TWX /TELEX 91 09511552 


CPI M • is a registered trade name of Olgitol Research . 
FAMOSTM is a trade name of MVT Micro Computer Systems. 
HARDTAPEfM is a trade name of Konon Corporation . 

Circ le 103 on inquiry card. BYTE Octobo' I 980 151 
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I 	 1 FORTRA N-BO-ANSI 66 {except lor COM· 

I 
10 PLEX) plus many extensions. Includes rclocat · 
~ able ob1ect compiler. linkmg loader, library w1lh 

manager. Also mc\ud es MACAO·BO (s ee 
below) . . . . . . . .. .. ... . . $425/ 525 

" CO BOL·BO -Levol t ANSI ·74 standa rd 
,D COBOL plus most ol Level 2. Full sequential. 

"' :~~·~~::;e"s"~~~f~~~ ~1~~i~~~ .~~~~~~~~ 
VARYING / UNTIL. EXTEND. CALL. COPY, 
SEARCH. 3·d1rnens1onal arrays, compound 
and nbbrev1a1ed condillons, ncstod lF. Power ful 
1nterac1ive screen-handling cxlensions. In· 
eludes compatible assembler. linking loader. 
;ind 1cloca1able hbrary manager as described 
unde• MACR0·80 . . 5700/ 525 

J MACR 0 ·80 - BOBO/ ZBO Mac ro Assemble•. 
t i.,_1 lnlel and Ztlog mnemonics supported Relocal· 
tSi nble Unkabla output Loader. Library Manager 

and C ro ss Releroncc Lisi u11ll1ies 
All Lileboat programs require C P/ M. SMAL/ 80 S11uc 11..ued Mac ro Assomble1 jncludcd . . . . .......... .$149/ $1 5 
u nl e 5s otherwise s t ated . 11> Language-Package ol powcilul general ~ muSIMP/ muMATH -muSIMP is a high level 

1'1':,j.'· ... ,._., 1,Jfl'fJUlarHUBO·li'iU purpose 1ex1 macro processor an~ SMA~ '.fl programming language sullable for symbolic 
'"f'Ul1 1 11 ..J.. , .• 11·rn• 1 1~~~;~~~~d 1!~9~1aJlecc~~7{~ e{F~T~AEL~~f.C:i . Jf} 1p,,and semi·nurnerical P.rocessing . lmplcmon!ed 

LOOP-REPE2T .~HILE DO-END. BEGIN.I Qr/. using a fast and efllcf~nl lnto1p1eter requiring 
· 1 only 7K bytes ol machine code. muMATH 1s a

E 0 	 5751515N construc1s · · · package of programs wntten in muSIMP. The 
CP/ M' FLOPP Y DISK OPERATING SYS· package pe1 lorms sophisticated niathernalical 
TEM - 01g t1 rll Rosaa rch's opera1mg sys tem PHOENIX SOFTWARE ASSOCIATES luncllons. Keeps track ol up to St t digits. Per 
coof19urad for many populat ni1cro·compulers [_J PASM~ - Z80 macro assemble1 , ln tel/ TDL forms matrix operations on arrays: transpose.
a11c1 cl1s1>; sys1oms rl> mnemonics. Gener ales lntcl hex forma l or re- mulliply, divide. inverse and other lnleger pow

,. 1J) locatable code in et1he1 TDL Object Module ors. Loganthm1c. exponen11al. 1rlgonometric 
1,,, i ~ System Version Pocc UY',, rocmm or PSA Relocatable Binary Module !or- s1rnpl1hcauon and 11ansformal!on. symbolic dif· ·vvr;:, Apple u· · · · 2 x · .350/25 N mat Suppor ls 1ex1 1nse11ion. condi 11onal lcren1m11on wilhpartialderivalives. symbolic in

_,,./" SoflCa•d" w11h Z80 branching withtn macros. recursive macco calls 1egration ot definite and Lndelinite in1egrals. 
~1~!~~~lr~~~~~~ision 5 and parameter passing. .S129/ S25 Requires 40K CP/ M. . .$250/ $20 

~ 
1 1

graphics EOIT-Charnclcr .on,cntcd texl. _Me ed1 lor In· n muU SP·79 - Microcomputet implementation 
Nonh Slat S1r1gle Density 1 4 _ .145/25 NfJ) elude~ mncro defmftion capabihlies. Handles © of USP Tho lnlcrpreler rosides In only 7K bylcs 
North Slat Double Density 1 4 145/ 25 r. 1 • \ mso1 11on. d le1con. searching, block move. CIC. .-. it l of memory yet lncludes 83 LISP lunclions. Has 
North Stai Single Ocms11y . 2 x .170/ 25 llll>"'..)'f fo1 Illes ol any lenglh. Does not require a d\!Y":l'infinlte precision lntegot arlthmel!c expressed 
North Siar Double/ Quad 2 x . 170/ 25 Y CRT · · · · · .S129/ S2S (" / in any radix from 2 10 36. muLISP·79 includes 
Durango F·85 . . . . . 2.x . . 170/ 25 PLINK" - Two pass dlsk·to-dlsk linkage edl· c-0mple1e trace lacility and a. library ol uselul 
1COM M1crn·D1sk 24 11 1 4 . 145/ 25 0) tor/ load er which can produce re-enuant . function s and en tertaining sampto 
1COM 3712 . 1 ~ . 170/ 25 v N~AOMable code Can hnk programs that are pmgrams .... .$200/ $15 
1COM 3Bt2 1 11 170/ 25 • 1a1ger 1han available memory !or execu1ion rJ XMACA0-86 - 8086 c ross assembler. All 
M11s 3202/ All air 8800 . 1 4 - .145/ 25 1arget_e~ on another machine Full hbrary Macro and utili ty lealures of MACAO·BO pack· 
Haa th Ha · H 17 . 1.4 . 145/ 25 <Mi capab1fil1es. tnpu1 can be PSA Aeloca!ablc 81 · age. Mnemonics slcghll)'. modified lrom Intel 
Healh H89 . 1.4 . .145/ 25 IMl nary Module. TDL Ob1ect Module or Microsoft ASM86 Compatib i ll l y data shee t 
Heau' H89 by Magnolia 1.4 250/ 25 REL fil es. Output can be a COM file . Intel hex available . . .......... _...... . ....$275/ $25 

~~~~'t18~~?Y M~~noli [) : ~ ·: · · ~ggj~~ g ~:: · TDL Object Module or PSA R~~~~as~~ o EDIT·80 -Vety last random access 1ext edi!or 
Ohm Scienul1c C3 2.x .200/ 25 · · · · · · · · · '. © for 1ext w11h or withou t line numbe1s. Global and 
TFIS-00 Model J I a f4 5/ 25 L"'' I l BUG" andµ ~uG· -Z80 intcractrvc machine Intra-line commands supporled File compare 
TRS·BO Model II . 2 x . 170/ 25 " ' level debugging tools for program develop- v1iti ty included. . .S89/ S1S 
'fRS·BO Model 11 , Corvus. 2 x. . ·250/ 25 N~ mrml BUG has lull symbolic Irace and tntnrac
Proces.sor Technotogy · llvc assembly {mnemonics compatible with 

Hellos II L'1 145/25 PASM). Dynamic breakpclnis and condihonal U PASCAL/ M• -Compt1es enhanced S1andard 
Cromerm:o Sys1em 3 I 4 . 145/ 25 lfaps whtlc tracing (even lhrough ROM!).,_,_ BUG ' Pascal 10 compressed eHic1ent Pcode. Totally 
1n1e1 MDS S111gle Density 1.4 .145/ 25 15 a subsei 01 BUG and 15 used 1n memory CP/ M compatible. Random access files. Bo1h 
l1llCI MDS Smgle DensLty 2.x . .· 170/ 25 limiied silua1ions · · · 16 and 32-bit lnlegcrs. Runtlmc error recovery. 51291525 

Mlcropo11s Mod J 1.4 145/ 25 ~'!.1 Convenient STR INGS. OTHERWISE clause on 
M1c1opol1S Mod II 1.4 .. 145/ 25 I DIGITAL RESEARCH CASE. Comprehonsivo manual (90 pp. inde· 
Tho follow1og conhgoraltans are scheduled fm MP/ M -lnstaltQd lor sin~lc dcnsily MDS·BOO. xed) . SEGMENT ptovides overlaY. structure. 
roleaso soon · Mul\1-piocessing derivative of me CP/ M op· INPORT. OUTPOAT and untyped flies lat arbl· 
North Star Doublo/ Ouad erating sys tem. Manua l Includes CP/ M2 lrary 1/ 0 Requires 56K CP/ M. Specify I ) BOSO 

Corvus . 2 • .. 250/ 25 documentalron S300/ S50 C P/ M. 2) Z80 CP/ M. or 3) Cromemco 
NMt• Star Horizon HD·l ... 2.x. . . . 250/ 25 MA C _ Macro assembler Full Intel COOS..... . . . . . . . . . . . . . . . .5175/ $20 -8080
Ohio Socn1il1c C3-C 2.x 250/ 25 '§ macro dcf1rnuons Pseudo Ops mcludc RPC. f J PASCAL/Z -ZSO native cOde PASCAL com· 

115 1Micro;iok M MXodST1 · · · 2.• 200/25 tRP. REPT, TITLE. PAGE, and MACLIB. Pro- p1te1 Produces oplimized, ROMable re-entrant 
M051 0 0~ 	 •• d ces abso1u1c he o IP 1 pl s symbol !able f le © code. AU in1erlacing 10 CP/ M Is lhrough the

350125 Sus System 2 x ,~;use by StD andxzS1Dl(sc~ below) S120/S~5 svppon lib1ary. The package includescompilet,
•COM 3812 . - - - .. 2.x 225/ 25 · relocaling assembler and 11nker. and source 
1COM 451I / Ponce03000 2.x 375125 • • 1 SID·8080-Symbotic debugger. Full 1race. Im all library modules. Variant records. strings 
Soflware consis1s ol the opora rmg system. tox1 J pass counl and breal<poml program tes ting. and dttecl 1/ 0 are suppor1ed. Requites 56K 
crMor , assembler. debugger and othe1 utiliries ~~;d ~~k~~~. g;~~1 ~:~~31;~~~~;:~e~s:~~~ CP/ M ..S395/ S25 

~~!:~,';,~n5~~~7Q:~,~~'1d~::~~~~:~~~:a,:;~~- memory labels and equaled values .S105/ S15 LJ ~~~~~~~~TRotuab~:t ~biJa~;~~i::~~~;: 
m11on and additional rmplememal/011 notes in· ZSIO-Z80- Symbo1tc debugger with au lea· (!1 SymbOlic debugger Included. Supports in let · 
eluded. Syslems markod · and •• lrrcludo firm- (J) lures of SID S130/ S15 rup1 procedures. CP/ M hie 1/0 and assembly 
ware on 2708 and 27 ro Sysrems marked - in· 

11 
' language interface. Real variables can be BCD. 

elude 5440 media charge Systems markecJ J TEX - Tux! oulput tormo.nor 10 crmuc pagmal- soflwnro Uoating poinl, or AMO 951 1hardware 
1\1 require the spuc1ar % versions of soft· ~ ed. page-numbered and 1uslilied copy Ou1pu1 lloatmg point Includes strings enumeralions 
ware rn this catalog Systems marked havo can be ducc1cd 10 pnnier or disk S105/ S1 5 and record data types Manual explains BASIC 
mmor varianls available 10 StJit console mle1· to PASCAL conversion Requires 32K ..$250/ 
face ol systt:'m Calf or wmc tor lull list of op- OESPOOL - Utlhty program to pcrm11 simulla· 530
irons. I) rncludcs hardwarcadditiofl roallowour cl· ncous printing horn 1ext Mes white cxeco ling 


sumd.wd versions of sof1wa1e 10 run under ii ~~:! !!r~~1,:s_____ • __ • _ .!8~/!1~ !;~ ::plifc~~,~~~g~;;:~ea~~~~l~~~~~~.nt~~~I~~
1
I I ti ny C- lnteracllvo m1erprn1we syslem for © programminQ problems are reduced lo simple 

Z80 DEVELOP MENT PACKAGE - Consists i!J teaching st ruclwcd programming techniques. N.. ,1) expressions in APL Fea1ures include up to 27K 
" ol Manual Includes lull source hsHngs S105/ S50 \VS active \.'i'Orkspacc. shared variables. arrays of P) disk Me hne ed1to1 . wnh global 1n1er and 


1b intra- line facilities. (2) ZBO rcloca1ing assem
 BOS c COMPILER -Suppor1s most tca1ures ./ up 10 B dimensions. disk workspace and copy IJler. Z.log/ Moslek mnemon1ts. condihonal as· 
r.1 of language. mcluding suuctures , Arrays, ob1ec1 ltbrary The s~stem also supparls auxll· scmblv and c1oss relereocc table capabilities. 'D Poinlers. recurswc func11on cva!ualion. over· iary procossors ror 1ntcr t.ac1119 11q P:Or ts. A<:~ (3) lmkfng loildt?r producing absolule ln101 hex lays. Includes hnking loadm , library manager, quires 4BK CP/ M and senal APL pnntmg term1· 

d•sk ti le . . . .S95/ S20 and library con1aln1ng gonerat puipose. hie 1/ 0 . nal or CRT ..S500/ S30 
ZDT -2:80 Moni101 Dobugge4 10 break and and Hoa11ng pom1 functions. Lacks ioltial1zors. .l ALGOL-60 -Powerful block-suuctured Ian· 

...~ exam ine re gisters w11h standard Zllog/ smt1cs . floats and longs. Oocumcn1a11on In- guage compiler lealunng economical run·time 
clucles ''The C PROGRAMMING LANGUAGE" dynamic allcx:a llon al memory. Vety compact 
by Kerrnghan and R11ch1c S145/ S25 (24K 101a1 RAM) sys1em 1mplemen1in9 almost 

ai ~~~1~k :,~~~~~1cwd111s~s~in~b•oi~s~11~~sm!~~ 
Package 550/S10 WHITESMITHS c COMPILER- Tho ullimale all Atgol 60 reporl features plus many powerful 

rl • m sys1ems so,lwaie tools Produces laslei eiucnsions including string handling d1rec1 disk 
AVOCET SYSTEMS •l coclc 1han a pscudo·codc Pascal wilh more address 1/ 0 eic. · · · ...S199/ S20 
XASM·£8 - Non ·mac10 cross ·assomblo1 w1tt1 ex tensive fac1t111es Conlorms to the lull UNIX· I CBAS IC-2 Disk Ex1ended BASIC-Non· 
noslccl cond111onals ancl lull range ol pseudo 
opera11ons Assembles lcom slandard Motorola ~~~s~~~i; ~~9~ike~:=~~~:~~~t:re;~'Puh~~ " ~~~'~l;,~~~n~~~~~P~~~:,PS~~~~~~~~11~:g~~~ 
MC6800 mncmorncs lo lntel hex .S200/ S25 ~~~ss:~~a~~r1~~~~fio~.oL,~~~'~?e '~~,,~~,'~~~~ ~~:;a~~:~~·~,%· 1nteg:-.' ~~d . ~x~~·~d~~.f~~~s~~~
XASM-65 - As XASM ·68 Im MOS Technology REL lites Roquires SOK CP/ M 5630/ 530 
MCS·6SOO series mnemonics . S200/S25 
XASM·48 -As XASM ·68 lo1 Intel MCS·4B and MICROSOFTUP1·4 \ 1am1l•CS S200/ S25 MICRO FOCUS 


BASIC -BO - Disk Extended BASIC , ANSI

XASM·IB -As XASM-68 lor RCA t802 	 11 STANDARD CIS COBOL - ANSI 74 COBOL 

L• compal!bl o wllh long varlablo narn~s
5200/ S25 	 ·v standard compiler fully validared by U.S. Navy ,,. WHILE/ WEND. ch~umng vanablc length hie 

1es1s10 ANSI level t . Supports many features to 1ecords . S325/ S25 

LJ FORMS 2 -CRT SC<een edotor. Oulpul Is 
© 	COBOL data descriptions ror copying in1o CIS 

COBOL programs, Au1oma11ca lly Cfeares a 
query and updale program ol indexed files 
using CRT prolected and unprotected s~reen 
formals . No programming experience needed . 

~~o' g~~o't~~~ . "'.'~~,e~ ~o~;;~o 
EIDOS SYSTEMS 

O KISS -Keyed Index Sequential Search . 01rers 
© complete Mull•· Keyed Index Sequen1ial and 01· 

reel Access file managemenl. Includes b\Jill·ln 
utillly functions for 16 or 32 bit ari lhmelic. 
st,lng/inleger conversion and SLnng compare. 
Delivered as a rc loca!able linkable module 1n 
M1crosolt fo1ma1 IOf use wnh FOATRAN·BO or 
COBOL-80. etc. . . ....$335/ $23 

0 	KBASIC -M1crosolt Disk Extended BASIC 
vernion 4.51 ln1egrnted by implcmcnlatlon ol 
nine additional commands in language. Pack
age includes KISS. REL as described above. 
and a sample mail list program. . .S585/ 545 
To licensed users o f M1crosolc BASIC-80 
(MBASIC) . • . . . . . 5435/ $45 

O XYBASIC In terac t ive P <ocess Control 
BASIC - Full disk BASIC leatures p1us umque 
commands to handle hyle relate and Shih and 
10 1es1 and se1 bils. Availabre fn several ver· 
sions: 
Integer ROM squared .S350/S25 
ln1eger CP/ M . .5350/ $25 
Exlended ROM squared , . . .$4501$25 
Ex1ended CP/ M .5450/ 525 
Extended Disk CP/ M ............5550/ $25 
Integer CP/ M Run Time Compi ler . . $350/ $25 
Extended CP/ M Run Time CompflerS450/ 525 

0 	 RECLAIM -A u11l11y !o valida!c media und(H 
CP/M. Ptogram tesls a dlskelte Of hard disk 
sur face lor errors. reserving !h JJ impet rections 
m invisible l ites. and petmluing con11nued 
usage of 1he remaindef. Essential for any hard 
dlsk. Requires CP/ M ve1sion 2 .......$80/ SS 

0 	BASIC UTILITY DISK -Consl5ts ol 11) 
CRUNCH·14- Compact ing ulilily 10 reduce 

~i~r~~~,~nsd~gice:~51'.h8t$~01 f.~~S~ejO 
BASIC. (2) DPFUN-Double precision subrou· 
tines for computing nineteen 1ranscendental 
functions including square root , nalural log. log 
base 10. sine. arc sine. hyperbolic sine. hypet· 
belle afC sine. etc . Furnished in souJce on dis· 
keue and documenta!ion . . .S50/ S3S 

o ~0:~~~~'~2,-d?r~~a~t~r1~,r~ci1S":~~~ f.~~ 
FORTRAN and other tompauble Microsor1 Ian· 
guages. The u1ili1y libra•y contains 1oorines lhar 
enable prosrams to chain to a COM ri le. rel,ieve 
command line parame te1s and search ftle d1rec · 
tories wi th lull wild card tacrhrles. Supplied as 
linkable modules in Microsofl format. S95/ S20 

0 	 STRING / BO source code available 
separately- . . . . ..S295/ NA 

0 	TH E STRING BIT -FORTRAN charocte1 
siring handltng . Routines to !ind , lill, pack, 
move. separate. conca lenate and compa1e 
character suings. This package completely 
eliminates the problems associated with 
character sir ing hand li ng rn FO RTRAN . 
Supplied wi!h source . . . . "S65/ S15 

D 	VSORT - Versa tile son / merge systom for llxed 
tun91h reco1ds wl 1h ftxed or variable length 
fie lds. VSORT can be used as a stand·a lone 

f,~~ae~:S,~~:~~;~ ~~~~da~5 aa s~~~~~:~ne~ 
VSOAT maximizes the use ol boUcr space by 
saving lhe TPA on dtsk and resioring 1t on com
pletion ol sorlmg. Rcco1ds may be up to 255 
bytes long with a maximum of 5 ticlds. Upper/ 
lower case Hansta11on and numeric helds 
supported. .5175/ $20 

LJ CPM/ 374X -Has lull 1an9e al lonct1ons to cJe 
atc or rn·name an IBM 374 1 volume. display 
dire<.:tory inlorma11on and edit the data st'I con
lcnts. P10v1des full fi le 11ansler laci1t11es be
lweon 3741 volume data se1s and CP/ M 
hies .S195/ S10 

~UU!i · ~ 
CPAldo" {1

0 MASTER TAX - Pro!ess1onal ui.x prcparn1lon 

~ f;'~~;;P, ~~~~~~ ~~h~~~,~~.~sB2~s~·2~ii 
221 0. 3468. 3903, 2441 . 4625. 4726. 4797 . 
4972. 5695 and 652t. P<inting can be°" readily 
avallable. pfC·printed conlinuous lorms. on 
overlays. or on compu1e1 geneia1ed. IRS ap

ls'?n~:?a~r:s~~~~~~~~sc~~~~·~t~~Y~~tiG~~ 
II (see below) . . . . . $995/$30 

0 STANOARD TAX-As al>o'e for schedules A, 
t B. C. D. E. G. R/ RP, SE, TC and lo1ms 2106 and 

244 1. Also. does nol mainlatn client history 
Illes .5495/ 530 

0 GENERAL LEDGER II -Designed 101 CPA's 
t S1orcs complete 12 month delai lC!"d his1ory or 

uansac1ions. Generates financial sta1emenls 

l
depreciation, klan amm\izat1ons. loumals . 1risiOfSTEL-0.sk based djsassembte1 10 Im l BASIC COMPILER -Language comp<Wble ~~,u~~";~~d~n~u1?YS~~17,1~0r:~~i~y.0i1~~~?0~SOBOor TDL/Xnan Z80 source code. 11s1Jng and 	 balances. slatements or changes in financial 

flJ w11h BASIC-BO and 3- iO llmos laster oxocutmn. gram segmenlallon. imeraclive debug andcross rclcrence l1lcs. Intel orTDUX1tan pseudo 
11 	

pos ition, and compilalmn le tters. Includes
P1oducc.-s siandarct M1crosolt reloca1a le b1 ops opuon.,1 Runs on 8080 .$6S/ S10 oa1y 0t11pu1 Includes MACRO·BO Also hnkablc re0~;~~,~~~~~~~~~l~~,~~~~~~~r~e~ut:J:~!1~i~g ~~11r~:d4e~'.c~n~!hp~~'~7:~:~i~~r'.in,_i~~s 9:~ 

OIS ILOG - As D ISTEL to Zllog / Mostek IO FORTRAN · 80 Of COl30L·80 code lrom COBOL programs used w11h any dumb paymll checks. .$4501530 
" mnernomc fr ies .S65/ S10 modules S350/S25 terminal . . 5850/ SSO 

' 
Lifeboat Associates, I ·5 1Thircl Avenue. f\J Y . N Y 10028 (212) 860·0300 Telex: 220501 
Neu in der Schweiz Lifeboat Associates GmbH, A c g cr1s11 3:-1. 6340 Baar Telefon 042/31 2931 

http:OfSTEL-0.sk


I 

0 TIMA~EA -Powcrlul now 1001 lor preparmg 
manaQemenl repons wdh 1abula1 data . Makes 

• 	 ) ri nanc1al modeling projec1s easy. Do you want a 
•,11) •. , weekly p1olilabilily report? Sci up lhe lable and I\\ • 	 compute. Jus1 change the sates figures for nex1 

week and compuce. You have a new repon! 
T/ MAKEA includes a fu ll screen edi tor 101 
setting up lables which pages lefl , righl. up 
and down. Compute includes standard arith· 
molic, pereenls, e)l;ponents. common tran
scendental func tions, averages. max ima. 

~~~1cUs~c~1i~~s.. e•c A~quires 4:~~,Fi2~ 
·-------------------·O BSTAM - U11ri1y 1olin1< one computc110 anome1 
also equipped with BSTAM. Allows hie transfers 
a1 lull data speed (no conversion to hex). with 
CAC block control check lor very reliabfe error 
delechon and automatic retry. We use it! Ifs 
grea1I Fun wlldcard expansion 10 send • . COM. 
elc. 9600 baud with wire . 300 baud with phone 
connec tion Bolh ends need one. Slandard and 

versions can talk 10 one ano1he1. .S150/S10 

[] 	WHATSIT?' - lnte raclivo dala·base system 
using associative tags 10 rc tdcve lnrorma tion by 
sub1oc1 Hashing and random access useo lor 
lasl rnsponso. Aequl1es CBASIC·2 .S17S/ S25 

f1 SELECTOR lll ·C2 - Da1a Base Processor 10 
t create and maintain mull i·key data bases 
® Prints lormalled sorted reports with numencal 

summanes or mai~ng labels. Comes With sam· 
pie appticartons. Including Sales Ac1iv11y. lnven· 
l0ty. Payi!bles. Receivables, Check Regislor, 
and C lienVPalien t Appointments. e tc. Aaquiros 
CBASIC·2. Supplied lo source .. , .52951$20 

U GLEC TOR - General Ledger opt ion lo 
SELECTOR lll-C2. lnleractive sys tem provides 
lor cus1omized COA. Unique chall ol lransac· 
l ion types Insure proper double cnlry book· 
keeping. Gonern1es balance shec1 s. P&l 
s1ntemen1s and 1ournats. Two year rncotd al 
lows lor srarement of changes in llnancial PoSi· 

meccff~F1 ~~f.~~d t'B~~~cc.~ :~:;u~ri~ 
syslam . . S3S0/ 52S 

fJ 	CBS -Configurable Busi ness Sysl om is a 
comprc hc nswe se1 ol programs fm del1nlng 
cus1om data files and application systems wllh· 

8~s¥C.n~o~f~0.2~~~~'.nauW1~?::~~ rf~~~ 1~~ 
each data file aro supported. Se1-up program 
customizes sysfem 10 user 's CRT and prln1er. 
Provides lasl and easy interachvc data cn1fy 
and rctrloval wlth lransectlon processing 
Report generafor P'Ogram does comprex calcu· 
1a11ons wilh slored and defivod dala . 10<:Clfd 
so1oclion w11h mulllplo crit eria. and custom lor· 
mats. Sample 1nven1ory and malling llsl sys· 
1ems In cluded . No s upport language 
required , . . .$295/ $40 

MICRO OATA BASE SYSTEMS 

O HDBS -Hiera rchrcal Dara Ba se Sys1em . 
CODASYL oncnlcd with FILEs. SETs. REC· 
OADs and lTEMs which are all user defined. 
ADD. DELETE . UPDATE . SEARCH . and 
TRAVERSE commancls suppor1cd. SET order· 
1ng is sor1ed. FIFO, LIFO. nexl or prior. One.lo 
many se1 relationship supponed. Read/wr11e 
prolec llon al 1hc FILE level. Supports FILEs 
which cxlend over mulliplc lloppy or hard disk 
dBVlCeS. 

n ~a~:;a-;cM~~~~~f;::~~:ssJrs~e~;~1tunse~; 1 . 
1evo1 read/wnle prolecrlon for FILE. SET. REC· 
ORO and ITEM. Explicll ropresen1a 11on ol one i'.{1 '" ·exuaclion and la bel production A lorm lo tto1 

~on~n~~~e,t~l~t~~~·s~~ni, 1~~:~~·,~~d•~ual~~f~ ~' program is included which provides neat tcuers 

owoe1 and multiple record types within SETs. , , .~ ~6i~~!e1r~~~! ~~. c~;~~~~~~~~~fC~~cludes1
HOBS hies arc lully oompallble , •"' • 	 . S1SO/ S20 

J WORO·STAR - Mcnu duven visual word pro
(1' 	 ccssing syslem lor uso wilh standard torminals. 

Tex t for malting pcrlormed on sc1cen. Facilit ies 
lor lex l paginate. page number. jus tily. ccnlcr 
and underscore . User cc.n print one documcn1 
whdo simullaneously edit ing a second Ed11 
fac1h11cs include global search and replace. 
Read/ Wnle 10 other 1ex1 mes. block move. c1c. 
Requires CRT lermmnl wilh addressable cu1so1 
pos•llonlng .544S/ S40 

t 1 WOAD·STAA·MAIL·MEAGE-As above wllh 
(LJ option for produc!ion rnafhng of personalized 

documen1s wilh mail tis1s hom OATASTAA or 
NAO . . . . . .55751$40 

I l WOAD-STAR Cus1omlzallon No1es - For 
soph1st1ca1ed users who do nol have one ol 1he 

~3n°l 1~1~~~ari!s~ii~;7g~ 0:c~~:~~~'o~~~Ab~ 
STAR 	 . SNA/595 

1l WOAD-MASTER Text Ed11or- ln one mocle 
fi 	 has supcrsei o f CP1M·s EO commands 1oclud· 

mg global searchmg and reptac:1ng , ro1wa,ds 
and backwatds In li te In video mode. pro vides 
full screen edltoi ror users wl'h se, iul address· 
able-cursor tormma l .S145/ S25 

U TEXTWAITEA Ill - Tex1lorma11er101us11ly and 
® paglnalc lellers and 01he1 documenls. Specml 

featwes include Insertion ol lexl during execu· 
lion from othet dlsk Ides 01 console, pormilling 
recipe documenls 10 be crealed lrom hnkod 
tragmenls on olhcr hies . Has facilities for sorted 
index. table of contanls and foolnoto inse1 lions. 
Ideal !or conlracls. manua ls. e tc Now compall· 
b le wilh Eleclfic Penc1 1· arid Word-Star oro· 
pared l1lcs . . .S125/ S20 

.	----;;;;;:-;~:;:~==;:;--
ftiv~~><.' 'S~,i 
PEACHTREE SOFTWARE 

rJ Genora l accounling so ltware lor sma ll busl
© nesscs. Each produc t c.an be usod alone 01 wl1h 
t aul oma!l c pos1lng to 1ho genera l ledge• 

Supplied in sou rce l or Mlcrosofl BASIC 4.51 

GENERAL LEOGER . . . .$530/ $40 
ACCOUNTS PAYABLE .$530/ $40 
ACCOUNTS RECEIVABLE .5S30/ 540 
PAYROLL .. . .SSJ0/ $40 
INVENTORY . . S660/ S40 
ALSO. 
MAILING ADDRESS . ..$S30/ 540 
PROPERTY MANAGEMENT .SS30/ S40 

GRAHAM-DORIAN SOFTWARE 
SYSTEMS 

[] Comp1chensive accounting software wri tten m 
CBASIC·2 and supplied in source code. Each 
soflware package can be used as a s1and·alono 

t system or intogratod w11h the Genera l Ledger 
tor automalic posling 10 ledger accounts. ~c · 
qunes CBASIC·2 

GENERAL LEDGER . .$805/ $40 
ACCOUNTS PAYABLE . .. ..50051540 
ACCOUNTS RECE IVABLE . .$8051$40 
INVENTORY SYSTEM . . . ..S555/ S40 
JOB COSTING . . .. . . . .. .$805/ $40 
APARTMENT MANAGEMENT .$805/ $40 
CASH REGISTER .. .$80S/ 540 

O POSTMASTER - A comprohcns1vc package 

~~n'!;a~ri~;~_m#~~1~~~~~~c :~~~ i:e~~;I'~~~~~1

0 HDBS-ZBO version ... . S250/ S40" ' 

D MDBS-Z80 versooo .•. , . . . .....$750/ $40" 
8080 version available al S75 exlra. 

When orden n.g. speedy one ol the language 
interlaces lls1ed below. Addi tional language m· 
te1 faces avai lable al ti me al purchase for $ 100 
or Sl25 d purchased la ter 
""The smglc manual co11e1mg HOBS ano 
MOBS when pu1chased alone comes withou t 
speci fic language interlace manual Manuals 
arc available lor lhe following Microsoll Ian· 
guagcs. 
II MBASIC 4.S1. 21 BASIC·BO S.0. 3) Compiled 
BASIC or FORTAAN·SO, 4) COBOL·BO, 5) 
MACR0-80. .SNA/$10 

MICAOPRO 

[} SUPER-SORT I-Soro , merge. extract ulolity os 

tli ~~sf~u::1c~~~~~t~~/~~;_os;,~~ ~~!~kC:b~~r=~ 
records with dala m bma1y. BCD Packed Oecl 
mal. EBCDIC. ASCll , lloa1ong & fixed point OX · 
ponential, fi eld 1ustif1 ed. e1c . Even variable 
rlumbcr o f llelds por record' . . S225/ S25 

[_ SUPER ·SORT II - Above aval lable as abso· 
<\} lu1c prog1am only . .S175/ S25 
1-1 SUPER-SORT Ill -As ll withou! SE LECT/ 
"'' EXCLUDE . . ... . 51251$25 

DATASTAR - Professional forms con1rol C!nlry 
i.D 	and display sys1em lor key· to·disk da1a cap

IU1e Menu driven w.lh bu1ll ·in lcilrning aids 
1n?lJ1 tield venticauon by 1eng1h, mask. allribulc 
(1.e upper case. towe1 case. numeric. auto·dup. 
etc J 8ui1Hn anihmcric capabil1t1es using keyed 
data. constant and derived values. Visual feed· 
bacSc tor ease al lo1ms design. Files compatible 
wilh CP/ M·MP/ M suppo<tad languages. Ao · 
quires 32K CP/M . . . . S3SO/ S35 

STRUCTURED SYSTEMS GROUP 

O Complelc in lerachvc accounllng soll'warc for 
t business. Each producl can be used sland· 

alone or wfth automa1tc pos ting 10 lho general 
ledger. Eilch pfOducl 1s thoroughly iested and 
very well documented . Each product requires 
CBAS IC·2 

GENERAL LEDG ER $8201$40 
ACCOUNTS RECEIVABLE .. .$820/ $40 
ACCOUNTS PAYABLE .$820/ 540 
PAYROLL . .$820/ $40 
INVENTORY CONTROL S820/ S40 

NEW! NEWSLETTE 
FROM LIFEBOAT 

• 	 la!cst Version 
Numbers Lisi 
o1 Software 

• 	 Update on lJl::l:.·1 a.. ..... 
CP/ M Users Group _ ~~ 

The Grea1 ZOSO Speaks 

Cul from Behind lhe Scone s 


Ir 
S18 ppd lor 12 ossues (U.S .. Canada. 
Mexico) Elsewhere S40. 
Send Check 10 ..Ltfohnes:· 1651 Thud Avenue, 
New Yofk, NY. 10028 01 use your VISA o r 
Mas1e1cha1go- call (212) 722-1700 

Cop~nghl C"'i9ao ldeboal Associates No Po•· 

tion of 1h1s advc;ttsement may be rcproduc~d 


wlmoot prior pcrmi s~•on . 


J ANALYST- Cus tomized dalaen1ry and repon 
1 ing system. User speci fi es up 10 75 dala Items 

pet reco1d fn tornc 11 ve dala enlry. ro1rl ova l. 
o] nd upd ale lac1 111 y makes lnlormat1on 
rno nagemcn1 easy . Sophi ti ca1ed report 
genera1or p1ovldcs customized reports using 
sclecled rocot<Js w11h mulllprc level brcrik· 
po1111s for summarization Requires a disk sorl 
uuhty suc h as O SOAT, SUPER-SORT or 
VSORT and CBASIC·Z .S250/ Sl5 

I I LETIERIGHT - Prog ram lo c1eatc. cdi1 and 
1ypc le1te1s or 01t1er docurncnrs t-las lac11l ties to 
color, d1sptily. dolc1 and move loxl. wilh good 
v1<Joo screon prescn tatior' Designed to mle· 
grn te wrttl NAD lm form le1to1 mailir1gs Re· 
qui1os CBAS IC-2 . . . . . .S2001S2S 

I NAO Namo and Address se lechon syslem
ln1e1achve ma11 lisl crcauon and mainlenancc 
program with ou1pu1 as lull rcporl s wi lh refer· 
encc data 01 reswcled lnforma.11on for mail 
labels. Translcr system ro1 extraction and trans· 
ler ol se1ec1od records 10 cma1e new Ides. Re· 
quires CBAS IC·2 .SI00/ $20 

f 1 OSORT - Fas1 so r1 / rnorgc program lor hies 
wi th fixed 1eco1e.J leng th . variable fi eld length 
ln!ormmion Up 10 livo asccndmg or descend· 
Ing keys Full back-up ol Input hies crnalcd 

.S100/ S20 

* * * * * * * 
CONDIMENTS 

I I HEAD CLEANING DISKETTE -Cleans lhc * * * * * * * 
drive Read/W1 i1e heac:I in 30 seconcls. D1ske 11 e 
abso1bs loose oxide particles, finQcrprinls. and 
other 101eign particles lhat migh1hinder1he pc1
lormance ol the drive head Las1s at feast 3 
monlhs w1 1h daily use. Specify 5·· or a·· 
Single sided . . . . .$20 each/ SSS for 3 
Double sided . . S25 each/ 565 fo r 3 

l 1 	FLIPPV DISK KIT - Template and 1nslrucl10ns 
to modi1 y single sided 51/•~ disko t1es ror use or 
second siclo m smglo sided dnvos ... . S12.50 

1·1 	 FLOPPY SAVER - Pt0lect1on !or center holos 
for 5· and a- lloppy disks . Only 1 needed pe1 
d1skelle K1 1 conta ins centering pos1. pressure 
1001 and lough 7 mil mylar 1cinfo1cing nngs for 
25 d1skelles. 
5' . Kil . . . . . S14.9S 
5'. Rings only .S7.95 
e· . Ku . . . . . .S16.9S 
8' . Rings only . . ..S8.9S 

I PASCAL USER MANUAL AND AEPOAT 
By Jensen and Wirth The slandaro textbook on 
the languago . Recommended 101 uso by 
Pasc.n l/ Z, Pascal/M and Pascal/MT users $12 

THE C PROGRAMMING LANGUAGE - By 
Kcrn19tlan and R11ch1e The stand~r<11ex1book 
on lhc language. Recommended for use by 
BOS C, 11ny C. anCI Wtrncsmiths C users Sl2 

STRUCTURED MICROPROCESSOR PRO· 
GRAMMING - By 1hc aurho,s ol SMAU80. 
CO\'ers structured prog1amming, the 8080/ 
8085 lns1ruc tl cn sci and the SMAUBO lan
guage . S20 

ACC O UNTS PA YABLE & AC CO UflTS 
A ECEIVABLE - CBASlC -By Osboino/ 
McGraw·Hi11 S20 

GENERAL LEDGER-CBASIC -By 
Os orne/ McGraw·Hill . S20 

PAYROLL WIT H COST ACCOUN TING 
CBASIC-by Osbornc/ McGraw-H1 ll S20 

LIFEBOAT DISK COPYING SERVICE 
Transfer data or p1091ams rrom one media tor · 
mar 10 a1'10lhcr a1 a moderate cos1 from S25 

* * * * * * * 
Hearty Appetite. 

* * * * * * * 
' CP/ M rmc~ MP/ Mate trademarks of 01gilnl Re· 
search. 
Z80 is a trademark al Z1log. Inc 
UNIX is a uadcmark ol Bell Labora1011os 
Wl·MTSIT7 15 a tradematk of Compwer Head 
ware 
Elec1rlc Pencil is a 1rademark ol Mi cha el 
Shraye1 Sollwaro 
TRS-80 is a 1radomaJk or Tcindy Cmp 
Pasc.a l/ M Is a 1mcfcmo1k of So1c1m 
Sof!Card is a trademark ol M1crosor1 
Apple is a lmdamark of Apple Compu1 e1 
PASM. PLINK. BUG andµ. BUG a1cUildcmnrks 
ol Phoemx- Sohware Assoc1a1es Lid 
CPA1ds is a trademark of Computer Tax Se1
vice. Inc 

t Recommended system conhgurc:it1on cons1s1s 
ol48K CP/ M, 2 lull size disk droves. 2• x BO CRT 
and 132' column primer 

rlr 	 Mod~f 1ed vo1s1on avail~blc loruse w11h CP I M .1s 
1mp!emonted on Healh and TRS·80 Model I 
compulcrs. 

1!.1 	 Use1 license agrecmenl 101 this produc1 mus1 
be signed and relumed to L1leboal Associa tes 
before shipment may be made. 

·l This produc1 lncludes/ eXclu<Jes me tnnguage 
® manuar recommended 1n Condiments 

rs 	 Se ri al number ol CP/ M sy s1om musl b~ 
supplied with oroer s 

I~ Requhos Z80 CPU 

Ordering Information 
MEDIA FORMAT ORDER ING CODES 

When o rde ring, p lea so speci fy formal code. 


LIFEBOAT ASSOCIATES MEDIA FORMATS LIST 
Diske tte. cartndge d•sk and caruidge 1apo lorma1 codes to be 
specilled when ordenng sol1warc for !Is l e~ cornpu.1c101 dis~ 
sysloms. All sollware products have specific rcquuemenls m 
lorrns of hardware or sollwarc supp:>r1 . such as MPU 1ype. 
mC!mory size. support operating system or languago 

Form.1 l tad• ForrNlCode 

Alll\I• 8600 0 1s'k Soo- Ml JS 3200 IMS 5000 RA 
Altos Al" IMS BCOO Al' 
Appia • Sot1Caro 13 Socior RG IMSAI VOP·-40 R4 · · 
Appia' So11Cara 16 Suctor AA IMS Ar VOP·42 R•t"· 
BASF Svs1am 7100 no IWS AI VOP·« AS"' 
Olilckh'1wk Smglo Ovn:;11v 0 3 l""S At VDP·80 Al.. 
Okd.htlwk P.\letopoh Moo II 02 ln1ocolo1 Seo lSC lnJl'Col.o• 
CDS Vc1s.a111e 39 01 lnuil MOS $1'90 Oor~ily A I 
CDSVorstthle 4 02 lnktflllC SuperBia1n OOS 0 1 R7 
COMPAL-80 02 lnk!lll'C Super01<1111 OOS O 5·2 X AJ 
Cro111cmcoS151ein3 Al' lnlC•1CC SupeiBrnm OOS 3 X RK 
Cromcmco Z20 .A6 IS C lnrec.olor 80tia/ U6Dl &963 A, 
CSSN BACKUP (lnpo) T I 6 Kawon PSl·8D RF 
Oo11a Al " 
Diol·L.og t.1 .c1et1orm II AD 
Oig11.i1l M1c10tly$IOms A1 " 
O.scu5 Soo Morrow DAKUS 
Durango F·85 AL 
Dynnr>yte 08612 i1 1 
Oynabyto 008/4 Al" 
f JllCl'f SOICCU ..'f • l.Jltlbo31 CP/ M 02 
Eoi"idy Son;er(lf • f1udy CP/M 04 
Hom.. He. Hl 7/H27 p4 
Hoali H89 • LllolJO:n CP/ M P4 
HCJI" HB9 , Magnola CPIM P7 
t~ ollos II St.'tl' PtocOS&Ot 1 erJmology 
Hor1::011 Se-e N01th S1ar 
ICOM 2·11 I M11::10 FIOPfl'f RJ 
1C0MJ712 Al 
ICOM 3812 Al ' 
1COM .151 1 ~.-0C11rtndgo-

CP1M I 4 01• 
tCOt.14 5 11 S440C.ilfUtdgc> 

CP1M 22 02.

Prices FOB New York 
Sh1pp111g. h.rindllng and C.O D 
chiugcs e>clfa 

Manual cosl applic;itJlo agams1 
price of subscquanl soltwa1e 
purchase 

The snlc o f each proprielary 
sotlware package onvcvs a 
license 101 use on one 
syslcm only. 

Mcc.1 5'• PG 
t.t.ero mau on 

1E•c-ep11'RS-BO OOlowl Al" 
M1c1opo11s Mod I 01 
M1C1opolo1 MOd II 02 
MIJS :l200t3202 61 
t. 11ow Dl..cus A1" 
Moslck At 
MSO S\~ RC 
No·1h Suo Strw;;fe Densuy Pt 
NO'lh St111 Doull l1.1/0u 1tiia P 2 
Nytac: Smgle Oens.1.,, 03 
Nvt.:ic MIC: IOfX>'ll!> Mod II 02 
Qh.o Setcn11t1<: C3 AJ 
on·t~ ceoo1 . l2" 
PaJtoc PCC '2000 A1· 
Proco~ TlletmO'O{Jy Hl!~DS II 82 
Ou;iy500 RO 
Owy520 RP 
RAIA Singkl Oon:i.11y A9 
AAtR Doublet DtmSi ty RE 

• 	S1nolc·S1ctP. S1ngl11 D1.?n~ 1 ry t11.:.1<s 

i!IC"SUpp\IOO IOI U!>" V.•1~100u~ 


Ocns1ly i!M Ooutrlt.• Su.I•• 6 ~olt 


sectnr lonn.01 ~y~ l c-m'!t 


'" 	U.JSAI to1m1m: aw su 1g1,. llt.:1• '.l'l'f 
w11hdlroc.1Qr\' oM:saL o l .:: t·iu 

• 	 A moom sur<:h.it!)l· nr s2:, lor 0t· 

d•'fSM liUM!·lormal s fl and 12 a11a 
of $100 IOI OfdQl 5 (.Ill ~!Oi>. IOl lT\il!S 
0 I 1100 02 wlll fHi ,\(k!t.'d 

l t"r· 11~ tit 11 ~ ...lable lormar.s is s.utr 
1oc1 IO c haflUl• "Wl l~IO'Y I n~1et.• In 
CBY" or unc., llllnl)' t~1111 10 confiin1 
II \~· lgrn•.i[ fOdi.! lot llf'ly DilH•Lulill 
lfJ(:;Jtj)t1111 • fll 

Comput•r 1y.1em Fo,,.uit Codi 

Acsoarch Mach1nt.rn 8 A I 
Aoso3rch MnchlrlC1l 5'• AH 
REX OJ 
Sur'ICO 1000 51 , no 
SO Sys1ems 6 A 1 • 
SO S~!olerns 51 i RJ 
Sorce101 S4le E•10r SOfcoror 
Sp.acctJo,i c Al 
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Assembly language is the most 
powerful language available to a 
given processor. Within the limita
tions of time and human patience, it 
allows the most intricate manipula 
tion of data, the smallest program 
size, and the fastest execution time 
possible. The drawback is that 
writing programs in assemb ly 
language is very tedious, often in
volving repeated writing of either 
identical code or code that is similar 
to previously written code . 

One software tool that can help to 
decrease the tedium of assembly
language programming is the macro 
assembler. A macro assembler allows 
you to write one line of assembly 
language code (called a macro in
struction or just macro) that is ex
panded to (or replaced by) a prede
fined sequence of assembly-language 
statements; this saves you from enter
ing the same code a second time. The 
original assembly-language file con
taining the macro statements 
generates the new expanded 
assembly-la nguage file ; this second 
file, which contains only valid 
assembly-language statements, can 
then be assembled, modified, or 
stored by the user . 

The flowcharts in this article detail 
the process of defining and using 
macro instructions. The flowcharts 
can be used either to incorporate a 
macro facility into an assembler that 
you are designing or to write a 
macro-preprocessing program, the 
output of which is an expanded 
assembly-language source lis ting that 
can be assembled by your existing 
assembler. 
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How a Macro Instruction Works 
Your first question might well be, 

'What on earth is a macro instruc
tion, anyway?" To answer this ques
tion, consider the following si mple 
example: you are writing a program 
that manipulates character stri ngs 
and you have a series of instructions 
for moving a string of characters 
from one location to another . You 
need this routine in many places in 
your coding . You can store the send 
ing and receiving field addresses, and 
the length, then call a common 
subroutine to perform the move. 

One software tool that 
can help to decrease the 
tedium of assembly
language programming is 
the macro assembler. 

However, suppose you need this 
routine in several different programs; 
or maybe memory is not a concern 
and you have decided to code the 
statements in-line whenever needed in 
order to speed up your execution. 
After writing that move routine over 
and over, your hand is aching and 
you are looking for a better way . 
That better way is called a macro 
assembler. The macro assembler lets 
you define a new opera tion code, 
called MOVE in this example. This 
new operation code will generate the 
required sequence of instructions 
every time it is encountered in your 
programs by the macro assembler. 

There are several advantages to us
ing macro instructions. One advan
tage, as pointed out in the previous 
example, is that you need to write the 
macro definition only once; you can 
then enter one line of source code to 
generate the sequence of instructions 
that you have previously defined . 
This makes it easier for you, as a pro
gra mmer, to write your program . It 
can also reduce program errors, since 
you know that the generated instruc
tions will work after you test them 
the first time . 

Macro instructions make possible a 
greater standardization of code, en
suring that a set sequence of source 
statements is used to perform a 
desired operation. Almost all highly 
developed assembly languages have 
macro expansion faci lities. My article 
is based primarily upon the macro 
language used in the IBM System / 360 
and 370 assemblers. 

Basically, a macro processor takes 
the place of an assembler's text input 
routine. It is a preprocessor of text 
statements, replacing a macro state
ment with its defined sequence of in 
s tructions. This generation of source 
text may also include substitution of 
opera nds within the macro statement. 
In addition to text generation and 
substitution, a macro facility might 
handle conditional assembly . This is 
the ability to vary the sequence of 
statements generated at assembly 
time, either within a macro definition 
or in the normal source code of the 
program . 

Before using a macro instruction in 
a source program, you must first pro
vide the assembler with a definition 



listing 1: Example of a macro-instruction definition for an 8080 macro assembler. A macro definition is delineated by the fi rst state
ment, MACRO, and the last statement, MEND (macro end). MACRO and MEND are pseudo-operation codes, which prov ide in
structions to the assembler rather than generate machine code. The second line is called a prototype statement becm1se it gives tlie 
name of the macro definition (here , MOVE) and the names of the variable symbols that will be used within the macro definition 
(denoted by an ampersand, &) . 

\. MACRO 
2. &JUMP MOVE 
3. LXI 
4. LXI 

5 MVI 

6. &JUMP LDAX 
7. STAX 
8. INX 
9. INX 


JO. DCR 

I I. JNZ 
12. MEND 

of the macro instruction. This defini
tion includes the macro name (the 
new operation code you have as
signed), the label entry (if used), and 
the possible operands that can be 
used. The definition also includes the 
statements to be generated . The 
macro definition, then, consists of 
four parts: the macro header, the 
macro prototype, a sequence of 
model statements, and a macro 
trailer. The header and trailer define 
the beginning and the end of the 
macro definition. The macro pro
totype specifies the label entry, 
operation code, and operands permit
ted in the macro statement. The 
model statements are the assembler 
statements to be generated by the 
macro statement; the model 
statements eventually replace each 
occurrence of the macro statement. 

Listing 1 shows a macro definition 
for the MOVE macro instruction 
discussed earlier. The numbers to the 
left of each statement are not a part of 
the definition, but are there solely for 
ease in discussing the definition itself. 
Also, the code shown is not necessari
ly the best way to perform a move 
operation, but serves only as an ex

&TO,&fROM,&LENGTH 
B,&TO POINT TO FROM AND TO FIELDS 
D,&FROM 
H,&LENGTH SET MOVE LENGTH 
D PICK UP "FROM" BYTE 
B STORE IN "TO" FIELD 
B !NCR FROM AND TO ADDRESSES 
D 
H DECREMENT COUNT 
&JUMP LOOP BACK IF MORE 

ample. In this definition , statements 1 
and 12 are the macro header and 
trailer, respectively . Statement 2 is 
the prototype, which defines the 
operation code (MOVE), the label en
try (&JUMP), and the allowable 
operands (&TO, &FROM, 
&LENGTH) . Statements 3 thru 11 are 
the model statements that will be 
generated. 

Defining and Using Variable 
Symbols 

As you can see, a macro definition 
is quite easy to write. The only thing 
that may seem new or unusual at this 
point are those four names that begin 
with an "&", known as variable sym
bols. While they may look strange, 
variable symbols are the single most 
important part of a macro definition , 
because they allow you to change the 
generated code . Without them , the 
uses of a macro assembler would be 
severely limited. 

A variable symbol is a symbol that 
can take on many values. These 
values may be assigned by the 
assembler, or the programmer may 
assign them when he or she codes a 
macro instruction (or macro cal/) in 

Listing 2: Example of macro-instruction expansion. When th e one-line macro call of th e 
macro definition MOVE (/isling 2a) is processed within a larger assembly-language pro
gram, it is replaced with the expanded macro code, as in listing 2b . Compare this with 
the macro definition in listing 1. 

(a) LOOP MOVE 

(b) LXI 
LXI 
MVJ 

LOOP LDAX 
STAX 
JNX 
INX 
DCR 
JN Z 

FIELDA,FIELDB, 14 

B,FIELDA POINT TO FROM AND TO FIELDS 
D,FIELDB 
H, 14 SET MOVE LENGTH 
D PICK UP "FROM" BYTE 
B STORE IN "TO" FIELD 
B !NCR FROM AND TO ADDRESSES 
D 
H DECREMENT COUNT 
LOOP LOOP BACK IF MORE 

the source program . When the macro 
processor expands a macro sta tement 
into its generated code, all variable 
symbols found in the model 
statements are replaced with the cur
rent values assigned to them . Refer
ring to listing 1, when you code the 
MOVE macro instruction in your 
program, the first variable symbol , 
&TO, is given the value that you cod
ed for your first operand, and so on. 

To illustrate this operation, listing 
2a shows a MOVE macro definition 
you might have coded in your pro
gram. Listing 2b shows the code 
generated by the MOVE macro 
definition of listing 1. Notice that in 
the generated code, &JUMP, &TO, 
&FROM, and &LENGTH in the 
model statements have been replaced 
by LOOP, FIELDA, FIELDB, and 14, 
respectively, from the macro-call 
statement. 

Some variable symbols are as
signed values by the assembler itself. 
Referring to listing 3a, use of the 
!NCR macro definition in several 
places in your coding will result in the 
label LABEL being defined more than 
once, a condition that your assembler 
is likely to interpret as an error. One 
way to prevent this is to have a 
special variable symbol, called 
&SYSNDX, for system index . This 
variable symbol has a numeric value 
that is incremented by one every time 
a macro instruction is used. By com
bining this with a letter (known as 
concatenating), as in listing 3b, we 
can create unique labels . Listings 3c 
and 3d show the generated code from 
this macro instruction the first two 
times it is used . Notice that the two 
labels are different. 

This brings up one more point con
cerning variable symbols. In listing 
3b is the concatenation L&SYSNDX, 
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number, or a period to mark its end . 
The macro processor is If the variable symbol is fo llowed by 

a period, both the variable symbolitself a smaller assembler 
and the period will be replaced in the 

within the main generated code. Thus, we would now 
code L&SYSNDX.A in order toassembler. 
generate LOOOlA, or L&SYSNDX(l) 
to generate LOOOl (l). 

which generated LOOOl. Suppose we Details of the Macro Assembler 
wanted to generate LOOOlA. Our first Now that we have defined a macro 
thought might be to code it as call and discussed how it is used, we 
L&SYSNDXA. However , this should look at the process of im

plementing macro-expansion facilities presents a problem to the macro pro
in an assembler. First, however, itcessor; it has no way of knowing that 

you wanted the variable symbol would be useful to compare a macro 
&SYSNDX with an A concatenated processor to an assembler, for the 
behind it. The macro processor thinks macro processor is itself a smaller 
you want a variable symbol called assembler within the main assembler. 
&SYSNDXA. Both the assembler and the macro 

To circumvent this problem, we processor need a symbol table. In the 
will set a rule that a variable symbol assembler, this symbol table stores 
must be followed by a blank, a names associated with specific 
special character other than a letter or memory locations. Defining a name 

Listing 3: Fixed and assembler-assigned labels . /11 the macro definitio11 of !NCR i11 listing 
3a, eacl1 macro call results in a line genera ted with the label LABEL. Tf1 is would give the 
same label to two statements if !NCR were called twice within the same program. To 
bypass this program error, we can use the variable symbol &SYSNDX in the creation of 
label names, as in listing 3b. Since the v alue of &SYSNDX is incremented after each 
macro call, successive calls of /NCR will resu lt in different labels bei11g generated, as in 
listings 3c and 3d. 

(u) 	 MACRO (b) MACRO 

!NCR !NCR 


LABEL !NX B L&SYSNDX INX B 
!NX D It x D 
MEND ME ID 

(c) 	 LOOOI JNX B (d) L0002 INX B 

INX D IND D 


Listing 4: Variable symbols and nested macros. Given the two macro definitions of 
SA VE and /NCR in listings 4a and 4b. the macro call of SA VE in listing 4c, and the 
resulting expansion in /isling 4d. it is obvious that variable symbol &REG has the v alue 
"D" during the expansion of SA VE and has the v alue "'8 " during the expa11sio11 of !NCR . 
When rnacro calls are allowed lo be nested. this situation must be allowed for . 

(d) I. 	 MACRO 
2. &LAB SAVE &REG 
3. MOV M.&REG MOVE REG TO ADDR ESS IN H L 
4. !NCR B CALL !NCR TO !NCR HL AND COU NT IN B 
5 . MOV A .&REG MOVE REG TO A 
6 . MEND 

(b ) I. 	 MACRO 
2 . !NCR &REG 
3. INX H JNCREMENT HL PAIR 
4. INR &REG AD D I TO REG ISTER 
5. MEND 

(c) 	 SA VE D 

(d) I. 	 MOV M.D MO V REG TO A DDRESS IN HL 
2. INX H INCREMENT HL PA IR 
3 . l NR B P..DD ! TO REGISTER 
4. MOV A ,D MOVE REG TO A 
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more than once is usua1ly an error, so 
the symbol table need store only one 
entry for each name . For best storage 
usage, the assembler normally uses a 
hashing function to store names ran
domly but evenly distributed in the 
symbol table , and the symbol table is 
usually a constant length. 

In a macro processor, the symbol 
table is handled quite differently. The 
macro processor stores variable sym
bols and pointers to their current 
values as entries in the symbol table. 
If we allow inner macro capability 
(where a macro definition contains a 
call to another macro definition), it is 
possible to have the same variable 
symbol defined more than once, each 
definition pointing to a different 
value. 

As an example of this, listing 4a 
shows a macro definition, SAVE, 
whjch s tores a specified register at the 
address in the HL register pair. Line 4 
contains a call of the INCR macro 
definition, listing 4b, to increment the 
HL pair and count the number of calls 
to it in the specified register. Both 
macro definitions refer to &REG, but 
there are actually two different 
&REGs, each with a different value. 
If the macro call is coded as shown in 
listing 4c, &REG gets replaced with a 
D in line 1 of the generated code in 
listing 4d, and with a B in line 3 of 
listing 4d . 

To allow this capability, we will 
use a stack, or pushdown list, for the 
macro processor's symbol table . The 
pushdown list is a last-in , first-o ut 
list; when a macro expansion needs to 
find the value associated with a given 
variable symbol , it will start with the 
last (or most r~cent ) entry, looking 
backwards for the most recent defini
tion of the symbol. In this way, 
&REG can be put on the symbol table 
with a value of D, and later put on 
the symbol table again with a value of 
B. When the inner !NCR macro state
ment has completed its expansion, it 
will delete its entries from the end of 
the symbol table. This uncovers the 
old &REG and resets it back to a 
value of D, as shown in line 4 of 
listing 4d . 

One major difficulty encountered 
by an assembler is in resolving for
ward references . These occur when a 
symbol being used has not yet been 
defined . The assembler cannot get the 
memory location of the symbol from 
its symbol table since the definition 
has not yet been processed . The nor
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Listing 5: An example of conditional assembly. Given the macro definition of MOVE in 
lis ting Sa and tlze macro call in listing Sb , the expanded code 1s given in lis ting Sc. 
Beca 11se th e & LENGTH va,-iable equals 1 in th e macro call, the AIF (assemble-if) state
m ent is exewted in line 8 of th e macro definition . causing lines 9 thni 12 to be omitted in 
the macro expansion of Sc . 

(c;) I. MACRO 
2. &JUMP MOVE &TO,&FROM,&LENGTH 
3. LX! B,&TO 
4 . LXI D,&FROM 
5. MVI H,&LENGTH 
6. &JUMP LDAX D 
7. STAX B 
8. AIF (&LENGTH EQ ' ! '). END 
9. INX B 

JO. INX D 
I I. OCR H 
12. J z &JUMP 
13. .END MEND 

(h) MO VE Al .B l. I 

(<- ) I. LXI B,A I 
2. LXI D,BI 
3. MVI H. I 
4. LDAX D 
5. STAX B 

mal approach to handling this prob
lem in an assembler is to use two-pass 
processing . This means that the 
source program is read twice . The 
first time, all definitions are placed in 
the symbol table. The second time, 
the assembler generates the actual 
code, with · the definitions of all sym
bols known as a resu lt of pass one. 

A macro processor does not really 
have this problem . All variable sym
bols are defined in the prototype 
statement, which comes before the 
model statements that reference these 
variables . Values are assigned to the 
variable symbols when the macro call 
is encountered, which is also prior to 
using the symbols for generation of 
code. All symbols other than variable 
symbols are left untouched by the 
macro processor and remain the 
problem of the main assembler, 
which will handle them in its two
pass processing, as mentioned earlier. 

The only exception to this is if we 
try to implement conditional
assembly facilities . C o nditional 
assembly allows us to alter the se
quence of a macro definition 's 
generated code . For example, we 
might not want to generate a group of 
instructions depending upon the 
value of a certain variable symbol. 

As an example, listing Sa is a 
modification of the MOVE macro 
definition of listing 1. Statement 8 
shows how conditional assembly can 
be used; if &LENGTH is a 1 at the 
point of expansion of line 8, the 

macro processor resumes expansion 
with the model statement which has 
.END as a label, in this case the 
MEND statement of line 13 . 
Therefore, as in listing Sc, a length of 
1 will not generate instruction lines 9 
thru 12. 

At first glance, this situation might 
look like a forward-reference prob
lem, but it rea ll y is not. Since all 
model statements are stored in the in
ternal macro definition , the macro 
processor needs only to point to the 
first model statement and loop 
through all model statements to find 
the one that starts with .END. In con
ditional assembly, the sequence code 
(.END in this example) would not ap
pear on the generated code, thus 
allowing a sequence symbol to be 
placed on an instruction without wor
rying about the main assembler re
jecting a label begi nning with a 
period . 

Earlier, mentioned that an 
assembler is normally a two-pass 
system . In reality, so is a macro pro
cessor. The first pass occurs when 
reading in and storing the macro 
definition. The second pass occurs 
when a macro call is made , resulting 
in an expansion of the code defined 
for the macro statement being re
placed. 

The last major point of difference 
between the assembler and the macro 
processor is the method used for stor
ing and scanning the source text. The 
assembler is interested in statement 
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labels, operation codes, operands, 
and variables. It is not interested in 
blanks, comments, punctuation , and 
so on. The assembler normally has a 
scanning routine to search each state
ment for the parts it needs. The scan
ner usually builds a list of descriptors, 
which are pointers to the beginn ing of 
each piece of the statement. The 
descriptor also contains the length of 
the label, variable, etc, and a code 
tha t identifies what is pointed at. In 
this manner, a typical statement to 
the assembler consists of a list of four 
descrip tors, pointing to the label, the 
operat ion code , and the two 
operands. 

While the descriptor system is ad
vantageous to the assembler, which 
processes only one statement at a 
time, it is both cumbersome and inef
ficient for use in a macro processor. 
In the first place, the macro processor 
must store al l statements of the macro 
definition, not just the current state
ment . Secondly, the macro processor 
need only search for the character 
" &" to locate the data in which it is 
interested. A complex scanner is un
necessary, as is a descriptor system, 
especially when we consider that the 
macro processor's output wil l be a 
series of complete assembler 
statements . 

Instead of descriptors, we will take 
the approach of text compression . In 
most assembler languages, the pro
grammers typically start labels in col
umn one, operation code in column 
ten , operands in column sixteen, and 
comments separated from operands 
by one or more blanks . With this in 
mind , we can compress the model 
statements of the macro definition by 
elim inating all blanks but the ones 
between labels, operation codes, 
operands, and comments. The end of 
each statement in the compressed 
macro definition will be marked by a 
special character, such as a carriage 
return . To save even more space, we 
can eliminate the storing of comments 
in a macro definition , a lthough this 
will also eliminate the comments on 
the generated source statements as 
well. 

Implementing the Macro 

Assembler 


So much for the more theoretical 
aspects of macro processors. Now let 
us look at the practical implementa
tion of this Facility, starting with the 
macro definition itself. Macro defini
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tions can be either in-line or referred 
to from a library. An in-line macro 
definition is a macro definition coded 
at the beginning of the file containing 
the source statements for your pro
gram . It contains the macro header, 
macro prototype, model sta tements , 
and macro trailer. Obviously, it must 
be defined before it can be used in the 
program. All in-line macro defini-

MAIN 
111 

ASSEMBLER 
IN IT IALIZA T ION 
COOE 

MACRO-LEVEL 
, 0 

NO 

GET NE XT MODEL 
STATEMENT 

tions are stored in compressed format 
by the macro processor. 

If certain macro definitions are 
used frequently, having a macro 
library is useful. This library will con
tain the macro definition, preferably 
with the model statements already in 
compressed format. When a macro 
call is encountered in the source pro
gram, the in-line macro definitions 

* 

EXPAND 

EX PANO MO DEL 
STATEMENT 

READ STATEMENT 
FROM SOURCE FILE 

CODE FOR PASS 
I OF ASSEMBLER 

YES 

YES 

CODE FOR PASS 
Z OF ASSEMBLER 

END 

STORE 

STORE MACRO 
DEF! N I TION 

ALLOC 

~Y_E_s_ _, ALLOCATE SYMBOL 

* 

TABLE FOR MACR O 
EXPANSION 

Figure 1: High -level flowchnrts of macro use. Figure la shows a high-level flowchart for 
the entire assembler program , which includes the functions of a macro facility. The 
boxes marked w ith a11 asterisk represent the code that pe ,-forms the assembler functions ; 
tli e remaining boxes represent the code that is added (through modificafion of tlie 
assembler's "read source" routine) to impleme11t the macro facility. Figure lb gives the 
STORE routine, used to store the statements defining a new macro instruction (all rhose 
s tatements between a MACRO statem ent and th e next MEND-macro 
end-statement). Fig111·e le, the ALLOC routine, stores variable-name information 
about the macro instnictio 11 that is currently being expanded. Figure ld 0 11 page 164, t lie 
EXPAND routine, shows how a macro instruction is expanded. 



will first be searched. If the macro 
definition is not found, the macro 
library will then be searched. If found 
in the library, the definition will be 
read into memory and treated in the 
same fashion as an in-line definition . 
By searching the in-line macro defini
tions first, we allow the ability to 
enter an in-line macro definition for a 
macro already defined in the library 
and have the in-line macro definition 
take precedence over or override the 
library temporarily . 

The flowchart of figure la shows 
an overview of macro definition and 
use. \ii/hen the macro processor en
counters a source statement that con
tains the pseudo-operation code 
MACRO, it knows that a macro 
definition is to follow . The first step 
to be performed is to add an entry to 
the macro directory identifying the 
new macro . The format of the direc
tory entry is shown in figure 2a. The 
directory entry is of variable length. 
It will always be at least 12 bytes 
long, containing the macro name, the 
model address, the label indicator, 

and the parameter count. This fixed 
portion will be followed by as many 
8-byte variable symbols as are de
fined in the prototype statement. The 
length of the directory entry is 
therefore BP+ 12, where P ts the 
number of parameters . 

The prototype statement in the 
macro definition contains most of the 
information necessary to build a new 
directory entry. The macro name is 
taken from the operation code of the 
prototype statement. The parameter 
count is the number of variable sym
bols in the prototype; the variable 
symbols themselves are stored in 
variable symbols 1 thru N of the 
directory entry. The model address is 
a pointer or address of where the first 
model statement is to be stored. The 
label indicator wi ll be a 0 if the pro
totype statement has no label, or a 1 
if the prototype has a variable symbol 
for a label. 

The size of the model -storage area 
determines the number of macro 
definitions your macro processor can 
handle . Since the model statements 

STORE 

ii· 

INITIALIZE NEXT 

0 1 RECTORY ENTRY 


READ SOURCE 
FILE 

YES 

PRINT " UNFIN I SHED 
MACRO OEFINI TI ON
HEAOER M I SSING " 
ERROR ME SSAGE 

ENO 

are compressed, this will vary 
somewhat with the lengths of the 
macro definitions themselves. If you 
retain comments on the models in 
order to have them appear in the 
generated code, this will noticeably 
reduce the number of macro defini
tions that can be handled. The model 
statements are moved one character 
at a time to the storage area. When a 
blank is moved, all consecutive 
blanks after it are bypassed. 

If desired , comments can be 
dropped to reduce storage space, as 
was mentioned previously. After 
each statement, a special character is 
put in the model-storage area so that 
the macro processor knows when the 
end of a statement has been reached. 
A good choice might be a carriage 
return . 

When a MEND (macro end) state
ment is encountered, the end of the 
macro definition has been reached. A 
form feed or other special character is 
placed in the model-storage area to 
mark the end of the model 
statements. The pointer to the model
storage area is set to the position 
following the special character; its 
value is stored in the next available 
directory entry for use by the next 
macro definition. Figure 2b shows the 
format of the model -storage area. 

Expanding the Macro Instruction 
Now that we have the macro 

definition stored, we can consider the 
process of macro expansion . 
However, we still need a few more 

ALLO C 
Jc 

ADD I TO 
MACRO- LEVEL 

PUT VAR IABLE 
SYMBOLS FROM 
01 RECTORY IN 
SYMBOL TABLE 

PUT VALUES FROM 
MACRO CALL 
ENTRY IN MACRO 
STORAGE AREA 

PRINT " UNFINISHED 
MACRO OEFINITIDN 
END STATEMENT 
MI SSING " ERROR 
MESSAGE 

POINT EACH 
SYMBOL TABLE 
ENTRY TO VALUE 
IN VALUE STORAGE 
AREA 

YES 

STORE PROTOTYPE 
VARIABLE SYMBOLS 
IN DIRECTOR Y 
ENTRY 

READ SOURCE 
FILE 

END 

RETURNRETURN 
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items. So far, we have directory en
tries and a model-storage area . To 
this we must add a symbol table, a 
macro stack, and a storage area for 
variable-symbol values, as shown in 
figure 3. As mentioned earlier, the 
symbol table will be a last-in, first
out stack. It will conta in the variable
symbol name, the length of its current 
value, an indicator for the data for
mat, and a pointer to the value. 

The values of variable symbols will 
be s tored in the value-storage area 
much as the model statements were 

EX PANO 
1d 

LOCATE VARIABLE 
SYMBOL ON MODEL 
STATEMEN T 

DELETE TH IS 
MACRO ' S ENTRIES 
FROM SYMBOL TAB LE 

SUBTRACT I FROM 
MACRO-LEVEL 

RETURN 

YES 

YES 

stored, with the symbol-table entry 
pointing to it. When a variable sym
bol is found in a model statement, we 
will start at the end (most recent en
try) of the symbol-table stack and 
search backwards for the proper en
try . This will in turn point to the cur
rent value. As previously discussed, 
this allows inner macro calls and 
allows the same variable symbol to be 
used by different macro definitions to 
refer to different values . The entries 
are placed in the symbol table when 
the macro expansion begins a nd are 

LOOK UP IN 
SYMBOL TABLE AND 
REPLACE WI TH 
VALUE FROM VALUE 
STORAGE AREA 

Figure Id: The rnacro-instruction EXPAND rou tine. 

MACRO MODEL PARM VARIABLE VARIABLE VAR IABLE VARIABLE
a) LABEL

NAME ADDR COU NT SYMBOL I SYMBOL 2 SYMBOL 3 SYMBOL N 

BYTES 8 I 8 8 8 
US ED : ! 

8 

1..- a~ I • PROTOTYPE HAS A LABEL 
0 • PR OTOTYPE HAS NO L ABEL 

b) STATEMENT I ~ STATEMENT 2 ~ STATE MENT 3 ~ -------- ISTATEMENT N\ ~Iq 
Figure 2: Data areas associated w ith macro definition. When a MACRO statement, in
dicating the beginning of a macro definition , is encountered, the first line (which defines 
the macro name and the names of its variable symbols) is stored as in fig ure 2a. Once 
this is done. all successive statements up to but not including the MEND macro-end 
starement are stored sequen tially as in figure 2b. 
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deleted at the end of the macro expan to the next available byte in the 
sion . value-storage area , a pointer to the 

The macro stack is used to control next available symbol-table entry, 
the inner macro definition and and a variable holding the depth of 
symbol-table process. It contains a macro nesting. If this variable, called 
pointer to the directory entry of the the macro level, is zero, the next 
macro statement currently being ex statement in the source file is read. If 
panded, a pointer to the next model the macro level is not zero, then a 
statement to be expanded, a pointer macro expansion is in progress and 

VARIABLE VALUE
a) 	 LENGTH INDICATOR 

SYMBOL ADDRESS 

BYTES 

USED : 
 a 	 l 

I 
I 
I 

L---l 	A • ARITHMETIC !BINARY I VALUE 

S • STRING !CHARACTER I VALUE 

DIRECTORY CURRENT NEXT AVAILABLE NE XT AVAILABLE MACROb) 
ADORES S MODEL VALUE STORAGE ADDR SYM. TABLE ENTRY LEVEL 


BYTES 

USED : 2 


Figure 3: Data areas associated with macro expansion . When a macro statement is en
countered in the assembly-language program, one entry with a layout as in figure Ja is 
pressed onto the symbol-table stack for each variable symbol in the macro-definition 
header line (directory entry). Also, the calling macro statement pushes one en try (with a 
layout as in figure Jb) onto the m acro stack to represent the current macro instruction 
being expanded. Refer to figure 4 for a graphic representation of the interrelationships 
of these fields . 

DIRECTORY 
ENTRY 

MODEL 
STORAGE 
AREA 

MA C RO 

STACK 

4 aJUMP aTO aFROM aLENGTH 

STAX 

0 "-'~ 6SYSNOX 4 ,. A 
t .' "- l TABLE aJUMP !if ,- S 

VALUE 
STORAGE 
AREA 

0001 LOOP2FIELDAFIELOBJ4 

a TO /6 , ,- S 

a FROM .6, I' S 

a LENGTH /?' I S 

Figure 4: Interrelationship of data areas during macro expansion . Processing of the 
macro definit ion results in the directory entry and the en tries shown in the mode/
storage area. When a macro instruction is encountered in the assembly-language pro
gram, the second entry in the macro stack is made, along with the en tries shown in the 
symbol table. The first entry in the macro stack, the line with the zeros, is used to 
denote that the macro stack is empty and that there are no macros currently being ex
panded. T he en tries belonging to the current macro are pointed to by the pointer 
originating in t /1e second row, fourth column of the macro stack. Variable symbols 
found in the model-storage statements are searched for in the symbol table starting with 
tlie last entry in the table and going backwards. The third field in each symbol-table en
try poin ts to the firs t character (or byte) of the variable symbol's v alue as stored in the 
value-storage area_ The macro statement being expanded is "LOOP2 MOVE 
FIELDA, F!ELDB.14". 
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the model statement pointed to by the 
current model address is processed. 

The macro stack will always con
tain one entry at the bottom with 
everything set to zero to allow initial 
and non-macro-definition statements 
to be read under control of the macro 
level indicator. The only other areas 
of memory that we need are an area 
in which to accumulate the value of 
&SYSNDX (which is incremented 
every time a macro definition is ex
panded) and an 80-byte area in which 
to expand the current model state
ment before passing it to the 
assembler. 

At this point, it might be helpful to 
refer back to figure 1. The STORE 
routine was discussed earlier. Now 
that we have defined the symbol table 
and macro stack, we can look at the 
ALLOC (figure le) and EXPAND (ld) 
routines. Bear in mind that the actual 
process is considerably more complex 
than the simple diagram of the 
flowchart in figure la. 

When an operation code is 
recognized to be a macro call, the first 
step is to build a new macro-stack en
try. Both the addresses of the current 
macro model and its directory entry 
are stored . We also store the address 
of the next available value-storage 
area and symbol-table entry, and 
finally add 1 to the old macro level 
and store it as the macro level of the 
current macro-stack entry . At this 
time we also want to increment to 
&SYSNDX. 

Next, we must put the current 
values for the variable symbols in the 
symbol table . To do this, we take the 
first variable symbol from the current 
macro-directory entry and enter it in 
the symbol table . W e take the first 
operand (or the label if the LABEL in
dicator is a 1, indicating that a label is 
present) from the macro instruction 
and put it in the value-storage area, 
also pointing the symbol-table entry 
to it; this is repeated for every 
variable symbol in the directory en
try . We also put the current value of 
&SYSNDX into the symbol table . 
Figure 4 shows how all of the tables, 
stacks, and storage areas are inter
connected for the MOVE macro 
definition of listing 1. Note that the 
comments have not been stored in the 
model-storage area . 

One additional complexity should 
be mentioned concerning the filling of 
the symbol table from the directory 
entry and macro ca ll. The SAVE 



32K Board Piclured Above 

Why Not the Best? 
From The Dynamic RAM Company. 

2MHz 4MHz 
16K-$249 $259 
32K-$375 $395 
48K-$500 $530 
64K-$625 $665 

We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today . Nobody offers a 
board with a capacity of 64K, 
assembled, tested , and guaranteed 
for a full year at the price we do. 

Ci rc le 112 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 6K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory . We 
can supply you with expansion 
packages ($150·2MHz, 
$160-4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course , our 
board never generates wait states. 

Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts ( +8 V @ 

300ma, + 16V @ 1 50ma and 

-16V @ 20ma) . Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K ! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-100 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order - you 'll probably 
have the board in two weeks ! If 
you're interested, also ask for a 
catalog on our Z8000 16-bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer , 
also. 

Central Data Corporation , 71 3 
Edgebrook Drive , PO Box 2530, 
Station A, Champaign , IL 61820. 
(217) 359-8010 

Central Data 
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Listing 6: Passing macro parameters to an inner 111acro call. Some additional code must be added to the macro-evaluation routi11e in 
order to enable a macro call within a macro definition to pass the value of one of the parameters of the outer macro . Given !he two 
macrn definitions of SA VE and /NCR in listings 6a and 6b , the macro call of SA VE in listing 6c, and the resulting expansion in listing 
6d, t/1e intent of this code is for the SAVE macro definition to pass its parameter into /NCR. Note that the parameter 11 a111es for the 
two macro definitions must be different to accomplish this. 111 line 3 of listing 4d, the operand of the INR i11 struction (here, 0 ) will 
always be the same as the argument of the SA VE macro ca ll in listing 6c. 

(ci ) I. MACRO 
2. &LAB SAVE &REG 
3. MO V M,&REG MOVE REG TO ADDRESS IN HL 
4. INCR &REG C ALL INCR TO !NCR HL AND COUNT 
5. MOV A .&REG MO VE REG TO A 
6. MEN D 

(b) l . MACRO 
2. INCR &REGISTR 
3. INX H INC REMENT HL PAIR 
4. INR &REG ISTR ADD 1 TO REG ISTER 
5. MEN D 

(<.: ) LABEL. I SAVE D 

(d) I. LABEL.I MOV M ,D MOVE REG TO ADDRESS JN HL 
2. INX H INCREMENT HL PAIR 
3. INR D ADD 1 TO REG ISTER 
4. MO V A ,D MOVE REG TO A 

macro defin ition given in listing 4a 
contai ns, on line 4, a ca ll o f the INCR 
macro definition with a constant 
operand of B. What if we wanted to 
use whatever value was coded for 
&REG on the SAVE macro ca ll ? 

Listi ng 6a shows the SAVE macro 
definition again, but this time it calls 
I CR on line 4, passing a va lue of 
&REG. In listing 6b, we have the 
INCR macro definit ion aga in, but 
&REGISTR is used as its variable 
sym bol instead of &REG. Now that 
the I CR macro defin ition has its 
own variab le sy mbol , the expansion 
of li ne 4 of the SAVE macro instruc
tion can be accomplished as if the 
value of &REG were in lin e 4 (instead 
of the c11aracte rs "&REG"). 

Whe n en tering the variable sym
bols and their va lues in the sym bol 
ta ble during a macro expansion, we 
mu st now check the va lue for an"&". 
If fou nd , we sea rch back through the 
symbol table until we find the 
variable symbol. We use the length 
and value-storage pointer from that 
previous definition . in the new 
sy mbol -table entry that we are 
building . Therefore, when the macro 
ca ll o f li sting 6c is expanded and gets 
to the INCR macro call within the 
SA VE macro defi nition, the symbol 
table is sea rched for &REG, a nd the 
value-storage pointer and length in 
the &REG entry are used in the 
&REGISTR entry of the symbol 
table. Now both &REG a nd 
&REGISTR are poin ti ng to the value 

170 October 1980 © BYTE Publica tions Inc 

of D, and the generated code of lis ting 
6d is produced . 

By now the worst is over. All that 
rema ins is to expand each model 
statement in turn, replacing variable 
symbols with their val ues and putting 
back compressed blanks . When a 
va riab le symbol is encountered , we 
look it up on the symbol tab le, get the 
pointer to the value-storage area, and 
replace the va ri able symbol with the 
data from the va lue-storage area. 
Each model sta tement is scanned, ex
pa nded , and passed to the assembler 
until there are no more model 
s tatements to be processed . T he fi nal 
operation is to dele te the most recent 
entry in the macro stack. This effec
tively deletes from the symbol table 
a ll of the symbols associated with the 
macro instruction just expanded; it 
a lso does the same for the va lue
sto r age a rea and macro-level 
variable . 

As always, there are a few com
plica tions you should consider . For 
example, suppose you want to use an 
ampersand (&) character in your 
source, but not to denote a variable 
symbol. T he normal solution to this 
problem is to require you to use two 
ampersands in th is situa tion, much 
like the use of two quote symbols 
within a character s tr ing to represen t 
a single quote character . Two amper
sa nds then tell the macro processor 
that this is not rea lly a variable sym
bol and tha t one of the ampersands 
should be deleted . 

Also, before sca nning a model 
statement fo r variable symbols, you 
should check to see if its operation 
code is itself a macro call. If it is, you 
want to d o the en tire expansion 
routine agai n, set ti ng up another 
macro-stack entry, putting more 
variable symbols in the symbol table, 
and expanding the new macro call 
(which could contain yet a nother 
macro call within it ). O nce the inner 
macro ins truction is expanded, you 
should return to the outer macro 
definition and resume its expansi on. 
If a macro definit ion calls itself. th is 
situation is referred to as recursion. 

(Next month , part 2 of this article 
wi ll present some fairly detai led 
flowchar ts of the macro definiti on 
and expansion processes and discuss 
interfacing the macro processor with 
the rest of an existing assembler . In 
addition, I will discuss some en
ha nced faci lities that you might want 
to add to your macro assembler.) • 

For millions of child ren, 

ch ildhood is not a time of 


joy, but a time of hurt. 

They're abused. And they need 


all the help you can g ive. 

Find ou t what you can do. 


fi. prevent chllcl abuse. .......... -...a.a.. ..606'0 

National Comm111ee lor Provont1on 01 Child Abuse 
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Tecmar·s new A/ D and Timer Board is designed to meet sophisticated data acquisition 
needs. The board can accommodate various A/ D modules providing options such as l 2, 
I 4, 16 bit accuracy; I 00 MHz throughput; variable ranges and ga ins. It contains a powerful 
timer circuit (AMD 951 J) which can start A/ D conversion and can also be used independ
ently for time of day, event counting, frequency shift keying and many other applications. 

TM·AD200 FEATURES 

TRS·BO or PET ex.pa ns1?n ::oard and power supply " .
Kim expansion 

. 'tion Systems and c ,, •'¢ 
,, h ti\ rlsl\V'ai\alileM 

f I fi, ~ *rt %fi 

I 

S- l oo Real Time 
Video Digitizer 

• Digitizes and Displays in 

1160 sec. nicker·free 

• l6 Gray Le els 
• Switch Selectable ;_z,

1
.t 

display Black and i 1 e 
Graphics (B pixels/ byte) 

• Maximum Resoluuon:_ 
512 pixels / line x 240 hnes 

• Minimal software $850 
requiremen_ts__rmmrmm'n11 

• 	 Input ranges: ± 1 OV, ± 5V, 0 to + 1 OV, 0 to +5V • Complex duty cycle and frequency shi ft 
• 	 Output formats: Two's complement, binary, keying outputs 

offset binary • Programmable gating and count source selection 
• 	 Auto channel incrementing • Utilizes vectored interrupt 

TM-AD200 OPTIONS 

11111111 1111 111 1111 111 111111 111 

• 	 Complies with IEEE S-100 specifications 
• 	 Transfers data in 8 or 16 bit words 
• 	 30 KHz throughput standard 
• 	 12 bit accuracy standard 
• 	 Jumper·selectable for 16 single·ended or 

8 true differential channels 
• 	 External trigger of A/D 
• 	 Provision for synchronizing A/Ds 
• 	 Data overrun detection 
• 	 Data is latched providing pipelining for 

higher throughput 

• 	 Programmable gain up to 500 
• 	 14 bit accuracy 
• 	 16 bit accuracy 
• 	 Screw terminal and signal conditioning 

panel with optional thermocouple 
cold junction compensation 

$495 

$350 

$350 

• 12Bit A/D
• High Speed . 
• 8 Ch Differential 
• 16 C-h. Single-ended 
• 	 Each A/ D Module $495 

· b 

• 	1/0 or memory mapped 
• 	 Utilizes vectored interrupt or status test of A/ D 
• 	 Provision for expansion to 256 channels 

TIMER FEATURES 
• 	 5 independent 16 bit counters (cascadable) 
• 	 15 lines available for external use 
• 	 Time of day 
• 	 Event counter 
• 	 Alarm comparators on 2 counters 
• 	 One shot or continuous frequency outputs 

ard power supp y , ""J 50 

• 	 100 KHz throughput with 12 bit accuracy 
• 	 Low level , wide range ( 1 OmV to 1 OV FSR) 

permitting low level sensors such 
as thermocouples, pressure sensors and 
strain gauges to be directly connected to 
the module input 

Circ le 113 on inquiry card. 

TECMAR, INC. 
(216) 382-7599 

$395 • 
Each D/ A Module 

I and enclosure $200. 

Data Ac;quist ,,
Iid\olr'tri~1f1p~tjr fY



Three New Computers 
from Radio Shack 
Stan Miastkowski, Editor 

Ever since the TRS-80 was introduced, there has been 
repeated speculation about its successor. Rumors have 
flown about the imminent demise of the Model I and the 
introduction of a 'TRS-90" (or something of that sort). 
Last year the TRS-80 Model II was introduced. Even 
though its capabilities are much greater than the Model I, 
its price was aimed squarely at the small-business market. 

The TRS-80 Model III 
All the speculation, or at least most of it, can now 

come to an end . The TRS-80 Model III has arrived, and 
along with it come the TRS-80 Color Computer and the 
TRS-80 Pocket Computer. Even though the Radio Shack 
people say the Model III is not designed to replace the 
Model I, it is the successor and it seems likely to eventual 
ly push aside the Model I. 

Several Radio Shack development people told me that 
the Model III was introduced because they saw a need for 

************************************ 
· · SURPLUS . 

"SELECTRIC" SPECIALI 

"SELECTRIC" TYPEWRITER TERMINAL 

Just imagine: an IBM Model 725 "SELECTRIC" typewri ter bu ilt inlo 
a complete table-top RS-232 termina l! These surplus termina ls were 
fo rmerly on lease and appear to be in good cond ition (we test 'em lo 
make sure the p rinter is func tional !) These fantastic BCD-Coded 
te rm ina ls fea ture: 

• 15" CARRIAGE • 134.5 BAUD 1/ 0 
• 725 'SELECTRIC' •BB Character Set 
• RS·232 1/0 •6 Bit BCD CODE 
• 132 COLUMNS •Attractive Case 
•Sim. to IBM 2741 •Upper/ Lawer SHIFT 

• 

•Std. Typewriter Kbd. 
ONLY•MAX: 15 CPS RATE 

•ID Chars.finch s45900 I 
• Rernoveabl e Type Sphere Ea. 

While we w ill check out each uni t. we MUST offer these unique 
ba rgains "AS· /S": Meaning they may need some serv ice bul are 
basica lly opera tional. Add $20.00 for pack ing crate, yo u pay 
shipping on delivery. 
ALSO INCLUDES: Type ba ll. l tO clrcult boaro:s. power supply & some data Souy, no powor 
cord included 

-SPECIAL OFFER!!
~~~ ~·a~a~n~~''.'. ~.''. . ' ~·e· :.u.11 .~'.;~~-~... ... ...... . ~ . !?.r $ 7 5 0 00 

"SELECTRIC"* PRINTER MAIN1'AINANCE MANUAL 

JUS r IN'I w e now ha'>'c. n11ailnblo some exccllen1 printer ma1nlainancc manuals These arc 
Jhc mos! t ho ro u gh ma n ua ls w~\1(! seen. W elt WDf1h lhe price! . . _. _.. . ONLY •2!i.OOu . 

. "SEL£C TRfC " is i1n IBM Trndomr1111 

CFR Associates, Inc. 
' MAIL ADDRESS· WAREHOUSE: (617)372-8536 


~ P 0 BCJX 144 18 GRANITE STREET 1••,nm Or11, ~ 
~ 
• HEWION H H 03858 HAVERHILL MASS 01630 Biii ·'"" '"" '""' 

what was termed a "powerful" desk-top computer that 
would be smaller and less expensive than the Model II 
(which starts at $3450). 

Cosmetically, the TRS-80 Model III bears a more-than
vague resemblance to the Model II. The entire unit is 
housed in a one-piece molded case sporting the familiar 
battleship-gray motif. One big change is that the 
keyboard (65 keys including keypad) is nondetachable . 
The high-resolution monitor measures 30.48 cm (12 
inches) diagonally, and space has been left next to the 
monitor to mount one or two (optional) disk drives. The 
obvious reason for the one-piece design is to provide in
creased RF (radio frequency) shielding to comply with 
FCC (Federal Communications Commission) rules and 
regulations. This was confirmed by several Radio Shack 
people . 

As for the internal design of the TRS-80 Model III, the 
only thing I was able to uncover is that the Z80 continues 
to be Radjo Shack's microprocessor of choice. At a recent 
press conference introducing the products, none of the 
new products was shown with the cover removed. Re
quests to "take a look inside" were firmly, but politely, 
denied. Despite the myriad hobbyists waiting with hot 
soldering irons to get inside, the official policy of the 
Tandy Corporation is that its computers should be 
opened only by authorized service personnel. 

The TRS-80 Model III is being marketed in three basic 
configurations ranging in price from $699 to $2495. 
Radio Shack says that all Model I software will run on 
the Model III without modification. You can purchase 
4 K bytes of programmable memory, uppercase-only al
phanumeric character set, and Level I BASIC for $699. 
An important addition to Level I BASIC is the inclusion 
of LPRINT and LUST (since a printer interface is in
cluded). 

Significantly, none of the Model III configurations in
clude the familiar cassette recorder. Radio Shack is selling 
the optional CTR-BOA for $59.95. Another new feature is 
that the cassette data-transfer speed is now a respectable 
1500 bps (bits per second) even with Level I BASIC. No 
more time to go get a sandwich and coffee while a pro
gram is loading. 

The next step up in the Model III progression is $999. 
Inasmuch as this buys you a lot of capability, it seems 
destined to be the most popular version of the new com
puter. Included are 16 K bytes of programmable mem
ory, uppercase and lowercase alphanumerics, a real-time 
clock, and something called "Model Ill BASIC" (not to be 
confused with Level III BASIC which is marketed for the 
TRS-80 by an independent supplier). At press time, no 
details were available on how Model III BASIC differs 
from Level II BASIC. I did learn that a TIME$ function 
and several new statements are included. 

The top of the TRS-80 Model IIl line is what Tandy is 
calling its "Desktop Business Computer." The price for 
this configuration jumps to $2495, but it adds two 
double-density 5 1/ t-inch (12.7 cm) floppy-disk drives and 
an RS-232C interface. The drives give the Model Ill a 
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Introducing Memorr·Mate •, the AIM-65 expansion 
board that lets you spend your time on application 
solutions, not hardware hassles. Add Memory-Mate 
to your AIM-65 and make quick work of development 
and process control projects . 

In its primary function, the Memory-Mate board pro
vides 16-48K of RAM expansion assignable in 4K 
blocks anywhere in the system. Memory-Mate's pari
ty check circuitry insures system RAM integrity (in
cluding AIM's 4K on-board RAM) for high reliability 
applications. The programmable write protect feature 
eases software development chores. This compact 
board, which fits directly beneath the AIM, also in
cludes four programmable 1/0 ports, a tone 
generator for audible warnings, and sockets for 4K of 
PROM. 

I/ 0 intensive applications are accommodated with 
Memory-Mate's STD BUS interface option. Use off
the-shelf STD BUS cards to solve your biggest I/ 0 
problems. 

The Memory-Mate with 16K RAM is priced at $475, 
with 16K expansion chip sets (including parity chip) 
costing $100 each. With 48-hour active burn-in and 
warranty for a full year, you won't have to worry 
about reliability either. 

First of the complete AIM-Mate* series, Memory
Mate will be joined shortly by the Video-Mate*, 
Floppy-Mate* and the AIM-Mate case. For further in
formation on the entire AIM-Mate series, write 
'Attn: AIM-Mate Series' at the address below. 
•rM Forethought Products 

Forethought Products I 
87070 Dukhobar Rd., Eugene, OR 97402 

(503) 485-8575 
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Photo 1: The TRS-80 Model I/I is available in three configurations ranging in price from $699 to $2495. The Model //I is hoi;sed in a 
one-piece case with a nondetachable keyboard. Utilizing a ZBO microprocessor. the Model III is av ailable with uppercase and lower
case alphanumerics, real-time clock, RS-232C serial interface, and "Model Ill BASJC"-an expanded version of the familiar Level II 
BASIC. 

tot;il storage capacity of 315 K bytes. Radio Shack has 
also introduced a new daisy-wheel printer for $1960 
(more about the printer later). It's a natural to go with the 
Desktop Business Computer Model III configuration, and 
it brings the price of the Desktop Business System to 
$4455. 

Although these are what Radio Shack calls its three 
basic configurations, you are not limited to them. As 
with the TRS-80 Model I. you can pick and choose. For 
example, adding 16 K bytes of programmable memory 
costs $199. Sixteen K bytes and the Model III BASIC are 
$299. The RS-232C serial interface can be installed in any 
of the Model III configurations for $99. If for some reason 
you want a single floppy-disk drive, it 's available for 
$849, including a new TRSDOS (djsk operating system) . 
The second drive is $399. 

The TRS-80 Color Computer 
Of the three new computers that Radio Shack an

nounced, the TRS-80 Color Computer will probably 
create the most interest in consumer markets. It 's sure to 
create quite a few sales along the way . Radio Shack's 
copywriters call it "high-technology at low cost. " For 
$399, you receive a full-fledged computer with color and 

sound, and it is programmable in BASIC. Included are 
4 K bytes of programmable memory, a bui!t-in television 
modulator, and a 53-key standard keyboard . 

The TRS-80 Color Computer utilizes a Motorola 6899E 
microprocessor and supports several levels of color 
graphics, each using increasing amounts of memory . 
Eight colors are available- any one of which the user can 
select for the background color. The character format is 
16 lines by 32 characters . The "standard" graphics format 
is 64 by 32. The highest-resolution graphics are 128 by 
192 (using four colors) and 256 by 192 (one color only) . 

A unique built-in feature of the TRS-80 business com
puter is an RS-232C serial interface for modem or printer 
connection . Because of this, the Level I BASIC of the Col
or Computer includes LPRINT and LUST. With the addi
tion of a modem ($199) and a special software package 
($29.95), the Color Computer becomes a Videotex ter
minal (Radio Shack's name for its connection to the 
CompuServe Information Services Network) . 

At present, seven games and a personal finance pro
gram (all full-color) are available in ROM (read-only 
memory) "Program Paks" that plug into the side of the 
unit. Several of the games require optional joysticks 
($24.95). 
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MPI 051 S279 052 S349 

Printers \j;i~~:~_-:::-~-- ii· ...,., 
Cenrronic 779 S1 .069 
Ome 2 S599 
Cenrronic 737 S899 
Cen1ron1c 702·9 S1.895 
Anodex 950 1 S1 .59 5 
Malibu S2.395 

for Model I 

• One SABO 1 Floppy 
• NEWDOS 80 
• Coble & Adopter 

s1095,..i-----===== 

APPLE®and TRS-80® 


• 


SAVE 
"APEX" NEW DISK OPERATING 

SYSTEM FOR THE APPLE® 
Fully Professional DOS for The Apple II. The result of rwo yeors of exten· 

sive developmenr, APEX provides o complete program development ond 
file monogemenr system. borh powerful ond useable . A comprehensive 
command ser allows rhe user ro perform olmosr ony Imaginable disk 
operation. Here ore some of APEX ferures: 

• Command srruCl\Jre similar 
Contains 20 command words. with ability to rreot exremal pro· 
grams os rronsienr commands ro the operoring sysrem. 

• Easy program interface. Simple communicorions berween rhe 
DOS ond user program. 

• Capable of handling 5 inch. B inch. ond hord dishs. 
• Safety fearures ro prorea ogoinsr occidental doro I=. Feorures 

include bockup files. direaory, read·afrer·wrire & limir checl~ . 

• 4 rimes fasrer than CPM. 
• Auto defaulr srrucrure eliminates tedious typing by auromarically 

serring up command srrings, file nomes. ere. 
• Functionol an borh single and multi·drive systems. Includes utill· 

ties for file copy. 
• Device handler srrucrure for inrerfacing peripherals. 

The APEX pocl<age includes all of rhe rools far a complete assembly 
language development system. high speed rwo poss resident assembler 
and o powerful macro editor. 

The complete APEX pod<oge with operating sysrem. assembler, editor 
ond monuols. olso includes utilities ro mointoin files on single or mulriple 
drive systems. 

XPLO 
FOCAL™ 

INTRODUCTORY OFFER 
SAVE S300 TR5-80Graphics 

usr ~1099 
OKIDATA 

' MICROLINE 80 
OUR PRICE 

S699 

ro CPM ond main frame sysrems. 

RELATED SOFlWARE 
s79 
s59 

SAVE ON APPLE II 16K 
FREE MEMORY UPGRADE KIT 
TO 48K WITH PURCHASE OF 

APPLE II 16K s1195 
(MTl O NLY) 

INTRODUCTORY OFFER 
MTI MINI FLOPPY 

FOR APPLE 
Second Disk Drive Dy Lobo 

ONLvs399 

MTI APPLE 8" DISK SYSTEM 
•one SA800R Floppy 
•2 Drive Chassis &Power Supply 
•r:onrrol ler. Cable and DOS 

Drives for any Microcomputer 
Does not include power supply & cobiner. 

Pertee FD200 S282 FD250 S399 
Shugori SA400 S279 SA800/ 801 S479 

... ..-.. •••-... ~ ..... ..mi.~ 

N~nuu~ov 
A new enhanced NEWDOS for the TP.S-80. 

The mosr powerful Disl1 Operoring Sysrem fo r rhe TRS-80. 
designed for rhe sophisricored user ond professional program· 
mer who demands rhe ulrimare 

NEWDOS/ 80 rs rhe planned upgrode from NEWDOS 2 1 
Some o f rhe feorures o re· 

• 	 New OASIC commands for fil es wirh varJable record 
lengrhs up ro 4095 

• 	 Mrx o r march drives. Use J5. 40 or 80 1racl1 5" disl< 
drives or 8 " disl< drives. or combo 

• 	 Secumy boor·up for OASIC or machine code cppl 1co· 
11on programs. 

• New editing commands. 
• 	 Enhanced RENUMber rhor allows relocar1on 
• Command chaining 
• 	 Device handltng for routing ro display and p r1nrer 

s1mulraneously 
• 	 DFG function: srril1ing o f D. F and G l1eys allows user ro 

enrer umini·DOS wrrhour d isrurbing program. 
• Comparible wirh NEWDOS G TRSDOS 
• Machine language Superzap/ 80 2.1 i 149 

uriltries and enhanced debug and copy. 

Disk Drive Sale! 
Complete w irh power supply 

and chassis. 


TF·J Shugart SA400 .... . S.359 

Pertee FD200. 40 rracl1 . . . $.389 
*TF 5 MPI 05 1 , 40 rracl1 ... . S379

*TF 7 Micropolis 77 rracl< . ... $595 

TDH-1 Dual Sided drive 

J5 rracl1.. .... ..... ............ .. $499 

TF-JM Drive Sys 2 Shugari ... $699 


Disk Expansion System 
• 2 Shugart 

5A400 TF-.'.l . . . S718 


NEWDOS+• 1 Two-Drive Coble .. . S 25 
40 rracl1 . . . . .. . .. . . .. . . .. . . S 11 O• 1 Expansion 


lnrerfoce .'.l2K ... .. . . S489 
 NEWDOS+ 
• 1 35·rroc11 DOS+ . . . . .. . . . . . . S 99 J5 rra cl1 ...... .s 99 
TOTAL UST PP.ICE . . .. ... S1331 Mcroconductor. 
SPECIAL Dora Oase Mgr. 
PRICE Mod I.. . . . ... S249 
ONLY Mod 11 ..... .. . .. . . ... S.399 
Some os above bur AJA Ousiness P119 . ...... . .. $289 
Includes Tf\S.BO"' Disl1 Head Cleaner .... $16.95 
Level 11 ............... . .. S1984 Disl1 Alignmenr Pgm . . $109 

1---------- NEW--------~ 
TF-8 80 TRACK DISK DRIVE 
Double Your Capacity 

TF-9 DUAL 80 TRACK DISK DRIVE 
Q uadruple Your Capacity 

8" Floppy Disk Drive System 
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Photo 2: Th e TRS-80 Color Computer sells for $399 w ith BA SIC. 4 K by tes of user memory, and a built-in television RF modulator. 
It supports eight colors and several levels of graphics resolut ion. Eight game programs are currently available on ROM-based "Pro
gram Paks" that plug into the right side of the un it. Expansion is available w ith 16 K of programmable memory and Extended Color 
BASIC. which allows the creation of high-resolution graph ics from within a BASIC program. The monitor shown receives standard 
television signals and sells for $399. 

The TRS-80 Color Computer can be expanded to 16 K 
bytes with a set of programmable memory processors 
that sell for $99 plus installation. Another option is the 
Extended Color BASIC package (in 8 K of ROM) . It 
gives you the ability to create high-resolution graphics 
from within a BASIC program. The Color Computer 
with both the expanded memory and Extended Color 
BASIC can be purchased for $599, which is a reasonable 

price for its capabilities and should give some other 
personal-computer manufacturers a few sleepless nights . 

One interesting point : the TRS-80 Color Computer can 
be programmed in machine language (for those so in
clined) . 

For storing and loading programs, you will still need a 
cassette recorder, which is not included. As I previously 
mentioned , the CTR-80A sells for $59.95 . If you want 
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Now NRI takes you inside the 

world's mo't popular microcomputer 


to train you at home as the 

new breed of co.mputerspecialist! 


NRI teams up with Radio Shack 
to teach you how to use, 

program and service 
microcomputers ... make you 

the complete technician. 
It's no longer enough to be just a 

programmer or a technician. Wttl1 micro
computers moving into tl1e fabric of our 
lives (over200,000 of tl1e TRS-80rn alone 
have been sold), interdisciplinaryskills 
are demanded. And NRI can prepare 
you witl1tl1e first course of its kind, 
covering tl1e complete world of tl1e 
microcomputer. 

Learn At Home 
in Your Spare Time 

With RI training, the program
mer gains practical knowledge of hard
ware, enabling him to design simpler, more 
effective programs. And, with advanced 
programming skills, the technician can 
test and debug systems quickly and easily. 

Tl'fllnlng Includes TRS-80 computer, transistorized 
volt-ohm meter, digital frequency counter, 
and the NlU Discovery Lab with hundreds of tests 
and experiments. 

(TRS·Bll is a tra.demarkof the Rarlio Slmk div~ ion ofTarHi)" Corp.) 

Only NRI gives you both kinds of 
training with tl1e convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 
you're always backed by the NRI staff and 
your instructor,anwering questions,giving 
you guidance, and helping you over the 
tough spots. 

Explore the TRS-80 
Inside and Out 

NRI training is hands-on training, 
wiili practical experiments and demon
strations as the veryfoundation of your 
knowledge. You don't just program your 
computer, you introduce and correct faults 
...watch how circuits interact.. .interface 
with otlm systems ... gain a real insight 
into its nature. 

You also build test instruments and 
ilie NRI Discovery Lab, performing over 60 
separate experiments in ilie process. You 
learn how your trouble-shooting tools work, 
and gain greater understanding of ilie in
formation iliey give you. Both micro

computer and equipment come as part 
of your training for you to use and keep. 

Send for Free Catalog... 
No Salesman Will Call 

Get all the details on tl1is exciting 
course in NRI's free , 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV and 
Audio, Digital Electronics, and more. Send 
toda); no salesman will ever boilier you. 
Keep up with ilie latest technology as you 
leam on the world's most popular computer. 
If card has been used, write to: 

NRI Schools 

"~
McGraw-Hill Continuing 

~J ~ • Education Center 
~• 3939 W1Sconsin Avenue 
• • M • Washington, D.C. 20016. 
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FREE 

COMPUTER 

FORMS KIT 


EACH KIT CONTAINS: 
Samples. Prices, Order Form, 
4 Checks, 2 Statements, 2 lnvoic~s. 
Programming Guides. 

We specialize in small quantities, low prices. 
500 CHECKS ONLY $29.95 

o: I ,  _,;;.;..
0' 

·- -· 9! ltl\ I ri 

---·· - - 1 '"'' - : .. 

' 
'\ (. 
' 0 

' 
~ ' 

- - ___ _ _ _ -: ___ _ ------..:....-: ::i 

,...,-:r - • _, ~ ri 
--~:;!:u' 9 ~ r1 

......._.... 

:' 
' ' 

-----j~ ~ 

~~- ...,, 1 ~_} 

\\o 
,o 

1 k 
1- - 1 _ ... ~ u 

~ ., 
:o 
:o 
\o 
~ ,., 
~ n 
• u 

SEND COUPON, CIRCLE BINGO or 
PHONE TOLL FREE 
1+ 800-225-9540 

FAST SERVICE - It ls our policy to ship within 6 working 
days following our receipt of your order. CODE 459 

Address _______________ 

City ___ ____________ _ 

Slate.Zip ---- - --------

NEW ENGLAND BUSINESS SERVICE, INC. 
,______ GROTON, MASS. 01450 ___..... 

still more storage, Radio Shack says a floppy-disk drive 
will be available for the Color Computer in early 1981. 

You will also need a color monitor for the TRS-80 Col
or Computer. Since it has a built-in television RF 
modulator, you can use the family television . But if that 
draws complaints from the family, an option is available. 
Radio Shack is now selling its first~ver standard color 
television . The TRS-80 33 cm (13-inch) Color Video 
Receiver (made by RCA) sells for $399 and has full 
American-standard reception capabilities. It has digital 
channel display and push-button tuning. At the recent in
troduction of the Color Computer, it did an excellent job 
of displaying the high-resolution graphics. 

The TRS-80 Pocket Computer 
Radio Shack spent a great deal of time stressing the 

"breakthrough" of the TRS-80 Pocket Computer at this 
press conference. I have to admit that it is a very in
teresting product. If you sit back and think a minute, 
you'll realize that only a couple of years ago genuine 
pocket computers (not calculators) were something found 
only in the realm of science fiction. 

The TRS-80 Pocket Computer ($249) is not a glorified 
calculator. It's a compact unit 17. 78 by 7 by 1.27 cm (7 by 
23/ 4 by 1/ z inches). that is programmed in Level I BASIC 
(without the graphics capability). The keyboard has 57 
keys (many of them double function) with the standard 
"QWERTY" alphanumeric keys. Although the keys are 
placed very close together, even a high-speed touch
typist can get used to their spacing and feel in a very short 
time . 

The Pocket Computer utilizes a liquid-crystal 
24-character alphanumeric display (S-by-7 dot matrix). 
Lines longer than twenty-four characters can be entered 
and displayed, and program lines are scrolled auto
matically . There are 1.9 K bytes of user memory in
cluded. For obvious reasons, it is not expandable . An in
teresting feature is that, since CMOS (complementary 
metal-oxide semiconductor) programmable memory is 
used, programs are retained when the power is turned 
off . Also, automatic BASIC abbreviation eliminates 
spaces in the stored program to conserve memory space . 
For off-line program storage, a cassette interface ($49) is 
available . Although any cassette recorder is usable, 
Radio Shack has introduced the Minisette-9 as a logical 
companion to the Pocket Computer. It's compact (18.25 
by 11 .6 by 3.33 cm) and uses standard cassettes . 

The TRS-80 Pocket Computer is, interestingly enough, 
Radio Shack's only computer that is not company-made 
in Fort Worth, Texas . It's a Japanese product with Radio 
Shack packaging. (Observant BYTE readers will notice 
that it bears a distinct resemblance to several other 
pocket computers which were recently introduced.) 

Although I didn't get a look inside, I was able to learn 
that the Pocket Computer uses two 4-bit CMOS 
microprocessors (one for arithmetic calculations and the 
other for the BASIC interpreter). There is an BO-character 
input buffer and the built-in ROM uses 7 K bytes for the 
BASIC interpreter and 4 K bytes for the monitor. 

Not unlike a sophisticated calculator, fifteen mathe
matical functions are available, including trigonometric 
and inverse trigonometric with readout in degrees, ra
dians, and gradians, plus logarithms, exponents, angular 
conversion, integer, and absolute value. The Pocket 
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THE NEXTGENERATION OFMICROCOMPUTERS IS HERE 

AT QUASAR DATA PRODUCTS 

16BITPOWER 8BITPOWER 

Z·8000 3 Z·80 
A.'10 STILL RUN YOUR 8 BIT SOFTWARE G&JIF YOU see it our way then we think we have • The new 16 BIT microprocessors have power comparable to 

the products for you: minicomputers but do not require the sa me overhead in terms of 

• The S-100 bus is here lo stay . It is not the greatest but with proper 
termination it works re liably at high speeds, and since it is now an 
IEEE standard. it is well de lined . 

• The 8 B\T 	systems are useful but they are the limi ting factor for 
many applica1ions _ 

• The 16 	BIT systems are the way fu ture systems will go . Why no!? 
There is very li ttle price difference and an order of magnitude 
performance dillerence . 

• The re<il usefulness of the 16 BIT microprocessors will be detem1ined 
by the software 

• The systems using 51;4 inch disk dnves really do not have adequate 
memory storage or computer power for many business or scientific 
applications. 

• Sixty-four kiloby1es of addressable RAM . the maximum for 8 BIT 
systems. is not adequate for many business or scientific applications. 

• It 	Is nol worlh buying 8 BIT systems or boards now if you can get 
the same software with 16 BIT systems at about the same price . 

downtime, main tenance, or initia l investment. They are more 
versa lile in many applications such as real time applications. 

THIS IS WHAT QDP HAS AVAILABLE: 
• A 	Z-8000 Board that can plug into your exis ting S-100 Bus System 

(see below for description) 
• A complete Z-8000 System (see below for description). 
• A Z-8000 System configured for your exact needs. 
• Software to allow you to run all the available Z-80/ 8080 software 

including CP/ M . 
• Software that includes a Monitor, Debugger. Disassembler. and Basic. 
• Software opt ions: 	a) Extended Monitor , b) Pascal, c) Simu la1ors 

for 8080, Z-80 . 6800 , 6502. 1802 . 
• A Z-80 System (QDP-100) that is upward compatible with the Z-8000. 

THIS IS WHAT IS COMING FROM QDP: 
• A 256 ki lobyte RAM card • UNIX ' operating system . 

Z-8000 SERIES 16 BIT CPU S-100 BOARD - CAN BE PLUGGED INTO YOUR EXISTING SYSTEM $695.00 
• Fully S- 100 IEEE compatible . 	 • Suppor ts either segmen ted CPU or non -segmented CPU . 
• Supports existing 8 BIT memory and 8 BIT peripheral Industrial • Power-on and rese t jump dip switch selectable. 

boards. • Jumper se lec table 2 or 4 MHz. operation . 
• Capable of reading and/ or writing 8 BIT. 16 BIT . or Quality • Dip switch selectable number and type of wait states. 

mixes 8 BIT and 16 Bit memories automatically . SOFTWARE 
• 8 	BIT and / or 16 BIT peripheral modules can simultaneously • Z-80 emulator enables you to execute your existing 8 BIT software 

co-exist in the sa me bus without any modifications . wi t hout any modifications and allows you to run CP / M 
• Capable of operating as a slave processor to enable your existing immediately . 

CPU 10 conlrol the Z-8000. • Extended Monitor, Debugger . Disassembler. 

QDP-8100 WITH 2 MEGABYTES STORAGE 	 QDP-100 WITH 2 MEGABYTES STORAGESYSTEMSSTANDARD (OPTIONAL 4 MEGABYTES) 	 STANDARD (OPTIONAL 4 MEGABYTES) 
• Z-80 series 8 BIT CPU S-100 Board (4 MHz. Z-80, Double density 

disk Contro ller, 2716 Prom Burner 2 Parallel & 2 Serial Ports. real 
• Z-8000 senes 16 BIT CPU S-100 Board · see above 
SOFTWARE (Provided w ith system ) time clock) • CP / M 2.2 ' operating system 

SOFTWARE (Provided with system)• Basic $4,995.$6,395. • CP/ M 2.2 ' opera ting system • Z-80 / 8080 Emulator 
• Basic• Monitor . Debugger. Disassembler software 
• Accou nt s 	 Receivable. General Ledger . A ccoun ts Payable. 

Payroll wit h Cost Accoun ting 
• Optional software: Pascal 
• UNIX' operating system coming 

• Optional software : Fortran . Pascal, Cobol. C 

EACH SYSTEM CONTAINS: 
• Intelligent CRT terminal (80 characters X 24 lines) • 64 kilobytes KAM • Two 8 inch, double sid ed, double density floppy disk drives wi th con tro ller 

• 2 serial and I parallel (2 parallel for QDP· 100) ports • Amactive woodgrain cabinet with powe1 suppl ies and cabling 

FULL TECH N ICAL SUPPORT FROM THE STAFF AT QUASAR D ATA PRODUCTS 

4 Mhz 64K Dynamic RAM 
16K · ' 250°0 32K . ' 350°0 481< . '450°' 64K . ' 549°0 

QUASAR FLOPPY SYSTEM 
• Two M FE DBL sided drives • Cable • Case & Power Supply 

assembled and tested Wood cabine t .... . ... ..... . . ' 1895.. 


QUASAR 2 MEG FLOPPY 
• 2 MFE double sided drives•Teletek disk con troller board 
• Power supply & cable 
• Wood cabinet I• CP/ M version 2.2 & bios 
• Assembled & tested .... _..' 2295" 

TELETEK DBL DENSnY. DBL SIDED 
Disk Con troller Board..................... . ......... ' 395"' 


MFE Double S ided · Double Densit y 

8 " Floppy Disk Drives. (the best) . .. . . ' 65 0°' 

Using the Teletek Con tro ller under CP; M, 

TH IS DRIVE WILL GIVE YOU ALMOST 

ONE MEGABYTE PER DISK DRIVE. 

Power supply !or above . . .. . ......... ' 110'' 


Tl - 820 
Serial Printer . 

Includes Graph ics ..... . .. '949" 
D e a le r Jnqulr lf'5 lnvlrnd . Hours :9 ·5 :30 M· F Full package options . _.' 1995'0 

Cable fo r TRS-80 ...... '39' 0 

Specifications Sub1ec1 To Change 

Call !or A pple 
1CP /M'" Oigl1al Resea rc h 'UNIX'" Bell Lab ' Z-8000'" Zilog 	 30Day ARO 

Checks. money orders accepted

EE Ad"'QUAS"AR"iiATA'PRODUCTS'''"" iii 

25151 Mitchell Dr.• No.Olmsted, Ohio 44070 (216)779-9387 
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Photo 3: The TRS-80 Pocket Computer. Measuring 17. 78 by 7 by 1.27 cm (7 by V/4 by '/z inches) , the hand-held unit sells for $249 
and can be programmed in Level I BASIC. The display is 24-character liquid-crystal type utilizing a 5-by-7 dot matrix. There are 
1. 9 K bytes of programmable memory included, and a cassette interface (list price $49) is available for off-line storage. Eight software 
packages are currently available , including Aviation, Real Estate, Engineering, Finance , Games , and Math . 

Computer has 10-digit accuracy. It uses four 67S mercury 
batteries for a total life of about 300 hours . The Pocket 
Computer automatically shuts off after seven minutes of 
inactivity to conserve the batteries. 

The Pocket Computer is fun to use, even for hardcore 
computer enthusiasts. There is something very different 
about banging in a quick BASIC program on a hand-held 
unit. If you're used to the pseudo-assembly language of 
programmable calculators, you 'll find using the TRS-80 
Pocket Computer an exhilarating experience. Single-step, 
debug, and edit modes are available to make things 
easier. It's also useful as a "pocket notebook" -since 
strings of up to seven characters can be stored as data and 
then sorted and searched . 

Radio Shack has put a good deal of thought and work 
into eight software tapes that are currently available for 
the Pocket Computer. They've promised many more to 
come. Those available now are: Real Estate, Civil 
Engineering, Aviation, Math Drill, Games I, Business 
Statistics, Business Financial, and Personal Financial. All 
of the software has been especially designed for the 
capabilities of the Pocket Computer. More information 
fits into that 1.9 K than you might expect. For instance, 
the Business Statistics software contains eight programs, 
including forecasting, seasonal variations, moving 
average, multiple regression, and more. The Manage
ment Decisions package also contains eight programs in
cluding break-even analysis, optimum order quantity , 
profit margin, and random sample . 

Although there has already been criticism of the 
TRS-80 Pocket Computer as a "toy," it is a very 
sophisticated computer for its size and price. Radio Shack 
is counting on this computer to be a best seller that will 

help further Radio Shack's hold on the personal
computer market. 

The Printers 
Complementing its three new computers, Radio Shack 

has introduced four new printers, bringing its printer line 
to seven units at prices ranging from $219 to $1960. 

The most interesting new arrival is the Daisy Wheel 
Printer II. Selling for $1960, it's specificqlly designed for 
word-processing applications. It features 10- or 12-pitch 
as well as proportional spacing and operates at 43 cps 
(characters per second). A pinchfeed roller takes paper 
widths from 10.16 to 37.8 cm (4to147/s inches) and a trac
tor feed will also be available . At present, one character 
wheel is available, but, because they are easily inter
changeable, more can probably be expected in the future. 

Another new and different arrival is the Plotter / Printer 
($1460). As the name implies, it can be used as either a 
normal line printer (uppercase only) or a plotter. It takes 
20.3 cm (8-inch) tractor-feed paper and prints at an 
average speed of 10 cps. 

The Line Printer IV sells for $999, and it is Radio 
Shack's lowest-cost "letter-quality" printer. It prints both 
uppercase and lowercase alphanumerics in 80- or 
132-character columns and handles roll paper, fanfold, or 
single sheets. 

Rounding out the line of new printers is the Line 
Printer VI. It is a medium-cost business printer designed 
for reports, checks, invoices, etc . It sells for $1160. lt 
utilizes a bidirectional printhead (7-by-9 matrix) that 
operates at 100 cps . It takes 10.16 to 38.1 cm (4- to 
15-inch) fanfold, roll , or single sheet paper, and comes 
with a removable tractor mechanism.• 
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MODEL 11 MODEL I AUTHORIZED 

TRS-80~ALEAA301 
COMPUTER SPECIALISTS 

26-1056 16K Level II System with Keypad. $670.00 
26-4002 26 -1145 RS -232 Boord . . . ............. .. ...... . .. . . . 84 .00 


64K 1 Drive 26 -1140 "O " K Interface . . . . .. ..... . • .. .•. ..... . . . . 249 .00 


$3499.00 26 · 1141 " 16'" K Interface . . ... .. . .. .• . . . • ... . . 365 .00 


26-1142 '"32" K Interlace ... . . . . .. .. 476.00 


MODEL Ill 26 -1160 M in i D isk · Drive 0 . . . . . . . . .... . . . . . ..... . 424 .00 


26 -1161 M ini Disk · Additional . ..... . ... . . . ....... . . 424 .00 


26-1154 Lineprinter II ... . . ..... .. . . .... . .. . 720 .00 


26 -1156 Linepr inter Ill . . ......... . . , ...... .. 1799 .00
r • .... 
26· 1180 Voice Synthes iser . ... ...... .. ..... .. 339.00 

26-1181 VOXBOX .... ... . . ........ ... . .... ... . . ... 145.00 

26 -1104 Factory Upper / lower• •!!1•• Cose Mod ifcotion Installed .. .. .. . ..... .. .. .. •.. . ... 70.00 


26-1506 Scripsil ·Tope . .. . ........... .. •. . . ...... . . 60 .00 


26 -1563 Scr ips it · Disk . . . . . . .. .. ... .. . ..... . . 85 .00 


26-1061 4K I. ... . .. . . . ... $630.00 

NOTE : Coll fo r ovoilobility of VIDEO TEX . Model Ill. Color. 

1-800-841-0860 Toll Free Order Entry 


l;'l~~R[] r:lfl~fllJEr:lE~T SYSTEr:lS, ~~~. 

No Taxes on Out Of DOWNTOWN PLAZA SHOPPING CENTER Full Factory Warranty 

State Shipments 115 C SECOND AVE . S.W. on All Items Sold. 
CA I RO, GEORG IA 31728 

Immediate Shipment (912) 377-7120 Ga. Phone No. Largest Inventory 
From Stock on Most Items In the S.E . U.S.A. 

• TRS. 80 11 a reg.I stored trademark of the Tandy Corp. 

26-1054 

4K Level II 


$552.00 

COLOR 

26-1062 16K Ill. . .. . .. . . . . 900 .00 

and other new products . 

26· 1063 32K Ill 

2-Drives , RS232......... 2246.00 

ALL OTHER R.S. SOFTWARE 
FURNITURE , STANDS, CABLES 
AND ACCESSORIES DEDUCT 
10% FROM CATALOG PRICE 

Novation Cat Modem .. $149.00 
CCA Data Management 
System . .. ... .......... . 72.00
c:enTRDnlC:S Adventure Games 

Fast 100 CPS Centron ics Games 1-9 each . . . .... . . 14.00 
730 Printer....... .. .... . . . ... $675 .00 

Text Quality Centronics Pocket Computer 
737 Printer .. . .. . ...... . ..... . $850.00 

=~:1::J1'Model II Cobol Compiler · Sc.ZlDODOO 
1arzimczic;:u:::icu · oa:aooaa I$360.00 , ~'?.:'l_C:0_8.~~~-~ n .aooa , 

Cobol Run Time Package 
26-3501 1. 9K P .C .. . . ... .... . ...... . .. $225 .00 


$36.00 26-3503 Cossette l / F ..... . . . ...... .. . .. 45.00 


14 -812 Recorder . ..... . . ... . .... . ...... 72.00 


26-3001 4K ... ... •. .. . ..•...... $360.00 

26-3002 16K ............ . .. .... . 540 .00 

26-3010 Color Video . .... . .. . . .. 360.00 

26-1206 Recorder.... .. . . ...• .... 54.00 

26-3008 Joysticks.. .. . ... •... .... 22.50 

S Acorn 
Software 
Products. Inc. 

GAMES: 

Al ien Invasion .. .... .. . ...... $9 .00 

Stock Market ... . .. .. . • . . . .. . . 9 .00 

Star Trek . .. . .. . .....•.. . .... 9.00 

Block 'Em .... ..• ... .. . .. .. . .. 9 .00 

Ting·Tong . . . . . . . ... . .. . .. 9.00 

UTILITIES : 

System Savers ... . .....•.. .. . 14 .00 

EDUCATION : 

Language Teacher ... ......... 18.00 

FREE: PRICE LIST 

UPON REQUEST 
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Radio Shack's 
Modifications to 
the TRS-80 

Terry Li, POD 481, Peterborough NH 03458 

Contrary to the opinion of many TRS-80 Model I 
owners, Radio Shack is constantly improving and 
upgrading its computers . Two recent improvements are 
an uppercase-and-lowercase capability, achieved by 
replacing the character-generator ROM (read-only 
memory device), and a new set of Level II BASIC ROMs. 

Unfortunately, both of these alterations result in 
changes that require modifications to much of the cur
rently available TRS-80 software. Here's what to expect. 

Uppercase and Lowercase 
A number of users have expressed disappointment with 

the TRS-80 uppercase-and-lowercase modification 
because it does not include the addition of a Control key 

8088 PROCESSOR 
Add new processing power to your S 1 00 bus system . Add 
the LDP88 processor to your system and realize performance 
only available with minicomputers previously. The LDP88 
utilizes the Intel™ 8088 processor which is fully compatible 
with software written for the 8086 . 

LDP7 2 FLOPPY DISK CONTROLLER 
The LDP7 2 offers the following advanced features : 

• Software selectable single or double density 
• Software selectable mini or standard floppy disk 
• Onboard data separation for data reliability 
• Controls up to 4 double density , double sided floppy

disks for up to 4M bytes of storage 

86-DOS™ 
86-DOS , Seattle Computer Products 8086 operating 
system, is now available for the LDP88 with a BIOS for the 
LDP88 , LDP72 combination. 

86-DOS $195 Partial Kit Full Kit Assembled & Tested 
LDP88 $199 .95 $349 .99 $399.99 
LDP72 129 .95 219 .95 274 .95 

SPECIAL OFFER !OFFER EXPIRES NOV. 30, 1980) 

LDP88 + LDP72 + 86 -DOS = $775 

MasterCharge and Visa accepted (V isa add 4 % ) 
!Mass . residents add 5 % sales tax) 

LOMAS DATA PRODUCTS 
11 Cross Street 

Westborough , MA 01581 
Telephone : (6171 366-4335 

86-00S ls a t rademark of Seattle Computer Products 
In.t el ls a tradema rk o f Intel Corpora tion 

to the keyboard. Remember, though, there are always 
two solutions to a computer pwblem: change the hard
ware or change the software. 

Hardware modifications that require soldering and cut
ting have a higher element of risk than simply replacing 
ROMs. Since the character-generating software is con
tained in ROM, the obvious means of modifying it is to 
replace the ROMs. This is what the Radio Shack people 
have done. 

The actual software modification for uppercase and 
lowercase is relatively simple . Whenever an alphabetic 
key is pressed, the sixth bit of the character is set high . If 
an alpha key and the shift key are pressed at the same 
time, the sixth bit is set low. 

There are two distinct disadvantages to the technique 
that Radio Shack has used : 

• INKEY$ malfunction: The INKEY$ function 
receives all letters directly from the keyboard, noting 
whether the key pressed is uppercase (bit 6 low) or lower
case (bit 6 high) . When a program uses the INKEY$ func
tion for one-letter input (eg: Y for yes, N for no) and that 
program was written for an unmodified (nonlowercase) 
TRS-80, the program is looking for an uppercase letter, 
and the keyboard returns a lowercase letter (unless the 
user remembers to give a shifted letter as input) . The pro
gram will then behave unexpectedly because no match 
was made. 

The only way around this problem is to either rewrite 
the program to look for lowercase letters from INKEY$ 
input or to tell the user to always use shifted letters. 

• LPRINT malfunction: In most cases, the LPRINT 
command will operate correctly. However, if you're at
tempting to use the PEEK command to read the video 
memory, then when LPRINTing the results (which some 
programmers do), your printer will go berserk, printing 
carriage returns, form feeds, and garbage. There appears 
to be no rhyme or reason to this alteration. You cannot 
PEEK and LPRINT one character, and you cannot PEEK 
characters, store them in a string variable, and LPRINT 
the variable without getting this result . 

Radio Shack does warn you that not all software will 
run correctly after the uppercase-and-lowercase 
modification. This includes some of their own . 
[However, Radio Shack will exchange old versions of its 
software for new versions that will work with the 
modified TRS-BOs at no cost; ser your local Radio Shack 
dealer... .GW] Some non-Radio Shack word-processing 
systems (such as Electric Pencil) will not work correctly 
because of the lack of a Control key on the TRS-80. [f 
some ambitious soul could figure out how to fix Electric 
Pencil to accept @ as a control character, the problem 
would be solved. 

The New Level II BASIC ROMs 
It's not generally known that Radio Shack has come 

out with a new set of Level II BASIC ROMs. The new 
ROMs do not include any new features, however, they 
do fix a few bugs and make the computer a little more 
reliable . The TRS-80 was originally intended to be a 
Level I machine, with a small number of users moving up 
to Level II. Because of this, the TRS-80 circuit board was 
designed to use only two sockets for the ROMs. For those 
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What do you need? 
Program listings . .. inventory listings ... 
custom logos and letters . .. mailing labels in a 
multitude of sizes ... custom forms and the data 
to complete them ... curve plotting or bar 
graphs .. . digitized images from video or bit 
pads ... multi-part forms ... preprinted forms 
... tickets ... and the list goes on ... 

How do we do it? 
High speed bi-directional full logic printing; two 
standa rd character sets, upper/ lower case 
with descenders; high speed font at 165 cps; 
letter quality font at 90 cps; expanded 
characters, solid underlining; programmable 
character sets; complete dot control graphics; 
adjustable tractor feed 3"-16": user adjustable 
platen; programmable tabs, forms length and 
line spacing; out of paper signal; self-test; 
interface options - RS-232C, Centronics 
parallel, Apple , S-100; and the list goes on .. . 

The Malibu Model 165 

Find out if it's the easy solution to your hard copy needs - contact 
your local computer dealer or you can write or call us today for 
complete specifications and print samples -you won 't be disappointed. 

Versatility, Quality and Reliability: We build it in. 

Dealers and OEM'S, coll us about our new purchase programs 
with prices. terms and delivery to meet your needs too.malibu 

Electronics Corporation 

2301 Townsgate Road, Westlake Village. CA 91361 (805) 496-1990 
a subs id i;uv of oataneb lc:s Ccrrpol atk:Ji 1 
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INTRODUCING 

DATEBOOK™ 


THE NEW OFFICE 

APPOINTMENT CALENDAR 


PROGRAM 


DATEBOOK"' helps manage time just like a com
mon office appointment book, but with the speed 
and accUiacy of a computer. DATEBOOK"" elim
inates the scribbles, erasures, and hustration of 
searching through the book for a specific opening. 

DATEBOOK"' is ideal for Doctors, Dentists, Law
yers, Salesmen, Repairmen, or in any situation where 
time management is critical to office efficiency. It s 
menu display and one-key options make DATE
BOOK™ one of the easiest programs to learn and 
use. 

DATEBOOKr"' fea tures include: 

• 	 Appointment scheduling, cancelling, modify
ing crnd rescheduling. 

• 	 Automatically searches for openings according 
to time of day, day of week, crnd week of year. 

• 	 Displays all scheduled appointments for a 
specified person. 

• 	 Lists day's schedule (Screen or hard copy). 

• 	 Con be customized to accommodate any 
workday/hours schedule. 

DATEBOOK'"' is written in PASCAL a nd is a vail
able to run on CP/M as well as UCSD PASCAL 
systems. 

(415) 455-4034 
only $295

\ . ~J- \If d j 

\\1 '~I~~- i Dealer discounls a vailable . 
• ,,, ' ' ,W 

~\~ 'f '(I,, 

~ 	~ \ 1 i~~~ ~~(/~
~<$)f4. \:. ~~~ 

© .;..J. 11(. .~ naturally ~ 
JLw~: . · r~~'~"' bug free 

1492 Windsor Way, Livermore, CA 94550 

who upgraded to Level II, a small circuit board with three 
sockets (for the three Level II ROMs) was on the left side 
of the keyboard unit under the panel that has Radio 
Shack's name stamped in it; this board connected to 
ROM socket number 1 on the main printed-circuit board, 
through a long ribbon cable. 

As everyone knows, Tandy Corporation drastically 
underestimated the consumer interest in computers. Level 
II became the vastly more popular model. Since the long 
cable is a source of electrical noise to the computer, this is 
an awkward position for machines using the Level II 
ROMs, especially if the keyboard has the numeric 
keypad added to it. 

To correct this problem, Radio Shack has been work
ing upon a two-chip ROM set for Level II BASIC. In 
order for there to be enough room on these devices for all 
the code, some things had to be shortened . For example, 
on powerup the user sees "MEM SIZE?" and "R / S L II 
BASIC" instead of "MEMORY SIZE?" and "RADIO 
SHACK LEVEL II BASIC." 

One disadvantage of these new two-chip ROMs is that 
some of the machine-language routines in the BASIC in
terpreter have been moved from their previous locations. 
This could make some ROM-dependent programs 
malfunction. 

[In fact , TRS-80 owners with machines that give the 
abbreviated messages should be suspicious of all com
mercially available software for the TRS-80. Many soft
ware packages make use of machine-language routines 
within the TRS-80 Level II ROMs. If the entry points of 
these routines have been changed or if the routines have 
been eliminated, the software will not work and may not 
be modifiable ....GW/ 

One nice feature of the new ROMs is the elimination of 
key bounce (the delay loop used in the original ROM was 
incorrectly .calculated). 

Another difference is in the keyboard memory map. 
Tandy has decided to redefine the shift-down-arrow key 
to be a null instead of its former value of decimal 26. This 
was done to fix an error in the original ROM. Any pro
grams (I know of several) that use the shift-down-arrow 
to emulate a Control key will no longer work correctly . 
There is no response at all to this key input. 

Radio Shack made this change to allow the user to 
enter control characters from the keyboard. Hitting shift
down-arrow and then hitting the A key will return the 
standard ASCII Control-A character (decimal 01), hitting 
shift-down-arrow a·nd then the B key will return the 
Control-B character, with a value of 02, and so forth 
through the alpha keys. For those programs that need the 
value that used to be returned by the shift-down-arrow in 
the old ROM, you should be able to simulate that input 
by hitting a shift-down-arrow followed by the Z key 
(which will return a value of 26). If this feature had been 
implemented correctly in the old ROM, then the Electric 
Pencil word processor would not have needed a separate 
Control key added to the keyboard in order to function. 

The regular unshifted down-arrow still returns its nor
mal value in the new ROM . Since I work with several 
TRS-80s for a living, I think I have discovered all the 
unpleasant surprises that result from using the uppercase 
and lowercase TRS-80 and the improved Level II BASIC. 
I hope this information will alleviate most frustration 
that may otherwise result when using these machines.• 
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The Empire has expandecll 


New Mainframe opens more 
areas for development 

In one quantum leap Tarbell has expo nded its pop
ular Empire (the vertical d isk subsystem) into a full 
line. This entire series now encompasses 6 variations. 
Each one contains d ifferent components so the 
S-100 system designer. hobbyist. or serious business 
user can arrive at the exact custom state he wants 
and needs. 
The basic Empire still includestwo 
Shugart or Siemens 8" disk drives; 
the compact cabinet w ith fan 
and power supply; a Tarbell floppy 
disk interface; CP/M" ; Tarbe ll 
BASIC; the necessary cables, con
nectors and complete documen
tation. Naturally, it's fully assem
bled and Tarbell tested. 
The new, top of the line Empire 
contains the basic model's com
ponents with the Tarbell design
approved Mainframe. Beside the 
8-slot S-100 motherboard with an 
active terminated bus. there's a 
cardcage with card guides and a 
double-density interface. 
Circle 124 on inquiry card . 

You're the master of your Empire 
You can call the shots in the Empire. Tarbell's made 
sure of that by offering them as complete subsystem 
packages . . . or, as separate units. For example. the 
mainframe may be ordered with 1, 2 or no drives. 
Whichever way you 90. however, you always get the 

reliability of Tarbell tested compo
. nents and leadership-engineering. 

To get control of your own Empire, 
see your quality computer store 
for quick del ivery. Or. contact us 
for dealer locations or further in
formation. 
CP/M Is a lrodemorl< of Digita l Research. 

950 Dovlen Place - Suite B 
Carson, California, 90746 
(213) 538-4251 I 538-2254 
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NEWS AND SPECULATION ABOUT PERSONAL COMPUTING 

Conducted by Sol Libes 

F1oatlng-Polnt Standard 
Released: The IEEE 
floating-point standard has 
finally come out of commit
tee . Basically, it is the Intel 
standard. Integrated-circuit 
manufacturers will now 
start producing mathe
matical-processing in
tegrated circuits to follow 
this standard. It should 
come as no surprise to 
learn that Intel has already 
announced the 8087 
Numeric Processor, the first 
to meet the standard. It will 
perform mathematical 
operations on signed and 
unsigned integers, real, 
binary-coded decimal, and 
floating-point numbers in 
80-bit wide registers at a 
speed one hundred times 
faster than modern soft
ware. Intel expects to have 
samples of the device in 
early 1981. 

M1croproceaaor
Controlled House Bullt: In 
Phoenix , Arizona, Motorola 
has created a microcom
puter-controlled demonstra
tion house. The computer 
manages interior climate, 
electrical consumption, 
security, and provides 
data -base functions. The 
computer automatically 
opens and closes doors and 
windows, and it controls an 
electrical and solar healing 
and cooling system to 
achieve optimum comfort 
wi th minimum electrical 
consumption. It also 
manages a lire/smoke 
detection system and mo
tion detectors. There are no 
door keys; keypads, with a 
code assigned to each en
trant, are used. Power con
sumption is tracked and 

reported regularly . A 
keyboard control console is 
provided. The display is a 
standard television. A 
calendar of events (ap
pointments, birthdays, etc) 
can be maintained with a 
time/date function. 

The system uses a 
Motorola 68000 (16-bit) 
microprocessor in the host 
computer. Five Motorola 
6800 (8-bit) microproces
·sor-based computers com
municate with the host in a 
five-node network. Each 
node controls a d ifferent 
part of the house, minimiz
ing the effects of hardware 
failure. 

Toy Robota Gaining 
Intelllgence: Although toy 
robots have been around 
for many years, toy manu
facturers are beginning to 
place microprocessors in 
them and provide key
boards for programmed 
control. Toy robots due to 
be introduced next year 
will include sensors and 
voice 1/0 (input/output) . 

Milton-Bradley (MB), one 
of the largest toy manufac
turers in the US, currently 
sells a programmable toy 
tank called "Big Trak." 
It includes a Texas 
Instruments TMS 1000 4-b it 
microprocessor, a twenty
key keyboard, 1 K-byte 
read-only memory (ROM) 
program, and a sixteen
instruction command set. 
The microprocessor con
trols the motor-driven 
wheels, lights, and pro
duces sound effects . Over 
one million Big Traks were 
sold during the past year. 

MB is spending $600,000 
this year to develop new 

robotic toys. (Incidentally, 
that figure is comparable to 
the entire NASA robot 
research budget.) MB is 
adding a voice-synthesis in
tegrated circuit that will 
generate twenty-two dif
ferent words (costing a little 
over $3) with an additional 
twenty-two-word read-only 
memory (ROM) to be add
ed (costing $1.65 per 
ROM) . MB later plans to 
add sonic and contact sens
ing and possibly a 
manipulator. 

Amateur robot builders 
should look into these toys 
as an inexpensive source of 
parts. 

Slot Machines To Be 
Computerized: It was 
bound lo happen! The State 
of Nevada's Gaming Com
mission has approved 
microprocessor-based slot 
machines. They will require 
less maintenance , and users 
will find ii hard to cheat on 
them . Further, computer
ized slot machines will pro
vide cost-accounting func
tions. Most of a slot 
machine's components are 
for security and anti
cheating . Next they may be 
plugged into a time-sharing 
network . 

J. An Operating System 
Standard Poaalble? There 
are currently a number of 
problems caused by the 
lack of microcomputer 
operating-systems stan
dards. People who use 
several different types of 
computers have the most 
problems . Standardization 
would help . However, ac
cording to Dr Robert 

Stewart, Chairman of the 
IEEE Computer Standards 
Committees, there doesn't 
appear to be much interest 
in developing such a stan
dard. Dr Stewart is cur
rently pursuing an alter
native: a possible standard 
for interfacing software to 
operating systems. He is 
currently trying to set up a 
working group for the stan
dard . Those interested in 
participating or learning 
more about the effort 
should call or write: Dr 
Robert G Stewart, Stewart 
Research Enterprises, 1658 
Belvoir Dr, Los Altos CA 
94022, (415) 941 -6699. 

Controller Appllcatlons 
At IECl-80: Every year 
since 1975, the IEEE's In
dustrial Electronic and 
Control Society has held a 
conference on computer 
applications for process 
control, automation , and 
data acquisition. Over the 
years the computers used 
have changed from mini· 
computers to microcom
puters. Over eighty papers 
were presented at the most 
recent conference, with 
50% written by persons 
from outside the US (a 
growing trend). 

Some of the more in
teresting applications in
cluded the control of an ex
perimental lumber kiln 
using a TRS-80 (University 
of New Hampshire); control 
of a natural-gas converter 
using a 6800-based pro
cessor (Hungary ); automa 
tion of a sugar crystal
lization process using an 
8085A microprocessor 
(Japan); a modular 
temperature controller 

186 Oclaber 1980 © BYl'E Publ ications Inc 



SI X STORES 
IN SOUTHERN 
CALIFORNIA 

(714) 549.7373 ' TOLL FREE ORDER LINES 
IN FORMATION LINE (800~854-~52~ (800)432-7066

9 (O utside Cal1forn1a) (With in Californ ia) 

r//ij'W H EWLETT 
~~PACKARD 

THE HP-85! 
Thu I-IP 85 1 ~ a r>o w~rlu 1 BAS IC 
l;inguagtt com1>ut cr co mn1e1e 
wi th i.. ~ ,..ho.01d , CRT chml,; y. 
pr n1 er , i)nd tan t!' r.l rivl!' a l l 
111 o ne comcact uni t 

HP-7225A GRAPH ICS PLATTE R 
The compact HP-7225 Graph ic Platter is 
designed to supply cost effective . professional 
hard-copy graphics . The p latter produces 
publicat ion-qua l ity graphics with clean. con
t inous ink l ines . 

HP·2631B IMPACT PRINTER 
The HP-2631 B Impact Printe r provides 
fas t .reliable, full -wid th printing with up 
132 characters per line . This easy to use 
printer offers e ight print modes. a 7 )( 9 
dot matrix, th e use of multicopy forms , 
a fu ll ASCII character set, plus a bu il t -in 
sel f tes t verificat ion of the svstem . 

Apple I l l i1 a highly in1egra1ed computer 
•vstem, evolved from the Apple II de1ign 

and op1imized 10 beu se r11e tfie profes. 
sional user. The new tomputer will be 
oflered in packaged conligura1ion$ for 

Now-the Texas Instruments 
Tl-99/4 Home Computer 

A limlled time oiler 
when you buy lhe 
remarkable 
Texas lnslruments 
Tl·99/4 
Home Computer. 

·~ 

~ (.j~[n\,~PLU~1 :VER S1 00 ' WORT~H -

i;:===~! OF FREESOFTWARE 

$79995 -~~ 
MONITOR 

NOT 
INCLUDED 

You can beg in using the Tl home compu ter in minu tes . 
W i t hou t any previous computer exp er ience. You simply 
snap in one o f Tl 's Solid State Sof tware Command 
Modules. St ep-by -s t ep instruct ions are disp lay ed r igh t 
on the screen . 

TEXAS INSTR U M ENTS 
1,..C OR PO RA r LO 

Tl-30SP t 7 .95 Tl -5 135 NEW 79.95 
Tl-JSSP N EW . 24 .95 Tl-5142 NEW • 124.95 

Bus Anal. I 21 .95 Tl-808-41 NEW ... 62 .95.. 
BA II Eicec . N EW • .. 44.95 Tl-SBC . . . 109.95 
Bus. Card ... 39.95 n.5g .. 209 .95 
lnvesl. Anal . NEW . . 49.95 PC -lOOC ., 169 .95 
Tl -55 ••• ' . .. 34.95 Tl -58159 L1b ro11es 35.00 
Tl-5/ 54 .95 Speak & Spel I . 59 .95 
Tl -5 100. 39.95 Speak & Read NEW . CALL 
Tl -50 15. 64.95 Speak & Ma1h NE W. CALL 
T l -50110 . 89 .95 Lang , Tu1or NEW . 169 .95 

ATARraoo 
PERSONAL COMPUTER SYSTEM 

$899 95 
Plo1 your 1nves1mcn1 str a legy with cord ldence . Take the 
guesswork out business decisions Or ga nize your house· 
hold f inances Control your ta)(. op 11ons . Come 1n and 
find out why some very shrew d people now own the 
versatole ATARI PERSONAL COMPUTER SYSTEM . 

M ORE A-TA RI 
ATARI 810 Dist Drive 
ATA RI 820 40  Column Pri n1e1 

559 .95 
. 479 .95 

PLUS Comple te Entertainment & Educaci onal 
~ 
ATARI' 

HP 67 299 .95 HP .JSC NEW • ..• 134.95 HP·38E 104.95 
fi'P ·92 · 399 .95 HP·JIE .. 44.95 HP-41C NEW CA LL 
HP -97 .• 584.95 HP-32E 54.95 HP.SS NEW CA LL 
HP .J3C NEW 99.95 HP·JJ . 73.95 HP-7225A NEW CA LL 
HP -34C NEW 134.95 HP .J7E 59 .95 HP-85 ROMS NEW .. CA LL 

COMPL6TE 
BUSIN ESS. 

ED UCATIONA L 
AND 

GAM E 
SOFT· 
WA RE 

AVAILABL E 

11111115ysrEmv, 1n1o1.1.1.1 Ti1l>Cr NEW .................. .. 59.95 - 6200 NEW EXECU TIVE .......... ....... ...... .... .. . 99 .95 

~ If\ """' Con tr oile i Command ..... 33.95 58tJ NEW PROG RAM MABLE ................... . 34 .95 


. . · S H A R P 5100 NEW LCO Al11hanun""' ................ ... . 89 .95 

Mlln't!L t!l..!l:'n'.CN CS ' Inte l lo v1s1on ....................299 .95 5102 NEW ................................. ...... .. ........ 79 .95 

C HES5 7000 NEW Memo V1111e1 ), ............. ... 99 .95 


··7 ·· ....................... ........... .....99.95 CASIO" ML-81 ........ .. .... . J_...; ..............49 .95 

CHALLEN GER F X-68 .......... .. ...... ................. ..... 27 .95 


CODE·A-PHONE 

1750 . 109 .95 


1000 . ' ' ... . . 299 .95 


A LSO CANON. TOSHIBA. NSC, SEIKO, MATTEL . 
PeARLCO~OEA, ITT , GTE , ANO MANY OTHER$. 
All A1 GREAT PR ICESll 

WE WILL ME ET OR BEAT ANY COMPETITOR 'S ADVERTISED PR ICE ON MOST ITEMS IF HE HAS THE MERCHANDISE IN STOCK 
A.\, unit~ ~hipped in original factory canons w ith accessor'ies according to manu factu rer's specifica t ion . V isa, Mastercard , $ O rder, Pers . Ck . 
l l4 w r kg . clay• to clear), COD accepted . Min . $4 .9 5 for shipping in U .S .A . A ir on R eqst. CA res . add 6% sales tx. All Mdse . sub j. to avai l .; 
prices subj. to change Send o rders to Oep t .BY·OCT W R ITE O R CALL FOR FR EE CATALOG. 

lllEWPORT BEACH/ FULLERTON TORRANCE / LnvYNDALE LOS ANGELES TARZANA PASADENA 
COSTA MESA " 

3211 So Harbor Blvd 2514 E Chapman Ave 16611 Hawthorne- Blvd 11986 Wilshire Blvd 18665 Venluia Blvd 260 So lllke Ave 
Sanla Ana. CA 92704 Fullerton Lawndale Los Angeles Tarzana Pasader>a 

1114) 54g.7373 11141 738-n75. 12131 370.51g5 12131 s20.0423 12131 105.7507 1213) 795.3007 
0 
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using an Intel 8048 
(Georgia Tech); a machine 
controller using an Intel 
SDK-80 microcomputer; an 
industrial robot using a 
16-bit Texas Instruments 
SP-990/16 microcomputer 
(Italy); an amusement ride 
controller using an Intel 
MCS-85 microcomputer; a 
diesel-engine generator 
controller using a Motorola 
6800; and an automobile 
highway-type cruise control 
using an RCA 1802. Copies 
of the proceedings are 
available for $25 from the 
IEEE, 445 Hoes Ln, 
Piscataway NJ 08854. 

32-Blt Personal Com
puter? Now that Intel is 
about to start shipping 
samples of its new 32-bit 
microprocessor, when can 
we expect to see a 32-bit 
personal computer? This is 
very far off, if it ever 
becomes a reality . The 
32-bit machine would be 
"overkill" for a personal 
computer. Intel has defined 
the following applications 
for the device: as a front-
end processor for large 
systems, controller for large 
PABX (private automated 
branch exchange) systems, 
sophisticated scientific pro
cessor, computer-aided 
design processor , data-base 
computer, large multi-user 
data processing, and 
graphics. 

Intel has released only 
sketchy details on the 
device. It will have 4-giga
byte addressing, virtual-
memory support, 32-bit in
teger and 64-bit floating-
point mathematics process
ing, multi-operand instruc
lions with vector and 
record addressing modes, 
memory-protection facil
ities, and high-level 
language compilation and 
execution . It will contain 
approximately 450,000 
transistors. 

Intel also has other in
teresting integrated circuits 
in development due for in
troduction next year. There 
are 8 K by 8, 16 K by 8 
and 32 K by 8 EPROMs 
(erasable programmable 
read-only memories), and a 
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2 K by 8 electrically 
reprogrammable EPROM. 
Memory-error-correction 
and data-encryption in
tegrated circuits and a 
system for networking up to 
thirty-two users are also in 
development. 

The IBM "Gotcha": IBM 
has introduced a new word-
processor system, called 
"Displaywriter , " with an 
advertised $7895 price tag . 
This puts IBM in a strong 
competitive position . Com
petitors are charging 
$12-15,000 for stand-alone 
word-processing systems. 
In fact, IBM has a very 
good price compared to 
most personal-computer
based word-processing 
systems, which generally 
sell in the $5-8000 range. 
But there are some hidden 
"gotchas." 

The IBM system does not 
include training or installa
tion . If you need help, 
there is a thirty-day toll -
free help number to call. If 
you need on-site help, it 
costs $56 per hour . 

The biggest "gotcha" is 
that the purchase price 
does not include software. 
In fact, the software is not 
for sale. It must be rented 
at $15 to $50 per month. 
In other words , if you keep 
the word processor five 
years, the system will cost 
another $900 to $3000. The 
likelihood is that all word-
processor makers will 
follow suit with a similar 
unbundled pricing policy. 

A Buyer's Market In 
Personal Computers: In 
southern California, Texas 
Instruments (TI) has in
creased the rebate on its 
Model 99/4 personal-
computer from $100 to 
$200 . There are rumors that 
the rebate may go higher. 
Apparently Tl is having 
some problems marketing 
the 99/4. Some dealers are 
discounting the 99/4 as 
much as 27% . Thus the 
99/4, with a $950 list price 
(less monitor), can be 
bought for $695, and you 
still get the $200 rebate. 

Texas Instruments is not 
alone. The California area 
has a proliferation of com
puter stores, and competi
lion is keen . Apple Ils are 
being discounted as much 
as $250 below list price 
($1195), the Atari 800 is 
selling for a low of $699 
(list price $1080), and the 
Atari 400 as low as $449 
(list price $630) . The HP-85 
is also being discounted 
and is selling for $2875 or 
less (list price $3250). 

Radio Shack is also dis
counting. The TRS-80 
Model I with 16 K bytes of 
programmable memory is 
being sold for $100 off the 
list price, and one Radio 
Shack dealer, TSE/Hard 
side of Milford , New 
Hampshire, is offering a 
21 % discount off the $849 
list price (ie: $699) . 

l s-Blt Microcomputer 
Hardware and Software 
Now Available: The new 
Intel 8086 and 2ilog/AMD 
28000 16-bit microproces
sors are now available for 
S-100-based microcom
puters . So far , only Texas 
Instruments has introduced 
an integrated 16-bit per
sonal computer . The new 
Apple III continues to use 
the 6502A 8-bit micro
processor, and it appears 
that the new systems from 
Radio Shack and Com
modore will also continuc1 
to use 8-bit microproce~-
sors . Microcomput·~· users 
who wish to step up to 
16-bit syste1 ,.; will be 
limited to S-1 00 systems. 
There are several 16-bit 
processors currently avail
able including the Intel 
8086, 2ilog 28002, Texas 
Instruments TMS9900, 
Digital Equipment Corpora-
lion LSI-11 , and the 
Western Digital Micro-
Engine . Also available are 
the Intel 8088 and Motorola 
6809, which are really 
16-bit microprocessors with 
8-bit I/O. Samples of the 
Motorola 68000 are current
ly being sent to original -
equipment manufacturers . 
Limited production is slated 
to begin soon . 

Some 16-bit microcom

puter software is already 
available . Single-user 8086 
BASIC and disk operating 
systems are available from 
Microso{t , and 8086 CP/M 
will soon be released by 
Digital Research. Pascal is 
available for both the 8086 
:md 28000. A limited im
plementation of the UNIX 
operating system for both 
8086 and 28000 will shortly 
be available from Micro
soft. The suppliers of these 
software packages develop
ed them on large com
puters with sophisticated 
cross-assemblers and 
simulators, permitting the 
introduction of this software 
at the same time that the 
hardware became avail 
able. As yet, no personal-
computer software supplier 
has available resident 8086 
or 28000 assemblers and 
software development pro
grams. Microsoft does have 
an 8086 assembler that runs 
on an 8080 system, and 
Quasar is selling an 8080 
emulator to run on its 
28000 system. 

Commodore Introduces 
$199 Computer: A new low 
price in personal com
puters ha:, been reached by 
Commud -"'= Business 
Ma J;ina:; (CBM). CB!"-1 ·s 
a.bow! 10 market th .:: "Vid.::o 
Interface Computer" (VIC) 
with a list price of $1 ' 9 . 
The VIC will use the old 
PET keyboard, an external 
television monitor, have 
limited PET BASIC , a light 
pen, a joystick, a 
32-character by 25-line 
display, 184-by-200 point 
graphics, and a sound syn
thesizer. It will be sold as a 
"hobbyist" computer with 
no software support. A 
color unit will be available 
for $299 .95. A unit with 
more memory and a better 
keyboard will sell for 
$399.95. 

Backing Up 
Wlncheaters: Although 
Winchester hard-disk 
systems have provided the 
advantage of megabyte 
data storage, they have 
created a new problem of 



{:f\ OSBORNE/McGraw-Hill 

WAKES UP YOUR COMPUTER 

AND PUTS IT TO WORK 


~~--
-=---- ~. 

AII too often, computer users who've cut their eye teeth 

on entertainment programs, have trouble coming up 
with Ideas for practical computing. Your computer plays 
space games well enough, but when you have a down-to
earth practical problem like a lease/buy decision, income 
averaging or statistical estimation. can it perform? 

It can now! 

In PRACTICAL BASIC PROGRAMS you will find 40 useful and 
easy-to-use programs that solve common problems In 
finance. management, statistics. math and $Cience. The 
book includes complete write-ups and real -l ife situations to 
help you see a wealth of useful computer applications. 

SOME COMMON BASIC PROGRAMS contains no fewer than 
76 brilliantly documented programs you can use even If 
you don't know BASIC. You'll get a lot of math power 
including personal finance, taxes, and statistics. Other 
programs Include recipe cost and check writer. The 
cost? - l 6Q: per program ! 

This book is available in a new PET edition. and on ready-to
run cassette or d isk for PETICBM. It's also on cassette for TRS
80 users. All cassettes and disks are fully guaranteed. Use 
the book for documentation and operating instructions. 

S
o if you have purchased a very expensive plaything, 

now you can get it busy doing what a computer was 

meant to do. WORK I 

Doing 
Something 

Useful 

Also 
available 

in special NEW 
PETICBM edit ion 

Street ______ ___________ 

City ___________________ 


State __________Zip_______ 


Price Quantity Amount 

· SCBPSoak $12.50 

. SCBPPET Sock 512.50 

SCBP PET Cmsetre $1 5.00 

SCBP PET Diskelle $22.50 

SCBP ms- 80 Cassette $15.00 

·· Procttcal Baste Programs $15.00 

Effective January 1. 1981 prices will t>e lox 
. $1 4 99 .. $15.99 Shipping 

Check or Money orders only 
Add· 15</ item - 4thcklss 

Toto I 

S1 25/ llem - UPS 
52 SO/Item - Air Moll 
$4 00/item - Foreign Orde" 

Coll famia residents odd local soles tax Phone orders coll (4 15) 548·2805 

~OSBORNE/McGraw-Hiii 
630 Bancroft Way, Dept. 89 

Berkeley, Calllornla 94710 
1113 
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backup storage. With the 
floppy disk, backup was 
easy : just make a copy on 
another floppy disk in the 
same drive. However, the 
Winchester disks, with few 
exceptions, are fixed-disk
type drives, and the disks 
are not removable. 

Manufacturers are turn
ing back to magnetic tape 
for economical backup 
systems. Currently the 
quarter-inch tape cartridge 
is proving the most popular 
for under 30 megabytes of 
backup. The newer systems 
use a "streaming" tech
nique of nonstop recording 
and playback. Data is 
transferred in a continuous 
stream with no starts and 
stops until all the data has 
been transferred to or from 
the disk . This allows for a 
low-cost system since 
searching for and transfer
ring single records is 
eliminated. However, the 
trend will no doubt be to 
include the tape-cartridge 
controller as part of the 

disk controller . For ex
ample, Shugart Associates 
is incorporating a tape
cartridge backup controller 
into its new SA1400 hard
disk drive controller. 

Pixel Corporation of Bel
mont, Massachusetts, ex
pects to introduce a 
270-megabyte backup tape 
system that uses an inex
pensive consumer-grade 
videotape transport. 
Several copies of the disk 
data will be made on one 
videotape reel to ensure 
data integrity against bit 
dropouts . Also rumored to 
be in development is a 
1-gigcibyte tape drive in
tegrated with an 8-inch 
Winchester disk system . 

Acia May Be AvaUable 
Next Year: Ada is a new 
language which is a super
extension of Pascal. The US 
Defense Department has 
funded development of Ada 
as a standardized lan
guage . Next year will likely 

see the availability of the 
first Ada compilers. 
SofTech Inc , Waltham, 
Massachusetts , has under
taken the development of 
what promises to be the 
first Ada compiler. So!Tech 
is presently defining en
vironmental requirements 
and developing sets of tests 
and tools for validating Ada 
compilers . Its first im
plementation will be hosted 
on a Digital Equipment 
Corporation VAX-11 and 
will generate code for the 
VAX-I I , PDP-11. and 
AN/GYK- 12 machines. 

Meanwhile , Dr Ken 
Bowles, the "father" of 
UCSD Pascal, has dis
closed that he plans lo im
plement Ada on a micro
computer using the same 
p-code approach used in 
UCSD Pascal. 

Intel has announced that 
its new 32-bit micropro
cessor will execute Ada 
code directly . Samples of 
the microprocessor should 
be available early next 

year. However, no com
pany has yet disclosed 
plans for a compatible Ada 
compiler. 

Mall: I receive a large number 
of letters each month , as a 
result of this column. If you 
write to me and wish a 
response, p lease enclose a seli
addressed, stamped envelope. 

Sol Llbea 
Amateur Computer Group 
of New Jersey 
(ACG-NJ) 
1776 Raritan Rd 
Scoth Plalna NJ 07076 

Cancer is 
oftencurable. 

The fear 
ofcancer is::!8::, 
 I 

Society * 
DG/H8 - THE TOTAL SYSTEMS CONCEPT 


THE DG-80 ZILOG Z80 BASED CPU - $249.00 (DocumentationOnly $25.00) 
FEATURES: states tor any or all BK blocks of memory • All 280 ROM /E PROM . RAM • Includes many advanced features 
• Compatible with Heath• HS hardware and software Interrupt response modes available • Interrupt Acknow- tor future expansion • Assembled . tested and guaran
• Z80 CPU - Enhanced instruction set • Provisions for ledge and Dynamic Memory Refresh signals avai lableon teed • Extensive operations manua l and 280 PROGRAM-
up to BK RDM/EPROM and/or 4K RAM • Jump-On-Re- bus • FreQuently selected options by DIP switch or sol- MING MANUAL 
set to any 1 K boundary • DIP switch selectable wait derless jumper • Machined contact gold sockets tor 90 DAY WARRANTY 

DG-640 64K-$529.00 48K - $480.00 32K-$431 .00 16K- $382.00 'K-$333.00 
FEATURES: dressable to any of 256 1/Daddresses • Up ! :~n . • 4 MHz operation with no wait states 

BEST RAM EVER • Up to 64K bytes capacity Dynamic RAM to 8 boards controllable through one 110 port required _• Low power consumption 
• Hardware bank selectable in BK incre· (allows page mode operation) • On-board less than 8 watts • Assembled, tested , &AVAILABLE FOR 
ments • Software bank selectable in 16K transparent refresh for 8080 or 280 micro- burned-in 


THE H8. increments through 110 port • On- board processor backed up by asynchronous re- 90 DAY WARRANTY 

bank select/ CPU ROM disable port . ad- fresh upon loss of normal program execu-


Monitor /Utility package for OG-80 CPU providesDG-FPB - $69.95 funct ions ot PAM·B as well as the fo llowing: 

• Split Octal or Hexidecimal Entry and Dis- registers • Supports STANDARD CP/M 
play • ZBO monitor features such as dis- provided by 0-G as well as HOOS • Pro-
play alternate register sets. display index vides firmware support for DG-ADP4 , 4 MHz 
reg isters. • " Shorthand" display of mem- hardware • Includes single step features 
ory contents pointed lo by general purpose 

DG-ADP4-$19.95 
Plug-in hardware modification to allow operation of the Heath ' H1 7 disk system with the 
DG ·oO at 4 MHz. ReQuires the use of the DG-FPB firmware package. 

STANDARD CP/M Ver 2.2 $130.00 

16K CHIP SETS 

(8-4116 Type Dynamic RAMS) for OG-320, OG-640, 
Apple®, TRS-80 , H88/89 , and Pet 

-$49.00
DG-FP8/DG-ADP4 - TOGETHER-$79.95 


Save on Combination Purchase 

Purchased Seoarately- $89 .90 


DG-32D - 32K - $339.00 -16K - $287 .00 

- J1K - $235.00 - DOCUMENTATION $12.00 


CP/ M 1sa registered trademark of Digllal Research of Pacific Grove. Cahfornia Heath. HOOS ,HS, H88/89 & PAMB are r<11istered tra demarks of the Heath Company.ZBO is aregistered trademark of Zilog 
Corp PET 1s a registered trademark of Commodore. Apple is a registered trademark of Apple Computer TRS·BO1saregistered trademark of TANDY Corp 

Orllerlng lr*lrmation: ProduCls lis1ed avarlabt from OG Elearonic ~ 
ments Co.. P.O Bax 1124. f827 Soutti l\mls1Jong, cmson. Tx. 75020. Ched<,a 6 ELECTRONIC 

ca. 
Money Drtler. VISA or Master Oiarge ~ Phone orders (dW])e onM c:aft 
(214) 46&-7805 No COD's.freigtu prep;ud. i>JDN 3v.W<s lor personal d>ed<s• DEVELOPMENTS to 00!/ Te>ot.S residenl5 ad<l 5%. f<lrngn oo!ers ad<l 30% 
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Start learning and computing for only $129. 95 with q Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a busine$s/development system 
with 64k or more RAM, 8 11 floppy disk drives, hard disks and multi-tenninal 110. 

THE NEW EXPLORER/SS SYSTEM 

Special! Full B" flopp y, 64/i system for less than the price of a mini! Only $1499.95! 

!Also avai lab l" w inxl & l<os l"d. $1799.951l rnagiru: - for only SIZ9.95 you can own thu st;ut ing 
le\'cl of Explurer/85. i1 t:o mpult!r lhilfs uxpanclttb l ~! into 
rull busine.<;s/dcvclopmcnl capahilil!es - a compute r 
tl ml can be your beginner system, a n OEM c:nnt mllf~r. 
or an IBM -formalled If' disk snrn ll husincss syslr~m . 
Frnm lhc first cl;iy you own Explorer/BS. you hcgin 
com1 lllinB on a si13nificanl level. and ;1pplying princi· 
p!ns cliscussL-<l in le;1di ng compulcr magazi nes. Ex· 
plnrcr/U5 fcalurr.s lhc advanced ln1cl 8085 cpu. \vhich 
is \00'4 cnmpalihl!! wilh lhe older &lllOA. II offers on
IMJanl S-100 bus expansion. Microsofl BASIC in ROM. 
plus rnstnnr conversion to mass slomgc disk memory 
wilh slilndarcl IBM-formallr.d U" disks. All for only 
Sl29.\J5. plus lh!! cosl of powr.r supply. keyhonrd/ 

Full If ' clisk .Oii:}"S!cm /nr k 'S.o;; rhrnt lhc pru:f~ o/ n mmi (sr1ow11 wllh1ormmill .ind RF modulntor if you don'I have Ihem (sr.e 
M;fnmi r::s ~;.xpJrm:rW51;ut11p11h; r1mt f 11r~w !crntuml}, Sy.-.rum fr:r 1lumscmr remarkable prices heluw for 1hesc an<l other, m::· 
floppy dn v1· from c:1111 rml Dnru ( ;1up.. \'..'OrlrJ ·... trir,t:csl 1m1k1ff of<:f!sso ri£C<). Wi lh n Hex Kr.ypad/display fmnl punel. 

Level · :Y' cnn he programmr.d with no need fur a ter  mt!mnry ..-rom,L!.P -'>~h:ms l!!!.U u h11l~1y hn:md 1} 
minal. idr.al for n r.onlmllcr. OEM. or a rent low ·rAlsl 

Lt:vd " A" 1 ~ u 
completi : rJpt:rtJ! 111g 

s~rcm . p1:rfr.i : 1 for 
·,. tx~~1nnm~. hohhyisl.o;, 

incluslrio/ 1:onlro1'n 
11st:. S'll'l95 

LEVEL "A" SPECIFICATIONS 
Exploror/85's [£'"'' " A" syslcm fealurcs 1hc advanced 
lnrcr 8035 cpu. an 8355 ROM wi th 2k dduxc monitor/ 
opemling sysl.,m. and an advonct!d 8155 RAM 1/0 . 
nil on a single molhr.rboard wilh room for RAM/ ROM / 
PllOM/EPROM and S-100 cxp;insion. plus gmr.rous 
pmlot yping s pac:c. 

PC Board: Gl;iss epoxy. plalccl lhrough holes wilh 
solder mosk. • 1/0: Provisions for 25-pi n (DB25) r.on
neclor fur lcrminn l serial 1/0. which can olsu su pporl a 
p:iper tape render . . casselle tape recorder input ;:ind 
oulpul .. t:;isscll t! lape c;ontrol oulpul .. . LED uu tpu1 
imllca1rn on SOD (serial oulput) line ... pri nler inlcr
focc tlr:ss drivers) .. . tolal of four 8-hil plus onr. fi ·bi t 
1/0 por1s · Cryslol Frequency: 6. H4 MHz. • Conlrol 
Swilches: Reset and user (RST 7.5) inlerrupl .. - nddi 
lional provisions for RST 5.5. 6.5 and TRA P inlcrrupls 
onhottrd . · Cou nter/ Timer. Programm11blc. 14-hil hi
nary . Svslr.m RAM: 256 bylcs lncalr.d al F600. ideal 
fnr smnllCr sys1cms and for use as nn isolnted slnck 
rm :;:1 i n t!Xp;indr.d syslems . .. RAM exp;m<lablc to 64K 
vm S- 100 bus or 4k on motherboard. 

Svstem Monitor ffermina l Version): Zk bytes of 
dt:h;xr. svs tcm munil c>r ROM loc.1ted al F'~. lcuvi ng
!l0llcJ frr,.; for user RAM/ROM . l'r.alurcs include l;ipe 
load \.... ith lnhc l in~ . cxa minc/changf! contents of 
mP.mury ... insert dul a ... warm slar1 ... exa mine and 
c:hangr. nil rngislcrs . single slep with re~i s lm dis piny 
al 1 ~ach hre;1k poml. a tldn1gging/1rai ning feature . . 1,JO 
lo cxct:u1mn ~1ddrcss .. movt! hlocks of memory fmm 
one locnli on lo nnnthcr ... rm blocks of memory wilh a 
c:onstant . . displi'Y hloc:ks of memory . . m 1to nrn lic 
harnl rnh1 sc dct.:lion lo 9600 haud ... varinblr. displny 
linr. len11:t h co nt ml (1·255 charm.:lcrs,1inc) ... chan 
mi li1.ed 1/0 moni1or rou ti ne \vilh B·bit paralld outpu t 
for his.:h-sp1:1 ~d pr1nh:r ... serial console in a nd console 
oul dli1nncd so Ihat monilor r.nn c:ommunicatl! with 1/0 
ports. 

Sysl<:m Monilor (H l!x Keypad/Display Version!: 
'fop1 • lo.id with lnhding taJ)4' dump w11 h lab1:lin8 

1:x..1mm1•/dmng1· conh• n1 s nf nwmory . msr:rl dn l;1 
wnrm slart cx~lm1m• and ch•mJ?P nil rt'J:dstors 

.. ~~~~~ ~ 
-!l!fflJ'-. ~~';.. -~ IJ:vcl " /\" 

• - ... Wirhl/"" 
-~ 	 K•J ~'JXlrlltJi.<>plc1y. 

..;inglc• sh:p with rr.J..:1St1 ~r di s pl.1~· nl 1~. 11 . h I1rP.1k poin1 
1-:0 10 P>rnculion ;_ullln•s.s U•\' t ~ I "J\ "' 111 lhi.s v1:rs11>11 
m.1\..1~ ;i pNf1•c1 m ntmlln for 1m lusl rial .1ppli1 :..11 io n.s. 
.i ncl 1s prugr;1rnmc ~cl using llHJ Nr~l ronics. I lt!x K1 ~ ypad/ 
Oi s1llay II is low t".nSI. pnfr·cl r11 r lw~inrll'l'S . 
H EX KEYPAD/DISPLAY SPECIFICATIONS 
Cak11\;1tor type ~w~·pad wi lh 2·1 ">y!a 1 ~m-t 1 t ·fi rH :d aml lH 
ust•r·ddi111 1d kcvs . Six clii.:1 1 c:.11t:l 1l.il1 1r·lypc displ ay. 
lhril dis pl.1ys full .1dcln!ss plus 1l.1t;1;u.; \\'1 111 ns n~is!1 : r 
11nd :;.! aim. ill £orm;1lion. 
LEVEL ·· B'" SPEClf lCATIONS 
l.Lw1•l '" B" prm·icl1:s 1h1• S-100 SIL!n;1ls plas hufri· r.o/ 
driw1·s 111 suppml up 111 six S- HITT l1 u ~. hrntre ls. ,incl in· 
d11dl'S address th•t:odinJ,.! for Lmho.m l ~k HAM t~x:pan · 
S IOll 'i t:h:cl;i lJIP HJ ·l k IJJm :ks . ; 11 l~ lrnsS d4· ~c;1Hllll l-( r11 r 

11nhu.rnl Bk EPROM 1·xp;mslon st:h:c :l;i l,11• 111 H~ blocks 
;1tlcll'1 !SS a111 I1l,1l a lius rt ri\'l :l's l'or 1111 1HMrl I f!XJu1nsi1in 
wait s la11•g1·n1•ratc1r ~ 11111 1rnir s1 ·l1·cluhlc 1). 1 11ull4l\,i 1111 ~ 

lt s1· 11f .:; lowt ~r 1111 •m11rn :s l\\ ' 11 s1•par.1t1 : ~~·oh rr:gulit · 
to rs 
LEVEL ..G. SPECIFIC/\TIO S 

l£\'1•l "C' "~p.rnt l s E'<pl on:r/B;1's mothcr110;1n l w1lh" 

card ens:' " allm"'in~ \ 'ou 1t1 p lug Ll\l 111 s i). S - WCI c~1rd s 

d ir+·dlv inh• 1h1: rnolh4:rhorml 13011 c:ai.::1~ rnnl l;11rcl arP 

nc~a tly · c:unl;1ini :t.l i11sul1· Explorn's ddux1· s ti•PI 

calii11f'I . l.a :vd ..C .. 11u :lrn!<:s a _.; J11 :1·t 1rn:1<1I SL1p1!rsl1111 :

tun·. ;1 fi ·t:anl . J.!o \d pl11t1·cl S~ IOO 4:xhrn.'Hon PC hoanl 

thal pluJ..!o;; inlo 1h1! mn1lu ~rho.m l lus l mld r1!quin :cc l 

11111nbPr nf S- IOO co111wdc1rs. 


Exr1rr1mr/115 
Wi ll• u,,.,/ "'C" 
(;r1rrf (;(Jgc 'c~-!-

LEVEL ..O'. SPECIFICATIONS 

1.A~\· t • l "' D" prn\'lcle1"0 ·lk 0£ Ri\M . pow11 r su11ply n-g11ln · 

lion. r1ll.-ring cl4 't:rn1pling r:omporn:nls am so~:kt~ ls lo 

•~'< JM11tl your Explorn/B."l mt~mtH)' lo -II.. jpl11.-. 1111 · nrigi 

n;il 2!16 hyh!s lm:;1ll 'tl in tlu : Hl:)f,A}. The 1'1fllic: RAM 
can Ii• ~ lrn :a t r~ I 11nvwhnri· from ~ to EFFF in -II.. 
bloc ks. · 

LEVEL .. E.. SPECIFICATIONS 
Levt:I " E" odds soc:kcls for Ok of EPROM lo "'" lhc 
popl<lar lnl!! l 27 \ 6 or 1h11 Tl 25 16. It indud1,,; all sQ!:kels. 
row1~ r supply rc~ulatur. h1~a1 sin k. filtering amj decuu · 
piing compon1mls. Sockcls may also be usetl for ~k x B 
RAM IC"s (allowing for up lo 12k of onbonrcl RAM)_ 
DISK DRfVE SPECIFICATIONS 
• 	 8" CONTROLOi\T1\CORP • J:?al;ac;1Jli'1<:1ty401 . 01'111~·H.'S 

prnf~sion. 1 Idn'''" (SO I.802.032 lnrtcs (00). 
• LSI r.onlrullcr 11nforrn;11 tOO 
• \Vr 1h: prolnc:I • Acu~S!li llm1~ 2.~rns rum! 
• Singh? orc loubh! tleM1 1 ~· trnc:k). 
DISK CONTROLLER/ 1/0 BOARD 
SPECIFICATIONS 
• Conl:nls uplo four8" cl riv.-s • 27 16 PROM $01:ku1 indudPd 
• 	 1771A LSI ISO) 01•ppy1l1sk for use 111 c ust11m 

c.unlrullrr. llJ1 ~l! k:nl11m5 . 

• ~J~~o~.~~11~;;111~ 1~J:~1ra1ur : g~~=~~~:: ~ib":;~,1~d~~: ;lh'<l 
• 2 S4· rial II<> po rts )tf'ncr;11 u~ toOOl.X) barn I 
• 	 Auruhoot In di.sk S)'Sh' m • Douhle·s 1c.Jcd PC l>11rr.ml 

when syiih•m re.•wl (r.d11s..i; CJX1lly.) 

DISK DRIVE CABINET/POWER SUPPLY 
• 	 Dduxc slN:I c<&lnm•t wilh ind1rnhml po\\'rr supply fur mo1>r. 

imum rrliAhihl)' and sl11hllity. 

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 
PAK! 
Beginner's Pok (Save 526.00!)- Buy l£vcl " A" ('ler 
rninnl Version ) with Moni lor Source l.ist i n~ and AP-t 
5·amp Power Supply. (reguhu price 5199.95}. now al 
SPECIAL PRICE: $169.95 plt1s post. & insur. 
Expcrimenler·s Pak II (Save 553.40!) - UU)' Level 
" A" (I-lex Kcypad/D isplil)' Version) wilh Hr.x 
Keypad /Display. lnlcl 6065 User Manual. Level .. A.. 
Ilex Monilor Sou rce! Listing. nnd AP· I 5-nmp Pnwm 
Supply: (regular price $279.3:>). all al SPECIAL 
PRICE: 5219.95 plus posl. & insur. 
Special Microsofl BASIC Pak (Save $103.00!)- In· 
eludes Level " A"' ('forminnl Version). Level " IJ" . 
1,,,..,1 " D" (4k RAM ). Level " E" . Ilk Mi<:rosofl in 
ROM . lnld 80110 User Manual. l£vel " A' " Mnnilor 
Sour<» Lisling. nnd AP-1 5-amp Pnwr.r Supply: (regu
1,u price $439.70), now yours al SPECIAL PRICE: 
S329.95 plus post & insur. 

ADD A TERMINAL WITH CABINET. 
GET A FREE RF MODULATOR: s."'" 
over St 14 nl this SPEC IAL PRJCE: $499.95 
plus post. & insur. 

Spcrjal 8" Disk Edilion Explorer/85 (Sove over 51114!) 
- Includes disk-version Uwcl "'A "', Level " ff '. lwo 
S- 100 conncclors a nti brackets. tlisk cont roller. 64k 
RAM . AP- \ 5·nmp pmve rsupply. Explorer/BS deluxe 
steel cnbi ncl. cnhinr.I fo n. R' SD/DD disk clrive from 
famous CONTROL DATA CORP (not n hnbhy 
brand!). drive cahinnl wi1h power su ppl y. ;ind drive 
cabl1! sci-up £or lwo drivHs. This package indudes 
t!Vcryth ing bul h!rmina l :i nd prin1r.rs (see coupon for 
lhe m ). Regula r price~ S16:J0.30. ;i i\ yours in kit nl 
SPECIAL PRJCE: 51499.95 plu• posl . & insur. Wired 
nncl l<"IP.<I. only 51799.95. 
S1>ccial! Com11lcle Ousin l!ss Sortwan! Pak (Save 

562.5.00!) - lndmb CPIM 2 o_ Mi<:nisuft U1\ SIC. 

Grn11:ral Lt ·d~t :r . A1 :~:011n l s Rct:1•i\·;i l1lc. Accrn111ls 

Pay;ihl•'. Payroll Packa..:1 •. (m~ulnrpric : c ~ St : S::!r1) . y11 ur..; 

n11w :ii SPECIAi. PRiCE: SG00.95. 


••.••.............................•...........••••••••••••.................................••............................. 

Plco s1~ send the ife ms check eel below: 

O Explomrl8S l£\1cl " A" ktl ("lhrm1nnl V1•n-111n) Sl20.H5 11l•1o; 
S:I µmil & 1n .,,ur 

D Explorer/BS IJ:vcl "A" kit (He:: '< Kry1>;1d/D1splny Vm~1unJ 
SI 29.95 nlu!> S:l pu~I . & 1n:.11 r 

0 8k MJc:rosoh BASIC on i :.lSSt·tk lape. S64.9S poslpnul 
rJ Rk Mh:rosntl BASii: In ROM kll (fl!( jllU'!'S l.t•\'l'l!t ·· u". " U" 1llld 

" !-: " ) SOO.OS plus S:! post & insur 
D l.J!VI~ "B' ' IS-1001 ldl , S4U.05 plu.., $2 pus!. & 11utur 
0 l..t!Vl!l "C:" IS-100 6-card l!tpand1?rl ki l SJ9.0S pluo.; S:.! f:X is t 

Iii ~ rl.'>111 . 

0 IJ~ vr.l " It' {4k RAM) ktl $60.0S plus S2 l )l~t l'l msm 
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APL Makes Life Easy 
(and Vice Versa) 
Selby Evans, PhD, Texas Christian University, Forth Worth TX 
76129 

With the APL language becoming available on ZBO 
systems, staunch players of John Horton Conway's game 
of Life won 't be left out and neither will any new or pro
spective players. Here's a new APL version of the game 
you can use to discover blinkers, spaceships , glider guns, 
puffer trains, burloaferimeters , and many of this favorite 
pastime's other inherent beasts . (See the December 1978 
BYTE theme articles about Life, a game derived from the 
field of automata theory.) This APL version is much 
easier to follow than the one-line program presented by 
Mark Niemiec in his article "Life Algorithms" (January 
1979 BYTE, page 90). It is written not to show the 
language's suitability for compact expression, but to il
lustrate the ease of programming in APL. 

Listing 1 presents the functions. GEN takes one genera
tion and maps it into the next. Lines 1 thru 3 count the 

NEW INTERACTIVE TERMINAL 

Model 2621A 
(shown here) 

$1495° 0 

Our Price 
$1395 

• Enhanced 9X l 5 dot character cell 
•Two full pages (48 linos) •Roll, home-up & home-down 
• Embedded numeric pad • Screen-labled control keys 
• 8 pre-progromed function keys 
Model 2621P Terminal w I printer also available now 

HP 41C Calculator Reg. s295 NOW $259°0 

-15% off HP Series E Calculators-

FARNSWORTH 
COMPUTER CENTER 
1891 N. Farnsworth Ave. 

(At the E-W Tollway) 

Aurora, II. (312)851-3888 
Weekdays 10 to 8 · Sot. 10 to 5 
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neighbors of each cell by rotating the matrix to bring each 
neighbor over the cell. Assuming that live cells are 
represented by ls and dead cells represented by Os, the 
sum of these rotated matrices counts the live neighbors 
for each cell. The rotations wrap around at the borders, 
so that the Life space (or universe) has no borders. (The 
surface is a donut or torus.) Line 4 of GEN specifies a new 
set of live cells according to the following rules of Life: 

A dead cell becomes live in the new generation if it 
has three neighbors in the current generation . A live 
cell stays live if it has exactly two or three neighbors in 
the current generation. All other cells will be dead. 

The LIFE function iterates over generations, provides a 
display of the result, and puts the generation number in 
the upper-left corner. It requires as right argument X a 
matrix of ls and Os giving the starting state. An array of 
any size may be used as long as it will fit in the 
workspace. Because the life space is a closed surface, the 
size of the matrix influences what happens. A glider 
crossing the left edge, for example, will reappear at the 
right edge. With a matrix of appropriate size, a glider gun 
might promptly shoot itself in the back . 

Listing 2 illustrates the output of the LIFE program and 
shows what happens to BYTE after a few generations of 
Life. The BYTE editors will no doubt be pleased to see 
that a heart is revealed after eleven generations. 
[Hmm ... . There's a moral 11ere, but I'm not sure I know 
what it is .. ..GWJ 

After displaying one generation, the LIFE program 
pauses and waits for a carriage return. It is sometimes 
convenient to skip the output of some generations in 
order to follow the development through more genera
tions . If you type a number before pressing carriage 
return, the program will skip ahead that many genera
tions before displaying a new generation. Entering a 0 at 
that point will end the function . 

So have some fun with automata theory and learn 
something new about APL.• 

Listing 1: APL functions for Life program. See text for details . 

V l <- G£N X 
[J] R<- 1¢1X 
[ 2 J H-(L- - 1¢1X)+( l •OX )•· (-leX)+R+( I BR) +-l B R 
[ 3 J R-R ( Jel) + -lal. 
[••] l+(R=3 )v X~R= 2 

V LIFE X ; R;N; C 
[ 1 J N<- 0 
[ 2 J ST : R+,(pX)p '' 
[ 3 J R[ll= .Xl / 1pR] -• o • 
[h] C<-' I •• ( ' - ' • [ 1 l ( ( p x) p R) • [ l J ' - I ) • ' I ' 
[ 5] C[ l; l +t 5 ]-,l¢1' I5 'AFM T N 
[6 J c 

1 1 1[ 7 ] -+ Ox10=C+-l t t:;[~L 

[ B ] N+ll+C 
[ 9 ] CN :X- G£N X 
[ l 0 l •< sr•1oac- c-1 J , GN 
[ 11] ~TllF. MONAOIC ' IN LJIJF. 7 JS THE r:xr:CUTE FUNCTION . 



Listing l: An example of the APL function LIFE at work. The frames shown here are from successive generations of a Life colony that 
begins as a collection of cells that spell the word BYTE. The generation number of each frame is shown in the upper left-hand comer. 

I 10 --------------- ----!o - - ------------------II II I 
I I 000 0 I 
I I 

0 0 0 0 II I 
I 0000 0 0 00000 00000 I 0 0 0 0 I 
I o o 0 0 0 o I 0 0 I 

I 
I I: 0000 0 0 0 0000 0 0 

I o o 00 00 0 0 00 0 00 00 00I I0 0 00 00r o o 0 0 0 I I 
: 0000 0 0 00000 I 0 0 00 00 

I 0 00000 I 
I 000 I
I 
r o I 
1------- ------------- - -- ---------------------1 
1 I -------------------- 11 --------------------! 
I 
I I0 

000 0I I 
I oo 000 00000 0 0000 

0 0 I 
: 0000 000 0000 
I o o 000 0 0 0 0 0 0 I 
l 00 000 00 00 000 00 0 0 0 00 0 0 I 

ooo 000 0 0 0 0 Ioo o o 00000 000 00 01 
00 0 00 0 0 II oo o o 0 000 00 00 

I 0000 0000 000 0 0 0 I 
\ 00 000 0 0 0 I 
I 
I I0 0 

I 000 ______________________ ! I 
----------------------1 

I I2 ------------ -- [ 12 --- 
ooo 

--  -----  ---- 
o 

- 
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0 0 0 
0 

0 

0 
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0 
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0 
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0 
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0 
0 

0 

0 

0 

000 

0 0 
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00 00 

I 
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0 

0 00 
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.o 
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0 0 
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00 

0 0 
00 

00 

I 
I 
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I 
I 
I 

o o o o 
o 

I 

000 0 0 

00000 
ooo 

I
I 
I 

'----------------------! ~-------------------------! 

.. 
COLOR SOFTWARE 


Unless othervvise noted all programs are $1 5 each, for Apple II, 

Atari 1 6K, Tl 99/4 


UNITS: Practice converting yards· feet · 3-D STARTREK: Discover new pla nets, fight ROADRACE: Race around 2.25 mile course. 

inches, pounds· ounces, metric units, etc. Klingons in 3·dimensional galaxy . 1 or 2 players. Not for Tl 99/4. 

FRACTIONS: Practice adding, subtracting, MAJOR LEAGUE BASEBALL: Manage Major BLACKJACK: Popular card game for 1 to 3 
multiplying and comparing fractions. League teams and make all lineup, batting, players. Not for Apple II. 

pitching and running dec isions. $25. Apple II
NUCLEAR REACTOR: Realistic dynamic with 48K. Applesoft ROM and one disk.
model ol nuclear power plant in operation. 

COLOR SOFTWARE, 5410 W. 20th St., Indianapolis, IN 46224 
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9 
Kl?AM (81( Oser avauab/e)

14k BASIC interpreter ' 
operating system ROM. Built-in RF 

modulator. 

Bui/f.fn sound 
synthesizer. 

User-programmable in 
both BASIC and MC6Boo 
machine language.

Two built-in 
game controllers 
With joysticks and' 
numeric keypads. 

Built-in cassette 
deck, With both digital 

and audio tracks 

Load in excess 
1500 baud 

Saves and loads 

High resolution Picture 
on Your TV screen, In8 co/ors. 

256x192 graphics mode. 

I ~ · "'';·-.! ..... _; i ... .. . 

(. \\ 

Programs 
45 seconds 

or less. 

\ 

enables You to 
add audio to 
Program tapes. 

Fun, standard, 53-key 
tvPewriter keyboard. 

http:Bui/f.fn


All that computer for $599. 

The Imagination Machine, 


the personal corr-puter from A~F Electronics. 


le Imagination Machine Is more 
personal computer than you'd expect 
at $599. 

The Imagination Machine is a 
superbly designed. expandable, user
progrommoble computer system ... al 
$599. 

No other personal computer on the 
market con touch it, at that price . 

Read what it brings you: 
First of a ll, The Imagination Machine 
hos 9K RAM and 14K BASIC-IN-ROM. 
A ful l 53-key professional. typewriter 
keyboard . A high-resolution p icture on 
your TV set. In e ight colors. Fast 
loading (1500+ baud rate). built-in 
d ual-track cassette deck, for APF's 
d igital ly recorded tape programs. 
Built-in sound synthesizer. And , even a 
bui lt- in RF modulator. which is a $40 
option on other computer systems. 

All that, plus user-programmability. 
We know sophisticated users aren 't 
going to be satisfied forever using 
preprogrammed software. (Even 
though we offer a large library of 
educational , entertainment, home 
and business management pro
grams.) So, we made The Imagination 
Machine user programmable. in both 
BASIC and MC6800 machine lan
guage. To simplify matters, we've just 
developed the first and only BASIC 
TUTOR course on cassette. With it, you 
con learn to program The Imagination 
Machine in BASIC, with hands-on 
training, right at the computer. 

Some exceptional features. 
The Imagination Machine has several 
unique features that can help you 
use your time at the computer more 
effectively. 

For example, it stores programs and 
data on the some cassette tape . (With 
other computers, you have to read 
programs from one tape into the 
computer. remove the tape, put in 
anolher tape and store your data on 
the new tape.) 

Another special feature is The 
Imagination Machine's un ique 
keyword system. wh ich simplifies 
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BASIC programming . The machine 
has 24 different programs statements 
and commands printed at the top of 
the keyboard . You can enter these 24 
into your program without retyping 
them every time you use them. Instead 
of typing out " PRINT'. ' for example, you 
just press two keys and the word 
appears on the screen . The system 
helps prevent typing errors and can 
speed up entering programs. 

A third feature is Timed Response 
Monitoring. which automatically 
adjusts the computer's pace and 
level to your own. II makes " tutoring 
programs:· for instance. easier and 
more interesting to follow. 

And then there ore The Imagination 
Machine's three graphic display 
modes: 1. Alpha numerics. mixed with 
low-resolution g raphics In as many as 
e ight colors. 2. High resolution - up 
to eight colors - 128 x 192 d isplay. 
3. High resolution graphics - up to 
four colors - with 256 x 192 d isplay. 

And expandability. 
A personal computer that can 't grow 
along with your growing requirements 
soon becomes obsolete. So. we 
designed The Imagination Machine to 
be expandable. By adding APF's 
optional "Expansion Box" and inter
face cartridges. you can hook up any 
compatible floppy d isk or printer, or an 
additional 8K RAM memory cartridge. 

Full mini-floppy system $995. 

For small business and professional 
use. you may requ ire a full mini-floppy 

system. In that case. order APF's 
System II . It includes The Imagination 
Machine. the " Expansion Box:· floppy 
disk interface and 72K-byfe. mini
floppy disk drive. All for just S995! No 
one can come close to that price. 

You can't beat our prices 
or our guarantee. 
If you can find a better personal 
computer system for the money, let us 
know. In the meantime. we stand by 
our statement: There is no otner per
sonal computer on the market that 
offers so much for so little . And if you 
order now, we'll even include our 
S19.95 APF Technical Reference 
Manual. with complete schematics. 
absolutely free. 

Order The Imagination Machine 
directly from APF Electronics. with the 
assurance that if you ore not com
pletely satisfied, you can return it within 
30 days of purchase for a complete 
refund . To order. or to ledrn the name 
of the dealer nearest you, call TOLL 
FREE 1-800-223-1 264. New York 
residents call 212-869-1960. Master
Card and VISA accepted. 

Price list: 
System I, 
The Imagination Machine. $599. 

System II, Mini-floppy System 
(Includes The Imagination 
Machine, BB-2, and Mini-
floppy Disk Drive). $995. 

BB-1. Expansion Box with 
RS232cartridge. $199.95 

BB-2. Expansion Box with 
floppy disk interface 
cartridge. $199.95 

SK RAM memory cartridge. $ 99. 95 
RS232 cartridge. $ 99 .95 

Floppy-disk Interface 
cartridge. S 149. 95 
Mini-floppy Disk Drive. $399.95 

$599. Manufacturer's suggested retail pr ice . 

EIPF<rJ1~CJ,!!a9Dl9a~Nt~~ 
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FLOPTRAN-IV: 

A Tiny Compiler 


Mark Zimmermann 
9410 Woodland Dr 

Silver Spring MD 20910 

These "programmers' programs" 
allowed a user to write in a language 
that is more compact and meaningful 
for humans than machine language. 

In the beginning, computers were programmed in 
machine language . To execute a simple equation, such as 
A= B, a user had to write dozens of instructions. He had 
to tell the machine, "load the accumulator with the first 
byte of the number B, " and "store the accumulator in the 
memory location assigned to the first byte of A, " ad 
nauseam. A more complicated equation like C=LOG(D) 
required hundreds or even thousands of instructions! It 's 
no wonder, therefore, that among the first programs 
developed were programs to make it easier to write other 
programs. These "programmers' programs" allowed a 
user to give the computer instructions in a higher-level 
language, one that is more compact and meaningful for 
humans than machine language. 

High-level computer languages are nonsense to a 
machine until they have been translated into fundamental 
commands that the system can understand and execute. 
There are two principal methods used to perform this 
translation: interpretation and compilation. An inter
preter is a machine-language program that scans through 
a higher-level program, line by line. As each statement is 
encountered, the interpreter figures out which operations 
are necessary to execute that statement, then goes ahead 
and performs the operations. The interpreter then moves 
on to the next statement, translates it, and executes it. 
This process is repeated, with each statement being inter
preted (or reinterpreted) every time it is executed. 

A compiler acts rather differently. Like an interpreter, 
it scans through a high-level program and figures out 
what fundamental operations are necessary to execute 
each line. But, instead of performing those operations, a 
compiler just writes out (ie: onto a cassette tape drive) the 
sequence of machine-language instructions that do the 
job when executed. An interpreter executes a program 
statement by statement, as it interprets it, so that the 
interpreter and the program execute concurrently . But, 

when a compiler is finished with a program, the result is a 
machine-language program that represents the higher
level program; the machine-language program must be 
loaded back into the computer and executed before the 
problem being programmed is solved . 

The two approaches, compilation and interpretation, 
have different strengths and weaknesses. An interpreter, 
interpreting and executing line by line, can stop at the 
first sign of an error and give a helpful and specific error 
message. The interpretation can also be interrupted at 
any point (to be later resumed) allowing the human 
operator to look at the partial results of the calculation 
and see whether everything is going as planned. This 
interactive technique makes program development and 
debugging relatively easy. 

On the other hand, when an interpreter has finished 
running a job, the machine is no "smarter" than when it 
began. Executing the program a second time will take just 
as long as it did the first time. In fact, if there is looping 
within the program so that some lines are executed more 
than once, these lines are completely reinterpreted, as if 
they had never been seen before, each time they are 
encountered. This redundant interpretation wastes a lot 
of computer time, making interpreted programs some
what slower than compiled ones. 

However, once a compiler has finished with a pro
gram, the result is a pure machine-language series of 
instructions that can be executed without further transla
tion. Although this results in more vague error messages, 
the advantage to compilation is speed. Depending on the 
problem, a compiled program typically executes several 
times faster than an interpreted one-sometimes, the 
speed advantage is as large as a factor of 100. Once a pro
gram has been compiled, it never needs to be compiled 
again. 

The output of a compiler does tend to be larger than 
the original source program (which the interpreter uses) , 
so that interpreters may seem to have the advantage in 
terms of memory usage. But, when one remembers that 
the interpreter must be continuously resident in the com
puter's memory while the program is running, whereas 
the compiler can be removed after the program has been 
compiled, the apparent memory advantage of interpreta
tion over compilation shrinks and often vanishes. 
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When you're lookinq for 
reliable information,1urn to the 
authorities on data processing... 

l\l~lEY- ~~TERSL~E~LE. 

APL IN PRACTICE What You Need To 
Know To Install And Use Successful 
APL Systems And Major Applications 
Edited by 
Allen J . Rose & Barbara A. Schick, 
both of Scientific Time Sharing Corp. 

A report on the current state-of-the-art of 
APL- a concise, consistent and powerful 
method of interactive computing . You get 
an overview of APL'.s diverse applications to 
such business functions as financial plan
ning, marketing management, general 
ledger, budgeting, manufacturing and elec
tronics. In addition , the book is an invalu
able handbook for systems management 
and programmers on formatting and 
reporting , writing maintainable programs, 
and managing outside computer services. 
(1..08275-9) / 1980137 4 pp./$25.00 

PERSONAL COMPUTING Home. 
Professional. and Small Business 
Applications 
Daniel R. McGlynn, 
Quark Microsystems, Inc. 

The authoritative survey of the entire field 
of personal and small business comput
ing- the features, capabi lities, and limita
tions of the various types of hardware and 
software commercially available today. Par
ticular attention is given to developing 
selection criteria for the potential user or 
purchaser of personal computing equip
ment. The book also surveys programming 
languages used on personal computers. 
(1-05380-5)11979 / 263 pp./ S9.95 

INTRODUCTION TO COMPUTER MUSIC 
wayne Bateman; University of Utah 

Comprehensive yet non-technical, this 
overview of the field o1 computer music 
explains how digital compute;s can be 
used to generate new and interesting musi
cal sounds. Also discusses acoustics, sig 
nal processing, waveform analysis and 
synthesis, computer programming, and 
music theory and composition . 
(1·05266-3) / 19801314 pp. / $24.95 

ADVANCED ANALYSIS WITH THE 
SHARP 5100 SCIENTIFIC CALCULATOR 
Jon M. Smith , 
NMSA Systems Research and Analysis 

This practical manual, written for all who 
use a Sharp 5100 or 5101 calculator, shows 
how to perform quick, accurate calcula
tions for a wide range of applications. The 
text provides hundreds of step-by-step 
methods for all forms of analysis, including 
approximations, tables, graphs, flow 
charts, and much more. 
(1-07753-4)/ 19791132 pp./$6.95 
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AMANAGER'S GUIDE TO 
DATA BASE DESIGN AND PERFORMANCE 
Shakuntala Aire, IBM Corporation 
(A Volume in Business Data Processing : A 
Wiley Series) 

A complete approach to the design and 
management of a data base independent 
of any software package. Written from the 
viewpoint of real world problems and solu 
tions, this thorough text treats data base 
administration and staff, the data dictionary, 
data models, data base design and system 
performance. Two case studies. in banking 
and university applications, can be fol
lowed parallel to the discussion. 
(1-05267-1 ) /Sept.1980/ approx.456 pp.!S27.95 

AN INTRODUCTION TO 
SOFTWARE QUALITY CONTROL 
Chin-Kuei Cho, 

The George washington University 

(A volume in Business Data Processing: A 

Wiley Series) 


A self-contained introduction to the 

achievement of quality programming 

through preventive and promotive means, 

using software development methods and 

statistical quality control principles. Cho 

emphasizes the prG>duction of high quality 

software th rough good requirement specif i

cations, structured design, structured pro

gramming and structured module interfac 

ing to prevent errors from entering the 

software. The book introduces an impor

tant new concept called the Symbolic· Input 

Attribute Decomposition (SIAD) tree, which 

is used to represent the input domain of 

the software from which input data is con

structed . Includes background materials, 

systematic discussions, and numerical and 

nonnumerical examples and exercises. 

(1-04704-X) t Sept. 1980 / approx. 464 pp .1$29.95 


MODERN MICROPROCESSOR SYSTEM 
DESIGN Sixteen Bit and Bit-Slice 
Architecture 
Daniel R. McGlynn , 
Quark Microsystems, Inc. 

The new 16-bit and bit-slice microproces
sors are the latest development in the rap
idly developing field of microcomputers. 
This book provides a detailed overview of 
these products, together wi th modern 
peripheral components and devices such 
as magnetic bubble memories, charged 
coupled devices (CCD), and CRT interface 
devices. The 16-bit microprocessors con
sidered include the Intel 8086 and Zilog 
Z-8000. 
(1-06492-0)/August 1980t approx. 304 pp./$21 .95 

DIGITAL SYSTEM DESIGN 

WITH LSI BIT-SLICE LOGIC 

Glenford J . Myers, 
IBM Systems Research Institute 

The first book on bit -slice logic , ottering the 
latest information on LSI logic use in digital 
systems, particularly where other LSI 
devices, such as standard microproces
sors, are not appropriate. Myers evaluates 
the new technology of bit-slice logic (and 
the related concept of microprogrammed 
control) and provides advice on evaluating 
and designing systems with bit-slice chips. 
The many topics covered include: 
• a detailed discussion of the 2901, the 


most widely used bit-slice component 

•recent ALU / register bit-slice devices and 

microprogram sequencing devices 
• more advanced points of design of micro

programmed systems, including pipelin 
ing, microinstruction encoding, and 
optimization 

• other types of bit-slice devices, including 
memory interfaces and interrupt 
controllers 

Over 160 illustrations help highlight and 

develop key ideas. 

(1-05376-7)/ 19801338 pp.1$28.50 


LOGIC DESIGN AND SWITCHING THEORY 
Saburo Muroga, University of Illinois 

Here's an in-depth look at the real power of 
switching theory in logic design and com
puter-aided design packed with discus
sions of the many new design methods in 
light of current integrated circui t technol
ogy. Muroga details MOS networks, LSI 
chip size minimization , algebraic design 
procedures that reduce design time. NANO 
(NOR) gate networks. two- and multi-level 
networks, sequential network design , and 
much more. The relationships between 
theories and design motivations are exam
ined in detail to give an overview of logic 
design practice. Extensive bibliographic 
references are listed for advanced study 
(1 -04418-0)/ 19801617 pp.1$29.50 

Order th rough your bookstore or write to 
John Storojev, Dept. 7158 

TO ORDER BY PHONE call toll free 
18001 526-5368. In New Jersey. call 
collect (201 J 797-7809. 

ill~!~i~-~~!~~~~~E~fo~s. inc. 
~ 605 Third Avenue 

New York, N:Y. 10158 


In Canada: 

22 Worcester Road , Rexdale, Ontario 


Prices subject to change without notice. 092 1·7158 
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Operator Meaning 

+ 	 add 

subtract 

multiply 


I 	 divide 
l 	 ei<pcnentiation 

ABS absolute value 
ATN arctangent 
cos coeine 
EXP powers of e 
FAE mamory available 
INT integer portion of argument 

LOG base·e logarithm 
PEEi< look at contents of memory 
POS position of cursor 
11ND random number 
SGN sign of argument 
GIN si;ic 
SOR square root 
TAN tangent 

Table 1: Available opt!ratcrs ~nd functions in FLOPTRAN
IV. 

Some languages, such as FORTRAN, are usually com
piled and are hardly ever interpreted. Other languages, 
like BASIC, are generally interpreted. Many small
computer systems come with a built-in or easily-loaded 
BASIC interpreter, but to get a compiled language, it is 
necessary to pay hundreds of dollars (or more) for extra 
memory, disk storage, and a compiler. 

But there is no reason why a language like BASIC 
should not be compiled instead of interpreted. Also, there 
is no reason to ignore or throw away the wonderful 
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resource that a typical BASIC in read-only memory 
represents. In those read-only memories are hidden 
dozens of useful, thoroughly tested, efficient machine
language subroutines; it would be a shame not to take full 
advantage of them. 

What I've done is to write a tiny compiler for a 
language I call FLOPTRAN-IV, which stands for 
FLOating-Point TRANslator, version 4. The compiler is 
written in Microsoft (PET) BASIC and is presented in full 
in listing 1. As written and debugged, the FLOPTRAN-IV 
compiler runs on an original-version 8 K-byte Com
modore PET. The new PETs, which have a different set 
of read-only memory chips, have moved many of the 
subroutine entry points so that, to run FLOPTRAN on 
such a machine, it will be necessary to find the new 
addresses and change them as they appear in the program 
of listing 1. 

Other 6502-microprocessor machines using Microsoft 
BASIC, such as the Apple and Ohio Scientific systems, 
will require more extensive changes in the FLOPTRAN 
compiler in order to make it operational, although the 
overall structure of the compiler should still be applica
ble. In fact, the idea of a tiny compiler that uses the resi
dent BASIC subroutines to do the bulk of its work is 
extremely general and applicable to systems using any 
microprocessor. Once I had thought of the concept, it 
took me only a couple of days to get the compiler up and 
running; anyone with an intimate knowledge of his per
sonal system should be able to do as well. 

Introduction to FLOPTRAN-IV 
FLOPTRAN, the floating-point translator, is so named 

because it is heavily oriented toward floating-point 
mathematical operations. For compatibility with the 
PET's read-only memory routines, it uses the standard 
Microsoft format for storing numbers: five 8-bit bytes, 
with 1 byte for the exponent (power of 2) and 4 bytes for 
the fractional part (or mantissa) of the number and its 
sign. Built into FLOPTRAN are the functions given in 
table l; the ability to call a user-defined machine
language function USR is also included, although it may 
be used infrequently. [Several articles on computer 
representation of floating-point numbers may be found in 
the book Numbers in Theory and Practice, which is 
edited by Blaise W Liffick and is available from BYTE 
Books....RSS] 

A FLOPTRAN program looks like a BASIC program 
and, with one particular exception, it is a legal BASIC 
program. That exception is the use of the RETURN state
ment to end the program, as well as to signal a retum
from-subrou tine. This is done so that the compiled 
FLOPTRAN program ends with the 6502 instruction RTS 
(return-from-subroutine); thus, after the compiled pro
gram is run using the SYS command, control will return 
to the PET operating system. 

Because FLOPTRAN is essentially BASIC, it is easy to 
test and debug a FLOPTRAN program by using the 
BASIC interpreter built into the PET. When the program 
has been fully debugged, the compiler program need only 
be executed once; thereafter, the compiled machine
language program can be executed directly. 

Note that the PET's Microsoft BASIC interpreter stores 
the reserved words (ie: keywords) of the BASIC language 
as single bytes in memory: GOTO is stored as the single

Text continued 0 11 page 21 2 
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How to Use the FLOPTRAN-IV Compiler 
To write and compile a program: 

1) 	 Load the FLOPTRAN-JV compiler program of 
listing 1. 

2) 	 Write the program to be compiled in 
FLOPTRAN (see summary of syntax in table 
2) giving statements line numbers in the range 
0 thru 255, and terminating the FLOPTRAN 
program with a RETURN statement instead of 
END. 

3) 	 Optional: you may want to test the uncom
piled FLOPTRAN program using the BASIC 
interpreter; if you change the terminal 
RETURN to an END or STOP for that pur
pose, be sure to change it back before compil
ing. 

4) 	 To compile, place a blank cassette in the PET 
tape drive and type RUN 50000. The compiled 
program will be written to the cassette. 

To load and execute a compiled program: 

1) 	 Type NEW, then load and run the program in 
listing 3. This loads the compiled program's 
origin (the first thing FLOPTRAN writes to 
tape), then loads the program until it hits the 
"-1" signal that marks the end of the first 
pass. It then loads the addresses of IMP or JSR 
targets to be corrected until it hits the final 
"-1" marking the end of the second pass; this 
is the end of the data file. 

2) 	 To run the compiled program now in 
memory, type SYS(nnnn), where nnnn is the 
decimal number given in the "BEGIN AT 
nnnn" message from listing 3. 

Note: FLOPTRAN-IV as presently designed is for old 
PET read-only-memory computers only. Many 
addresses will have to be changed for this compiler to 
work with new PETs. 

Listing 1: FLOPTRAN-/V compiler program for the original-version PET. This program will convert a FLOPTRAN-/V program 
(actually a subset of BASIC) to an executable machine-code program, which is written to the PET cassette tape drive to be loaded at a 
later time. When typing this listing into a PET, all the statements associated with one line number are to be typed on the same line, 
separated by colons. 

49000 X= ;;;leav e at le ast 60 blanks he r e 
: RE TURN 	 ;;; t o be filled in during a ' LET ' oper ation 

49100 TP=Tf'+1 ;;;subrout i ne to ~et next nonbl ank character 
:CH=PEE K!TP l ;;; a nd r et urn i t i n CH 
:IF CH=32 GOTO 49100 

49120 RETURN 

49190 IF !CH ) 64 ) AND ! CH <91) GOTO 49300 ; ; ;64<CH<91 11e<1ns alph<1betic, legal variable na11e 

49200 PRINT ;;;abort if une xpected character round 
:PRINT "***ERROR IN LIME ";LI;"* **" 
:GOTO 61000 

49300 Z=S• !CH - 65l+OV ;;;retur n the address !5 byte location > of the variable 
: ZH =INT< Z/256 l ;;; ' CH ' ..• hi9h and low parts of address in ZH & ZL 
:ZL=Z - 2S6• ZH 
:RETURN 

49400 PR IHTN I , 169 ;;;LDA HL 
:PRINU1 ,ZL 
:PR IHTll, 160 ;;;LDY UH 
:PRIHUI ,ZH 

49420 PRIHTNI ,32 ;;;JSR tDA74 with A & Y set up as above 
:PRIHTM1,116 ;;;transfers the value of the variable being 
:PRIHTM1 ,218 ;;;pointed at to the pri"ary accu"ulator for floatin9
1PC=PC+7 ;;; - point operations, ' PR! ' 
:RETURN ;;;add 7 bytes to the progra11-counter &return 

49600 DATA 11,2 19,158,219,42,219,0,0,98,210,133,210 ;;;data for floating - point RO" subroutine calls, 2-b yte pai r s 
;;;SGN,INT,ABS,USR,F~E,POS 

49640 DATA 36,222,69,223,191,216,160,222,158, 22 3,165,223 
; ; ;soR,RND,LOG,EXP,COS,SIN 

49680 DATA 238,223,72,224,230,214,60 1 215,40 1 215, 253,216,228,217,46 1 22 2 
;;;TAN,ATN,PEEK,+ 1 - 1 • 1 /,• 

Listing 1 continued on page 202 
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By PERSONAL SOFTWARE ...... . ... . 65 

APPLEBUG ASSEMBLERIDISASSEMBLER75 

APPLE DOS TOOLKIT ... .... . •. . . . .... . 65 


ATARI 810 DISK DRIVE . .• .. 575 

AT ARI 41 OProgram Recorder. 69 

ATARI 16K RAM MODULE . .. 145 

ASSEMBLER/EDITOR . . . . . ... 45 

STAR RAIDERS . . . . ... .... . . 40 


COMPUTER 
S·100 EXPANSION UNIT .. . . 375 

WORD PROCESSING PAC . .. 179 

DEVELOPMENT PAC . .. ..... 89 


l:J;Jl:ii3;fi 
ANADEX DP8000 ...... . . . .. 775 

ANADEX DP9500 . . . . .. . .. 1350 

BASE 2 . . ... .. . .. . ... . . . . . 599 

CENTRONICS 737 ... .....• . 825 

MPI 8B·T .... ... ........... 699 

PAPER TIGER IDS-440 


w/graphlca . .. . . . . . . . .. .. 975 

NEC SPINWRITER . . . . . .... 2550 

TRENDCOM 200 .. . .. .... . . 519 

SILENTYPE w/lnt. ... . . . .. . . 515 


PASTDmLIYl•Y 
LOWP•ICIS 
COU•TIOUS Sl•YICI 
KllOWUMA•U STAPP 
LA•GIYA•llTY 

CALL OR WRITE FOR OUR FREE 19B1 CATALOG! 

OHIO SCllNTIPIC 

C1P MOD 2 . .... .. ....... .. 429 

C4P . . .. . .. .. . . • . . . . . .. ... 799 

C4PMF (1 disk drive)•.. •.. . 15B9 

AC·16P JOYSTICKS (2) . .. . . . 39 

ATV RF TV MODULATOR .. .. . 35 


C4P 
BK ROM BASIC 
8K RAM EXPANDABLE TO 96K 
32x64 UPPER &LOWER CASE 
256x512 GRAPHICS POINTS 
PROGRAMMABLE TONES 
ANALOG INPUTS 

CIPMODll 
BK ROM BASIC 
BK RAM EXPANDABLE TO 32K 
COLOR EXPANSION 
4B LINE DISPLAY 

LEEDEX 
MONITOR 

,. 

t:l' 

YIDIO MONITO•S 

LEEDEX VIDEO 100 .. ..... . . 129 

SANYO 9" B&W . .. . . . . . ... 155 

SANYO 15" B&W ... .. . .... 245 

PANACOLOR 10" COLOR . . 329 

ZENITH 13" COLOR . .. . ... . 399 


VISA -
• 

ORDERING INFORMATION: Phone Order1 Invited ualng VISA , MASTERCARD, AMERICAN EXPRESS, or bank wire tranafera. VISA & MC credit card Hrvlco charge of 2 %, AE credit 
cud lftl"'tllce c~arge of S"Y,, M•ll ordara may 1end chug• cud number (Include 1xplr1tlon date), ca1hl1re check, money order or p1reon11 chect( (allow 14 bu1ln111 d1y1 to claar). 
Ploou lnc ludo 1 telephon1 number with all ordora. Foreign ordtro loxcludlng Mllllory PO ' o) odd t0% for •hipping and oll tund1 must be In US dollaro . Shipping, hondllng 1nd In· 
aura nee In U.S. add 3 %. Callfornl1 tealdent• add 8 y, 11le• tax. Our low muglna prohibit u1 to 11nd COO or on 1ccount. All equipment 1ubJ1et to price change and av11tab1Uty. 
Equlpmenl 11 new ind complete with m1nul1cturar wuranty. We 1hlp moat ordere within 2 da ya . Order daak houri ere Mond1y thru Saturd1y 9·5 PST. 

SEND ORDERS TO: COMPUTERS "R" US B907 LA MESA BLVD., LA MESA, CALIF. 92041 




Lis ting 1 continued: 

49720 FOR X=O TO 19 
:READ llLI<X,O>,llLX<X,ll 
: NEXl X 

49740 FOR X=O TO 255 
:LHIIXl=-32767 
:NEXT X 
:RETURN 

50000 DIH X, LNX<255 l,GOI(127 ,1 l,HLI (l 9,1l 
:P=1025 
:GC=O 

50040 L~PEEK<P+2l+256•PEEK<P+3> 
:IF L<> 49000 THEN P=PEEK<Pl+256•PEE K<P +1) 
:GOTO 50040 

50100 XL=P+6 
: GOSUB 49600 
:INPUT "COHP ILED DATA FILE HAHE " ;CI 
:OPEN I ,1, 1,c s 

50120 lHPUT "ORIGJH FOR CODE";oc 
:PRINTll1,0C 
:PC=OC 

50140 INPUT "VARIAB LE TABLE ORIGIN " ;OV 
:TP=1028 

50200 Ll=PEEK<TP-1l+256•PEEK ITP> 
:IF Ll ) 255 GOTO 60000 

50220 LNX(Lll=PC-32767 
:PRIHT "COHPILIHG LINE " ;LI 

50240 GOSUB 49100 

50260 IF CH=O TH EN TP=TP+4 
:GOTO 50200 

50280 IF CH=58 GOTO 50240 

50300 IF CH= 136 GOTO 58000 

50320 IF CH=153 GOTO 59000 

50340 IF CH=l33 GOTO 59500 

50360 IF CH=139 GOTO 58500 

50380 IF ICH =\3 7> OR (CH=l 41 > GOTO 58700 

50400 IF CH=143 GOTO 56500 

50 420 IF CH =1 42 THEN PR IHTMl,96 
:PC=PC+I 
:GOTO 50240 

50440 GOSUB 49190 

:VL =ZL 

:VH=ZH 


50460 GOSUB 49100 
:lf CH <) l78 GOTO 49200 

50480 GOSUB 49100 
:IF (CH >179 ) AND (CH<l95l GOTO 51000 

50500 IF CH=l71 GOTO 55600 

50520 GOSUB 49190 
:llL=ZL 
:UH=ZH 

;;;load addresses into HLI array, low byte, then hi3h 

;;; i nitialiie LNX array of line nu~bers so that none• istent 
;;;lines will be flagged later 

;;;RUN 50000 to enter progra" here &co"pile code 
;;;d i"ens i on X fir s t so "ake it easy to find later 
;;;in1tial iie pointer P &GOTO / GOSUB counter GC 

;;;loo ~ up l i ne nu"ber &sc an 
;;; to locate subroutine 49000 to be used in ' LE T' 
;;; assign"ents du r in3 later co"pilation 

;;;store location of first space after ' =' in line ~9000 in XL 
;;;initi a lize HLX and LNX arrays 

;; ;get f i le na"e &open data file for co"piled progra" 

;;;oc stores starting location for co"pilation 
;;;write it to tape to begin data file 
;;;initialize pro9ra" counter PC 

;;;variables occupy 26*5 conti3uous locations beginning at OV 
;;; initia liie text pointer to first line nu"ber of BASIC pro3ra" 

;;;put line nu"ber in LI 
;;;co"pili ng progra" has lines in range 0- 255----eMit when finished 

;;; sto re current PC i n LNX<LI> to be used in GOTOs or GOSUBs later 
;;;announce to screen what l i ne is bein3 co"piled now 

;;;9et ne xt nonblank character in CH 

;;; ' O' i s end-of-line "arker -- --"ove text pointer forward and 
;;;loop to get next line nu"ber 

;; ; ' 58 ' is ' : ' ----looD back to a llow "ultiple state"ents /l ine 

;;; ' 136 ' is ' LET ' 

;; ; ' 153 ' i s ' PRINT ' 

;;; ' 133 ' is ' INPUT ' 

;;; ' 139 ' is ' IF ' 

;;; ' 137' i s ' GOTO ' and ' 1~1 ' is ' GOSUB ' 

;;; ' 1~3 ' is ' REH ' 

;;; ' 142 ' is ' RETURN ' , the 650 2 ' RTS ' instruction, 96 deci"al 

;;; ' RETURN ' a lso ends the co"piled pro3ra" &r eturns to BASIC afte r 

;;; a ' SYS ' co""and st ar ts "achine-lan9ua3e 


;;;if none of the above, i t better be a variable na"e-- --chec k it 


;;; and store the s torage addres! in UL, UH 


;;;get ne xt character 

;;;it had better be an sign .•• abort if not ! 


;;;next character 

;;;1 79<CH<l95 Means a ~onadic function 


;;;otherwise, it bet t er be a variable na"e ...• 

;;;store the address of the variable in U~, UH 


Lis ting 1 co11ti11i;ed 0 11 page 204 
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DEC® LSI® 11/23 COMPUTERS $6750 

and we're delivering from stock! 


_:-·~:::-~.~~-:~::~:~·:~::<-<~i ~-~,;.:~ /:; 
- .., . 

- -
Cl-103 DESK TOP COMPUTER. Available with LSI 11 / 23 or LSI 11 / 2. Complete computer system 
enclosed within a VT- 103 video terminal, immediate delivery . Only $4500 with LSI 11 / 2 and 64K 
Memory. $6750 with LSI 11 / 23 and 96K Bytes Memory. 

·t • 

• •• • 

LSI 11/2 CPU card with 64K Byte PDP 1103SE - LSI 11 / 2 CPU , 64KB Memory, power 
Memory. $1095supply, KEV 11 in 8 slot rack mountable chassis . $2695 
1 Megabyte RX02 Floppy Disk 

Cl 1103LK - LSI 11 /2 CPU , 64KB Memory, power supply, System. $3045 
KEV 11 in 16 slot rack mountable chassis . $2750 RT11 V4 Operating System. $1085 

Cl-11/23 AC - LSI 11 / 23 CPU , MMU , 256KB Memory, RSX11M Operating System. $3250 
power supply , in 16 slot rack mountable chass is. $6895 VT100AA Video Terminal. $1795 

Chris/in Industries, Inc. 

Computer Products Division 


31352 Via Colinas •Westlake Vi llage. CA 91362 • 213-991-2254 


DEC. LS I. PDP. arP Trademark s o f 01g11a l Equ ipment Corp 
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Listing 1 continued: 
50540 GOSUB 49100 

:IF <CH=Ol OR <CH=58l GOTO 58300 

50560 IF <CH<170l OR <CH)174l GOTO 49200 

50580 FU=CH-155 
: GOSUB 49100 
:GOSUB 49190 
:GOSUB 49400 

50660 PRINTMl,169 
:PRINTl1,UL 
:PRIHTl1, 160 
:PRINTl1,UH 
:PC=PC+4 

50700 IF IFU=15l OR IFU=17l GOTO 51080 

50720 PRINTl1,32 
:PRINTM 1, 94 
:PRINTl1 ,217 
:PC=PC+3 
:GOTO 51080 

51000 FU=CH-180 
:GOSUB 49100 
:IF CH <> 40 GOTO 49200 

51040 GOSUB 49100 
: GOSUB 49190 
:GOSUB 49400 

51060 GOSUB 49100 
:IF CH< >41 GOTO 49200 

51080 PRIHTM1,32 
:PRINTl1,HLXIFU,Ol 
:PRIHTM1,HLXIFU, I l 
:PC =PC+3 

51100 PR1NTl1, 162 
:PRIHTI 1,VL 
:PRIHTll, 160 
:PRIHTM1,VH 

51120 PRIHTM1,3 2 
:PRINTl1, 166 
:PRINTll ,218 
:PC=PC+ 7 
:GOTO 50240 

55600 GOSUB 49100 
:GOSUB 49190 
:GOSUB 49400 
:PRINTM1, 169 
:PRIH TMl ,255 

55660 PRIHTM1,69 
: PRIHTM1, 181 
:PRIHTl1, 133 
:PRIHTM1, 181 
:PC=PC+6 
:GOTO 5f fOO 

56500 GOSUB 49100 
:IF CH>O GOTO 56500 

56540 GOTO 50260 

58000 GOSUB 49100 
:GOSUB 49190 
:GOSUB 49100 
:VL=TP+1 
:IF CH<>178 GOTO 49200 

58080 GOSUB 49100 
:IF (CH<>58l AND CCH<>O> GOTO 58080 

;;;if ' end-of-line ' or ' : ' , equation is of the for" ' V=U ' 

;;;othe rwise, expect +,-,•,1,· and abort if not 

;;;FU now r ecords what operator it was 
;;;get next character 
;;;better be variable na"e ••. address in ZL, ZH 
;;;write out code to transfer it to pri"ary accu"u l ator 

; i ;LDA IUL 

iiiLDY MUH 

;;;count the bytes and incre"ent progra" counter 

;;;take shortcut for ' +' or ' * ' functions 

;;;JSR tD95E transfers ' U' to second~ry •ccu"u lato r 
;;;and sets up for dyadic operation subroutine call 

; ; ; count the bytes ••• 
;;;Ju"p down to output code to do the operation 3 store result 

;;;arrive here to perfor" a "onadic function 

;;;next character better be a ' ( ' , else abort! 

;;;get argu"tnt of function, address in ZL, ZH 
;;;fetch it to pri"ary floating accu"ulator 

;;;expect to see a ' ) ' here!!! 

;;;JSR to ROH function 

;;;LDX IVL 

;;;LDY IVH 

;;;JSR tDAA6 with target in X &Y registers 
;;;to store result of calculation fro" pri"ary accu"ulator 

;;;bat~ to top of "ain loop 

;;;handle "onad ic , _, operator 

;;;transfer nu"ber to ~e negated lo pri"ary floating accu"ulalor 
i; ;LDA OFF 

;;;EOR SB5 (sign storage for pri"ary accu"ulatorl 

;;;STA SB5 .••• now sign is flipped 

;;;go store negated nu"ber in target 

;;;handle ' RE~ ' state"ent 
;;;loop until end-of -line encountered 

;;; hand le ' LET ' assign"ent operation 
;;;9et address for result to be stored into 
;;;this character better be an ' =' sign 
;;;save pointer lo first character after ' • ' in VL 
;;;abort If it wasn ' t , _, 

;;;scan until ' : ' or ' end-of-line' ter"inates assi9n"enl 

Listing 1 continued on page 206 
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CP/M*compatible software 

SYSTEM MAINTENANCE---- 
DIAGNOSTICS I: Easily Ille most comDrenensive set 01 CP/M compatible 

sysrem check-ou1 pmgrams ever assembled. Finds hardware errors in your 
system. confirms suspicions. or just gives your system a clean bill of health. 
Tests· 
• Memory • CPU i8080/8085/ Z801 • Te1minal 
• Disk • Printer 
To our knowledge lhe CPU test is lhe firs l ol its kind anywhere Diagnoslics I can 
help you lind problems befme lhey become serious. A good set of diagnos1 ic 
routines area must inany program library. 

Minimal requireme n1s: 24K CP/ M. Supplied with complete user manual· 
$60 00 Manual alone: $15.00. 

ACCOUNTING - ------
AccouNTs PAYABLE/ RECEIVABLE: A complele. user orien1ed package 

which lea tures. 
automalic postings 10general ledger (oplional) 
accounts payable· • check prinlingwith invoice • invoice aging 
accounis receiva ble • progress bi lling • customer slatements 

• part ia l invoice payments • invoice aging 
Tne enlirepackage is menu drivenand easy 10 learn and use. It incorDorates error 
checking and excellent user displays. This package can be used s1and alone or 
with 	 the General Ledger below. 

Suppliedwith extens ive user manual: $200.00. Manual alone: $20.00. 

GENERAL LEDGER: Acomplete. user orien1ed package which features. 
• Accepts postings from externa l programs (I.e. API AR above) 
• Acce p1s directly entered postings 
• 	Maintains accounr balances lor current month. quarter. and year and previous 

three Quarters 
• Financial reports: uial balance. Income statement balance shee1. and more. 

Completely menu driven and easy 10 learn and use. Exce llent displ9ys and error 

checking for 1roubte free opernlion. Can be used siand alone or with Accounts 

Payable/Receivab le above. 

Supplied with extens ive user manual: $200.00. Manual alone: S20.00. 

Both require 48K CP/ M. 1erminal with cursor positioning, home and clear home. 

one8" disk or Two 5" disks. CBASIC2 required 


TEXT PROCESSING·-----
TFs- Text Fmmaning System: An extremely powerlul lormat1er. More 

1han 50 commands. Supports all major features including: 
• left & r1gh1 margin jus1ifica1ion • user delined macros 
• dynamic insert ion lrom disk fi le • underlin ing and backspace 
TFS lets you make multip le CODies ol any 1ext. For example: Perso nalized form 
leners complete wllh name & address &01her insert ions lrom a disk Il le. Text 1s 
not limiled 10 1ne size ol RAM making TFS perlect for reports or any big job. 

Text is entered using CP/M standard edilor or mosl any CP/M compatible 
editor TFS will link complete ly wilh Super·M-List making personalized Imm 
letters easy. 

Requires 24KCP/M 
Supplied wi lh ex1ensive user manual $85.00 Manual alone S20.00. 
Source 10 TFS m8080 assembler 1:can be assembled using stahdarn CP/ M 

assembler)plus user manual $250.00. 

MAILING LIST------ 
SUPER-M-LIST: A complete. easy 10 use mai ling 11s1 program package 

Allows Imtwo names. 1wo address. c11y. sta te. zipanda three dig11code lield IOJ 
added flex1bil i1y. Super·M·Lisf can sort on any fie ld and produce marling labels 
direct to pr inter or disk file for laler pri!lling or use by other programs Super·M 
List is 1he perlecl companion to TFS. Handles 1981 Zip Codesr 

ReQu1res 48KCP/ M 
Supplied with complete user manual S75.00. Manual alone: $10.00 

UTILITIES------- 
Utility pack #1 : Acollecl ion ol programs that you wi lt lrnd usclut and rnay tie 

even necessary 111 your daily work !we did'I Includes 
CMP Compare two fi les lor eQuality 

ARCHIVER Compacts many li tes rn to one usefu l wh en you 1un out or d11ec101y 
entr ies 

SORl Incoresort of va11a tJle lengthrecords 
XOIR Extended. alphabetical drrec101y llslmg with group111gs by common 

extension 

---PROGRAMMING LANGUAGES 
FORTH: a full , extended FORTH interpreter/compiler produces COMPACT. 

ROMABLE code. As fast as compiled FORTRAN. as easy to use as interactive 
BASIC. 

SELF COMPILING: Includes every line of source code necessary to recompile 
itse lf. 
EXTENSIBLE: Adds functions at will. 
Z80 &8080 ASSEMBLERS included 
Single license. OEM licensing avai lable 
Please SDeCify CPU type: Z80 or 8080 
SupDlied with extensive user manual and tu torial: $150.00 
Documentation alone: $25.00 

ENHANCED 'TINY' PASCAL: we sti ll call it 'Tiny· but it's bigger and belier 
th an ever1 Th is is the Famous Chung/Yuen 'Tiny· Pascal with more features 
added. Features include: 
• recursive Drocedures/ functions · integer arithmetic • CASE 
• FOR IloopI ·sequential disk 1/0 • onedimensional arrays 
· IF . . THEN ... El SE · WHILE • "PEAK"& 'POKE' 
• READ & WRITE · REPEAT . .. UNTIL • more 
'Tiny ' Pascal is last. Programs executeup to ten times faster thansimilar BASIC 
programs. 

SOURCE TOO! We slil l distribute source. in "Tiny· Pascal. on each disceue 
sold. You can even recompi le !he compi ler. add lealUies or jusl gain insight inlo 
compiler construction. 

'Tiny· Pascal is perfect for wriling text processors. rea l time control systems. 
virtuallyany application which requires high speed. Requi res: 36K CP/M. Supplied 
with complete user manual and sourceon discene: $85 .00. 

Manual alone· $10.00. 

-----SOFTWARE SECURITY 
ENCODE/DECODE: AcomDletesollware security system for CP/ M. Encode/ 

Decode is a sophisticated coding program package which translorms da1a s1ored 
on disk into coded 1ex1 wh ich is complelely unrecngnizab le Encode/Decode 
supports multiple security levels and passwords. A user defined combination 
(One bi llion possible)is used tocode and decode afile. Uses are unlimited. Below 
are a lewexamp les: 

da ta bases • general ledger • inventor y 
• payroll files • corr espondence • accounls pay/ rec 
• progra ms • tax records • mai ling li sts 
Encode/Decode is ava ilable in two vers ions: 

Encode/ Decode I provides a level of securily suitab le for normal use. 
Encode/Decode II provides enhanced security lor the most demanding needs. 
Both versions come suppliedon discetfe and wilh a cornplele user manual. 

Encode/ Decode 1· $50.00 
Encode/Decode II: $100 00 Manual alone· $15.00 

- INTERCOMPUTER COMMUNICATIONS 
TERM: a complete imercommunica tions package for linking your compu1er 10 

other compulers. Link either to other CP/M computers or to large limesharing 
systems. TEAM is comparable to olher systems but cos1s less. delivers more and 
source is provided on disce11e1 

With TERM you can send and receive ASCII and Hex fi les (COM 100. with 
included converl ion program)with any other CP /Mcompu ter which has TEAMor 
compatib le 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 llmesharing between sys1ems •conversational mode 
• send Iiies · receive fi les 
ReQu1res: 32K CP/ M 
Supplied with user manual and 8080 source code· $11 D.00 
Manual alone $15.00 

CP/M Formats: 8" soft sectored, 5" Northstar, 
5" Micropolis Mod II , Vector MZ 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 
Technical Hot Line: (217) 359-2691Pfl!Nl Forma11ed lis1ings 10 primer 

PG L1sts Ii ies 10 CRT apage at a 11111e (answered only when technician is avai lable)SuperSoftplus more 	 "CP/ MREGISTERED TRADE MARKDIGITAL RESEARCH 
ReQu1res 24K CP /M 

Supphed with instructions ondisceue· $50.00 First in Software Technology 
BYTE October 1980 205Circ le 135 on inqu iry card. 



Listing 1 continued: 

59100 IF TP -VL)60 THEN PRINT "LINE TOO LONG!" 
:GOTO 49200 

58120 FOR L=VL TO TP-1 
:UL=PEEK(U 
:POKE XL+L-VL,UL 
:NEXT L 

58160 OOSUB 49000 

:fOR L=VL TO TP-1 

:POKE XL+L-VL,32 

:NEXT L 


58180 PRINUl ,24 
:PRIHH \ , I 44 
:PRINTMI ,5 
:PC=PC+3 
:VL=256•PEEK(12S)+PEEK(l24)+2 

58220 FOR L=VL 10 VL+4 
: PR !NTN 1 ,PEEK (Ll 
:NEXT l 
:UH=INTCPC/256> 
:UL=PC-256•UH 

58240 VL=ZL 
:VH=ZH 
:PC=PC+S 

58300 PRINHl,162 
:PRINTM1 ,4 
:PRINUt,189 

:PRIHU1 ,UL 

:PR I HUI ,UH 


58340 PR IHTM 1 , 1 57 

:PR!HU1 ,VL 

:PRINTM1 ,VH 

:PRINTN1 ,202 


58360 PRIHTN1,16 

:PRINU1 ,247 

: PC=PC+ 11 

: 6010 50260 


58500 GOSUB 49100 

:GOSUB 49190 

:PRIHTN1, 173 

:PRINTM1 ,ZL 

:PRIHH\ ,ZH 

:PRINTNI ,240 


58580 PR!NTN1,3 
:PC=PC+S 
:GOSUB 49100 
:IF <CH<>137> AND <CH0141) GOT049200 

58700 IF CH= 141 THEN PR !NH 1, 32 
:GO TO 58760 

58740 PRlNU t ,76 

58760 GOl<GC,O >=PC-32766 
:PRINTM1 ,0 

:PRIN TN1 ,0 

:PC=PC+3 

:TL=O 


58800 GOSUB 49100 

:IF <CH<4Bl OR CCH >57l GOTO 58840 


58820 TL=lO•TL+CH-48 

:GOH! 58800 


;;;subroutine 49000 only has roo" for 60 characters----sorry1 

;;;take the whole expression to be evaluated for the 'LET ' 

;;;and POKE it into subroutine 49000 

;;;90 evaluate the expresslon!----result returns in variable X 

;;;and clean up (fill with blanks a9ain> subroutine 49000 

ii jCLC 

;;;BCC .+5 Ca forced branch over the following 5 bytes) 


;;;point VL to the place where X is stored now 

;;;fetch all 5 bytes of the current value of X 
;;;and write the" into the co"piled file 

;;;store their location in the coftpiled code in UH, UL 

;;;put the address for the result of the ' LET ' to be stored into 
;;;in VL, VH, and fall into the ' assi9n"ent ' handlin9 routine 

;;;handle si"ple assi9n"ents of the for" ' V=U ' here 
; ; ;LDX M~ 

;;;LDA U,X 

;;;STA V,X 

;;;nn 

; ; ;BPL • -9 

;;;transfer finished ..• count bytes g back to "ain loop top 

;;;handle ' IF ' state"ents 
;;;9et variable following the ' IF ' ----address in z 
; i ;LDA Z 

ii ;BEQ .+3 (if variable O, skip over followin9 3 bytesl 

;;;9et next character 

;;;abort if not ' GOTO ' or ' GOSUB ' ----else, fall into followin9 .•.. 


;;;handle ' GOSUB ' or ' GOTO' state"ents 

;;; ' GOSUB ' beco"es ' JSR ' 


;;;and 'GOTO ' beco"e5 ' JMP ' 


;;;store in GOl array the address of the co"piled-code ' s bytes after 

;;;the opcode, to be filled in later <second-pass! 

;;;print zeroes fQr now, to hold the spaces 


;;; i ni tialize tar~et line nu~ber TL 

;;;read in ASCII target line nu"ber 

;;;and convert it to a nu"ber in TL 

Listing 1 continued 011 page 210 
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Availability 

DYNACOMP ioftwut is rnpplird wit h compk tt documentation con1ainin1 ck.ar u plill:lllion' andDYNACOMP cu..mplC', , All prot1am1 will run wi1h111 16~ pto1.r1m memory •P.tCc tATA MI tcQ1.m et. 2410 . S...cep1 where 
no:td, p1o;ram1 &1 c .1vailable on ATARI . PET, TRS-80 (l...C'vcl ll) and Apple (Appl~fll casse11.c •ml 
dis ketl t Ill well u Nor1h Siu sin$1e density (doubl e dcmhy Wmp1t1blel dhkc11c . 1'dd11ionalh·. moil pro· 
sr•m• can be ob1a.ln~ o n n•nd&Jd B .. CP/ M floppy dii.b for S-)'J.tC"llU 11.mnln1 under MBAStC. Quality software for: 

ATARJ TRS-80 (Level II) 
BUSINESS and UTILITIES PET NORTH STAR 


APPLE II Plus CP/ M 8" Disk 
 MAIL LIST II (North Star only) Prier: $21.95 
Thit many·fu1urt d pto1r1111m no w lncludC3 full alphabc1k 111111d rip code s.o r1 ln1 as ,,..-ell a:i rll<' mer1illi . 
Enlrin n.n be rcnie\'Cd by uscr-dcfln td code. (.li tnl nunc o r Zi p Code. The printout for m.at llilows 1ht 
Ul<' o f 1-111nd11rd slic ad.drcs.s l•bch Each d id:e1ti: can store more lhlt'I I IOO cn1rlc1 (1in1tl c d tnsit)': over 
2200 witll double dcmity S)'!.tems)I 

GAMES TEXT EDITOR I (Lener Wrllu) Prier: Sl4.9'5 CaMf'Ut 
$18 .95 Dlsktll• 

BRJOGE2.0 Prict: Sl7.9S Ca.uellt An ciu.)' 10 use, llnc-()ricatcd tul <'di1or which proYldn ¥&liable llnc widths ind slm plc p1111n1r•ph m· 

$21.95 Dlskrll• duina . Thh cut edhor is idcall)' 1ul1cd ro r composln&ltlttU •nd ii qul1c t11p1111blt ot h•ndlina much 
~n ..Jl 4nduJ1vc vcuion or thi1 moit popu1u o f (&Id 1amei. Th[, pto1ram bo1h BIDS and PLA VS luact jobs . 

C'itl'lu contr.c1 or dup\kalc bridge. lkp<nd1n1on 1he conuac-i. )'Our compu tc1 opponcntJ. will c11hcr 

pl1y 1bc ofrrnu O R ddcnw. If you bid 1oohiah , thccompulcr will double your corur•ctl BRIDGE 2.0 
 FINDIT (North Siar only) Prier: St9.95 
providt:t cl'laJkniJnl cninuunmc-nt tor 1dv.1.nccd pb)'crt and 1i IA ucc-lknl lcarnlni tool for the bridsc This b. 1hr« ·in-0ne pro11am which miun1a.ins information ICCtuiblt' by kt' )'Vo'Otd1 or th rtt typn; Per · 

wnal (c.1 .• la.11 n1m<'), Commer.cial (ca : plumbcn) 111111d Rdcrencc (e1 : m.lJ&Llne 1.11icle1, r«ord 
1lbums, tic). In • dduJon to keyword W:lllt.h~. 1hcrc &re birihday, &nnivcu.uy .nd 1111ppoln1mcnt sc.r· 

HEARTS 1.5 Pritt: Sl4.9S Ctu.w:llt che:s for the personal records and •ppolnt rntnl lt'.atehu ro r 1hc commcrd .a.J rttordi. Rdcrenc.t rt-eord1 

$18.95 Dlsk•ll• u t acc~ud by• sinalc \c)"Wl'Ord or b)' crcnM trcHnd na two 0 1 thrtc h ywords. 


An u c.11n a and cnttruinln1 computer vcnion of lhu. pcpulu card 11.amc , Hcaru is• triclt-oricn1td 

11me in w.hicb 1hc purpose is nol to cak.c 1ny bcatlt or the quttn o f spade.\, Play •a1ins11wo computCI 
 DFILE (North Siar only) Prier: Sl9.95 
opponcnl!. who arc armed ...·hh ti..d ·tO·bnl pl1yin1 t1ratt1l« . Thi1 hlllld)' pro11•m allows Narlh Star uuu lO m1111ln11111ln • sptcialiud d111. bau etf &JI mes and pro · 

11•ms in tht 11•ck or d isks which invuiabl)' 1ccumul11111e1. DFILE h easy 10 •cl u p 1111nd use. It will 

CRIBBAGE 1.0 ffRS-80 only) Prtu : Sl4.9S Cuwlft ora1nlt.c your d itb 10 provide cffid ent loc:a1ln1 ol1hr dt'ilr~ file or proarun . 


Sl8.95 Duk"'' 

Thi' li • wcU-dnl11ncd ind nkcly c111«u1cd 1wo·h11ndcd version o r lhc- cl1uuc c11rd s•mc, cribb•ac. 11 i1 
 COMPARE (Norlh Siar only) Prier: $12 .95 
mn n ccllcnl p101r1m lor 1hc c1ibb11.ac pla>'t.r in search o f • wouhy opl)Oncn t u wdJ Ill lhc bt:ainner COMPARE 11 • slntlc did: utilil)' soft,,..••rt p•ck•1t which comp&rC1 two BAS lC prn1r.am1 and 
wlihln1 to lorn 1hc 1amc. in parHrulu lhc ~coring ind 1iar1on. The 111.ndard cribba1r Kore board ii dh pl1)'1 1h t fi lt si u s or lh t pro1nms in by1c.s, lhc len1th1 In It.mu o f lh~ numb<r of 1\1.Lcmcnt llnu, 
con1inualJy th.O'll.R at the: lop or !he dhpley (u1Hir.in1 lhc TRS ·80'11r1.phin r:11 p1bih1 ln }, v. hh 1hc Cllrdi llftd tht lint numbcu 11 which va.riousli11<"d diffutncn (l(Cur. COM PARE permiu the um touunine 
tho.,..n u11dcmc11.1h , The compu1 ct ••J1Dnt1llCJ1ll)' i.cotu .1.nd aho announcn 1ht po1n11 w ina the tndi vcnlofl! of hl.t. 1oftw&1t 10 "erily ,...hich ue 1hc mart cuncnl, and to c:lurty 1d<"nllfy 1hr chlJ'JI C.S rnadc 
tiM1l p h1iuci durin1 deve.IOp!l\CTll . 

CHESS MASTER CNorlh Siar and TRS-80 only) Priero $19.95 C:.W.11t COMPRESS (Norlh Siar only) Prier: $12.95 
Sll.95 Ob.bll~ COMPR ESS i1 ll ains lc~lsk 1J.lili1y proar•m 11o·hk h remove. '11 unnttc:s W")' 1p1111cn and {opcion•llY) 

Thi\ complc1c 1.nd 1;uy po"'c1 (11l program provides: live k~·cb of pl.ay. II tncludo c1uilin1. en puuni REMatk Hl.t t men ti fro m North St&I BASIC progra.nu. Th<'. s.ource file i1 procnsecl one- line 1111111 1imc. 
caplurn and 1hc promouo11 or pawns. Addllionlllly, 1hc boll.I'd mt)' ht p1~t bf:fDfc lhc ilaJI of play, 1h1..11 pc-rmill ina vc;ty luae protJllJJU 10 be comprtn ed u1ln1 on ly • .s.m.1.U 11noun t ol compultr m<"mot)'. 
pumi11ins 1hc cumln1111cio11 or ' 'book" pf&)~ . To m:uimitc cxtcu1ion 1pttd , lhc p101ram iJ wri11cn in Fi le comptcuiont or Z0..$0'9 u t commonly achieved. 

llllembl)' l1n1u.11.11C" (by SOl<'TWARE SPECIALISTS of C.alifomi1 ). Full sraphlcs u t tmployrd in th C' 

TKS·~ ~·ertion, 1.nd 1"''0 widthli of :alphanumeric dbp1'1y at t pro\•idcd 10 .1ccommocbtc Nonh S1.11 
 GRAFIX (TRS-80 only) Prtcr: SU .tS Owc!:Ut 
U\C r1 . $16.95 DIJk•llt 

Tll i1 unique pro1ri1m altoWN you lo ca.sily c.rnl<' 1 raphlcs dlrcct ly from the li:t)'boll!d . Yo u '"dr•w'" 
STARTREK 3.2 Prirr: S 9. 95 C:U..11• yout flsur e u~ln& 11\c pro1ram"1 c..c1cn.1ivc cvn.or toncto ls. Once I.he fiau.rc ii made, It l1 .u tonu. tkally 

SIJ.~ DlJkrlle 11pp.r:.nd td 10 )'OUr BASIC proar•m l.S. J. lf in1 VU'iable. Draw .. "hippy r1111c t " ' ca.II i i HS .Ind then pri11l 
Thlli u 1hc d-.,~ic' S1.11.n1ck ~imu.111.non , bul with icven l new (C':t.Curfi. Foi eumpk , •hr khn aon.' no•• i i horn your pro111m 1,11in1 PRINT HS I This U .1 verr cuy wl)' 10 cru1c and u.~ <' 11r•phio . 
)hoo1 :u th e EJ11erprisc without wilrnlns \IO'hilc also 1.tuu;::kin3 iltub»et in 0th.er q u.1dranu . The 
Klingonli lll10 11.H•i;k w1lh bo th llgh1 an.d huvy a-uh.en 1md mO\'e when 1ho1 Ill t Tht 1ilu•lion h h~'1k TIDY (rRS-80 only) Prh:t': $10.95 Ca!MIU: 
whc:n 1hi: En 1cr~ 1 is e ii. bfiiejiC'd by th reC' hea'l)'ctuls.t:r.t 1111nd o. S1111ban S .O .S . i) re<rivcd! Tht Klingon1 Sl.C.95 Dl!krllr 
lj.CI C\otTI ! T IOY i\ llll tiM:mbl)' lan1·u111e pr0gram whkh allow1 you lo renumber the: linc:1 in )'O\lr BASIC p ro· 

1nm1. T IDY abQ 1emovtl unn«nsary 1paccs lt.Ild REM.ati: sutcm.rnu . ThC' rc1ult is a <Ompilt[cd 
SPACE Tll.T (Apple only) Prin: $10.95 CHKllr BASI C program which files much 1~ mc.mory 1~act 11.nd urcutn 1ign lnc11ntly la.uci. Once lo1drd, 

$14.95 DIJkrlle T l DY rcrnaini In niemary: you m1y lo•d an)' numbc-r o r BASIC prnaruu without h.1.vin1 to fC- IO~d 
Use 1he 3ilmc: pii.dd l~ 10 cil t tht pl•nc o f the TV KtC'Cn 10 '"roll" •ball lnlo 11. hok in 1hc Ktet'n. Sound TIDY! 
nmpld Not when 1!1c ht>lc iCIJi sm~IC'r 11nd im&Jkr! A bllilHn tim cf 11.llov.·i )'OU to mc.:11.!Ul t yow st.ill 
ql.iru.1 olhi:n hi. 1hlJ. h.1bl t·forming action Jami: . 

GAMES PACK I ond GAMES PACK II Prier: S 9.95 •m<b, C...S.11t SIMULATIONS and EDUCATION SlJ.95 rarh, Dblc~llt 


Go'\MES PACK I .con1.1.m1 BLACKJACK, LUN1'ft LANDER, CRAPS, l-IORSEkACE. SWITCH 

and 1nor<'. C AM ES PACK 11 mic:ludeiCRAlV EIGHTS. JOTTO, ACEY · DUCE\', LIFE , WUM PUS 
 BLACK HOLE (Apple only) Pric<': Sl..t.95 CasstUr 

Sl!.95 DIJk•ll• 
~nd 01flcn . 

Th111t 11.n e.1,clt1n1 gr aphic:al rimulation o r 1hc p1oblcms lnvolvcd in dose.lyobserving a b11ck ho l.r wi1h 
Why pa y SS.9) or more pcJ program when you Clln buy a: DY NA.COM P ooltrction for JlnI S9.9S? • ~pitee prob< . Tht object h tocnler ind mllln1aJn. for .1 prescribed time, llR o rbit cloic to 1.sm•ll black 

hole . T hii is 10 be: ;1chievrd wi1hou1 coming so n<'.ar t.hc anomaly lh111bi: tld.-l i1 rcudemo11 lhiC' probe-. 
Conuol ol 1he c-r.ih i.1 1call!.1lcall)' simulttlcd w in1 side: j<:IS for 10111lon 11.nd main lhruslen lo' acccleta · 
1io n . Th is, program t mploy.i. Hi· RCJ grtphlCl and Is cdua t!onal iu well ai chl.ilenalns . 

VAi.DEZ Pricl' : S14.9S Ca.Mette 
SU.95 Dlsk•ll• 

A 1imul111tion or >uper11nkcr naviguion m th <' Pnni;e W1Ui1m Sound and Valdez Nuro ws. The p ro · 
ii ram u1CJ 1u1 utcmivc 2S6X2$6 elcmcn1 r•d1t map and employs ph)'slul modcb or Jhip •~ponst 11 nd 
1ld•I pattrrru . Chui you r o w11 counc 1h roueh 1hip 11.nd iccbc:rg trllffic. Af1y , r•ndatd 1crmi11al ma)' be 
used for dbplay.STATISTICS and ENGINEERING 

FLIGHT SIMULATOR Prier: $17.95 C:U..11• 
DATA SMOOTHER Prier : $14 .~ Ca!sf llt Slt.95 Dlsk•ll• 

Sl8.95 Db k•ll• A rcaJ1111c and utcn,lvc muhrm•tlcal simula11on or 1a kc.cff. f111h1 .a.nd l11.ruJ1111. The prov.am ulilizCl 
Thb ~pedaJ da111. ,moothin¥, p!OifilJTI mlly 1>c u.i;t'd 10 rnpidl)' dt'n vi: u1tfol lnform.11lon from nony •nodynamk cqu1tiom and the charactt ristk• ol • rul air re>il . You can pr•c4lcc ln)trum cnt 11ppro1chci 
buunu' :a.nd c11aincrrin11. d1t.t111 whkh 1.1<' <'q t1aJI)' 1p1cC'd. The i.ohw.uc futurd choke in dca:r« 11.nd 1111nd nttVigation win1 radials1nd co:npau hudinp. The more •dv&nccd n ycr can also pe.rform loops , 
1ang<' oC flt, ;u ...<'II lb :unoothcd fin1 •nd JC'Cond dtriv1111,·c c.1.kul1111uon . A.bo mdudC'd i ' 1u1oma1ic half-rolb •nd s1mil1r urob11ic maoeuv<' ri. 

plo11ln1 or th<' in put du• and smoothed rrnla. 


TEACHER 'S l' l:.T: I 
 Price: S 9.9S Custlf r 
FO RIER ANALYZER Price': $14.95 Caucltt SIJ.95 Dbkrtlr 

$18.95 DIJ krll• rh11n1hc fiu1 of OYNACOMP'i cduc1. tion1l p.ad:~"' · Pnmarll y lnltndcd fo r pre·)C'hool 10 gradt }, 
Uu lh*' pro1r.am 10 c.uimmc 1he fl cquenc)' 'P'C'Clr• or hm11cd duration u an•h. The prosn.m fc:llUID TEACHER 'S PET provides the i1uden t ... i1h tuun1m1 p ruuc<' , ~anou) lt \'Ch or m.11h tk11l ucrcht) 
111u 1om11i11c iC\llhn111.nd plonina or 1he inpu1 d&1• and roulu. Pr•c1ical 1pplk11.1ion~ incl ude the 1nal)'m and, dcnc:ndina o n ,-our computc:r ,),lcm. pauern 11nd color r«agnllio n . CorrCC'I ;1n,...,·cu •• e po.titlvcly 
ol (om pllc1 1cd p111i:rn' in 'uch rltld' :u tl ttuonf<'s. co mmunka1lo n1 and busancn. rcl11tc:11ccd w11h araphio and audio whtr<' applkablc. 

TFA ff rans Ier Function Anolyur) Price: $19.95 CasJC llt 
Sl3.9S Di.skellt 


Thii IJ. 1111 spen11I ~c>r 1v.· 1111t c pac~11111c which m11y ti< U)('d to r Yah.1.111c 1hc tr11n1rcr fu11C1lo1u ol s)'lt t ms such 


8 hl ·f• 1111 mplificn aind fil tcu b)' tnmlnin1 their re3pon1c 10 pubC'd in puts. TFA iu major modiric.11 ion 
 Ordering Informalion 
of FOURIEW: ANA LYZER and conu.iru 11n t na i1H:cri11a-()r icnrird dtdblc vcuul 101·Cr tqucnC)· plol iu 

wdl .1.t. dac1 tduin1 fc.au.m:i . \l.' hcrca.i FOU MIER AN ALYZE R b dal1ncd for cduntionaJ rand )rim · All ord<'n arc p roccn td and sh ipped po:upaid wi1hin •Shoun. Pltuc cnclOS( p:iymenL wnh o rder alon11 
11fo: u,e, TFA nan rnsincuin1 tool. wi th comp1..11 cr lnform11lon. If pi.yin1 by VISA or Masm C&Jd . Include llll numbtn on cud. for o rdtn 

01.1uidc No nh Amtrka 1dd 10 ,.. fot J.hippi.na and handUn1 . FOU RIER ANALY7..£R .and Tfo'\ ma)' be purch.1.1ocd 101c1 hct for 111 combined puce of S29.95 
(C1me1c c.1) and 1 31 .9~ (Oi1 k.l:Hes). Add Sl.JO 10 dhkc tt<' price fo r !" Ooppy disk: (sofl i«lorrd. CP l -'L M1mnof1 BAS1Cl 

R£GRESSIO I Price : Sl9.95 Ca.ut llt Deduct 10 % when ordering J or more programs. 

S2J.9S Dbktllt 


REG RESSION I 11 a uniql,jt and uccpt1om1ll)' .,.coo.tllc onc -d1mcn11on11l lc;u1 ~\UUM '"pol)'nom.iaJ" 
 Alie for OYNA COMP ptogr1.ms 11 your IDC."al sof1w11c d~lct . W111c ror de1aded descripnons o f thd<' and 
cur\·c fonna 1no1.111.m . Fc;iilulc:i lndudt .,.ery hi1h 11ccur11cy: an au1om1tlc Jtirtt diC"t,rmin11 1lo11 op1lon: O!hcr pro1ram1 Cro m OYNACOMP. 

a.l'l u.icn,ivC' in1crn;li ILbraf)' o f liuln1 fonc1.on1: dua tdi1in1; au1om111 ic Ja.1.11. .a.nd cun t plot1in1; a 

\lltiitlnl ana.ly'1' [c.J .• 1u11id.11d d cYiit.tion. corrcl•11on cod fM:1 t nt, c1 c .) .1.nd muc-h mote , In 1ddl1ion. 

n("lllt fn' m11)' be 1r1C'd w1thou1 run.1crina Ult d.at.11. . REGRESSION I h cc11•11tl)' 1hc comtn1onr prog111m 
 DYNACOMP, Inc. 
1n 11ny d1u• 1111n.atyi i1. .software hbr;sry. 6 Rippingale Road 

Pittsford, New York 14534 
(716) 586-7579 

Nut Yark S tilt rttldtnls plUM: •dd l !f. NYS uhs 1u . 

BYTE October 1980 207Circle 136 on inquiry card. 
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, 
o APPLYING MICROPROCESSORS, New Hard· 

ware, Software, and Application5. Edited by L 
Allman & S. E. ScnJpski 
191/ 603 Pub . Pr., S23 .50 Club Pr.. $18 .95 

57 PRACTICAL PROGRAMS & GAMES IN 
BASIC. By K. TraclOn 
784/ 957 Pub. Pr,, Sl0.95 Club Pr.. $9 .30 

MICROPROCESSOR ARCHITECTURE AND 
PRC)GRAMMING. By W. F. Leahy 
784/ 612 Pub. Pr. . $24.50 Club Pr .. S18 .50 

16 BIT MICROPROCCESSOR ARCHITECTURE. 
By T Dollholl 
562003·X Pub. Pr.. S24 .95 Club Pr.. $19.95 

THE BASIC COOKBOOK. By K. Traclon 
786 / 615 Pub. Pr., $7 .95 Club Pr., $6.75 

MINICOMPUTER SYSTEMS, Organiza

tion, Programming, and Applications. 

By Richard H. Eckhouse, Jr. and L. Robert 

Morris. 2nd Ed.. 491 pp., illus. Updated, re 

vised, and expanded, this is a book for every 

syst ems programm er. systems designer, 

computer scientist . and application specialist 

who wants to know more about microcomputer 

hardware, software. and design. 

787 / 026 Pub Pr. , $21 .95 Club Pr., S17 .75 


MICROELECTRONICS: Digital and 

Analog Circuits and Systems. By Jacob 

Millman. 801 pp ., 700 illus. Exciti ng news for 

the thousands of engineers who want a thor

ough refresher and updating on today's tCs. 

Will be welcomed by both digital and analog 

electronics engineers al every level of profi 

ciency. 

423/27X Pub . Pr. . S28 .95 Club Pr.. $22.50 

BIT-SLICE MICROPROCESSOR 
BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL

BUY ONE of these great professional book! 

when you join thE 


AUTOMATIC DATA PROCESSINC 
HANDBOOK. Edited by The Diebold Grou~ 
976 pp., 269 illus. Written by a staff of interna 
tionally recognized authorities on ADP. lhi 
comprehensive handbook explains system! 
programming and the languages, communicc 
tions processes, and the design and install;; 
lion of today 's computers. 
168 / 075 Pub Pr., $44.95 Club Pr. , S3U 

THE Z-80 MICROCOMPUTER HANC 
BOOK. By Wi ll iam Barden, Jr. 304 pp .. illus 
paperbound. This book gives you the entir 
"stale of the art" in microcomputer technolog 
today. Arranged in three convenient and log 
cally developed sections, the book discusse 
architecture and interface signals. then powe 
ful interrupt sequences of Z-80 and interfacin 
examples of 1/ 0 memory devices. 
784 /914 Pub Pr., $8.95 Club Pr.. S7 .6 

DE 
SIGN. By John Mick and Jim Brick. 398 pp A 
in one place- the crucial in fo rmati on you·v 
been needing about the 2900 family ol b1t-slic 
microprocessor components. This remark abl• 
"fir st" designs right belore your eyes nol 1us 
one bu l two complete 16-bil machines ' 
417/814 Pub . Pr., $18 .50 Club Pr.. S14 .5( 

PRINTED CIRCUITS HANDBOOK. 
Edited by C. F. Coombs, Jr. 2nd Ed.. 634 pp .• 
595 illus. Covering lhe subject of printed cir
cu its from the design's idea to fi nal accep
tance. this enormously well-received work in· 
eludes double-sided pla led boards through 
printed boards and also the major va ri ations 
such as multilayer and flexible circuils. 
126 / 089 Pub Pr., S32 .50 Club Pr., S24 .SC 

PRINCIPLES OF INTERACTIVE COM
PUTER GRAPHICS. By William M. New
man and Robert Sproul l. 2nd Ed.. 544 pp .• 
illus . Now in a revised, updated Second Edi· 
lion, this is a volume that has long been THE 
standard source of information lor designers! 
463/ 387 Pub . Pr.. S24 .95 Club Pr., S19 . 95 
ELECTRONICS ENGINEERS' HAND
BOOK. Editor in Chief. D. G . Fink. 2.104 pp .. 
2026 illus. Brings together in one inslant
reference volume the essentia l principles. 
dala, and design informati on known today or 
the components , ci rcuils. equipment. and sys· 
lems of all the various specialties lhal make u~ 
modern electronics. 

20 o/804 Pub . Pr.. S57 .50 Club Pr . S40 .5( 

THE 8080A BUGBOOK: Microcomput 

er Interfacing and Programming. Bi 

Peler R. Rony. David G. Larsen. and Jonathar 

A. Tilus. 416 pp., with figures, charts. ana 

tab les. paperbound. Gives you the basic con· 

cepls of microcomputer interfacing and the 

associaled microcomputer 1/0 programmin(; 

to develop your own interfaces. For the BOBC 

user. this book will be invaluable. 

783 / 845 Pub Pr., S9 .95 Club Pr., SS . 4~ 


MICROPROCESSOR PROGRAMMING FOR 
COMPUTER HOBBYISTS. by N. Graham 
783 / 56X Pub. Pr., $12 .95 Club Pr.. $10.95 

DISTRIBUTED MICRO / MINICOMPUTER SYS· 
TEMS~ By C We11 zm an 
789 / 622 Pub. Pr.. $22 .50 Club Pr .. SIS .25 

HOME COMPUTER PROGRAMS. By J _W. Trudell, 

~~f1~4~andber~ub . Pr.. $8.95 Club Pr., $7 .60 

FUNDAMENTALS OF COMPUTER AL
GORITHMS. by E. Horowitz & S. Sahni 
786/380 Pub . Pr.. $22 .95 Club Pr., $18 . 25 

ELECTRONICS DICTIONARY. By J . Markus 
404 / 313 Pub. Pr., $24.50 Club Pr., $19 .50 



:

and GET ONE FREE (values up lo $60.00) 

COMPUTER PROFESSIONALS' BOOK CLUB 

" 

(\1mpulcr 
r i Uonarv 

:OMPUTER DICTIONARY AND HAND

& 
1·Ji\1p5XI\ 

lOOK. By Charles and Robert Srppl 624pp.. 
/us Thrs handy 1elerence/gu1de defines and 
1xpla1ns a wrdc range of computer proce
Jurcs products problems. and applicalrons. 
\ppendrxes provide a ·sta1 e-ol-1he arr· guide 
o essential computer cohcepts 
82079-X Pub . Pr. . S29 .95 Club Pr.. S24 .95 

oLECTRONIC GAMES, Des ign ._ Pro 
1ramming and Troubleshooting. By W. 
I. Buchsbaum and R. Mauro. 335 pp .. 338 
'us. Information you need to design. program. 
nd troubleshoot electron ic games is right 
ere in th is widely popular hands-on guide. 
87/210 Pub . Pr.. S21 .50 Club Pr.. S16 .50 

.tEMORY DESIGN: Microcomputers to 
llainframes Edited by LAURENCE 
,LTMAN 192 pp.. 11/us.. 8 1'2 x 1t lormat Keep 
up" with memory chips through this collec 
on ot key articles from Electronics magazine. 
lata. diagrams . and discussions put all the 
~chnology to work lor you in one authori ta live 
·ook - a volume so up to date 11's a pleasure 
) use. 
91/549 Pub. Pr.. S22 .50 Club Pr.. S17 .95 

PROGRAMMING LANGUAGES. By Allen 
B. Tucker. Jr. 439 pp.. illus. Gives you nol only 
th e principles ol design bul the applicatiorrs ol 
six major programming languages. Shows you 
their strengths and weaknesses in solving var
ious represen tative "benchmark" problems. 
654/ 158 Pub . Pr.. S23 .95 Club Pr.. S16 .95 

MICROCOMPUTERS/ 
MICROPROCESSORS 
Hardware, Software, and 
Applications. By John L. Hilburn and Paul 
N. Julich. 372 pp.. illus. Expressly created for 

people involved in the design, use. or mainte 

nance or dig ita l systems us ing micro 

computers. The authors describe the theory 

and workings behind microprocessor architec

ture. read -only memory (ROM) , random

access memory (RAM) . and input / output in

terlacing methods. 

771 / 449 Pub Pr.. S22 .50 Club Pr.. $16.50 


LOGIC DESIGNER'S MANUAL. By John 
D. Lenk. 504 pp.. illus. Written for logic IC 

users rather than for designers or logic res . 

lhis book uses time-tested existing commer

cial logic ICs to solve all design and application 

problems. 

784 / 671 Pub Pr., S18 .95 Cl ub Pr., S15 .75 


HOW TO DESIGN AND BUILD YOUR 
OWN CUSTOM TV GAMES. By David L. 
Heiserman . 544 pp.. illus. Shows you how 10 
create and bui ld TV games from scratch and 
modif y th e ones you already have . 
786 / 585 Pub Pr.. S14 .95 Club Pr.. S11 .95 

MICROPROCESSOR 
APPLICATIONS MANUAL. By Motorola 
Semiconductor Products. Inc. 720 pp., illus.. 
8 1h x 11 format. With nuts-and-bolls practical
ity. this manual by the Motorola people (who 
should know) gives you detai led applications 
information on microprocessors and assumes 
no prior knowledge on your part aboul MPUs. 
435 /278 Pub Pr.. S3B .OO Club Pr.. S26 .50 

PERSONAL COMPUTING: Hardware 
and Software Basics ELECTRON IC 
BOOK SERIES. 224 pp.. 175 illus.. outsized 
8 1/2 x 11 format Gives you comprehensive 
guidance to the present state of the art in per
sonal computers-an overall survey ol the 
technology, and methods available to perform 
various tasks . facts about the work others are 
doing-and just how they are doing it. 
191/ 514 Pub . Pr.. $19 .50 Club Pr.. $1 5.50 

ENCYCLOPEDIA OF COMPUTER SCI· 
ENCE. Edited by Anthony Ralston and C. L. 

Meek. 1.500 pp.. 60 Illus.. 100 charrs. 7 x 10 

format . This firs t and on ly In-depth coverage of 

the enti re fie ld of computer science in a single 

volume is comprehensive and completely up 

10 date. 

769 / 01X Pub Pr.. S60.00 Club Pr., $39 .95 


ANALOG SYSTEMS FOR MICRO· 

PROCESSORS AND MINICOMPUTERS. 

By Patrick H. Garrett . 248 pp.. illus. Explores 

all possibili ties for analog systems in one ap 

plications oriented volume- with many spe· 

cific examples. 

786 / 496 Pub Pr.. $18 .95 Club Pr.. $14.95 
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Listir1g 1 continued: 
58840 ooi<GC,l>=TL 

1GC=GC+1 
:GOTO 50260 

59000 GOSUB 49100 
:IF <CH=Ol OR <CH=58) GOTO 59400 

59040 IF (CH=44l OR <CH=59l GOTO 59000 

59080 GOSUB 49 190 
:GOSUB 49400 
:PRINTM1 ,32 
:PRINTM 1, 175 
:PRINTM1 ,220 

59100 PRIHU1, 162 
:PRIHTM1 ,0 
cPRIHU1 , 189 
:PRINTMI ,O 
:PRIHHl,I 

59120 PRIHU1 ,240 
:PRINT#l ,6 
:GOSUB 59300 
:PR1NT#1,232 
:PRINUI ,208 
:PRINT#l ,245 

59160 PRINTll,169 
1PRIHTlll ,32 
:GOSUB 59300 
:PC=PC+21 
:GOTO 59000 

59300 PRINTlll,32 
:PRINHI ,210 
:PRINUI ,255 

:RETURN 

59400 PRINTll,169 
:PRINTll 1, 13 
:GOSUB 59300 
:PC=PC+5 
:GOTO 50260 

59500 GOSUB 49100 
:IF <CH=O> OR (CH=58l GOTO 50260 

59540 IF <CH= 44l OR <CH=59l GOTO 59500 

59560 GOSUB 49190 
:PRIHTll, 169 
:PRIHH1 ,CH 
:GOSUB 59300 

59580 PRINTll1,169 
:PRIHTll ,63 
:GOSUB 59300 

59600 PRIHTll,162 
:PRllHl I ,O 
:PRINT•l ,32 
:PRIHU1 ,207 
:PRINTtll ,255 

59620 PRIHTl1,149 
:PRINTll1, 10 
:PRlHH1 ,232 
:PRlHTt11 ,201 
:PRIHTtl I, I 3 

59660 PRIHTlll,208 
:PRINT•l ,246 
:GOSUB 59300 

;;;record tar9et line nu"ber in GOX 
;;;incre"ent GOTO/GOSUB counter GC 
;;;back to top of "ain loop 

;;;handle a ' PRIHT ' state"ent 
;;;when done with line or state"ent, print a <CRLF > before quitting 

;;;keep going if ' , ' or ' i' encountered within ' PRINT ' 

;;;get address of variab le to be printed 
;;;transfer it to pri"ary accu"ulator 
;;;JSR tDCAF converts it to ASCII string at top of page 1 

i; ; LDX 110 

; ; ; LDA $1 00, X 

; ; ;ern .•6 <end of string is "arked by a zero> 

;;;subroutine outputs code to print accu"ulator on screen 
; ; i HIX 
;;;BHE .- tB (always loop back .•• nu"ber is never longer than 16 bytes) 

; ; ;LDA 1132 <ASCII blank space> 

;;;print accu"ulator out 
;;;count bytes 
;;;ind continue with print state"ent, looping to above 

;;;JSR tFFD2 prints out accu"ulator onto screen 

;;;LOA lltD ((CRlf>> 


;;;print it 


;;;back to top of "ain loop 


;;;handle ' IHPUT ' state"vnt 

;;;f inished when ' end-of-line' or ' : ' 


; ; ; keep 90 i ng if • or ' ; ' 


;;;LDA ICH 


;;;print pro"pting letter on screen before input request 


;;;LDA •t3F <ascii '?' ) 


;;;print it 


;;;LDX 110 <to initialize counter for input characters> 


;;;JSR t FFCf I inputs, with cursor for user to edit> 


;;;STA •A,X lstore input stuff in BASIC input buffer) 


i; i INX 

;;; CHP l•D <check for <CRLF>> 


;;;BNE . - tA <loop and keep inputting> 

; ; ; echo <CRLF> 

Listing 1 continued 011 page 212 
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For those who want to 
test the water before 

• • •1um g 1n. 

picoFORTH 
If you're thinking of getting into 

polyFORTH and you 'd like an introduc
tion through hands-on experience, then 
picoFORTH is for you . picoFORTH has 
been designed by FORTH , Inc. to serve 
as your entry into a complete polyFORTH 
programming environment. 

picoFORTHTI" is a disk-based 
operating system and interactive high-

FORTH.Inc... 

level language, complete with compiler, 
editor, and assembler. It's upgradable to 
full polyFORTH~" And it's priced at only 
$495. 

So step forth and get your feet 
wet . The water's fine . 

For information, call: 

213/372-8493 
2309 Pacific Coast Highway 
Hermosa Beach , Californ ia 90254 

(213) 372-8493 

TWX 910-344-6408 (FORTH INC HMBH) 
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Listing 1 continued: 
59680 PRillU1, 169 ;;;LDA 10 

:PRIHTN1 ,O 
:PRIHTNI, 133 ; ; ;STA t72 
:PRINTN1,114 
:PRINTl1, 169 ; ; ;LDA UA 
:PRillTl1, 10 

59700 PRINTM1, 133 ~;;STA t71 (set up string pointer to beginning of input> 
:PRINT#l,113 
:PRINU1 ,202 ;;;DEX 
:PRINTI 1, 138 ;;;TXA <transfer nu"ber of characters in string to A> 
:PRINU I, 32 ;;;JSR tD68D <convert string to floating-point in pri "ary accu".) 
:PRIHTI 1, 141 

59760 PRINH1 ,214 
:PRIHUl,162 ; ; ;LDX IZL 
:PRINTl1,ZL 
1PRINT#1,160 ;;;LDY IZH (point to target location to store result> 
:PRillT#1 ,ZH 

59780 PRlllTMI ,32 ;;;JSR tDAA6 <store pri"ary "e"ory contents in tar9et l 
:PRINT# 1, 166 
:PRIHUI ,218 
:PC 2PC+~5 ;;;count bytes (a lot ! !I 
:GOTO 59500 ; ; ;and loop 

60000 PRINT "FIRST PASS FINISHED ! ! !" ;;;co"piling progra" finished 
:PRIHT"PROGRAH OCCUPIES";OC; "T HROUGH " ;PC-1 ;;;print statistics 

60020 PRIHT"VARIABLES OCCUPY";OV;"THROUGH";OV+129 

60060 PRINU1 , -1 ;;;"ark end of first pass on tape file 
:IF GC=O GOTO 61000 ;;;skip if no j u"ps to be corrected 

60080 FOR X=O TO GC-1 
:PRINTl1,GOXIX,Ol+32767 ;;;print byte to be fi xed 
:L=GOX<X,I l ;;;look up desired line nu"ber to branch to 
:Z=LHX(ll+32767 ;;;find what the pr ogra" counter was there 

60100 IF Z=O THEN PRINT "TRANSFER TO NONEXISTENT LINE M";L 
:GOTO 61000 ;;;catch errors 

60120 ZH=INT<Z/2561 
: ZL=Z-256•ZH 
:PRINTN1,ZL ;;;record correct ju"p IJHP or JSR> target 
:PRIHTN1,ZH 
: NEXT X ;;;tor all that need fixing 

61000 PRINTl1,-1 ;;;"ark end of file 

:CLOSE I ;;;that ' s all, folks'!!'! 


Text· continued from page 198: The LET Statement 
byte value 137, COS is stored as 190, etc. This encoding Lines 58000 thru 58360: To assign a value to a variable 
system saves memory within BASIC programs; when a during compilation, most BASIC systems allow us to use 
line is listed to the display, it is decoded so that it can be a statement like: 
read in its original form. Encoding also makes the job of 
the FLOPTRAN compiler easier. Because BASIC encodes X=l.234E-5 
reserved words as 1-byte values rather than a sequence of 
letters, there is, for example, no confusion as to whether In most BASICs, however, it is also legal to say: 
the letter G is a variable name or the first letter of a 
GOTO or GOSUB statement. LET X= l.234E - 5 

Compiler Program Analysis In fact, in the original BASIC language, the use of the 
Because the FLOPTRAN compiler is rather tiny, the word LET was compulsory. 

language in its present version is a restricted subset of FLOPTRAN demands the presence of the reserved 
BASIC. The following paragraphs will describe each type word LET. When the compiler sees LET, it notes the 
of statement that FLOPTRAN understands and explain immediately following variable name, which will receive 
how it works. The line numbers refer to the statements in the assigned value on the right side of the equals sign . The 
the BASIC program of listing 1 that process a given type compiler then literally copies the right-hand side of the 
of statement. equation into the blank space available in the subroutine 
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THE OASIS 
RECIPE FOR QUALl1Y

ICATION SOFIWARE. 
APPLICATION SOFTWARE AVAILABLE 
FOR OASIS: 

p rofessionals, they make Happy customers are fast 
providing superior products making Single & Multi Accounts Payable . Accounts Receivable: 

General Ledger: Mail Lrsl Pak: Order Entry/ much more cost attractive. user OASIS recognized as Inventory Con1ro1. lnven10ty Tracking Pak : 
Word Processors the super system software. A dd all the ingredients Archl tecls & Pro Designers Timekeepmg 

BUT. system software is only & Job Cos! Analysis : Cable TV Subscriber M together and , whether Billing Sys . Cons1ruc11on Mg! Pak . as good as the applica Construction Pak ; Contractors Tracking Pak :you do it yourself or buy it 
D1slrrbu1ors Pak : Denial Olfrce Mg! Pak ; tions it runs. And that's 
Medical Bolling Sys . Pharmacy Prescrrp11onoff the shelf, the pay-off 
Processing wl lh N R. Managemenl Analysis where OASIS real ly cooks. is a wide selection of top

A
Pak Real Es1a1e Office Mgl : Res1auran1 Pak : 
Sewer & Waler U!ohly lnlo Pakperforming , top-qualityppl ication software B1syncronous Commun1ca1ion Pal(. ; 2780( 
376013270 Emulalors: File & Screen Mgr appl ication software that developers particularly 
with Report Generator; Full Network Da1 adoes more so you do less.like OAS IS because it Base Mgl Sys: Game Pak: Hierarchical 
Dala Base Mg1 Sys: Radlogs (Radio Slalion OASIS: Single or Multi lets them blend unique Logs1Schedulesf Progtammtngf81ll ing w1lh 
A/R, AI P. GIL user with a sizzling array performance featu res with 
THESE ITEMS ARE NOT AVAILABLE of features and tools;their own products-in DIRECT FROM PHASE ONE SYSTEMS. 
/NC.-please wr11e for ordering mslruct1ons almost unl imited software other words , bu ild better 
and complete. free Application Soflware 
Drr <>clory II you have 11ems you wou ld like possibilities (and applicasoftware. Security features 
listed in lhe Direclory. send us completetion software for Singlelike User Accounting with 1nlormatmn 1 

User OASIS is Multi- User Logan , Password and 
compatible) ; the most 

Automatic Record Locking ; 
Privilege Level ; File and 

extens ive documentation in 
Private, Shared and the industry - indeed , you 
Public Files . Speed and get a lot to like . And that 's 
convenience of Keyed put OASIS System Software* 
Index (ISAM) Files . Economy among the hottest products 
from Compi led Re-Entrant on the market . 
BASIC that makes mult i-user 

Drop us a line todaysystems practical on as 
for a complete, free little as 64K memory. And 

Application Software lots more. 

B
Directory. And see you r 

ecause OASIS has better OASIS Distributor, or send 

development tools
 the coupon direct , to get 

and more of them the products you want. Try 
c reating very soph isticated us. We believe you 'll savor 
software is possible , the OASIS recipe . 
practical , eas ier, faster. Just ·For Z80 based compu1ers 

one example : BASIC that is 
OASIS IS AVAILABLE FOR 

an Interpreter and Compiler SYSTEMS: Allos : Compucorp: Cromemco. 
Della Produc1s: D1g11al Group. D1g11alwith Debugger and M1crosys1ems: Dynabyle: Godboul . IBC : 
Index: lntersys1ems: North Sia r; Onyx : Editor. If you do your own 
SD Syslems. TRS 80 Mod II . Vec1or 
Graphic : Vorimex development , you'll real ly 
CONTROLLERS. Bell Controls : Cameo. 
Corvus : Konan: M1cromallon: M 1cropol1 s: ·

appreciate these kinds MAKES MICROS 
Tarbe ll . Tele1ek : Th1nker1oys . X Comp RUN LIKE MINISof features . For software 

·-----------PLEASE SEND ME:•I 
PriceI M 1nu11with 

On1)'M1nu1II Produel 

I OPERATING SYSTEM 
(Inclu des: 

I ~~;~;~~g~~~e~:1 ; 
I 
 User Accounl lng; 


Device 01ivers; 

I 
 Prin t Spooler: 

Gcnara l T4:!X.I 

I Sl50 517.50 ~T~&'~~-1~~ER 
350 17.SOMULT l ·USEA 

BASI C COMPILER/ 

INTERPRETER/ DEBUG GER 
 100 15 .00 

RE-ENTRANT BASIC 

COMP I LEA / INTERPRETER I 

DEBUGGER 
 150 15.00 

DEVELOPMENT PACKAGE 

(Mac10 A!>S(]'mOIO r: 

L1n1t:ag{j Ea ltor : 

Det>ug 9e1) 
 25.00 150 

TEXT EDITOR I 

SCRIPT PROC ESSOR 
 \SO IS 00 

DIAGNOSTIC & 

CONVERSIO N UTILITIES 


1.~:~~lrr~;~~uage;
Converters: File 
Re<:ovety, Disk Tos l ; 
File Cooy from 
other OS ; ate.II 

\00 15.00 

COMMUNICATIONS 
PACKAGE 

(form1na l Emula tor ; 
File Send & Aeceue) 100 \5.00 

PACKAGE PRICE 
(All ol Abovn) 
SING LE·USEA 500 60.00 
MULTI -USER 650 eo.oo 

FILE SORT 100 15.00 

COBOL·ANSI '74 750 35.00 

Order OASIS rom: 


Phase One Systems, Inc. 

7700 Edgewater Drive , Suite 830 

Oakland , CA 94621 

Telephone (41 5) 562·8085 

TW X 910 · 366 ·7139 


NAME _ ___ _ _ ___ 

STREET (NO BOX::) ____ 
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add 53 for shipp ing ; 

Cali fornia re s1den1s add sales tax) 
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Card Number _______ 
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at line 49000, and calls that subroutine to evaluate the 
expression. Thus, statements such as: 

LET P=17*LOG(11"/137E8)+ATN(-2) 

are perfectly legal ways to initialize a variable, as long as 
the right-hand side will fit into line 49000. 

A LET assignment cannot, however, use variable 
names in its equation unless those variables have been 
defined at compilation time; it would not be legal to say: 

LET A=-44:LET B=A 

since A will take on its value of - 44 only when the pro
gram is executed . (In this case, unless A were defined 
before running the compiler, B would be assigned the 
value 0.) The use of variables on the right-hand side of 
the assignment is covered later, under arithmetic opera
tions. 

After evaluating the expression that is to be assigned to 
some variable, the compiler writes out code (to device 1, 
the PET's cassette tape drive) which, in 6502 machine lan
guage, instructs the microprocessor to skip 5 bytes. 
Those 5 bytes are filled with the floating-point number to 
be assigned to the variable; then the compiler executes 
lines 58300 thru 58360, which takes the stored number 
and transfers it to the proper target location. 

FLOPTRAN allows only single-letter variable names, 
A thru Z, and reserves storage for each variable, whether 
it is used or not. This simplifies storage of variables con
siderably and allows easy and instant access to any vari
able. The typical BASIC interpreter must scan through a 
table of variables to find the one it wants to access; the 
interpreter necessarily wastes a lot of time doing so. 
The PRINT Statement 

Lines 59000 thru 59400: To get numeric values to the 
display, statements of the form: 

PRINT A 

or 

PRINT X,Y,Z 

are used in FLOPTRAN. When multiple variables are 
printed by a single statement, they may be separated by 
either commas or semicolons. In both instances, the num
bers that have been requested are translated from 
floating-point binary radix to ASCII-encoded decimal 
radix and are printed with a space between them. After 
the final variable is printed (or if no variables are to be 
printed) a carriage return and line feed (CR, LF) are 
printed to the screen. 

The PET read-only-memory subroutine at location 
hexadecimal DCAF does the hard work of converting 
from binary to ASCII (American Standard Code for 
Information Interchange) decimal once the value to be 
converted is placed in the "floating-point accumulator" 
on memory page 0 (hexadecimal addresses OOBO thru 
0085); the ASCII string to be displayed is left at the top of 
page one and ends with a byte of 00. The 6502 code that 
the compiler generates to take this string and print it out 
(using the subroutine at hexadecimal address FFD2) is 
documented in the comments with the FLOPTRAN com
piler listing (listing 1). 

Circle 138 on Inquiry card. 



TERRIFIC 

TRIO: 


Z80,0ASIS,MAROT. 

A superior operating 
system and top application 
software bring Out the best 
in a microcomputer. That 's 
why Marot offers the OASIS' 

Operating System and 
compatible software for 
owners of Z80 based micros. 
Th k t 'f t . 

I 
ey ma e a em ic no. 

zso MICROS -great 
machines. Tandy's rns-80 

MOO II' with OMA , bank 
select possibilities and 
nationwide service. Altos . 
Cromemco. Horizon. 
And many olhers . Great 
machines-bu! it takes 
a great operating system 
lo tap their fu ll potential . 

2 ENTER OASIS -avai lable 
from Marat. OASIS is fast 

emerg ing as the operat ing 
system for Z80 commercial 
applications and serious 
programmers. Why?... rapid 
format ing and back-up of 
disket tes; efficient disk utili
zat ion; excellent line editor 
and document processor 
for file management and 
textwriting : user accounting 
with logon. password. privi
lege level and use account
ing ; machine independence 
of programs, data and text 
fil es ; sequential , direct and 
keyed index (ISAM) files : 
in terpreted and compiled 
BASIC. COBOL -ANSI '74 ; 
sing le and mult i-user ver
sions; and more. No wonder 
pros say 'OASIS makes 
micros run like minis!' 
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3 APPLICATION SOFTWARE I 
-available from Marot. 1 (Circle whal you would 1, ke 

1 • • • • • • • • • PLEASE SEND ME· • • • • • • • 

. . . . . 
OASIS IS your act ive, 1nv1s1ble 
partner supporting these 
excellent, ready-to-run 
products : 

M · w d · Th 
__2.gic an · e . . 

wordprocessor combining 
the ease of screen editing 
with m)cro power. 

HOBS.** For data 
management needs 
restr icted to hierarchical 
tree structure and fixed 
length records . 

MOBS.** Handles full 
network CODASYL oriented 
data struc tures and 
variable length records. 

ABS.*** Qua lity office 
management systems 
accounts receivable and 
payable, general ledger, 
etc.- the total interacting , 
user-oriented business 
package. Written in COBOL; 

available with source code. 
A Law package. And 

ready soon : comple te 
medical managemen t, 
real estate, restaurant, 
pharmacy, management 
analysis packages. and 
others. 

Marat and its Dealers 
offer OASIS and many 
professional software 
products to individuals, 
OEMs and dealers. 
Licensing arrangements 
are also available. Just 
call or write and start 
your own terrific trio. 

and send order with payrneni 
10 lhc address shown below 1 

I] SEND COMPLETE 
INFORMATION 

PriceProducl 

$400MAGIC WAND ' 

ABS ACCOUNTING (call or wrile ) 

$900MOBS, fu ll nelwork 

HOBS 300 
Report Generalor, 

Ouery Syslem 
 300 

Primer 10 
(Other op1 ions avai lable) 

Magic Wand. MDBS and HDBS are 

available for several opera11ng systems 
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MAROT SOFTWARE SYSTEMS 

YOUR EASTERN SOURCE 


. 
Producl Price 

wi!h Mnnual 
OnlyManual OASIS 

OPERATING SYSTEM 
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EXEC language, 
File .~ anagomtinl : 
User Accoun11 ng ; 
O~Yi cc Dr1Ye1s ; 
Prinl Spoole1 ; 
Goneral Text 
Editor, CIC, 
SINGLE -US ER 
MULTI-USER 

Sl 50 
350 

517 ,50 
17 .50 

BAS IC COMP I LER/ 
I NTERPRETER/ OEBUGG ER 100 15.00 

RE-ENTRANT BASIC 
COMP I LEA / I NT E RPR ET ER / 
DEBUGGER 150 15 .00 

DEVELOPMENT PACKAGE 
( Maeto Ass1:1mole1 , 
Linka9c Eo11or ; 
Do bugger) 150 25.00 

TEXT EDITOR & 
SCR IPT PROCESSOR 150 15.00 

DIAGNOSTIC & 
CONVERSION UTILITIES 

{ Momory Tes:. 
Ao;sembly Langu.lCJI}. 
Con...cricrs : Filo 
nocovcry, O•sk. Test. 
r-110 Copy 1rom 
01 h e1 OS , etc ) 100 

COMMUN ICATIONS 
PACKAGE 

{Tc11nmr1 r EZTula tor, 
Filo Send &. Aoco1... o) 15.00100 

PACKAGE PRICE 
(All or AbO\ltl l 

SINGLE-USER 500 60 .00 
MULTI-USER 950 60.00 

FILE SORT 100 15.00 

COBOL·AN$1 '74 750 35.00 

Send order 10: 
Marot Software Systems, Inc. 
35 East 85th Street 
New York City, NY 10028 
Telephone (2 12) 534-5499 
NAME __________ 

STREET (NO BOX # ) ___ _ 

CITY -------- 
STATE _____ ZIP____ 
AMOUNT$ ____ 

(A11ach system desc11pt1on . 


add $3 lor sl11pp1ng : 


New York residents add sates 1ax. ) 


[ J Check enclosed D VISA 

D UPS C.O.D. D Maslercharge 

Card Number ------
Explfat1on Date ______ _ 
Signalure _______ _ 
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15.00 



The INPUT Statement 
Lines 59500 thru 59780: To read in numbers from the 

keyboard during program execution, statements of the 
form: 

INPUT P 

or 

INPUT Q;R,S 

are used. As with the PRINT statement, either commas or 
semicolons are valid delimiters to separate several vari
able names. (In fact, you can leave out the commas or 
semicolons and FLOPTRAN will not mind; but then 
BASIC will misunderstand you.) 

The compiler generates code that prompts the user by 
printing out the variable name awaiting input, followed 
by a question mark. It then accepts input via the standard 
subroutine (hexadecimal location FFCF) and puts the 
input string into the BASIC input buffer on page 0. The 
read-only-memory subroutine at hexadecimal location 
0680 converts this string to a floating-point number, 
which is then stored in its proper location. 
The IF Statement 

Lines 58500 thru 58840: The only allowed forms of IF 
statement in FLOPTRAN-IV are the simplest ones: 

IF W GOTO 252 

and 

IF JGOSUB 30 

These statements test the variable whose name follows 
the IF; if that variable's value is nonzero, the statement is 
considered to be true, and the GOTO or GOSUB is 
executed. If the value of the variable is exactly 0, the 
statement is false, and the GOTO or GOSUB is skipped. 
Program execution proceeds with the next statement; 
note that, in the event of multiple statements per line, 
FLOPTRAN does not skip the rest of the line-unlike 
Microsoft BASIC, which executes the rest of the line only 
when the IF statement is true. (It is wise, therefore, to 
avoid using statements following an IF on the same line, 
to avoid incompatibility with BASIC.) 

After testing for zero versus nonzero, this routine can 
do one of two things: if the expression is true (nonzero). 
control transfers to the appropriate GOTO or GOSUB 
routine; otherwise, control transfers to the next state
ment. 
GOTO or GOSUB Statements 

Lines 58700 thru 58840: Both of these statements are 
handled in identical ways; the only difference is whether 
a 6502 JMP (jump) instruction or a JSR (jump-to
subroutine) instruction is compiled to the tape file. Since 
the compiler, during its first scan through the FLOP
TRAN source program, cannot know the correct abso
lute address to go to, it temporarily fills the 2 bytes 
following the JMP or JSR with Os. It also records, in col
umn 0 of array GO%, the location of those temporary 
filler Os, so that the missing addresses can be added la ter. 
Since integer arrays use much less space than do floating-
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point arrays in PET BASIC, GO% is an integer-type two
dimensional array. Inasmuch as integers must be within 
the range -32,767 to +32,767, FLOPTRAN subtracts 
32, 767 from the actual address before storing it and adds 
the same value when reading the address out (in line 
60080). 

Column 1 of GO% stores the target line number for the 
GOTO or GOSUB. After the compilation is finished, the 
target line numbers will be looked up in table LN % (lines 
60000 thru 61000), which contains the actual address of 
the compiled code corresponding to the desired line 
number. Then, the address of the first of the pair of bytes 
to be replaced is written to tape, followed by the 2 correct 
bytes for the branch. When the contents of the tape are 
loaded to memory, these bytes have the effect of correct
ly filling in the previously incomplete addresses in the 
body of the compiled program. 

Because the original PET read-only-memory routines 
limit arrays to 256 elements, FLOPTRAN-IV is set up to 
handle programs with line numbers in the range 0 thru 
255 only. This restriction, however, can be removed with 
additional programming if more lines are needed. 
The REM Statement 

Lines 56500 thru 56540: Remarks, preceded by the 
reserved word REM, are not compiled; the compiler skips 
over them to the beginning of the next line of the pro
gram, just as is done in interpreted BASIC. 
The RETURN Statement 

Line 50420: This statement simply causes a 6502 RTS 
(return-from-subroutine) instruction to be written to 
tape . 

Arithmetic Operations 
Arithmetic operations with variables comprise the 

remainder of the FLOPTRAN-IV compiler's repertoire. 
Because this is such a tiny compiler, it does not handle 
multiple arithmetic operations per assignment. The pro
gram to be compiled, therefore, must have its arithmetic 
broken up into elementary operations. For example, a 
statement like: 

D=(A-B)/LOG(C) 

must be written out as: 

D=A-B:E=LOG(C):D=D/E 

(assuming that E is not being used otherwise) . 
Because of this restriction on the permissible forms of 

arithmetic statements, the part of the compiler which 
handles them is simple and consists only of lines 50440 
thru 51120. One special type of equation, which is of the 
form : 

V=W 

is so simple that it is handled separately in lines 55600 
thru 55660. The extensive comments included with the 
listing make this part of the compiler rather straightfor
ward. 

This completes our description of the FLOPTRAN-IV 
compiler program as given in listing 1. The compiler 
checks for most errors as it works through the source pro-

A REFURBISHED "SELECTRIC" ASCII TERMINAL 

FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 


The AJ 8411/0 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 cal l 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. 

The AJ 841 features: 
• Choice of serial RS 232 or parallel interface 

ASCI I code 
14.9 cps printout 
High quality Selectric printing 
Heavy-duty Selectric mechanism 
Off-li ne use as typewriter 
Documentation included 
30-day warranty on parts and labo r (details avai lable 
on request) 

Call toll-free now 
For location or your nearest AJ dealer, call to ll-free: 

800/538-9721 
Cali fornia residents cal l 408/263-8520. 

'='I ANDERSON 
~JACOBSON 
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BUSINESS· PROFESSIONAL· GAME 
SOFTWARE FOR APPLE AND TRS-80 

0 HOME FINANCE PAK I: Complete package $49.95 Apple, TRS·BO 
O BUDGET '. The IJHrl cf • c:omprehe1ni11• homt fi n1nc l! 1yslt1 ru . All1Jws UM:I ta d!'l imt up to 20 llud'lji: I 

ill!m5. A.~ua l ucptnSC" l11p1Jt [;In be tiv hylrnm:l 11 1 b'f' automatic rn1din1 ol CHEC KBOOIC 11 fi11!"5. Ctit~t HI!" 
u u oma1it.ill y sor ted ind eon1p1ml wi1h budgel. BUDGE.T prad11cu bo t~ rno_n1h lY' ac1u.il}b111Jge1Jun1nct 
rcpon 1. ncl ii vui ·IO·d.1111! by mo'1ih 'llmm.1ry of ;11rn11I CD!:l.5. Color graph1ts d1tt1- l1v of e:ir:penws. .. SZ4.95 

D CHECKBOOK 11 : Thil l!11:f!r1si..-e p1o a•.1m kH p1 comt1l!!I~ 1ecordi ol ud1 chockld~pi:uit. U11iq111 chee k 
tnlty w5tl!m •llowt LIJer 10 1e1 IJP comm llin chtc• purpo~ a11d rt cipi_elil Cill ll!llcrie1. Upon a•HtV ycu Y!l!!cl 
horn 1hi' p1e·ll!!finad mem.1e 10 ml~imize "avln11 ii_•I 101,111d-11a. Umquo nlllilU un ~ ls 11 Ile stor in d lot <:~m -

~ ~111~~11J; ; o ~~~i~11!~11,s~:~~~~~~ :~~~iot~hF~1~/!:~:ib1~s~~al.~~~~,!oP•.:::;,:~ '. ~¥'.c~ .. ~~ .c~ 1 .11~:;r9~9~ 
0 SAVI NUS: All11w.r. usftt 10 h·np !mil ol dlfll]Os.iUJwilhd1aW.1IJ l(]f 11p lo 10 savil1!1$ 11cco1.111 ts. Cpmf! lr tc 

rec111 1b sliown l'ID Krte11 01 411 toh1mn p1in1e1, . , . , .. , . ..•. . , •• , , ••.• , . ..... . . ..... •S14.915 

0 	CRE DIT CAAO: Keejl c:o nlrcl of you1 e11d1 wi th lhis pr11g.,m. 01iaani.tt ,, nom .11nd dispt1v:t. pu1chul!'s. 
p1yrn eno ilnd ~rm11 chlrges. StHtm m 40 column p1in~r di1plit'f. U1110 10 ~!PillDU ca1d1 .. , .. . 514.95 

0 THE UNIVERSAL COMPUTING MACHINE: $39.95 Apple. TRS·BO 
A u~r pr11 .grilm noble co mput in9 ws1am u111ct11r11d it rlllmd 1 20 rnw 11 2C column tall lt!. U~1 dll'lin t.1 ruw 
•nd column 1111ml!J and 1que1io111 lll rmi n'il a unique con1p11ting machinl!. T11bl11 efominnu c1n i.~ mu l1i11lied, 
d'll'ld"od sull tr• ctl!d 01 addl!d 10 lflV o,he1 l!' lemenl. User c10 lle fluf! repeated lunr.tions croimnuw It) n r1.1w or 
cclumn' !JIHlly simplilying 1a btt sel up. Hund1e tl1ol u11i11ue computiny machines c111 ~e d~. lirml , ~U!d , s 1 or~d 
i nd 1ec1ll1!:d with or wilhout old !la t1, hu titer 11$.ti, hc.ellent fo1 sa hH loreum, engoien 1111y tlHUfln lf1BlY'm. 
!Judgeu, in;enlo•v l i ~H. Income s1;11emrn!s, prlllluc.tion pl1n111i11g, 111oj!cl coil ~t1ima t ei · ln sho11 101 • nv 
plannlng, 1n1ly1ii cu nportiny p1ob ltni that nn II! w lY!d wilh oll t1b le. U11iqu 1E1 t U4tel comm;111 rh aOow vo11 
!o mo¥e to u 1v a tc11-u1nt. r.hangl!' ils y1lue i nd immedi;11e1y see lhe cfltcl on 11 1heJ tablr l' l1un.. Entire- 1.11:J le 
un be po1 inted b" machine IJl!l'f!S hMr·d•lintd l ·!S columns) 11111 • ~II croi lumn p1in1er. Tr1nsfo tt11vou1 ccm · 
11111er inlo • UHIVERSAl COMPUTING MACH IN E. 

O COLOR CALENDAR : Hl ·RES coloi !Jllpbiti dlsol•V ot yl)ut pl.!rsonal co1lend• r. A u10 1 1~11ic 

mul1ij] lf!' •n1ry ol rinpl!lilive e~tna. Re11iew il l a g1ancl! impcn,nt d·llliH. JJIP01n1men1 s, 1m1lvoinnes, birth· 

davJ. 1c1io11 dates, !IC. OYU 1 !5 va11 ptriod. G1aphit u.lend.u ma1ks ch1€1'i . Prin1 a1 and scrum d i1ph1~ ii 


wmm1rv rtpo11 by mon1h of vou1 lull rut dHc1ibing each d1v'11ction i1em 01 eve11L Ideal !(11 ; ovone w1th 

1 busv t-1l~nch1 , . [Apple Onlv) ..••• , . . . . • . . . . . . • . . . . . • . . . . • . . • • . • . • . . . . . . , 519.95 


0 BUSINESS SOFTWARE SERIES: Ent ire package $199.95 A11ple. TRS·BO 
O	 MI CROACCOUNTA NT: Tli..e 1dr:al svm111 ioc 11 •~ unall c.ull lJ111i11 11H. Bastd un clanit T·ecc1mn11 and 

doub1a·tn trv hookbtipino. 11lii ellicient proigr.am reciud• and 11rLJducas 111110111 ou o1ccou11 1 1Jalncu. ~~ noia l 
lt ditt• joumil ls, tO'l' l'lnua i nd 11.1q1enses. Sc rea n ,or 4.Dc11lumn p11nltr, r ~IJ~r l s.• Ha.~d l e'S LIP IO ~00 1crnr11a l 
anuitJ per pe1iod, up 10 1!JD1cc11u11t1. hu1rnc11cru in.cl11de •dun! 11rinm in Fmitnt11I Atcou r11111.g. S49 .9!t 

0 	UNIVERSAL BUSINESS MACHINE : This fHO !Jram 11 designed 10 SIMP UFV R1•d SAVE TIME lo r 1h11 
H"ri11u1 .bus1nanm1n who muSI pedodicmlly A111lv1e, Plan and h timale. Th~ 11 rogran1 wu crta1l'ld u'h10 Otrr 
Ur1iYrn.1I Compu ting Machine u1d i i is p•o!ii111mmod lo p10Yilh 1hg fo ll11wl 119 11l1nni11u a111l lcm.ntin11 !ools. 

CASH FLOW ANALYSIS PROFORMA BA LANCE SHEET SOURCE ANO USE Of FUNOS 
PR OFORMA PROFIT & LOSS SALES FORECASTER JOB COST ESTIMATOR 

Pucit. i11c l11dmi;i dm:uml!'n1aliofl nd a coi-v of lhe ba~ 1uognm. U111 '1'111Mtl Comp 111lupMath111c. . . , . $89.95 

O INVO ICE : Tliro1Y 1w'Y' you1 pens. Usl!' the ELECTRONIC INVO ICE l1c1imilt di$pllryect c11 y11111 CRT , 

~:~ ~~:~~~1t~~1~'1~,~~~ J:.ul~11~:!~~ ~:.'!·s. ~~~i~i~d!. al8~'~1 .111°~~sri~~e~ r su:i~~ 1io1i~~r;:·~t:~~e~~uj~: 
the~ des.r.r iptio11;: llam Nci., No . cl unit1, Unil P1lce, Product Code, P1oduc1 C1~"SC1ip1io 1 1 , TCJral Doll H 
1111011n1 irer ilum .1nll imioic.t tct1I dollu amount G1111f!llll!S, at you1 11 1uion, h,ud COIJY 111uo1tes, Jlii1111inia 
memru.. mai ling lnb eli, audit copies i nd diu: updmtu IO m111e r AIR lilu. i4BK• . . ..... S49.95 

0 OUSI NESS CHECK REGISTER: E:icJtandt'd ut111ion ot the Chr.tilboolc II 11r11 ig1.1 111. t1 1n ~ ll t~ u11111500 theclcs 
pl!'r mo ruh wiu1 co11111ltt la rac:o1d kP. t itin!). {4eKI . ... • . • . . .. . . .... . . ....... . . , . ... , •. $29.9!5 

O	 euSINESS BUDGET : Ai; describt"d abol'~ a. rid c111n" ill n1011111011r;i 1111a Buu11e11 Ch~d: Rnaim!r, Hand lu 
SOC uanwclions 1iet 111on1h, llll re 20 co11 cu tego r1 H. Accuses BCA l1le1 fcu aclual Cll\U. (48K) . S2'!1 .9!i 

O ELECTRICAL ENGINE ERING SERIES: Both programs S159.95Apple 
0 LOGIC SIMULATOR : SAVE TIME ANO MON E'i , Sinu1tm yo1u rli~illl lflOit cucuils belllu1 vo11 hull d 

1htm, CMOS. TT L, ur whue~•. Ir 11'1 di f)i t o1.1 l0<gK:. this p109u1111 Ci2 11 l1aotl le ii. T i u~ µHl !Jram 11 an i11uu 
actil'e, nie11t1 tlri v~n. h1ll-lledqod logic 1nnul110 1 COJllll le oi sim11 l;11mg lhi!' biH im~ hv l:nMim~ f/!S llllfl~ ol a 
lo .gic netwo rlc tLJ 11m-1J1tcified inpul p;111tiru. It wi ll ho1 nd ln up 1a 10DD go11e1, inc ludmg NAN DS, NOR~. IN · 
otn11rr1, FLIP-Fl OPS. Stl lfT REGISTEAS, COUNTEnS i nd um ·do rmad MACROS. U11 10-11 0 um·dnfmilltl , 
raml.om 01 lu na•v inp i.u )lilrtuns. Simc il 1110 11 resulli di1pl111ed fln CRT flj fJ-nnm . Acce11H 11l! tw111• du · 
t 1ip1irrn; hom kay1Joa1d flt lrllm LOG IC DESIGNER lei s111m l1t1011 Spocirv IOOO y.a1e vf!111on (.Q IU( rt· 
11u i1 l!l dl cu ~oa !Jilntomon (32K rertui rtdl . .. . . . . . . . . . . . . • . . . . . . . . . . • . SB!l.95" 

Q	 LOGIC DESIGNER : IMl!' ri1c! 1v11 HI-RES Cir111 l11u prn91om fo 1 rle11g11111u d11i1al loyK: ws1r rm. A ml!'am 
drmm Sl'riu 111 il~y l1o a1il ton•mands allcwivcu l tJ tl1o1w d1rec1 ly ur1 ll1t' "-rot:n 1111 tc 15di llrrc111 g111r ty 11 ~1i. 
int l1 1 dm~ lD lJal t sh~)lt /UHuns 1uppli1nl wi1l1 l ite 1uog1am antt S lflj.(11vtrf lll1 user spocihcelrnn. Strndard 
11at11P rn.i wpplicd m NANO . NOR, INVERTER. EX -OR. f .fLQP. J K·fLO P. O·FLOP, RS·FLOP. 4 flil 
COUNTER .arul N-BIT SHIFT RE.l'.i lSTEn . Um mtmonnteh ga1es i11u asyo11wou ld1101m1lly driwu1inog 
linl!' ; ro1phici commu1d~. tle cwo1k dem 1prio11s lor lOG IC SIMU LATOR glu1e1i11ed 1imci lto.nnou1ly w1tl1 tht 
CRT di•g ram ~~1n1;1 drawn., Orawi11.g is don~ m llil'IDI ul u1110 20 11 '111t \ . U1i 1n 50Pl!)'J 11 0 pl.!r due.~ c•n he 
1ho1W11, "W\ll!d ' " d 1uc.al lr d. Specify HlllDgate (OKI 11 r SCO 11&1e (J2K ) S'J'Slllm . S:89.95 

0 MATHEMATICS SERIES: Complete Package S49.95 Apple on ly 
0 NU MERlCAl ANAL VSIS : HI-RES 2·0 imf!n1io11o1 l 11lot o1 any lo11et1011, Aut011i-11ic scal111u . Al vou r aop \1 1111, 

lhn 11rn1~um will plol 1he h1nc1ion. plo1 tll!! IN TEGRAL . plol ! I I~ OE.fllVAT IVI: . de1w11int the ROOTS, 
lind H1 I!' MAXIMA rnd MINIMA and lis11t1e INTEGRA l VA LUE . Fm 16K . . . . , , • . $ 19.!)!i 

Q	 t.tATRrX . A g!11ml pu rpoSI! , menu dtiYnoprng;nm lor d1Plflnmnm 111 th e: INVERSE :11111 DETERM IN AN T or 
.any rn111iit, u wen u 1he SOl UTIO N 10 anv set of SIMULTA NEOUS LI NEAR EQUATIONS. Oi'llc 1/0 ro1 
du~ ~wL Spucilv 55 e'l"· ~ [ (48KI 01 JS aqn. (32 10 . . . ... SHUIS 

D J.o SURFACE. PLOTTER : l!ilplrm1lh ELEGANCE Bill) BEAUTY ul MA rnE MATICS bv CU!ll1111) HI -RES 
PLDTS or J-d1men1i crn• I su1lo11ces h om auv 3-varial:J lt equa1ion. 0 11c '1.'1 11t1a nc11ac1ll 10 1 1 1111~ h11 pl1Jt1. Menu 
d1iveB 1roi vlry i111l1cl!' puameteri . ll11mc1 inclu[J(l BLACK HOLE gra\li1a1io11;1 lc.uru111 r te~1 1 o11 1 101 1 ~ . S19.95 

0 	ACTION ADVENTURE GAMES SERIES : Entire series S29.95 A1111 le on ly 
Q	 A.EC BARON~ C"n rc.iu 01n rr y thl!' IUD BARON? Thi' llit nllan 9;ime u 111ula1 es • 111.ach1ne·4:111n DOG 

FIGHl lletwellln yau1 WOALO WAR I Bl-PL ANE. illld 1l1i: baron'\. Yll1Jti111 LOOP. DIVE, BANK -0-1 CLIMB 
in aov 11ne ol B d11ec1lcn1. . •nd so car1 die BARON. in Hl·RES ~1-1 11h1 ti. ,, , • , • , . . . . . . . . . . .. 514 ,!15 

D BATl' LE Qf MIOWA" ~ "ou i re m command 111 111 11 U.S.S. HOR NETS' 0 1'1/E -BOMl.tEA s11 ua.tl1J) ll. Vo111 
U!'ltl\ He Ille A1m;i.l1 cmi1m. Ahayi, SCU\'11 •nd Kagil. 'l'roici m1111 ll v vBur Will.If lhrnuor1 2:EROS 1nd AA 
FIRE 10 ni-1lo:I! yo111 01V E-Bar;'81u 11. In lll ·Rl:S guphic' . . S14.95 

D SUB ArT ACK; IH A11rd. 1943, The emmy c<1nu11v 1~ hrod~d for 1he CORAL SEA. Vi1t11 s11b, 1he 
MORAY. hat. i usl uoht!d rhs CAl1RIE.RS Hil BAITL £Sli1 PS. hiy picld11gs.. Bol watctl m11 lo r tile OE · 
STROYERS · lhey're li11I i1nd dted1y. lr1 HI-RES gnphics . . • , , , •• , , . . . . . . . . . . .. . Sl4.9!i 

Q	 FREE CATA.LOG - All 11rn111rilm1 ~1tl u 111plie tl in dis.c -1nd ion 11n AJ1 11le ll w/01~c & A1i1'1k'1oh ROM Car ll& 
lRS·eO Loe 11ul II ,,,'fi ll!IJUi te J2K flAF.t onlcu 0 1 h"rwi~ 001 ed. O~ta1ted im1ruoc 11u11s i11d 111Jicct OrdeH 
shiJl'p!l'd w1fh1 11 J d1ys . C-1rit u~er5 i rich 1 d~ ca1d n11ml:Jer. Adil Sl .SiO pMl• gt arid h• ndli r111 w11l1u-1cl101dat . - Co11 t1rornii1 rt!rdl!'nl.5 ;i.dd 6 '¥1%u1lf! 1 u11 , tblcl!' ct1edn payabla lroi : 

VISA - SPECTRUM SOFTWARE 
OEAUR INDU IRI ES P.O. BOX 2080 · I02 CARlOVI, SU NNVVALE, CA 90~BJ 

FOR Pt.ONE onoE ns 4Ci·ll8·•387INVIT ED• 

FLOPTRAN does not allow the 
appearance of uncompiled constants in 
an arithmetic statement. 

gram; when it finds an unrecognizable statement or a 
branch to a nonexistent line number, it closes the output 
file and displays the line number containing the 
erroneous statement number. This makes one part of the 
debugging task easy. FLOPTRAN's compatibility with 
BASIC makes preliminary program testing possible 
(though perhaps slow) using the PET's BASIC inter
preter; this debugging option helps in the discovery and 
elimination of many other types of errors. 

ln abbreviated form, table 2 gives a summary of 
FLOPTRAN-IV syntax. Table 3 presents a very compact 
summary of the critical read-only-memory subroutine 
addresses in the original-style PET. (It is probably too 
compact to be useful to a novice user, but for the exper
ienced assembly-language enthusiast, table 3 should 
make sense and be a valuable guide to the important 
entry points. The table is entirely in hexadecimal; P refers 
to the primary floating-point accumulator, where a 
6-byte floating-point binary number is stored in hexa
decimal locations OOBO thru OOBS. S refers to the secon
dary accumulator, located at hexadecimal locations OOB8 
thru OOBF; and A, X, and Y are internal registers of the 
6502 microprocessor.) It is unnecessary, however, to 
understand table 3 or, indeed, to understand anything 
about 6502 machine-language programming to suc
cessfully use FLOPTRAN-IV. The compiler as given does 
all the necessary translation. 

Sample FLOPTRAN-IV Program 
Listing 2 is a sample program written entirely in the 

FLOPTRAN-IV language. It solves a simple problem 
from the Parker Brothers game Risk: if an attacker rolls 
three dice and a defender rolls two, what are the odds of 
each of the possible outcomes7 This puzzle was analyzed 
and discussed in detail recently by Bruce D Barnett (see 
reference 1). If you don't play Risk, however, don't be 
concerned-the important thing for our purposes here is 
that this problem provides a good sample task to exercise 
the capabilities of the FLOPTRAN-IV compiler. 

There are a few significant items to note in the 
FLOPTRAN-IV program of listing 2. First, since FLOP
TRAN does not allow the appearance of uncompiled con
stants in an arithmetic statement, the first statement in 
line 3 could not be written as "A=A -1". Instead, it was 
necessary to define a variable name with the letter 0 (for 
"One") to be equal to one, as in the assignment "LET 
0=1" in line 1. Then the arithmetic statement to decre
ment A can be correctly written as "A=A-0" (line 3) . 

While the necessity to define constants in arithmetic 
statements is an occasional inconvenience, it gives the 
compiler a great speed advantage. In fact, one of the 
slowest and most wasteful operations in an interpreted 
BASIC program is the conversion of every written-out 
ASCII numeric constant into binary each time it is en
countered. Because of this, it is a recommended practice 
in BASIC to define a variable for any constant that is 
repeatedly used, in order to avoid repeatedly converting 
the constant from ASCII-encoded decimal to binary. 
FLOPTRAN forces the user to follow this efficient pro
cedure. 
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0 
ur microcomputer software 
system's going places for 
good reasons: 
We're constantly expanding 

and developing it. We started 
with UCSD Pascal:" added FORTRAN, 
and we'll be introducing more in 
the months ahead . 

We offer a total development 
and execution environment, from 
operating sy tern and cross assemblers 
to screen editor. 

We run on most major micro
proces ors today: Z80, 8080, 
8085,6502,6800, 6809,9900and 
LSJ-U:D1 And because the UCSD 
p-System's portable, you can be sure 
that what you invest in software 
today is a good investment in tomorrow. 

We're going places and 
gaining in popularity with microcom· 
puter manufacturers, applications 
developers, and demanding end users. 
Get a head start on tomorrow by 
working with a company that knows 
how to develop professional 
quality software , and that's committed 
to de li vering it. 

Our system's available for 
distribution licensing or for single-copy 
sales. With Pascal, it costs $350 ... 
with FORT RA , $400 . . . and with both 
languages, $550. Documentation 
sets are $50. Phone orders are welcome, 
and Visa and Master Card orders 
are accepted. Write or call for 
more detai ls. 

~(QJ~~6D=O 
m1cROS'9JSTems 
R SUBSIOIRRY OF SOFTECH 

9494 Black Mountain Road, San Diego, 
CA 92126. (714 ) 578 -6105 
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Statement Description Examples 

Type 


LET 	 initialize a variable during compilation; LET A= 1 

must be 60 characters or less, cannot use variables LET B = EXP(2)/2 


PRINT 	 output a variable's value to screen; PRINT X 

gives 1 space between values pr inted and PRINT P,Q;R 

a " return " at end PRINT 


INPUT 	 read In a number from keyboard INPUT Z 

(prompts with variable name) INPUT J;K,L 


IF 	 conditional branch: the GOTO or GOSUB IFS GOTO 0 

following will be executed if the variable IF T GOSUB 255 

after the IF is nonzero; skipped otherwise 


GOTO 	 unconditional transfer to line number GOTO 89 

GOSUB 	 subroutine call ; returns to statement GOSUB 176 

following GOSUB when done 


REM 	 remarks: skip to next line number REM THIS IS A TEST 

RETURN 	 re turn from subroutine, and return to RETURN 

BASIC control at program end 


arithmetic 	 perform the specified floating-point C=D 

arithmetic operation, statements can E=F+G 

have only one operation to right of H= -I 

equals sign J =ATN(K) 


Notes: 
1 . All variables must have single-letter alphabetic names. 
2. All lines must be numbered O thru 255. 
3. Variables must be initialized before use: failure to do this results in a random initial value. 

Table 2: Summary of FLOPTRAN-IV syntax. Due to the nature of the compiler, the LET statement can be an expression of up 
to sixty characters but can use only arithmetic operators, functions , and constants. The arithmetic statement (which must not 
use the word LET) can use variables only and can contain, at most, one operator or function . 

A second item to note is the method used (in lines 25, 
29, 33, 39, 43, 45, and 51) to compare the relative 
magnitudes of two variables. In line 25, for example, the 
real question being asked is: "Is X less than W7" Since 
FLOPTRAN-IV can only test for zero versus nonzero in 
its IF statement, the programmer must set up a test 
variable, Q in this case, that will answer the desired ques
tion by being either nonzero for true or zero for false. For 
example, after the assignment "Q=X-W" in line 25, the 
statement "Q=SGN(Q)" returns the value +1 if Q is 
positive, 0 if Q is zero, and -1 if Q is negative. By add
ing one in the statement "Q=Q+O", the ultimate result 
is that Q equals zero if and only if X is less than W. 
Within the framework of statements 25 and 27, this 
means that line 27 will be executed only when X is less 
than W. 

Finally, note the "extra" RETURN statement at the end 
of the program (line 120). In BASIC, this statement is 
wrong and gives a RETURN WITHOUT GOSUB error 
message when the interpreter executes it; however, in 
FLOPTRAN-IV, the RETURN is necessary . It tells the 
microprocessor that the machine-language routine, 
which was called by either SYS or USR, is finished and 
that control now returns to the BASIC operating system. 
I neglected to include the RETURN in my first compila
tion of this sample program and was rather embarrassed 
when, after executing perfectly and printing out the cor
rect answers, the machine "crashed" and had to be reset 
for further use . 

Comparison of FLOPTRAN-IV and PET BASIC 
A sophisticated optimizing compiler can usually 

generate extremely efficient machine-language programs; 
a common result is a program that runs ten to a hundred 
times faster than an equivalent interpreted version. 
FLOPTRAN doesn't do quite that well, although its per
formance is significantly better than that of PET BASIC 
in all my tests. 

For the Risk-odds-<alculation program of listing 2, for 
example, the program · took 890 seconds (almost 15 
minutes) to reach the answer using the BASIC inter
preter. The FLOPTRAN-IV compiled version finished in 
only 97 seconds, which gives a speed advantage of better 
than 9to11 (Although it is possible that some speed could 
be gained by rewriting the BASIC program to use FOR
NEXT loops and other structures unavailable in 
FLOPTRAN-IV, I estimate it would be a small improve
ment, probably less than a factor of 2.) 

The original BASIC program used as the FLOPTRAN 
source code occupies 627 bytes plus 126 bytes for 
variables, for a total of 753 bytes. The compiled FLOP
TRAN program is bigger, taking 1437 bytes plus its stan
dard 130-byte table of twenty-six variables (not all of 
which are used in this program), for a total of 1567 bytes. 
The compilation time for this program is about 4.5 
minutes, most of which is spent writing to tape. 

Another simple test program, one that doesn't show 
such a great speed advantage for the FLOPTRAN com
piler, is a program to factor a large odd number by trying 
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WE CAN TAKE YOU FROM 

WATERLOO TO THE SUPER BOWL. 


(By way of the North Atlantic.) 

In the few sho rt months since we in trod uce Computer Bi smarck ~. we've rranspo rted over 2500 adventurous minds to the North Atlantic 

there ro recreate the historic battle between the awesome Germa n warship and the Briti sh Ho me Fleet. The startling realism and excitement of 
chat ex\)erience have prompted many we ll-seasoned trave le rs co procla im it " ... uniq ue amo ng compute r games and board g~mes alike.*" One 
enthusiast had this co say; "The wea lth ofd etail... is hard ly short of fa ntastic. O nly real war roo ms ... in the Pentagon have ever before been able to 
sim ula te a ba trle in this manner.** " N ow we offer two more stra tegy games to em ba rk you on new Aigh ts o f the imagination. 

COMPUTERNAPOLEONICS"' 
cakes you ro che barrl efie lds of W ate rloo on the 
fa tefu l day of Ju ne 18, 18 15. Here, the greatest 
ba ttle eve r fought is about co begin, awaiting 
only your commands co set the amassed armies 
in motion. 

You and your fri end choose your role 
eithe r as the mili tary genius, Napoleon, or as the 
Duke of W ellingcon, the iron-willed leader o f 
the Anglo-Allied fo rces. The video screen 
disp lays the map of the Belgia n cou ntryside wi th 
the arti llery, infantry, and cavalry un its under 
you r respect ive commands. 

AS NAPOLEON, you must utili ze you r 
supe rior combat strength and numbers to dea l 
W ellingcon a quick and decisive defeat before 
h is Prussian ally can supply reinfo rcements. 
Speed is o f rhe essence. But any tactica l blunders 
in military deployment will result in a repeat of 
h istory - Napo leon's ignomin ious defeat. 

AS THE DUKE OF WELLINGTON, 
you must nor only surv ive the onslaught of the 
French arti llery, cuirassicrs. and the d readed 
Imperial Guard, you must also inflict sufficie n t 
damage to Napo leon's fo rces to prevent his 
relentless northward march of conquest. 

THE COMPUTER, in our solita ire scena rio, 
plays W cllingron while you play Napoleon. 
Two levels of play are pro vided by making the 
cnrry of Prussian reinforcements variab le. This 
makes the need for French mil itary decisiveness 
and devastating execution even more critica l. 

FOR THE NOVICE AND THE ADVANCED. 

. 

Com pute r Napoleonics has all the advan tages of your 
basic, trad itional wargame - meticu lous dera il, rea li sm, 
and playab ility. Plus one. Because the computer keeps 
rnck of all the rules, neither player can make an illegal 
move. This makes learn ing it a cinch (mastery is quite 
another matte r), and it will convert the no vice wargamer 
in to a fanatic in no ti me. 

The advanced warga mer will fin d the computer a worthy 
opponent indeed, and the two leve ls of play in rhe so li ta ire version will 
challenge the most experi enced of stra tegists. 

COMPUTER QUARTERBACK"' 
propels you onto the playing field o f the Super 
Bowl. From its m ultiple o ffensive and defensive 

plays and its rea l-time playing conditions 
to the animated video display of the grid

iron and the halfti me statistics, no strate[,ry 
footba ll game has ever been more complete 

in deta il o r as exciting in realism. Three ver
sions are offered: Semi-Pro, Pro, and Compucer
as-Opponent. 

SEMI· PRO presents yo u wi th a cho ice of 18 
o ffenses and 14 defe nses. Here, you will begin to 
learn the innicacies o f football; the thrill of the 
pe rfectly executed rwo- min ute d rill ; the agony 
of the fumb le, interception, and penalty. On 
o ffense, you will learn to read the defense and 
ca ll aud ibles as needed. 

Afte r you have mastered the Semi-Pro 
version, it's time to move on to the Big 
Time ... the Pro version' 

THE PRO VERSION no t only gives yo u 
eve ry o ffense (36) and defense (24 plus double
teaming capabilities and special alignments) you 
could eve r wan t, it also gives you the team you 
want! With 2. 7 million computer d o llars, you 
get to d raft a team to your style and spec ification& 
Spend more on your quarterback an d receivers 
and your pas.~ing game may very well be 
unstoppable ...but your running game may suffer 
fo r lack of funds. 

THE COMPUTERe liminates all the organi· 
za tional drudgery of conventional board games. 
It plays scorekeeper, referee, umpi re, and lines
man. A s timekeeper, it makes you play in real
time. Take longer than 30 seconds to hike the 
ba ll and five ya rds will be marched off aga inst 
you for delay-of-game. 

"THE ROBOTS" is the team most ably 
coached by your fri endly compute r. It's ready to play any time yo u are. Ir 
even " learns" your tendencies and patterns th rough time, and it will 
make the necessary ractica l ad justments. le plays so we ll yo u must be in 
top fo m1 to srand a chance aga inst it. 

All yo u need to start on these m ind journeys is an Apple II wirh Applesofr RO M card, 48 K memory, and a m ini-flo ppy disc d rive. For $59.95, 
Compute r Napoleon ics comes wi th the game pro~ram m ini-disc, two mapboard ca rds, a ru le book, and rwo playe r-a id charts. Computer 
Quarre rhac k, for $39.95, gives you rhe game d isc, a ru le book, and fo ur play diagram charts. 

Credit ca rd holders, ca ll 800·648·5600 (toll free) and cha rge • Compurer Ambush (a tactirn l simulation of man-to-man combat in 
your order to your VISA o r MASTERC HARGE.. In Nevada, call 800- W orld War II) fo r your Apple: $59.95 (Operator 18 1) 
992-5710. For Com pu re r Q uarterback, ask fo r Operarnr 178; fo r To nrder by ma il. send yo ur check to Stra tegic Simulations In c., 
Computer Napoleonics, Operator 179. Depr. B, 450 San Antonin Road, Sui re 62, Palo A lto, C A 94 306. Our 

W hile you' re at it, yo u can also ge r o ur other games; 14- cby money hack gua r.m tee :i ssu res you r satisfaction. 
• Com/Jutcr Bismarck for your Apple: $59.95 (Operaror 180) 

Co mfmrcr Bismarck, TRS-80 48 K Disc $59.95; ilt,,~j- STRATEGIC SIMUlATIONS INC. 
32K Cassette; $49.95 

' Creative Compuring, A11g. 1980. A pple is a regiscered rrademark of Apple Compum lnc. 
'*Popular Mechanics, Aug. 1980. TRS-80 is a registered rrademark of Tandy CorpOTation. 
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Ja Hexadecimal Function of 
Address Routine 

0000 USR(P) 
CED6 SOR P 
CED9 SAND P 
0264 FRE(P) 
0285 POS(P) 
0349 STA$ 
D5C4 CHA$ 
0508 LEFT$ 
0604 RIGHT$ 
D60F MID$ 
0654 LEN 
0663 ASC 
0685 VAL 
D6E6 PEEK 
0728* s - p 
D73C JSR D95E, then S + P 
D73F* s + p 
D7AC normalize P 
DBBF LOG(P) 
D8FD 
0900* 

JSR D95E, t.1en S * P s. p 

Hexadecimal 
Address 

D95E 

D9E4* 
DA74 
DAA6 
DACE 
DADE 
DAE1 
DAED 
DAFD 
DBOB 
DB2A 
DB9E 
DE24 
DE2E* 
DEAO 
DF45 
DF9E 
DFA5 
DFEE 
E048 

Function of 
Routine 

[(A)+ 100(Y)]-S, separating sign, set sign 
comparison. return w ith (BO) in A 
S/P 
((A)+ 1 OO(Y)]- P, separating sign 
roundoff(P)-[(X) + 1OO(Y)), merging sign 
S-P 
P- S, with rounding 
P- S, without rounding 
roundoff(P) 
SGN(P)-A 
SGN(P) 
ABS(P) 
INT(P) 
SQR(P) 
SIP 
EXP(P) 
RNO(P) 
COS(P) 
SIN(P) 
TANt)
ATN P) 

Jb Hexadecimal Address 
Examples: Hexadecimal Values 

of Bytes for 
S pseudoreglster P pseudoreglster Contents 

S=e p = 11:12 
= 2.71828 ... 

BB BO exponent+ 80 82 81 
89 B1 fraction , most AD C9 

signif icant byte 
BA B2 fraction. byte 2 FB OF 
BB B3 fraction . byte 3 54 DA 
BC B4 fraction , least 59 A2 

sign ificant byte 
BO B5 sign 00 FF 
BE - sign comparison FF -
BF - roundoff byte 00 -

Jc Hexadecimal Value stored In floating (merged sign) 
Address notation 

CDBC 'Ir 

DDE3 1/2 
E01A 11:12 
E01F 211: 
E024 1/4 

Table 3: Overoiew of useful addresses and constants used by the original-version PET. Table Ja is a list of entry points to 
subroutines within the PETs read-only-memory firmware . Table Jb explains the makeup of the two floating-point 
pseudoregisters P and S. Table Jc gives the locations of five constants stored in the read-only-memory area of the PET. In table 
Ja , the routines marked with an asterisk (ie : all an'thmetic operations) must be set up before execution as follows : hexadecimal 
location OOBE must contain the exclusive-OR of th e contents of hexadecimal locations 0085 and OOBD. Also, the contents of 
hexadecimal location OOBO must be placed in the 6502 accumulator. 

all odd numbers as potential divisors, from 3 up to the 
square root of the number. The compiled FLOPTRAN 
code takes 60 seconds to factor the number 567,890,123; 
the same program run in PET BASIC requires 201 
seconds, a speed advantage of better than 3 to 1 for the 
FLOPTRAN compiler. But, after the BASIC program has 
been rewritten for speed, the revised program executes in 
101 seconds, giving a speed advantage of 1.7 to 1 for 
compiled FLOPTRAN. 
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One of the reasons that the BASIC interpreter does not 
have much of a disadvantage in this factorization prob
lem is that the BASIC program needs to use only a few 
variables, so that little time is wasted scanning through a 
variable table. Also, this program performs very little 
decimal-to-binary conversion and a small amount of 
branching from one line number to another (which 
requires more BASIC scanning to find the target line) . 
These three factors contribute to this problem's lower 



JUST A 118/T'' OF INFORMATION 

IN SIX COMPLETE GUIDES 


Handbook of Microprocessors, Microcomputers 
and Minicomputers 
John Lenk 
This invaluable guide descr ibes and identifies the 
capabili t ies of t he most popular l i nes of 
microprocessors available today. 
1979, 404 pp. $18.95 Cloth 

Microcomputer Interfacing, 1980 
Bruce Artwick 
Covering everything from input/ou tput methods to 
interface dev ices, this book integrates all the "how to" 
information necessary to assemble a microcomputer 
system. 
1980, 352 pp. $18.95 Cloth 

Minicomputer Systems: O rgan ization, Pro
gramming and Applicat ions (PDP-11 ) 2nd Ed . 
Richard Eckhouse and L. Rober! Morris 
Using examp les for the PDP- 11 and FORTRAN, this 
book illustrates principles and techniques appl icable 
to a wide variety of languages and mach ines . 
1979, 512 pp. $24.00 Cloth 

Microcomputer Experimentation with the 
INTEL SDK-85, 1980 
Lance Leventhal and William Walsh 
This reference provides a co llection of laboratory ex

perimen ts, emphasizing practical control applica

tions in engineering design. 

1980, 384 pp. $13.95 Paper 


Interactive Computer Graphics: Data Structures, 

A lgori thms, languages 

Wolfgang Ci lo i 
Th is comprehensive overview of all aspects of interac

tive computer graphics empha· izes interdependence 

of data structure . graphic algori thms, and program

ming language . 

1978, 352 pp. $22.95 Cloth 


Programming Standard PASCAL 

J.N .P. Hume and R.C. Ho lt 
Here the authors pre ent the language and methodol
ogy of structured programming systema tically. and 
step-by-step, with ample program il lustrating each 
poin t of PASCAL 
1980, 400 pp. $16.95 Cloth 

SEE THESE AND OTHER PRENTICE-HALL COMPUTER BOOKS AT: 

ARIZONA Kroch's & Brentano's NEW MEXICO PENNSYLVANIA 
Archdale's Bookmark 2950 Wabash Avenue White Oak Bookstore Pen n Stale Bookstore ---TO-ORDERBYMATL---· 
12 Fashion Square Chicago, IL 60603 29 First Plaza Ga leria McAllister Bui ld ing Mail th is order form to tor stop by) 

Scottsdale, AZ B5251 ()12) 332-7500 Albuquerque. NM 87 102 University Park, PA 16802 the bookstore of your choiC( 

(602) 945-8246 Byte Shop (505) 243-03 t 2 (814) 863-0205 PLEASE SEND ME: 
CALIFORNIA 5 S. La Grange Road NEW YORK TENNESSEE _ copies of Handbook of 
Scholar Book Store La Grange, IL 60525 Triangle Book Shop. Inc. Burke's Book Store, Inc. Microprocessors, Microcompute rs 
327 Richmond Street (312) 579-0920 403 College Avenue 634 Poplar Avenue 

a nd Min icompu te rs @ $18.95
El Segundo, CA 90245 INDIANA lthica, NY 14850 Memphis, TN 38105 
(21)) 322-3161 Book World (607) 272-7 111 {90 11527-7484 each. 

Asucla Students' Store 192 University Park Mall Downtown Book Store TEX AS _ cop ies of Microcomputer 

308 Westwood Place M ishawaka, IN 46544 172 Fulton Street Vorsity Book Store, Inc. Inte r fac ing , l 980@$18.95 each. 
Los Angeles, CA 90024 (2 19) 277-5700 ew York , NY 10007 641 J Hi llcrest Avenue 

_copies of Minicomputer System s 
(213) 825-7711 X239 MASSACHUSETTS (2 12) 267-58 17 Dal las, TX 75205 
Keplers Books The Coop Harcourt, Brace & Javonovich (2141 528-9266 @ $24.00 each. 

825 El Camino Real 1400 Massachusetts Avenue 757 Jrrl Avenue Brown Book Shop _ cop ies of M icrocomputer 
Menlo Park, CA 94025 Cambridge, MA 02238 New York, NY 10017 1219 Fannin Street Experi m e n la l ion with the INTEL 
(4 15) 324-4321 1 (800) 343-5570 (212) 888-3333 Houston, TX 77002 

SDK-85 @$13.95 each. 
The Computer Store MICHIGAN McGraw-Hill Bookstore 1713) 652-3937 
820 Broadway Wayne State University 1221 Avenue of the Americas Micro Store _ _ copies of Interactive Computer 

Santa Monica, CA 90401 Book Store New York, NY 10020 634 S. Cent ral Expressway Graphics@$22.95 e a ch. 
(2 13) 395·6956 Detroit, Ml 48202 (2 12) 997-4 100 Rich.irdson, TX 75080 _ copies of Programming Sta nda rd 
CONNECTICUT (313) 577-2442 Pace University Bookstore (214) 231- 1096 

PASCAL@$ 16.95 each .Huntington's Bookstore MINNESOTA 2 Spruce Street WASHINGTON 
65 Asylum St reet M innesota Book Center New York, NY 10038 Heri tage Books Tota l Price for Book s 
Hartford, CT 66 t03 231 Pill sbury Dri ve SE (2 12) 349-8580 Renton Shopping Center Sta le & Sale T ax ( i f 
(203) 527-1835 M inneapolis, MN 55455 NORTH CAROLINA Renton, WA 98055 

applicab le)
DELAWARE (612) 373-3688 Byte Shop of Char lotte 1206) 27 1-1 776 
McMahon Books, Inc. MISSOURI 634 1 Albermarle Road The El I iot Bay Book Co . Pos tage & H a n d l ing 

101 Christiana Mall UMKC Bookstore Charlotte, C 282 12 Fir<I & S. Main St reets ($ 1 .25 per book) 
N~wa rk, DE 19702 5100 Rock Hill Road (704) 568-8100 Seall le, WA 98 104 To ta l En closed (Check or 
()02)366-7575 KansasCity,M0641 10 OHIO 1206) 624-6600 

Money O rder)
FLORIDA (816) 276- 1401 Barnes & Noble Books tore WASHINGTON, D.C. 
The Bookery, Inc. Wash ington Univ .Bookstore 2400 Euclid Avenue Students Book Company 
2107 S. Babcock Box 1074 Lindell & Sk inker Cleveland, OH 4411 s 21 20 Pennsy lvania Avenue I NAME 
Melbourne, FA 32901 St. Louis, MO 63 130 (2 16) 861-6464 Washington, D.C. 2003 7 I 
( 05) 727-8608 (3 14) 889-5500 Wilke News 12021223-3334 I 
GEORGIA NfW HAMPSHIRE 123 South Ludlow WISCONSIN I ORGANIZATION 
Engineer's Bookstore The Dartmouth Bookstore Dayton. OH 45402 University Book Store 
128 North Avenue 33 South Main Street (5 13) 223·284 1 71 'I State Street I 
Atlanta , GA 30313 Hanover. NH 03755 OKLAHOMA Madison, W I 53703 I ADDRESS 
\40 4) 892- 1669 (603) 643-3616 Microlithics, Inc. (608) 257-3784 I 
llllNOIS NEW JERSEY 304 N. Meridian # 15 Sc. hwa~z Book Shop 
Byte Shop McGraw-Hill Bookstore Oklahoma City , OK 73 107 440 W. Wisconsin Avenue I C ITY --------------
1602 S. Nei l Princetown Road (405) 947-5646 Mi lwaukee. W I 53203 I 
Champaign, II 61820 Heightstown, NJ 08540 t41412n-2700 I 
f217) 352-2323 (609) 448-1700 ST ATE/Z IP 

1~~~~~~~~~~=~~~~~ 
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Listing 2: Sample FLOPTRAN-IV program . Th~ program. calculates the possible outcomes of a dice ro ll in the game Risk, with the 
attacker ro lling three dice and the defender roll ing two dice. See text fo r de tails. 

LIST -120 

1 LET F=O 61 F=F+O 
: GOT O \\ 

29 o%u-v 4 1 T= 213 E=E - 0 
:Z =Y 


: LET H=O 

:O =S GH<O>:IF E GOTO 17 :LE T G=O 
:O=O+O : Y= T 


:LET J= O 
 : IF 0 GOTO 39 71 H=H+O 
:LET A=7 

15 GOTO 3 
43 0=2-X :GOTO 11 

:LET B=6 31 T:U :O:SGH <Ol 

:LET C=6 


17 LE T D=6 
:O =O+O:U =V 100 B=B-0 

: LET 0=1 : IF o GO TO 51 :V=T :IF B GOTO 7 

3 A=A-0 

21 l =I+O 

33 O=X-U 45 O=V- U 110 C=C-0 
:IF A GOTO 9 

23 V=A 
:O=SGH(Q) :O=SGH <O> : IF C GO TO 5 

:X=C 
:U =B 

:O=O +O :O=O+O 

4 GOTO 100 
 : IF 0 GO TO 39 : IF 0 GOTO 53 120 PRINT F,G,H: Y= D 

:Z=E 
35 T=X5 LET B=6 

: X= U25 O= X- U 
:U =T7 LE T A=6 :O=SGN <O> 

:0=0+0 
39 0=2-Y9 LET D=7 : IF 0 GOTO 29 

:O=SGN <O >: LET E= 6 
:O=O+O27 T=X 
:IF 0 GOTO1 I D=D-0 :X =U 

: IF D GOTO 21 :U=T 

Notes on CHEEP PRINT 
CHEEP PRINT is a software/ hardware combination 

invented by Charles A McCarthy (1359 W Idaho Ave, 
St Paul MN 55708) to print the listings given in this 
article; it allows a user with a printer and modem to 
interface the two to a personal computer. Functional
ly, CHEEP PRINT produces a rapid sequence of 2025 
and 2225 Hz tones (via a short machine-language pro
gram) that are converted into RS-232C ASCII 
character data by a standard Bell-103a-type modem. 
When storing programs, a simple low-pass filter is 
inserted between the computer and the cassette 
recorder to smooth the output waveform for the 
cassette recorder. A BASIC driver program formats 
the program listing and passes characters, one at a 
time, to the machine-language subroutine that 
generates the tones . 

In this implementation, a Commodore PET micro
computer and a Teletype Model 43 are used. The 
machine-language subroutine for the PET is shortened 
by the use of the internal clock and programmable 
shift register of a 6522 VIA (Versatile Interface 
Adapter) chip within the PET; these are used to 
generate the required square-wave tones, which are 
made available on the CB2 pin of the PET's user port. 

execution time . On the other hand, the Risk program uses 
many variables and branches, giving the FLOPTRAN 
compiled program more of an edge there . 

Final Remarks 
When the FLOPTRAN-IV compiler program is run, the 

result is a set of numbers that have been written to the 
PET's cassette tape drive. This tape, which contains the 
location and contents of the machine-language program 
that is the compiled equivalent of the given FLOPTRAN
IV source program, must be loaded into memory before 
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:F =F/I 
47 GO TO 61 :G=G / I 

:H=H / J 
51 O=Y - U :PRIHT F,G , H 

:O =SGN <O> :RETURN 
:O=O+O 
:IF 0 GOTO 71 

43 53 G=G+O 

:GOTO 11 


the compiled program can be run. This is done by run
ning the FLOPTRAN-IV loader program in listing 3. 

This short BASIC program reads in the starting address 
for the compiled code (in the variable PC, which serves as 
a program counter), POKEs the following numbers into 
consecutive memory locations until it encounters a - 1 
end-of-program marker (written to the tape by line 60060 
of listing 1), then reads in the addresses and correction
bytes to put into those GOTO and GOSUB instructions 
that need them. A final - 1, written to tape by line 61000 
of listing 1, ends the loading process. 

The loader program prints out the starting and ending 
addresses of the compiled code so that the user can check 
that no data blocks were dropped by the PET's tape 
recorder . I did not include a subroutine in the FLOP
TRAN compiler to force the PET's tape-recorder motor 
to leave extra gaps between data blocks (if necessary, this 
can be done with a POKE 59411,53 instruction). Instead, 
I have added a 5000 to 10,000 1-tF capacitor which is con
nected across the motor terminals during recording; this 
automatically causes the recorder to leave enough space. 
The discharging capacitor makes the motor run on for 
some time after it would normally stop. lf your machine 
needs longer gaps, you may add the above POKE state
ment, perhaps between lines 49100 and 49120 (this is 
within the frequently called subroutine which fetches the 
next nonblank character). 

By choosing the starting address for the compiled pro
gram appropriately , you can load the compiled program 
into memory and then load a monitor program that will 
allow you to save the compiled code as a binary machine
language file. Generally these binary files are much more 
reliable than ASCII data files, and of course, they load 
much faster. 

You can also locate a compiled program in the video
display area of memory, locations decimal 32,768 thru 
33, 791, provided that the program is small enough to fit. 
Running such a program gives very interesting visual 
effects. 



and edited.OS-9 '"' LEVEL 1WO MULTIUSER 
OPERATING SYSTEM • Buffer, line and character oriented 

commands.

True r:nul'.itasking, -~ul t 1u_ser OS • Search, change and extend operations.6 8 0 9
for t1meshar.ing_ 0 1 1 eal-ttme 	 • Permits multiple input/output files. 

con_trol appltcat1 onsSOFTW~REO Disk or tape $75.00 
• Soph1st1cated m~mory 	 0 HOM set (2716) $90.00 
management permits use 
of over one megabyte. 

• Versatile, easy-to-use input/output 	 OS-9™POWER

supports multiple devices. 
• UNIX •M -like file structure including 
hierarchical directories, pipes, filters, 
and byte-addressable random access files.TOOLS

· 	 d · 
• Provides log-on passwor protection
and user file security.

C · .• an run on sma 11 , mexpens1ve
systems with fl oppy disks and as little as 
32K memory. 
D $495.00* 

OS-9™ LEVEL ONE 

OPERATING SYSTEM 


Amultitasking real-time operatin~ 
system for software development. 
process control and smaller 

multi-user applications. 
• Versatile input/output system can 
support multiple devices using 
interrupt-driven, OMA, or program
controlled data transfer. Users can easily 
add additional 1/0 devices. 
• Tape or disk-based versions ava ilable. 
• Disk versions support UNIX 'M -like 
hierarchical directory structure and 
byte-addressable random-access files. 
• Memory management for single 
address-space (up to 64K). 
D Disk version $150.00* 
D Tape version $95.00 

BASIC09™ 
PROGRAMMING 

LANGUAGE SYSTEM 

Extended BASIC language 
compiler/interpreter with 
integrated text editor and debug 

package. Runs standard BASIC programs 
or minimally-modified PASCAL programs. 
• Permits multiple named program 
modules having local variables and 
identifiers. Modules are reentrant. 
position independent and ROMable. 
• Additional control statements for 
structured programming: IF .. . THEN 
. . . ELSE, F'OR ... NEXT, REPEAT .. . 
UNTIL, WH ILE ... DO. LOOP ... 

ENDLOOP. EXITIF .. . E DEXIT. 
• Allows user-defined data types and 
complex data structures. Five built-in 
data types: byte. integer, 9 digit 
fl oating-point, string and boolean. 
• Outperforms any other BASIC on any 
8-bit MPU. 
• Available on ROM. disk or casselte 
tape. Runs under OS-9 "' Level One or 
Level Two. 
D Disk or tape $195.00* 

MICROSOFT 
6809 BASIC

S	tandard Microsoft BASIC optimized 
for the 6809 and OS-9 •M . 

• Four data types: integer, string, 
single precision and double precision 
floating point. 
• Program trace and edit capabi lities. 
• Automatic line numbering and 
renumbering. 
• Supports random and sequential 
file 1/0. Full PRINT USING for 
formatted output. 
D Disk or tape $250.00 

OS-9 '.. TEXT 
EDITOR 

INTERACTIVE ASSEMBLER 

Compact Motorola_compatible 

assembler for machine language 

program development.

• · "b h" d 
. 0 per~tes .in at~ mo e or 
mteract1ve lme-by-ltne mode. 
• F 	 Tt' , g t' f OS 9,M 

aci 1 ies ior enera ion o 
memory modules and system calls. 
• Formatted listin~s include syntax and 
context error checking. 
• Runs on OS-9 'M Level One or 
Level 1\vo. 
D Disk or tape $75 .00 
0 IWM set (2716) $90.00 

OS-9 1 
M 

INTERACTIVE 

DEBUGGER


Facilitates testing and debugging of 
machine- language programs. 

• Includes common "monitor" 
funct ions: memory examine/change, 
breakpoints, display/change registers. etc . 
• Calculator mode evaluates ari thmetic 
expressions in hex. decimal or binary. 
• Access to system commands. 
•Available on ROM, disk or 
cassette tape. 
D Disk or tape $35.00 
0 ROM (2716) $50.00 

BASIC W is a trademark of Motorola . OS-9 is a 
trademark of Motorola and Microware' . UNIX is a 
trademark of Bell Telephone Laboratories. 

Most software is available on ROM , 
diskette and tape in versions for many 
popular 6809 computers_ Source listings 
and yearly maintenance/update service 
are sold separately for most programs. 
*Specify manufacturer and t:ype of CPU 
and 1/0 controllers. Contact Microware®

M inimum-keystroke macro text for specific availabilit:y.
editor useful for text 

preparation or interactive 


word processing. 	 MICROWARE@ liiili
• User-defined macros with 
parameters pennit virtually 	 Microware ystcms Corp . . Dept. TH 

5835 Gr;md Avenueunlimited command expansion . Des Moines, Iowa 50304
Macros can be saved, loaded 	 (515) 279-88114 
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· 	 SORCERER* 

SOFTWARE! 


Unless otherwise noted, all programs are on cassette and 
require only SK of memory. 

FORTH 
new! Now Sorcerer ow ners can en1oy lhe conve nrence and speed ol lhe las cinaling FOR.TH 
programming language. Based on FIGFORTH and wrillen by James Albanese , lh1s ve rsion 
was designed especia ll y fo r lheSorcerer and includes lhe ca pability lo read and wrile dala 
(screens) 10 cassette lape and a complele on·screen ed itor. Requires al leasl 16K of RAM. 

$49.9 5 

new! GRAPHICS ANIMATION by Lee Anders. This package provides the BASIC program· 
mer wilh a powerlu I sel ol commands for graphics and animalion . The program is written in 
machine language bul is loaded togelher wilh your BASIC program and graphics definilions 
w1lh a CLO AD command. Any image Imm a character to a large graph ic shape may be 
plotted, moved. or erased with si mple BASIC commands. Encou nlers of plotted characler 
sets with background characlers are de lee led and background images are preserved .Con· 
la ins a med ium resolul ion plotting routine. A keyboard routinede tecls key presses without 
carriage returns. Inc ludes aseparale program lor consl ructing images. $29 .95 

new! STARBASE HYPERION'" by Don Ursem. Al lasl, a lrue strategic spa ce game lor the 
Sorcerer' Delend a lront-line Siar Forliess aga inst invasion lorces ol an alien empire. You 
create. deploy, and command enlire ship squadrons as we ll as gr ound de leoses in thi s 
complex laclical simulalion of war in the lar lulure. Wrillen in BAS IC and Z·BO code. Full 
graph ics and re a Iii me comba l stalus display. Includes lul l insl,uclions and STAR COM battle 
manual . Requires al least l GK ol RAM. $17.95 

new! HEAD-ON COLLISION'" by Lee An ders. You are dnving clockwise and a computer· 
conlrol led car is driving counter clockwise. Th ecompu ter's ca r is trying lo hil you head on. 
bul you can avoid a co llision by changing lanes and ad justing you , speed. Al lhesame lime 
you try to dnve over dols and diamonds lo score points. Th ree levels ol pl ay, machine 
language programmin g, and excellent graphics make thi sgame challengingand eiciling lor 
all . Al leas t IGK ol RAM 1s required. $14 .95 

new! LUNAR MISSION by Lee Anders . land your spacecrall soll ly on lhe moon by 
con trnll ing you r cralt's three propu lsion engines. Avoid lunar crale rs and use your limited 
fuel spa rrngly. You can see bolh a prolile view ol lhe spacecra fl coming down and a plan 
view ol the land ing area . Land successlully and you get to view an animaled wa lk on the 
moon. Nine leve ls ol play provide a sh ll challenge to lhe most ski llfu l astronaut. Requires al 
leasl 16K al RAM. $14.95 

new! HANGMAN/ MASTERMIND by Cha rles Finch.Twotradihonal games are broughl to lile 
by So,cerer graphics. HANGMAN has th ree dillereot vocabu lary levels lor you lo choose 
from In MASTERMIND. the compulerselects a lou,·cha racler code and you have to uncover 
11 . These lwo games provide an enioyable way for young people lo develop Iheir vocabu lary 
and ll1 e1r logical reason ing abil ity. Wri tlen in BASIC. S11.95 

QS SMART TERM INAL by Bob Pierce. Conver! your Sorcerer lo asmarl termrna l. Used with a 
modem, this program provides lhe capabil ily lor you to communica te elfic1ently and save 
conoecl lime with larger compulers and other microcomputers. The program lormals 
incomrng dala lrom lime-sharing systems such as The Sou rce lor lhe Sorcere r video. 
Incoming data can be stored !downloaded) into a filern RAM. Files. inc lud ingprograms. may 
be saved lo or loaded born casselte, listed on lhe video. transmilled ou t through you r 
modem. or edited wtth an on -board lext editor. Interlaces wilh BASIC and the Word 
Processor Pac. $49.95 

OPX '" (De ve lopment Pac Extension) by Don Ursem. Senous ZSO program developers wi ll 
lind lh1s utolily pr ogram lo be invaluable. Move the line pointer upwa,d. Locale a word or 
symbol. Change a character string wherever ii occu rs. Simple commands allow you to jump 
d1reclly born ED IT to MONITOR or DDT80 modes and au lomatica ll y sel up lhe 1/ 0 youwan l 
lor llsl 1ogs. Bu1lt ·in senal driver. Slop and restart lislings. Aborl assembly wilh lhe ESC key . 
Save backup files on tape al 1200 ba ud. Load and merge hies lrom tape by lil e name. 
Versions loi SK. 16K, 32K, and 48K Sorcerer all on one casset te. Requ ires lhe Sorce rer's 
Oevelopmenl Pac. $29.95 

Other utility programs: 

PLOl by Vic folomei. High res and low res modes . . . . ..... ............. Sl4.95 
SHAPE MAKER'" by Don Ursem. An on-screen characler maker . . . . $14.95 
DEBUG by Bob Pierce. Debug mach ine language programs . . . . . . . . S14.95 
SOFTWARE INTERNALS MANUAL by Vic Tolomei. A 64-pa ge book. . .. $14.95 

Otner game programs: 

MARTIAN INVADERS'" by James Al banese . .. .... .... . ....... .. ....... Sl4 .95 
NIKE II'" by Charles Finch and Bob Brolfet . . . . . . . . . . . • • . . • . . . . . . . . . . Sl 1.95 
TANK TRAP by Don Ursem . . . . . .. .. .. .. . .. . - . . ... . , . .. . . . Sl 1.95 
MAGIC MAZE'" by Vic Tolomei . . . . . .. .. . . . .. . .. .. . . .. . . . S11.95 
FASTGAMMON'" by Bob Chrislia nsen . . . . . .. .. . .. • . .. . . . . . .. . . .. . . . .. $19.95 

QUJILITY SOFTWJIRE 
6660 Reseda Blvd , Suite 105. Reseda. CA 91335 
Telephone 24 hours. seven doyso wee~: ( 213)344-6599 

WHERE TO Gfl IT: Ask yo ur nearest Sorcerer dea ler lo see Q11ality Software 's So rce rer 
programs. Or, if you prefer. you may order direclly from us. MasterCharge and Visa card· 
holders may telephone their orde,sand we will deduct $1 from ordersover$19 tocompen· 
sate fo, phone cha,ges.Or ma il your order to lhe address above.California resi dents add 6% 
sales la l . Shrpping Charges: Withrn Norlh Americaorders mus! include $1.50 for lirsl class 
sh ipping and handling. Outside Norlh America lhe charge lor airm ail shippingand handling 
1s $5.00 - payable in U.S. cu ,rency. 
•Jhe name ··soRCERER'" has be-en 1rac:Jema1ked by Ern1'p'. 1nc_ 
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Listing 3: FLOPTRAN-IV loader program. This program is exe
cuted to transfer the compiled FLOPTRAN-!V program from 
the PET cassette tape drive into memory. See the "How to Use 
the FLOPTRAN-IV Compiler" text box for details . 

I 0 OPEN I: INPUT NI , PC: PRINT "BEG IN AT"; PC 
20 INPUT NI, A: IF A= >0 THEN PO KE PC.A : 

PC =PC + I: GOTO 20 
30 PRINT "END AT"; PC - 1 
40 INPUT HI. PC: IF PC<O THEN CLOSE i: END 
50 INPUT Hl .A: POKE PC.A: INPUT NI.A: 

POKE PC + l ,A: GOTO 40 

What other logical improvements can be made to make 
FLOPTRAN faster and more useful? String-handling 
capabilities sometimes come in handy; it would not be 
hard to allow the compiled program to recognize string 
variables and print them when requested, though I'm not 
sure how you would go about manipulat ing strings. 

Perhaps the compiler should not allocate a fixed 
amount of space to a table of only twenty-six variables; 
instead , it might define variables when needed by the 
program. Arrays of variables, whic:h are also valuable to 
have, should not be hard to implement. 

FLOPTRAN suffers from the simplicity of its 
conditional-branching structure; an 1F statement that 
could test for conditions other than zero/nonzero would 
be a profitable addition. It also would be good to have a 
looping structure available, similar to BASIC's 
FOR... NEXT, or perhaps like FORTRAN's DO-loop . 
Even a simple decrement-and-skip-on-zero calculator
type instruction would save time and space in many pro
gramming situations. Simple integer variables and integer 
arithmetic might also be worth having for many tasks. 

I've resisted pursuing some of the above modifications 
to FLOPTRAN-IV in order to retain the language's com
patibility with BASIC; perhaps that compatibility should 
be given up in exchange for more power and efficiency. 

I would be interested to hear from readers who have 
used or 	 improved upon FLOPTRAN or who have 
adapted it to other machines. The idea of a tiny compiler 
that uses 	an existing BASIC interpreter (especially one 
that permanently resides in read-only memory) is a sim
ple idea, but I haven't seen it discussed in print. It is possi
ble that if a manufacturer were to have a few hundred to 
a couple 	 of thousand bytes of read-only memory 
available beyond the BASIC interpreter, he could put a 
better version of a FLOPTRAN-like compiler in that 
space so 	that it would always be available . Interpreted 
BASIC is 	wonderful, but there are some programming 
jobs that need more speed and efficiency - jobs only a 
compiled language can fill.• 

Reference 
Barnett, Bruce D, " How to Program a Complex Problem," Personal 
Computing, September 1979, pages 26 to 30. 
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helpful ideas and programming tools, without which FLOPTRAN 
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I 
SAMS CIRCUIT DESIGN SOFTWARE. 

37 TECHNICAL PROGRAMS TO LET YOU SPEND LESS TIME ON ROUTINE CALCULATIONS, STATISTICS, 
AND ANALYSES ... MORE TIME ON CREATIVE DESIGN AND ENGINEERING. 

Sams- the leader in technical publishing-now offers the most ad
vanced engineering software systems available. These tested, 
documented, debugged programs can be used as stand -alone pro
grams or as subroutines for more complex programs. 

• FASTER INFORMATION - Solve simultaneous equations with rea l 
andcomplex coefficients and polynomial roots. Quick ly determine the 
effects of an infinitely variable set of design parameters. Plot graphs 
for various functions while varying scales to fit data . 

• EASY TO RUN- 7 cassettes include 37 debugged programs. 

D PLOTTING GRAPHS FOR VI DEO DISPLAY (5 Programs) 
Cor1es1on 

s16.95 
H1s1 og roms Plols. PlolsSem1-Logori1h m1c Plols PoLog-Log lo1 Plors # 26006 

D PLOTTING GRAPHS FOR LINE PRINTER (3 Progroms) 
Carres1on Plots Sem1 ·Logonthmic Pl ols Polar Plots #26000 S16 95 

D AC TI VE FILTE R DESIGN (6 Programs) 
Low and High-Po ss (Besse l. Burlerworrh. I . 2. and 3-dB Chebyshev) S101e-IA:moble Fi iier 
Bandpass Fillers w1lh o·s less !hon 10 and 50 Srog gered·Tuned Burrerworlh Bandpass Fillers (2. 
3. or 5 stoles) Nolch Filler. 112600 l $21 95 

D DESCRIPTIVE STATISTICS & REGRESSION ANALYSIS (3 Programs) 

Descr1p11ve Slohslics (mean. standard dev1011on. variance, kur1os1s. z-scores) Curvilinear Regres · 

s1on ( linear. mverse. polynom1nol. exponenlial , logorilhm1c) Mull1var1oble Linear Regression. 

1126002 $2 I 95 

D ELECTRONICS I (5 Programs) 

Zener D1ooe \Qlloge Regulolor Design. 555 Ti mer 

Trons1s1or Bias Poromelers Sing le-Siege T1ons1s1or 

Design 1126003 S16. 95 


D ELECTRONICS II (7 Programs) 

4-0uodronl Arc1ongen1 Funcr 1on Reciongulofl Polor 

emol1cs . Minimum and Ma ximum \l'.l lues of on Array Rools ol Polynom10ls w1lh Real Coefhc1en1s 
Inverse Laplace Tronslorms of o Transfer Func11on So lulion of S1mulloneous Equolions v11lh Real 
and Comp lex Coefhc1en1s. 1126004 S16 95 

D ELECT RONICS 111(8 programs) 
Average and RMS \Qlues of o Periodic Funclion Fourier Series Expansion of a Period Funcl1on 
Fourier Transform and Speclrum Plol Analysis of Damped Osci11a11ons Impedance Malching 

Design (monos1oble ona os1001e c11cu11s) 

Ampllher Design Heal Sink Selecl1on and 


Conversion and Complex Number Molh


•FULLY DOCUMENTED -Easy-lo-read and follow instructions. 

• DESIGNED FOR POPULAR MICROCOMPUTERS- Designed for use 
on TRS-80 systems having Level II BASIC and at least 16K RAM; 
many of the routines can be adapted to run on other popular com
puters. Programs will be available soon for Apple and Ohio Scientific. 
• PROGRAMMED, TESTED, AND DEBUGGED BY HOWARD M. 
BERLIN - Howard M. Ber lin- on author in me Blacksburg Series- is 
on electrical engineer wi th the Chemical Systems Laboratory at Aber
deen Proving Ground, Maryland, and has been adjunct instructor in 
theDeportment of Electrical Engineering at theUniversi ty of De laware. 

r------------------------------------, 
lno1co1e quan1111 es tn Iha boxes above on.a relurn en1ire od with order 

Moll lo: Howard W. Sams & Co., Inc. • 4300 Wesl 62nd S1ree1 
Indianapol is. IN 46206. (3 17) 298-5400. 

AMOUNT OF ORDER S·--,-,-,-------- - ---
(oda locol lox where applicable) 

AD0340 PAYMENT ENCLOSED 

0 CHECK 0 MONEY ORDER 
0 VISA 0 MASI ER CHARGE 1nre1ll0nk No _ ______ 

Expuouon Dole ---------------

Accounl No - ----------- - --- 

Nome (prinl ) _________________ 

S1gno1ure ____________ _ _ ____ 

Addrns s __________________ 

C11y Sl01e Zip,_ ____ 
SE ND INFORMAJION ABOUT PRICE AND AVAILABILITY FOR SAMS SOFTWAR E 
FOR C APPLE C OHIO SCIENTIFIC 

I 
Sams Softwore Sysre ms are ovo1lable from mo1or Sams Dis1r1bulors ona Com· I 
puler Stores Prices good 10 U S A only ln Canedo. c:onlocr Lenbrook I 
lnduslries. Lia • Scorboiougn, Onrollo. MI H I HS. Canada. Offe1 expi1es I 
12131 180 I 

PMS Pl-TEE (dello-wye) Transforms #26005 516 95 

D CIRCUll DESIGN PROGRAM MING BOOK FOR THE TRS-80 
C11cu1I Design Programs for lhe TRS·80 by Howord M Berlin lealures all of lhe programs llsled 1 sams·~eooksJ 
above . and more 112174 l S10.95 ~------------------------------------~ 
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(: commodore 

NEECO PROUDLY ANNOUNCES OUR 
"Your complete source NEW ONE YEAR WARRANTY 
for all CBM Hardware ON ALL CBM COMPUTERS! and Software Products" 

" All CBM Computers purchased between June 15th and Sept. 15th 
w ill automaticall a full one ear NEECO warrant " 

The 8032 CBM Computer is now available! CBM™8000 SERIES BUSINESS COMPUTERS 
The new Commodore 8000 series compu ters offer a w ide screen 
display to show you up to 80-character lines of information . Text 
ed iting and report formatting are faster and easie r with the new 
wide-screen display. T he 8000 series also provides a resident 
Operat ing System with expanded functional capabilities . You 
can use BASIC on the 8000 computers in both interact ive and 
program modes. with expanded commands and functions lor 
ari thmetic, editing, and d isk fi le management. The CBM 8000 
series computers are ideally suited tor the computing needs ot 
the business marketplace. 

CBM™8050 DUAL DRIVE FLOPPY DISK 
T he CBM 8050 Dual Drive Floppy Disk is an enhanced version ot 
the Intelligent CBM 2040 Disk Drive . The CBM 8050 has all of the 
fea tures of the CBM 2040, and provides more powerfu l sof tware 
capabi l ities, as well as nearly one megabyte of online storage 
capacity . The CBM 8050 supplies relative record files and 
automat ic d iskette init ialization. It can copy all the files from one 
diskette to another wi thout copying unused space. The CBM 
8050 also offers improved error recovery and the ability to 
append to sequent ial files. 
HARDWARE SPECIFICATIONS FIRMWARE 
Dual Drives DOS version 2.1 
Two microprocessors Sequential file manipu lation 
974K Bytes storage on two Sequential user files 

5.25" diskettes (single sided) Relative record fi les 
Tracks 70 Append to sequential files 
Sectors 17-21 Improved error recovery 
Soft sector format Automatic diskette initialization 
IEEE-488 interface Au tomatic directory search 
Combinat ion power (green) and Command parser for syntax 

BM ;:;;:; .~~::. 
.... ~ ~......~ 

error (red) indicator l ights validation 
Drive Activity indicator lights Program load and save 
Disk Operat ing System Fi rmware 

(12K ROM} 
Disk Buffer (4K RAM) 

CBM PRODUCT DESCRIPTION PRICE 	 CBM PRODUCT DESCRIPTION PRICE NOTE: 
4008~ BK RAM-Graphics Keyboard-40 COL $ 795.00 	 2040 Dual Floppy-343K-00S 1.0 $1295.00 All current CBM4016N \6KN RAM-Graph ics Keyboard-40 col. $ 995.00 4040 Dual Floppy-343K-OOS 2.0 $1295.00 
40168 16K RAM-Business Keyboard-40 col. $ 995.00 production 8050 Dllal Floppy-974K-OOS 2.0 $1695.00 • 
4032N 32K RAM-Graphics Keyboard-40 col. $1295.00 computers/disks C2N Cassone External Cassette Drive $ 95.00 
4032B 32K RAM-Business Keyboard-40 col. $1295.00 CBM to IEEE CBM to 1st IEEE Peripheral $ 39.95now contain8016 1~K RAM-80 Col.-4.1 O/S $1495.00 • 	 IEEE lo IEEE CBM to 2nd IEEE Peripheral $ 49.95 
8032 32K RAM·BO Col.·4. 1 O/S $1795.00 operating system 	 8010 IEEE 300 Baud Modem $ 395.00 * 
2023 Friction Feed Printer $ 695.00 4.1/DOS 2.1 	 2.0 DOS DOS Upgrade for 2040 $ 50.00 
2022 Tractor Feed Printer $ 795.00 	 4.0 O/S OIS Upgrade for 40 Column $ 100.00 

"Asterisks Indicate fall delivery- all others are Immediately available. 

SPECIAL OFFER ON CBM COMPATIBLE BUSINESS SOFTWARE! 
Purchasing software has always been difficult due to the "you buy it - you own it" altitude of most 
vendors. We at NEECO, recognize this problem and can now, on all of the Software Packages listed, offer 
a full 30 day refund policy to NEECO's customers. Now you can purchase with confidence. Buy it - try it; 
if the program package is not su itable for any reason , send it back to us within 30 days and we will refund 
the full purchase price- less shipping charges! 

SOFTWARE APPLICATION REQUIRES AUTHOR AVAILABILITY PRICE 
Word Pro I Word Processing SK • casselle Pro Micro lmmedia1e s 29.95 
Word Pro II 10K • 2040 	 99.95 
Word Pro Ill 32K • 2040 	 199.95 
Word Pro IV 8032 • 2040i 8050 	 299.95 
BPI ln1egra1ed Gil Business 32Ki 8032 • 2040 BPI 	 360.00 
BPI I nvenlory 	 T.B.A. 
BPI Payrol l 
BPI Enhanced AIR 
CMS Gi l CMS Soflware 295.00 
CMS AIR 195.00 
CMSA/P 195.00 
CMS Customer Mail List 195.00 
CMS Payroll 350.00 
BMB Oalabase All Business 32Ki B032 • 2050i 8050 BMB Augusl/Sept. 295.00 

'Wordprocessing Software requires output printer. We recommend tho NEC Spmwri ter ($2995) for letter qualily . 
·PE T is a registered trademark of Commodore Business Machines. Small Keyboard PETS require a ROM Aelrofit Kit. 

Mul1i-Clus1er Is available In Canada from BMB Compu Science. P.O. BOX 121 . Millon, On lario. L9T2Y3 
All prices and specificat ions am subject lo change without notice . 

NEECO NEWENGLANDELECTRONICSCO.,INC. (617) 449-1760 
"NEW ENGLAND'& Largest

679 HIGHLAND AVE. MASTERCHARGE OR VISA ACCEPTED 
Computer Showroom" TELEX NUMBER 951021 NEECO

NEEDHAM, MA 02194 	 ·• 	 MON-FRI, 9:00-5:30 
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ALi:O~ COMPUTER 
ALTOS ACS 8000-5 ALTOS OFFERS OUR USERS 

• Dual 8" floppy disks TOTAL SYSTEM CAPABILITIES 
• Megabyte storage AND FLEXIBILITY ... 
• 64K RAM - • • 	 • ZBO based• CP/M •Multi-User 
• Totally expandable • Hard Disk •Seven languagesto Hard Disk (29MB) - -	 • MP/M • NEECO system supportand Multi-User 

• Full Word Processing 

$5990 
• 	 "ALTOS Computers offer you System 

Flexibility and Reliability" 
CONTACT NEECO FOR ADDITIONAL INFORMATION ON 

HOW ALTOS CAN BECOME YOUR COMPUTER SOLUTION. 
Altos computers range in price from less than $3000 to over $14,000. Altos Computer Systems' capabi lit ies 

rang e from single disk-single user to 29 Megabytes-Multi-User. 

ALTOS computers are distributed to Dealers/OEMs in the N.E. Region by MICROAMERICA 

Trial Tested Osborne Business Packages on the SuperbrainSUPERBRAIN •Accounts Receivable ,s2so.oo Complete 4 Module 
• 	General Ledger s2so.oo Package 5795SOFTWARE •Accounts Payable s2so.oo MicrosoftBASIC 

(Business Packages written in MicrosoftBASIC) • Payroll Package 5250.00 s325 

OEM's, commercial customers, and other • Two 5.25" Shugart Minifloppies with over 
soph isticated computer users. " 300 K (CP/ M Version 2.2 or later) Disk Storage. 

• 	 Integrated in a single compact housing.
® 

• 	CP/ M operating System with MBASIC5 and 
other interpreters/compilers available. 

• 32K or 64K RAM models available. 

• 2 1/0 Ports - one fully enabled RS232 
port for communications. Other port for 
RS232 serial printer output. 

• 	Too many software packages are now 
available to list them here. 

OEM/DEALER INQUIRIES 
All pricing and specificat ions are subject to change. 

CP/M Is a re Js te red Jrademark of DI Ital Research 

SUPE~BRJ\IN TM 

UP 
32K RAM $2795 Purchase a 64K Superbraln 

at $2995 and will include 
64K RAM $2995 MBASIC5 for only $250! 
FORTRAN $ 450 (regularly $350) 

"The Superbrain is ideal for use as an intelligent 
terminal or stand alone microcomputer system for 

SPECIAL OFFER! - Purchase 
a Centronics 704-9 (RS232, 
180 CPS, retail $2380) printer 
and a 64K Superbrain together 
for only $4595 - cash price only. 
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Symbolic Math Using BASIC 

David R Stoutemyer 

The Soft Warehouse 


POB 11174 
Honolulu HI 96828 

This article describes a simple BASIC program that ex
pands polynomials. For example, when given an expres
sion such as: 

(Sx+7) (2x +3)3 

the program produces as output the corresponding fully 
expanded polynomial: 

40x
4 +236i + 522x

2 
+513.x+189 

Written in ANSI (American National Standards Institute) 
minimal BASIC, this program requires only a single small 
one-dimensional numeric array, integer arithmetic, and 
room for 110 simple BASIC statements. In fact, the pro
gram can be adapted to the HP-41C and TI-59 program
mable pocket calculators. 

Symbolic-mathematics systems have long been 
available for large computers. The muMATH-79 soft
ware developed by The Soft Warehouse and distributed 
by Microsoft, 10800 NE 8th, Suite 819, Bellevue WA, 
98004, brought sophisticated symbolic math to 
microcomputers based on the Intel 8080, 8085 and Zilog 
ZBO microprocessors. However, symbolic-math systems 
are currently unavailable for microcomputers and 
minicomputers based on other processors, and many 
8080-, 8085-, or 280-based installations lack the requisite 
minimum of 32 K bytes of programmable memory, a 
floppy-disk drive, and the TRSDOS, CP/M, COOS, or 
IMDOS operating system currently necessary to run 
muMATH . Consequently, to make some symbolic math 
available on those computers for which a full-fledged 

About the Author, 
David Stoutemyer, a partner of Th e Soft Warehouse, is a professor 

of electrical enginuring at the University of Hawaii. The author of 
over twenty technical articles, he received bachelor's and master's 
degrees in engineering from the Californ ia Ins titute of Technology 
and MIT, followed by a doctorate in computer science from Stanford. 

system is not yet available, this article presents a compact 
polynomial expansion program written in BASIC. 
Though nowhere near as flexible, general, or robust as 
muMATH, this program is useful, nonetheless, and it 
provides an educational exposure to the idea of 
computer symbolic math. 

Program Outline 
Many BASIC programs include mathematical expres

sions intended for numerical evaluation, but for a 
symbolic-math program we also want the ability to input 
and print data consisting of mathematical expressions. 
One way to accomplish this is to input and print expres
sions as character strings. For example, letting the 
variable named A$ store a string representing an unex
panded expression and letting the variable named B$ 
store the corresponding expanded polynomial derived by 
the program, a symbolic-math program could have the 
following outline: 

100 INPUT A$ 
derive B$ from A$ 

900 PRINT B$ 
910 GO TO 100 
920 END 

The interactive input would be a sequence of string ex
pressions (written in BASIC style) such as: 

x • <2 ·x + 1) t 2 

The program could use substring extraction to dismantle 
A$ for analysis, while using insertion or catenation to 
construct the corresponding 8$. Equivalently, A$ and B$ 
could be arrays of one-character strings, using subscripts 
to dismantle the input and assemble the output. 

However, many of the most prevalent small BASIC 
implementations do not provide substring extraction, in
sertion, catenation, or arrays of characters. For example, 
TRS-80 Level I BASIC lacks these facilities. 
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The Cashier* 

The Order Schedulerni 


Information Master TM 


Data Master rn 


Data Base Management System 


Disk-0-Check ..."' 

Mail List Package 


Client Billing System 


Chem Lab Simulations #1 

Chem Lab Simulations #2 


Some Common Basic Programs * 


HIGH TECH -SOFTWARE IS SOPHISTICATED 
YET FRIENDLY. 

Novices use it with ease and self-assurance, 
professionals with confidence ... 

Distributed worldwide, HIGH TECHNOLOGY SOFTWARE is recognized as the finest softwa re 
avai lable for the APPLE II * computer_ Now some of our products are available for the 
ATARI-BOO". We design our software with two goals in mind . . . flawless performance and 
user-ease. Computer dealers and their customers tell us .. . it's the best . 

See your local computer dealer today 
for a demonstration of the best. 

OKLAHOMA CITY ST. LOUIS COLUMBUS4 JiiECI T~cC.ildUEY. 1'1c'.M 
8001 N. Classen • Box 14665 Oklahoma City, OK 73113 (405) 840-9900 

"ATARl-8001s a trademark of Atari. Inc. Some Common Basic Programs 1s taken from the book of the same name 
by Gsborne & Assoc. APPLE II and THE CASHIER are trademarks of Apple Computer, Inc. 
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x y = (2x - 1) (x + 1 )' 

-2 (-4-1)(-2+1)' = -5 
- 1 (-2-1)(-1+1)

2 
= 0 

0 (0 - 1) (0 + 1 )
1 

= - 1 
1 (2-1) (1+1)'.= 4 
2 (4- 1) (2+ 1)"= 27 

Table 1: Sample evaluations of a factored polynomial. As 
part of the expansion process of the factored equation 
y = (2x-1) (x +1/, the right-hand side is evaluated for 
each of five sampled values of x. These results are used in 
table 2. 

K x, y, Values of d 

1 -2 -5 
2 - 1 0 5 
3 0 - 1 - 1 -6 
4 1 4 5 6 12 
5 2 27 23 18 12 0 

Table 2: Difference table of evaluated polynomial. In this 
example , the right-hand side of y=(2x-1) is(x +1)1 

evaluated at each of five points x •. giving the resulting Y• 
v alues. A given number in the d section is calculated as the 
difference of the number to the immediate left of the given 
number and the number immediately above the given 
number; for example, the number 23 equals 27 minus 4. 
For each row, d, is the rightmost number in the d section, 
d2 is the number (if any) to its lef t, and so on. 

· RS·80 l 
T 1•'EL 1 co1'1~r.r·
L Iv 5 SYS'l'$68 • uonotyonstockl1m1ted q 

The world's most popular microcomputer, with 16K of 
memory and Level I I basic for only $685. complete with 
full 90 day Radio Shack warranty. We accept check, 
moneyorderorphoneorderswith Visa orMasterCha rge. 
(Shipping costs added to charge orders). 
Disk drives, printers, 
peripherals, software Shown ls Level l, 

Le'181 II lncludeaand games . . . you A.lphariumerfc keyped. 


name it, we've got it 

(Both Radio Shack & 

other brands). Write 

or call for our 

complete price list. 


C&S 
ELECTRONICS MART 

Ltd. 

32E.MalnStreeteMllanMichigan48160e(313)439-1400 
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This interpolation algorithm allows us 
to determine the coefficients for the 
expanded polynomial. 

Actually, insertion or catenation is not really 
necessary . As they are derived, we can print the pieces 
that would otherwise successively be catenated onto the 
right side of 8$, using semicolons to suppress line feeds 
and carriage returns between these pieces. 

The need for substring extraction or an array of 
characters cannot be eliminated as conveniently for ex
pression input. However, the program in this article uses 
an indirect evaluation-interpolation technique to circum
vent the need for string variables. This makes the pro
gram suitable for virtually every version of BASIC. The 
technique is applicable to more general expressions, but 
to keep the program small and educational, let us con
sider only polynomials in a variable named x of a degree 
less than some specified positive integer constant, n. 

Given a set of n distinct values of x, together with the 
corresponding values of a function y(x): 

there is a unique polynomial of a degree less than n that 
passes through these points : 

Moreover, there is a relatively simple and fast algorithm 
for determining m and the coefficients of the expanded 
form, a,, a2 , ... , am, from the pairs (x, , y,) , 
(x2, Y2), ... (x., y.). Thus, no matter how y(x) is written, 
if y(x) is equivalent to a polynomial of a degree less than 
n, then evaluation of the expression at n points followed 
by application of this interpolation algorithm allows us 
to determine the coefficients for the expanded form of 
this polynomial. 

For example, suppose we specify n = 5 and y = (2x -1) 
(x+ 1)1 

• We are free to choose any distinct values of x. Let 
us make them small-magnitude integers centered around 
zero, in order to simplify calculating the corresponding 
values of y . The results of these calculations are given in 
table 1 . 

The interpolation algorithm determines that the unique 
polynomial of a degree less than 5 applied to these five 
pairs is described as: 

p = 2x
3 + 3i - 1. 

Since y is also a polynomial of a degree less than 5, p and 
y must be different forms of the same polynomial. Note 
that: 

• We never formally expanded the expression for y . 
Although such an expansion is trivial for this exam
ple, manual expansion is increasingly laborious and 
fraught with opportunities for blunders with increas
ing degree and size of coefficients. 

• The algorithm works even when n exceeds the degree 
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Puts sophisticated business strategies at the 
fingertips of all TRS-80 Level II owners! FIN· 
PLAN: A Financial Planning Program for 
Small Businesses is the most complete financial 
planning program available. 

Here's why .. . Developed by an expert: The 
author, Robert Montgomery, is president of a 
management consulting firm and a recognized 
authority on new product planning. Easy to use: 
Data can be entered from normal balance sheet 
statements. Within seconds, FINPLAN will pro
vide financial projections for up to 5 years. Ver
satility: Are you thinking about modernizing 
equipment, expanding into a new product line, or 
starting a new business from scratch? Will your 
plans run you out of business, out of cash, or on to 
the Fortune 500 list? FINPLAN will answer these 
and other financial questions before you invest a 
dime. Extensive documentation: You don't have 
to be a financial wizard to use FINPLAN be
cause it comes with 80 pages of documentation. 

Presented in a step-by-step format, the documen
tation is a great learning tool for those who need it 
or a dynamic applications tool for getting the most 
out of FINPLAN. And, FINPLAN is reasonably 
priced. #05103, TRS-80 Level II cassette, $69.95; 
#05108, TRS-80 Level II Disk, $74.95. 

A~ailable at your 
local computer store! 

or Call Toll Free, 24 hours a day, 
(1-800-827-3777, ext. 302)* TO CHARGE 
YOUR ORDER TO Master-Charge or Visa! 
Minimum order is $10.00; Customer pays 
postage and handling. 

*From Missouri, call 1-800-892-7655, ext. 302 

Hayden Book Company, Inc. 
50 Essex Street 
Rochelle Park NJ 07662 
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Diagnostics I 
for CP/M• & TRSDOS' 

Someday your computer is going to break; even the most reliable 
computer systems "go down". Often , finding exactly what is 
wrong can account for the most time consuming part of repairing 
the system, and the longer the system is down, the more 
money you lose. 
DIAGNOSTICS I is acomplete program package designed to check 
every major area of your computer, detect errors, and find the 
cause of most common computer malfunctions, often before they 
become serious. For years, large installations have run dally 
or weekly diagnostic routines as apart of normal system 
maintenance and check-out procedures. 
DIAGNOSTICS I is designed to provide that kind of performance 
testing for 8080/Z80 micro computers. 
DIAGNOSTICS I will really put your system through its paces. Each 
test is exhaustive and thorough. The tests include: 
·Memory Test ·CPU Test (8080 /8085/ 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. 
Agood set of diagnostics is an indispensable addition to your 
program library even if your system is working fine. Hours have been 
wasted trying to track down a "program bug" when actually 
hardware was to blame! 
DIAGNOSTICS I also allows you to be confident of your system. 
This can be critical when file merges or sorts and backups 
are involved. You want to be as sure of your computer as possibltl 
during these critical times. Running DIAGNOSTICS I prior to 
these and other important functions helps to insure that your 
system is operating at peak performance. 
DIAGNOSTICS I is supplied on discette with acomplete users manual. 
DIAGNOSTICS I: $60.00 Manual only: $15.00 

Requires: 24K CP/M; 16K disc for TRS-80 
formats: CP/M 8" SOFT SECTORED. NORTHSTAR CP/M 

AND TRS-80 DOS 

·c,, 1i1 111l!ilSllR(O l U,llf \iARli.DCILM ~f:;t&.Jtt11 

~tR5J:lOSIASIOl~ WoU!l(S,~11'aJlll' 

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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The algorithm is adapted so that only 
integer arithmetic is involved. 

of the result by more than 1, albeit at the expense of 
computing space and time . The space requirements 
grow only linearly with n, and the time requirements 
grow quadratically with n, so even the slowest 
BASIC interpreters on the slowest microcomputers 
can generally treat values of n of at least 10 in a few 
seconds. As will be demonstrated, a more serious 
consequence of having n much larger than necessary 
is the possibility of overflow or excessive roundoff 
error due to the limited range and precision of typical 
BASIC integer or floating-point arithmetic. A simple 
strategy for minimizing such evils is to choose suc
cessive integers centered around zero for x values, as 
we have done . 

• 	 When y(x) is not a polynomial of a degree less than n, 
then pis merely a polynomial approximation of y(x). 
However, even such approximations are often of in
terest. Moreover, it should usually be clear to a user 
whether or not an expression can be expanded into a 
polynomial. If so, there is also usually an obvious 
reasonable bound on its degree to use for n. 

Overview of the Algorithm 
Before proceeding to the details of the interpolation 

algorithm, let us outline the program to summarize the 
discussion so far. (See listing 1.) 

In order to expand an expression, the user merely 
replaces the line in the program containing: 

y = (2x-l) (x+l)2 

with the desired example. The line setting n in step 1 of 
listing 1 may also require adjustment. Then the user 
simply types the BASIC command RUN. To expand a se
quence of polynomials, the user repeatedly modifies these 
one or two lines of the program between runs. 

This technique is not as interactive as our original 
string-based outline because the unexpanded expression 
must occur as a line of the program rather than as a 
response to an INPUT request. The line containing the 
unexpanded expression could be made into a subroutine 
to divorce it from the rest of the program, but the line 
would still be part of the program rather than data . 
Nevertheless, given the semi-interactive nature of BASIC 
interpreters, and the fact that only one or two lines need 
to be changed between runs, the interpolation technique 
is tolerably interactive. 

Interpolation Details 
The interpolation step is relatively simple in com

parison with most scientific computations, but those who 
are intimidated by detail may prefer to postpone reading 
this section until after reading the subsequent ones and 
trying the program. The program can be typed in and 
used without understanding how it works. 

First, we construct a difference table for the values of 
y . (See table 2.) 

In table 2, k represents the consecutive integers 1 thru 
Text continued on page 242 
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MARK GORDON 

COMPUTERS 


DIVISION OF MARK GORDON ASSOC IATES, INC. 

15 KENWOOD ST., CAMBRIDGE, MASSACHUSETTS 02139 
(617) 242-2749 (617) 491-7505 

SD SYSTEMS COMPUTER KITS
* EXPANDORAM I (No RAMS) . . .. . . 169.00 
* VERSAFLOPPY CONTROLLER I . . 189.00 
* SBC-100 Single Board Kit . .. . .. . . . 239.00 
* Z80 Starter . . .. .. ....... . ....... 269.00 


OTHER SPECIALS
* 16K Memory Kit ..... . ....... ... .. 59.00

* CAT Modem .... ..... . ... . . ... . . 159.00 
* 	Leedex Monitor . .. . . . . .... . .. . .. 109.00
* 	Atari 400 .... . .... . ... . . . . . . ... 499.00

* Atari 800 . .... .. ......... .. ... . 779.00 

* Hazeltine 1410 .... . ...... . . . ... . 699.00 

CALL COLLECT TO ORDER 

ORDERING INFORMATION 
We accept Visa and Maslercharge. We wil l ship C.0 .D. cerllf ied 
check or money order only. All orders must include 4 percent for 
shopp ing and handling. Massachuset ts residents add 5 percent 
sales tax . 

The Company cannot be liable tor piclorlal or typographi ca l Inaccuracies. 

Buy By Mail and Save! 

COMPUTERS DISK SYSTEMS 

THINKER TOYS"' 

32K RAM $2995 .. . ... $2495 


INTERTEC SuperBrain 
Discus 2D , $1149 ... . . $ 939 

64K RAM $3345 ...... $2695 Dual Discus 2D . ... ... $1559 
64K Quad, $3995 . . . . . $3395 Discus2 + 2, $1549 ... $1288 

NORTH STAR MOS-A . $699 
32K Kit , List $1999 .... $1579 

NORTH STAR Horizon 1 
Kit Version . . . . . . . . . . . $639 

32K Assembled $2695 . $2149 
Horizon 2 PRINTERS/ TERMINALS 
32K DD, Assm . $3095 . $~439 ANAOEX DP -8000 .... $ 799 
32K OD , Assm. $3595. $2859 T.I. 810 ....... . . ..... $1575 

CROM EM CO CENTRONICS 730-1 .. $ 639 
System 3, 64K , $6990 . $5479 737, List $995 . . ...... $ 849 System 2, 64K, $3990 . $3179 

PAPER TIGER IOS-440 $ 849 Z-2, List $995 .. . . . ... $ 829 
with Graphics Option . $ 949COMMODORE PET 16K $ 849 

INTERTUBE II , $995 . . $ 729
APPLE 16K, List $1195 . $ 979 

P·E Bantam 550 ...... $ 789 Tl-99/4, List $1150 .. . . $ 985 
SOROC 120 ..... . .. .. $ 745 ATARI 400, List $630 $ 489 
TELEVIDEO 9128 . .... $ 739800 List $1080 ..... . . . $ 839 

912C ........... .. .. $ n9 
FLOPPY DISKS, 51 / 4" 9208 ... . ' .. . . . ' ... ' $ 789 
box of 10 SPECIAL $ 29.95 920C . . . . . . . . . . . . . . . $ 839 

Most items in stock for immediate delivery, fa ctory.sealed cartons. with full factory 
warrant)'. N.Y.S. residents add appropriate sales tax. Prices do not incl ude shipping. 
VISA and Master Charge add 3%. CODorders requ ire 25% deposit. Prices subject 
to change and offers subject to withdrawal without notice. 

Computers Wholesale 

1	 1 ~ Ca~i~.s~~~ iio31 'id_· W

~ (315) 472-2582 	 - ~ 

listing 1: Outline of an evaluation-interpolation algorithm for 
expanding a factored polynomial. 

I . 	 Set n to a s ufficiently large but not extravagant positive in
teger. 

2. 	 Init ialize x to - INT{n/2). 
3. 	 Fork= I to n 

Eva luate y from an unexpanded formula such as 
y = (2x - I ) (x + 1)

2 

Incre ment x by l 

Next k. 


4. 	 Construc t the c oeffic ients of the interpolated polynomial 
ha ving degree les s than n . 

5. 	 Print the polynomial in algebraic fonn. 
6. 	 End program . 

listing 2: Algorithm for computing the coefficients of an ex
panded polynomial, given its forward differences. 

for k= I to m - I 
for J= m - 1 to k step - J 

d1 = d1 - d1,,x, .••, 
next j 

next k 

listing 3: Listing for polynomial-expansion routine. Many of 
the most prevalent versions of BASIC are incompatible with 
even ANSI minimal BASIC, so minor changes may be 
necessary to run this program on some installations. 
However, this program uses such elementary features that 
any necessary changes will almost certainly be merely syn
tactic. For example, the DIM statement and the word THEN in 
IF statements must be deleted for TRS-80 Level I BASIC. The 
program can even be adapted to a BASIC that supports no ar
rays by expanding the loops for a particular N, using M = N, 
and using a scalar named Al for A(l), A2 for A(2), etc, or using 
an y other unemployed names. 

10 REM, Si mple polynomial expansion program 

20 REM , 

30 REM , Copyright © 1980 by The Soft Warehouse, 

40 REM . Box 11174, Honolulu, Hawaii 96828. 

50 REM , 

60 REM , Permission hereby granted to freely modify, duplicate, 


and 

70 REM . use, provided a ll remarks with leading commas a re re 


ta ined, 

80 REM. and provided all dele tions, insertions and modifications 

90 REM. are indicated by remarks without leading commas. 

100 REM . 

11 0 REM. Write for info about more powerful symbolic math pro

grams. 
120 REM, 
130 REM, Reference, BYTE magazine, October 1980. 
140 REM, 
150 REM, To use, replace the right side of the assignment 
160 REM , "LET Y = ... " near the beginning of the program with 
170 REM, the desired unexpanded polynomial in X, then RUN. 
180 REM, 
190 REM , Declare X, Y, C, and array A to be maximum allowable 

precision. 

200 REM, 

210 REM, Set N to I more than maximum allowable degree of 


result: 
220 REM , (increase if insufficient; decrease if overflow, excessive 
230 REM , roundoff, or excessive time). N must be at least 2. 
240 REM , 
250 REM. --·------------------ --·---- ---------·-·- -- · · ------ --- -- -· --- --··-·· ·-···· 
260 LET N = 5 
270 REM , ···--·-···-···· · ---· · --·--- ··-··-······ ···--· ·-···- ···· -· ·· ·········· ·· -- · 
280 REM. 
290 REM , Dimension a rray A lo have a t least N elements: 
300 REM , 
310 DIM A05l 
320 REM , 
330 REM. Sample polynomial at N points: 

Lis ting 3 continued on page 240 
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Anatomy
of a 
Threaded 
Language 

Threaded languages (such as 
FORTH/ are an exciting new class of languages. 
They are compact and fast, giving the speed of assembly 
language with the programming ease of BASIC and combine features 
found in no other programming languages. An increasing number of people are using 
them, but few know much about how they work. Is a threaded language interpreted or compiled? 
How much memory overhead does it require? Just what is an "inner interpreter"? Threaded In
terpretive Languages, by R. G. Loeliger, concentrates on the development of an interaaive, ex
tensible language with specific routines for the ZJLOG ZBO microprocessor. With the core inter
preter. assembler, and data type defining words covered in the text it is possible to design and im
plement programs for almost any application imaginable. Since the language itself is highly 
segmented into very short routines, it is easy to design equivalent routines for different processors 
and produce an equivalent threaded interpretive language for other development systems. If you 
are interested in learning how to write better FORTH programs or you want to design your own 
powerful, but low-cost, threaded language specific to your needs, this book is for you. 

~:!1 Th~and-:rhe~YTE/McGra:-H1/I--------------------~BN-;-07-038360-;I 
IYM 
,. • 

~ books are available from BYTE 
• Books or your local computer store . 

Price s18.95 I 
I 

I
I Pl ease send D copies of Threaded Interpretive Languages 

I
I 

I I 
I \ 

Name Title CompanyI 
I 
I 
I Street City State/Province Code 
J n Check enclosed in the amount of s___ _I n Bill Visa LJ Bill Master Chargel Card No.____________ _1Avallable In Nov. 1980 

~I lJf Exp. Date.If 't' Add 75it per book to cover postage and handling. 
~()[)~!'jl ;:t:~;,:~ h, NH Please remit 1n U.S. funds or draw on a U.S. Bank. BIO 

03458 
g --------------- ---------------
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Marymac Industries Inc 

1tad1e lhaeK 

AUTHORIZED SALES CENTER 

Save 10°10 15°/o 
OR MORE 

DELIVERED TO YOUR DOOR 
Owned and opera1ed by Marymac Industries Inc . Warranties will be honored by all 

company owned Radio Shack® Stores and participat ing franchises ond dealer 
authodzed sales centers . Store open Mon.·Sat. 10-7 , We pay height and in· 
surance . Save sales tax . Texas res idents add only 5% sales tax . Brand new In fac 
tory sealed cartons. Reference; Katy National Bank. Call us for a customer reference 
in or near your city. Rad io Shackl!I Authorized Sales Cen1er, 21969 Katv Fwy , Ka ty , 
Houston Texas 77450. 

Tex as and information 1· 713 ·392·074 7 

Order entry 1-800· 23 1 ·3680 


or 1-800-231 -3681 
 TRS·80. 

• 
We are located just 5 houu W<1: ve ;i(lclOO 11 o-gg(!1 moie 
from the giant Tandy Com· p0w or1ul · b1a1t'IC!1 ~ 10 tne-

T RS-80 tnmily 11 s TRS-80 puterware House In Ft 
M Odtil II - a complernlv 
n(IWmte roc:cmpu tt!r lor 

Worth, Texas.. 
Call b upnoss ilOi)ltCol hans 

Joe McM.1nus 
~ Today 

• CHARGE/T 

PUT TIME AND 

BSR CONTROL IN 

YOUR APPLE II 

THUNDERCLOCK PLUS 
TM 

AN INTERFACE FOR THE BSR X-10 A REAL·TIME CLOCK/CA LENDAR 

• Control 	 AC ou1lets wuh your BSA • Provides month, date. dav·of -wed, 
Command Console and APPLE II hour , minu1e. and second 

• All 	22 BSR commands at your pro  • Softwere selectable time fo•ma1s: 24 
gram's fingertips hour or AM/PM ASCII Sir ing. 01 " 

• Up 10 12B separate dim/ brighl levels numer ic values 
• 	THUNOERWARE"S Scheduler soll  • Provides in terrupl5 wh ic h car. be en

ware will con1rol AC outlets in the ab led or disabled under software con· 
background, while you run another lrol 
program in lhe loreground •O n board battery allows i1ccu ra1e time

keeping for up 10 2 years even wi th 
your APP LE turned oil 

BOTH FE ATUR ES ON ONE CARO •M
•On-board lirmware makes lhe THUNOERCLOCK PLUS ex cep1ionallv easy 10 use 
• Read or set 1ime , conlrol interrupts, and send BSA commands wi1h si mple BASI C 

' INPUT' and 'PR INT' s1atemen1S 
• Compleiely APPLE II compalible: INT and FP BASIC or PASCAL w,1h Unit supporl 
•Al an aflordable in1roductory price fo r both! 

THUN OEAC LOCK PLUS'.~................ Sl 19.00 

Clock, BSA in1erlace, and User's manual 
THUNOERWARE SCHEOULE R.... ....$24 .95 

Diskette wit h Scheduler. examples. demos, 
and Scheduler manual 

PASCAL SOFTWARE......................... $19.95 

Oiskene wilh PASCAL Uni1 tor clock and 

BS A inlerface 


TO ORDER TOL L FREE (VISA/MC) CALL: OR WRITE FOR INFORMAT ION : 
800- 227 - 6204 Ext. 307 (Ouiside Calilornia) THUNOERWARE INCORPORATED 
800- 632- 2131 Ext. 307 (Cal ilornia Only) P.O. Box 13322. Oakland. CA. 94661 

Calii'cwni1 rMidenu •dd &% yin tax 
BSR X-10 ii 1 tr.cf•m•rk of BSR IUSAI LTD. APPLE II h .1 trad•m.ark 1)1 APPLE COMPUTEF\ , INC 

FOR BUSINESS, 
LEARNING 

ANO 
ENTERTAINMENT 

Meet TRS-80's Big Brother! 

The New TRS-80 Model 11 


Listing 3 continued: 

340 REM. 

350 LET L = - INT(N/2) 

360 LET X = L 

370 FOR K = I TO N 

380 REM, • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
390 LET Y = (2 'X - I) • (X + I) I 2 
400 RElvf. •••••••••••••••••••••••··························· 
410 LET A(K) = Y 
420 LET X = X + I 
430 NEXT K 
440 REM, 
450 REM , Compute forward differences: 
460 REM, 
470 LET M =I 
480 FOR K=2 TON 
490 FOR J=N TOK STEP -1 
500 LET A(J) = A(J) - A(J - I) 
510 NEXT J 
520 IF ACK)= 0 THEN 540 
530 LET M = K 
540 NEXT K 
550 REM , 
560 REM , Scale coefficients: 
570 REM, 
580 LET C = I 
590 FOR K = M - I TO I STEP - I 
600 LET C = C 'K 
610 LET A(K) = C'A (K) 
620 NEXT K 
630 REM, 
640 REM, Compute coefflclents of expanded polynomial: 
650 REM, 
660 LET U = L+ M- 1 
670 FOR K = l TO M - l 
680 LET U = U - I 
690 LET X = U 
700 FOR J = M - l TO K STEP - 1 
710 LET A(J) = A(J) - X' AO+ 1) 
720 LET X = X - I 
730 NEXT J 
740 LET A(K) = A(K)/C 
750 NEXT K 
760 LET A(M) = A(M)/C 
770 REM, 
780 REM, Print polynomial: 
790 REM. 
800 LET Z = I 
8 10 IF M= I THEN 1040 
820 FOR K=M TO 2 STEP -1 
830 IF A(K)=O THEN 1000 
840 lF Z=O THEN 920 
850 IF A(K)< > - I THEN 870 
860 PRINT " - "; 
870 IF ABS (A(K)) = l THEN 960 
880 GOTO 940 
890 PRINT" - "; 
900 ACK) = - A(K) 
910 GOTO 940 
920 lF A(K) < 0 THEN 890 
930 PRINT" + "; 
940 IF A(K) = l THEN 960 
950 PRINT A(K); ""'; 
960 PRINT " X "; 
970 lF K = 2 THEN 990 
980 PRINT " I"; K-1; 
990 Z=O 
1000 NEXT K 
1010 lF A(l)<O THEN 1070 
1020 IF A(l)=O THEN 1050 
1030 PRINT " + "; 
1040 PRINT A(K); 
1050 PRINT 
1060 STOP 
1070 PRINT" 
1080 AO) = -A(!) 
1090 GOTO 1040 
1100 END 
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EVERYTHING 

50 N . PASCACK ROAD 

~ APPLE IS A TRADEMARK OF THE APPLE CORP. 
SPRING VALLEY, N E W YORK 10977 

FR OM COMPUMAX BUSINESS SYSTEMS 

The COMPUMAX bus iness applications programs are written with the novice 
computer user in m ind. They are easy lo use. yel powerfu l In their capabilities. Further. 
COMPUMAX supp lies the BASIC source code. Thus the programs are easy to mod ify. 

M ICROLED GER 

This General Ledger system performs the essential functions of dual entry bookkeeping 

and matches revenues and expenses: 

M ICROLEDGEA includes the follow ing programs.: 


LEDGER I ·builds and maintains the CHART OF ACCOUNTS hie. This fi le contains 
both currenl and accumulated totals for each account. 

LEDGER 2 - bui lds and updates the JOURNAL TRANSACTION fi le. 
LEDGER 3 • lists bolh lhe the JOURNAL file and lhe CHART OF ACCOUNTS. 
LEDGER 4 ·computes the TRIAL BALANCE and executes POSTING of journal trans 

ac1ions into the CHART OF ACCOUNTS. An AUDIT TR IAL o f all t ransacllon is outpu t. 
LEDGER 5 ·produces the PROFIT AND LOSS STATEMENT . 
LEDGER 6- produces th e BALANCE SHEET. Ass ets. liabilit ies and own ers· equities are 

shown by account and by totals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... $140.00 

M ICROPAY 

An Accounts Payab le system. MICROPAY includes the following program & fun ctions: 
PAY I - in i tial izes both Transaction and Master fi les. then begins the Accounts Payable 

process by Inputting and add ing records in the Transaction fi le. 
PAY 2 . all ows for changes and deleti ons of Transaction and Master records. 
PAY 3 - reports o utstanding Accounts Payables in four categories : under 30 days. 31 -60 

days. 61-90 days. and ove r 90 days. 
PAY 4 - reports all outstanding Accoun ts Payables for a single customer or for all custo 

mers. and computes Cash Requi remen ts . 
PAY 5 - reports all outstanding Accounts Payables for a sing le date or for a range of 

dales and computes the Cash Requirements. 
Pl>.Y 6 · lists both the Transactions and Master files. 
PAY 7 - prints checks and accumulates and journalizes Accounts Payables. This pro

gram simullaneously crea tes entries for the MICAOLEDGER fi le. . .. .. $140.00 

MICROREC 

An Accounts Receivable system . MICAO AEC includes the following programs and 
lunctions: 

REC 1 - in•t1alizes Accounts Receivable files. adds A/ A record and pr ints invoices. 
REC 2 - accepts receip t o f customer paymen ts and changes or deleti ons of A /R Trans 

action o r Master hie records. 
REC 3 - report s outstanding Accounts Rece ivabl es •n four categories: under 30 days. 

31-60 days. 61-90days , and over 90 days. 
RE C 4 - re ports all outstanding Accounts Rece ivables for a si ng le customer. or for all 

customers and compu tes Cash Pro;eclions . 
REC 5. produces reports for all outstandin\I Accounts Receivables for a single date or 

for a range of dates and computes Cash pro1ections. 
RE C 6 - I is ts Tra nsaction and Master fi fes and accumulates and journalizes Acco unts 

Receivables . creating JOURNAL entr ies wh ich communicate w•th the M ICROLEDGEA 
JOURNAL hie . .. ............. . ..... . . ..... . ............................... $140.00 

M ICROINV 

Th1s Invento ry Con tro l system presents a genera l method of Inventory Control and pro 
duces several important report s. Its program includes: 

tNV 1 - •n itoal1zes Transaction and Master files and adds and updates Transaction and 
Master records. 

INV 2. handle5 inventory issued or received. creating inventory records . This program 
also accumulates and journa li zes transactions . producing JOURNAL entries wh ich 
communicate with the MICROLEDGER fi le. 

INV 3 - hsts both Tr ansaction and Master I lles. 
tN V 4 . produces the STOCK STATUS REPORT. showing th e standard Inventory stock 

data and stock va luat ion. and the ABC ANALYSIS breaking down the inventory into 
g roups by frequency o f usage. 

INV 5 - gives a JOB COST REPORT/ MATERIALS. showing al locatoon of materials used 
year-10-date by each job o r work code. (Thi s is complemented by the Job Cost Report / 
Personnel In th e MICROPEAS program.) 

INV 6 - computes and prov ides the E.0 .0 . (Economic Order Ouanl• lles) .... $140.00 

M IC ROPERS 

This 1s a Payroll / Personnel program whose functions include: 
PEAS 1 - initializes the Master Ille and allows for entry and updates of Master records . 
PEAS 2 - 1nitial1zes the Payroll fi le and allows tor en try and updates o f payroll records . 
PEAS 3 - lists an Employee Master Record or the en trre Employee Master f ile : lists a 

sin gle Pay ro ll Record or the enure Payroll file . 
PERS 4. computes Payroll and prints the PAYROLL REGISTER. Prints PAYCHECKS 

and creates JOURNAL en tries to be fed Into the MICROLEDGEA JOURNAL fi le. 
PEAS 5 - produces th e JOB COST REPORT /PERSONNEL. compu tes the quarterly941 

bank deposit, and the Annual W-2 run . . . . . ...... $140.00 

All COMPUMAX programs avai lab le in machine readable forma t (diskett e form) for the 
lollow ing machines: 

TAS -80 .. Model I Micropolls 1053111 
APPLE II Microsoft under CP/ M 
PE T 	 CBAS IC under CP/ M 

Cromemco 

FROM ADVE NTU RE INTERNAT IONAL (By Scon Adams) 

t 1. 	ADVENTUAELAND - You wander through an enchanted world try ing to recover 
th e 13 lost treasures . You 'll encounter wi ld an ima ls. magical beings, and many 
other perils and puzz les. Can you rescue the Blue Ox from lhequicksand? Or find 
your way out of the maze of pits ? Happy Adventuring ... 

t 2. 	PIRATE'S ADVENTURE - "Yo ho ho and a boll le of rum " You'll meet up with the 
pirate and h_is daffy bird along with many st range sights as you anempt 10 go from 
your London flat to Treasure Island Can you recover Long John Silver's lost 
treasures? Happy Sa iling, matey ..... 

3. 	MISSION IMPOSSIBLE ADVENTURE - Good morn ing. your m•ss1on 1s to...and so 
ii starts. Will you be able 10 complete your mission in t ime? Or is the world's first 
automated nuclear reaclor doomed? Th is one's well named. It's hard. there is no 
magic, but plenty of suspense. Good luck .... 

4. 	VOODOO CASTLE - Count Cristo has had a f iendish curse put on him by his 
enemies. There he lies. w ith you his only hope. Will you be able to rescue him or is 
he forever doomed? Beware the Voodoo Man . 

*	 All orders processed 
within 24-Hours* 30-Day money back guarantee 
on oil Software (less a $3 
penalty for handling) 

5. 	THE COUNT - You wake up in a large brass bed in a castle somewhere in Tran
sy lvani. Who are you. what are you doing here, and WHY did the postman deliver 
a bott le of blood? You'll love this Adventu re. In facl , you might say it 's Love at First 
Byte .... 

6. 	STRANGE ODYSSEY - Marooned at the edge of the galaxy, you've stumbled on 
the ru ins of an ancient alien civi l ization complete wi th rabulous treasures and 
unearth ly technologies. Can you collect the treasures and return or w i ll you end 
up marooned forever? ..... 

7. 	MYSTERY FUN HOUSE - Can you find your way completely through the strangest 
Fun House in ex istence. or wi l l you always be kicked out when the park closes? .. . 

8. 	PYRAMID OF DOOM - An Egyptian Treasure Hunt leads you into the dark re
cesses of a recently uncovered Pyramid. Will you recover all the treasures or more 
likely wi ll you join its denizens for that long eternal s leep? .. 

9. 	GHOST T OWN - Explore a deserted western mining town In sea rch o f 13 t reasures 
From rattlesnakes to runaway horses. this Adventure·s goI them all ! Just remem
ber. Pardner. they don't call them Ghost Towns for nolhin'. (Also includes new 
bonus scoring system!) . . . . . . . . . . . . . . . . . . . . . . . .. $14.95 Per Adventure 
• Note: Apple requires 24K and has no lower case. 

Recommended for the novice adventurer. with many built-In HELPSI 


FROM PERSONAL SOFTWARE INC. 
V ISICALC . .......... . .. . ................................. .. . . . $150.00 

Take virtually any problem you w ou ld explore using calculator. pen. and paper , 
working in rows and co lumns. Apply VisiCalc and you'll see why every revi ewer of this 
product has said the same th ing: V isiCafc is the most uselut . most important program yet 
developed for persona l comput ing. 

With VisiCa lc, you work w i th an electron ic work sheet of up to 63 co lumns and 25 4 
rows. At the functure of any column and row you can type in words and numbers. VlsiCalc 
automat ica lly performs al l arithmet ic functions. net present value. and transcendental 
funct ions - instanllyl 

CCA DATA MANAGEMENT SYSTEM ............. . ..... . .... .... ...... $74.95 

OMS Features: 

Fi le Creaton and Maintenance: 


• Fields may be alphanumeric. numeric. Integer . fl oati ng point . or fixed decimal with 
commas. 
• Fields may be COMPUTED FIELDS. OMS will c ompute any field within a record. 
us inll constan ts or other fields in the same record. Functions include add, subtract, 
mull 1ply, divide. and raise exponential powers. 
• Records are eas ily located, using the SCAN feature. SCAN for records w ith a field 
over. below. or between a range of valu es. 
• Records are eas ily added and updated. OMS "prompts" you with questions. 
• Multi-diskette capabilities for larger files - up to 85.000 characters per rile! 
• So rt th e records into almost any order. using up lo 10 fields as "keys". So you can 
sort for cus tomer numbers; within zip code. for instance. 
• Dele te records. "compact" fi les . and backup fi les on data diskelles easily . 
Report Features: 
• Print report s wi th records in any order 
• Select fields to be printed . 
• Print mai ling labels. 
• Numeric tot als and subtotals can be specified when a value in an unrelated field in 
the same record changes. For example. sort. subtotal . and prl nl according to depart
ment . or month , or customer number. or model number. 

.,TEED PROFIT 
GU ARA,. 910/o 	 ~~~~ES 


SHOWS 


THE HORSE SELECTOR II (FLATS) (By Dr . Hal Davis) ....... ........... $50.00 


New simphfied version of the original Horse Selector. Th e f irst Horse Selection System 

to actually calculate the estimated odds of each horse. 

HIGHER PROFITS (OVER 100%) POSSIBLE THROUGH SELECTIVE BETTING ON: 


• Rates each horse in 1 O seconds. 
• Easy to follow rules. 
• Can be used w i th any Apple It Computer . 
• 100% money back guarantee (returned for any reaso n) . 
• Uses 4 factors (speed rating . t rack variant. distance of the present race. distance of 
the last ra ce) 
• Using the above factors. the Horse Selector calculates the estimated odds. BET on 
horses whose actual payoff (from the Tote Board or Morn ing lines) is higher than 
payoH based on estimated odds. 
• Using the above factors. the Horse Selector calculates the est imated odds . SET on 
any selected horse with an estimated payoff (based on Tote Board or Mormng lines) 
h igher than ca lcu lated payoff (based on Horse Selector II) 
• Source listing fo r the TAS-ao·· . Tt-59 . HP- 67. HP-4 t , Apple and BASIC Computers. 
• No compu ter o r calcu lator necessary \a ltho ugh a ca lculator wourd be helpful for 
the simple divis ion used to ca lculate est mated odds) 

FR EE Dutch lng Tables allows belling on 2 or more horses wHh a guaranteed prorit. 

HOUR 

ORDER24 
LINE 

(914) 425-1535 
ADO S2.00 FOR SHIPPING UPS AREAS 
ADD S3 .00 FOR C.0 .D. OR NON-UPS AREAS 
ADO S4.00 OUTSIDE U.S.A. t:ANADA & MEXICO 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE O F N.Y. STATE) 

(800) 431-2818 
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My first exposure to a symbolic 
mathematics system was a delightful 
surprise. 

Text continued fro m page 236: 

n. Each entry in the four d columns is equal to the entry 
to its left minus the one above that. If we designate the 
rightmost entry in each row by di, d2 , ... , dnt beginning 
with d, = y 2 -y,, then the interpolated polynomial can be 
expressed as: 

d + d2(x-x,) + d3(x-x,) (x-x2} 

' 1 1X2 


+ 	 ... + d.(x-x,) (x-x2) . .. (x-x•. ,} 

1X2X3X .. . X n 


Thus, for our example, 

6(x + 2) (x + 1) 
p = -5 + S(x+2) 

2 

+ 	 12(x+2) (x+l)x + O(x+2) (x+l)x(x-1) 
6 24 

Note that, since we are only interested in the rightmost 
element in each row, we can avoid wasting space on a 
two-dimensional array by letting dk generally represent 
the current rightmost computer entry in row k, provided 
we compute the entries one column at a time, from the 

779 UPPER CASE/lower case 

''Conversion Kit I" 


Expand the capabilities of your 779 line printer to 

include word processing!! AVailable to all centronics 

779 and TRS 80 Printer I owners is the option of lower 

case and changing slash ozero to standard o. No etch 

cuts or soldering needed. Installs in minutes with a 

screwdriver. No program modification or additional 

interface is required. Price $125.00 

UPPER/LOWER CASE NOW AVAILABLE FOR THE FOUOWING 
CEIVTRONIC:S PRINTERS: 
101AL, 102BL, 306, 500, 501 , 503, 700, 701 , 702, 703, 780, 781 . 

Motor control "CONVERSION KIT II" 
FOR ALL CEIVTRONIC:S 779 & TRS 80 PRINTER I LINE PRINTERS!! 

our "Conversion Kit II" Motor controller gives your 779 
the ability to turn the motor on and off automatically. 
Removes the annoying noise of constant run, 
increasing the life span of your 779 and TRS 80 line 
printer motor! No soldering, softWare or hardware 
changes needed. Installs easily. Price $95.00 
SAVE! Buy service Technologies "Conversion Kit I" 
and "Conversion Kit II" together for the single price 
of $199.00 
To order, please send check or money order in the 
proper amount to: . r rr- !/,

Uervice Jechnofo9iet1, nc. 

@ 32 Nightingale Rd. 
Nashua, N.H. 03062 
<603) 883-5369 

visa and Master 	 Charge accepted !please include signature. 
expiration date and phone numberl. 
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bottom up. (See listing 3, lines 450 thru 550.) 
The above so-called Newton-forward-difference form 

of the interpolated polynomial is fine for numerical 
evaluation of p for any specific value of x, which is the 
usual purpose of interpolation . However, we seek the 
coefficients of the fully-expanded form, so a further pro
cessing phase is necessary . 

Using appropriate multipliers to avoid divisions and 
possible fractions at this point (see listing 3, lines 560 thru 
630), we then apply the algorithm given in listing 2. (See 
listing 3, lines 640 thru 770.) This gives us the desired ex 
panded polynomial coefficients, which can be expressed 
by: 

for k = 1, 2, ... , m . ak = 

As a practical matter, we can use the same array to store 
yk, dk and ak fork = 1 to n. 

Most numerical-analysis texts outline the theory 
behind the Newton-forward-difference formula . Elemen
tary Numerical Analysis, by Conte and de Boor 
(McGraw-Hill, 1972), is one of the few texts that also 
presents an algorithm for transforming the polynomial to 
its fully expanded form. The above algorithm is adapted 
from theirs so that only integer arithmetic is involved if 
the coefficients of the original unexpanded polynomial 
are all integers. This permits the program to work even 
on integer-arithmetic versions of BASIC. Moreover, it 
often reduces or eliminates round-off error on BASIC im
plementations that use floating-point arithmetic. 

Limitations 
The finite-precision arithmetic of most BASIC im

plementations imposes some important limitations on 
this program. For example, on a version of BASIC offer
ing about eight decimal digits of precision, using n = 10, 

(2x + 6)8 

yields the exact result : 

256x8 + 6144x7 + 64512xe + 387072x5 + 1451520x~
2

+ 3483648x
3 

+ 5225472x + 4478976x + 1679616 

but both of the "slightly larger" polynomials (3x + 6)8 

and (2x + 6)9 yield expanded results having absolute 
coefficient errors as large as 22 . The sample values of x 
are all exactly representable integers of small magnitude, 
and the same is true of the unexpanded coefficients for 
these examples. 

The problem is that the sample values of y, their dif
ferences, the product of these differences with the ap
propriate multipliers, and the final expanded coefficients 
can be too large to be exactly representable. Moreover, 
relatively small , consequent roundoff errors committed 
at intermediate stages can easily propagate into relatively 
large roundoff errors only one step later. 

Unexpanded expressions having fractional coefficients 
are liable to behave worse in this regard, particularly if 
any of the fractions are not exactly representable in the 
number base employed by the interpreter. For example, 
expanding the expression: 

(x + 113)
2 



THE 6502 BOOK YOU'VE WAITED FOR ... 


PRACTICAL MICROCOMPUTER PROGRAMMING:M THE 6502 


A complete assembly language course for the 
6502 consisting of: 

THE TEXT ... 
In 20 chapters and more than 100 formal program examples 
PRACTICAL MICROCOMPUTER PROGRAM· 
MING: THE 6502 covers fundamental assembly language 
techniques as applied to the 6502 with the same thor
oughness and attention to detail as its predecessors did for 
the 8080 , 6800 and 280 . The " difficult " topics such as in
terrupts aren 't skipped or glossed over but treated in lull 
detail. The example programs add ress real world program
ming problems and in many cases can be taken whole from 
the book tor use in application programs . There is no non
sense , no games . just chapter after chapter of solid, accu
rate programming information . There is nothing else li ke it 
available anywhere al any price . If you intend to program the 
6502 at assembly level you need PRACTICAL MICRO· 
COMPUTER PROGRAMMING: THE 6502. 

THE PROGRAMMING SYSTEM .. . 
A complete ed itor /assembler system which runs di rectly on 
the Apple II computer but wil l run with user supplied I/O on 
any 6502 based computer with 1OK RAM beg inning at $2000. 
This is an entirely new programming system written special
ly for this book . It frees the programmer from having to de
fine page zero references at the beginning of the program 
and contains many pseudo-ops a~d compound instructions 
to solve the problems which have made the 6502 difficu lt to 
program in the past. Nothing like this system has ever ex
isted for the 6502 before . The full source listing of th is 
system is given in an appendix. 

AND MORE SOFTWARE .. . 
A debugging monitor with self restoring breakpoints. filli ng 
and searching of memory, direct viewing of stack contents , 
memory " windowing" and many other features . This de
bugging monitor runs specifically on the Apple 11 but can be 
modified to run on other 6502 configurations . If you 're tired 
of inserting and removing BRK instructions by hand this pro
gram is for you . The source of the debugging monitor is also 
inc luded in the book . 

AND THE OBJECT IS FREE ... 

The object of both the editor /assembler and the debugging monitor are sent to book purchasers without charge on either Apple II compalible 
cassette or paper tape when the licensing agreement at the back of the book is returned . The object code is also available on disk for the Apple II 
for a nominal charge . 

IF YOU NEED TO PROGRAM THE 6502 AT 
ASSEMBLY LEVEL AND YOU'RE TIRED OF 
THE "QUICKIES" AND REHASHES OF THE 
MANUAL, THEN PRACTICAL MICROCOM· 
PUTER PROGRAMMING: THE 6502 IS FOR 
YOU. AT $32.95 YOU WILL NEVER SEE 
MORE VALUE FOR THE MONEY. 

Available now. Please allow 30 days for delivery. 

Apple and Apple II are trademarks of Apple Computer 
Inc., Cupertino, CA 

Please send my copy of PRACTICAL MICROCOMPUTER PRO
GRAMMING: THE 6502 US Funds only. No COD please. 

O Check enclosed 0 Money Order enclosed 

NAME - -------------------

ADDRESS 

CITY ________STATE _____ZIP _____ 

Send to: 	 Northern Technology Books 
Box 62 
Evanston, IL 60204 
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COLOR VIDEO PROCESSOR 
•Text, Graphics. Animation• 16 Colors • 256 x 192 Reso lut ion 
• NTSC Composite Video Output• Uses TMS 9918 • Includes 
1/0 Mapped 16K Video Memory• 3D Simula tion with 32 Video 
Sprites • 2 Byte X-Y Positioning • Real Time Clock • 8 Level 
Interrupt Selection • Inexpensive RF Modulator allows easy 
connection to any color TV • 

PROGRAMMABLE SOUND GENERATOR 
• Music, Sound Effects , Tone Signaling, Ultrasonics • 27 Hz to 
111 KHz Range• 3 Programmable Analog Channels with Sepa
rate Frequency, Volume and White Noise Control • 10 Selectab le 
Envelope Wave Shapes under Software Control • Two 8-Blt 
Programmable 1/ 0 Ports for use as External Keyboard/ Display 
Interface • Power Amplifier for driv ing External Speaker • 

SINGLE BOARD COLOR VIDEO i9 AND SOUND GENERATOR KIT . . $350 
I , COLOR VIDEO KIT .............. . $295 


SOUND GENERATOR KIT ... .. ... $195 

Texas resodent> add 5'1t sales tax. Pr ices include complete documentation. manuals 
and pr ogramming examples. PC board Is solder-masked with gold contacts.Add StOO 
tor assembled and tested units. Send S9.5() tor documentation only, relundabte with 
order Compalible with ZOO. 8085 and 8080 at 2 or 4 MHz on 5·100 buss. 

ELECTRONIC DESIGN ASSOCIATES 
P.O. Box 94055 Houston, Texas 77018 (713) 999-2255 

• Quantity Diecoant• 
Available 

• 	 90-day Warranty 

• 	 Aek about oar aaiqae 
"Guaranteed Cuetom 
Programming" 

ZEMTlt DATA SYSTEMS 
UST OUR PRICE 

289 MICROCOMPUTER SYSTEM . . . . . . . $2.8% $2.495 
48KB Memory 
Zl9 Video Terminal (24 "80) 
2 Serial EIA ports 
Single 5"' Diskette Drive 

Zl9 Smart Video Terminal . , .. SPECIAL , $ %0 $ 79.'> 
24 lines x 80 col 
Reverse Video 
Numeric keypad 

HOOS Operating System (with BASIC) . . . . $ ISO $ 14.'> 
Microsoft Basic ... . .. ... . ... .. . ... .. . .. . $ ISO $ 14.'> 
Word Processing for Z89 System . . . . .... . . $ 395 $ 37.'> 
Dual 5" Diskelle Drive fo r Z89 System . . . . $1,195 $ J.(l9.'i 

To Order: Send Check or Money Order to : PK Systems. Inc. , 113 North 
Center, B\ooming1on, IL 6!70t . Alla.Al two weeks for personal checks to 
clear. For COD Orders, add 5% for handling and service charge. Rush 
orders, add $50.00 

Shipping: Freight collect. FOB Bloomington . We ship UPS, air freight , or 
motor freigh t. 

PK Systems is an Aulhorized Zenith Data Systems Dealer and Zenith 
Service Center. 

when n = 5, on a binary implementation of BASIC hav
ing about eight decimal digits of accuracy, gives us: 

2.48353Xl0-9x' + 4.96705Xl0-9x3 + i + 
0.666667x + 0.111111 

Although their coefficients are admittedly small, the ap
pearance of apparent terms where none should occur is 
somehow far more annoying than a modest, relative er
ror in the coefficient of a truly nonzero term. 

Unexpanded coefficients that are fractions exactly 
representable in the underlying number base are less like
ly to wreak havoc. For example: 

(x + 112)
2 

yields 
x

2 + x + 0.25 

when n = 5, on the same version of BASIC. Thes€ dif
ficulties can be minimized by: 

• 	 declaring the relevant program variables to have 
the maximum allowable precision offered by the 
BASIC being used; 

• 	 avoiding setting n much larger than necessary; 
• 	 phrasing problems to have small magnitude, in

teger coefficients insofar as possible (For example, 
perhaps a common denominator can be removed 
along with a common divisor of the resulting coef
ficients); 

• 	 phrasing the problem to have the smallest possible 
degree (For example, perhaps there is an obvious 
common factor x3 

, which can . be removed, or 
perhaps the polynomial can be regarded as a 
polynomial in x2

). 

However, even practicing all of these frugalities, the 
limitations are substantial. For example, it is optimistic to 
set n larger than a value found by dividing the underlying 
number of significant digits in the arithmetic by the 
largest number of digits in any coefficient of the unex
panded expression. Thus, the program is usable only for 
relatively modest problems on a typical seven-digit 
BASIC, and the program is primarily an educational 
curiosity on a typical four-digit integer BASIC. 

It gives one pause to realize that even traditional ap
plications of floating-point arithmetic can entail similar 
sensitivity to roundoff error and, worse yet, it is more 
likely to go unnoticed. Indefinite-precision arithmetic, 
such as that provided by muMATH, overcomes this 
limitation. However, most symbolic-math systems, in
cluding muMATH, are based entirely or predominantly 
upon techniques other than evaluation and interpolation. 

PICOMATH-80 
After writing this article and the simple polynomial ex

pansion program given in listing 3, I decided to determine 
how much further the evaluation-interpolation technique 
could be explored within the confines of a 4 K BASIC 
program. The results were: 

• 	 It was trivial to extend the polynomial-expansion 
program to also optionally perform symbolic dif
ferentiation or integration. It was also possible to 
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A Micro·coiiiputer
for everyone at 

a Micro Price 
The IMicroficil - a new generation of 

The unique 
and valuable 
components of the MicroAce 

The MicroAce is not just another personal 
compute• . Ou11 e apan h orn i1s exceptionally low 
pri ce. the M icroAce has 1wo un iquely advanced 
componen ts: 1he powerful BASIC in1crpreter, and 
1l1e simple leach yourself BASIC manunl. 

The unique versat ile BA SIC in1e1prc1er off ers 
remarkable pro~1ramn--.inB advantages: 

• Unique 'one-touch' key word entry: the 
M icroAce elim in ntes e greet d eel of 
tiresome typing. K ey words (RUN, PRINT, 
LIST, etc .) have their own single-key entry. 

• Unique synrnx check Only lines wi th correc1 
syntax arc accep1ccf into programs. A curso r 
iden1i fir's errors immedia1ely. This prevonts 
entry of IOn!J and comnl ica ted programs w ith 
faulls only discovered when you try 10 nrn 
them . 

• Excellen1 string handling capahil i1y takes up 
to 26 str ing variables of any lcng1h . All str ings 

• PEEK and POKE enable entry of machine code 
inst1uc1ions, USR causes jump 10 a user's 
machine l angua~Je sub-rouline. 

• High·resolu1ion graphics w rth 22 standard 
graphic symbo ls. 

• All charac1e rs printablo in reverse under 
program control. 

• Lines of unlimilCd length . 

'Excellent value' indeed! 
For jus t $149. 00 [excluding handling c liargel you 

ge t <'vcry thing you need to huilcl a persona l 
compu ter at home.. PCB. wi th IC socke ls for all 
ICs; case; leads for direc t connec tion to a casselle 
recorder and 1elevision !black ;mcf w hil e or colo r) ; 
everything I 

Ye t lite M ic roAce really is a compleie, powerful, 
full facill1y compu10r . n1atchinu or su rriassing o ther 
personal compurnrs a1 several 11mes the pri ce . 

The M icroAce 1s p rogrammed in BASIC, and you 
can uso i t to do quiw literally anyt hing, fr om playing 

....lliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilll.............................. .... 

can undcruo all relational 1es1s 
compalisonl. The M icroAce also has 
input 10 reques t a line of 1ex t 
necessary . Strin9s do not need 
dimensioned. 

• 	 Up to 26 single dimension arrays 
• 	 FOR I NEXT loops ncs1ed up 26. 
• 	 Variable names of any length. 
• 	 BASIC language also handles full Boolean 

c1 ri thmu tic. conditio nCJI expressions. etc . per Dollar! 
• 	 Excepti onally powerfu l edil facili1ies. al low s The M icroAce ow es it s remarkab le low price to it s 

modif ica tion of exis1in~1 program linos . remarkab le design: 1he whole system is packed on 
• 	 Randomi se func1ion, useful for games and 10 fewer. newer. more poworfu l ancf advanced LSI 

secrc i codes, as w ell as more serious chins. A sing le SUPER ROM , for instance. con tains 
applications 1he BASIC in1erpreter. the character set, opera ting 

• 	 Timer under program con1rol. system. and moni1or And the Micro Ace 1 K byte 

Z80 A m1c: ro r>roccsso1 Sod.els 101 
c ll1p , widely rc CC>tJl11 st1t l TV. casse1tc 
.i s 1111: lu: s 1 O\lrn 11111rl1! 1ccn1rl er . 

pow er 
S11r)~)ly 

ii Ii Ii iimii• Iii Iii 
li iii Ii• iit ill iii ii B • 

Your M icroAce k it 
co nta ins ... 

• 	 Printed ci rcui1 boa rd . w ith 
IC sockc1s for al l ICs. 

• 	 Comple te componen ts set, 
inc luding all ICs·all 
manu fac1Ured by selected 
world ·leading suppli ers . 

• 	 New rugged keyboard . 
touch·sensi1ive. w ipe-clean . 

• 	 Ready·mouldecf case . 
• 	 Leads and plugs fo r 

connec1ion 10 domestic TV 
and cassette recorder. 
(Programs can be SAVEcf 
and LOADed on to a 
ponab le cassette recorder. I 

• 	 Mains adap10r of 600 mA 
a1 9VOC nominal 

unregula led. 


• 	 FREE course in BASIC 

programming and user 
manual . 

chess to rnanaging a business. 
(e . ~J . 

The M icroA ce is pl easant ly str aigh1forward 10 su ing 
assemble, using a fin e- ti[Jped soldering ir on . Itwhen 
immedia tel y proves what a oood job you've done : to 	 be 
conncc1 it to your TV ... link it 10 the mains adaptor 

. ancl you' re ready to go . 

Fewer chips, compact design, 
volume production-more power 

JOIN THE REVOLUTION - DON'T GET LEFT 

BEHIND - ORDER YOUR MICRO ACE NOW!! 
,

• 	 ;;nct Check, M oney Order or quote your Credi I Card No. 10: 
M icroAce 1348 Eas1 Edinger. Sama Ana . California. Zip Code 92705. ~-------------I 	or phone 1714) 547 2526 Quoting your Credi t Card Number. 

I Ou n 111 l1y Description 

I M icro Ace Kit 1 K 

Micro Ace Kil 2K 

I M anual 

I 1 K Upgrade Kit 

I Shipnic n t:s ir1side Cali fo rnra 
a<Jd 6% TAX 

Name ___________________ ___________ _

I ___________ ...I
Addr•« ------------------------ 

S1a1e 	 Zip ______ II 	 r' •v 

Un ~ I P1icn TOTAL 

$149.00 

$169.00 

$10.00 

$29.00 

TOTAL 

miniature computers 
A COMPLETE COMPUTER 


for $149.00 for 1 K Kit 

Post and Packing FR EE 


[Add 6% Tax for Shipmen ts inside Cali forn ia! 


RAM !expandable to 2K on boardl is roughly 
equ ivalenl 10 4K bytes in a conven l ional compu ter 
- typically s10ring 100 lines of BASIC. (Key words 
occupy only a sing le byte. I 

The display shows 32 cha rac1ers by 24 lines . 
And Benchmark 1es ts show 1ha1 the MicroAce is 

faster than all other personal compulers . 
No 01hcr persona l computer o ffers this unique 

combinat ion o f high capability and low price . 

The MicroAce teach-yourself 
BASIC manual. 

If the fea tures of 1he BAS IC interpreter mean 
litt le to you -cfon' t worry . They' re all explained in 1he 
specially-w ri tten book free wilh every kil ! The book 
makes learning easy, exci1ing and enjoyahle, and 
represents a comple1e course in BASIC 
programming-from firs1 principles 10 complex 
programs . (Available separa1ely·purchase price 
refunded if you buy a MicroAcc la1er. I 
A hardware manual is also included wilh every kiL 

The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 

Demand for 1he M1cr0Ace rs very high: use the 
coupon to orcfer 1oday for lhe earlies1 possible 
delivery. A ll orders w ill be clespa1ched in stri ct 
ro tal ion . If you are unsuccessful in construc1ing 
your ki1. w e wi ll repair i t for a fee of $20.00, post and 
packino FREE . Of course, you may re turn your 
M icroAce as received within 14 days for a full 
refund . W e w an1 you to be sa1isfied beyond all 
doubl - and w e have no doub1 tha1 you will be. 

~~~~Order I 
I 


Master Charge ~ Visa I 
Card No.-----  I 
Exp. Date ______ 
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extend the program to work with three variables. 
• 	 Some less trivial techniques reduced the sensitivity 

to roundoff error somewhat. 
• 	 Rational interpolation yields an analogous pro

gram that simplifies single-variable rational ex
pressions over a common denominator, reduced 
to lowest terms . For example: 

1 + _1_ _ ~+ 2x 
x - 1 x + 1 x2=""°1 

simpl ifies to 

x+l 
x-1 

Although rational interpolation expands poly
nomials as a special case, polynomial interpolation 
is generally more accurate when applicable. 

•Two trigonometric interpolation formulas yield a 

pair of analogous programs that perform many 

trigonometric simplifications. For example: 


sec x - tan x - 1 

tan x + sec x - 1 

can be transformed into the equivalent 

tan x 

and 

sin(3x) + 4 cos (x-7r/2) - 4 sin x cos2x 

simplifies to: 

3 sin x 

These programs are useful for Fourier analysis and 

proof of trigonometric identities. Here too it was 
trivial to optionally perform symbolic differentia
tion or integration. 

Although limited by the underlying finite-precision 
arithmetic of BASIC, the similar but independent 
polynomial , rational, and trigonometric programs collec
tively span a large enough sample of problem classes to 
constitute a demonstration symbolic-math package. Ac
cordingly, we have collected them together for distribu
tion under the name PICOMATH-80. By the time this ar
ticle appears, PICOMATH on tape cassettes with 
documentation should be available for at least the Apple , 
Atari 800, Exidy Sorcerer, Commodore PET, Texas In
struments 99/4, and Radio Shack TRS-80 Level ll com
puters at most computer stores or from Programma Inter
national, 3400 Wilshire Blvd, Los Angeles CA 90010, for 
$19.95. The sixty-page manual contains usage directions, 
explanations of how the programs work, BASIC program 
listings, and an adaptation guide for various dialects of 
BASIC or other programming languages. The manual is 
available separately for $15.95 from Programma Interna
tional. Thus, PICOMATH is easily installed on virtually 
any computer. 

Conclusion 
I still recall my disappointment when I first realized 

that the first programming language I learned, 
FORTRAN, was essentially arithmetic. The same was 
true of my second and third programming languages, so 
the first exposure to a symbolic-mathematics system was 
a delightful surprise. Though much of the world 's scien
tific computation is (and probably always will be) 
numerical , it seems likely that many of those who ex
perience symbolic mathematics will want their program
ming languages to fully support both types of computa
tion. Therefore, beware of trying the symbolic-math pro 
gram in li sting 3. Though it is almost certainly the most 
trivial and least p0werful program of its type, symbolic 
computer math can be addictive! • 

Printers 	 WHOLESALE Printers 
RIBBONS 

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

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

(Call for Parallel prices) (RO) 3500.00 
SPECIALS: 
CENTRONICS 779 Uppercase/Lowercase mod (no soldering) $150.00 
CAT MODEM Orig & Answer RS232C $185.00 
MEMOREX Soft Sector 5" $27.50110 8" $28.50110 
DISK HEAD CLEANING KIT 5" or 8"' $24.00 

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

BOX426 	 THE WAREHOUSE 617-692-8408 
A su0s1a"1aryo1 TEELABCO, Inc. 	 TWX 710·342°6467WESTFORD, MA 01886 
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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)

• 10-• Error Rate 
RS232 or TTL 

In and Out 

• RTS motor start 

• CTS Data start 

• DB 25 or special 
connector optional 

CC-9B Model • 1101220 - 50160 Hz 
Price $275.00 • Wow & Flutter± .3% 
CC-9 Model • Speed Stability (long 
Price $225. 00 term) ± .1 o/o 

NATIONAL MULTIPLEX 

CORPORATION 

260 LackJand Drive East 


Middlesex, New Jersey 08846 

Tel. (201) 356-9200 TWX 710-997-9530 


Turn your electric typewriter into a low cost, high 
quality hard copy printer. 1 Year Warranty 

Dyna typer- the patented· RDl -1 / 0 Pak is fast becoming the industry 
standard for typewriter outpu t. Why ? Because: 
1. It takes 2 minutes 	to initia lly insta ll and 5 seconds to remove or 

rep lace. 
2. You do not have to mod ify your typewriter. All factory warrant ies 

and main tenance agreements on your typewri ter will be honored. 
3. You can use it with all powered carriage return typewriters thal 

have U.S. keyboard. Our Model I works wit h alt non Setectrlcs and 
our Model II works wi th Selectrics. Conversion between models 
takes 2 minutes and the kit (26 plungers) is available for a nominal 
charge. 

4. You don ·t have to fug around a bu lky printer when you travel. II 
there is a typewrit er at your destination. you can install the light 
(3 lbs .) f / 0 Pak In just 2 minutes. 

5. Same interface for TRS-80, Apple and GPIB. Centron ics and Pet 
compatible interfaces are avail able in third quarter 1980. Elec tric 
pencil availa ble. 

6. Delivery : Stock to two weeks. Price: $499. for the complete system. 
FOB Rochester, Domestic. 

Over 1000 in operat ion today. VISA and MasterCard accepted. Call 
Ken Yan icky at 716-385-4336. 

ROCHESTER DATA 
3100 Monroe Avenue. Rochester, New York 14618 incorpora ted 

~ Produced and widely used in England and U.S.A. 

COMPLETE BUSINESS PACKAGE 

INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 


PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN 

Approximately 60-100 entries/Inputs require only 2-4 hours weekly and your entire business Is under control. 


PROGRAMS ARE INTEGRATED-	 SELECT FUNCTION BY NUMBER· 

01 =ENTER NAMES/ADDRESS, ETC 	 13= PRINT CUSTOMER STATEMENTS 
02 =ENTER/PRINT INVOICES 	 14 =PRINT SUPPLIER STATEMENTS 
03 = ENTER PURCHASES 	 15 =PRI NT AGENT STATEMENTS 
04 =ENTER AJC RECEIVABLES 	 16 = PRINT TAX STATEMENTS 
05 = ENTER AJC PAYABLES 	 17 = PRINT WEEKIMONTH SALES 
06 =ENTER/UPDATE INVENTORY 	 18 = PRINT WEEKIMONTH PURCHASES 
07 = ENTER/UPDATE ORDERS 	 19 = PRINT YEAR AUDIT 
08= ENTER/UPDATE BANKS 	 20 = PRINT PROFIT/LOSS ACCOUNT 
09= EXAM INEJMONITOR SALES LEDGER 	 21 = UPDATE END MONTH FILES MAINTENANCE 
10= EXAMINEIMONITOR PURCHASE LEDGER 	 22 =PRINT CASH FLOW FORECAST 
11 = EXAMINEIMONITOR (INCOMPLETE RECORDS) 	 23 =ENTER/UPDATE PAYROLL (NOT YET AVAILABLE) 
12 =EXAMINE PRODUCT SALES 	 24 =RETURN TO BASIC 

WHICH ONE? (ENTER 1-24) 
01 SUB. MENU EXAMPLE: 01 = EXAMINE: 02 = INSERT: 03 = AMEND: 04 = DELETE 


OS = PRINT (1 ,2,3): 06 = NUMERIC COMBINATIONS: 07 = SORT 

VERY FLEXIBLE. ADD YOUR OWN FUNCTIONS. EASY TO INTEGRATE. 


All programs In BASIC for CP/M . PET. 6800 


G. W. COMPUTERS LTD, the producers of this beaut iful package in U.K. 

WE EXPORT TO ALL COUNTRIES: CALLERS BY APPOINTMENT ONLY CONTACT TONY WINTER 01-636·8210 
BARCLAYCARD ACCEPTED 89 Bedford Court Mansions BARCLAYCARD ACCEPTED 

CBM APPROVED Bedford Avenue CBM APPROVED 
London WC1 , U.K. 

CPIM Ver. 9.00 Is one 16 K core program CP/M Ver. 9.00 is one 16 K core program 
using random access releasing both drives for using random access releasing both drives for 

data storage, and 250 word vocabulary is data storage, and 250 word vocabu lary Is 
translatable In any foreign lanpuage. translatable In any foreign language. 

PRICES: Programs 1-23 EXC (19,20,22,23) £475 £575 Stock Integrated Option + £100 Bank Integrated Option + £100 
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Throughput is theOnly True Measure 
of Coinputer Perfor1nance. 

Want a 3000Jo improvement in throughput compared to 2 MHz 
systems? IEEE-compatible CompuPro boards are designed from the 
ground up to operate at 6 MHz and beyond, dramatically increasing 
computing power and performance. Don't settle for less ... select 
high speed, high reliability S-100 products from CompuPro. 

The Dual 
Processor Board 

uses an 8088 CPU for 

The Z80A 
CPU Board 
includes on-board 

true 16 bit power with an 8 fully maskable interrupts 
bit bus, and an 8085 for compati for interrupt- driven systems, pro

bility with CP/M and 8080 software. vision for adding up to SK of on-board EPROM, 
SPECIAL LOW PRICES: $295 unkit, $425 IEEE compatible 16/24 bit extended addressing, 
assm (both operate at 5 MHz); $525 qualified and much more. 4 MHz standard operation, but 
under the high - reliability Certified System also works with 6 MHz Z80s. $225 unkit, $295 
Component program (with 5 MHz 8085 , assm $395 CSC. 
6 MHz 8088). 

HIGH SPEED S-100 MEMORY and MOTHERBOARDS 
RAM XX (with bank select AND extended addressing) is the perfect match for either CPU board - thanks to 

fully static operation, extremely low power consumption, and complete IEEE spec compatibility . All unkit and 
assembled memories work up to 5 MHz, while Certified System Component boards run up to 8 MHz and are 
guaranteed to work with 6 MHz Z80s. All CompuPro motherboards work up to 10 MHz. 

unkit assm csc 
16K RAM XX-16 .................................................. ... . ..... $349 $419 $519 
24K RAM XX-24 .... .. ...... .. .. ................ .... . . ........... . . .... .... $479 $539 $649 
32K RAM XX-32 ................... .. ... ...... .... ............. ........ .... $649 $699 $799 

20 slot motherboard with edge connectors . .. ...... .. ..... ... ... . ... ............$174 $214 n/a 

12 slot motherboard with edge connectors ... . ........... . ........ .. ... ... . . .. .. $129 $169 n/a 

6 slot motherboard with edge connectors .. . . ................. . ...... ... . ..... ..$89 $129 n/a 


SEE COMPUPRO PRODUCTS IN PERSON AT COMPUTER STORES WORLD

WIDE, OR WRITE US DIRECT IF THERE'S NO STORE IN YOUR AREA. 


TERMS: Cal res add tax . Allow 5% fo r shipping, excess refunded. VISA / Mastercard"' orders ca ll (415) 562-0636, 24 

hou rs. Please include street address for UPS delivery. Sale prices good thro ugh cover momh of magazine, other prices subject 

to change withom notice. 

GmpuPro'M 1rom ®~!~~c~~ 

Bldg. 725, Oakland Airport, CA 94614 
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Fully STATIC Memory 

Our memories feature fully stat ic design to eliminate dynamic 

timing problems, IEEE spec compatibi lity, 4/ 5 MHz operation, low 
power, extensive bypassing, and careful thermal design. Choose 
from unkil, assembled, or boards qualified under the Certified 
System Component high-reliability program. 

If you're looking for specs - if you're looking for performance 
- if you're looking for exceptional value, then look no further 
than the RAM series from CompuPro. 

STANDARD S-100 MEMORY 
unkit assm CSC 

SK RAM II .. .. . . .................. $169 $189 $239 

16K RAM XIV ..................... $299 $349 $429 


(Includes IEEE compatible ex1ended addressing .) 

SBC/BLC MEMORY 
32K RAM XI. ..................... n/a n/ a $1050 

8085 CPU BOARD 
This board is similar to the Dual Processor Board described on 

the facing page, but does not include the 8088 16 bit processor. 
$235 unkit, S325 assm, $425 CSC. 

SPECTRUM S-100 
COLOR GRAPHICS BOARD 

Includes 8K of IEEE-compatible static RAM; full duplex 
bidirectional parallel 1/0 port for keyboard, joystick, etc. inter
face; and 6847-based graphics generator that can display all 64 
ASCII characters . 10 modes of operation, from 
alphanumeric/semi-graphics in 8 colors to ultra-dense 256 x 192 
full graphics . 75 Ohm RS-170 line output and video output for 
use with FCC approved modulators. $339 unkit , $399 assm, $449 
CSC. You don't have to settle for black and white graphics or 
stripped-down color boards: specify the CompuPro Spectrum. 

Want graphics software? Sublogic's 20 Universal Graphics In
terpreter {normally $35) is yours for $25 with any Spectrum board 
purchase. 

OTHER S-100 BUS PRODUCTS 
Active Terminator Board .......................... $34.50 kit 

Memory Manager Board .. ..... ................... $59 unkit, $85 assm, $100 CSC 

Mullen Extender Board .. .. .. .. ...... ...... ..... .. $59 kit 

Mullen Relay/Opto-lsolator Control Board .......... $129 kit , $179 assm 

Vector 8800V S-100 Prototyping Board . . ... ......... $19.95 


GODBOUT COMPUTER ENCLOSURE 
$289 desktop, $329 rack mount 

This handsome enclosure does justice to the finest computer 
systems. Includes dual AC outlets and fuse holder on rear, heavy
duty line riltcr, and black anodized front panel (with textured 
viny l painted cover for desktop version) . Pre-drilled base accepts 
our high-performance S-100 motherboards or types by Vector, 
California Digital, a nd others. Rack mount version includes 
slides for easy pull-out from rack for maintenance of board 
changing. 

2S "Interfacer I" S-100 I/O BOARD 
$199 unkit, $249 assm, $324 CSC 

Dual RS-232 ports with full handshake; EIA232C line drivers 
and receivers along with current loop (20 mA) and TTL signals on 
both ports. On-board crystal controlled timebase with in
dependently selectable Baud rate generators for each port (up to 
19.2 KBaud). Hardware UARTs. 

3P PLUS S "Interfacer II" S-100 1/0 
BOARD $199 unkit, $249 assm, $324 CSC 

Incorporates I channel of serial 1/0 (with all the features of a 
port from the 2S "Interfacer I"), along with 3 full duplex parallel 
ports plus a separate status port. Attention/enable/strobe bits for 
each parallel port (with selectable polarity), interrupts for each 
input port, and separate connectors (with power) for each chan
nel. · 

2708 S-100 EPROM BOARD $85 unkit 
4 independently addressable 4K blocks, with dipswitch select

able jump start right into the board. Includes all support chips 
and manual, but does nol include EPROMs. 

I INEW LOW PRICE! 
PASCAL/M™ +MEMORY SPECIAL 

PASCAL - easy to learn, easy to apply  can give a 
microcomputer with CP/M more power than many minis. We 
supply a totally standard Wirth PASCAL/M"'" diskette by Sor
cim, with manual and Wirth's definitive book on PASCAL, fo r 
$150 with lhe purchase or any memory board. Speciry Z80 or 
8080/8085 version. PASCAL/ Mm available sepanlely for $175. 

16K DYNAMIC RAMS - 8/$39? ! 
Lowest price ever on one of our most popular items. Expands 
memory in TRS-80• -I and -11, as well as machines made by Ap
ple, Exidy, Heath H89, new Pets, etc. Low power, high speed (4 
MHz). Add $3 for dipshunts plus TRS-80° conversion instruc
tions. Limited quantity - first come, first served. 

•TRS·80 is a lradt"m:;i rk or the Tand)' Corpora1lon. 

COMING SOON: The Multifunction Board is just about ready to go. Includes a 
real time day/day/ month clock with battery backup capability, interrupt controller, 
interval timer, and LSI math processor. Watch for it at your local computer store ... 

TERMS: Cal res add tax . Allow 5% lor shipping , excess relund· GmpuPro™ ®~,~~Pc~~1romed. VtSA"'IMastercard"' orders call (4151 562-0636. 24 hrs. 
COD OK wllh strael address lor UPS. Prices good through 
cover month of magazine. Bldg. 725, Oakland Airport, CA 94614 
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By Netronlca 

ASClllBAUDOT, 
STANDALONE 

C t COMPLETEompu er FOR ONLY ... 

Terminal s14995 

The Netronics ASCll / BAUDOTComputer Termina l Ki l is a 
microprocesso r-con trolled, s1a nd alone kc)'bonrd/1ermina l 
requring no computer memory or so f1ware. II allows the use of 
either a 64. or 32 cha racter by 16 line pro fessional disp lay for
rna 1 wi1h scteclabk ba ud ra te, RS232-C or 20 ma. output, full 
cursor cont rol and 75 ohm compos.i1c video ou1pu1. 

The kc)' board fol lows 1hc srnndard lypew rhcr conligurruion 
and generates 1he ent ire l 28 character ASC II upper/ lowe r case 
se t with 96 printa ble characters. Features include onboa rd 
regula1ors, selcciablc parity, shifl loc k key, alpha lock jumper, 
a drive c.·ap~bi l i t y of om: TTY load , and th e abili ly 10 male 
directly with alm ost any co mpu 1cr, indud ing 1hc new Ex· 
plorer/ 85 and ELF products by Nc1 ronics. 

The Compute r Termina l requires no l/O map pin g and 
incl udes lk of memory, charac ter genera.tor, 2 key rollo\•er, 
processor conirolkd c urso r conirol, parallel ASC ll / llAUDOT 
w serial convers ion and serial to video processi ng-fo ll y 
crysta.l con trolled fo r superb accu racy . PC boa rds arc th e 
highes.1 quali1y glass epoxy for the ult ima1c in rcl iabil ily and 
long li fe. 

VIDEO DISPLAY SPECIFICATIONS 
The hcurt of the Nc1ronics Compu ler Terminal is 1he micro· 

proccssor.comrolled Nctronics Video Display Board (V ID) 
which all ows 1hc 1e rmina l 10 u1ilize ei1her a paral lel ASCII or 
OAUDOT signa l source. The VlD com•cr1s the parallel da ta 10 
Serial data which is 1hcn fo rmatted 10 ci1her RS2J2 -C or 20 ma, 
curren l loop ou1 pu1. which can be con ncc-1ed to 1he serial 1/ 0 
on your co mpu1e r or other inc crfacc , I.e., M odem. 

When connec ted 10 a computer, the computer must echo 1he 
cha rac ter received. This da1a is received by 1hc VI D which 
processes the information, convc r1ing to da.ia to video suitab le 
IO be disp layed on a T V sc

1
1 {usi ng an RF modulator) or on a 

video monitor . The VI D gcnern1cs 1h c curso r. horizon tal and 
vertical sync pulses and performs the housekeeping re la ti ve co 
which c:h::m1c1cr and where it is to be di.s pl ayed on 1hc:: screen . 
Video Output: 1.5 PI P iruo 75 olw1(£/A RS-170/ •Doud Roi.: 
110 and JOO ASCJJ • Oulputs: RS232-C or 20 ma. current loop 
• ASCU Characltr Set: 128 printable t:harocters-

H" UDOTChorac1erS01: A BC DE FG HI J KL MN P 
RSTUVWX YZ-?: ' 3$~ (/ ., 9014157;2/68 • 
Cursor Modes: Home, Backspace, Hori'l.o nlal l'ab, line 1-""eed, 
Vertical Tab, Carriage Return . Two special n1rsor seque11ces 
are p rovided fo r absolute and reloti\•e X · Y cursor addressin1.: • 
Cursor Conlrol: t::ra.wt, End of Lim!, Erase of Screen, Form 
Feed, Delere • Monitor Open11ion: 50 o r 60H;. (j11mper 
selectable. 

Contlnenlal U.S.A. Credi! Card Buyers Outside Connecllcul 

CALL TOLL FREE 800-243-7428 
_ To Order From Connecllcul Or For Tec hnica l _ .,r Assistance, Etc . Call (203) 354-9375 

I elronics R&D Lid., Depl. 810 
333 U!chfield Road, New Milford, CT 06?76

I Please send the i1ems checked below

' 

0 • Ironies Srond Al on• ASCII Keyboard/Computer 
Terminol Kil, $149.95 plus SJ.CJ() postage & handling. 

I 0 Deluxe Steel Cablncl fo r Netronics Keyboard / Termi
nal In Blue/ Black Finish, St9.95 plus $2.50 postage 

I 
~nd handling. 

0 Video Dlsplo y Boord Kit alone (less keybc.ar rl ), 589 .95 

I 
plus $3 posli.lgc & handling. 

0 12 " Video Monilur t10 MHz bandwidl h) ful ly ~'sscm ~ 

I 
bled and tes ted. Sl39.9S pl us $5 postage and handling. 

0 RF Moduhunr Kit t•o use you r TV se t for a moni1or) , 

I 
58.95 posipaid . 

D S m.mp Power Supply KH I n Deluxe S1ee l Cabinet 

I 
(± 8YDC @ S amps. plus 6-8 VAC ), $39.95 plu< S2 
poslagc & handling. 

I 
Toia l Enclosed (Conn . res. add sales tax) S 
By

1
0 Personal Check 0 Cash iers Ched / Moncy O rd er 
0 y;,.. 0 MllSl<rChorgo(Bank# ____ )

I Acct. # 

I 
Sig nature _________Exp. Date 

PrintI Name ------------

I Address: 

I Cil)' 

I Sta te _______ Zip 
~ - - D Srnd Me Mure lnrurmiuion - - .I 

r---------1 
l IS RIGHT _ \ 
I PO INTER NI L 1- 0l r-
1 OR UPWARO 
I POINTER l<Ol? I 
L_ --- - - _ ___J 

SEAR CH 

YES 

Fi •TR UE 

YES 

P•ROOT 
Fl •FALSE 

NO 

YES 

P•RL I NK (Pl 

SEARCH, P 

RETURN 

Figure 11: Flowchart for subroutine SEARCH. This subroutine searches the binary tree 
for a node with a key value of ALPHA . 

Text contin11ed from page 110: 
will a lso refer to as NIL). This is node 
number 7, the one that contains 10 as 
its key. We print the value 10 and 
follow the right pointer back up the 
tree to node 2, which contains a 12. 
We print the 12 and follow the right 
pointer of th is node to node 4. 

Node 4 has no left child, therefore 
we print 14 and fo llow the right 
pointer back up the tree to node 1. At 
node 1, we print 15 and follow the 
right pointer to node 3. Node 3 has a 
left child, so we move from node 3 
along the left pointer to node 6 . Node 
6 has no left child, so we print the 
contents of node 6, which is 20. 

Following the right pointer of node 
6 back to node 3, we print its value, 
25. Following the right pointer of 
node 3 to node 5, we find the 26, 
which has no left child . So we print 
26 and look at the right pointer of this 

node . Since the right pointer is NIL, 
the rightmost node must have no 
sucessor. This means it is the last 
node in the tree, so we end the sort. 

This is certainly a lot of 
trouble-unless you want to do more 
than just sort your numbers once . 
And it is here that the binary tree 
shows its greatest advantage . In most 
sort procedures, if you add a number 
to the list to be sorted, you have to 
completely re-sort the new list. But 
with a binary tree, all you have to do 
is add one node and list the tree (both 
of which take much less time than a 
complete re-sort). 

Figure 8 shows the addition of one 
node, a 13, to be added to the tree of 
figure 7. The 13, being the eighth 
number in our list, becomes node 8 . It 
is added to the tree at the bottom of 
the appropriate branch, necessitating 
the change of only one pointer in the 
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LINE VOLTAGE 
TRANSIENT CLIPPING 
Features Parallel Operation 5000 Hits/ Second 

PROTECTS: PROTECTS AGAINST: 
• Computers • High Energy Voltage 
• Micro-Computer Systems Transients 
• Word Processors • On-Off Switching 
• Cash Registers •Lightning Induced Transients 
• Power Suoolies •Inrush of On/Off Power 

• 67 8f'

MFD. by ~nergy Electronic Systems, Inc. fjj.\ 
Exclusively for: TRANSIENT vo u•G• \:h; , f 7133 RUTH~~~~;~·~~ 

0 

;Dusreo 

BALTIMORE, MARYLAND 21207 
(301) 2983130 

' • S-100 U SER S ' • 

Is LIFE too Slow'l 
Specialty Video Systems celebrates the tenth 

anniversary of the game of Life with the 
introduction of a complete Life processo r on a 
single S - 100 car d . 

Under full software con tro l , create dazzling 
video animation effects as this card displays 60 
generations per second' See glider guns com e to 
life , see spaceships zoom across the screen ! 

And , when you are not r unning Life, this card 
doubles as a 128 x 128 graphics display. 

• S -100 compatible 
• 128 x 128 Life array 
' 60 generations per second 
' Doubles as a graph ics d isp lay 
' Operates under fu ll software control 

For more information, write : 

Specialty Video Systems 
P. 0 . Box 2662 

Van Nuys , CA 91404 
(213) 782-5137 

Omikron's Mapper+ NEWDOS/80 

S"Drives for theTRS-80 


NEWDOS/80 is Apparat's latest upgrade to 
NEWOOS. Features include variable length 
records, chaining, and drivers specifically con
figured for Omikron's MAPPER II. $150. 

MAPPER II adapts the TRS-80 to run both 5" 
and 8" drives. Wi th EWDOS/ 80, storage is 
increased to 300K per 8" drive. $99 plus $10 
per cable connector. 

MAPPER I adapts the TRS-80 to run the vast. 
library of CP/M software as well as the TRS-80 
software. All Lifeboat Software may be ordered 
for the MAPPER I. All MAPPER I CP/ M soft
ware is compatible with theCP/ M for the Model 
II. Wi th MAPPER II and 8" drives, the Model 
I becomes disk compat ible with the Model II. 

See rev iew 

Standard features include lower case support, 
serial and parallel printer drivers, and an ad
dressable cursor. MAPPER I is supplied with 
complete util it ies including a memory test, a 
disk test, a copy program, and a proprietary 
program forconvertingTRS-DOS files to CP/ M 
fi les. $199. 

WORD PROCESSING-MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Ki lobaud ). Omikron's implementation includes 
a blinking cursor, auto repeat, shift lock, de· 
bouncing. and an input buffer that eliminates 
missed characters. Magic Wand super discount 
price$299. 

in Ju ly 80 BYTE By Jerry 

FIELD PROVEN DESIGNS-After one year of 
MAPPER production, Omikron has established 
an impeccable reputation for reliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni
versities, medical doctors, and professionals in 
all fields. 

SYSTEMS-Omikron sells complete systems 
featuring Model II compatible Shugart disk 
drives. Call for prices and delivery. 

FOREIGN ORDERS must include full payment in 
US funds plus $25 for air shipping and handling. 

Pournelle. 

1 CP/ M is a TM of Digit::i l I< escarch. Tl~ S -80 is ;1 TM of Tandy Coqmrn1io11 . 



Jilll

the ultrabyte memory board 

$199. 95 (completekit ) 
with /6Kmemory 

Netronics consis1 en1ly offers i nno~arive produc1s at un
beatable prices. And here we go again - with JAWS. 
rhe ul1raby1e 64K S100 memory board. 
ONE CHIP DOES IT All 
JAWS solves 1he problems of dynamic RAM wi th a 
s1a1e-of-1he·art chip from Inte l thal does ii all. Inlet' s 
single chip 64K dynamic RAM con1roller eliminates 
high·currenl log ic parts ... delay lines ... massive 
heat sinks ... unreliable Iri ck circuils. 
REMARKABLE FEATURES OF JAWS 
Look whal JAWS offers you: Hidden re fresh .. . fasl 
performance ... low power consumption ... la1ched 
dala oulpuls .. . 200 NS 4116 RAMs . .. on-board 
crystal . .. BK bank sel eclab le . . . fully sockeled... 
solder mask on both sides of board . .. designed for 
BOBO. 80B5. and ZBObus signa ls . . . works in Explorer. 
Sol. Horizon. as well as all other we ll-designed S 100 
compulers. 

IGIVE YOUR COMPUTER ABIG BYTE OF MEMORY I 
POWERWITHJAWS-SAVEUPTOl900N 
INTRODUCTORYUM/TEO.OFFER SPECIAL PRICES/ 

UNDECIDED! TRr A W1/i!ll //I/( J4M IN rouR COMPUTER ON OUR 
IO·OAr MO/olEY· BAClf OFFER ISF'fCJFY Y(}tJll COMPllTERJ. 

C:DlfllJU NlA\ U.S.A. Clfl(OITCJ.AD IUUR1 Dltl SIDI CtlllflCTICUT CAU •• ---------------------------
: CALL TOLL FREE 800·243·7428 : 

lB\ii"fao11cs~·~~~~~~:5

E~r
0

fJgJ
333 Litchfield Road. New Milford,CT 06776I 

Please se nd the i1ems checked be low: 
0 JAWS 16K RAM kit. No. 6416. $199.95.' 
D JAWS 16K RAM tully uumbled , tesled, burned in, 

No. 64 ISW. $229.95.' 
0 JAWS J2K RAM kil , No. 6432. (reg. price $329.95). 

SPECIAL PRICE S299.95. • 
!J JAWS 32K RAM fully 1111mbled. 1111ed, burned in. 

No. 6432W. (reg. price $369.951. SPECIAL PRICE 
$339.95." 

0 JAWS 48K RAM kit, No. 6448. (reg. price $459.95). 
SPECIAL PRICE 099.95.• 

0 JAWS 48K fully asumbled. 1u1ed, burned in, No. 
6448W. (reg. price $509.95) . SPECIAL PRICE 
S449.95.• 

[J JAWS 64K RAM kit, No. 6464. (reg. price $589.951. 
SPECIAL PRICE *499.95." 

0 JAWS 64K RAM tully enembled. 1u1ed, burned in. 
No. 6464W, (reg. price $649.95). SPECIAL PRICE 
$559.95.* 

!J Elp1n1ion ki l. JAWS 16K RAM module, to expand 
any of lhe above in 16K blocks up 10 64K. No. 16EXP. 
$129.95." 
•All prices plus $2 postage and handl ing. Connec1 icu1 
residenls add sales lax. 

Tolal enclosed, $ _ _ _ ___ _____ 
D Personal Check 0 Money order or Cashiers Check 
0 VISA D MASTER CHARGE \Sank No . •• • .I 
Am. No. ________ Exp. Da1e __ 
Signa1ure _______ _____ _ 
Prinl Name _ _ _ _ ___ _ _ ___ 
Address _ ___ _ ___ ____ _ 
Ci1y ------- --- - - -
S1a1e _________ Zip ____ 

[] Send me more informal ion 
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Deletion of nodes from 
the tree is not as obvious 
a procedure as one might 
suppose. 

old tree: the left pointer of node 4 
now poin ts to node 8. All the other 
pointers remain intact, thus keeping 
computer time to a minimum. Best of 
all , no key values of nodes have been 
al tered in the least. 

It is not hard to write a subrouti11.e 
that will traverse a binary tree in the 
proper order. Nor is it difficu lt to 
write a subroutine to add a node to a 

LIST 

WR I TE 
HEADL INE S 

NO 

R•RLINK I R l 

YES 

RETURN 

YES 

NO 

WR I TE 
KE Y (Bl 

YES 

Figure 12: Flowchart for subroutine LIST. This subroutine traverses the binary tree in 
sorted key order and prints the nodes as they are encountered. 

tree-or, equiva len tly to add a 
number to a sorted list. Deletion of 
nodes fro m the tree, however, is not 
as obvious a procedure as one might 
suppose . 

Detaching the node to be deleted is 
simply a matter of destroying the 
pointers fro m other nodes to the 
undesired node . But repair of the tree 
d iagram-connecting nodes below 
the deleted node to the body of the 
tree-is not quite so easy . There are 
several cases to be considered , all of 
which are handled by the subroutine 
DEL. 

The binary-tree-sort program in 
li sti ng 1 was designed as a main 
rout ine a n d a co llection of 
subroutines . A brief descrip tion of 
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, Circ le 177 on inquiry card . SUPER SAVINGS 
CROM EM CO 

System Three ..... ... . . 6195 .00 
System Two ........... 3195.00 
System Two 
W / II MB Hard Disk . . . . . 8995.00 
3102 CRT Terminal. .. . .. 1695.00 

similar discounts on 
all Cromemco products 

ZOBEX/ZS SYSTEMS 
S-100 System 
W/Z80 CPU 
ZMS-1 00 (32 KRAM) 
ZS·800·FDC 
6 Slot Cage .... ... .... 1395.00 
ZMS-100 
64K Dynamic 
Ram Card ... . .. 795 .00 

ZS-800 
64K Dynamic 
Ram Card for Z80 
Based Systems . 
ZS-FOG 
Single Density 
Floppy Disk 

. .. 695.00 

Controller .. .. . ........ . 245 .00 
ZOBEX Z80 CPU 
2 SER/2PL Ports . . . . 395.00 
ZO BEX Z80 CPU 
4 SER/2PL Pons . ... ... .475 .00 

SOFTWARE 
Cromemco Crom ix ....... 265.50 
Cromemco APG -11 .. ..... 535.50 
Cromemco Lisp ..... . ... 265 .50 

Professional business software 
available at similar discounts. 

Calilornia Residents Add Appropriate Sales Tax. 
Call or write !or information . 

Zenith 

• .. 0 --~-·i..... E 
~ 4Okidata ~ 

Microline 80 .. $547 ~ 
" 2 

Z-19 ....... . . $787 
 ;:; 
jj'"'

Televideo 
912 B . $698 920 B . $748 Z-89(48K) . .. $2,437 iil 

>

912 c . $698 920 c . $748 ------------- ii 
!!!

Scotch - s , .. Oty 10 ..• .. .•... .... .. $29 

Verbatim - 5 , .. Oty 10 .. ... ... . . ... . $26 
 ... 

~ 
" 
.,"' <: 

Texas Instruments ct 
Novation - Cat . . . . . . . . . . . . . . . . . . $148 
Soroc - IQ 120 ...... . .. . .. . ..... $696 

99/ 4 Console .. .. .. $656 
Kurta D.191·t·1zer . ... ....... .. .. .. . . call 


99/4 Color Monitor . $400Atari Mattei - lntellivision . . ... ....... . . $238 
 (when purchased w console. $200) 800 . $748 400 $445 
~ - -- ---

We Also Buy and Sell Used Micro Computers & Peripherals. 

Pri ces ref lect 3% cash discoun t. Add 3% for credit card orders. Q 
Product sh ipped in fac to ry cartons with manufactures warranty. .=.. 
Add 2%. a m inim um of $5. for shipping and handling. 

602-954-6109 
We will try to beat any advertised prices! 
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OUR PRICES 

ARE 


TOO LOW 

TO 


ADVERTISE! 

CHECK THEM-CALL TOLL FREE! 

800-243-7428 

LOOK WHAT WE OFFER! 
,

• HAZELTINE 
~ 

Terminals 

• CENTRONICS 

Pri nt ers 


• LEAR-SIEGLER 

Terminals/ Printers 


• DATAPRODUCTS 
Printers 

• ANNADEX 

Printers 


\.. 

BE SMART

DON'T BUY 

UNTIL YOU 


CHECK OUR 

PRICES! 


__ MASTERCHARGE 
- - VISA _ _ COD 
_ _ PERSONAL CHECK 
-- MONEYORDER 

ll\\NETRONICS 

RESEARCH & DEVELOPMENT, LTD . 

333 Litchfield Rd.. New Milford. CT 06776 
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sue 

Q• RLINK (PI 

YES 

NO 

YES Q• LLINK !Q l 

sue · Q 

RETURN 

Figure 13: Flowchart for subroutine SUC. This subrou tine, given for a node P, finds the 
number of the node that is the successor of node P in the sorted-key sequence. 

each subroutine (given below) and a 
flowchart describe the operation of 
each of the subroutine modules. Each 
of the subroutines was written in 
structured fashion. Although the 
main routine is also structured, the 
current listing reflects a certain 
amount of modification and ex
perimentation; in other words, it has 
not been rewritten for optimal struc
ture . 

The main routine of listing 1 con
tains the following sequence: an array 
of 100 random integers is created and 
used to create a sorted binary tree; 
the binary tree is listed; then the user 
is given the options of adding to the 
tree, listing the tree, or deleting from 
the tree . All the necessary subroutines 
are included in this listing . 

This program was originially writ
ten in FORTRAN and was later 
translated to BASIC, running first on 
a PET, then on an Apple II . The pro
gram contains some redundancies so 
that the program will run as written 
on both machines; the only restric
tion is that line 5 must be deleted 
before running the program on the 
PET. The structured programming 
techniques used in writing the 

original FO RTRAN version proved 
to be quite necessary when 
translating and debugging the BASIC 
version . I feel that structured pro
gramming techniques are essential to 
a program of any size. 

Subroutine Descriptions 
FIX: The purpose of the subroutine 

FIX (see flowchart in figure 9) is to 
initialize all the space to be used for 
tree nodes before the binary tree is 
built. The FIX subroutine must be 
presented with N, the maximum 
number of nodes to be available to 
the tree. O nce the tree has N nodes, 
there are no provisions in this pro
gram to make additional space 
available . 

BILDER: Subroutine BILDER adds 
a new data entry to the binary tree, 
placing it in correct relation to the 
other nodes in the tree. Within the 
BILDER routine, the node to be 
added is numbered Q and has a value 
of KEY(Q) . The algorithm (see 
flowchart in figure 10) compares the 
node to be added, Q , with other 
nodes (starting with the root node 
and moving down the tree) until it 
can be placed in proper relation to a 
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Mf'D 117 

NO "GLITCHES", SURGES OR 

INTERFERENCE 


Clean power distribution for your: 
• Microcomputer system 
•Audio Visual system 
• Lab instrumentation 

Marway Products' new MPD 117 AC Power Control
ler upgrades a standard AC uti lity outlet into a conve
nient noise-free source of AC power. The MPD 117 
features : 

•High energy EMI filter • 2 direct (unswitched) outlets 
• Transient voltage suppressor • Illuminated "on/ott" switch 
• 10 amp circuit breaker •UL recognized components 
• 6 swilched outlets 

At $89 .00 (plus tax and shipping ) the MPD is the low
cost solution to your power distribution needs. and th e 
best do llar value available in AC power distribution and 
noise suppression products. 

!llerwty ctn solve your power dis1ribulion problems end save you money. 

mARWAY PRODUCTS 'NC. 
2421 S Birch SI . Sanla Ana . CA 92707 (7 14) 549-0623 

MATERIAL REQUIREMENTS PLANNING 
FOR THE MICRO-COMPUTER 

.--------, 
TIME PERIOD PRST DUE 01/01/80 02/01/80 12/01/80 
GROSS REQ s 10 30 
SCHED RECPTS 0 0 0 
PROJ. ON HAND 10 5 0 0 
PLAN RECEIPTS 0 0 s 30 
PLAtl RELEASES s 10 10 0 

FEATURES INCLUDE REPORTS INCLUDE 
FAST KEY RANDOM MRP FOR 12 TIME 
ACCESS 	 PERIODS 
MULTIPLE LOCATION ITEM MASTER 
INVENTORY OPEN ORDER 
INVOICE PRINTING BILL OF MATERIAL 
SECURITY WHERE USED 
JOB COSTING INVENTORY VALUE 
DISPLAY OF ANY MASTER SCHEDULE 
RECORD 

For more lnfonnatlon on MRP-1 or any of our 
other Inventory control systems, call or wrtte: 

MICRO MANUFACTURING 
SYSTEMS 

INVENTORY SYSTEMS CONSULTANTS 

1670 Norma Rd. • Columbus, Ohio 43229 
Phone: (614) 885·0738 

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

AIM 65-*KIM*SYM 

PET*S44-BUS 


• 	PLUG COMPATIBLE WITH THE AIM·65iS YM EXPANSION 

CONNECTOR ·av us:NG A RIGHT ANGLE CONNECTOR 

!SUPPLIED! MOUNTED ON THE BACK OF THE MEMORY 

BOA RO 


• 	MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 

6800 S 44 BUS 


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


REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 

LOWER COST ANO A FRACTION OF THE POWER 

REQUIRED FOR STATIC BOARDS. 


• USES •5V ONLY. SUPPLIED FROM HOST COMPUTER. 
• 	FUL L DOCUMENT A!ION. ASSEMB LED ANO TESTED 


BOARDS ARE GU ARA NTEED FOR ONE YEAR ANO 

PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 

RElURNEO UNDAMAGED WITHIN 14 DAYS 


ASSEMBLED WITH 32K RAM $419.00 

& WITH 16K RAM $349.00 


HSTEO WITHO UT RAM CHIPS S279.00 

HARO TO GET PARTS {NO RAM CHIPS) 

WITH BOARD ANO MANUAL SIOS.00 

BARE BOARD & MANUAL S49.00 


PET INTERFACE KIT-CONNECTS THE 32K RAM BOARD TO 

A 4K OR BK PET CONTAINS INTERFACE CABLE BOARD 

STANDOFFS POWER SUPPLY MODIFICATION KIT AND 

COMPLETE INSTRUCTIONS $49.00 


U.S. PRICES ONLY 

Circle 182 on inquiry card. 

16K MEMORY 
EXPANSION KIT 

ONLY $58 
FOR APPLE, TRS-80 KEYBOARD, 

EXIDY, AND ALL OTHER 16K 

DYNAMIC SYSTEMS USING 
MK4116 ·3 OR EQU IVA LENT 
DEVICES. 

* 200 NSEC ACCESS, 375 NSEC 
CYCLE

* BURNED·IN ANOFULLY 
TESTED

* 1 YR. PARTS REPLACEMENT 
GUARANTEE

* QTY. DISCOUNTS AVAILABLE 

All ASSEMBLED BOARDS AHO 
MEMORY CHIPS CARRY AFULL OKE 
YEAR REPLACEMENT WARRANTY 
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Now-Break Through The 64K 
Micro-Memory limit! 

SWEET 

SIXTEEN 


SAVE $50.Q.Q
LIMITED TIME OFFER 

Don 'I buy any more antique RAMs (RAM without 
bank select) - now there 's Netronic's new 
SWEET SIXTEEN board featuring auniversal soft 
ware bank selecl system. SWEET SIXTEEN is 
capable of addressing 2.048 differenl banks. 
With SWEET SIXTEEN boards you can add mem
ory beyond the 64K limit. or expand to a mull i
terminal sys1em. 

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

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

• 	 Alt Inputs And Outputs meet the proposed IEEE 
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parent node (a node that has a NIL 
pointer pointing to where node Q 
should go). 

SEARCH: The SEARCH sub
routine (see figure 11) returns the 
node number of a key with value 
ALPHA. The node number (or zero if 
the node is not found) is returned in 
the variable SEARCH. The search 
done is not a linear search but rather 
a binary search like the one used in 
BILDER. A binary search is named 
such because each decision halves the 
area to be searched. 

LIST: The LIST subroutine (see 
figure 12) lists the nodes of the tree in 
ascending key sequence by traversing 

PAR 

FI ' FALSE 
R • ROOT 

,-------, 
I Fl • TRUE 0 R I 
I DOES NODE R I YES 
I POINT TO NODE r- -
IP ? 1L ______ .....1 

YES 

R•LL INK IRI R• RL! NKtRI 

the tree from its leftmost to its 
rightmost node. LIST follows an op
timal path down the leftmost branch 
of the tree until it encounters a node 
the left pointer of which has value 
NIL; this node contains the smallest 
key value . Having found the smallest 
key value, LIST then calls SUC (the 
successor subroutine) repeatedly to 
find successor nodes; key values are 
printed in the order they are en
countered . When a node is found that 
has a right pointer of value NIL, the 
node with the highest key value has 
been found , and the LIST subroutine 
has finished . 

Text continued on page 260 

YES 

Fl • TRU E 
R •NI L 

YES 

Fl•TRUE 

PAR • R 

RE TURN 

Figure 14: Flowchart for subroutine PAR. This subroutine finds the parent node of a 
given node P. 
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CASE I 

15a 

NO 

NO 

DEL 

NO 

CASE I CASE Il 

DELETE P=DELETE P = 
ROOT NODE NONROOT NODE 

RETURN 

15b 

SUB CASE I. C 

DELETE ROOT NODE 
P; P HAS ONLY A 
LEFT NODE 

CASE Il 

Q =PARENT OF P 

NO 

GRO UP Il . A 

DELETE NODE P; 
P IS RIGHT CHILD OF 
N 

RETURN 

NO 

15c 

GROUPil . B 

DELETE NODEP; 

P IS LEFT CHILD OF 

N 

SU BCAS E I . D 

DELETE ROOT NODE 
P; P HAS A LEFT AND 
A RIGHT CHI LO 

SUBCASE l. 8 

DELETE ROOT NODE 
P; P HAS ONLY A 
RIGHT CHILD 

SUBCASE l . A 

DELETE ROOT NOD E 
P ; P HA S NO CHILDRE N 

RETURN 

GROUP II. A 

YES 

NO 

SUBC ASE II . A . I 

DELETE NODE P; 

P HAS NO CHILDREN 


15d 

S UBC ASE Il . A .3 

DE LE TE NODE P; 
P HAS ONLY A LEFT 
CHILD 

SUBCASE II . A.2 

DELETE NODE P; 
P HAS ONLY A RIGHT 
CH I LD 

NO 

SUBCASE II . A .4 

DELETE NODE P; 
P HAS A RIGHT AND 
LEFT CHILD 

RETURN 

Figure 15: Flowchart for subroutine DEL. Figures 15a thru 15e describe the algorithm , with further description given in table 1. Case 1 
is executed when the node to be deleted , P. is the root node . Case fl , group A is executed when the node to be deleted, P, is the left 
child of a parent node. Case fl , group B is executed when the node to be deleted, P. is the right child of a parent node. 
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GROUP II . B 

15e 

YES 

NO 

SUBCASE Il . 8 . 1 

DELETE NODE P ; 

P HAS NO CH ILD REN 


NO 

SUBCASE ll. B. 3 

OELETE NOOE P ; 
P HAS ON LY A LEFT 
CHILD 

SUBC A SE Il . B.2 

DELETE NODE P; 
P HAS ONLY A RIGHT 
CH ILO 

SUBCASE Il . B. 4 

DELETE NODE P ; 
P HAS A L EFT AND A 
RIGHT CHIL D 

RETU RN 
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Case I: Node P to be deleted is the root node. 

Subcase A: Node P has no children. 


1. Set EM PTY = TRUE . 
2. Set N (the number of nodes in the tree) to zero. 

Subcase B: Node P has only a right chi ld. 
1. Set new root equal to right link of old root. 

Subcase C: Node P has only a left child (see figure 16a). 
1. Set new root equal to the left link of the old root. 
2. Search right branch of left child of P for its 

rightmost node R. Set the right pointer of R to NIL. 
Subcase D: Node P has a left and a right child (see figure 16b). 

1. Set new root equal to the right link of old root. 
2. Search left branch of righ t child of P for Its 

leftmost node S. (S wi ll have a left pointer of NIL.) 
Set left pointer of S to the left child of the 
old root {that is, to point to the left subtree 
of the old graph). 

3. Search right branch of left chi ld of P for its righ tmost 
node R. Set righ t pointer of R to point to S. 

Case II: Node P to be deleted is not the root node. 

Group A: Node P is the left chi ld of parent node a. 


Subcase 1: Node P has no children. 

a. Set LEFT link of parent Oto NIL. 


Subcase 2: Node P has only a right chi ld. 

a. Set LEFT pointe r of paren t node 0 to righ t child of P 

Subcase 3: Node P has only a left chi ld (see figure 16c). 
a. Set LEFT pointer of parent node 0 to left cl1lld of P. 
b. 	Search right branch of lefl child of P for its 

rightmost node R; th is node will have an upward right 
pointer to P. Assign the right pointer of R the value of 
the right poin ter of P. ' 

Subcase 4: Node P has a left and a right child (see figure 16d). 
a. Set LEFT pointer of parent node 0 to right chi ld of P. 
b. Search left branch of right child of 	P for its 

leftmos t node S. (Swill have a left pointer of NIL.) 
Assign the left poin te r of S the value of the left pointer 
of P. 

c. Search 	right branch of left child of P for its 
rightmost node R_ Ass ign the right pointer of R the 
value -S. 

Group 	B: Node P is the right child of paren t node 0 . 
(Subcases 1 thru 4 are the same if the word .RIGHT is 
substituted for the capitalized word LEFT i[l each subcase.) 

Table 1: Analysis of node deletion in a threaded binary tree. This table details the 
operations necessary to delete a node, labeled P, from a threaded binary tree. This 
table is associated with figure 15, figure 16, and listing 1. 

Text continued from page 256: 

SUC: The sue subroutine, shown 
in figure 13, when given the node 
numbered P, returns the value SUC, 
which is the number of the node that 
follows node P in the ascending key 
sequence. If the right pointer of P, 
named Q, is an upward pointer 
(value less than zero), the absolute 
value of the pointer is the successor 
node. If Q is a downward pointer, the 
leftmost child of Q is the successor 
node. A SUC value of NIL is returned 
if node P is the rightmost node in the 
tree . 

PAR: The PAR subroutine, shown 
in figure 14, returns in variable PAR 
the number of the parent node of 
node P. (Remember that every node 
in a binary tree except the root node 
has exactly one parent node.) As in 
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BILDER and LIST, a binary search 
starting at the root uses the values of 
the current node key and the key of 
node P to guide the search down the 
tree until the parent of P is found. 
This method is much faster than 
linearly traversing the tree using the 
sue subroutine . 

DEL: The DEL subroutine to delete 
a node from the tree is the most com
plicated of the subroutines presented. 
This is due largely to the necessity of 
reestablishing the thread that runs 
through the tree. The algorithm for 
node deletion is given in figure 15 and 
table 1; the examples in figure 16 are 
referred to by table 1 . 

A Pascal Implementation 
A second and somewhat different 
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I6a 	 SUBCASE 1.C 

ROOT 

ROOT 
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Nil 
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BEFORE 	 AFTER 

16b SUBC ASE 1. D 

ROOTROOT 

\ 

\ 
\ 
\ 
\ 
I 
I 
\ 
I 
I 
I 

BEFORE 	 AFTER 

Figure 16: Examples of node deletion . Figures 16a thru 16d are used to illustrate the structure of a binary tree before and after the dele
tion of node P; they are referred to by table 1. A broken arrow (for example, A to R) denotes an eventual connection through zero or 
more intermediate children. A dashed arrow denotes an upward right pointer to the next node in the sorted key sequence. A gray 
arrnw in the "after" drawing denotes a pointer that has been changed by the deletion. 

version of the binary tree program is 
given in listing 3. This version does 
not use a threaded tree (ie: there are 
no upward right pointers). Because of 
this, the subroutine to add a node is 
almost trivial, and the delete routine 
is greatly simplified. This implemen
tation is, in general, altogether nicer. 

The main change in this listing 
(compared to the BASIC program of 

listing 1) is the use of the scan pro
cedure to traverse and list the tree. 
The scan procedure uses a stack, 
which is maintained by the initstack 
and push procedures, along with the 
pop function. The scan algorithm is 
as follows: 

1 ) 	 Move left along the branches of 
the tree, placing each node 

traversed onto the stack . 
2 ) 	 When a left pointer of NIL is 

reached, pop the stack and print 
what was just popped. 

3 ) 	 If you can, move right one node 
and go to step 1; otherwise , pop 
the stack, print the node 
popped, and repeat step 3. 

4 ) 	 Underflow of the stack repre
sents the end of the algorithm. 



16c SUBCASE II . A .3 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

BEFORE AFTER 

16d S UBCASE II . A .4 

I ' I 
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I 

I 

~ 
\ ~ \I \I \ 

NIL \ 
\ 
\ 
\ 
\ 
\ 

Due to the nature of the 
language, the listing itself serves 
document the algorithm. In 

1 
LJ 

BEFORE 

Pascal 
to 

all 
fairness to BASIC, it must be stated 
that the Pascal program of listing 3 is 
simpler partially due to the absence of 
the thread running through the 
binary tree . • 
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System Requirements 
• 	Operating System: CP/M • (or equivalent such as COOS , IMDOS. etc.) 

MP/M '". Intel !SIS II .Heath HOOS. and PD P-11syslems lo be available soon. 
• Memory requirements 48K minimum. 
• Host Machines: 8080 or 280. 
• Target Machines: 8080/280, 68000. 28000. 8086/8088. 6809. 
• Resrdenl compilers for all processors will be for thcoming as opera ting 

sys tems become avai lable. 
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Insight into Problems 
Those of us who teach courses on thinking and prob

lem solving are always delighted to find an intellectual 
puzzle that is stated clearly and concisely, and yet still 
provides a real challenge for an intelligent problem 
solver. A number of years ago, Allen Newell discovered 
the fascination of cryptarithmetic and many of his 
pioneering ideas on human information processing were 
based on his research with these puzzles . 

A cryptarithmetic puzzle consists of a group of letters 
arranged in the form of an arithmetic problem. Each let
ter is a code for a digit (0, 1 , 2, . ... , 9) and only one letter 
may represent each digit. The problem solver must deter
mine how to assign digits to letters in such a way that the 
mathematical constraints are satisfied. For example, a 
popular cryptarithmetic puzzle is : 

S E ND 
+MORE 
MONEY 

If the appropriate digit is assigned to each letter, the 
numbers will add up to give the correct sum. This type of 
puzzle can be very challenging. If you doubt this, take a 
moment and try to solve the example given above. 

Direct Logical Analysis 
When humans attempt to solve these problems, they 

use a combination of logical inference and directed 
search. The values for some of the letters can be deter
mined, or at least restricted to a subset of values, by 
d irect logical analysis. The value of the remaining letters 
is then determined by a "generate and test" approach in 
which plausible values are examined until a suitable one 
is found . As more information is acquired, logical deduc
tion can narrow the search to a limited number of poten
tial solutions. 

As an example, let us consider the SEND + MORE = 
MONEY puzzle . The first insight that most individuals 
have after considering the problem for a few moments is 
that the letter M can be easily deciphered . MONEY has 
five letters and SEND and MORE have only four . There
fore , one can deduce that S + M + the carry from the 
previous column = MO. The maximum possible values 

for S and M are 8 and 9 and the carry is at most 1, so 
therefore MO is 18 or less. It follows that M can be only 0 
or 1'. If it were 0, however, it would not be written as the 
first digit of a number since leading zeroes are not print
ed . Therefore, the letter M must represent the digit 1. 

Armed with this knowledge, it is possible to make 
additional deductions . For example, if we substitute the 
digit 1 for the letter M in the equation given in the 
previous paragraph (ie: S + 1 + carry = 0 + 10) we 
can quickly deduce that S must represent a large digit and 
the letter 0 has to represent a small digit. In fact, since 
the maximum value for S is 9, the sum of the column can 
be no more than 11 if there is a carry and 10 if there is no 
carry . Therefore, the letter 0 must be 1 or 0. It is already 
known, however, that M represents 1 so the letter 0 
represents 0. Given that the sum of the column is 10, then 
the letter S has to be either 8 (if there is no carry) or 9 (if 
there is a carry). 

Searching Technique 
Our detective work has determined that M is 1, 0 is 0, 

and Sis 8 or 9. In addition, we can infer that the values of 
1 and 0 cannot be assigned to any of the other letters. 
This narrows the search task considerably. A blind trial
and-error search process is not very efficient for this 
problem. There are eight letters in this cryptarithmetic 
puzzle and ten digits to draw upon . The number of possi
ble assignments is 10X9X8X7X6X5X4X3 which 
equals 1,814,400 . The trial-and-error search approach we 
employed last month for the missionaries-and-cannibals 
problem is not well-suited for this job. It would work, 
but it would take a very long time, especially if im
plemented in BASIC on a microcomputer. 

By using logical deduction, however, we can reduce 
the size of the search space considerably. Since we 
discovered that Mis 1, 0 is 0, and Sis 8 or 9, the number 
of possible assignments is reduced to 8 X 7 X 6 X 5 X 4 X 2 
which equals 13,440. This is a substantial improvement. 

In addition, the nature of the cryptarithmetic problem 
permits the use of a specialized directed search instead of 
a nondirected trial-and-error search . The plan for this 
specific case is to assign digits to the numbers in the right
hand column of the problem, make the addition, and 
then see if the two top numbers add to give the value 
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assigned to the letter at the bottom of that column. 
A check is also made to see that these assignments do 

not contradict information we already know (ie : M = 1, 
0 = 0, S = B or 9), or produce the assignment of the same 
digit to more than one letter. If no contradictions exist, 
we then move one column to the left and repeat the pro
cess. If we are successful in repeating this generate-and
test approach all the way to the left-most column, we 
have successfully found a set of digit assignments which 
solve the problem. This approach avoids the necessity of 
assigning digits to all the letters before checking for 
arithmetic correctness . 

Using Human Deduction 
When humans grapple with cryptarithmetic problems, 

there is usually a dynamic interplay between deduction 
and search . As information is deduced concerning which 
assignments are feasib le, the problem solver discards 
many of his previous working hypotheses and concen 
trates on specific possibilities which appear to be most 
promising. It is difficult to accurately simulate this com
plex process on a machine, but it is possible to emulate 
some of the key elements in a way that is sufficient h • 
produce a reasonably efficient computer program for 
solving cryptarithmetic problems. In what follows , we 
will consider the details of such a program written in 
Level · II BASIC for the Radio Shack TRS-80 micro
computer. 

Our technique for solving these challenging puzzles can 
be considered in three parts : the representation for the 
specific problem, the deduction of some of the values on 
the basis of pattern analysis, and the development of a 
complete solution by directed search. As is often the case, 
the programming steps required to set up the problem 
and develop a representation constitute almost half of 
our effort. 

The first steps are strictly preparatory. The video 
display is cleared, all variables are declared as integers, 
space is set aside for string storage, and a title is placed on 
the video display : 

100 CLS : DEFINT A - Z: 
CLEAR 200: PRINT@150, "CRYPTARITHMETIC" 

Next we have the machine ask for the specific puzzle 
for which a solution is desired : 

110 PRINT@272, "CODE FOR FIRST NUMBER";: 
INPUT X$(1 ) 

120 PRINT@336, "CODE FOR SECOND NUMBER";: 
INPUT X$(2) 

130 PRINT@400, "CODE FOR SUM OF ABOVE";: 
INPUT X$(3) 

We will need several arrays to store pertinent informa
tion . The C array will record whether a carry is present 
for each of the columns, given the letter values that are 
being tested at a given point in time. The D array will 
keep track of which digit assignments are feasible for 
each letter after the restrictions we discover from our 
initial detective work (ie: pattern recognition) . 

We will identify each letter by a number code and iden
tify these codes by letter in the D$ array and by position 
in the puzzle with the S$ array . The digit that is being 
tested for each letter will be indexed by the K array 
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(parallel to D$) and the S array (parallel to S$). The 
length of each of the code words is stored in the L array . 

140 DIM C(8), 0(10, 10), 0$(10), K(ll), L(3). 5(3, 10), 
5$(3, 10) 

The processing task begins by determining the length 
of each code word and by breaking up each word into its 
individual letters: 

160 FOR J=l TO 3: L(J)=LEN(X$U}) : 

FOR I = l TO L(J) 


170 N =L(J)-I +1: S$(J, I)=MID$(X$(J) , N, 1,): 

NEXT I: NEXT J 


The index J is used to represent the first word (J = 1), 
second word (J=2), and third word (J=3), and the index 
I is used to represent the right-hand column (I= 1), the 
column one over from the right (1=2), etc. 

Our next objective is to assign an identifying number 
to each letter (the index of array 0$) and associate each 
of these identifying numbers with a position in the crypt
arithmetic puzzle by setting up the S array. The variable 
NL records the number of different letters in the puzzle: 

200 NL=O: I=O 
210 I=I+l : IF l>L(3) THEN 300 ELSE J=O 
220 J=J+l: IF J>3 THEN 210 
230 IF I > L{J) THEN 220 ELSE N = o 
240 N=N+l: IF S$(J,I)=D$(N) THEN S(J,I)=N: 

GOTO 220 
250 IF N < NL THEN 240 
260 NL=NL+l: 0$(Nl)=S$(J,l}: S(J,l)=NL: 

GOTO 220 

It is also necessary to prepare the machine with the 
knowledge that blank spaces which precede letters in the 
first two rows should be treated as zeroes. 

270 IF L(2) > L(l) THEN S(l, L(2)) 11 
280 IF L(l) > L(2) THEN 5(2, L(l)) 11 

Now the machine is almost ready to begin processing. 
Before it gets started, however, a neatly arranged 
graphical display of the puzzle is needed as well as a list 
of the letters in the order that digits will be assigned: 

300 CLS : PRINT CHR$(23) : 
PRINT@226-4*L(2), "+ "; 

310 FOR J=l TO 3: FOR l=l TO L(J) : 
K=104+64*21 (J-1)-4*1 

320 PRlNT@K, S$(J, I); : NEXT I: NEXT J 
330 FOR 1= 1 TO L(3): PRINT@294-4*1, "--"; : 

NEXT I 
350 FOR I=l TO NL: PRINT@636+6*l, D$(I);: 

NEXT I 

Restricting Values 
The first step in searching for a solution is to determine 

what values, if any, cannot be reasonably assigned to 
particular letters. In our present effort, we will not at
tempt anything as complex as trying to directly deduce 
this information. Instead we will use pattern analysis to 
identify certain obvious cases . 

In order to use this information in our search, we will 
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set up a special array, D(J, I), in which the first index, J, 
will represent each of the letters we are working with and 
the second index, I, will represent each of the digits (0 to 
9) which might potentially be assigned to each of the 
letters: 

380 FOR J =1 TO NL: 

FOR 1=0 TO 9: D(J,1)=1: NEXT I: 

NEXT J 


To indicate that a particular digit cannot be assigned to 
one of the letters, the machine will set the appropriate 
member of the D array to the value of 99 . Two 
subroutines will be used for this purpose. When the 
machine has determined that a particular letter can be 
assigned only one digit, it will record this information by 
calling these subroutines . The first subroutine sets all the 
values for that letter to 99: 

2000FORI=OT09: D(Z,1)=99: NEXT!: RETURN 

The second subroutine sets this digit in the arrays for the 
other letters to 99 and sets the digit value for the correct 
letter back to the proper value: 

3000 FOR I=l TO NL: D(I,X)=99: NEXT I: 

D(Z, X) = X: RETURN 


With these subroutines in hand, the machine is ready 
to analyze letter patterns to determine if certain letters 
can only take on a restricted set of values . 

520 IF S(2, P)=S(3,P) THEN Z=S(l,P) 
530 IF Z = 0 THEN 570 ELSE GOSUB 2000 
540 IF P = l THEN X=O: GOSUB 3000: GOTO 570 
550 IF F=l THEN X=9: GOSUB 3000: GOTO 570 
560 D(Z,O)=O: O(Z,9)=9 
570 NEXT P 

Both of the above patterns are easy to detect . Other in
formative letter arrangements are more complex and in
volve recursive IF ... THEN reasoning. The structure of 
the present program is such that these additional analyses 
can be added to increase the "intelligence" of the pro
gram . In each case, the information would be used to 
modify the D array such that certain letter-digit combina
tions would be eliminated from the search procedure that 
follows. 

The Directed Technique 
The heart of our cryptarthmetic problem solver is the 

directed-search process. Although this process is highly 
mechanical, it gives the program the appearance of being 
intelligent. It would work even if lines 400 thru 570 were 
eliminated from the program. The solution times, 
however, would be much slower without these lines. 

The search process is somewhat similar to the blind 
trial-and-error procedure we employed last month for the 
missionaries-and-cannibals problem. The major enhance
ment is that digits are first assigned to the letters in the 
right column of the problem and then the addition is 
checked for accuracy. If .it is incorrect, a new value is 

Text continued on page 271 

Patterns 
The first pattern the program looks for is the one we 

described at the beginning of this article when discussing 
the SEND + MORE = MONEY cryptarithmetic puzzle: 

400 F= O: IF L(3)=L(l) OR L(3)=L(2) THEN 500 
410 J=S(3, L(3)): Z=J: GOSUB 2000: X= l: 

GOSUB 3000 
420 Z=O: IF J=S(l,L(l)) THEN Z=S(2,L(2)) 
430 IF J=S(2,L(2)) THEN Z=S(l,L(l)) 
440 IF Z = o THEN 500 
450 GOSUB 2000: O(Z, 8)=8: D(Z,9) = 9 
460 Z=S(3, L(3)-l): IF J=Z THEN 500 
470 GOSUB 2000: X=O: GOSUB 3000: F=l 

This block of code checks to see if the bottom line of the 
puzzle is longer than both the first and second lines . If so, 
the first letter of the bottom line has to be 1, and the D 
array is altered accordingly. The machine then checks to 
see if one of the first two lines starts with the same letter 
as the bottom line . If so, it can further restrict the values 
which are allowed for the remaining letters in this 
column . 

The next pattern the machine looks for is the case of a 
column where one of the letters in the first two lines is 
identical to the letter at the bottom of the column. In this 
case, the odd letter in the column must be either 0 or 9. If 
the digit 0 was assigned previously (ie : line 470), then the 
odd letter has to be 9. If this pattern is discovered, the D 
array is modified appropriately. 

500 FOR P=l TO L(l) : Z=O 
510 IF S(l,P)=S(3,P) THEN Z = S(2,P) 
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Listing I: A BASIC program to solve cryptarithmetic puzzles. 
This program , written for the Radio Shack TRS-80 computer 
with Level ll BASIC. solves problems similar to SEND + 
MORE = MONEY, where each letter of each word represents 
exactly one of the decimal digits 0, 1, 2, ... , 9. This program 
decreases the solution time by incorporating several human
derived insights that decrease the solution space. 

100 CLS: DEFINT A - Z: CLEAR 200: 
PRINT@ 150, "CRYPTARITHMETIC" 

l JO PRINT @272 "CODE FOR FIRST NUMBER ";: INPUT X$(l) 
120 PRINT@336, "CODE FOR SECOND NUMBER";: 

INPUT X$(2) 
130 PRINT@400, "CODE FOR SUM OF ABOVE";: INPUT X$(3) 
140 DIM C(8), D(I0, 10), D$(10), K(l l ). L(3), S(3,l0), S$(3, 10) 
160 FOR J= 1 TO 3: L(J) = LEN(X$(])): FOR I= l TO L(l) 
170 N = L(J) -1 + 1: S$(J. [) =MID$(X$0).N ,l): NEXT I: NEXT 1 
200 NL=O: l=O 
210 I = I+ 1: IF I > L(3) THEN 300 ELSE J= 0 
220 l = J+ I: IF l >3 THEN 210 
230 IF I > L(J) THEN 220 ELSE N = 0 
240 N=N +l : !FS$() ,l)=D$(N) THEN S(l,l)=N: GOT0220 

250 [F N<NL THEN 240 

260 NL=NL + !: D$(NL)=S$(J.l): S(l,l)=NL: GOTO 220 

270 IF L(2) > L( l) THEN S( I, L(2)) = 11 

280 IF L( 1) > L(2) THEN S(2, 1 (1 )) = 11 

300 C LS: PRINT CHR $(23): PRINT@226 - 4' L(2), " + "; 

310 FOR J= 1 TO 3: FOR l= l TO L(l): 


K = 104 + 64 "21 (J - 1)-4 ' I 

320 PR!NT@K, S$(),l) ; : NEXT l: NEXT 1 

330 FOR l = I TO L(3): PRINT@294 -4' l, "---";: NEXT I 

350 FOR I = l TO NL PRJNT@636 + 6. I, 0$(!);: NEXT I 

380 FOR J= l TO NL: FOR I = 0 TO 9 DO, l) = I : 


NEXT I: NEXT J 

400 F = O: IF L(3) =L(l ) OR 1(3)=1(2) THEN 500 

410 1=5(3,1(3)): Z=I: GOSUB2000: X = l: GOSUB3000 

420 Z= 0: IF J= S(l, L{I )) THEN Z= S(2, L(2)) 

430 IF J= S(2, L(2)) THEN Z= S( I ,L( I )) 

440 IF Z= 0 THEN 500 

450 GOSUB 2000: D{Z,8) = 8: D(Z,9) = 9 

460 Z = S(3,L(3) - l ): I F J= Z THEN 500 

470 GOSUB 2000: X = 0: GOSUB 3000: F=I 

500 FOR P= 1 TO L(l): Z= O 

510 IF S(l, P) = S(3, P) THEN Z== S(2, P) 

520 IF S(2,P) = S(3, P) THEN Z= S( I. P) 

530 IF Z= OTHEN 570 ELSE GOSUB 2000 

540 IF P= 1 TH EN X = 0: GOSUB 3000: GOTO 570 

550 IF F = I THEN X = 9: GOSUB 3000 : GOTO 570 

560 D(Z. 0) = 0: D(Z, 9) = 9 

570 NEXT P 

800 FOR I =0 TO NL: K(I)= - I: NEXT I 

810 P= I: 1=0: C(O)=O: K{l l) = O 

820 1= 1+ 1: K(I) = - l 

830 K([) = K(!) + I: IF K(l) > 9 THEN 1000 

840 IF D{l, K(l))=99 THEN 830ELSE1 = 0 

850 J== l+l : IF J= [ THEN 870 

860 IF K(J) = K(l) THEN 830 ELSE 850 

870 PRINT@762 + 6' 1. K(l); 

880 Z= K(S(3,P)): IFZ=- 1 THEN820 

890 Y = K(S(2, P)) : IF Y = - 1 THEN 820 

900 X =K(S(l, P)): IF X = - l THEN 820 

910 TS=X+Y + C(P - 1) 

920 IF TS>9 THEN C(P) = l ELSE C(PJ =0 

930 IF TS< >Z + 1o· c(P) THEN 830 

940 IF P<L( I) THEN P= P+ l : GOTO 880 

950 IF L(3) = L(l) AND C(P) =I THEN 830 

960 IF L(3) > L( I) AND C(P) = 0 THEN 830 

970 PR!NT@960, "SUCCESS";: GOTO 970 


1000 K(!)= - 1: PRINT@762 + 6·r." ";: l =l- 1: P= l 
JO JO IF I >O THEN 830 
1020 PRINT@960, "FAILURE"; : GOTO 1020 
2000 FOR [ =0 TO 9: D(Z,I) = 99: NEXT I : RETURN 
3000 FOR I = I TO NL: D(I. X) = 99: 

NEXT I : D(Z,Xl=X : RETURN 
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Text co11ti1med from page 269: 

assigned to the most recently modified letter. If the addi
tion is correct, values are then assigned to the letters in 
the second column from the right. The addition for this 
column, including the carry when present for the right
hand column, is then checked. If incorrect, a new assign
ment is made. If correct, the machine goes over to the 
next column. The machine continues this process until it 
finds a solution or until all letter-digit combinations have 
been tried without success. 

Because there are so many possible combinations, solu
tion time is much shorter if some of the potential 
assignments can be eliminated during the preliminary 
analysis of letter patterns. The search occurs much more 
rapidly with addition checks made column by column 
rather than through assigning a digit to all letters before 
checking to see if the digits add up correctly. These 
preliminary checks provide considerable direction to an 
otherwise unstructured search. 

Program Operation 
The primary actor in the machine's search process is 

array K. This array keeps track of which digit is currently 
being tested for each letter. When no assignment has been 
made to a letter, the value of K will be set at -1. The 
variable NL, as you recall, represents the number of let
ters in the puzzle. The index P will represent which 
column of the puzzle is currently in the spotlight. The 
array C will keep a record of whether a carry has 
occurred for each of the columns. The index I keeps track 
of the letter to which the machine is currently assigning a 
digit. 

The first step is to initialize the key variables: 

800 FOR I=O TO NL: K(I)= -1: NEXT I 

810 P=l: I=O: C(O)=O: K(ll)=O 

Then we establish the main loop: 

820 l=I+l : K(l)= -1 
830 K(l)=K(l)+l: IF K(I)>9 THEN 1000 


A branch to line 1000 occurs when all ten digits (0 to 9) 
have been tried for a letter without success. 

The code at line 1000 provides a means to back up and 
try a new digit for the letter immediately preceding (in the 
assignment sequence) the current letter: 

1000 K(I) = -1: PRINT@762 + 6 *L " ",. I=1-1: 
P=l 

1010 IF I> 0 THEN 830 

1020 PRINT@960, "FA1LURE";: GOTO 1020 


Each time the machine backs up, the index I is 
decremented by 1, the column analysis reverts back to 
the right-hand column, and the last digit appearing on the 
display is erased . If the value of I decreases to zero, all 
combinations have been tried and found lacking. The 
machine then makes its failure public by executing line 
1020. 

If K(I) is assigned a number at line 830 of 9 or less , the 
program continues by seeing if the new value is an 
acceptable one by checking the D array for feasible 
values (line 840) and then makes sure that this digit has 

not already been assigned to another letter (lines 850 and 
860): 

840 IF D(l,K(I))=99 THEN 830 ELSE J=O 
850 J=J+l: IF J=I THEN 870 

860 IF K(J) = K(I) THEN 830 ELSE 850 


If the new assignment passes both of these tests, the 
machine prints the digit on the display to let the observer 
know its current "thinking." It then checks to see whether 
it has assigned a digit to each of the letters in the column 
that is presently under consideration: 

870 PRINT@762+6*1, K(I); 
880 Z.=K(S(3, P)) : IF Z= -1 THEN 820 

890 Y=K(S(2, P)): IF Y= -1 THEN 820 

900 X = K(S(l, P)): IF X = -1 THEN 820 


If one or more of the letters have not been assigned a 
digit, the machine branches to line 820 and takes care of 
this oversight. Otherwise, it calculates the sum of the 
column (line 910), determines whether or not there is a 
carry (line 920), and then checks to see if the addition of 
the two top numbers matches the digit which has been 
assigned to the bottom letter (line 930) : 

910 TS=X+Y+C(P-1) 
920 IF TS>9 THEN C(P)=l ELSE C(P)=O 
930 IF TS< > Z + 10*C(P) THEN 830 


If the numbers do not add up properly, the machine 
branches to line 830 to try another digit assignment for 
the letter currently being tested. If the addition is correct, 
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The pattern-analysis portion of the pro
gram provides a capability that mirrors 
human problem-solving skills. 

the TRS-80 checks to see if all columns have been tested. 
If not, it increments P and jumps to line 880. If all col
umns have been tested, then it makes sure the carry for 
the left-hand column is correct. If all is in order, the 
machine announces to the world that it has found a solu
tion: 

940 IF P<L(l) THEN P=P+l: GOTO 830 
950 IF L(3)=L(l) AND C(P)=l THEN 830 
960 IF L(3)> L(l) AND C(P)=O THEN 830 
970 PRINT@960, "SUCCESS";: GOTO 970 

A Useful Technique 
This program provides an interesting example of prob

lem solving by combining man-like and machine-like 
techniques. The search process (lines 800to1020) is clear
ly not meant for human use. A systematic, patient search 
such as this is just not the thing a human would do. On 
the other hand, it is a highly effective technique for a 
computer. 

The pattern-analysis portion of the program (lines 400 
to 520) provides a capability that mirrors human 
problem-solving skills. Once you have worked with 
several cryptarithmetic problems, you will learn to 
recognize these patterns immediately and will use the 
relevant information to speed the solution process. By 
programming the machine to recognize these same 
patterns, we provide a useful mechanism for hastening 
the search. 

In many instances, the most effective program for solv
ing a complex problem is one which uses efficient 
mechanical algorithms in combination with a knowledge 
base which is triggered by pattern recognition. It is dif
ficult to write a computer program that accurately im
itates human problem-solving methods. However, pro
grams that ignore the domain-specific knowledge used by 
humans in finding a solution are often very inefficient. 
The best technique often consists of combining useful 
features from both approaches into a single mechanical 
strategy. 

To test the generality of our procedure, the reader is 
encouraged to try additional cryptarithmetic puzzles on 
the program. Some common puzzles that are worth con
sidering are: 

CR 0 SS DONALD L E T S 
+ R 0 AD S +GERALD +WAVE 
DANG ER ROBERT LATER 

As mentioned earlier, the program should be able to 
solve any puzzle of this type. Try your favorite puzzle 
and see how long the solution takes. You may wish to 
add some pattern-recognition information to the pro
gram to increase the efficiency of the search. 

Next month, we will consider the search process which 
is commonly employed for two-person, perfect-informa
tion, zero-sum games such as chess or checkers. Instead 
of simply talking about the alpha-beta (a -(3) algorithm, 
we will present the real thing in its modern form .• 
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Microprocessors and 
Digital Systems 

by Douglas V Hall, 
Gregg! McGraw-Hill, 
1980, 426 pages, 
hardcover, $15. 95 

Microprocessors and 
Digital Systems by Doug 
Hall is written for 
people interested in ex
panding their practical 
knowledge of electronics. 
While obstensibly written 
for technicians and based on 
an electronics training pro
gram at Herald Engineering 
College in San Francisco, 
the book brings 
together a wide variety of 
subjects which are of signifi
cant value to engineers as 
well as hobbyists. 

This book is based upon 
the premise that it does little 
good to know the theory of 
a design without knowing 
how to assemble, connect, 
and test a circuit. It is im
portant to recognize and 
understand how the choice 
of components and test 
equipment can affect the 
success of any project. In a 
classic bottom-up approach, 
the reader first becomes 
famiJiar with prototyping 
techniques, wire wrapping, 
and typical test equipment. 
Presuming a knowledge of 
basic electronics and tran
sistor theory, Mr Hall ad
vances through subjects such 
as digital logic families, logic 
gates, interfacing, signal 
conditioning, analog-to
digi tal and digital-to-analog 
conversion, and microcom
puters. 

In the sections on micro
processors, the 8080, 6800, 
and 6502 receive con
siderable exposure. Included 
are sample schematic 
diagrams for small systems 
that incorporate these pro
cessors, as well as illustra
tive programs for each. In 
keeping with the premise of 
the entire book, the ex
amples presented are pro

•• .. 

grams for a microprocessor
controlled weight scale and 
an EPROM (erasable pro
grammable read-only 
memory) programmer. 
Readers interested in larger 
computers can gain some 
insights on BASIC, 
FORTRAN, and Pascal in a 
chapter on high-level 
languages . 

There are objectives listed 
at the beginning of each 
chapter, and review ques
tions and problems at the 
end of each chapter. 
Mr Hall makes extensive use 
of manufacturers' data 
sheets, application notes, 
and schematic diagrams. 
Microprocessors and Digital 
Systems is thoroughly 
oriented toward people who 
handle electronic circuits 
rather than think about 
them . 

Steve Cia.rcia 
POB 582 
Glastonbury CT 06033 

ZBO Microprocessor 
Programming and 
Interfacing 

Volumes 1 and 2 
by Nichols , Nichols, and 
Rony 
Volume 1: 302 pages, 
softcover, $10. 95 
Volume 2: 496 pages, 
softcover, $12. 95 
Blacksburg Continuing 
Education Series 
Howard W Sams & Com
pany Inc, 1979. 

ZBO Microprocessor Pro
gramming and Interfacing is 
a two-volume series de
signed to teach the reader 
how to program and inter
face the ZSO processor chip. 
The use of the term chip 
rather than microcomputer 
is intentional here; this series 
is very concerned with hard

' 

ware . Volume one covers 
how to program the Z80; 
volume two covers how to 
use it . 

Both volumes are texts in
tended for use in a 
laboratory course or for 
laboratory-based self-study. 
Each chapter begins with a 
series of objectives and ends 
with a series of graduated 
experiments. The ex
periments involve both 
hardware and software 
development, and stress the 
trade-offs involved in 
substituting one for another. 
Between the experiments 
and the appendices, much 
good reference material is 
included, both hardware 
and software. Overall, the 
two volumes make up a 
very useful text either for 
class use or for self-study . 

There is one glaring prob
lem with both texts, 
however. All of the ex
periments assume that the 
student has one of two 
single-board computers 
manufactured by SGS
ATES. This is an Italian 
company whose products 
are not widely available in 
the US, at least from hob
byist sources. Fortunately, 
almost all of the software 
experiments can be per
formed on any ZSO-based 
computer which has either a 
front panel or a monitor in 
read-only memory. Many of 
the hardware experiments 
can also be performed (with 
minor changes) on other 
machines . The exclusive use 
of this single-board com
puter along with the consis
tent use of SGS-ATES data 
sheets throughout the se
cond volume leads one to 
believe that the series was 
sponsored by SGS-ATES. 
This is all very well, but un
fortunately it renders the 
series useless for self-study 
by a novice who does not 
own an SGS-A TES 
Nanocomputer and who is 
not knowledgeable enough 
to make the required 
changes. On the positive 

\ . ..... '-';<a_ 

side, full schematic diagrams 
and software listings are 
given for the Nanocom
puter, which is an admirable 
little unit, suitable for use in 
a number of controller-type 
applications . 

Now for a number of 
more or less random com
ments. The interfacing sec
tion contains the circuitry 
for a breadboarding station 
which could be used with 
most Z80 systems. This plus 
the listing of a 2 K-byte 
monitor and the inclusion of 
quite a few data sheets are 
some of the little extras in 
the book . On the negative 
side, there is no good index 
to the data sheets, on page 
106 the data sheet for a 
74LS138 is mistitled 
74LS139, and there is only 
one blank page at the back 
for notes. 

All in all, this is a useful 
series to have if you want to 
learn how to use the ZSO for 
hardware designs. The series 
will not teach you about 
program design , and it 
assumes a certain amount of 
sophistication if you do not 
use the particular computer 
for which the experiments 
have been written . But it 
contains the best discussion 
that I have seen of machine 
programming (as opposed to 
assembler) of the Z80, and 
the clearest discussion of ex
actly how the device func
tions when you make it per
form various tasks. The two 
volumes would be ideal for 
a class, and belong on the 
shelf of anyone planning to 
design systems which con
tain the Z80. • 

John A Lehman 
716 Hutchins /j2 
Ann Arbor Ml 48103 
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The FORTH Standards Team 

William Ragsdale 


FORTH Interest Group 

POB 1105 


San Carlos CA 94070 


How can a standard be created for a computer 
language when every programmer freely adds his own 
procedures, data structures, and compilation methods? 
This dilemma continually faces the FORTH Standards 
Team as each user creates extensions to the language as 
the fundamental act of programming! 

The recently published FORTH-79 Standard offers a 
uniform vehicle for interchange of FORTH programs 
across all computer architectures and models . Addi 
tionally, it provides programmers the ability to com
municate with other programmers and host computers, 
as they ply their craft. FORTH was created by Mr 
Charles Moore from 1960 thru 1970, to meet his real 
world programming needs . The standards team has 
developed the current standard through three genera 
tions, to match increasingly broader requirements . 

Why a Standard? 
The true cornerstone of standards work is cost redu c

tion. This applies to all standards, not just those 
developed for computer languages . Instead of optimizing 
the language for each application and computer, we team 
members accept programs that are a bit slower and a bit 
bulkier in memory usage. Our reward is less cost for 
creating and maintaining specific application programs, 
less cost for personnel training, and less cost for the host 
operating system itself. 

When analyzed in detail, language standards offer five 
components of cost and efficiency improvement : 

• 	 If an application is portable between computers, its 
cost may be spread over a larger number of installa 
tions. Likewise , a standard host system offers a larger 
potential market. 

• 	 A uniform computer language allows programmers to 
communicate concepts to one another. The concepts 
may be more efficiently shared if their standard com-

About the Author 
W illia m Ragsdale se ttled on FORTH in 1977. after a year-long search 

for high-leve l software tools to enhance p rogrammer productivity. He is 
a graduate of the Un iversity of California at Berkeley and is president of 
n conrnwnicatio ns company. Bill al /ended the FORTH-78 Standards 
Team meeting. created the FORTH Interes t G roup m odel of tl1e 
la ngimge, and contribu tes to FORTH Dimensions, the FIG Newsletter. 
He is currently chairman of the FORTH-79 Team . 

ponents are clearly known . 
• 	 People move from one job to another . Personnel 

trained at one site are more quickly productive at 
another site when standard usage exists. It isn 't any 
quicker to learn a standard language dialect, but 
naturally, standardized skills have a broader 
marketplace . 

• 	 The evaluation time spent for purchased application or 
system software is reduced if its components are stan 
dardized. Only the new elements need to be analyzed. 

• 	If someone does desire a nonstandard system or appli
cation , the standard portion provides a known point 
of departure for documentation of the differences. 

The Early History of FORTH Standards 
FORTH's professional usage began in 1970 with one 

programmer, Charles Moore, at NRAO (the National 
Radio Astronomy Observatory). Soon after that, 
Elizabeth Rather and others joined him. When FORTH 
came into use at Kitt Peak National Observa tory , the 
number of users grew even larger: finally the users 
recognized the need for standardization. 

Specifically, as FORTH's usage increased in 
astronomical research, that user community recognized 
the need for a common dialect. An ad hoc team within 
the International Astronomical Union, hosted by Kitt 
Peak National Observatory, and with Jim Brault as chair
man, met in May, 1977. This group produced the docu
ment AST.I, a glossary of definitions for the minicom
puter versions then in use. Extension levels were outlined, 
but not detailed, for double-length numbers, floating
point numbers , and system extensions . 

The work begun as AST.1 was then carried forward 
with a series of European meetings, again, in the 
astronomical-research community. The final meeting was 
held in Utrecht, The Netherlands, in February, 1978. The 
attendees were Jim Brault, Phil Hill, Robbie Spruit, Paul 
Bartholdi , Charles Moore, Elizabeth Rather, Hans 
Nieuwenhuijzen, and Terrel Miedaner. This group's 
report FST-780314 became the FORTH-77 standard. It is 
directed toward word-addressing computers, specifically 
the Data General Nova, the Hewlett-Packard HP-2100, 
and the Varian 620. 

The standards meeting on Catalina Island, Avalon, 
California, in October, 1978, found the team expanded 
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to eighteen, and the chairman was Terrel Miedaner of 
Kitt Peak. A broadened constituency was drawn from the 
FORTH Users Group based in Europe, FIG (FORTH 
Interest Group), and FORTH Inc, a company started by 
Charles Moore. 

This meeting was the first that considered byte
addressing computers. Work continuing from FORTH-77 
resulted in an increased clarity of word-naming and pro
vided a minimum set of defined words that were collec
tively more powerful than those of previous standards . 
However, there were no rules of usage, arithmetic 
overflow was unspecified, and the byte/ word-addressing 
specification was ambiguous. 

The FIG Model 
In March, 1979, the FORTH Interest Group published 

an implementation model of FORTH written in FORTH . 
This became a test bed for the current standard and was 
used to test portability of the language . (See the 
accompanying "FORTH Connotations" text box.) Appli
cations were transported among computers using the 
Intel 8080, Digital Equipment LSl-11, Motorola 6800, 
National Semiconductor PACE, MOS Technology 6502 
and Texas Instruments 9900 microprocessors. This 
public-domain research vehicle was most valuable as 
preparation for the next standards team meeting . 

A team charter was proposed and accepted in October, 
1979. Member eligibility, responsibilities , and organiza
tional functions were outlined: new members are 
observers at their first team meeting; they are eligible to 
join at the next team meeting. Procedural matters are 
decided by a simple majority, and standards proposals 
must be accepted by a two-thirds majority. 

FORTH-79 
A FORTH Standards Team of twenty-six people, with 

me , William Ragsdale , as chairman, met again at 
Catalina Island in October of 1979. The genera l goal was 
to increase the portability of FORTH programs by 
language specifications in addition to the current glossary 
definitions. 

Each of the four days of meetings was structured by a 
morning general session lasting until noon, subteam 
working sessions until 5:00 PM, and a general session 
concluding at 6:00 PM. Two evenings had informal 
subteam meetings (until 1:00 AM). Technical proposals 
were "captured" on work forms ; a total of 120 were 
presented. These were organized and filtered by the 
subteams, and formally reviewed by the full standards 
team. Working documents and all team actions were 
maintained by secretary Jon Spencer. 

Proposal decisions, subteam reports , and draft mark
ups were used by four technical referees to prepare the 
final-draft standard. Referees Charles Moore, Robbie 
Spruit , Hans Nieuwenhuijzen, and I presented this final 
draft before the full team for final acceptance in August , 
1980. 

Oddities of FORTH 
FORTH is an incomplete language-by definition. 

Each user's program adds new word definitions until all 
functions demanded by the application exist. (See the 
"FORTH Connotations" text box.) The programmer 
specifies the exact procedure for calculating the desired 

result rather than simply describing that result. 
This means that some of the difficult programming is 

left to the user. Sixteen-bit integer math is standard ; some 
32-bit primitives and some mixed-mode primitives are 
provided. However, a greater burden is placed on the 
programmer, who must create application-specific func
tions. This characteristic is tolerated, even cherished, by 
FORTH programmers: but who better understands the 
demands of the application, the application programmer 
or a distant compiler writer? 

Dr C A R Hoare has said that the most difficult prob
lem of language design is deciding what to leave ou t. 
The standards team faces the task of selecting a balance 
between primitive functions and directly usable func
tions, enabling the user to complete the software tools to 
solve his application problem. FORTH allows word 
definitions to be in higher-level form or in machine code. 
To maintain portability among computers, the language 
should be defined so the use of machine-languge code can 
be avoided. Therefore, the provided primitives must be 
sufficient to solve all problems without use of machine
specific code. 

In review, several of the features of FORTH-79 have 
been pointed out as "novel" for computer-language stan
dards; to those involved in the effort, these features 
seemed to be natural and necessary. Each of these 
features was introduced as needed, in response to prob
lems as encountered. 

Foremost is the section of trade-offs. The FORTH Stan
dards Team members are working FORTH programmers 
and realize that compromises must be made among their 
various preferences. The priority of certain language and 
program characteristics has been formalized for current 
use and future reference: 

1. correctness - most important to a user 
2. portability 
3. simplicity - most important to FORTH 
4. clarity 
5. generality 
6. execution speed 
7. memory compactness 
8. compilation speed 
9. historical continuity 

10. pronounceability 
11. teachability 

The pronunciation of FORTH words must be con
sidered since FORTH allows any ASCII text (without 
blanks) as definition names. Many of the common words 
have short names, such as: 

! , pronounced "store" 
@ , pronounced "fetch" 
#S , pronounced "sharp-s" 
BLK , pronounced "b-1-k" 

and so on . 
Each word name that is not directly pronounceable has 

a standard pronunciation given. There is a commitment 
from the FORTH Users Group (Europe) that standard 
words will be spelled in English but that application 
definitions can be named in any language. Therefore, 
there will be no need for renaming the standard words 
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FORTH Connotations 
Some English words have specific connotations 

when referring to FORTH. Here are some examples. 

word: Any sequence of ASCII (American Standard 
Code for Information Interchange) characters (ex
cept "return," "rubout," and "blank") terminated 
with a blank or return. Thus letters, numbers, and 
punctuation may be used freely to form words. Use 
of control characters is possible but is frowned 
upon. The internal representation of "return" is 
conventionally "nu ll ." 

definition: The execution procedure assigned to a 
named word. Definitions begin as source text on a 
mass storage device and are compiled into the dic
tionary for execution .I Programming consists of 
creating new definitions from the existing defini
tions, whether resident within the host FORTH 
system or defined by the user. 

dictionary: When compiled into memory, FORTH 
word definitions are usually organized into linked 
lists and further segmented into smaller lists called 
vocabularies. Each definition may be located by its 
word name, for execution or compilation. This dic
tionary expands as the user adds his own defini
tions. 

extensibility: The ability to add operators, functions , 
and data structures that are indistinguishable from 
those of the host language, both at tl1e compilation 
and execution levels. 

portability: A characteristic that allows a standard 
FORTH program to run on numerous standard 
FORTH installations , each having a different host 
computer. 

with non-English equivalents. 
Word definitions controlled by the standard have been 

given serialized numeric identifiers . Assigned integers 
between 100 and 999 will be changed when the definition 
is functionally altered within future standards . (This has 
been borrowed from the languages M6 by Doug Mcllroy 
and SAM76 by Claude A R Kagan . See 'The SAM76 
Language" by Ancelme Roichel , Dr Dobb 's Journal, 
volume 3, number 1, 1978, page 18.) No other use of 
these identifiers is required, although they may be of use 
for calling library functions and archiving evolutionary 
changes. 

Just as FORTH is extensible, so is its standard. (Refer 
to the "FORTH Connotations" text box.) An 
experimental-proposals section is a showcase for an
ticipated change. Inclusion of these proposals allows 
testing and refinements, leading to future standards con
sideration. 

Standard System Versus Standard Program 
Standards for other contemporary languages generally 

concern the compiler, not the applications . FORTH-79, 
however, includes requirements for both a standard 
system (such as address representation, mathematical 
overflow, mass-storage access, and execution of standard 
words) as well as a standard program (such as allowed 
areas of memory access and rules of use of standard 
words) . A standard program must use standard defini
tions within the rules of usage, but its production is 
ultimately the programmer's, not the compiler's , respon 
sibili ty . 

The classical compilation process of high-level 
languages consists of: 

• 	 a syntactical and semantic analysis of correctness of 
the source code text 

• 	 the translation of this text into an executable code 
form. 

In FORTH. program correctness is not the responsibili
ty of the compiler but of the programmer. Since the 
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language and compiler are extensible, new constructs 
may be introduced at all levels . Therefore, the program
mer must work in a responsible manner to decompose his 
problem into successively smaller components (ie: 
words). He must define these words as combinations of 
words from the required-word set; and he must test his 
new words individually and collectively for program cor
rectness. But as the programmer can extend the compila 
tion process, he may also add to the compile-time and 
run-time checking. Users are quite gra teful that the 
language gives them the choice of where and when to add 
execution-time costs. 

Much of FORTH's power results from its simplicity 
and generality . The user may add new compile-time 
operations as easily as new run-time operations. Tradi
tionally, few resources have been devoted to the detec
tion of compile-time errors. The newer versions tend to 
increase compile-time checking, and future standards 
work will reflect this trend. 

It is quite correct and compliant with the FORTH-79 
standard to offer increased error-checking . The standard 
expresses a uniform minimum; vendors of standard 
systems will probably be rated by their customers on 
compile-time diagnostics, with the higher-quality ven 
dors prospering. 

Labeling 
Good Housekeeping Magazine and Underwriters' 

Laboratory Inc have established their own labeling fo r 
enforcement of product quality . We hope a series of 
validation programs will be developed for verification 
against the FORTH-79 standard. The team has reserved 
the following labels for their use : 

e 	FORTH-79 Standard 
• 	 FORTH-79 Standard Subset 
• 	 FORTH-79 Standard with xxxxx Standard 

Extension(s) 

where xxxxx names the already-standardized extension(s) 
included in the package. 



Future Work 
Work is still needed to improve compile-time error 

detection and text string handling, and to broaden sup
port of input / output devices. Note that these functions 
are all available on some installations but are so new that 
standardization is still in process. They can be compiled 
on top of standard systems, and thus are not necessarily 
required : instead, such capabilities may be implemented 
as library functions which are loaded as desired . 

FORTH derives its speed by operating very close to 
machine-code level while presenting to the user an 
abstract and uniform high-level notation . This balance 
must be preserved, otherwise performance would drop, 
causing some users to return to more specialized and 
nonstandard versions of FORTH . 

..:; FOR THE TRS* COMPUTERS 
0

~ * * NEW * * HARD/SOFT DISK SYSTEM (MOD II} $400 

~ ~~!!rt~e~t~i!t!u~~r~~~e~~E~~r~~i~:,~:~~:~b~!n~~:~b~~n~l~! 

I (Ampex , CDC, Diablo, Pertee, Wanco, etc.}. Compat ible with your 

:ii existing programs - change only ' filename'. All disk BASIC state· 
§ ments Identical. Improved dynamic file allocation. A single file can 
§ be as large as one disk - 20 megabytes or larger. Alternate mode 
.- allows 24-mi ll ion byte record range. Directory expandable to handle 
~ thousands of files! Includes special XCOPY, DCS, and SZAP 
~ ut il it ies for use with hard or soft disks. Parameterized FORMAT 
I utility includes options for specifying the number of sectors/track, 
~ platters/drive, sectors/granule, sectors/directory, etc. 

:iJ * * NEW * * BASIC LINK FACILITY 'BLINK' $25 Mod I 
t;; (Mod I Min 32K l ·disk) $50Mod11 
~ Link from one BASIC program to another saving all variables! The 
cc new program can be smal ler or larger than the original program In
! memory. The chained program may either replace the original
3 program. or can be merged by statement number. The statement e number where the chai ned prog ram execution is to begin may be 
3 speci l ied ! 
5 INFINITE BASIC (Mod I Tape or Disk} $49.95 
~ Extends Level 11 BASIC w ith comp lete MATRIX funct ions and 50 

1 more st ring functions. Includes RACET machine language sorts! 
:ii Sort 1000 elements in 9 seconds! ! Select only funct ions you want 
;: to opt imize memory usage. 
:::; 
;: JNFINITE BUSINESS (Requires Infinite BASIC) $29.95 
;:_ Complete printer pagination contro ls - auto headers, footers ,
'd page numbers. Packed dec imal arithmetic - 127 digit accuracy 
~ +, - , · , I. Binary search of sorted and unsorted arrays. Hash codes. 
~ BASIC CROSS REFERENCE UTILITY (Mod II 64K} $50.00 
t;: SEEK and FIND functions for Variables, Line Numbers, Strings , 
g Keywords. 'Al l' options available for l ine numbers and variables. 
:;; Load from BASIC - Call with 'CTRL'R. Output to screen or printer! 
u.. 

A research group named FORML (FORTH Modifica
tion Laboratory) has begun as a clearinghouse for 
research areas and future standards material. It coor
dinates the efforts of regional groups and individuals . 

Transportation 
We now have the FORTH-79 standard, which is useful 

and transportable. To the user, the memory space 
appears as byte-addressed . This imposes some execution
speed reductions on word-addressing computers, but the 
trade-off was made favoring application portability and 
simplicity. Except for the usual machine-code definitions, 
the standard contains all the fundamental elements of 
FORTH as created by Charles Moore. The quality of the 
standards team's efforts will be judged by how few 
disputes are caused by alleged standard programs that do 

The FORTH Standard follows the general outline 
below: 

0. Forward 
1. Purpose 
2. Scope 
3. Organization 
4. Definition of Temts 
5. References • 
6. Standard System Requiremftnts 
7. Compliance and Labeling 
8. Usage Requirements 
9. Glossary Notation ' 

10. Re,quired Word Set ~(!_30 definitions) 
11. Extension Word Sets 

a. 32-bit Wbrd Set 
b. Assembler Word Set 

12. Experimental Proposals. 

~ RACH COMPUTES ~ 
lO~ P>lm"'' - Or>noo CA 91665 - RACET computes - RAC ET SO RTS - RAC ET UTILI TIES - RACET computes - RAC ET SORTS - RACET UTILITIES - RAC ET comoures - RACH ?}. 

I FROM THE LEADER IN UTILITY SOFTWARE DSM . . $75.00 Mod I, S15o.oo Mod ll \;;
(Mod I Mtn 32K 2·dr1ve system. Mod II 64K 1-drive} ;;;"' 

not execute correctly on a vendor's alleged standard 
system. 

The FORTH Standards Team has requested an inter
lude of at least eighteen months before the next full-team 
meeting . This should allow updating of the standard and 
subsequent evaluation . During this period, regional 
meetings will be held for user comment. 

The FORTH-79 standard-specification document is 
available from the FORTH Interest Group (POB 1105, 
San Carlos CA 94070) for $10 (surface mail to USA or 
Canada) or $13 (airmail to all other countries).• 

Disk Sort/Merge for RANDOM files . All machine language stand- ~ 
alone package for sort ing speed. Establish sort specification in U: 
simple BASIC command File. Execute from DOS. Only operator I 
action to sort is to change diskettes when requested! Handles ~ 
multiple diskette files ! Super fast sort times - improved disk 1/0 B 
times make this lhe fastest Disk Sort/Merge available on Mod I or ~ 
Mod II . F 

UTILITY PACKAGE (Mod 1164K) $150.00 g 
Important enhancements to the Mod II. The file recovery capabilities "' 
alone will pay for the package in even one application! Fully ~ 
documented In 124 page manual! XHIT, XGAT, XCOPY and f; 
superzap are used to reconstruct or recover data from bad !!1 
diskettes! XCOPY provides multi·flle copies, 'wild-card' mask g 
select , absolute sector mode and other features. SUPERZAP ~ 
allows examine/change any sector on diskette include track·O. and ;; 
absolute disk backup/copy with 1/0 recovery. DCS builds con· "' 
solldated directories from multiple diskettes Into a single disp lay ~ 
or listing sorted by disk name or file name plus more. Change "" 
Disk ID with DISKID. XCREATE preallocates files and sets ' LOF' B 
to end to speed disk accesses. DEBUGll adds single step, trace. "' 
subroutine calling, program looping, dynamic disassembly and more! ! § 
DEVELOPMENT PACKAGE(Mod II 64K} $125.00 "' 
Includes RACET machine language SUPERZAP, Apparat Dis- ~ 
assembler, and Model II Interface to the Microsoft 'Editor f; 
Assembler Plus' software package Inc luding uploading services ".\ 
and patches for Disk 110. Purchase pr ice includes complete copy § 
of Editor Assembler+ and documentation fo r Mod I. Assemble .... 
directly Into memory, MACRO facility, save all or portions of ~ 
source to disk, dynamic debug facility (ZBUG), extended editor "' 
commands. ~ 
COMPROC (Mod I - Disk only) $19.95 ~ 
Command Processor. Auto your disk to perform any sequence of ;:: 
instructions that you can give from the keyboard . DIR, FREE, "c~ 
pause, wait for user input , BASIC, NO OF FILES and MEM SIZE 
RUN program , respond to input statements, BREAK. return Jo ff 
DOS, etc. Includes lowercase driver. debounce. screenprint! I 

Circle reader request for free 24·page catalog. DEALER INQUIRIES INVITED CHECK. v1s.t . Mt t , too . PURCHASE OR DER · ms ou ..... ,eQ•'iotf!•ec1t~o..::rn.i1 ~ " " ?!a: 
hltphon1t OrO•rt. Atc•p1•d f7U J 6J7 -S016 I 1~t1v Cn1por,1t 1011 fri 

RA C ET SORTS - RACET UTILI TfES - RACET compu l es - RAC ET SO RTS - AACE T UTILfT IES - AACET compu res - AACET SORT5 - RAC ET UTILITI ES _ RAC ET computes _ 
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Circ le 197 on inquiry card . 

8" DISK CONTROLLER 

NOW-DOUBLE SIDED OPTION! 

• DOUBLES APPLE HSTORAG E 
• APPLE DOS COMPATIBLE 
•SHUGART 800 OR 850 COM PATIBLE 
• IBM 3740 DATA ENTRY CAPABILITY 
• CP/M, UCSD PASCAL CAPABILITY 

Available at you r local APPLE Dealer: $400. 

® SORRENTO VALLEY ASSOCIATES 
V 11 722 SORRENTO VALLEY RO. 

SAN DIEGO, CA 92121 

MR. RAINBOW announces ... 
our all new 1980 
catalog and prompts 
you t o peek at the 
lat est co l lection of 
soft ware and 
hardware products 
f or your APPLE II '" 

Write or call today 
for your free 1980 
catalog . 

Garden Plaza Shopping center 
9719 Reseaa Bou1evard Nortnrldge. C:OllfQrnla 91324 '2131 349·5560 

A Quiz on 
Exclusive-OR 
Edmund Lai, 637 Acadia Ct, Rosel.le IL 60172 

Exchanging the content of two memory locations or 
registers is a very common operation, and every novice 
programmer learns that the proper way to do it is not : 

A-8 

B-A 


Every programming book for the beginner tells us that 
the proper way is: 

T-A 
A-B 
B-T 

This is fi ne except that an extra register, T , is required . 
Since a number of 16-bit machines have register-to
register arithmetic and logica l operations, can we then 
make use of these to exchange the content of two registers 
with three operations and without involving an extra 
register? 

Another related problem concerns the pointers of a 
doubly-linked list. A number of records are linked 
together to form a chain. In each record there are two 
pointers, a forward pointer pointing to the next record , 
and a backward pointer pointing to the previous record . 
Therefore, we can scan the chain from record to record in 
either direction . If there is enough room in the record for 
only one pointer, can we still have a doubly-linked list? 

Solutions 
The first problem is to exchange the contents of two 

registers without involving a third register . The solution, 
as the user can guess from the title , involves the 
exclusive-OR operation . Let us first review some of the 
properties of the exclusive-OR function , ES : 

A ES (A ES B) = B 

B ES (A ES 8) = A 

AESB = BmA 


Now we can make use of the above identities to ex
change the content of two registers, A and B: 

A-AmB 
B-BmA 
A - A EB B 

To see how it works, let A 0 and B0 be the original con
tents of registers A and B respectively . After the first step 
the content of A is Ao EB Bo. After the second step the con
tent of Bis Bo m (A0 EB B0 ), the (A0 ES B0 ) now being the con 
tent of A . Since B0 m (A 0 EB B0 )=A0 , the original content 
of A has been transferred to B. After the third step the 
content of A will become (A 0 ES B0 ) EB A 0 , since the con
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A
tents of A and B after the first two steps are Ao e Ba and 

0 . Since (A0 e 80 ) e Ao = B0 , the original content of B is 
transferred to A. 

The second problem is to save a pointer in a doubly 
linked list. When we access a record in a doubly-linked 
list, we get the address of the record by scanning the 
Iinked list in one direction or the other, therefore we 
know either its predecessor or its successor, and it can be 
used as the Forward pointer (FP) or the backward pointer 

(BP). If we store (FP e BP) in the record , we can find the 
other unknown pointer by : 

FP = BP e (FP e BP) 

BP = FP e (FP e BP) 


To use this scheme, we need to use the addresses of two 
successive records as the header, otherwise we can never 
access more than one record . 

The Towers of Hanoi in BASIC09 


Terry Ritter, Mail Stop M2880, Motorola Mos Division, 3501 
Ed Bluestein Blvd, Austin TX 78721 

Steven Switzer's article 'The Towers of Hanoi" 
(March 1980 BYTE, page 240) brought back fond 
memories. A Towers of Hanoi game has been available as 
a plastic toy for a number of years, and I can remember 
spending hours playing the game as a chi ld. Mr Switzer's 
analysis of the Towers of Hanoi solution is both elegant 
and correct, but he is unfortunately hampered in using a 
nonrecursive BASIC to demonstrate a recursive 
algorithm. The algorithm is simple (once you know it!), 
but his BASIC gets in the way . 

Listing 1 shows the advantage of expressing the Towers 
of Hanoi algorithm in a modern, structured, high-level 
language . The language used in BASIC09, a structured 
BASIC for the Motorola MC6809 microprocessor. Notice 
that the solution a lgorithm is unchanged from the 
original article; the high-level language allows the pro 
grammer to express the algorithm in a more natural man 
ner. The numbers on the left of listing 1 are not line 
numbers (although line numbers can be used). Instead, 
they represent the I-code location for the start of each line 
(relative to the start of the procedure) . [BASIC09 com
piles into a machine language for an ideal machine, much 
like the p-code of UCSD Pascal; this allows the language 
t o be more easily transported to other 
microprocessors . . .. GW ] The PARAM statement 
describes the passage of parameters from the calling 
routine , while RUN calls a procedure by name. 

A number of features of BASIC09 offer advantages to 
the programmer. The BASIC09 development environ
ment is multiprocedure oriented; procedures are cal led by 
name, and the call may include parameters . Procedures 
are easily modified and debugged : a powerful editor 
allows global changes; the TRACE mode displays each 
program line before execution and prints out the result of 
any expression evaluation . Control structures 
(IF ... THEN ... {ELSE .. . ] .. . ENDIF, FOR .. . NEXT, 
REPEAT.. . UNTIL , WHILE . .. DO ... ENDWHILE, 
LOOP.. . ENDLOOP, EXITIF... THEN... ENDEXIT, etc) 
are fully bracketed and have unique closure elements . All 
loops are automatically indented in the listing, and all 
keywords are automatically capitalized. Long identifiers 
allow the programmer to select names that imply the use 
of the variable or procedure, making the system easy to 
understand without constant reference to documenta
tion. And variables are always local to a particular pro

cedure invocation, allowing the language to directly ex
press a recursive algorithm, such as Towers of Hanoi . 

Listing 2 shows the resu lts of executing Towers of 
Hanoi in BASIC09. By including a parameter in the pro 
cedure call which is the number of disks to be moved, the 
special case of moving one disk is easily identified . Of the 

listing 1: T/1e algo rithm for solving th e Towers o f Han oi prob
lem expressed recursively in BASIC09. 

PR OCE DUR E ha nu 1 
0 000 PARAM n IN TECE R , f r o m. to _, o th • r STR JNClEd 
OOIA 
00 10 IF n: I THEN 
0 0;?7 PRIN T "mov e .. " , n . " fr om " , fr om . " t n t 11 

00 4[ ELSE 
005~ RUN h .ano 1 ( n - 1 . f rom. oth er . to _ > 
OObD PRI Nl "mov (' U " , n . " fr o m ", f ro m. " t c1 " tl' 

0 0 9 11 RUN huno1 ( n - 1 . o th p r , t o .. . fr om> 
0 0/\f EN O I F 
OOD I 
0 0!3 2 END 
READY 
D 

Listing 2: A sample run of the Tow ers of Han oi algo rithm 
shown in listing 1. The parameters following "run han oi" are the 
number o f dis ks to be m oved and the position of the spindles. 

D r u n hi!! no 1 ( 4 . "J ", " r " , " c " ) mo ve f r om c t o r• I 
mov e from 1 t o c mo v e f r o m c t o 
mo v e M 2 l r orn 1 t o r mo v e M I fro m r t o 

• I • 2 

mov e f'rom c to r mo v ~ f r orn t t o r 

mov • M 3 Fr om I to mov e f r o m 1 t o t 
• I • 3 

* I 
move M I f ro m r t o mov e :> l r o m 1 t o r 

mov e M :> f r o ~ r t o c mov l' I f. r om c t o r 
mo v e f'r om t o c READ Y 
mo ve I rem I t o r D• 4 

1• I 

task is to move the top four disks from left to right, the 
solution is to move the top three to the center, move the 
fourth, then move the three from the center onto the 
fourth .) Furthermore, that same number can be used to 
identify the disk to be moved : number 1 is the smallest. 
The spindle positions are sent to the procedure as string 
parameters so that letters or names may be used for the 
spindles. 

Most of those who criticize BASIC should understand 
where programming difficulties arise. Even BASIC is 
amenable to high-level tasks, as long as the particular 
BASIC implementation involved includes modern, high
level, programming features. A similar program could , of 
course, be written in Pascal. When compared to 
"backward BASIC," the result of using BASIC09 is an 
easier expression of the algorithm; clearer to the com
puter, and, most importan tly, clearer to people. • 
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In 1978 Ohio Scientific introduced 
a revolutionary new low cost com
puter - the Superboard II. This 
computer provides all important 
personal computer features on a 
single board at a cost of under $300. The Superboard II received rave 
reviews by microcomputer experts such as : , 

"We can heartily recommend the Superboard II computer system for 
the beginner who wants to get into microcomputers with a minimum of 
cost. Moreover, this is a 'real' computer with full expandability'.' 

POPULAR ELECTRONICS MARCH, 1979 

"The Superboard II weighs in at $279 and provides a remarkable 
amount of computing for this incredible price'.' 

KILOBAUD MICROCOMPUTJNG FEBRUARY, 1979 

"The Superboard II and its fully dressed companion the Challenger lP 
series incorporate all the fundamental necessities of a personal com
puter at a very attractive price. With the expansion capabilities 
provided, this series becomes a very formidable competitor in the home 
computer area'.' INTERFACE AGE A PRIL, 1979 

"The graphics available permit some really dramatic effects and are 
relatively simple to program ... The fact that the system can be easily 
expanded to include a floppy means that while you are starting out with 
a low-cost minimal system, you don't have to throw it away when you 
are ready to go on to more complex computer functions . At $279, 
Superboard II is a tough act to follow:' RADIO ELECTRONICS JUNE, 1979 

"The Superboard is an excellent choice for the personal computer 
enthusiast on a budget'.' BYTE MAY, 1979 

The Age al Allardahle Per! 

powerful scientific calculator, made 
possible by its advanced scientific 
math func tions and built-in 
" immedia te" mode which allows 
complex problem solving without 
programming! This compute r can 
actually e nterta in your children 
whi le it educates them in topics 
ranging from naming the Presidents 
of the United States to tutoring 
tr igonometry - all possible by its 
fast extended BASIC, graph ics and 
data storage abi lity. 

The mach ine can be economica lly 
expanded to assist in your business, 
remotely control your home, com
municate with other computers 
and perform many other tasks via 
the broadest line of expansion 
accessories in the mic rocomputer 
industry. 

Th is mach ine is super easy to use 
because it communicates naturally 
in BASIC, an English-like program
ming language. So you can easi ly 
instruct it or program it to do 
whatever you want, but you don'! 
have to. You don't because il comes 
with a complete software libra ry on 
cassette inc ludi ng programs for 
each application stated above . Ohio 
Scientific also offers you hundreds 
of inexpensive programs on ready 
to- run cassettes. Program it yourself 
or just e njoy it; the choice is yours. 

The Superboard II comes fully 
assembled and tested. It requires 
+ 5V at 3 Amps and a video moni tor 
or TV wi th RF converter to be up 
and running. $279.00 

Standard Features: 
• Uses the ultra powerful 6502 

Microprocessor. 

•	 BK Microsoft BASIC-in-ROM . 
Full feature BASIC runs faster 
than currently avai lable personal 
computers and all 8080 based 
business computers. 

• 	4K static RAM on board expand
able to SK . 

• Full 53-key keyboard with 
upper/lower case and user 
programmab il ity. 

• Kansas City standard audio 
cassette interface for high 
reliabi li ty. 

• Full machine code monitor and 
110 utilities in ROM. 

Since the introduct ion of Super 
board II , the cost of personal com· 
puters has actually gone up with 
new models by major manufacturers 
ranging from $1000 to well over 
$4000 due to the general cost of 
inflation and the increasing func
tionality included in these com 
puters . Today Cleveland Consumer 
Computers is offering you the orig
inal Superboard II at its original 
price of just $279 . In today's 
economy this is by far the best buy 

in personal computing ever! 

The Superboard II can entertain 
your whole family with spectacular 
video games and cartoons, made 
possible by its ul tra high resolution 
graphics and super fast BASIC. It 
can help you wi th your personal 
finances and budget planning, 
made possible by its decima l 
arithmetic abi li ty and cassette data 
storage capabilit ies. It can assist you 
in school or indus try as an ultra 
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Saltware: 

1nal Computingis Still Here. 
Ohio Scientific and independe nt suppliers 
offer hundreds ol programs for the 
Superboard II, in cassette and mini-floppy 
form. Here is a sampling ol popular Ohio 
Scientific programs for the Superboard II. 

EDUCATIONAL PROGRAMS SBll&CIP Price 

BASIC Tu1or Sen SCE-336 S35 .00 


11/.-.-'!f f { 	 Clod Tutor SCE-353 6.50 
Continents Oui z SCE-332 6.50 
Delirute Inteqrd l SCE-326 6.50 Hardware: 

• ' . .... j .. ~ •• French Drlll & Tutor SCE-339 6.50 
German Tutor&. Drill SCE-342 6.50 Superboard 11 
Hongman !SK) SCE-324 9.00 

····-····-1'···- .. . 
as spec1fted in Ihe advertisemen t. $279Direct access video display has l K 	 Loq Tutoni 1-3 SCE-3U 6.50 610 Board For use with Suoerboard II a ndMath Bl1t t 	 SCE-329 6.50of dedicated memory (besides 4K 	 Challenger IP. ·sK s altc RAM e x· Ma1h Intro 	 SCE-319 6.50 
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The 6502 Gets 

Microprogrammable 


Instructions 


"Every programmer is part of a col
lective mind, and progress demands 
that he educate and be educated by 
others." So states H T Gordon in a 
letter published in the October 1977 
issue of Dr Dobbs Journal of Com
puter Calis thenics and Orthodontia. 

In this article I shall attempt to 
educate others by detailing a hard
ware approach to adding sixty-four 
user-defined instructions to the MOS 
Technology 6502 microprocessor. 
The 6502 device is used in the Apple 
II , PET, KIM-1, SYM-1, Rockwell , 
Ohio Scientific, and Atari microcom
puters to name a few . 

My own research concerning 6502 
operation codes (ie: op codes) has 
closely paralleled the efforts of Dr 
Gordon (see his Technical Forum 
article 'The XF and X7 Instructions of 
the MOS Technology 6502" Decem
ber 1977 BYTE, page 72) . Close in
vestigation reveals that sixty-four of 
the unimplemented op codes can be 
detected by a simple circuit such as 
that shown in figure 1 . Unim
plemented op codes are any of the op 
codes with the two least significant 
bits set to 1. 

About the Author 
Gennette A Harrod is a sys tem s programmer 

ar Xerox Corp in tlie Computer Aided Oraf ti11g 
(CAO) Department . 
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A similar circuit , by C W Moser 
("Add a Trap Vector for Unimple 
mented Op Codes" Dr Dobbs Journal 
of Computer Calistlwnics and Ortho
dontia January 1979, volume 4, issue 
1, pages 32 thru 34) can be used to de
tect all undefined op codes, but it re
quires a programmable read-only 
memory programmer and does not 
appear to be as cost-effective in its use 
of components . My circuit uses only 
three integrated circuits. 

Simple Hardware Appendage 
The circuit in figure 1 is deceptively 

simple . Its purpose is to cause the 
6502 to receive an interrupt signal 
whenever it attempts to execute one 
of the sixty-four undefined op codes 
in which the right nybble (ie: 4-bit 
segment) has a hexadecimal value of 
3, 7, B, or F. (The left nybble can 
have any value.) These values corre
spond to the situation where both of 
the two least significant bits are high. 

The software interrupt-service 
routine then examines the instruction 
and jumps to a routine to perform the 
operation specified by that code. This 
facility enables the user to add in
structions not available on the 6502 
as supplied . With certain added in
structions, 16-bit arithmetic and 
logical operations can be performed, 
or string comparison and move oper
ations may be implemented. These 

added instructions are called v irtual 
operation codes, or v-codes . 

When the 6502 is in the op-code
fetch phase of the instructi on cycle, 
the normally low SYNC line goes 
high . When the processor attempts to 
fetch an op code which has both of 
the two least significant bits se t to 1, 
the three-input NANO gate (IC2a, 
74LS10) output goes low . (Note: one 
of the NANO gates on the 74LS10 is 
wired as an inverter .) As a result, the 
data-bus transceiver (IC4, 74LS245) is 
disabled , and the 6502 never receives 
the op code . Instead, a buffer (1C3, 
74LS244) is enabled , forcing all 0 
values onto the data-bus lines by pull 
ing them to ground potential. 

The net effect is that the 6502 
thinks it fetched a BRK (break) in
s truction (hexadecimal 00). The BRK 
instruction causes the microprocessor 
to go through an interrupt sequence 
under program control. 

Three things happen when the 6502 
executes a BRK instruction. 

• 	 The program counter (PC) 1s in

cremented by 2 and is pushed onto 
the stack (thus the processor treats 
BRK as a two-byte instruction ). 

e 	The BREAK bit (B) in the pro
cessor status word (PSW) is set to 
1, and the PSW is pushed onto the 
stack . 

• 	 The 6502 transfers control to the 



Number Type + 5 v GND 

IC1 6502 

IC2 74LS10 14 7 

IC3 74LS244 20 10 

IC4 74LS245 20 10 


Figure 1: Schematic diagram of a circuit that forces all lines on the data bus into a logic 0 (ie: low) condition whenever the 6502 
attempts lo fetch an operation code with the two least significant bits both set to 1. Th e low-order hexadecimal digit of such an op 
code will be 3, 7, B. or F. When all data bus lines are forced low, the 6502 executes the BRK (b reak) instruction . for which the op code 
is 00. Th e BRK instruction causes tl1e processor to go through an interrupt sequence under program control . 
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address stored in the highest loca
tions in memory (FFFE and FFFF), 
the IRQ interrupt vector. This ad
dress must indicate the starting 
location of the interrupt-service 
routine . 

Software Action 
The first thing the interrupt-service 

routine must do is determine whether 
it was invoked by a hardware or a 
software interrupt. This is accom
plished by examinjng the B bit in the 
processor status word. Having deter
mined that it was a software interrupt 
(B = 1), the program uses the stack 
pointer as an index to get the return 
address off of the stack. This is ac
complished with the help of the TSX 
instruction to transfer the stack point
er to the X index register . Then it can 
load the accumulator using the indi
rect address mode and examine the 
actual instruction that caused the 
interrupt. Since the processor is not 

00 
SYNC 

fetching the op code for execution, 
the circuit of figure 1 does no t inter
fere. 

Once the interrupt-service routine 
has established that it was not an 
actual BRK instruction that caused 
the interrupt, the v-code can be used 
as an index into a table of addresses 
of subroutines . There is one entry in 
the tab le for each of the v-codes. The 
subroutine performs the v-code 
operation. 

By using the byte following the 
v-code as an additional instruction 
byte to be decoded by the v-code exe 
cuting subroutine, each v-code can 
act as a gateway to 256 more virtual 
ins tructions. 

Do not be intimidated by the pro
spect of over 16,000 user-defined in 
structions. Instead, welcome the 
ability to microprogram any or all of 
your favorite machine architectures 
into the virtual machine now 
available. 

DATA BUS 

DI 02 03 04 05 06 07 

Instruction Characteristics 
At this point I should probably 

clarify a poorly documented fact 
about the 6502 BRK instruction. One 
reason the processor treats BRK as a 
2-byte instruction is that the BRK can 
be followed by a 1-byte code to be in
terpreted by the interrupt-service 
routine, much the same way that a 
supervisor call (SVC) instruction 
works in the IBM 360 / 370 computers. 
Using the circuit of figure 1 enables 
you to save one byte of code by 
eliminating the BRK instruction itseLf. 
This allows the interrupt-service 
routine and v-code subroutine to 
access 2 bytes of user data (the v-code 
and a data byte) without having to 
adjust the return address on the stack. 

Taking a tip from Steve Wozniak 
(see "SWEET16: The 6502 Dream 
Machine" November 1977 BYTE, 
page 150), you can reserve 16 bytes 
on page 0 of memory to serve as eight 
16-bit registers, each of which may be 
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used to contain either data or the ad  in which case 1 nybble of each byte 
dress of data . The byte following the can be used as an index-pointer 
v-code can then be divided into two (meaning it specifies which register to 
4-bit nybbles to specify source and use as an index register). However, 
destination registers for the virtual this requires the user to assume 
operation . The low-order 3 bits of the responsibility for fixing up the return 
nybble contain the register number (0 address from the interrupt. On the 
thru 7), while the high bit indicates other hand, if you use a rea l BRK in
direct or indirect mode . When the struction followed by a v-code and 
high-order bit has a value of 0, it one or more data-by tes, the return 
means the register contains the data; address has to be manipulated 
a value of 1 means the register con anyway. 
tains the address of the data . 

If you wish, you can use 2 bytes for Hardware Interrupt Vectors 
source and destination informat ion , If you are truly ambitious, a circuit 

Listing 1: Example of an interrupt-service routine. ft saves tlie con tents of the 6502 
regis ters on th e stack, calls a subroutine (by JSR) to operate t li e interrupting device , 
restores the registers, and fina lly returns to the interrupted task. Some instruction 
mnemonics are from a macro-assembler of tlie author·'s owri des ign. For example , the 
PSH X instruction mnemonic causes the macro-assembler to generate two machine in
structions, TXA and PHA . 

ABCD SRVRTN EQU $ABCD 

xxoo ORG $XXOO 
xxoo ENTRY EQU 

xxoo 48 PSH A ;SAVE REGISTERS 
XXO I BA 4B PSH x 
XX03 98 4B PSH y 
xxos 20 CD AB JSR SRVRTN ;CALL SER VJCE ROUTINE 
XXOB 6B AB PUL y ;RESTORE REGISTERS 
XXOA 68 AA PUL x 
xxoc 68 PUL A 
XXOD 40 RTI ;RETURN FROM INTERRUPT 

XXOE END ENTRY 

Listing 2: An interrupt-service rout ine that uses the sof t-coded vector technique of 
subroutine calling. To call a subroutine, this routine places a retiirn address on the 6502 
stack, and then branches to the subroutine by execu ting a /MP instrnction in the in
direct addressing mode. Th e subroutine can return normally to this calling routine by 
execu ting an RTS instruction. This procedu re compensates fo r· the inability of the 6502 
processor to execu te the JSR instruction using the indirect addressing mode. 

YYOO ORG $YYOO 
YYOO SRVADR EQU 
ABCD SRVRTN EQU $ABCD 

YYOO CD AB ADR SRVRTN 

xxoo 	 ORG $XXOO 
xxoo ENTRY EQU 

xxoo 48 PSH A ;SAVE REGISTERS 
XXO I BA 48 PSH x 
XX03 9B 4B PSH y 
xxos 20 BB XX JRS JMPAT ;SIMULATE JSR @ADDR 

XX08 4C 00 ZZ JMP COMRTI ;GOTO REGISTER RESTORE 
XXOB JMPAT EQU 

XXOB 6C 00 YY JMP @SRVADR ;GOTO SERVICE ROUTINE 
XXOE END ENTRY 

zzoo 	 ORG $ZZOO 
zzoo COMRTI EQU ;COMMON RT! ROUTINE 

zzoo 68 AB PUL y ;RESTORE REGISTERS 
ZZ02 68 AA PUL x 
ZZ04 68 PUL A 
zzos 40 RT! ;RETURN FROM INTERRUPT 

XX06 	 END COMRTl 

based on one by Yogesh M Gupta 
("True Confessions: How I Relate to 
KIM" August 1976 BYTE, page 44) 
intended for the vectoring of hard
ware interrupts, which the 6502 
lacks, can be modified and added to 
the circuit in figure 1 to provide hard
ware vectoring of the software inter 
rupts . Gupta's circuit generates vec
tored addresses that are 4 bytes apart. 
This is a compromise . All you really 
need is 3 bytes to contain a JMP op 
code and a 16-bit destination address, 
but hardware-generated addresses are 
most conveniently generated in 
positive powers of 2. 

I suggest that the addresses from 
such a device be 16 bytes apart , so 
that the service routines can be 
entered with three assumptions : 

• 	 The routine was called by a jump 
to subroutine (JSR) instruction, 
which is not strictly true, but this 
will be clarified in a moment. 

• 	 All of the 6502 registers are stored 
on the stack, directly beneath the 
return address, so that any register 
may be used with impunity. 

• 	 The routine can exit from any
where by a return from subroutine 
(RTS) instruction , and all registers 
will be restored to the pre-interrupt 
state before a return from inter
rupt (RTI) instruction is executed. 

Interrupt Service Routines 
The program of listing 1 is an 

example of how to service an inter
rupt. It first saves the contents of the 
6502 registers on the stack. Next, it 
calls a subroutine to service the inter
rupt, restores the registers, and final
ly returns to the interrupted task . My 
example is for a 6502, but the instruc
tion mnemonics are for a macro
assembler of my own design; for 
example, the push X index register on 
stack (PUSH X) mnemonic generates 
two instructions: transfer X to 
register A (TXA) and push A onto 
stack (PHA). 

The program in listing 2 also saves 
the registers on the stack, but instead 
of calling a subroutine in the normal 
fashion, this program places a return 
address on the stack. It then executes 
a jump (JMP) instruction in the in
direct addressing mode to reach the 
subroutine. This means that the pro
gram in listing 2 will look in a loca
tion in memory to find the address of 
the subroutine to jump to. The impli

284 October 1980 © BYTE Publicat;on> Inc 



cit assumption is made that the 
subroutine will exit with an RTS in
struction. Thus, the subroutine thinks 
it was entered by a JSR instruction, 
when actually, the way there was 
wormed by a circuitous path. 

This method for simulating use of 
the JSR instruction in indirect mode 
was developed by Tom Pittman, and 
I tha nk him for suggesting this soft
coded vector technique. 

Benefits of Indirect-Mode Entry 
There are several good reasons for 

entering an interrupt-service routine 
(or any monitor-service routine, for 
that matter) with a JMP indirect 
rather than by a JSR instruction. The 
first is that the choice of routine to 
service a given interrupt can be easily 
changed . Instead of being forced to 
use a particular routine in response to 
a particular interrupt, you need alter 
only the address value contained in 
the ]MP-indirect vector location, 
which can be located in program
mable memory . Thus, a string of 
characters to any of several different 
peripheral devices can be output 
usi ng the same microcoded v-code. 
Simply place the starting address of 
the desired device-driver routine in 
the appropriate vector location . 

Another reason is that if the loca 
tions of service routines are to be 
changed (perhaps because of addi
tions that make a routine too big for 
the space it used to occupy), only the 
entry in the vector address table need 
be updated . The vector address table 
can be stored in an inexpensive 
256-byte programmable read-only 
memory . Should the need arise, it is 
much easier to replace the 256-byte 
device containing the table than to 
find a ll references to a routine in a 
2,048-byte programmable read-only 
memory, change them, and burn a 
new 2 ~byte device . 

The reason for having each routine 
uti lize a common return sequence is 
that the user may desire to have 
classes of routines which all need dif
ferent se ts of common operations 
done before returning to the calling 
routine. Such an operation could be 
to transfer the saved register values 
from the stack into the registers 
before returning. It may also be used 
to check if completion of an interrupt 
service (or v-code instruction) should 
reset a timer I counter or initiate some 

other action before truly returning to 
the pre-interrupt state . 

Other Ideas 
A truly innovative approach, and 

one that saves software overhead at 
the cost of more circuitry, is to latch 
the v-code, using the same circuit that 
detects the v-code, so that when the 
6502 attempts to fetch the IRQ vector 
address from hexadecimal locations 
FFFE and FFFF, it gets an address that 
has been stored in a 128 by 8 pro
grammable read-only memory . This 
approach, while limited in its flexi
bi lity , is ideally suited to "black box" 
or turnkey systems, where it is 
assumed that the end user has no 
desire to know (let alone alter) the in 
ternal operations of the machine . 

I have set forth these ideas to 
enlighten my fellow computer ex
perimenters. I owe a debt to the 
authors of the other articles I have 
mentioned ; without their work, I 
could not have completely developed 
the ideas discussed here . I assume that 
many of you will improve on my 
work. I merely ask that you write to 
me and keep me informed of your 
progress. • 
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Vector Graphics for 

Raster Displays 


John Beetem 

856 Allardice 
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Many personal computers on the 
market today use raster graphics 
displays. These consist of devices that 
disp lay a rectangular matrix of points 
(actually small rectangles) on a standard 
raster scan video monitor. The points 
are stored in a memory, whi ch ca n be 
accessed by a computer. Plotting ran
dom points is easy, but there is no built
in provision for plotting li ne segments 
(vectors). This article describes a method 
for solving that prob lem. 

In a video monitor, the electron beam 
moves across the screen in a f ixed pat
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Figure 1: Example of plotting segment from (10,31) to (40,29) on an X, Y 
display. Note the simple waveforms; we have full control over X and Y 
deflections. 
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tern ca ll ed a raster . This is different from 
a true X,Y display (eg: an osci l loscope us
ing horizonta l and vertica l inputs), 
where the posi tion of the electron beam 
is under user control. To keep these 
types of display sepa rate, I' ll ca ll the 
first a raster display. 

Neither X,Y nor raster di sp lay has trou 
b le plotting po ints on the screen, but the 
X,Y display can p lot line segmen ts mu ch 
more easily than a raster disp lay. All the 
X, Y display has to do is move t he beam 
position from one endpoint (the origin) 
to the other endpoint (t he endpoint) in a 
linea r path (see figure 1) When a l ine is 
to be drawn on the screen, the beam is 
intensified during this motion, leaving a 
bright trail on the sc reen . In contrast, the 
raster display has no control over the 
beam's position, so it must intensify the 
beam at the right points on the raster 
when the beam gets there (see figure 2). 
The raster disp lay' s data is stored in 
memory, so it is necessa ry to set the b its 
in memory corresponding to the inter
sections of the desired vector and the 
raster. 

Plotting V ectors 

There are many methods fo r p lotting 
a vector into a point m atrix . The one 
whi ch most often comes to mind is com
puting the slope of the l ine an d using a 
similar tr iang les method . Trigonometric 
methods ex ist. None of these are very 
good for a sma ll computer, as many 
slow multiplications and divisions are 
needed. W e would like a method which 
avoids such operations . Su ch a method 
follows. 

It is easy to plot a vector when the 
endpoints are the same point We simply 
plot a point. If the endpoints are not the 
same, divide the line in half (by com
puting the midpoint), save one ha lf, and 
work w ith the other. This new line is ha lf 
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Figure 2.· Example of plotting segment 
from (10,31) to (40,29) on a raster display. 
Since we have no control over the X and 
Y deflections, the intensit y waveform is 
complicated. Also note the digitizing on 
the output disp lay. 

as long as the or iginal. Repeat the last 
step until the vec tor becomes a point 
(this will happen because integer 
arithmetic is used). Thi s point can be 
plotted. Then g t the last segment 
stored and work with i t. ventually al l 
the segments w ill be plotted! Figure 3 
shows t he first few steps of this p rocess 

The o nly arithmetic done is for com 
puti ng the midpoints. Storage of seg 
ments to be worked on later is done on a 
stack, so that the most rec ntly stored 
segment wil l be worked on next. The 
flowchart in figure 4 describes the 
algorithm in more detail. 

An examp le of p lotting a one-dimen 
sional li ne segment is given as tab le 1 to 
c larify t he procedure. Everyth ing follow
ing invo lves two dimens ions, although 
the method is va l id for any number of 
dimensions. 
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EN DPT 

3a 

STORE 
TH IS 
HALF 

WORK 
WI TH 
TH IS 
HALF 

EN DPT 

Midpoints 

The midpoint is that point which 
divides a line segment into two equal 
segments. It is easy to compute. If a line 
segment's endpo ints are (X1, Y ) and (X 

2
,

1
Y2) in Cartesian coo rdinates, then the 
midpoint is ([X +X ]/ 2, [Y +Y J

1 2 1 2
/2 ), that is, each coordinate is tlie 
average of each of the endpo ints' coor
dinates . This is easy to do on a com 
puter; division by 2 is simp ly a shift right, 
dropping t he low bit into the " bit 
bucket. " 

There is a subtle problem with com
puting the midpoint, however. Note that 
the midpoint is pushed onto the stack 
and assigned to the endpoint, so that it is 
plotted twice . We must be carefu l how 
we compute the midpoint else the pro
gram may en ter an infinite loop. 

A solution is as follows: we compute 
two midpoints, one where the average is 
rounded down (truncated), and one 
where it is rounded up. For each compo
nent (X or Y), the higher average is paired 
with the greater of the endpoints, the 
lower with the lesser . Thus, if the origin 's 
X component is less than the endpoint ' s, 
then the low average is assigned to the 
endpoint (see figure 4) while the average 
plus 1 is pushed onto the sta ck . Of 
cou rse, if a component of one endpoint 
is the same number m as that compo
nent of the other endpoint, then the 
component of the midpoint is simply m . 

Software Implementation 

The problems of storage of oor
dinates, sta ck operations, and midpoint 
handling mu t be so lved to imp lement 
the algorithm . These respective pro
bl ems w ere so lved for the 8080 pro
cesso r as described below. 

• Storage of coordinates. I chose to 
sto re one coordinate per byte . Thi s 
allows greater use of registers, which in
cr ases speed . The ass ignm ent of 
registers is as fo ll ows: 
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3b 	 STORE THIS 3c 
HALF 

OR I GJL_s_T_o_RE_T_H_is_H~AL F 

WORK~__)
WITH EN DPT 

WORK THIS 
WITH HALF 
THIS 
HALF 

Figure 3: Example of plotting a vector using the method described in 
text. Fir t the original segment is divided into two parts as in figure Ja. 
Then a second division is performed as in Jb. The third division (Jc) pro
duces a very short segment. Note how quickly a short segment is 
created. Recursive application of this procedure can be used to plot 
every point on the line, using a stack oriented algorithm shown in figure 
4. 

D 
E 
B 
c 
H 
L 

OR IC.X 
OR IC.Y 
ENDPT.X 
ENDPT Y 
MIDPT.X 
M IDPT.Y 

(origin 's X coord in ate) 

(endpoint 's X coord inate) 

(m idpoint ' s X coordinate) 

Since eac h reg ister ca n hold eight bits, 
thi s implementation ca n handle raster 
arrays only up to 256 by 25~ poi nts This 

START 

YES PLOT 
ORIGIN 

STOP 

PUSH NO POP 
ENDPOINT ORIGIN 

POPCOMPUTE 
MID PO I NT ENDPOINT 

PUSH 
MIDPOINT 

ENDPOINT
MIDPOINT 

Figure 4: Flowchart for plotting a line segment. This flowchart assumes 
that integer arithmet ic will be used, so that an exact " origin = 
endpoint " condition will obtain to terminate the algorithm 's inner loop. 
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ORIGIN ENDPOINT MIDPOINT Contents of Stack Commentary 

5 13 ORIG * ENDPT. 
5 13 13 Push ENDPT . 

5 13 9 13 Compute MIDPT. 

5 13 9 13 10 Push MIOPT + 1. 

5 9 13 10 ENDPT: = MIDPT. 


5 9 7 13 10 9 ORIG * ENDPT; Push ENDPT; Compute MIDPT. 
5 7 13 10 9 8 Push MIDPT + 1; END PT: = MIDPT . 

5 7 6 13 10987 ORIG * ENDPT; Push ENDPT; Compute MI OPT. 
5 6 13 109877 Push MIDPT + 1; ENDPT: = MIDPT. 

5 6 5 131098776 ORIG * ENDPT; Push ENDPT; Compute MIDPT. 
5 5 1310987766 Push MIDPT + 1 ; ENDPT: = MIDPT . 

5 5 13 10987766 Plot 5 . 

6 6 13 109877 Pop ORIG, ENDPT . 


6 6 13 109877 Plot 6 . 

7 7 131098 Pop ORIG, ENDPT. 


.7 7 131098 Plot 7 . 

8 9 13 10 Pop ORIG, ENDPT . 


8 9 8 13 10 9 ORIG * ENDPT; Push ENDPT; Compute MIDPT. 
8 8 13 1099 Push MIDPT + 1; ENDPT: = MIDPT. 

8 8 13 10 9 9 Plot 8 . 

9 9 13 10 Pop ORIG, ENDPT. 


.9 9 13 10 Plot 9 . 

10 13 Pop ORIG, ENDPT. 


10 13 11 13 ORIG oto ENDPT; Push ENDPT; Compute MIDPT. 
10 11 13 12 Push MIDPT + 1; ENDPT: = MIDPT. 

10 11 10 13 12 11 ORIG * ENDPT; Push ENDPT; Compute MIDPT. 
10 10 13 12 11 11 Push MIDPT + 1; EN DPT: = MIOPT. 

.10 10 13 12 11 11 Plot 10. 

11 11 13 12 Pop ORIG, ENDPT. 


11 11 • 13 12 Plot 11 . 

12 13 Pop ORIG, ENDPT. 


12 13 12 13 ORIG * ENOPT; Push ENDPT; Compute MIOPT. 
1 2 1 2 13 13 Push MIDPT + 1; ENDPT : = MIDPT. 

12 12 13 13 Plot 12 . 

13 13 Pop ORIG, ENDPT. 


.13 13 	 Plot 13. 

Stack Empty, end of algorithm . 


'O RIG = ENDPT condit ion is true . 

Table 1: An example of plotting a one-dimensional line segment using 
the algorithm of figure 4. The points are plotted in the order: 5, 6, 7, 8, 9, 
70, '17 , 12, n. The maximum depth of the stack is eight. 

gives excellent resolution on a sma ll ope rations . If such a method is used, the 
display. The next step up in dimensions user must be absol utely sure that the 
compl ica tes this program by an ord r of f lag code is neve r pu shed as an actual 
m agnitude; it would be better to use a datum, o r the prog ram will " bomb." 
16 b i t processor. (Any program which makes large use of 

• Stack operations. On the 8080. the sta k runs the risk of wiping out all 
on ly reg i ler pa irs ca n be pu shed or pop  writab le memory, so be ca reful !) Th is 
ped, whi ch is the reason fo r the HL mid  implem entation uses 0000 as the f lag 
point regisl - r pair. IL ac ts as a buffer to and makes sure there are no prob lems at 
the stack . The hard est part of stack the beginning of the program . I f the pro 
operations is detect ing stack empty, as gram is used for a smal ler matrix. then 
the re is no compare stack pointer in simp l ifications ca n be m ade by pushi ng 
struction . The most effic ient way is to FFFF instead . 
push a stac k empty f lag, hexadecima l • Midpoint handling: Choosing the 
0000 o r FFF , and test for it on pop right midpoi nt to inc remen t invo lves 
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comparing the coo rd inates . Thi s is not 
something we wa nt to do each ti m ' 
(waste of t im ). and we don ' t have to, 
since the me thod preserves th e orde r of 
the end po ints . (IF ORIG .X < E DPT.X at 
the beginning, i t w i l l stay that way 
lh roughout the algori thm.) W hat we do 
is as fo ll ows: 

(1) Make sure O RI G.X is less 
than EN DPT X, swit c hing 
them if necessa ry. Then w e 
always inc,·e m e nt t h e 
MIDPT.X pus hed onto the 
stack. 
(2) If OR IG .Xi s equal to E D
PT .X, make sure O l~IG . Y is 
no t greate r than E DPT.Y 
(Thi s insures tha t 0000 is not 
pushed on the stack as a 
piece of data ) 
(3) I f Of\IG .Y is less than END
PT .Y, then inc rement Lhe mid
po int pu shed onto th e sta k, 
else incremen t the midpo int 

to be ass igned to ENDPT.Y. 
Th is lost opc riltion ca n be 
clone by mod i fying o n 
instruction (a bad techn iqu e) 
o r by dup li cat ing most of the 
code (a was te of space) . 

Listi ng 1 is 8080 sub rou t ine VECTOI< 
for p lotting a li ne segment between two 
endpoints. The po ints ore pas eel 
through the DE <1 ncl HL reg is ter pai r·s 
w h •re D and H are X co mpone nts and E 

and Lare Y component . The co nte nts o f 
register~ A. B. ilncl C are destroyed. 

Tlw f irs t two instruc tions in itia li ze the 
stack su w e can le l l when i t is empty. 
Hexaclf'cimal 0000 on t·hc lop nwans the 
stac k 1s emp ty. ·1fw nPx t Pight instruc
1io ns are used to insmP thilt DE is less 
than I I I_, so that i t is C'asy to ompute 
MIDPl X. Then IK 1s lo<i clcd from I-I L so 
as to frf '(' I-IL for th e nex t ste f) . 

The nPxt <;[ p -;ets up th(c' m idpo int0 

h<rncl Iing fo r the Y coo rel i na tes . MPrnory 
locat ion I RAL cci n have one of two in
st ru cl iom in i i : I I< A i f L < C. o r INR C 
i f E > C Again th is is to rn<ik e 1t easy to 
co rnpu t·c, midpoi nt. Inst ru ction modif i
ca tion is a poo r l c'c hn iquL'. ,1s prog rams 
bccom <:-· nonreentrant , unc1ble to be 
~ t a red in rPa cl only m emory, and nonde
hugg abl f', but i t is used here to save 
space . 1 t i~ poss ib le to get ,-id of th is step 
by du pl ica tin g th e r 'S i o f the sub
routine . 

The• n's! of tlw pmgrilm plots acco r
d ing to i lw a lgorith m . DI. is the rn· ig in, 

Photo ·1: Examp le output 
using the line draw ing 
algorithms presented in 
listing 1. 

13 ' the c· ndpoi nt, and HL the m idpoint . 
Th e oclc- i<; simp ly il r·caliz.ation of the 
fl ow hMt in f ig ure~ -1 . O IP th e method 
fo r dei<'ct ing 0000 on the top of t he 
sl ack 

PLOT is a subro utin(' fo r p lotting a 
po int on you r graph ics interface . X is 
pcissed lh roug h ll ,rnd 0, Y th roug h C 
;:rncl E A l l reg isters may bP dc-'stroyed by 
you r PLO T subrout ine (you don ' t have to 
save any). PLOT is the on ly part of VEC
TO I~ wh ich is device clcpC' ncl c nt (with in 
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Label Mnemonic Commentary 

VECTOR: LXI B,OOOOH ;Push stack empty flag . 
PUSH B 
MOV A.D ;Make DE less than HL. 
CMP H 
JC NOXG 
JNZ XG 
MOV A.E 
CMP L 
JC NOXG 

XG : XCHG ;Exchange HL with DE if necessary . 
NOXG: MDV B.H ;BC: = HL. 

MDV C,L 
LXI H,INRAL ;point to instruction IN RAL. 
MVI M,3CH ;Make INRAL the instruction " INR A". 
MDV A .E ;If E less than C 
CMP c 
JC LOOP ;Then leave INRAL alone 
MVI M,OCH ;Else change INRAL to the instruction "INR C". 

;ORIGIN = DE 
;ENDPT = BC 
;MIDPT = HL 

LOOP: 	 MOV A,D ; If ORIG .X * ENDPT .X. 
CMP B 
JZ EQX 
PUSH B 	 ;Then (Push ENDPT 
ADD B 	 compute MIDPT.X 
RAR 
MOV B,A 	 ENDPT.X : = MIDPT.X 
INR A 	 Adjust midpoint: 
MOV H,A 	 MIDPT .X: = MIDPT .X + 1 J. 

MOV A,E ;If ORIG.Y * ENDPT .Y 
CMP c 
JZ EQY 

NEQY: ADD c ;Then (Compute MIDPT.Y 
RAR 
MOV C,A ENDPT.Y: = MIDPT.Y 

INRAL: INR A Adjust MlDPT . Yl. 
EQY: MOV L,A 

;If ORIGIN * ENDPT in general 
PUSH H ;Then (push MIDPT 
JMP LOOP continue loop). 

EQX : 	 MOV A,E ;If ORIG .X = ENDPT.X 
CMP c and OR IG.Y * ENDPT.Y 
JZ EOXY 
PUSH B ;Then (push ENDPT 
MOV H,D MIDPT.X : = ORIG .X 
JMP NEQY treat as above). 

;If ORIG IN = ENDPT 
EQXY : CALL PLOT ;then (plot ORIGIN 

POP D pop new origin 
MOV A .D stack empty? 
ORA E 
RZ return if stack empty. 
POP B pop new ENDPT 
JMP LOOP continue loop). 

Listing 1: Subroutine VECTOR plots a line segment between two points . Point number 1 
is stored in register pair DE and point number 2 is stored in register pair HL. The contents 
of registers A, 8, and C are destroyed. 

the 256 by 256 limit). PLOT ca n use any 
coordinate system: (0. 0) ca n be in the 
cente r, any corner. etc . VECTOR 
" doesn't care" as long as it is rect 
angular. A samp le subroutine PLOT for 
the Po lymorphics Video Board is in 
clud d as listing 2. 

How much stack space does th is pro 
gram tak e? Since we are pushing things 
from all over the pla ce onto th e stack . it 
seems cons iderab le at first g lance. 
Howev r, this is not the case . If your 

vector has a length of 256, then i t only 
takes eight midpoint operations to 
red uce its length to 1. so we only need 
about that many segments on the stack. 
Each segment takes four bytes, so we 
only need about 32 bytes for the stack 
(give it a l ittl e more). This is a small price 
to pay in storage for a large benefit in 
program efficiency . 

Another use of this program (other 
than a ras te r disp lay) might b to drive 
an X,Y d isplay or a plotter. A ll you have 
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Commentary 

;Clea r carry. 
;Get X. 
;Divide X by 2 to get horizontal character position . 
;Store in l. 
;Get rema inder .(R). 
;D: = 0 if R = O; D: = FFH if R = 1. 
;H points to v ideo memory offset by X . 
;Increment = 64 . 
;Get Y. 
;Divide Y by 3 . 

;H L contains quotient t imes 64 . 

;Store res idue of Y I Res = Remainder - 3) . 

;Clear Carry . 

;A : = OFFH . 

;Rotate zero into A per Residue . 


;Test remainder of X . 

; If it was zero 

;then rotate zero bit three times. 


;Set Memory bit . 


;Return . 


;Video Memory. 

;Clear Character. 

;Next location. 

; Last location? 


;Return . 


label 

PLOT : 

l1 : 


P1 : 


L2 : 


P2 : 


XRA 
MOV 
RAR 
MOV 
SBB 
MOV 
MVI 
LXI 
MOV 
SU I 
JM 
DAD 
JMP 
MOV 
XRA 
OCR 
RAL 
INR 
JM 
INR 
JZ 
RAL 
RAL 
RAL 
ANA 
MOV 
RET 

Mnemonic 

A 
A ,D 

l ,A 
A 
D,A 
H,OF8H 
B,0040H 
A,E 
03H 
P1 
B 
l1 
E,A 
A 
A 

E 
l2 
D 
P2 

M 
M,A 

;Polymorphics Clear Screen 
CLEAR: LXI H,OF800H 
CL 1: MVI M,03FH 

INX H 
MOV A ,H 
CPI OFCH 
JNZ CL1 
RET 

Listing 2: A t ypical PLOT subroutine, thi one for the Polymorphics Video Board. The 
Pol ymorphics board displays graphics by cutting a character position into six rectangles . 
Th e sign bit is O for graphics and 1 for characters. There are 76 lines of 64 characters 
each, or 48 lines of 128 rectangles each. The low 6 b its are used to set the bits as in the 
following example. 

If a by le has its bits numbered: 76543210, the rectangles wit hin a byte corrrespond to: 

m 

The PLO T subroutine plots the rectangle corresponding to X=0 , Y = E. 

to do is have PLOT send the X, Y data to 
latchi ng digital -to -analog converters . 
VECTOR itself is not cha nged . 

Hardware Implementation 

The method is va l id fo r hardware also. 
A c ircuit u t ili zing this method would be 
an exce ll en t addition to a graphi cs inter 
face boa rd . As we have seen, the stac k 
need not be deep; some 7489 type 
memories wou ld be adequate. address 
ed by an up/down counter. Comparators 
are no problem, nor is the averagi ng ci r
cu itry. The comparators coul d control 
the midpoint m anipul at ion (w hi c h 
wou ld be a pain), el iminating the hard 
wa re analog of the instructions befo re 
LOOP. Stack empty is trivial. There are 
lots of in teg rated ci rcuits in such a 
dedicated hardw are app roac h, but this 

wou ld be fast. grea t fo r plots and ga m es . 
Some simplif ication might be obta ined 
using LSI ( large scale integ ration) 
microcontro l ler chips such as those in 
th e 2900 se ri es or t heir eq uival ents. 
Again, dig it a l -to-analog co nverters 
coul d be used fo r X,Y display. (It su re 
gets rid of a lot of analog circuitry need
ed to generate straight lines on tradi
tional X,Y displays.) 

Summary 

This art ic le described a genera l 
m ethod fo r plotting a I ine segm ent, 
given its endpoints, on a ras ter sca n 
disp lay. Th e method uses a recu rsiv 
technique: lines are subdivided until 
they are sho rt enough to plot as a poin t. 
Th e method ca n be used in both soft 
ware and hardw are app li cat ions. • 
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Clrc lo 203 on Inquiry card . 

M7 COMMUNICATOR 

A complete AID and DIA Control 
System - Interface your computer 
to the analog world of process 
monitoring transducers and 
controlling acutators. 

.i_~ Fi lJ [ ',''\l 1iL1_ 
-~ ......., :.,;___ .,, 

......... J ....._t 
The M7 
multiplexes 
analog and 
digital signals 
from your process sensors-temperature, 
pressure, level, flow, mass, strain, etc. 
and continuously down-loads this data 
in digital form to your computer for display 
and processing . Simultaneously, 
command signals are transmitted to 
the control devices in your process. 

Order a complete basic M7 System 
ready for round-the-clock process 
control - including a 16/32-Channel 
AID Input Module (expandable to 512 
channels) , a Computer Interface Module, 
and a 4-Channel (expandable) DIA 
Output Module. Supplied complete with 
cabinet, power supply, and all necessary 
hardware and software for basic control. 
Bus accommodates eight additional 
modules. Specify computer make and 
model when ordering ... each $2.990 

Or, order 
individual 
IEEE S-100 
building block 
modules 

Supplied complete with fundamental 
contro l software: 

AID Module, AIM-12- 16/32 channel, 
12-bit precision/accuracy, 30 kHz data 
rates, 1-1000 gain amplifier optional • 
Thermocouple Compensation 
Module, THM-8 - 16 Inputs • Signal 
Conditioners, SIG-1 - Long-line 
drive • Additional Support Programs, 
PROG A,B,C- Signal averaging , control 
functions , special display. etc. • DIA 
Module, AOM-12 - 4-channel (expand
able), 12-bit precision/ accuracy. 
Output: selectable voltage ranges and 
oscilloscope • Control Output-Current 
Module, VIC 4-20 - 4-20 mA standard 
industrial control output, 12-bit precision/ 
accuracy, 4-channel, Use with AOM-12 • 
Programmable Clock/Calendar 
Module, CLK-24 - Minimum 1 year 
back-up • Parallel Output Module, 
REL-8  8-channel on-off (bang-bang) 
control • Add-On Nonvolatile Memory 
Modules - 4K and SK bytes 

DUAL SYSTEMS CONTROL CORP 
1825 Eastshore Hwy. Berkeley. CA 94710 

(4 15) 549-3854 

Letters conti11ued from page 22: 

More Signi fi cant Dig its for Pascal 

A reader inquired in the June 1980 
BYTE about the siKnifica nt -digits limita 
t ion in UCSD Pascal. (See "Numerical 
Precision in UCSO Pascal ," by Martin 
Berman, pa~e ·17. ) 

Vejur Software Systems has software 
packaKC'S which allow lhe precision of 
14-. 18-. and 36-decimal diKits under the 
North Star version of UCSO Pascal. 
Each packa~e has two instructions fo r 
converti n~ BCD (binary-coded decimal) 
numbers to binary fo rm and vice versa. 
and four instructions for performing 
binary ari thmetic. The 14-digit package 
stores numbers in 6 bytes ; the 18-diKit 
package uses 8 bytes. and the 36-dig it 
pa ka~e. 15 by tes . 

Each package is supplied on a North 
Sta r double-densit y floppy disk for $20 
in objt>c t form . Source assembly 
l an~uaKe code for the ZBO 
microprocessor is also ava ilable for 
possible use on other systems. 

Arne Paul""n 
Vejur Software Sy• tem• 
257 Fifth Ave 
San Francisco CA 94116 

Information Needed 

T he Psycholo~y Department at the 
Universi ty of N orth Carolina at Chapel 
Hill is cu rrently in the planning stages of 
a computer-based laboratory for 
undergraduates . We have chosen the 
Apple II microcompu ter and Pascal as 
the programming language. As such. we 
would appreciate learni ng of the 
avai lability of any applicable soft ware . 

I f there are any BYTE readers that 
know of such products, p lease let me 
know . 

R F Genove"" 
Unlvenlty of North Carolina at Chapel Hill 
Department of P•ychology 
Davie Hall 013 A 
C hapel Hill NC 27514 

Shared Files for Education 

The special July 1980 BYTE with the 
Educa tion theme was an excellent over
view of the relationship between 
m icrocompu ters and educa tion. although 
it leaves readers w ith some incorrect im 
pressions about the state of the art. 

Dr Arthur Luehrmann's Education 
Forum ("Computer Illiteracy - A Na
tional Crisis and a Solut ion for I t, " page 

CP/M-IBM 
Compatibility 

with 

REFORMATTEir 

For $195 you con now lronsfer ~ doto between large ond small 
systems. 
REFORMATTER'". o Disketle Ullllly 
Program. enables you now lo 
transfer textual dolo files in either 
direction belween Z-80 or 8080 
based micros operating under 
CP/M and IBM systems using 
3741 disketles. 
For detailed information conlocl 

MlcroTech Exports 
912 Cowper Street 
Polo Alto , CA 94301 
Tel : 4151324-9114 

TWX: 910 -370-7457 M UH·AlTOS 

Dealer & OEM discounts avoliobre 


Circle 245 on Inqui ry card. 

SURPLUS ELECTRONICS 

ASCII ASCII-~ --

IBM SELECTRIC @ 
BASED 1/0 TERMINAL 

WITH ASCII CONVERSION 
INSTALLED $645.00 

Tape Drives • Cable 
• C11sse1te Drives • W ir e 

Powe• Supplies \ 2V \SA . \ 2V 2 SA. 
5V35A 01hcrs. • Displays 
• Cabinets • XF MR S • Heat 
Sinks • Print e rs • Componen ts 
Many Other 1t 'li1 

Send 1or lree calalog. 
WORLDWIDE ELECT, INC. 
130 Northeastern Blvd . 
Nashua, NH 03062 

Phone orders accepled using 
VISA or MC 

Call Toll F<ee 1-800-258· 1036 
In NH 803-llB9·7661 

Circle 246 on Inquiry card . 

FIFTY BUS SYSTEMS 

32K 6800s from... . . .. . $1694.59 

32K 6809s from.... . ... $1844.69 


Include: Chassis, CPU, 32K Stat ic Ram, llOs 

Fully Expandable 


2114L 300ns STATIC RAM CHIPS .. $5 .90 
FACTORY PRIME ~~~,:~i.,:;;"..~"" 

Ac!CI $5 00 H1nal1"0 an 01Gt1s Urteltr S.200 00 

32K STATIC RAM BOARD 
FOR THE SS50 ANO SS50C BUS (SWTP otc.) 

• SS50C Ext<nded Addressing (can be disable<l) . 
• 4 sepa1a1e SK bloc ks • Low pawer 2 11 n flAMS 
• Sockeled ror 32K • Wri1e Pro1ect 
• Gotd Bus Connec1ors 
16K .................... . . $328.12 

24K ...................... $438.14 

32K ...... . ............... $548 .15 

Phone, wrOe, or $00 your dHl&f lor do1 alls and pdca11 on our 
btoad tango ol Board.s snel S)'~ilf;ll1'1S !CM lf'IO $S50JS$50C 
BUS lncludlng out UNIQUE 80 • 2' VIDEO BOARD, amJ Obf 
AC Power Con1ro1 Ptoducts lor Pll com.outers. 

c1m1X1 CQlnc. 
1337 W. 37Ih Place • Chicago, IL 60609 
(312) 927-5510 • TWX 910-221 -4055 
The Compaay that delivers. 
OuaJ/ry Electronlc produc1s since 1975. 
GI MIP a11CI GHOST" lite Fl egl~teted Tra Cl (!ltUrks al G!MIX INC 
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Circle 204 on inquiry card. 

Back Issues for sale 

-=-,o· ': 
, ' 

' I \ 

The fo llowing Issues are available: 

1976: July and November 


1977: March, May thru December 

1978: February thru October, December 


1979: January thru December except March 

1980: January to curren t Issue except February 


Cover price for each issue through Augus t 1977 Is $1 .75 

Domestic; $2.75 Canada and Mexico; $3.75 Foreign. 


September 1977 through October 1979 Issues are $2.50 

Domestic; $3.25 Canada and Mexico; $4.00 Foreign. 


November 1979 to curren t Is $3.00 Domestic; $3.75 Canada 

and Mex ico; $4.50 Foreign. 


Send requesrs with payment to: 

BYTE Magazine 
70 Main St, Peterborouyh NH 03458 

Attn: Back issues 

PROFESSIONAL HALF A MILLION TAX RETURNS CAN 'T BE WRONG ! 
(OR THEY HAD BETTER NOT BE) 

INCOME TAX SYSTEM 

FOR TRS-SO* MODEL I OR II 


Our system, which prepared 500,000 1979 returns, features the lollowlng : 

1. 	Full interactive user control . in tax -form language 9. Software control of text posi t ion on page. Makes 
only , li ne by li ne. lorms·allgnment si mple. Permit s use with non 

adjustable pri nt ers .2. 	Screen display of full 1040 and all schedules . prior 
to printout. 10. 	Fills in pre-printed Forms or you can use overlays. 

You r choice.3. 	Change of a single amount item automatical ly 
changes and re-computes entire return . 11 . Automati ca ll y comput es: Tax · SD I Overpayment · 

Wages To ta l from W-2's · Earned Income Credit4. 	All printout forma ts IRS and state approved. 
· Income Averaging · Max imum/Minimum Tax . Least 

5. 	Stores Preparer's Identification for automa ti c print · Tax Method - All Pe rcentage of Income Limitations 
ing at bottom of page 2. All Fixed Limitations · many , many more. 

6. 	Bui lt-in Valida t ion Check tests entire sys tem . hard· 12. Fu ll support through the tax season-no charge. 
ware and software. 

13. Inexpensive yearly updates in accordance with tax· 
7. 	Spec ial Prinler Ad justment routines , Li ne Length . law changes . 

etc . 
14 . Modu lar constru c tion-lets you o rder only the type

8. 	Selection of closed or open output fo rmats-for and size system you need.
standard Form 1040 or open name-box types . 

PRICING STARTS AT $189.95 (1040 & SCHEDULE A) 

25-Page Descriptive Manual $7.50 (Refunded on Order) 


Minimum System Required: Model 1, 32K, 1 Disk Drive "TRS-80 Is a trademark o l Ta ndy Corp. 


CONTRACT SERVICES ASSOCIATES 
[mp] 706 SOUTH EUCLID• ANAHEIM , CA 92802 •TELEPHONE (714) 635·4055 l'rlll 
~ * * * * 20 Years of 	Service**** 
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Circle 206 on Inqulry card . 

SAVE MORE THAN 200Jo 

ORTH STAR - INTERTUBE - MICROTEK 
ZENITH - RCA-COSMAC - ITHACA 

THINKER TOY - GODBOUT - SUPERBRAIN 

Tile smartest computers at the smartest price 

f"AC.TO RY ASSEMBLED & TESTED LIST ONLY 
HDRIZDN·l ·32K·DDUBLE DEN 12695 11994 
HDRIZDN·2-l2K·DDUBLE DEN 3096 2299 
HDRIZDN·2·32X·OUAD DENSITY 3595 2699 
HORlZON·2-64X·DUAD +HARD DISK 9329 7199 
HORIZON MEMORY ASSM 18K 389 32K 579 
HORIZON MEMORY KIT 16K 359 32K 535 
NORTH STAR HARD DISK 18 Mb 4999 3939 
PASCAL FDR NORTH STAR ON DISK 199 190 
Poworlul NORTH STAR BASIC••Th1 Boal ••..•• .• ••.•••.••. .. FREE 
2 NORTH STAR SOFTWARE DISKS wlHDRIZON • .•• ..••....•.. FREE 
NSSE 1·22 g POI TERRIFIC PROGRAMS onY 10 
NORTHWORO 299 MAILMAN 239 INFDMAN 399 
RCA-COSMAC VP-111 99 RCA-l:OSMAC VP-711 189 
COLOR I UINBOW 395 CAT ·IDO I 369 SPECTRUM 289 
llHACA FRONT PANEL COMPUTER 64K 3195 2695 
Z·BOOI CPU CARO 16-bi!ITHACA S·IOO BMb 1179 
ITHACA MEMORY 8116-bil 64K 995 845 
SEATILE 8086 CPU I 6 bil 10 1 t111er 556 
SEATILE MEMORY 8116 en l&K 4Mht 356 
SSM KITS Z·BD CPU 221 VIDEO BROVBJ4Mhz 412 
MEASUREMENT MEMORY 64K Ag T 4mH• 599 
MEASUREMENT MEMORY 64X BANK SELECT 789 
ECONDRAM XIV UNKIT 16K 299 254 
CEnRAL DATA 64K RAM 665 599 
DISCUSl2D A & T + CPIM 1199 975 
TH INK ER TOYS HARD DISK 26 Mb 4995 3995 
DISCUS12 +2 1.2 Mbyt11 A & T 1549 1285 
TARBElL DISK conROLLER DD 495 44 5 
TARBELL CASITTE INTERFACE KIT 120 109 
SUPERB RAIN 2995 2395 
SUPERBRAIN QUAD DENSITY 3995 2995 

ZENITH ·HEATH Z·B9 48K 2895 2495 
IN TERTUBE II SMART TERMINAL 995 725 
ZENITH ·HEATH SMART TERMINAL 995 739 
ZENITH ·HEATH WH·l 1 16bil COMPUTER 2995 
CAT NOVATION MODEM 179 169 
MICROTEK PRIUER 795 675 
UAOEX PRINTER DP-8000 995 865 
ANAOEX PRIUER OP -9500·1 1650 1389 
UC PRINTER rur Trp1wri1ar Quoliry 2915 2799 
SECRETARY WORD PROCESSOR Thi 81111 es 77 
TEXTWAITER 111 Dool Wri1ing Progrom 125 112 
GOFAST NORTH STAR BASIC Sp11dor Uppar 79 71 
PUS SUPER z.eo ASSEMBLER & Moro 99 69 
SUPER BASIC DEBUGGER 189 COMPILER 135 HDS 40 
EZ ·80 MACHINE LANGUAGE TUTOR 25 STATISTICS 190 
El-CODER Tron1lot11 English to BASIC 79 71 
ECOSOFT FULL ACCOUNTING PKG 350 315 
BOX OF DISKETTES 29 IN PLASTIC CASE JD 
Wh ich Computm 1r1 BESll BROCHURE .••.. . ..••......•.• FREE 
Nonh St11 Dtn:umenlllion 1elund1bl1 wrHRZ 20 

ORDt:R 2 or more COMPUTERS . .. . BI GGER DISCO NTS 

YES WE WILL BEAT 0 R COMPETIT10 • PRICE! 

FACTORY ASSEMBLED & FACTORY WARRANT\' 


AMERICAN 

SQUARE COMPUTERS 


KIVETT DR • .JAMESTOWN NC 27282 
(9191-889-4577 

88) stressed the importance of a 
personal-computer shared-fi le system in 
providing a workable environment for 
compu ter education, and indicated this is 
a problem unso lved by the computer in
dustry . 

For several years, Nestar Systems has 
dedica ted itself to providing add-on net 
works for the popular Apple , Com
modore, and Tandy / Radi o Shack family 
of computers . Kn own as the 
Cluster/One Model One and Model A, 
these systems substantially sa tisfy the 
features described as needed by Dr 
Luehrmann in his article . Indeed . one 
out standing installa ti on of a C luster /One 
Model One system. with twenty-seven 
microcomputers coupled in a high-speed 
network, has been running under Dr 
Luehrmann 's guidance at the Universi ty 
of Ca lifornia 's Lawrence Hall of Science 
for over a year . 

Readers interested in the de tai ls of 
Nestar's product offerings sho uld contact 
us at the address below . 

Dr Harry J Saal 
President 
NHtar Systems Inc 
430 Sherman Ave 
Palo Alto CA 94306 

Disputes Heath Software 

Compatibility 


I was appalled to read Barry 
Watzman 's (Heath Company's computer 
product line manager) s tatement in the 
July 1980 BYTE that , "... the S-100 bus 
has nothing at all to do with software , 
and it is obvious that Mr Libes is refer
ring to ·er / M ' systems, and not to 
'S-100' systems." (See "S tatement from 
the Heath Company," page 14.) Does 
Mr Watzman really believe that , or did 
he simply miss the point of the state 
ment he was ostensibly refuting? Does 
this mean that Hea th rea lly doesn 't 
understand why their systems are not 
compatible with the rest of the world? 

While it is true that software could 
no t care less about the bus struc ture of 
its host processor, the prob lem is that 
most of the 8080/ Z80 software available 
in object form requires contiguous user 
memory starting at location 0 . None of 
the Heath systems ca n meet this require 
ment . while virtually all of the S-100 
systems ca n. It would seem that , in 
practice, the S-1 00 bus has a great deal 
to do wi th software! The difference is 
purely one of hardware configuration 
and has nothing to do with whether or 
not Digital Research Corporation 's 
CP / M is chosen as the operating system, 
although standard CP / M and all the 
programs designed to run with it fall in 
to the class of affected programs. No 
doubt many Heath owners would ap
preciate a modification (a lbeit it would 
not be simple!) that would move their 

Circ le 207 on inquiry card . 

ELCOMP 

•Baaks 


Ca re ind Fudin1 ol the Commodore PET 
[1ght cha olen e1plo1mg PCI hardwace Includes 1roa11.and1111e1lac1A~ m 
lorma11on Proiramm1fl g Htt ks and schem.auc ~ 
~ukl~ ll LOO 
U Mlcrosotl B•Slt Refe rence tibnu.a l 
Aulhor11a11~e 1elrrence manual tor lh.e 011g1nat M1c1oso '1 o; .lncl Bl< BAS IC 
de~elo0td lor Al1air and later computers 1nclucl1ng P{ I IRS 80 .tniJ OSI 
OSI o'l'l·ne1s please ta ke no 1e 1 

Ordu Ho . ISi I !.95 
hp1ns1on H1ndboo• lor 6501 aAd 0801 
(S44 Ca rd Ma11ual) Oe sc11bes all ol Hit"' 4 ) l 6 ) ~4 om S 44 card'!I. ind 
RAM ROM d'i 110 MUX IA10 0 [PROM P• og • le W•ln 1<h•rn •t~s dnd 
lunc l dncr1pt1on~ A mu~l 1-or ht1y KlM S.'l'M 21n!l AIM Owt fl.t!r 
Order No. IS2 \ ~ ~~ 
MICfoc ompuler Applrc..11 1on Notu 
Rl!'punt or lnrel s" mos r1m par1an1 appl1car.on .noce~ 1acluding nos 808) 
825) 825 l chips Vei~ necessaiy loi Hae Pl arawitrt! butt 
Ordtr Ho . ISl I US 
Complr 1 Sound Crnr,,hon 
«r""' •t ~isea apolicat1on!. manual tor t'1!! le i.-\ lnurim•~nt '> S 16-1 17 
Comple1 Souncl Gene rator C11c uit board a-va1latt1 (SS95 ~ 
Ordtr No. 15 4 I 6.!I 
Sm1ll 8usinen Prott1m~ 


Complr.h! orogram\ lor 1 h~ bu!rimess u!rifl M a1hn~ tis! 1n... ~nw1l 111 ~01tr 
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Ord" Ho. 156 1100 
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Tht Fusi Bookol Ohio S.c 1e-n11tit, 'tlol. II 
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Ma1lm1. L1 5t l'rogr.im ro1 Chi1Uenger Cl C2 BK 
0Jde1 No. 2004 - Penon1I Version \ 9.9) 
Order No. 2005 · Bu,,nm icmon I HS 
Ohio Setenlllic h sH ns1on lnlorm.at ion 
Co nv!;'.r '.l(tn al Cl p tCas";)tC!>:- I ro ~2 · 2 1l1 ~rilH o.. 1a1h·l3 tlL"'ll ti . (..IJ m 
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Circle 208 on inquiry card. 

MORk Of tbe unicORO 


presents: 

'Ametby_st 

first of the 

gemstones 

emstones are pro fessionally c rafted pro G grams that represenl 1he state o f the an 
m lhe or respec 11ve domains The docum en ta 11 on 
for each Gemstone includes nor 1us1 a user's 
manual but also a desrgn overview and rela1ed 1heoretrca l ma 1erral 
Each Gemslone also represen ts an ongoing comm r1 men1 10 user 
support . on 1he lorm of a new slett er . program upda1es. and a 
telephone ho1hne 

A me1hys1 rs a user -e x1ensrb le text processing sys1em based 
on Mil Emacs Its pow erful yet easy -10- learn command set 

prn-.cles convenrent screen editing of both programs and uocu 
men 1s The Amethysl com mand se t can be added 10 or mod1f1ed 
10 su11 personal preference s 

A
56k CP M~ w11h a cursor addressable display is required 

Arne 1hys1 is written in C. and 1he BOS C compiler 1s included 

to pro,,de lor simple reconlrgurat1on of th e system Ame thys1 is 
available on 8" so fr sec tor diskettes. o ther formal s soon 

PO Box 4 23 
Arlingtofl. Massac husercs 021 74 s35Q 
6 17 498 · 1387 

HAZELTINE 
1420 

VIDEO TERMINAL 

HAZELTINE 
1500 

VIDEO TERMINAL
s3499s 

s77500 

MAKE YOUR BASIC 
BETTER FDR BUSINESS 

Developing business applications without keyed file support is like 
producing a play without the right cast - you can expend needless 
time end money, and end up giving an inadequate performance. 
Enter MAGBAM1 M 

MAGSAM picks up where your BASIC leaves off by providing it 
with a powerful Keyed File Management System that's quick and 
easy to use. The result is applications that do exactly what you want 
them to - Instead of only what BASIC allows you to. 
Supporting Ceet 

MAGSAM's advanced features and capab!lities include: 
• Random. sequential, and generic access by key 
• Secondary indexing with any number of keys 
• Key and record deletes with automatic space reclamation 
• Dynamic file allocation and extension 
• Complete compatibility with BASIC files 
• Interactive tutorial program 
• One year update service 

The versatile MAGSAM file management is now available in two 
major versions. MAG SAM IV, the new high performance assembler 
version, is ideal for business applications in which response time is 
critical. Complete with an interface for CBASIC, MAGSAM IV is 
$295. MAGSAM Ill is the standard version and is In use world wide. 
Written in BASIC, it is available for CBASIC, Microso~ BASIC. or 
Mlcropolis BASIC for$145. The MAGSAM manual alone is $25. 
You're the Ster 

MAGSAM Is available immediately-off the shelf. So you can begin 
saving time and money now while providing your customers and 
clients with applications that truly meet their needs. Send for a free 
brochure telling the full story on MAGS-AM. or see a demonstration 
at your computer dealer today. 

Another Bueln••• Solution from1 

n n r.::::l.. ~]MICRO APPLICATIONS GROUP
[ I U II~~ 7300 Caldus Avenue, Van Nuys, CA 91606 

COMING SOON: 

The Complete 

Information 


Management 

System 


For Business 


Another Business Solution From: 

MICRO APPLICATIONS GROUP 
7300 CALDUS AVENUE 
VAN NUYS, CA 9 1406

(nnAG) 
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Circle 211 on inquiry card . 

1ftlN' Pascal lJ ~ 
SUPER-MICRO™ 
Executes Pascal 13x laster than an LSl-11 ! 

The SUPER-MICRO'" series ol X-per1 Sys1ems:· 
designed by Comput ex, combine high performance 
wil h low cost. The X.9000 sys1em llne fea1ures the 
Pascal MICROENGINE'"" 16-bi1 CP U and Is 
now a11allable lor do livery. 
·1ro1.u"'"'-'• • We\ t11tnOl(J•U lCOi10 

SYSTEM X9020 
(CPU Manual $19.95) 

$4195*READYTORUN 

SVSTEM FEATURES (p1rU11l U1t) 
Puc.I MICRO ENGINE "' X90DO 
• 16 llll P-codo CPU 
• 64K byles RAM / Full OMA 
• Floppy disk conuoltcf (SS or OSI 
• Flo1J11ng po1nl hnrdwrue {IEEE sHmda•dl 
• Sys1cm !l.Oi twm e w11n ennancemcnts 
• 2 se1101, 2 po r.01 101 port!! 
• P,nc.11conip1to r ,t1ti<I odl1ors , file manager, 

CPU & memory dlagnos11cs. symbolic Pascal debugger, 
lmltlH. ii1tlltles and more 

Floppy Ol11t Orllfn {2) 
• lM combined memory 
• Dou Die denslly. single sided 
• 5 1ilndard 8 .. diskeue:s. 
• 6ms track to 1rac1o; 

SYSTEM X9023 

$5095* 
SYSTEM FEATURES 

X·920 FEATURES (partlal 1111) (Manual $10) 
• M1c,op1oc:esso' con1rolled 
• Ser 1AI RS2J2C ond 20 ma cuucn r loop 
• 10 baud ra1es - 7S to 19.200 
• .2"4 lines II, 80 Cll..('H3C1CIS 

• 12); 10 charnc1er re5oh.11ion 
• Oual llllens11y d11play 
• ProgrnmmaDle reverse v1aeo & undorhnc 
• 14 k~y numeuc pad w1U1 dec:1mill 
• 16 spcc1al luoc11on keys
• eea1 1lvnction keys 
• 2 bloctt 1ran.sm1ss1on keys 
• 81ock. l)tOT&<::I & St!U• IClSI modM 
• 80 s1orat1te 1aoo1n9 
• lr1st1rtl dele10 character and lme 
• Addi&SS.3ble cu rsor 
• 	A nos! or 01her rcniures. 1nctua1ng cutSOf control~ and remote 

commands st.1ch as crear 10 nuns. spaces. end ot 11n1:1. 1md ot 
&.c reen, sel h1 , low. zero 1nlenslty, se1 blink , e1c 

"LIMITED TIME CHh price. 10~ DOWN guarnn1ecs 
p1iorr1y. M a.ler Charge & VISA ca rds accep1eel 

Prices : X9000 CPU S2995 Manual S19.95 X-920 CAT S995. 
ManuBt SlO. Per km-Elmer ..Bantam·· CRT S799 X·800 Cl1sk 
dn\le '5~95 . l-lardware F 0 B Ch1c:a90 Manuals pos1paid 

Cus1om sys tems are also available. We 1ervlco wh1I we 
1ell. Wr111~n hardwato wa"an ty. Nationwide ser1Jlce 
conirac ts. Custom sollware We pro1J1do experl lechnleal 
support. 

(312)69,jii-3183 

':1~~!.~.!!>\ 
'"Th tl COmJXlll!r E•pNtl"' 

5710 OrHel , Chicago, IL 60637 

user memory to the bottom of the 
address space and their read-only 
memory to the top. 

Gordon R Smith 
632 University St 
~It Lake City UT 84102 

Bury Watzman Replies 
Thank you BYTE for the oppor~unity 

to reply to Mr Smith 's letter. 
In the July 1980 BYTE, I said "the 

S-100 bus has nothing at all to do with 
software, and it is obvious that Mr Libes 
is referring to 'CP/ M ' systems. and not 
to S-100 systems ." Mr Libes replied that 
"although CPI M has now been adapted 
to run on the H-8, there are still many 
other operating systems, languages, etc 
that still run only on S-100-based 
systems." Mr Smith then says tliat 
"while it is true that software could not 
care less about the bus structure of its 
host processor, the problem is that most 
of the 80801Z80 so~ware available in 
object form requires contiguous user 
memory starting at location 0. '' 

Both Mr Libes and Mr Smith have at
tacked not what I actually said, but 
rather their own (incorrect) interpreta
tions of what I said. I can readily ap
preciate that both gentlemen assumed 
that as product line manager for Heatlz 
computers I was defending the H-8. but 
in fact the machines I had in mind were 
systems such as the Altos, the Onyx, 
and other non-S-100 systems which will 
run any software that an S-100-bus 
system will run . My point was that the 
bus structure is independent of the soft
ware used. which is true. I neitl1er said 
nor even implied that the memory map 
of a computer is independent of the soft
ware used, yet that is precisely how 
both Mr Libes and Mr Smith interpreted 
my remarks . 

Having said that, let me go a step fur
ther with regard to Heath computers. 
Many vendors will maintain vociferous
ly that their products are "perfect, " even 
when they know this is not the case. 
However, there are very few "perfect" 
products in this world, and a more 
mature approach is to recognize, admit, 
and correct a product's shortcomings. 
The H-8 and H-89 have admittedly suf
fered to a degree because the presence of 
ROM (read-only memory) at address 0 
has prevented the use of the standard 
Digital Research Corporation CPI M 
operating system and much of the 
available 8080/ Z80 software. 

My own background prior to coming 
to Heath had been with CPI M software 
and S-100 hardware, so I fully ap
preciate both the restricted software 
availability for Heath computers 
(although there is more Heath software 
available than most non-Heath users 
would suspect) , and the lresitance of a 

Circle 212 on inquiry card. 

HANDLER 

CONCESSIONAIRES 

DISTRIBUIDORES 


0.E.M. 
AUSGEZEICHNETE GROSS 
HANDELSPR EI. "E ·1ellc11 nur l'i ne11 
As p<~ kt unsercs Hand lC"rprogramrncs 
dar. Treten Sie noch hc· ult' 111i1 uns 
in Vnbind1111g. ( \\"ir sp reche n 
Deutsch ) 

l N EXCELLENT PRIX DE G ROS 
nc represent e q11 'u11 se1il aspec1 de 
notrC' programme de dis1ribu1ion in 
tern a l iona le. 1Vle11ez-1·011s en crn11ac1 
;wee nou s aujourd'hui pour recc\'nir 
plus de re11scigneme111 s. (On parlc 
fra rn;·a is! ) 

EL EXCELE TE PR EClO AL 
MA YOREO que ofrecemos rtpre 
sem a 610 un a pec10 de nuesrro 
progra ma de distribucion i111n
naciona l. P6 nga en contacto con 
nosotros para inform ac ion mas 
detallada. (Se habla es paliol l) 

A.D.D.S. IND. MICRO 
ANA DEX OKIDATA 
APPLE SOROC 
CE TRON IC PERBRAIN 
CROM EMCO TEl EVIDEO 
HAZELTl 1E TEXAS INSTR. 

MICRO- C OMPUTER B ROKERS 
ll'ITERl'IA T/Ol'IAL 

68 I 9·P. North 21st Avenue 
Phoenix. Arizona 85015 U.S.A. 


Telephone: (602) 242-9961 

Telex: (0) 668382 
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DATADISK 

SYSTEMS 


CP/ M' FOR NORTH STAR SYSTEMS 
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POWAY . CA 92064 . 1714) 578-3831 

16K MEMORYKITS$49.95 
4116 's 6 MONTH WARRANTY INSTRUCTIONS INCLUDED 

DISK DRIVES 
PERCOM TFD-100 $325 

PERCOM TFD-200 $595 


CCl-100 $305 

CCl-200 $495 


2 DRIVE CABLE $24 .95 4 DRIVE CABLE $34.95 

PRINTERS $695 
MICROTEK MT80P Bl-DIRECTIONAL 

125 CPS UPPER &LOWER CASE 
1 YEAR WARRANTY 

CABLE - $24 .95 

DISKETTES 
MEMOREX OR BASF 10/$26.50

YOUR SATISFACTION GUARANTEED OR FULL REFUND 

MICROCOMPUTER SERVICES CORPORATION 
7314 MATTHEWS-MINT HILL RD. CHARLOTTE , NC 28212 

"TRAD EMARK TAN DY/ RADIO S HACK CORP 
PERCOM T M PERCOM DATA CCI T M CPU IN D 

704-545-0826 


BECAUSE WE'RE CPAs 

OUR NEEDS ARE THE SAME AS YOURS: 


And because we use our own software in our practice we were able to see the need for an even 
more efficient program. Now our General Ledger Program is completely interactive with our 
Master Tax to generate Schedule C! 
Master Tax Package 

Federal 1040 pages 1 and 2 
Sc hedules A. B. C. D. E. F. G. R/RP. SE. TC . ES 
Forms 2106. 2210. 2441 . 3468. 2 119. 3903. 4625. 4726. 4797 . 
4972. 5695 _ 6521 
Tax Tables A, B. C. D 
Tax Schedules X. Y. Z 
Sales Tax Tables for Schedule A (s tate o f your cho ice) 
Al l c l ients stored on disks for immediate recall 
Compu tes a lternative minimum tax 
Cl ienl inst ruc tion let te r 
Aud i t trail avai lable on each c l ient 
Tax return print ing capabil ity in batch or individual mode 
1 % and 3 % med ica l l imit ation incorporated 
Automa l ically checks for FICA over withholding 
Aulomat ically computes earned income c redit 
Ci ty/State tax automatical ly carr ied over to Schedule A 
Deprec ia 1ion ca lculat ion poss ible for all rates 
Schedule TC au1omat ica l ly generated when appropna1 e 
Exempt ions are compu ted aut oma 11 cally 
Dividend exclusions and interest are handled au1oma11ca lly 
based on the type received 

Specifications: 
• Requires 48 K of memory 
• 	 Screen fo rma tt ing usi ng cursor posi l ionlng 
• 'CRT sc reen o l 80 x 24 
• 	 Dual DisksCP/1ios 
• 	 Writ1en in Mic roso l t Basic (compi led) ' CP/M Tri e ~" '" o r eac h P' ap1ll!!1.u y THE NAME SAYS IT ALL 

soll wMe P.1ClriAOc c onvey~~ 
· c P1M i s a 1rad emark or D1g11a1 Rese ar c h l1e -:r1!r. e l(u u$o 0 11 o n.i 

!i y!l t c m o n ly 

General Ledger II (Write -up and payroll) 
• Fl exible Report formatting 
• Extensive error !rapping and editi ng fealu res 
• Program menu sequenced 
• 	 History fi les main tained · transac t ions may be reca ll ed from 

previous month s 
• 	 Repet itive transactions may be automati ca lly dupl icated or 

inc remented 
• 	 Incorrec t en tr ies can be vo ided 
• 	 Up to 400 accoun ts and 3000 transactions can be used 

18" sing le densi ty disk) 
• 	 Payroll in1erac l lve with general ledger so that payroll 

account s update genera l ledger accounts 
• 	 Financia l sta tements may be printed before c losing 10 facilitate 

adjus ting en tr ies 
• Payroll computatio ns " Before" or " Af ter the lac t" 
• Ab ili ty to examine con ten 1s o f al l da ta files 
• Up 10 9 Depa rtment s may be used 
• Amo rtiza t ion sched ule 
• Deprecia t ion schedule 

A Division of Computer Tax Service Inc_ Distributed by Lifeboat Associates , t65• ThHd Avenue. N .Y .. NY 10028 (212) 860-0300 Telex: 220501 

BYTE Oc1oh<' t980 299 

http:10/$26.50
http:MEMORYKITS$49.95
http:r~Pi!r.tt
http:CYr.r.:::r.an
http:m1n1'Tl.nn
http:Ci;mg.11
http:a11i:.1ttei.1~.1t
http:l~l"l.nQ


Circle 215 on inquiry card. 

WHEN IT COMES 

FROM US, 

IT WORKS. 


Most Northstar Systems are purchased 
for business and scientific applications 
where down-time means money. 

That's why Scottsdale Systems pre
tests every Northstar BEFORE we sell it. 
And package it for SAFE delivery to you. 

But we don't stop there. Our North
star Systems, with a SOROC 10-120 ter
minal, and either an NEC Spinwriter or a 
TI 810, include full imegration. 

When it comes from Scottsdale 
Systems, it's ready to work for you. 

Horizon II 32K DD ......... . .. . .. ' 2399 
Horizon II 32 K Quad .. .. . . . . . .. . . '2799 
CCS 16K RAM .. . ..... . .•..•... '259 
SOROCI0-!20 .. ........ . .... . . '749 
TI-8!0 Basic ...... . .... • . . •. . . . . '1589 
NEC·55TOw/traaor .. . . . .... ... . ' 2799 
NEC-5520 wltraaor . . . .. ........ '3099 

INEC's include nbbon, 1h1mble/ 

l.l •. 
. . . . . .. . . . . . . ... .- . . . . . . . ' .. . . . . . . 

ATARI 

B:X> •799• fw/l 6K RAMI) 400 •449· 


TI-9914* 
w/monitor •979 
w/o monitor 17J6 

OCTOBER SPECIALS 
Dyna byt e .............. . .. . ...•.. . ..... 20% olf 

Zen;lh iH e a1hl Z-8 9 , . , . , . ... , , ... , . 48KI S2289 
Com modor e (Pets, CBM'sl . . . . . . • .. •. . . .. 10% ofl 
Mancl lntellivis1on . . . . . . . . . . . . . • . . . . . S249 
Telev1deo 912 C . .. . .. .. . .. . . . . .• . . . $749 
Telev1d t!O 920C . . . . . . . . . ..... . . ... . .. . . 5799 
Perk i n · Elmer B antam .... . . .. ..•.•.... . .. 5729 
Comprint G P jT RS -80. A pple) . . . . • . • • . . . . 5489 
Comprint S ............ .. ... . . . .•.•.. . ... . S525 

Okid ata Mictoli ne 80 .... . . .. . .... . •.. ... .. S559 
Tra ctors lw/ MSO purc hase) . . . . .. . ... .. . . S 100 
MPI SST . . . , , , , , ... , , .. , , . . . . . .. . . . . $659 

2 % cash d 1scoun1 1ncl./pric es su b1cc1 to cha nge 
Prod uct subject to ava ila bil ity. 0 -20% fee lor re l urned 
produc1s. Fac1orv w arran11es included Ca ll for add ' ! 
prod uc 1s. 

SCOI ISDALE 

SYSTEMS 


6730 E. McDowell Road• Suite 103 

Scottsdale, /\Z. 85257 


OPEN 6 TO 6 PM • M.-SAT. 


3: (60ZI 941-5856 • 
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significant portion of the user communi
ty to consider Heath computer systems. 
One of my goals as product line 
manager has been to charige this . Thus, 
while Heath will continue to offer, 
enhance, and fully support its own 
operating system (HOOS), beginning 
this fall Heath will also offer and fully 
support the standard version 2.2 
address-zero-based CPI M operating 
system and a full 64 K-byte al/
programmable-memory address space on 
both the H-8 and the H-89 computers. 
At the same time , we will also begin 
offering an 8-inch floppy-disk system 
(double-sided, double-density, /BM
compatible , and capable of running in 
an IBM 3740 single-density mode), with 
the result that Heath systems will 
become totally software- and media
compatible with most of the other 
8080/ ZBO computer systems on the 
market. lt is our hope that this will both 
increase the software available to our 
current customers (since the new con
figuration is ft4J/y retrofitable) , and at 
the same time encourage those who have 
previously rejected Heath systems to 
give us a second look. 

Computers and Telephones: 

Information Needed 


I have been unable to locate a 
manufacturer or a peripheral device for 
any readily available personal computer 
that enables the computer to perform the 
following telephone-related functions : 

1. 	 to answer incoming calls; 
2. 	 to receive and decode varying 


amounts of Touch-Tone (dual-tone, 

multiple-frequency) data transmitted 

to the computer over the telephone 

line; 


3. 	 to provide some type of "yay/nay" 

acknowledgment to the remote 

caller; 


4. 	to place outgoing calls using Touch

Tone signaling; 


5. 	to initiate other ESS (electronic 
switching system) custom-calling ser
vices. 

I would appreciate receiving any in

formation on such a device from any 

reader of BYTE. Thank you. 


Steven Sc.hochet 

POB 14073 

San Franci!ICo CA 94114 


Two Requests for Video Brain 

Information 


I am looking for any information on 
the programming module, cassette inter
face, memory expansion module, 
schematic, or anything to do with the 
Video Brain computer. Any information 

Circle 216 on inquiry card . 

HOW TO START YOUR OWN SYSTEMS 
HOUSE is a pract ical slep-by·step guide for the 
EOP professional or small businessman who 
wants lo enter lhe micro-computer systems 
business. 

Wrilten by the founder of a successful systems 
ho•Jse, !h is lact-f illed 220-page manual covers 
virtually al l aspects of starling and operating a 
small systems company . It is abundanl with 
useful , real-life samples: cont ract s, proposals , 
agreements and a complete business plan are 
included In fu ll , and may be used immediately 
by the reader . 

Proven , field-Jested solut ions lo lhe many 
problems facing the small systems house are 
presented . 

From the contents: 
• New Generat ion of Systems Houses • The 
SBC Marketplace • Marketing Strategies • 
Vert ical Markets & IAPs • Compeletlve Posi· 
tion/Plansof Major Vendors Markel 
Segment Selection & Evaluation • Select ion of 
Equipment & Manufacturer • Make or Buy 
Decision • Becoming a Distributor • Gelling 
Your Advertising Dollar 's Worth • Your Sales· 
men: Where to Find Them • Product Pricing 
• The Sell ing Cycle • Handling the 12 Most 
Frequent Object ions Raised by Prospects • 
Financing for the Customer Leasing 
Questions You W i ll Have to Answer Before the 
Prospect Buys • Producing lhe System • In
stallat ion , Acceptance , Collect ion • Oocu· 
menlation • Solutions lo the Service Problem 
• Protecting Your Product • Should You Start 
Now? • How lo Write a Good Business Plan • 
Raising Capital 

6th edition. March 1980 220 pages 

r----------------~Essex Publishing Co. DEPT . 3 
285 Bloomfield Avenue Caldwell, N .J. 07006 

I would like to order HOW TO START YOUR 
OWN SYSTEMS HOUSE at $36.00 !New Jersey 
res idents add 5% sales tax) 
D Check Enclosed D VISA D Mastercharge 
Name ___ ____ _____~ 

Address ________ _ _ ___ 

City -------------
Slate _ _ _ ______ Zip ___ 

Card# exp. _ _ _ 
For immediate shipment on credit card orders 
call (201) 783-8940 



Circle 217 on inqu iry card . 	 Circle 218 on Inquiry card. 

ISTHEREAG~•p 9 THE [I SSENCE 
~ IN YOUR LIFE e of output qualityGAP 	 Genera l Accounting Package. Fa ntas tic double 

entry accounting sy tern with user definable ac
counts . The accou nt numbers are made up or 7 e Any IBM SELECTRIC®can be con
4-digi t fields allowing 7 levels of account 
classifications . With the use of the Operator verted to produce high quality out
Repor t Selector Generator (OSRG) , you ca n put at an affordable price! 
generate any type of report you desire, or u. e 
report programs in GAP-GL, GAP-A P, and • Interfaces directly to S 100, Parallel, 
GAP-AR. RS-232 or IEEE-488 . 

GAP-GL 	 Include all basic GA P funct io ns, plus entry of • Compatible with TRS-80, Sorcerer, 
Gene ral Ledger transac tions, prints Genera l 
Journa l, General Ledger summary a nd detail, Pet, Apple, Horizon, etc. 
Balance Sheet, Profi t and Loss . 

Price $ 124.95 

GAP-AR Req uires GAP-GL to run , allows adding A/ R in
voices, printi ng Sales Journal, detai l AI R report, 
Account Aging, add / update Cash Receipts wi th 
register, Cash Recei pts Journa l, and A/ R Bi lli ng. 

Pr ice $99.95 

GAP-AP Requ ires GAP-GL to ru n, a llows adding o f A/ P 
invoices, print ing Purchase Journal, detail A/ P 
report, Aging o r Accounts, C heck Writ ing, 
Check Printing, Cas h Disbursements Journal. 

Price $99. 95 

• Why be printer bound? Prices from 

Call 
today. 

$496 to $675. 

· ~''J lt • m rt•qr1trl'lll''l/f$ ore .~iA· ( ·1.1 \ / <P ,\/ L~ rc'Jl lSterc d trtult•11rark of Digitul R''.S<'urch 

PROFESSIONAL DATA SYSTEMS 

~ 
318E 18st . 

BAKERSFIELD CA . 93305 
(805) 323 -0891 

-- iz_- -- • - •-a = a -
,_ 

5 a 

Getting the Jump Means Winning the Race 
Technical Career Open House is a unique presentat ion 

of many produc tive companies seeking to hire p roduct ive 
professionals in technical job categories. These companies 
ore seeking top-notch engineers. technicians. marketing 
specialists. computer professionals. and a w ide variety o f 
technical support personnel. in the fol lowing d isciplines: 

Biologists. C hemists. Designers. Programmers. Systems 
Analysts. WP a nd DP Managers. C ustomer Trainers. 
Interface designers. project leaders. researchers: Engineers: 
Multi-Industry; Automat ion. Quality Control. C ivil. Industrial. 
Electronic. Power. Nuclear. Energy Control. Instrumenta
tion. 

Technical Career Open House is the one p lace In New 
York where you can talk to companies both large and 
smal l from a ll parts o f the country in just a few short hours. 
Here ore just a few of the many companies wait ing to talk 
lo you:Pfizer. SDA. Inc.. Blue Cross/Blue Shield. Pitney Bowes. 
Di gi tal Equ ipment Corp.. Au toma ted Concep ts. GTE 
Systems. Rocol-M ilgo, Nutech. Chase Manhattan Bank. 
TRW. Kna uer Computer. Eastman Kodak. Power Authority of 
N.Y.S.. Ebasco SeNices. 

Reg istration for TCOH is free o f c harge and anonymous if 
you requested. (Your TCOH badge need only d isplay your 
job title.) Write or c a ll for registration forms. 

TECHNICAL CAREER OPEN HOUSE/New York 
rcoH HouRs: New York Coliseum Oct. 29 - Nov. l, 1980 rcoHHouRs: 
OCT. 29. 31  3 PM to 8 PM 110 Charlo tt e Plac e . Englewood Chff s. NJ 07632 /(20 1) 569-8542 NOV. 1- 9 AM lo 4 PM 

-----= -
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Circle 220 on inquiry card. 	 Ci rcle 221 on inquiry card . 

BKG10. 

The improved version ol t1KG 9 .8 , 

1he backgammon playing program 

1ho1 deleoied lhe w o r l d 
bockgo m mon chomp ron by o sco re 

of 7- 1 ol Mo nie Corio 111 July , 1979. 

BKG10. developed utilizing the 
expertise of Poul Mogriel, former 
world backgammon champion 
and author of Backgammon, hos 
emerged as one of the best 
pieces of artificial intelligence 
software ovoiloble on 
microcomputer. 

BKG10. feolures: 
• 	 Vc 1s1on I urd1les direc1 cu rsor control lor 

proless1onol d1sploy o f board . d1sc . cube . e tc 
• 	 Ve1s1on II odds p r. 1Hcr l d1sc 10 o f gome 1n 

progress , enables boa rd ser-up 01 non· 
s1on do1d pomrs ond srmulo r1on capobd 11 1e'ii . 

• 	 BKG 10. u1co rpo ro1es. adva nced SNAC iunc· 
lions lSmoorh 8. Non l inear Appl1cor1 on 
Coeff1c 1c n r~) os described 1n Sc1en1tfrc 
Amencon, June , 1980 , 

• 	 Ptoys by ABPA Tournon, en1 Rules, rnclu d1n9 
doub ling, march ploy and op11onally 1he 
Crowfo rd Ru le. BKG 10 . VI w i ll play c11hc.H 
side VI I enob,e$ mo ch 1ne machine plo y for 
s1m ulor1on oppl1ca 11011 s. 

• 	 SKG 10. responds quick ly, making mos1moves 
' '' vnder 15 seco nds (2 MH.!: }, or 7 seconds 
l ·IMHz ) 

• 	 BKG 10 ~vo:. w 11 1ten cn111ely m l-80 Assern · 
bier 

BKG 10. hos 1he oddilionol copobili ly of 
su gges1ing moves a nd doubl ing decisions. 

• SYSTEM REQUIREMENTS • 
l IMJ P1oco'.•or JJp; IPA CP •' M 01 cornpc:J t1u!u Ol)muhnlJ \V\h;m 
(u •\u r ul)du.a~a lJlc "''U:C'O IL•• 11 11uul ,\o. 8' troop.,. d 11... ~ '\r'H 1 uQu11 • ·~ 

1.f,,, ,,.., o"d odtl1t.o..n l elf• • .., 

BKGl0.$79·~~ $129 ·~~ 
PRICE INClUOES . 


lw.o l'IOfH'.Gp1oble d1•lt.ello\ 

Ol'td '° tGMplelr JO pogtJ monuol 


Sohwc•11 Upodorc •1,,1b\U•£>hGn o .. 01lo blc 

INUll1Gl NCE !;.YS.ffM.5 LTD . 12.a ~ D(L.._W,M1[ S111llt 


INDIANAF'OctS. IN 4.670<l!Jl/)6JI ~~I • 


fo r Moslercord, VISA, o r C.O .D. orders only 

Call Now: 800-824·7888 ~m 
A lm,l.;a/ Hawa11 800-824-79 19 

Ask for Operolor I 05 

that BYTE readers could send me about 
where l might find these items would be 
very helpful. Thanks for your coopera
tion. 

Brent Dix 
774 South 1110 W 
Cedar City UT 84720 

Since the Video Brain Computer Com
pany went out of business and you can 
now readily pick up this computer 
(which has a color display) for around 
$88 (from COMB Liquidators in Min
neapolis, Minnesota), l would like to 
suggest that BYTE and BYTE readers 
develop a few "how to" articles on 
modifying this computer. Some of these 
articles could include: 

• 	 adding a full-sized keyboard to the 

Video Brain computer; 


• 	 adding language capabilities; 
• 	 expanding the programmable and 

read-only memories in the computer; 
• 	 hooking up a cassette tape recorder 


to store programs. 


I know there are certain limitations in 
the F8 design, but l think the price of 
the system and the interest to ex
perimenters and other readers would 
make it an enjoyable and worthwhile 
project. And if all the above ideas were 
possible, you could have a pretty good 
system at a very cheap price. l hope you 
will consider these suggestions. 

Paul Bazylewicz 
843 Looml.s St 
Jackson Ml 49202 

Any readers with information on the 
Video Brain system or its components 
are encouraged to write to the above 
readers. In addition, we at BYTE would 
be interested in seeing any articles on the 
Video Brain-either full-length articles or 
shorter articles that could be placed in 
our new upcoming column, "System 
Notes .". . . GW• 

I 

EYTE's E"gs 

A Financial Problem 

In my article "A Financial Analysis 
Program" (February 1980 BYTE, page 
192) several errors appeared in the 
glossary which, unfortunately, I did not 
receive with my proofs. On page 198, 
under the heading Accounts Receivable 
in Days, both occurrences of divided by 
should have read divided into . This cor
rection should also be made for the 

That's Interlude-the hottest new 
software program for personal 
computers. 

But it's more than just a game. 
It's an experience that will tantalize 
you ... romanticize you ... fantasize 
you ... and often surprise you . 

Interlude begins with a unique 
computer interview of the partici
pants to determine their mood. 
Then it searches its memory to 
select the best Interlude for the 
occasion . You may be referred to 
the instruction manual which de
scribes most of the 106 Interludes, 
or your instructions may appear 
on your screen if you 've chanced 
to hit upon one of the many sur
prise Interludes buried within the 
program. (When you discover 
secret Interlude #99, your love life 
may never be the same again!) 

lnterlude ... it's fun ... it's fanciful ... 
it's fantastic. It's the computer game 
for adults. Are you ready for it? 

Interlude 

The Ultimate Experience. 

INTERLUDE Dept. B-IO 10428 Weslpark. Hous
ton, TX 77042. Rush me my copy of In terlude. 

Name ____ Age 

Address 

City___ State Zip 

0 Apple II" (16 K) O TRS-80 "' (Level ll 

!6K ) O s 14.95 for cassette O S17 .95 for 

diskette. Add $1.50 for shipping . Texas 

resident.. add 63 sales tax. 

O My check (payable to Interlude) is enclosed. 

Charge my D Mastercha rge D Visa 


Account No ___________ 

Expi ration Dat."-----------

MasterCharge Bank Code ___ ____ 

Signatur-=------------
(Charge customers must sign.) 

CHARGE CUSTOMERS: Order by phone toll· 
free! 1-800-231-5768 Ext. 306 
(TX: 1-800-392-2348 Ext. 306 ) 
•Registered trademark o f Apple Computers. Inc. 


••Registeted llademark of Radio Shack, a Tandy Co. 


AVAILABLE FOR IMMEDIATE DELIVERY. 
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Circle 222 on inquiry card_ 

The 2nd 
Generation ... 

lt,s all that it,s 
Cracked up to be. 

MEASUREMENT 
systems & controls 

incorporated 

Payroll
General Ledger 
Accounts Payable
Accounts Receivable 

Flexible and soph isti c ated business software tha l Is o t 
the highest quality_Originally developed by Osborne 
& Associates and rapidly becoming a standard. Ac· 
counlants ore pleased with our balance sheels and 
Income stalemenls. II hos been lesled and approved 
by secretaries. 

• Complele lnstrucllons • Retu rn within 30 days 
• Up and running the for complete re fund If 

same day of delive ry. not satisfied . 
• 100% guaranteed • No licensing 
• Unlimited free agreement - use as 


telephone assistance_ vouwant. 


Accounts Receivable _.. _ __.. $145.00 
Accounts Payable ..... _... __ . $145.00 
Payroll -Ca lifornia __. _. . _. . .... $145.00 
Payroll·Non Caltfornlo state 
Income tax calculations 
(add to California payroll) . _. . $125.00 
General Ledger __ ______ . $145.00 
Mulllple profit center o p tion 
lor genera l ledger ___ __ . $ 50.00 
Manua ls (each) . _$ 20.00 

Formats. Any a·· singJe °'double dens1fy, TRS-80 Mex:: II. or1rutor 

DD. Vector Graphics. Super Brain. mony olhe1s 

Runs on Beehive_ So10c. Hazell1ne. ADOS. Televldea. SOL. TRS-80 

Mod II. HEATH_ACTv_ 1nre11ube IL Al tos. ADM and many other 

termfnors All programs 1n CBASIC under C P M (includes srurceJ 

Synergetlc Computer Products 

575 Middlefield Avenue Suite J . Palo Alto. CA 94J0t 

(415) 328-5391 

VfSA • Mm!Br Charge • COO • Company Check: 
H<S·30 l ~ o tiooomork OI ROOlo Stiock. ltle CP t M ls o 1rooemofk ot O.gllot Rcsoorer. 
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~ WATS line in our 

Peterborough, New 

Hampshire office. 

If you would 

BYTE's 

Toll-free 
Subscriber 

you are invitedW.A.T.S. Line to call * 

(800)258-5485 

(800) 258-5485 
We thank you and look 

forward to serving you. 



•• 

APPLE HOR 
APPLEHPLUS 

Shipped direct to you!

s99900 

(Plus Shipping) 

We have orchard fresh Apple pro
ducts ready to ship. Immediate 
delivery. Send certified or cashiers 
check for quick shipment. Orders 
with personal checks shipped 
after bank clearance. 

16K UNITS ...... $899 
32K UNITS ...... $999 
48K UNITS ..... $1099 
Apple Disk Drive $ 550 
Pascal Language Card 

$450 
Above plus $20 shipping charge. 
IMPORTANT-No shipments made with
in the state of Illinois. 

MIGHTY MICROS 
P.O. BOX 11375 

--=CHICAGO, IL 60611__ 
e • I • 

Enclosed$____ _ _ _____ I 
IFor_________ _ Via U.P.S . 

Ship to: ___ _ _ _____ _ _ I 
Name _________ _ _ _ _ I 
Address______ _ _____ 

!No P.O. Boxes- Srreel Address Only) I 
City_ _ _ _ ____ _ ____ I 

L:t:. - - - :. - ;.I
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definition of inventory turnover on page 
200. 

Also, I had not realized that some of 
the following abbreviations would be in
comprehensible to nonaccountants: 

Abbreviation Meaning 

CGS cost of goods sold 
SGA salaries and general ad

ministrative expenses 
PPD items pre-paid items 
Bldg/ Equ buildings and equipment 
Cur LT current portion of long

term liabilities 
C-Stk common stock 
APIC additional paid-in capital 
RE retained earnings 
TOT CR total credits 

1 have received many requests for in
formation on converting the program to 
run on other systems . Perhaps readers 
who have adapted this concept to their 
own machines would like to share their 
versions by sending a note to BYTE . 

John A Lehman 
716 Hutchins N2 
Ann Arbor Ml 48103 

EYTE's Eugs 

An Omiss ion in ''Var ieties 
of Threaded Code" 

A paragraph was inadvertently omit
ted from the first page of "Varieties of 
Threaded Code for Language Implemen
tation," by Terry Ritter and Gregory 
Walker (September 1980 BYTE, page 
206) . The following should be inserted 
between the first and second full 
paragraphs on the right-hand column, 
just before the paragraph that begins, 
"Any form of interpretation . . . ": 

The run-time overhead of any in
terpretation teclmique depends on the 
relative complexity of t/1e machine
language routines actually invoked. If 
tire functions performed in machine 
language are sfrnilar in complexity to 
that of a single machine instruction , 
then the over/1ead of even a lmrd
ware subroutine call and return 
operation will be quite high. On the 
o ther hand, if the machine-language 
routines are made co mplex, the 
overhead of even slow interpretation 
can be made insignificant . 

This paragraph explains a pivotal 
point in the article . We apologize for the 
omission. • 

Back, 

by popular 

demand. 


Just a few years ago, illegal hunting 
and encroaching civil ization had all but 
destroyed the alligator population in the 
south . They were added to the off icial 
list of endangered species in the United 
States. 

Now alligators have made a 
comeback. 

Conservationists 
intent on preserving this 
legendary reptile hel ped the 
alligator get back on its feet. 
Once again some southern 
swamps and marshes are 
teeming with al ligators. 

With wise 
conservation policies , 
other endangered 
species have a lso made 
comebacks ... the 
couga r, gray wha le, 
Pacific walrus, wood 
duck, to name a few. 

If you want to help 
save our enda ngered 
species, join the National 
Wildlife Federation, 
Department 106, 14 12 ·<' 

16th Street, NW, 
Washington , DC 
20036. i'- . 

·:. ~. ~ 

. . · : 



e eTi e 1s precious 
lose it? 

RY SUPPORTED 

NDARCLOCKS 


U-100 • $495 
.,,.,n.n.i~.,..~,.U-150 • $460 

LSl-11721 
. • • .. . . . U-500 • $325 

Multi-Bus 2 
.. . .•. ..TCU-410 • $325 

EXORcisor 3 
. .. ...TCU-68 • $325 

HP 2100 . . ... . ... TCU-2100 • $395 
Lockheed SUE . . TCU-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 

' Trademark of Digital Equipment Corp. 
i Trademark of Intel Corp. 
3 Trademark of Motorola Inc. ~~ • Trademark of Computer Automation Inc. 

~ - - -===--

11 s /Y. :s 00 -

cJ!:1SLC-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: 

Digital Pathways Inc. 
4151 Middlefield Road 
Palo Alto, CA 94306 
Phone: (415) 493-5544 

DIGITAL PATHWAYS 
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Conducted by Steve Ciarcia 

be between $150 and $200. Terminal Expense Rob Fullerton 
Dear Steve, 

Why can't I buy a simple A liig li -grade v ideo te1·
mi11al and a television set video terminal for less than 
are different animals. Tli e $700, when a portable black 
terminal has a 1m1ch widerand white television receiver 

(including radio- and audio bandwidth and usually bet
frequency electronics) costs ter component tolerances. 
as little as $70 and a com Granted , this may make it 

wo rth $200 (instead of $100plete microcomputer system 
for a teleuision), b11t look at(including video display and 
w hat else you are getting: keyboard) costs around 
case, power supply, fan , $6007 l own a KIM-1 and 

don 't use it as much as I printed-c irrnit board with 
would like to because the electronics , gold-plated con
keypad and LED (iight nectors, Hall-effect or reed
emit ting diode) display are switch keyboard. 11onglare 
inconvenient. It seems to me bezel, etc. These things add 
that , considering the up . The reason w hy th e 
simplicity and availability of KIM-1 is so inexpensive is 
the component parts re that it is just a printed
quired for a no-fri lls "glass circuit board with com
Teletype," the price should ponents on it . Most likely 

FOR SERIOUS USERS 
OF 8080, 8085, OR Z80 COMPUTERS 

PRINTER WIZARD - Now add powerful capabilities to 
your printe r . Free your computer for use whil e 
simult aneously printing backlogged output on a first -in · 
first-out basis . Transpa rent operation without noticable 
slowing of the compute r . Allows continuous computer and 
printer operation on programs having sporadic output. W ill 
backlog up to 100 pages when used with a disk system. 
Adds optional automatic paging with numbers, adjustab le 
margins on 4 sides , indented overflow lines . Occupies less 
than 2 Y2 K. 

EX80M103 $45.00 
Documentation only EX80M103D $ 7 .50 

DISASSEMBLER - Disassemble machine code into stan 
dard source language . M odi fy or relocate ex isting programs 
such as DOS or BASIC using your exis ting assembler lnot 
included). Disassembles any 8080, 8085, or Z80 code, in 
c luding embedded data blocks and " trick" codes . 
Generates symbol and label tables . 

EX80M217 $75.00 
Documentation only EX80M 2170 $12 .50 

ALL EXCOM products are fu lly suppon ed and watranted inde fini tely against 
original defects . Available on single or double density NORTHSTAR 5 % '· 
diskeu es, 300 or 1200 baud cassettes (specify). Washington residents add 
5 .3 % tax . 

ExcoM 

P.O. Box 1802 Bellevue , Washington 98009 U.S.A. 


Telephone (206) 641 -657 7 


the printed-circu it board in a 
v ideo termi11al is as complex 
as the KIM-1 and worth 
about tire same if sold 
separately . 

When a 111anufact11rer 
prod11ces a television set, Ire 
can be satisfied with a 5 % 
or 10% re t1.1rn on invest
ment because he will prob
ab ly make over a million of 
each nrodel. An American 
video-term inal manufacturer 
gears up for a production 
run of perhaps 10,000, if he 
is h1cky (there have been a 
few 100,000 sellers). The ef
fort involved is abou t the 
same as designing a televi
sion , but all the costs are 
amortized over 10.000 rather 
than 1,000,000 units. To 
stay in business , terminal 
manufacturers must have a 
much higher profit margin , 
and the overall price is 
therefore higher. 

A s the demand for video 
terminals grows, you will 
see the television manufac
t11rers attempt to meet the 
market needs. With the 
added volume and competi
tion . I think you can expect 
to see a $300 video terminal 
within a year or two . In the 
meantime, all you can do is 
look for a good used ter
minal for about $300. 
Steve 

Radio Shack Bounce 

Dear Steve, 
No doubt you have heard 

many cries from frust rated 
TRS-80 users about 
keyboard bounce! I took 
basic programming at a 
Keene , ew Hampshire, 
high school . There, I heard 
my complaint multiplied by 
15. Our instructor, Charles 
Tousley, has the software 
keyboard fix sold by Radio 
Shack. I don 't have to tell 
you about the complications 
involved with that and 15 
students! Do you know of, 

or can you design a hard
ware keyboard-debounce 
circuit that can be installed? 

I looked at the keyboard 
data on my oscilloscope. 
The bounce occurs when the 
key is released. I tried 
simple tricks with no luck. I 
have thought of flip-flops 
and various timing circu its, 
but I'm afraid to try them. 
My technical experience isn' t 
in design. Also, the +5 V 
series voltage-regulator tran
sistor in the power supply 
runs hot. l fear that it is 
being worked to capacity. 
and I don 't want to damage 
the computer . 
James L Siewert 

Contact bounce is an ag
gravating situation when it 
occurs. and no t only the 
TRS-80 suffers from it. M os t 
keyboards with unsealed 
contacts are susceptible, arid 
the remedies are sometimes 
no better than the problenr. 

In tire case of the TRS-80, 
it is due to famish and oxi
dation on the key contacts. 
Wh en you press Ihe key 
down . you lower an in
su lator that is sittiated be
tween the contacts . Th e con
tacts then tou ch togethe 1· 
and close the circuit (the 
process is reversed when the 
key is released). However, if 
the co11tacts are dirty it 
takes longer for them to 
make satisfactory contact. 
Th is extended time is called 
bounce because on a scope 
it appears as if the contacts 
are opening and closing 
rapidly or "bouncing." In 
circuits where there is a high 
current flowing through the 
contacts , most of this oxida
tion would be burned awa y 
(or if the contacts were gold 
they would not tamislr ). 

One solution is to wait 
longer for the contact 
botmce to settle. This is ac
complished in the older ver
sions of the TRS-80 by 
loading in the keyboard-fix 

306 October 1980 © BYTE PubHca tions Inc Circle 226 on inquiry card. 



Circle 227 on inquiry card. 

program you mentioned. 
Entering this tape every time 
you power up is tedious. 
and 0 11 the first humid day 
when the contact resistance 
changes everything goes 
haywire once again . Rather 
than on ly using your 
TRS-80 in a clean room at 
NASA , it's easier to attack 
the problem at the source. 

If you have an older ver
sion TRS-80 (prints 
"MEMORY SIZE ?" w hen 
powered up) , you can clean 
the contacts. Remove the 
top of the keys one at a 
time and depress the spring. 
Using a very light-abrasive 
paper with a few drops of 
alcohol on it , run it up and 
down between the closed 
con tacts a couple times. 
Repeat it for any keys that 
continue to bounce. 

In the newer TRS-BOs 
(p rints "MEM SIZE?" w hen 
powered up) , there is a 
patched keyboard routine 
w ith a debounce value 
located at 011 C in hexa
decimal. Change this byte to 
increase the delay. 

Finally, most experi
menters don 't appreciate the 
fact that commercial com
ponents very often run hot . 
Most integrated circuits have 
a 0°C to 70 °C operating 
range. Transistors usually 
have an even broader range 
that may have an upper 
limit of 125 °C to 150°C. 
The question then is not 
whether ii is hot. bu t how 
hot? Series regulators 
generally run hot because 
that is the natiffe of the 
beast. Switching regulators, 
such as used on the Apple 
II , dissipate very little 
power, but they cos t con
siderably more to manufac
ture. If the heat still botl1ers 
you, add a larger heatsink. 
Personally, I'd try a little 
forced air cooling (a fan) 
f irst. It's not as messy. 
Steve 

Radio Shack Memory 

Upgrade 


Dear Steve, 
l recent ly subscribed to 

BYfE, and my first copy 
was the June 1980 issue . I 
enjoyed reading your fine 
article on page 40, "1 / 0 Ex
pansion for the TRS-80, Part 

2: Serial Ports ." I found the 
article very informative. I 
am a "new kid in town" 
when it comes to electronics 
and all the various equip
ment available for 
microcomputers. I have a 
Radio Shack TRS-80, Level 
I, with 4 K bytes of 
memory , and I am just get
ting used to it. I'm really 
crazy about computers and 
plan to become deeply in
volved wit h them as a hob
by at home. 

The reason I am writing is 
because I am wondering if 
you could provide me with 
a reprint of Part 1 of your 
article which appeared in the 
May 1980 BYTE, page 22, 
which dealt with parallel 
ports . I will be glad to pay 
you for it if necessary . I am 
sure the article will be useful 
to me in the future . 

I would like to expand the 
memory in my TRS-80 to 
16 K by tes and would 
naturally like to do it as 
cheaply as possible . I have 
seen all the various adver
tisements regarding add-on 
memory for TRS-80s with 
prices ranging from $55 to 
$80, for expansion kits con 
sisting of "4116-200 ns (8 
pcs) ." The advertisements 
say no special skills or tools 
are required, and if a person 
can change spark plugs in a 
car then they can add the 
memory kit to their system. 
As l said, l am a novice to 
any type of electronics and 
have no idea what "4116-200 
ns (8 pcs)" means. I assume 
"ns" is nanoseconds . 

Could you please advise 
me about these expansion 
kits? Will my TRS-80 still 
function the same, are the 
kits really easy to install, or 
will I be risking permanent 
damage to my system? I 
would greatly appreciate 
your comments and help. 
Michael H Bunt 

There is nothi11g better 
than the real thing. If you 
refer to page 229 of the Jun e 
1980 BYTE, you will see 
that it is easy to obtain tlie 
May BYTE (an d other back 
issues) in its entirety . 

Concerning 16 K-byte 
memory add-ons fo r the 
TRS-80 , it isn 't too much of 
a problem to upgrade your 
system, but it is not as sim-

LOWEST PRICES 

COMPUTERS 

TEXAS COMPUTER SYSTEMS 
a ftad1e lhaek 

Authorized Sales Center, OFFERS 

Model 11 64K ~.~~~ ;~1:iscc:'p~;:~ ;~~:7..~.:~ ,~;:, Model I l 6K 
$3349 itrnn, ••d ourcuuent price tist. level II $680 

LIM IT ED TIM[ ONLY. Mooel ti 64! 13349 Mooel I loK lm l II wl kOypaO 1680 Mooel I 4! Levtl 11 1541 
MOO'I I Ol Level I S4 2S [,p,uis1on lnte1 lace no memory 1?50 we Slff'" 10 •)lier ll'lt towesr pm.s1ble 011ce 1<1 
1'0u Programis IZ'\. of! l1s1 CAU US. 

NCW sinlft t DOUBLE DENSITY Mod 1l1ca11on for the Model I Usina ou1 40 trick anh·c1unch d1~k drnes ~Ml 
this h1I 400 1'1. rs a~31 fab le on rhe 2-dmt srs1em1 M1x1coor smgle and OOUBU 0£NS ITY a! the ~mt time lor 
comple te comp.aUb1hr, Can use Fhppy drsks fo1 i1u1tr s.a w1nis Br Pe1com S209 01s._ Ot1ves Sl49 ui::h 

SAVE $70, Our 161'. MtmOf'( "1r $19 each with 1ns.truCllOl'IS 
( LfUnd you• lt~tl I 4~ 10 Level 11161-:fwhen con¥ttllnl 1o d1 sk$) IOI' as low u Sll9 CAll FOR DETAILS. 
roR I" Cl' I M sys1tms- Osb0tnt Cen?1al ledRe1 $-49 w11n muthole p1ol11 tenters S99 4' RA 1P S-49 Par 

1-011 $41 9 All ttutt lor SlOO Th1e.e wl multiple 0-10111 Gil Sl~O Suo1>or1l1m1ltd10 rnpies and oubhstieCI ersati 
111IOfmat1on Conh11u1ed lor Soi DC an<1 s1m1la.1 lermmals Manuals S20 each 
'* No la •tS on. o~ r-of ·S!., le shipments Te.ras ru Alld 5\ 
• All me1challd1se 1S Rtw checked and 11uaran!eed by m.anulaclufe1 
• 	 P•ymenl Maner Order Cash1e1·s C"'<~ Cet11l1td Chee~ Per!l-O nal Ch"~ reQu11e l w~ ~s lo cleat 

VISA. MASTCRCHARGE - Add l'I. 
• Pnc~ sub1~ t to change iii iln'f li me 
• Oel1vtrp ol merch.u chse 1ss\J b1ect toa•1i11lab1hty 
• 	 UPS """'° '"""°" dehmy 11-1100. II . 11 01 -1100. 11. 1101 uo ! I'!. ol order Modtl 11 muil be 

!h1pp«l br !tuc k Ra!t E1cep1ton lurn1ture and so~ la1ge 1lems 
* !ms hsldtnts 91 ~197-0613 

TCS, 106 East 10th Bradvt TX 76825. 800-351-1473 
An Au1ho111r<l 11AOIO sit4:•® S.lt<C.nter 21-f·IOI 

THE PASCAL DATABASE 
written in UCSD PASCAL.. 
Software ahead of its time 

available now for the APPLE'" COMPUTER 


Create a library of information at your fingertips 
Full database power. Unlimi ted applications for such diverse 
da ta as: marling lists, persona l and business accounting. 
inventory, job estimates, sales analyses and property 
management. 

THE PASCAL DATABASE is easy to use. 

Menu driven. Clear screen instructions enable even the 

inexoerienced user to opera te THE PASCAL DATABASE. 


THE PASCAL DATABASE has advanced features : 
• 	On-lone interaction . Update. search and traverse database toles... 

sort on multiple fields ... maintain records on several sorted orders. 
• Sc reen formatting ... you design the layout of your files. 
• 	 Immediate and automatic 1ndex1ng of onformatoon at da ta entry. 
• 	 User definable data description gives you ultimate flexobol ity ... 


you defi ne file . record and f ield names 

• 	Generates custom, easy to read reports . Easy storage and 


retrieval in report library. 

• Password protection for 1nd1vidual toles 
• 	Up to 1024 bytes per record. 

Soon ava ilable on 8" IBM 3740 lloppoes and other UCSD Pasca l systems 
_ ~o~~~ '!:=:!'.:t;..a~~!_b~ :... £e!I~~1~u~~~1~v!!~ _______ ____ _ 

0 	THE PASCAL DATABASE Special introductory pr ice $400.00 
Shipped on floppy disks. Includes complete documentat ion and 
sample data fi les. An1.ona res1den1s please add 5' sa les ra),

0 Manua l only $25.00 Master Charge Bank Amerrcard Chee~ or Monei Oraer 

(Refundable with system purchase within 90 days) 

ARIZONA COMPUTER 
SYSTEMS, INC. 
P.O. Box 125 Jerome. Ari zona 86331 ~ 
(602)-634 -730 1 9am · 4 pm Mon .- Fn. 

·· Apple •Sa registered trademark ol Apple CompuJer. in c:ACS 
· ~ UCSD PASCAL is a lraUemark of 1he Regenls of the U mve rs1ty ol Cah torma 
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lfyou'reseriousaboutthestockmarket, you need 

Tickertec lM 

Watch 48 to 400 of your favorite stocks 
without a 15 minute delay. 

Tickertec '" is a computer program that displays the NYSE or AMEX 
tickertape on your TRS-80'" Model I or bolh exchanges as o n option on 
the Model It . You see every trade as it is reported by the exchange and 
track lhe losl ten trades . lickertope reported volume. and high and low 
llmlls on lhe slacks you are watching. Tickertec prices start al Sl .000.00 
wilh many optional features available inc luding hard copy a nd 
portfolio management systems. Programs may be purchased for c ash 
(i .e .. hard dollars) o r payment c a n be arranged in the form of d is 
counted brokerage commissions (i.e .. Sott Dollar Sott ware'"J . Exchange 
fees ore extra. Call for FREE b rochure TOLL-FREE at (800) 223-6642: 
in New York colt (212) 687-0705: or moil the coupon today. 

Max Ule & Company Inc. BY1 
6 East 43rd Street, N.V .. N.V. 10017 

1 Nome 
1 Address 
I Cily Stole Zip 
1 Bus Phone 
1 Pers.Computer? O Y D N Model 

I_ - - ____ - - - -O~B~ ~~~le~:_ar:_oo~v:c- - - - - - - - - - _ I 

THE BEST OF BOTH WORLDS 

NORTH STAR BASIC - CP/M 
The Fabulous North Star Basic Meets 


The Industry Standard CPIM Operating System 


Not a ll perfect marriages are made in heaven ; this one 
was made in Sotto! The software professionals at the 
Sotto group present The MATCHMAKER. an easy- to· 
use conversion kit which enables North Star owners 
who also ow n the CPIM operating system lo gain the 
full power of their North Star Basic, running under 
CPIM . 

You ' II have dynamic file allocation , automatic file 
creation and extension , and automatic reuse of 
deleted files , all under the contro l of the powerful in· 
s truction set of the outstanding North Star Basic inter
preter with its byte-access or random fil es, multiline 
functions, and extensive Library of software. 32K 
memory is all you need . No relocation or modifica tion 
of Basic is necessary. And all your existing North Star 
programs will run without modifica tion! 

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 lo follow . 

The SoHo Group The MATCHMAKER 
140 Thompson St. $89.95 ppd. 
Suite4-B Manual only, S9.95 

applicable New York, NY 10012 
against purchase 

NY residents include sales tax 
No1e: CPJM and North Siar a.re registcted lradcn~orks of Digital Resea rch a nd 
Norlh Star compulers. respect ively . 

pie as pulling eight 4 K-byte 
integrated circuits and 
replacing them with 
16 K-byte 4116s. Ha rdside 
(6 South St , Milford NH 
03055) sells an upgrade kit 
that includes eight 200 ns 
4116s and two DIP shunts. 
The following is an excerpt 
from their kit installation in
structions: 

"Locate Z13 through Z20 
on the logic 
board. ... Th ese are the 
4 K fprogrammable 
memory/ chips which 
you will remove and then 
replace with th e 16 K 
fmemory/ cl1ips in your 
upgrade kit .... Remove 
the 4 K fmemory/ chips 
by gently and gradually 
prying them 
loose .. .. Now , install the 
16 K (memory/ 
cl1ips.... Locate the 
sockets for Z3 and Z71 
on the logic board. On 
"A " Revision boards, 
note that Z3 is blank. 
Remove any jumper cir
cuits (DIP shunts) at Z3 
and Z 71. The numbers 
Z3 and Z71 should be 
silk-screened next to the 
corresponding com
ponents on the logic 
board. Install the DIP 
shunts which are sup
plied .. . . Reassemble the 
case, place the logic 
board and the keyboard 
on the posts of the lower 
half of the case, with the 
keyboard face up so that 
the posts stick through 
the holes in the logic 
board and the keyboard 
rests on these posts. 
Carefully lift the 
keyboard about one inch 
above the posts upon 
which it rests. FLEX THE 
CONNECTING RIBBON 
CABLE AS LITTLE AS 
POSSIBLE. 

Replace the spacers on 
the posts and let the 
keyboard rest back on 
the posts .... Turn the 
computer on. The screen 
should display 'READY'. 
Type 'PRINT MEM ' and 
hit 'ENTER '. Your 
16 K-byte computer will 
display '15871 ' or 
'15872' ... 

As you can see, adding 

the memory is not a great 
problem and it will not 
damage your system. 
Steve 

COMM-80 

Dear Steve, 
I read with great interest 

your article "1/0 Expansion 
for the TRS-80, Part 2: 
Serial Ports" (June 1980 
BYTE. page 42 ). However, I 
have a few questions before 
I can decide whether or not 
the COMM-80 is the answer 
to my problems. 

l own a Radio Shack 
TRS-80, level II, with 16 K 
bytes of programmable 
memory. I want to eventual
ly expand it to include 32 K 
bytes, a parallel printer, a 
telephone modem, and an 
8-inch floppy-disk system. 
Since the Radio Shack 
floppy-disk system is only a 
5-inch disk, I knew I'd even
tua ll y need to use equipment 
from another manufacturer. 

Could you p lease tell me 
if it is possible to use a disk 
system with the COMM-80? 
Would that use the RS-232 
port? Could I use both the 
extra 16 K bytes of memory 
and a disk system at the 
same time? 
Richard L Jamison 

The COMM-80 is a serial 
and parallel port. It can be 
used with any hardware that 
will plug into a TRS-80 . but 
it has nothing logically to do 
with a disk system. How 
ever, if you purchase a 
stand-alone di;k controller 
or memory-expansion 
module, they would be 
TRS-BUS driven and could 
be plugged into th e expan
sion bus connector of til e 
COMM-80. 

It is also niy understa11d
ing that most disk operating 
systems for the TRS-80 re
quire a 32 K-byte system to 
run effectively. Tl1 e question 
s~10uld be whether you can 
live without the extrn 16 K 
bytes. 
Steve 

Dear Steve, 
My colleagues and 1 who 

have worked in computer
controlled laboratories over 
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the years are intrigued with 
teaching and research 
possibilities with modem 
microcomputers . The Radio 
Shack TRS-80 is in some 
senses a bargain, but as you 
rightly point out, the l /O 
(input/output) problem is 
serious. Your May and June 
1980 articles in BYTE are 
suggestive, but questions 
remain : 

• 	 How can the COMM-80 
plug into the J2 connec
tor on the Expansion In
terface since J2 is the 
place in the Expansion 
Interface where it con
nects itself to the 
TRS-80? (You must mean 
the J3 40-pin bus-exten
sion edge connector.) 

• 	 How can COMM-BO be 
used with TRS-80 Expan
sion Interface? How are 
sixteen units connected to 
one another, and lo the 
TRS-807 Your photo 1 
shows only 3 connec
tions: one to TRS-80 
keyboard, one for serial 
printer (RS-232), and one 
for parallel printer inter
face. 

If sixteen units are indeed 
all "chainable" to the Expan
sion Interface and one has a 
16-unit bus-extension capac
ity, we would appreciate 
literature and specs. 
JP Rosenfeld PhD 

Sorry about that, but you 
are correct. The signals on 
12 and 13 are the same. but 
the COMM-BO attaches to 13 
when using an Expansion In
terface. This is also called 
the screen-printer port in 
some of Radio Shack's 
literature. 

The COMM-BO is a bus
driven device and can be 
connected either to the 
keyboard connector or to /3 
as I mentioned. The 
COMM-BO contains a 
parallel (Centronics
compatible) and a serial (RS
232C) port. lntemal/y, it has 
a 4-bit address-selection 
switch . If you keep the ad
dress setting as shipped, the 
COMM-BO will perform as if 
if we1·e the serial TRS-232 
board installed within the 
Expansion Interface. 
However, if you already 

TRS-BO. Each COMM-BO device at one time. have a TRS-232 board and 
has an auxiliary TRS-BUS As far as photo 1 (June want to just add another 
connector that is the same as 19BO BYTE. page 42) goes,printer to the system or 
]3. This means that these that was my prototype anddrive a serial printer in addi
cond COMM-BO is plugged it did not have the auxiliary tion to the modem, you 
into the auxiliary connector expansion-bus connector.would set the COMM-BO to 
(crea ting a daisy clrnin) , Th e photo on page 62 of theone of the other sixteen ad
since /3 on the expansion in same issue is of a productio11 dresses. Whether you use 
te1face is already occupied. COMM-BO board. The three two or four COMM-BOs, as 
As a practical matter, connectors you see are long as they have different 
however, the cable lengths (clockwise from bottom left)switch settings, they are in
get to be a prob lem with for the auxiliary TRS-BUS,dependent /10 (inpu t/ out
over ten units connected RS-232, and para/le/ printer. put) channels to the com
together. Some extra buffer The connections missing inputer. 
ing might be needed at the this photo include the 1. 5 With a 4-bit address code , 
TRS-BO end to drive thirty feet of ribbon cable and theup to 16 COMM-BOs (or 15 
or so feet of bus. I believe 40-pin expansion-bus edge and a TRS-232 board) can 
Radio Shack sold such a conceivably be attached to a con nector. They would have 

Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a DS120 Terminal Controller. 

The Oatasouth OS120 gives your OECwriter® II the high speed 
printing and versatile performance features of the OECwriter® Ill 
at only a fraction of the cost. The OS 120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 
minutes . Standard features include: 

• 165 cps bidirectional prin ting • RS232 interface 
• Horizontal & Vert ical Tabs • 20 mA Current Loop interface 
•Page Length Selection •Top of Form 
• 110-4800 baud operation • Adjustable Margins 
• 1000 character print buffer • Double wide characters 
• X -on. X-off protocol • Parity selection 
•Self Test 	 • Optional APL character set 

Over 4000 OS 120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts . In 
numerous installations , entire networks of terminals have been 
upgraded to take advantage of to
day's higher speed data com
munications services . LSI 
microprocessor electronics 
and strict quality control 
ensure dependable per
formance for years to 
come. When service is 
required, we will respond 
promptly and effectively. 
Best of all. we can deliver 
immediately through our 
nationwide network of 
distributors . Just give us a 
ca ll for all the details . 

DATASOUTH COMPUTER CORPORATION 
4740 Dwight Evans Road• Chertotle, North Carolina 28210 • 7041523·8500 
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obscured the picture. tive action by way of conannouncements; 
Steve tact closures using a micro• information retrieval 

computer such as the Radiofrom our record library; 
Shack TRS-80 Model I or• word processing; 
Exidy Sorcerer?• computations of transmitWTRS-80 

Should I be looking atter outpu t power;
Dear Steve, putting together a process• automatic transmitter 

l am the manager of a con troller, or can I do whatcontrol based on plate
radio station in New Jersey , I want by using the off-thecur rent, plate vol tage,
and I'm contemplating a shelf computers mentionedand power output
microcomputer system to readings. above with interfacing hard
perform a variety of tasks at ware? 
the station . Specifically, I The last entry in the list Ideally , I would like to 
want the compu ter to do: above is, perhaps, my main have a computer doing sta

concern. Is there interfacing tion functions in real time, 
• program logs- random available to take analog and simultaneously use the 

selection of public-service readings and perform correc computer for other func

[ill~~[IB[[]rnJ~TI
SOFTWARE 


"LIGHTNIN" service available! Just call and ask Diana. 

CP/ M users; specily disk syslems and formals. Mosl lormals available.cP1M ~w~ /MANUAL 

OSBORNE ff MANUAL ONLY 
 COMPUTER PATHWAYS "OTHER GOODIES" 
General Ledger;r _. ___ $ 59/ 520 Pear l I level 11; .. .. s 99/$25 Tony "C" S 69/S 40 
Acct Rec/Accl Pay # .. $ 59/ $20 Pearl I level 21~ . S299/ S25 CBASIC I V~ r 2.os·1: S 89/S15 
Payroll w/COSI # . $ 59/ $20 Pearl I level 31~ . S549/ S25 Pascal/Z !Ver 3) . 5369/ 535 
Buy 2 gel 1 tree . .. . 5118/ $57 Pascal/ MT (Ver 31 . S224/ S30MICROPRO 

Word-Siar (Ver 2.0) 5349/ 540All 3 &CBASIC2 . . _$199/ $7 1 	 Pascal/ M ... . Call 

Pascal/ UCSD . . Call
Word-StarDIGITIAL RESEARCH . FMS-80 ..Call/ Mai l-Merge. . S489/ S65CP/ M " 2.2 Northslar.. S149/ S25 CBS .. S279/ S45DataS1ar . 5279/ $35CP/ M " 2.2 Cromemco . S1 89/S25 Tl .Mt S369/ S45Word-Masler _ ... S1 19/525CP/ M ·(other versions) . Call Vsor1 I . 5 159/ 525SuperSort l. . S1 99/ S25PL/1-80 . _ _Call Siring/SO s 84 /520SuperSort II. _. S169/ S25Mac . __ s 85/ S15 Whalsit?. S149/ S25SuperSor1 Ill . S11 9/ S25
Sid ... . . S 85/ $ 15 Pos1master . Sl 39/ S20 


Z·Sid . . • s 95/ S15 PEACHTREE" Textwriter It I ._ S111/ S20 

Tex .... __S 70/S15 General Ledgert . . S449/ S45 Magic Wand . S299/ S45 

Despool . . 5 50/$10 Accis Receivable t . . 5449/ 545 Spell Binder . _. S349/ S4 5


Accls Payablet . . S449/ S45 
 Electric Pencil 11 less 15%
MICROSOFT Payrollt S449/S45 CPA1ds less 12%
Basic-80 . . . S284/ S25 lnvenloryt _S499/ S45 
Basic Compiler . _. . __ S324/S25 Property Mgt.t .. . $899/ 545 APPLE II ' 

Fonran·80. . 5384/$25 C.P.A. Clienl Wrile-upt . S899/ S45 MICROSOFT 

Cobol-80 . . . 5594/ 525 Mailing Address:): . . 5399/ 545 Soltcard tCP/ MI 5292 


STRUCTURED SYSTEMS 

HOBS . S250/ S40 Visica lc • S122 

MICRO DATA BASE SYSTEMS 	 PERSONAL SOFTWARE 

General Ledger ;; . _S7H/ S25 

MOBS . S750/ S40 CCA Dala Mgr s 84
AcctsReceivable;: . . $747 / $25 

Other . Ca ll Desk1op/ Plan . s 84
AcclsPayableli . S747 / S25 


Payroll rt . S747 / S25 
 PEACHTREE "1lS.O.F.T.WA.R.E. lnvenloiy Conlroi ii . 5447 / S25 
General Ledger t . S224/ S45Microtax· t 	 Analyst n . . s 197 / S20 
Accts Receivable t S224 /S45Federal individual. . S749/S50 Lettcrighlil -s 167 / S20 Accls Payablet 5224/ 545Federal corporale.... S249/ S25 NAO;; _S 87/ S20 
Payrollt . . .. 5224/ $45Slale individual . . S249/ S25 OSORT . S 87/ S20 lnvenloiyt S224/ S45C.P.A. Plus GRAHAM-DORIAN CallCtienl Wrile-up . . . S995/S95 MUSE 


Tome bi ll ing . S995/ S95 MICRO-AP Super-Texl 5 84 

Business Plust Selector lll-C21i . . S269/ S20 
 Olher disk software less 10% 
General Ledger . . . s 79/ 525 Selec lor IV ~ . S469/ $35 Whalsil? . S129 
Accou nts Receivable s 79/ $25 Glec1or:; . S299/S25 Apple PIE s 69 
Accoun1s Payabl e. . s 79/ $25 S-Basoc Compiler . S229/ S25 
Payroll . _ _s 79/ S25 TRS·80 ' MODEL II

WHITESMITHSAll 4 . S269/ S99 	 CP/M 2.2 $149··c"Compl ier · . S600/ S30 
Elec tnc Pencl l 11 less t5%Pascal (incl "C"J• . 5750/ $45 

For1h 18080 or ZBOJ 11 s129/ S25 EIDOS SYSTEMS TRS-80 " MODEL I 
Diagnost ic I . . . s 49/520 Kiss . . S299/S25 CP/ M 1.4 $129 
0 1her disk soltware . less 10% Kbasic . S529/ S50 CCA Dala Mgr 5 68 

SUPERSOFT 

* - Soednl BonlJS wilh Olde r t - ReQu 11es m.cfOso!I BASIC fl- Suppl1eci in source cOdc i: - Roornrt.-s CSA SLC-? 11 - M lgs Trodcma1k 

Don·t see it- CALL! Other software requirements - Call 
P.S.- We want to be your sof1ware source. Give us the opportunity to beat any nationally advertised price! 

VISA• MASTERCHARGE 

ORDERS ONLY-CALL TOLL FREE 


1-800-854-2003 ext. 823 •Calif. 1-800-522-1500 ext. 823 
Overseas-add S10 olus edd• llonal pos1age 

Add S2 .50poslage and handling per each item · Cahlornoa residen1s add 6% sales 1ax • 
Allow 2 weeks on checks, C.O .D. ok • Prices subiecl to change without notice · All nems subjec t to ava1la b1hty • 

For information write or call: 
THE DISCOUNT SOFTWARE GROUP 

1610 Argyle Ave ., Bldg. 102 • Los Angeles, CA 90028 • (213) 665-8280 

tions . I would appreciate 
your direction in this 
matter . 
P Michael Zeimann 

Your question is legiti
mate, but it is a little like 
saying, "! want to drive to 
Catifo n·zia next week . What 
kind of car should I buy?" 

Tlze Radio Shack TRS-80 
Model l is adaptable to a 
number of control applica
tions as well as standard 
bookkeeping; however, 
unless you are running these 
functions sequentially rather 
than concurrently , you will 
require more than one 
TRS-80. You could try to 
write a multiprocessing 
operating system , but that 
would put too nwc/1 
dependence on one piece of 
equipment and the entire 
radio station could "make 
like a slow record" when 
you try to print out your 
program log . 

Firs t of all, let m e suggest 
that you create fim ctioncil 
si.bsystems with common 
equipment and sofhva:·e. 
Just program th em for the 
different applications. In the 
case of tl1e transmitter, you 
will, in fa ct, need to con
figure a closed-loop process
control system . It w ill prob
ably require an analog and 
relay interface for reading 
input sensors and setting 
output controls . Any com
puter can be used. How ef
fec tively it will perform is a 
fun ction of the application 
sofhvare and it will require 
obtaining the :wcessary 
peripherals . Of course, you 
could build everything and 
w rite your own software. 

You could try ano ther 
source fo r info rmation 
before jumping in . Th e May 
1980 Kilobaud Microcom
puting has an m·ticle on 
using a TRS-80 for the 
programming logs at a radio 
s tation ; and NAPCO In c of 
Terryv ille , Con11ectiwt , uses 
a TRS-80 to control a 
$250,000 dip-plating line. 
They manufacture their own 
front-end equipment (ie : 
12-bit A I D fanalog-to
digital/ and 10-bit DI A 
{digital-to-analog} co11 
v erters) and the application 
may be similar enoug/-1 for 
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yoi1 to use some of their 
ideas. 
Steve 

[Software directed toward 
the needs of radio stations, 
such as logs, billing, and 
payroll , is available from 
Th e Management, POB 111 , 
Aledo TX 76008 . . ..CPFJ 

Remote Supplier 

Dear Steve, 
After reading your article 

"Handheld Remote Control 
for Your Computerized 
Home" Ouly 1980 BYTE, 
page 22), I was very im
pressed with the many ways 
remote control can be ac
complished . I am particular
ly interested in the CMOS 
(complementary metal-oxide 
semiconductor) LSI (large
sca le integration) remote
control devices made by 
Motorola - the MC14422 
and the MC6525. After 
reading your article, I was 
delighted to find that some
one had built a working cir
cuit using these devices. 

One problem I have is 
finding a supplier that car
ries these integrated circuits; 
can you tell me your 
source? Can I use the same 
type of 40 kHz transducers 
that you specified in "Com
puterize a Home" (January 
1980 BYTE, page 28)7 
Nicholas Vasil 

I usually buy my com
ponents through distributors 
such as Impact (617) 
444-3971 , Hamilton-Avnet 
(800) 952-0851 , or Schweber 
Electronics (BOO) 952-1075. 
All three of these 
distributors carry Motorola 
products , and, depending 
upon whether they have any 
of these devices in stock, 
they should sell you a pair. 
Be aware, however, that the 
rnrrent price for the 
MC14422 is $8. 74 and the 
MC6525 is $10.50. You may 
also find yourself with a $25 
minimum-order requirement . 

The 40 kHz transducer I 
used on the Busy Box home 
controller may not respond 
quite as well at 35 kHz , but 
you shouldn't have any real 
problems. 
Steve 

In "Ask BYTE, " Steve Ciarcia answers questions on any 
area of microcomputing. The most representative questions 
received each month will be answered and published. Do 
you have a nagging problem 7 Send your inquiry to: 

Ask BYTE 
c/o Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

If you are a subscriber to The Source, send your questions 
by electronic mail or chat with Steve (TCE317) directly. Due 
to the high volume of inquiries, personal replies cannot be 
given. Be sure to include "Ask BYTE" in the address. 

TEST YOUR

E.G.

(Economics OuotienD 

For your free copy, write 
"Economics:· Pueblo, Colorado 
81009. 

The American 
Economic System 
We should oll leoin tnO<e oboul ii. 

How do you get the best 
possible performance out of your 
acoustic modem? It 's easy. 

First, you star t with the best 
- a Ca t acoustic couple r. the 
largest selling acoustic in the 
world. It's the finest made . and 
priced at just $189. 

Second, open up your phone's 
handset, take out the old carbon 
mike -and slip in a new Super 
Mike. 

That's it. No more carbon 
granule packing problem. No 
more data distorting second har
monics. Now you've got pure. 
clear data transmission that's up 
to 5 times better. 

Super Mike . At $9. 95, it 's a 
cheap trick . 

From Novation. T he recog
nized world leader in personal 
communications. 

Teach 

yourCat,.M 


new 

tricks. 


luperMikeM by 

Novation 

Call for details: 

(800) 423-5410 
In California (213) 996-5060 

Available at Avnel E lectroni~s. Ham il ton Electro, Ha milt on Avnet . Kierulff Elect ronics. Byte Shops, 
Cumputerland, and yo ur loca l compute r store. 

Nova1iun, Inc.. 18664 Oxnard S1rte1. Tarzana. California 91356 
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THE ORIGINAL MAGAZINE FOR 

OWNERS OF THE TRS-80™* MICROCOMPUTER 


SOFTWARE 


FOR TRS-so·· 


OWNERS 
 :Lllr:lPLITRll~%LS ~. NE,~f§i!'.~' 
MONTHLY NEWSMAGAZINE 


Practical Support For Model I & II 


f RE WORD PROCESSING PROGRAM (Ca e11 e or Di k) For w riimg le t1 ers. text, mailing lis ts. etc .. wi th each new subscriptions or rt?n~wal 
{_,, LEVEL II RAM TEST (Cassette o r Disk) Checks random ac<."ess memory to ensu re that all memory loca11ons are working properl 

DATA MANAGEMENT SYSTEM (Casse 11 e or Disk) Complete file management fo r your TRS-80'" Fl> r:-E: 
CLEANUP (Casse tte or Disk) Fast ae11011 Maze Game QC_ 
ADVENTURE (Cassett e or Di kl Adv •ntme ~o by Scot1 Adams (From Adventureland Internat ional) ' TRS rill'" 15 ,, TRN)EMARK OF T,.\N[i\' COili' 

SE D FOR OUR NEW qg PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRSso·· PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE)_ $2 .00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 

:LO.r:'IPLJTRO.~%LS ~- ................. .. .....................................NE0 W0TOL0L~FRE0E 

l'\o'\A~Tc.AL ~TCl'\S SEP>..ICE:'"' 

50 N. PASCACK ROAD 	 ~ HOUR ORDER LINE 
SPRING VALLEY, NEW YORK 10977 	 ~24 ORDER (OUTSIDE OF N.Y. STATE) 

ONE YEAR SUBSCRIPTION $24 ' - ......• - LINE (800) 431-2818 
TWO YEAR SUBSCRIPTION $48 ......... . 
 (914) 425-1535 
SAMPLE OF LATEST ISSUE $ 4 ......... . 
 NEW!!! 
START MY SUBSCRIPTION WITH ISSUE _ 

MOD·ll NEWSLETTER
(Ul . July 1978 • #7 - January 1979 • #12 · June 1979 • #18 ·January 1980) 

NEW SUBSCRIPTION ...... _. RENEWAL . ..... - . $1% ear or 1Z issues 

CREDIT CARD NUMBER ________________________ EXP_DAT~-------

SIGNATURE--------------------------------------~ 

NAME ________ ______ __________________________ 

ADDRESS _______ _ ___CITY_ _______ STAT~--------~IP______ 
••• ADD $6/YEAR (CANADA. MEXICO) - ADD $12/YEAR AIR MAIL · OUTSIDE OF U.S.A .. CANADA & MEXICO ••• 

•PRACTICAL APPLICATIONS 
•BUSINESS 
• 	GAMBLING • GAMES 
•EDUCATION 
• 	PERSONAL FINANCE 
• 	BEGINNER'S CORNER 
• 	NEW PRODUCTS 
• 	SOFTWARE EXCHANGE 
• 	MARKET PLACE 
• 	QUESTIONS AND ANSWERS 
• 	PROGRAM PRINTOUTS 

. . . . AND MORE 
£ 

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• 	 A COMPLETE INCOME TAX PROGRAM iLONG AND SHORT FORM ! 
• 	 INVENTORY CONTROL 
• 	 STOCK MARKET ANALYSIS 
• 	 WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE! 
• 	 LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 
• 	 PAYROLL !FEDERAL TAX WITHHOLDING PROGRAM ! 
• 	 EXTEND 16 DIGIT ACCURACY TO TRS-80'" FUNCTIONS iSUCH AS 

SQUARE ROOTS AND TR IGONOMETRIC FU CTIO Si 
• 	 NEW DISK DRIVES FOR YOUR TRS80' " 
• 	 PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80'" 
• 	 A HORSE SELECTION SYSTEM' .. ARITHMETIC TEACHER 
• 	 COMPLETE MAILJNG LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 

SEQUENTIAL AND RANDOM ACCESS! 
• 	 RANDOM SAMPLING .. "BAR GRAPH 
• 	 CHECKBOOK MAINTENANCE PROGRAM 
• 	 LEVEL II UPDATES""" LEVEL II INDEX 
• 	 CREDIT CARD INFORMATIO STORAGE FILE 
• 	 BEGINNER'S GUID TO MACHI E LANGUAGE A D ASSEMBLY 


LANGUAGE 

• 	 LINE RENUMBERING 
• 	 AND CASSETTE TIPS. PROGRAM HINTS. LATEST PRODUCTS 

COMING SOON !GENERAL LEDGER. ACCOUNTS PAYABLE AND 
RECEIVABLE. FORTRAN 80 . FINA CIAL APPLICATIO S PACKAGE . 
PROG RAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 
STATISTICA A D MATHEMATICAL PROGRAMS !BOTH 
ELEMENTARY AND ADVANCED! A D 
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•••EVERYTHING FOR YOUR TRS·80Te•• 

TRS·80 Is a l rademark or lhe Radio Sh ark Di v ision o f T;ind y Corporn rl o n 

* All Orders processed within 24-Hours
* 30-Day Money Back Guarantee on all Software (less a $3 penalty for handling)
* 10-Day Money Back Guarantee on Disk Driues and Printers PLUS 120-Days Free Seroice 

FROM APPARAT NEW DOS • $99.95
• LEARNING LEVEL II By David Lien FROM RACET COMPUTES 35, 40 and 77 Track Versions available .

The Original Author Of The Level Manual • REMODEL-PROLOAO - Renumbers program • NEW DOS/80 (W1lh vaflable record lengt h fi les, 
A Step By Slep approach 10 Learning Level II l ines. combines programs. The only renumber chaon1ngs and many o ther leatu res $149.95 
espec ial ly geared 10 new TRS-80'" Owners program that will renumber the middle of a 

$15.95 FROM THE BOTTOM SHELF 
Cassette or Disk $34.95 
program. Specify 16K, 32K or 48K. Works w ith 

• CHECKBOOK II (For Casselle or Disk) $39.95
• TRS-80 '" OISK ANO OTHER MYSTERIES • SYSTEM DOCTOR (A complete diagnosis of your• GSF - Use in your Basic Programs for InstantOver 100 pages of indespens•ble mformat ion for TRS-80'" ...Checks memory. video . casse 11 e. disk.Sorting (will sort 1000 items in 9 seconds) . Otherdisk owners , Learn lo recover informat ion from ROM, and all other parts ol your system)commands include Compress and Uncompressbad disks. how lo make Basic programs unlistable Fo r Casselte or Disk $28.50Dala. Duplicate Memory. Display Screen Contro ls and 12 more chapters o f never published tops and • 	 CHECKBOOK REGISTER ACCOUNTINGand Fast Graphic Controls $24.95

1nto rma11on. Wr illen by H .C. Pennington. SYSTEM (Requires 2 disk droves) $75.00(For Cassette or Disk. specify 16K. 32K or 48KJ . IFor al l Disk Owners) . $22.50 • LIBRARY 100 - t 00 establ ished business, game 
NEW SBSG BUSINESS SYSTEM FOR MODEL I 

• DOSORT - All G.S.F commands plus spec ia l 
and educational programs plus FREE Tiny P1lo1 

OR MODEL II - IN STOCK 
Multiple Disk Sor ting Rout ines $34.95 

all for S49.50 
- General Ledger 

(Spec ify 32K o r 48K) 
• BASIC TOOL KIT - Lists all variables. GOTO's 

- Accounls Receivable 
• INFINITE BASIC - Adds 70 commands to your 

and GOSUB's on your program $19.80TRS-80'" including Instant Sort . Matrix 
Commands. Str ing Commands. Left and Right- Accoun1s Payable • SOUNDWARE - Adds sound to your TRS-ao·· 

- Payrol l Juslif icat io n. Siring Centering. Simultaneous Just plus 11 in $29.95 
- Inven tory Con1ro1 wilh Invoicing Equa11ons. Upper and Lower Case Reverse and Sample programs inc luded . 

more. (For Cassette or Disk) $49.95 • Each module can be operated individually or as a • TING TONG - Can be used with Soundware for a 
coord onaled SYSTEM. Turn-Key error ca tching • INFINITE BUSINESS (Requires Infinite Basic) Sound version o f pong $9.95 
opera1 1on fo r beginners . Elim inate Round-olf error . 127-0igit Calcu lation 

• 	 VIC - The Carta Visual Instruct ionalAccuracy , Insert New Elements in Soned Arrays.• Complete manual and documentalion 
Computer Program $19.95Automal ic Page Headings. Foolings andaccompany each p rogram. 

The Level II 16K Cassette 1s designed to leachPagination . Multiple Precision Arithmet ic and • Minimum System requirements 2·Disk Drives 
beginners the Basics o f Machine Language andmore. (For Cassette or Disk) $29.95for Model I ... I-Disk Drive lor Model II 
Assemb ly Language Programming. See every • COPSYS - Copy Machine Language Programs• Each module can be lorma1 ted to span da1a 
Machine Language Instruct ion Display on your(For Cassette Only) $14.95on up 10 4-D 1sk Drives 
video. VIC includes Step By Step 55 page manual • DSM (Disk Sort Merge) $75.00 • Free 30-Day 1e1ephone consullation 

• Call lor complete specifications VISTA V80 DISK DRIVE 
• Model I Version $125.00 Per Modu le FROM SMALL SYSTEM SOFTWARE 11 OK ol Storage $395.00 

$495.00 Per System • RSM -2 Machine Language Monito r $26.95 Add $29.95 for Cable (Free with purchase of 
• Model II Version $225.00 Per Modu le • RSM-2D Disk Version of RSM-2 $29.95 2-Disk Drives) . t Oday money back gu aran,ee 

$995.00 Per Sys1em • DCV- 1 Converts Machine Language Programs 
FROM HOWE SOFTWAREfrom tape to disk 	 $9.95 DATA MANAGEMENT SYSTEMS • MON-3 - Machine Language Programming for• AIR RAID - The u lt imale TRS-80' " game converts - OMS replace index ca rds or any data requiring beginners. MON-3 is a complete Sys1em Mon itoryour TRS-80'" into a rea l time shooting ga llerylong li sls of information. wilh Users Manual 	 $39.95$14.95• TBS In-Memory Information System • 	 MON-4 - D isk Version of MON-3 $49.95• BARRICADE - A fast pong sty le game $14.95(For Cassette Systems) $39.95 

• CPM - (Fo r Disk Only) $150.00 FROM MICROSOFT• TBS Disk Data Manager (Requires 1or more disk 
• 	 TRS-232 INTERFACE - Interface with Software • LEVEL Ill BASIC $49.95 

driver RS-232 p rinters to you r TRS-80' " $49.95 
drives) ...Set up fasl random access, files in 

Now Casselle owners can add Disk Commandsminutes. Slores up to 320K of inlormation on 4 
• TRS-232 FORMATTER - Additional (opt ional) to thei r TRS-80' " wilhout owning a Disk D ri ve 

Software for TRS-232 owners. Adds many prin ter 
Droves. Up to 10 fields and 255 characters per 

• M ICROSOFT DISK ADVENTURE $29.95 
commands to your TRS-80'" $14.95

record . Supports upper and lower case. RS'232 or 
• TRSOOS BASIC COMPILER $195.00 

(With purchase of TRS-232) $9.95 
TRS-232 .. Features complete ed iting $49.50 

Run Basic Programs up to 15 limes fas1er• Personal Software CCA Data Management 
• PEN MOD - Use the Elect ric Pencil w11h RS's lowerSyslem...Completely user oriented, menu drive. • NEC BUSINESS QUALITY PRINTERScase modi fication 	 $19.95130 page Step By Step Manual...Capable of (For MOO-I or MOD-II) $2 ,995.00 

inventory control. sorting data. reporting data in FROM GALACTIC SOFTWARE 

nearly any form (lor reports and mail ing labels) . 
 THE ELECTRIC PENCIL• MAIL PAC - For Model I Disk Systems 

Casselle 	 $99.95Sorls dala by up lo 10 fields lor zip code. ba lance on ly 	 $99.95 
Disk 	 $150.00due. geograpnic loca l ion or whatever . Prints Qu ick -sorting full user control over mailing list 
MOO- II Version 	 $325.00reporls with sublotals and lotals aulomatically from Galactic Software. 

calcu lated. F asl random access $75.00 • STOCK MARKET PAC $99.95 • 	 HORSE SELECTOR II By Dr Hal Davis 
The TRS-80'" version upda ted for the TRS-80'" 
and originally reviewed in Systems and 
Methods $50.00 

• • • EVERYTHING • • • 

~24 HOUR FOR MOD·ll OWNERS 
50 N. PASCACK ROAD ORDER 


SPRING VALLEY, NEW YORK 10977 
 NEW MOD- II NEWSLETTER
LINE MOD- II Catalog Free w/ subscriplion $12/year 

IOURS: 9·S MAIL PAC 	 $199.95(914) 425-1535 
MICROSOFT BASIC COMPILERMonday thru Saturday 

$395.00 

8-Page Catalog $2 FREE With Any Order MICROSOFT BASIC $325.00 
Order By Phone Or Mail NEW TOLL-FREE GSF SORT ROUTINE $50.00 

~dd $1 Per Order For Shipping Within UPS Areas CP/M 	 $170.00ORDER LINE Add $3 For C.O.D. PEACHTREE BUSINESS 
(OUTSIDE OF N .Y. STATE) SOFTWARE CallAdd $3 For All Foreign And Non-UPS Shipments 

Add $3 For UPS Blue Label 	 (800) 431-2818 WORD STAR $495.00 
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Interfacing and Scientific 
Data Communications 
Experiments 

by P R Rony, D G 
Larsen, / A Titus , and 
CA Titus 
Howard W Sams & 
Company Inc, 
Indianapolis IN, 1978 
Softcover, 157 pages 
$5.95 

Most communication, 
whether it is person to 
person, machine to machine, 
computer to peripheral, or 
person to computer, is serial 
in nature . Words, signals, 
data, or other basic units of 
information are sent and 
received one unit at a time. 
The opposite type of com
munication, the parallel for
mat, would require that, for 
example, all words in a 

thought be spoken at the 
same time. That technique is 
clearly impractical. 

To communicate effective
ly , the words, signals, data, 
etc must be in the proper 
format. The term format, as 
used in serial data com
munications, covers three 
areas . First is the method by 
which the data are transfer
red . Are they sent asyn
chronously or synchronous
ly? In other words, does the 
transmitting device assume 
that the receiver is always 
available to receive the data, 
or must a synchronization 
method be used to keep data 
in step? If the latter is used, 
that method of serial data 
transfer is synchronous, 
which is beyond the scope 
of this book . 

Following some intro
ductory comments on the 
scope and objectives of the 

book, and the fact that the 
reader is assumed to have a 
basic understanding of TTL 
(transistor-transistor logic) 
electronics (some knowledge 
of transistor theory 
would be helpful, too) , the 
reader is given illustrations 
of situations where asyn
chronous serial data com
munications would be used . 
Anyone who has ever priced 
multiconductor cable for a 
remote parallel-data format 
terminal knows that asyn
chronous serial communica
tion over a twisted pair or 
twisted triple is much less 
expensive. 

Since TTL integrated cir
cuits can readily be used for 
asynchronous serial data 
transfer, shift registers are 
discussed briefly . The bit 
format for asynchronous 
serial data transfer is il
lustrated and discussed. 

RCA VP-600 series ASCII keyboards are available in two formats. 
You can choose either a 58-key typewriter format. Or a 74-key version 
which includes an additional 16-key calculator-type keypad. Both can 
be ordered with parallel or serial output. 

These keyboards feature modern flexible membrane key 
switches with contact life rated at greater than 5 million operations. Plus 
two key rollover ci rcuitry 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 keyboarCl surface is spillproof and dustprool. This plus 
high noise immunity CMOS c ircuitry makes these boards particularly 
suited for use in hostile environments. 

Para llel output keyboards have 7-bi t buttered. TTL compat ible 
output. Serial output keyboards have RS 232C compatible. 20 mA 
cu rrent 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 17604. ncn 
Or call our toll-free number: 800-233-0094. 
'Op11ona1 use1 puce lor VP-601 Qc-a1e1 ano OEM pricing ava11.ao1e 
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Universal Asynchronous 
Receiver IT ransmitters 
(UARTs) have replaced 
many TTL building blocks, 
and their function is dis
cussed at length. Since a 
device cannot be used effec
tively until the user 
understands it thoroughly, 
the control pins of a 
generalized UART (ie: the 
TMS6012, TR1602, or 
A Y-3-1015 are all pin
compatible) are explained in 
detail. Since the UART is a 
hardware-programmable 
device (as opposed to the 
software-programmable 
USART discussed later), the 
function of each pin in the 
UART transmitter, receiver, 
and control blocks is ex
plained fully . CMOS (com
plementary metal-oxide 
semiconductor) UARTs such 
as the Intersil IM6403 are 
touched on because of their 
use in low-power applica
tions. 

The second area covered 
by the term format is data 
transfer rate. The UART re
quires a clock from which to 
generate the serial bit 
timing, so various clock 
generators are discussed 
next . Two requirements of 
the clock generator for a 
UART are given: first , it 
must be able to provide a 
square wave of sixteen times 
the desired serial data rate in 
bits per second . Secondly, 
the accuracy of the clock 
must be 3% or better to en
sure accurate transmission 
and reception of serial data. 
Motorola's MC4024 oscilla
tor and MC14411 bit rate 
generator are explained, and 
circuit diagrams are given. 
The ubiquitous NESSS is 
also discussed as a bit-rate 
generator, and a circuit 
diagram is given once again. 

Presumably the reader 
now fulJy understands how 
a UART works, and, if so , 
the next logical step is to use 
it. In the "Microcomputer
UART Interfacing" section , 
an example is given which 
shows the TR1863A inter
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faced to an 8080-based 
system. The device-<:ontrol 
requirements for the pro
cessor have already been ex
plained, so this section is 
devoted to explaining how 
to generate the required 
signals from the 8080's 
l!O RD and 110 WR 

{input / output read and 
write) signals. Once the 
reader has wired the UART 
into his system, the pro
grams given in the text can 
be entered into the machine, 
and the UART is ready to 
transmit and receive serial 
data . 

In the same section on in
terfacing, the Intel 8251A 
Universal Synchronous / 
Asynchronous Receiver 
Transmitter (USART) is 
covered. A block diagram, 
pinout diagram, and truth 
table for control inputs are 
given. Additionally, a circuit 
diagram is given showing 
how to interface this device 
to an 8080 system, along 
with explanations in tabular 
form for the mode-<:ontrol 
instruction and the com

mand instruction . 
As the terms mode con

trol and command imply, 
the 8251A is software pro
grammable. This signifi
cantly improves system 
flexibility because, unlike 
the UART, no wiring 
changes are needed to 
change the number of stop 
bits, even / odd / no parity, 
character length, and data 
rate . Also initialization input 
and ou tput programs are 
given. 

Now that you have wired 
your UART or USART on 
an 1/0 board, you 're ready 
to connect a teletypewriter 
and start typing, right? 
Wrong! A vital link between 
the UART and the periph
eral is missing. The third 
area covered under the term 
format is signal level of the 
serial bit stream. The UART 
outputs are TTL level sig
nals. An interface is required 
to convert the TTL level sig
nals to signals capable of 
being transmitted over 
longer distances than a foot 
or so . Both 20 mA current 

loops (used by teletype
writers) and RS-232C inter
face signal levels are dis
cussed. 

In contrast to the discus
sion of RS-232C voltage 
levels (where no circuit 
diagrams for voltage level 
converters are given), the 
discussion of 20 mA current 
loops has a number of cir
cuits and optically isolated 
converter circuits (the latter 
require a current source). If 
you do not feel like design
ing your own 20 mA inter
face , these circuits alone are 
well worth the price of the 
book. A brief discussion of 
teletypewriter interfacing is 
the last topic covered in the 
text. 

Following the text are ten 
experiments, which are 
based on UARTs. The ex
periments assume that the 
reader has available a 
solderless breadboard 
(although the experiments 
may be hardwired), a 
UART, some 7400 series 
TTL chips, and a tele type
writer. If the reader chooses, 

The Newest 
Member of The 
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Diskette 
Protection Family 
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2200 S. Main St ., Lombard, IL 60148 312-629-5800 
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the experiment modules used 
may be purchased from 
E & L Instruments Inc. Their 
use makes breadboarding 
easier. 

If the reader does not 
have a teletypewriter, a lot 
can still be gained from the 
book since the experiments 
are tutorial in nature . The 
authors describe exactly how 
each experiment is to be per
formed , then proceed to ask 
a number of in-depth ques
tions. Following each ques
tion is a space to jot down 
an answer, then the answer 
is given. Following some of 
the more involved experi
ments, a review is given that 
covers the high points 
learned. 

Simplex, half-duplex, and 
full-duplex asynchronous 
serial data communications 
are discussed in this book. 
The transmitter in each case 
is a UART. The receivers 
range from lamp monitors 
(to reconvert the serial data 
back to parallel data for 
comparison with the trans
mitted data) to teletype
writers. 

Nine appendices follow 
the experiments. The ASCII 
(American Standard Code 
for Information Interchange) 
code is listed, data rates and 
dock frequencies are 
tabulated, a list of UART 
and USART manufacturers 
is given, and data sheets for 
several are included. The 
last appendix gives an 
overlay for the LR-21 out
board module, shoul9 the 
reader choose to buy it 
rather than breadboard his 
or her own. 

In summary, the book 
fulfills its intended purpose 
very well . If you have a 
serial data communication 
requirement, this book will 
provide all the information 
needed to design a 
UART / USART-based asyn
chronous serial data com
munications interface . Even 
if you do not perform the 
experiments, a lot of infor
mation can be derived from 
this book. 

JC Hassall 
H &t: H Enterprises 
1201 Highland Cr 
Blacksburg VA 24060 



An Introduction to 
Database Systems 

by CJ Date 
Addison-Wesley, Reading 
MA. 1977 
Hardcover, 536 pages 
$19.95 

This is the second edition 
of one of the many books in 
the IBM-sponsored Systems 
Programming Series. Don't 
run away because I said 
IBM. This is not an IBM 
manual, nor does it say that 
IBM computers are the 
answer. Each book in this 
series is written as a collec
tion of important topics and 
concepts in a particular 
area. The books reflect the 
ideas and opinions of the 
author, not necessarily those 
of IBM . This book was writ
ten by CJ Date of IBM 
(UK) Laboratories Ltd. 

This book, like all the 
others in the Systems Pro
gramming Series, is not for 
the beginner. It is designed 
as a text and reference for a 
systems programmer. I 
found it to be hard reading. 
This is not because of its 
style, but because it contains 
large amounts of informa
tion that were new to me. I 
found myself continually go
ing back and rereading sec
tions that I had initially read 
hastily. 

This book is divided into 
six parts, with each part 
containing several chapters. 
Part 1 covers the basic con
cepts of a data base . It ad
dresses the necessity of a 
data-base management 
system, and it explores 
storage structures and data 
models . Also introduced are 
the three types of data-base 
management systems: the 
relational, the hierarchical, 
and the network systems. 
These three types of data
base management systems 
emerge as the subjects of the 
next three parts of the book. 
Each part addresses in detail 
the capabilities of one type 
of system and explores it 
using a current system as an 
example. 

Over three hundred pages 
later, the book returns from 
the discussion of these three 
approaches to discuss data
base security and integrity . 
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Finally , Part 6, using the in book is excellent. Until you 
TRS-80 Interfacingformation previously can understand the concepts 

presented, compares the presented in this book, you 
three types and presents a are not ready to develop a by Jonathan A Titus 
conclusion . The conclusion, data-base system. There is Howard W Sams & 
by the way , is a compromise certainly more presented Company Inc , 
approach , and still does not than will be implemented on Indianapolis IN, 1979 say to buy an IBM product. a microcomputer in the next Softcover, 190 pages My conclusion: if you are few years, but it's important 

$8.95a computer user who wants to know the concepts so you 
to know how a data-base can select the best 

TRS-80 Interfacing is one system works, don't read approach . 
of the new books availablethis book. However, for 
on interfacing the Radio anyone seriously interested Phil Hughes 
Shack TRS-80 to external in developing a data-base POB 2847 
devices . This book, which isOlympia WA 98507management system, this 
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part of the Blacksburg Con
tinuing Education Series, is 
written in the same style as 
the popular Bugbooks; ie: 
the first half covers general 
interfacing techniques, while 
the second half deals with 
hands-on experiments . If 
you are interested in inter
facing your TRS-80 to exter
nal devices, this book is a 
good place to commence. 

Chapter 1 begins by 
describing the pins on the 
Z80 processor. Level II 
BASIC is reviewed, and ex
amples are given showing 
how to move information in 
and out of the TRS-80 using 
BASIC commands. The 
chapter ends by briefly com
paring BASIC with assembly 
language. 

Chapter 2 describes 
various methods of 1/0 
(input / output) address 
decoding. This is ac
complished through 
diagrams of various in
tegrated circuits and by 
showing how these circuits 
are used to select one or 
more 1/0 ports. The three 
decoding methods discussed 
are gating, decoding, and 
comparing. After reading 
Chapter 2 , you will know 
how to decode any 1/0 
address. 

While 110 devices are 
very slow, the TRS-80 is 
very fast; this problem is 
discussed in Chapter 3. 
Latches and three-state bus 
drivers are shown that can 
be used with the TRS-80. 
Although most of the 
chapter is concerned with 
standard 110 decoding, 
memory-mapped 1/0 is 
briefly mentioned. 

"Flags and Decisions" is 
the title of Chapter 4. Flags 
are used for device syn
chronization and, thus, in
volve both hardware and 
software. Hardware circuits 
that are used for flag detec
tion, along with the 
necessary Level II software, 
are discussed. 

The construction of a 
TRS-80 breadboard is 
covered in Chapter 5. 
Regardless of whether you 
plan to actually build the 
breadboard or not, it is 
good to review the 
schematic of the breadboard 
and make sure you under
stand how it operates. In
cluded on the breadboard is 
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a 5 V power supply , logic 
probe, device and memory 
decoders, bus buffers, and 
control circuitry; a descrip
tion is given of each. 

Chapter 6, which is ap
proximately one-half of the 
book, contains eighteen ex
periments. The first eleven 
experiments provide basic 
interfacing techniques, while 
the last seven experiments 
are more advanced. Topics 
such as IIO port applica
tions, traffic-light con
trollers, and A I D (analog
to-digital) conversion are 
covered in detail. 

I recommend TRS-80 In
terfacing to anyone who is 
interested in the hardware 
aspect of the TRS-80. 
Although the book is not as 
thorough as I would have 
liked, it will serve as a good 
starting place for the begin
ner. My biggest complaint 
was that Level II BASIC was 
the only language used; 
assembly language and the 
problems that it can help 
solve-interrupts, fast 1/0, 
etc- were only briefly men
tioned . You may be in
terested to know that the 

major topics discussed in the 
book are covered in a 3-part 
article in Radio-Electronics, 
beginning with the 
November 1979 issue. 

Norm;in McEntire 
323 Tr;im Rd 
Columbia SC 29210 

Pascal: An Introduction to 
Methodical Programming 

by W Findlay and 
DA Watt 
Computer Science Press, 
Potomac MD, 1979 
Softcover, 306 pages 
$12 .95 

Findlay and Watt have 
organized this book as a 
text. It presents all of stan
dard Pascal but is arranged 
so that you can get started, 
and thereafter learn new 
concepts and features as you 
progress. The preface states 
that the book was written to 
be used in conjunction with 
a first course in program
ming using Pascal. Although 
initially I was skeptical, after 

reading the book, I decided 
that it does clearly present 
everything necessary to start 
from scratch and learn 
Pascal. Pascal is a com
plicated language, and any 
book that promises to be 
easy will not be able to pre
sent all of the language. 

I can recommend this 
book for use in two places; 
first , in its intended use as a 
classroom text for teaching 
Pascal to computer science 
beginners . Here, the help of 
an instructor would assist 
the student in learning the 
many new concepts. Se
cond, I feel the book makes 
an excellent text for anyone 
with some background in 
another programming 
language. 

In either case, I feel that it 
is very important to have a 
Pascal compiler available to 
try the concepts presented in 
this book. It would be vir
tually impossible to learn 
the details of a language as 
complex as Pascal without 
having an opportunity to 
try ideas on a computer. 

For those who feel that 
this book may be what they 

Industrial marketing
problems? 

Call McGraw-Hill 
Research 


Regardless of what marketplace you 
are staking out, its posi l ion ·or size , we 
can help you draw a prec ise circle 
around it. 

Why? Because as the lead ing busi
ness/technica l/ professional publ ish ing 
company, we probably al ready know 
your market. 

Here are just a few of the things we 
can do for you through our personal 
inteNiewing, te lephone, mail and focus 
group capabilities: 

• We can tell the size of your market 
• Determine where your markets are 
• Who the buying influe nces are 
• How well you are known 
• The effectiveness of your advertising 
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• Characteri stics most important in 
product choice 

• What market fo r new products 
• Buying habits in you r market. Who 

buys? When? Where? How? 
Give us a call . Phone Shep Raski nd 

al 212-997-640 1 or write hi m as 
Director, Market ing Research, 
McGraw-Hill Research , 1221 Avenue of 
the Americas, New York, NY 10020. 

If it's a marketing research problem, 
we probably pioneered the solution. 

need, here are the details of 
its contents. The book is 
divided into six parts plus 
five appendices. Part 1, en
titled "First Steps i.n Pro
gramming," presents the 
notation used in the book 
and the concept of data, 
then explores the data type 
INTEGER. The basic 110 
(input and output) state
ments are presented and a 
complete program is 
developed using only integer 
data, 1/0 statements, and 
the assignment statement. 

From this point on, new 
concepts are presented in 
such a way that they build 
on the basic ideas . Part 1 
ends by presenting the 
BOOLEAN data type, 
WHILE and IF control struc
tures, and some concepts on 
program refinement, testing, 
and documentation. 

Part 2 introduces the data 
types CHAR and REAL, 
enumerated and subrange 
types, and arrays. Part 3 
presents the remaining flow
of-control statements 
(CASE, FOR, REPEAT, and 
GOTO) . Part 4 introduces 
the concept of subprograms; 
this part also presents 
chapters on functions, pro
cedures, and their uses . Part 
5 presents the data struc
tures of Pascal, which in
clude records, packed data 
and strings, files, sets, and 
pointers . 

Part 6 is entitled "Pro
gramming Methodology. " It 
reviews the concept of step
wise refinement presented 
earlier in the book and does 
an excellent job of showing 
its usefulness with two ex
amples. For those of us who 
can write programs faster 
than anyone else, but can 
never quite get them to 
work or cannot figure out 
how to add a new feature to 
the program that we just 
wrote, this section is re
quired reading. The first ex
ample is the development of 
a simple text formatter. It is 
developed through four 
levels of refinement showing 
why each developmental 
path was chosen at each 
level. The second example is 
a program to tabulate the 
winner of a transferable vote 
election . This example is 
equally well done. 

Finally, the appendices 
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BY MIDNIGHT SOFTW ARE 

Transfer files between any two 
CP/M systems with full error 
checking and auto retry at up to 9600 
baud. 

• 	 Sends and fetches all file types (including .COMJ 
• 	Multiple fi le t ransfer by list. indirect file list, and wild 

card match [eg ABC.HEX -::-.COM @PROGLISTJ 
• 	Remote and local directories 
• M achine language program requires 16K CP / M 
• Conversational mode 
• Terminal 	 mode for interacting with timesharing 

systems [w / download capability) 
• 	 Priced at only $95. manual only is $5 

THIS PROGRAM IS A MUST FOR ALL CP/ M SYSTEMS! 

CP/M is a trademark ol 0 191tal Research 

Software 15 suppf1ed on e·· s1ngfe density diskettes. 


L[H:lPlJTEA Lflr:lP, H:iC. 
1235 COAST VILLAGE ROAD. SUITE G. 
SANTA BARBARA. CALIFORNIA 9310B 
(805) 965-7777 
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A Message 
to our Subscribers 

From time to time we make 
1he BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
on ly those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you . Direct 
mai l is an efficient medium 
for presenting the latest 
persor.al computer goods and 
serv ices to our subscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 

information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given) . 

While we believe the 
distribution of this 
information is of be nefit to 
our subscribers. we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 
70 Main St, Peterborough NH 
03458. Tha nk you . 

The 2nd 
Generation. • • 
It's allllost 
here! 

MEASUREMENT 
systems &.. co ntro ls 

incorporated 

667 North Main Street Orange, Calif. 92666 (714) 633·4460 

I!JI CAN HELP 'IOU·· · 

BUY OR SELL . 

• LOW coST 
•HOT Ll~EMONTH 

COMPUT E R • TW\CE"' 
INS TANT ADS 

Buy or sell fast with the Computer Instant Ads. The all ad 
low cost computer publication for ind ividuals and businesses. 
It's on convenient 8 Y2 " by 11 " pages in easy to read type. 

Bargains - Computers, Components, Peripherals, Software. 
Positions and Help Wanted , whether you 're buying, selling . 
or swapping you can get fast results at low cost with the CIA. 
Instant Ads - If you don ' t want to wait a few days tor the next 
CIA issue-just dial our special computer hot line number 
(reserved for subscribers) anyt ime. 24 hours a day. and our 
computer wil l tel l your computer (with 300 baud modem) all 
abou t the ads received by the CIA since our last issue. Cal l 
as often as you like . The only additional expense to you is 
the price of a direct dial phone call. Bui remember , if you 
don ' t want to pay for the phone call, you only have a few 
days to wait because the CIA is published TWICE each month. 

LOW COST ADVERTISING - Only 10ct per word for one ad 
and just Bet per word per issue when the same ad is run in 
two or more consecutive issues. 
FREE ADVERTISING - Subscribe now for free advertising . 
Mai l an ad (up to 50 words type written or pr inted , please) 
to us with your subscription and we will run it free: or phone 
your subscript ion using our toll-tree number and charge your 
subscription to your VISA or Master Charge Card . When you 
te lephone your subscription , we wi ll send you a cert ificate 
tor a tree ad . 

Oneyear (24 issues) only S13.00LOW SUBSCRIPTIONRATES 
Two years (48 issues) only S20.00 

Subscribe NOW Call TOLL -FREE 1-800-453-6400 
In Ulah phone 268-3000 

l:rl COMPUTER INSTANT ADS ASSOCIATION 
Ii1-1 277 East 6100 South · Salt Lake City. Utah 84107 
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- NO HIDDEN CHARGES 
l.IST PRICE OUR PR I E UST PRI CE OUR Pl!ICE 

ATARI 400 Computer System, 8K $629.95 
ATARI 800 Computer System, 16K $1079.95 
AT ARI 410 Program Recorder $89.95 
ATARI 810 Disk Drive $699.95 
ATARI 815 Dual Density Disks $1499.95 
ATARI 820 Printer (40 col.) $599.95 
AT ARI 822 Thermal Printer $449.95 
ATARI 825 80/132 col. Pr inter $999.95 
ATARI 830 Acoust ic Modem $199.95 
ATARI 850 Interface Modu le $219.95 

$499.00 
$849.00 
$79.00 

$599.00 
$1299.00 

$499.00 
$389.00 
$869.00 
$169.00 
$189.00 

MACROTRONICS Parallel 
Printer Int. 

MICROMINT Atar i 
Chatterbox Modem 

ATARI Light Pen 
16K RAM Memory Modu le 
ATARI Joystick Controllers 
ATARI Padd le Controllers 
ATARI 800 Dust Cover 
ATAR I 400 Dust Cover 

$69.95 

$219.95 
$74.95 

$199.95 
$19.95 
$19.95 

$64.95 

$199.95 
$64.95 

$169.00 
$18.95 
$18.95 

$7.95 
$7.95 

------ PRINTERS 
Centronics 730 
Centronics 737 
Centron ics 779 
Centronics 779 wllower case 
NEC 5510 SpinWriter 
NEC 5520 SpinWriter 
NEC 5530 SpinWriter 
NEC Tractor-Feed Option 
LAC 7000 + (64 col.) 

$795.00 
$995.00 

$1559.00 
$1695 .00 
$3195.00 
$3395.00 
$3195.00 

$225.00 
$405.00 

$699.00 
$869.00 

$1095.00 
$1 195.00 
$2595.00 
$2895.00 
$2495.00 

$195.00 
$329 .00 

Okidata Mic roline-80 
Tractor-Feed Opt ion 
RS-232-C (2K) Opt ion 

LAC to TRS-80 or APPLE 
LAC to PET, IEEE 
LAC to RS232C, male or female 
730 or 737 to TRS-80 
NEC or 779 to TRS-80 

$800.00 
$140.00 
$299.00 

$129 .00 
$279.00 
$20_00 
$59.00 
$65.00 
$29.00 
$35.00 

GENERAL INTEREST 
BSA System X-10 5 Pc . System $124.95 $99.95 IS0-2/CBS Line Fi lier-Isolator $70.95 $59.95 
BUSY BOX, TRS-80 or APPLE $114.95 $99.95 IS0-7/CB Super Filter-Isolator $146.95 $99.95 
BUSY BOX, S-100 $119.95 $114.95 CASIO C-80 Calculator Watch $49.95 $44.95 
AC-SFK-31 Line Filter $24.95 $19.95 BONE FONE $69.95 $56.95 
IS0-2 Line Filter & Isolator $56.95 $49.95 

Wri te for complete catalog feat uring APPLE, ATARI , COMMODORE and TRS- 80 . 

WE ALSO BUY AND SELL USED PERSONAL COMPUTERS. CALL FOR INFORMATION. 

-;\~b I 11 

1~11.Jt.!> 6 SOUTH ST., MILFO RD, N H 03055 

To order: Call Toll-Free 1-800-258-1790 (inNH ca ll(60J J673-s1«J 
The S o flwdt e h <hilnge & H~rdS rdC' (Drv of Rob1 t,11tl,. & Son), l 111N pr1 ) f') , Inc J. Soft511h• Pub/r(,;1J1w 1\ 
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The 
Software Exchange 

has it all! 
One phone call 

·158-179
•gives you 

these fine 

Microsoft 
Apparat 
Race! 
Hayden 
Muse 
Ritam 
Softape 
Lance Mick lus 
Image 
Quality Software 
Web Associates 
Small Systems Software 
On-Line Systems 
Creative Computing 
Personal Software 
Scott Adams 
Acorn Software 
Syn erg ist ics 
Strategic Simulat ions 

access to all 
companies. 

(IN NH CALL 673-5144) 

HARDWARE 
Square 1 
Computer Resources Company 

Radio Shack 
Commodore Pet 

Atari 

Percom 
Centronics 
NEC 
Sun 
Okidata 
Source/Te leComputing 
Computer Case Co. 

Automated Simulations 
Avalon Hill 
Micro America 
Edu Ware 
Instant Software 
lnterpro 
Micro Auto Systems 
Peripherals Unlimited 
Program Design 
Personal Finance Systems 
Small Business Systems Group 
Syntonic 
Seabrees Computing 

BOOKS 
Hayden 
Wi ley 
Sce lbi 
Compusoft 
Di l ithium 
Sams 
Radio Shack 
SoftSide · 
Addison Wesley 
Internat iona l Jewelers 
Dome Publishing 

• 


MicroMint 
Eaton LRC 
Cover Craft 
BSR 
BASF 
Corvus 
Archbold Electronics 
ESP 
Novat ion 
AMP Recording Studios 
Dys an 

DllJStlltHOre Exclaallfll!J 6 SOU TH ST.. MILFORD, NH 03055 

To order: Ca JI T o/1-F ree 1-800-258-1790 (in NH ca ll (603) 673-5144) 
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present Pascal syntax 
diagrams, reserved word 
and special symbol lists, 
predeclared entities (like 
arithmetic functions and 1/0 
procedures), and character 
sets . The final section of the 
book contains answers to 
selected exercises. 

In conclusion, if you want 
to learn Pascal, and if you 
have some knowledge of 
computing along with access 
to a Pascal compiler, I feel 
this book can help you. If 
you are an instructor, this 
book would be an excellent 
choice for the text in a 
Pascal programming class. 

Phil Hughes 
POB 2847 
Olymp~ WA 98507 

Microcomputer 
Interfacing 

by Bruce A Artwick 
Prentice-Hall Inc, 
Englewood Cliffs NJ 
1980 
Hardcover, 341 pages 
$18.95 

At one time or another, 
most of us have wanted to 
use our microcomputer to 
control items such as lights, 
appHances, air conditioners, 
and other things in our "real 
world ." If you are one of 
these people and have gone 
through the frustrating chore 
of trying to put together a 
suitable interface, this book 
is for you . 

Between the covers of this 
long-needed book, Bruce A 
Artwick has compiled a very 
useful collection of data, 
technical facts, and advice 
for the microcomputer user 
who is interested in inter
facing computers to the real 
world . 

The greatest strength of 
this book is that the author 
not only covers the ad 
vanced topics related to cur
rent, technically sound inter
facing techniques, but he 
also takes the time to ex
plain the fundamental 
theories and information 
that are generally skipped 
over in publications geared 
toward those readers who 
possess more technical 
knowledge and skill. Mr 

Artwick makes liberal use of 
drawings, charts, graphs, 
and schematics to highlight 
his well-written text. 

While this book is easy to 
read and comprehend, I can 
assure you that the informa
tion contained within it is 
complete and to the point. 

Chapter 1 is an orienta
tion to interfacing. It gets 
things off to a good start for 
those readers who are new 
to this technical area. The 
chapter details general com
puter architecture and 
system design . It also ex
plains how interfaces are 
used in these systems and 
gives examples of several 
types of practical interface 
applications. 

Chapter 2 gives tips on 
selecting the best micro
processor for the task to be 
done. The discussion in
cludes most of the popular 
microprocessors. This 
chapter lists advantages and 
disadvantages of each type 
of microprocessor. 

Chapter 3 is devoted to 
memory . Included is infor
mation on several types of 
memory and the pros and 

FINALLY! ONE ASSEMBLER -A·C·if™ BY 
SORCIM - LETS YOU ASSEMBLE CODE 
FOR 6502, 6800, 8080, 8085, AND Z80 

e Assembly speed greater than 1000 lineslmin 
• Complete cross reference 

e Support for data type hex. octal, or binary (Intel or Motorola format) 

• 	 Supports macros 
• 	 Comprehensive set of pseudo·ops 
e 	Absolute assemblies. system text fil e support, local proc definition (8080/'i & Z80 

only). code fi le format (st..1ndard Intel hex). and many more special features. 

A.CT. fi ts in 24K of RAM (including CP/M), comes complete with manual and 
sample programs, and is shipped on a single·sided, single density, soft -sectored 
CP/M compatible 8" diskette. Want to know more about A.C.T.'s many talents/ 
The manual is available separately for $15. 

::;r:r::::::r..... ···· 
jj::::·::::,ii!i_"·i!ij 	 ::i!!:i'j!j:~~~<lgi~~;~~;~~s~~~c:~i~~~~~: c;::

ii ~l~t~~=~~~:~~~~,i~~!G~o:~~ II 
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cons of each. This chapter 
also discusses medium- and 
long-term storage devices 
and techniques . The chapter 
concludes with tips on 
selecting the best memory 
device for the user's par
ticular application. 

Chapter 4 covers, in great 
detail , I/ O (input / output) 
methods and devices. The 
highlights of this chapter in
clude: I/ O standards, buses, 
DMA (direct memory ac
cess), and the transfer of 
data over long distances. 

Chapter 5 is devoted to 
hardware. The author 
covers in depth the actual 
parts that are used to ac
complish the interface of a 
microprocessor to the real 
world. Conventional items 
such as transistors, SCRs 
(silicon-controlled rectifiers), 
LEDs (light-emitting diodes), 
and relays are detailed as 
well as the more recent 
devices such as UARTs 
(universal asynchronous re
ceiverI transmitters), 
modems (modulator/ 
demodulators), and cassette 
controllers. 

Chapter 6 guides the 
reader in going from theory, 
learned in the first five 
chapters, to applications. 
This chapter gives tips and 
design rules to help the 
reader design a workable 
interface. 

Chapter 7 covers inter
facing to popular standard 
buses such as the S-100, 
SS-50, those used in LSI-11 
and TRS-80 computers, and 
others. 

Chapter 8 shows the 
reader how to take a com
pleted design and actually 
construct it. This chapter 
discusses enclosures, connec
tors, circuit boards, wire
wrap, layout, and assembly. 
Here, Mr Artwick gives 
some very good advice on 
purchasing parts and the pit
falls of some "bargain" 
buys. 

Chapter 9 discusses inter
face software. This chapter 
covers software basics in 
general, but it does not go 
into any detail on the 
writing of actual software 
routines for handling the in
terface. However, the 
author does give the reader 
some tips on obtaining soft
ware design information 
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from ou tside sources. 
Al though the text con

cludes wi th Chapter 9, I am 
compelled to mention the 
excellent glossary at the end 
of the book . It contains 
more than 200 concise, well
wri tten defini tions of the 
technical terms used 
throughout the book. The 
glossary is a weal th of infor
mation in itself . 

In conclusion, I highly 
recommend this book as a 
valuable addition to your 
technical library . It is the 
best source of interfacing in
formation in one volume 
that I have yet come across. 
I am sure that you will be 
consulting it as often as I 
do .• 

Clifford R Mosley 
410 Campus 
Jonesboro AR 72401 

E\'TE's Eits 

the Program Committee, 
Professor S Even, ICALP 81, 
Computer Science Dept, The 
Technion, Haifa , Israel. The 
papers can be on topics con
cerning automata theory, 
formal languages, analysis 
of algorithms, computa
tional complexity , com
putability theory, 
mathematical aspects of 
programming-language 
definition, and more . 

Microcomputers in 
Primary Schools Project 

The University College, 
Cardiff Science Mathematics 
and Technology Centre, in 
Wales, is working on a 
project designed to evaluate 
the use of microcomputers 
and the currently available 
software for primary 
schools. The project has 
been funded in part by the 
British Department of In
dustry, and to obtain the 
greatest benefit from the 
project, the college is asking 
industrial concerns for con
tributions in cash or sup
port. Doctors Thome and 

Wharry of the computing 
mathematics and education 
departments would like to 
ask any individuals or 
organizations that have ap
propriate educational soft
ware to forward copies to 
them . The results of their 
work will be published and 
made available to all 
primary schools in the 
United Kingdom . For more 
information, contact Doc
tors M Thome and D 
Wharry, University College, 
Cardiff Science Mathematics 
and Technology Centre, 
Dept of Education, Senghen
nyd Rd, Cardiff CF2 4AG, 
Wales. 

Computer War Games 

Announced 


Avalon-Hill, well known 
in the war-gaming field for 
its historical simulation 
games, has announced five 
games in its new A vaJon
HiU Microcomputer Games 
series. Four of these games, 
B-1 Nuclear Bomber, Mid
way Campaign, North 

Atlantic Convoy Raider, 
and Nukewar. are games for 
one player against the com
puter. The fifth game, 
Planet Miners, is a game for 
one to four players. The 
games, priced at $15 each, 
will run on a Radio Shack 
TRS-80 with Level II 
BASIC, an Apple II, or a 
Commodore PET or CBM, 
each with 16 K bytes or 
more of free memory. 
Avalon-Hill's address is 4517 
Harford Rd, Baltimore MD 
21214. 

In addition, The Software 
Exchange, 6 South St, POB 
68, Milford NH 03055, has 
three war games on cassette 
for the TRS-80 running 
Level II BASIC: Kriegspiel 
ll , Up Periscope. and War
path ; price is $14.95 each. 

Strategic Simulations, 450 
San Antonio Rd, Suite 62, 
Palo Alto CA 94306, offers 
two games, Computer 
Bismarck ($49 .95 for the 
TRS-80 and $59. 95 for the 
Apple II) and Computer 
Ambush, a World War II 
war game ($59.95 for the 
Apple 11).• 

Call for Papers 

Papers are being solicited 
for the 1981 Summer Com
puter Simulation Conference 
to be held July 21-23, 1981, 
in Washington DC. The 
conference theme is "Simula
tion : Foundations and the 
Future. " Accepted papers 
will be published in bound 
proceedings distributed at 
the conference. Five 
hundred word summaries or 
complete drafts of original 
papers must be submitted by 
November 15, 1980, to LG 
Culhane, The MITRE Cor
poration, 1820 Dolley 
Madison Blvd, McLean VA 
22102, (703) 827-6000. 

Call for Papers 

A November 15, 1980, 
deadline has been set for 
submitting papers to the 
Eighth International Collo
quium on Automata 
Languages and Program
ming (ICALP 81), The Tech
nion , Haifa, Israel, July 
13-17, 1981. Send four 
copies of an extended 
abstract to the Chairman of 

Attention TRS-SO Mod II owners: 

P&T CP/M® 2 has more to offer! 


More Disk Storage 596K bytes with 
double density on standard single sided 
disk drives. If that's not enough, ver· 
sions are available for double sided 
expansion drives (1 .2M bytes per disk)
and the Cameo Hard disk system ( 1OM 
bytes}. 
More CRT Functions P&T CP/M 2 
has the most advanced screen driver 
available for the Mod II including: erase 
to end of line/screen, insert/delete 
line, cursor addressing, non·scrolllng 
area on screen, and much more. 
More Serial 1/0 Capabl II ties The se· 
rial drivers in P&T CP/M 2 support
ETX/ACK, XON/XOFF, and request to 
send handshaking. Direct control of 
the serial ports is also available for 
special applicat ions. 

More Documentation We provide the 
standard CP/M manuals and our own 
150 page manual written specifically 
for P&T CP/M 2. 
More Utilities We have added 14 of 
our own utility programs for the Mod II 
to the standard CP/M utilities. 
More Useful System Functions P&T 
CP/M 2 has all sorts of useful features 
you won't find elsewhere: type·ahead 
buffer for keyboard input, system time 
of day clock, autbmatic program execu· 
tion , and lots more. 

Prices 
Standard P&T CP/M 2 $185 
P&T CP/M 2 for Shugart 850 

2 sided drives $220 
P&T CP/M 2 for Cameo Hard 

Disk system $250 

We also carry lhese other software packages: 

Magic Wand text processor $350 CBASIC2 (improved performance) $ 105 
VEOIT text edllor S 110 Osborn accoun ting software 
L YNC data communicat ion program $95 (requires CBAStC 2; manuals extra) 
MCALL intelligent terminal program $65 each package $95: all four $295 
MAC macro assembler $90 Also available are single and double sided 
Pasca l/M $175 expansion disk drives and the Cameo Hard 
Microsofl Basic·80 ln lerpreler $325 Disk System. Call or wri te for detai ls. 
Microsofl Basic·80 Complier 5350 

P1ep~1t.1 COD M a,. rercri:uof' o • Vis.a 01de1s accen ted 
S~1 f)pm~1 PA lt.1 Ca4i!Orf11a H""l<1 lr •111 :. :ir?(I 1)-:i,, $.1 tn:. lax 

PICKLES & TROUT 
P.O. BOX 1206. GOLETA. CA 930 l 7. 1805) 967·9563 

CP/M Is a trade mark ot Digita l Research Inc. TRS·80 is a trademark of Tandy Corp. 
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Todayone dollar buys 

~ofa business phone call. 




Todayone dollarbuys 

6~ readerswho actuallysee 


your sales message. 

As your selling dollar buys 
less and less, it pays more and 
more to advertise in 
McGraw-Hill magazines. 
As prices keep going up and up, 

1cGraw-Hill magazines help 10.8 million 
decision-makers keep costs down. 

For example, Chemical Week told 
d1emical proce sing managers and pro
fessionals how exports credits could 
lower their debt-servicing costs. And 
Eng£neenng News-Record showed the 
constrnct:ion industry how to cope \\~th 
the destrnctive effects of the 1981 federal 
budget. 

By helping 10.8 million readers solve 
their inflation problems, we help you 
solve yours. 

1oclay, the price of reaching one 
potential customer in McGraw-Hill 
magazines is only 16¢.1 This compares to 
a cost of $6.07 for sending a business let
ter; over $3.50 for a business phone call~ 
and an in-person sales call which, believe 
it or not, now costs over $100~ 

In times like these, when everything 
costs more, you may be tempted to 
spend less on your advertising budget. 
But our Laboratory of Advertising Per
fmmance (LAP) Report #5262 demon
trates that "lndustJ.ial companies which 

maintained or increased their advertising 
expenditure dwi.ng the 1974-75 recession 
enjoyed higher sales growth than those 
which cut advertising." Write 1221 Avenue 
of the Arne1icas, l ew York, .Y. 10020, 
for LAP Report #5262 today. And let us 
help you mal<e your advertising more 
efficient, as the ptice of all other selling 
tools become more expensive. 
1( Int· re~ull·r·11111t_·d 1mpn..·...... till1 in th l· :n\·t": L~l· .\kCn1w-l lill 1mhlic;1t111n . 
.: l'ht· f l;in nt·ll l11'.'>llllllc of lh1,11w:--s Hc~t.·; 1 1"d1 . :l" 'Ji:k'JJhm11.· '.\ l:lfkt' llllJ.( 
h\ \lurr.1\ H.m1;111 . l1:.;.;, .\ld ;1~\\' · I hll J ! l"i~i . 11.<1b1ira 11 1r\' 11 1:\ !hcni:.uw 
l't·11orn1ai1n· H1..·1•1 1rt #~OJ '. { . I, \l ~: ( ; r;1w· l lil l l(l'M:ard1. · 

McGraw-Hill Magazines 

~,,~ 

1tnri 
With inflation. 

we're an even better buy. 

http:hcni:.uw


The fol/owing is a list of software packages that have bee11 re
ceived by BYTE Publications during the past month. The list is cor
rect to the best of our knowledge, but it is not meant to be a full 
description of the product or the forms in which the product is 
available. In particular, some packages may be sold for several 
machi11e5 or in both cassette and floppy-disk format; the product 
listed here is the version received by BYTE Publications . 

This is an a/I-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot review 
every software package we receive. Instead, this list is meant to be a 
monthly acknowledgement of these packages and the companies 
that sent them . Companies sending software packages should be 
sure to include the list price of the packages and (where appropriate) 
the alternate forms in which they are available. 

Unless otherwise listed, "floppy disk" refers to a 5-incli si11g/e
sided, single-density floppy disk; "TRS-80" refers to a Radio Shack 
TRS-80 Model I; and "Apple //" refers to the Apple II, the A pple lI 
Plus . or the A pple Ill run11 ing in Apple lI emulation mode. 

Address Book, address Baltimore MD 21201. 
and mailing label utility for Adventure, game for the 
the Apple II, floppy disk, TRS-80 (other versions 
$49.95, from MUSE Soft exist), floppy disk , $29.95, 
ware, 330 N Charles St, from Microsoft Consumer 

fealures: MODEL - 3SPC

• 

Boards for S-100 BUS 
from S. C. 

"INTERFACE : 1" 
Serial Parallel. ROM. RAM. 

Cassette Interlace 
Assem bled & Tested 

S229 limiled lime onlv 

" UNISELECT' 

16K Static RAM Board 
Assembled & Tested S255 wilh 200nsec 

low Power Memory Chips 

fealures: MODEL· l6K US 

Digital 

Board 

• 	 Fully s1a1ic, uses 2 l 14l'S • 1SK Block Addressing & Bank Selecl 
• 	 Univoral Bank Select by port and bils. com patable wilh CROMEMCO. ALPHA MICRO, 

NORTH STAR, MARINCHIPS, elc. • Address, Port Bi1s, all SW Settable 

All boards mee1 IEEE-S100 standards 

Fully socketed. solder mask~ gold contacts. and guaranteed for one full year. 

Delivery: from slock to 72 hours. Ordering: You may call lor M.C .. Visa or C.O.D. orders. 

IAdd S4.00 for C.O.D.} Personal checks o.k. , bul M.O. speeds shipment Takes 7 lo 15 days to 

clear personal checks before shipping. 

Undamaged ~oanls can be relumed wilhin 10 days for lull relunds. Illinois residenls add 51!.% 

sales tax. 


O.E.M. PRICING AVAILABLE, DEALER INQUIRY INVITED 

P .O. Box 906 Phone:S.C. Digital Aurora. IL 60507 (312) 897·7749 

Products, 10800 NE 8th 
Ave, Suite 819, Bellevue 
WA 98004 . 

APLSO, subset of APL 
(programming language) for 
the TRS-80, floppy disk 
(available on tape), $39.95, 
from Ramware, 6 South St, 
Milford NH 03055. 

Computer Bismarck, 
computer-assisted war game 
for the Apple II (version for 
TRS-80 also exists), floppy 
disk , $59. 95, from Strategic 
Simulations, 450 San An
tonio Rd, Suite 62, Palo 
Alto CA 94306. 

Death Dreadnought, 
adventure game for the 
TRS-80, floppy disk, $14. 95, 
from The Programmer's 
Guild, POB 66, Peter
borough NH 03458. 

EasyWriter, word
processing system for the 
Apple II, floppy disk, 
$99 .95, from Information 
Unlimited Software, 793 
Vincente Ave, Berkeley CA 
94707. 

Editor/ Assembler-Plus, 
ZBO assembler and editor for 
the TRS-80, cassette, $29.95, 
from Microsoft Consumer 
Products (see above). 

Elementary Math, 
arithmetic tutorial for the 
Apple II , floppy disk, 
$39.95, from MUSE Soft
ware (see above). 

Higher Text, character 
fo nt generator for the Apple 
II, $35, from Synergistic 
Software, 5221 120th Ave 
SE, Bellevue WA 98006. 

IRV , keyboard shorthand 
utility for the TRS-80, 
cassette, $25, from The Pro
grammer's Guild (see 
above ). 

Level III BASIC, utility 
for the TRS-80, cassette, 
$49.95, from Microsoft Con
sumer Products (see above) . 

Lost Dutchman's Gold , 
adventure game for the 
TRS-80, floppy disk, $14.95, 
from The Programmer's 
Guild (see above). 

Odyssey, adventure game 
for the Apple II, floppy 
disk, $30, from Synergistic 
Software (see above). 

Sargon II, chess-playing 

program for the TRS-80, 
floppy disk, $34. 95, from 
Hayden Book Company , 50 
Essex St, Rochelle Park NJ 
07662. 

SAT TRAK, graphic 
satellite observation pro
gram for the Apple II (other 
versions available), floppy 
disk , $45, from SAT TR.AK 
International, Computerland 
of Colorado Springs, 4543 
Templeton Gap Rd , Col
orado Springs CO 80909. 

SLS, version of FORTH 
(programming language) fo r 
selected CP! M machines, 
8-inch floppy disk, $150, 
from The Stackworks, POB 
1596, 321 E Kirkwood Ave, 
Bloomington IN 47402 . 

Softronics APL , program
ming language for any 
CP/ M machine, 8-inch flop
py disk, $350, from 
Softronics, 36 Homestead 
Ln, Roosevelt NJ 08555 . 

Spider Mountain Adven
ture, game for the TRS-80, 
floppy disk , $14.95, from 
The Programmer's Guild 
(see above). 

Stellar Trek, graphics 
game for the Apple II , flop
py disk, $24.95, from Rain
bow Computing Inc, 9719 
Reseda Blvd, Northridge CA 
91324 . 

Typing Tutor, educational 
package for the TRS-80, 
cassette, $14.95, from 
Microsoft Consumer Prod
ucts (see above). 

Write-On I, word
processing system for the 
Apple II, floppy disk, 
$99.50, from Rainbow Com
puting Inc (see above). • 

And then 
there were 

none. 
Whal llilJJP'.:'llS 11 1 wd11u h o11 

t.0111111111:·, to '!.lowly f" h n kL' out \ll l!dl1IL• 
S.pt_"C IC" by "IJL"Clt•~? 

f.~n c J11110 1 h\ eon, , \•l11nl· t 11 n 11 11)1 
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Jorn .rn or~1rtn 1 1,1 t 1t111 tllo1t ... doing 
'"\O tl l~ t h111~1..itJou l pte~t·• ~ IHtJ Olli 
crii.Lmgc1cd c,. 1;1t·111 •.-, Gd 101. oh·t..·d \Vr1h: 

lh~ f'.l. 11 1nri,1I \\ 'tl dl1k 1·i..:dt·r,U1t111, 
l:>i.·1>a n111c11t t u~. l-l I) l61t1 
St fL't! L w w..... tl111qlon, 
lX 20036 
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Software Exchange for 


PDP-11 Users 


A free software exchange 
service is available to Digital 
Equipment Corporation 
PDP-11 users . This service 
allows the user to submit 
software for software credits 
that may be used to obtain 
other software listed in the 
Monthly Software Exchange 
Bulle tin. Write to the 
PDP-11 Software Exchange, 
1101 Noble Forest Dr, 
Norcross GA 30092 . 

The Maryland Apple 

Corps 


The Maryland Apple 
Corps now has over fifty 
members. Hardware and 
software demonstrat ions, 
program exchanges, bugs 
and fixes, and new uses of 
the Apple computer are in
terests of the group. A 
monthly newsletter, a soft
ware library, and member
ship in Apple International 
are also features of the 
group . The annual fee is 
$12. For information, con
tac t Maryland Apple Corps, 
POB 5430, Towson MD 
21204, Atten : Art Blumberg. 

North Star Users 

Group 


The North Star Users 
Group of the Boston Com
puter Society will hold 
meetings at 7:30 PM on the 
second Thursday of odd
numbered months, starting 
in November. The meetings 
will be held at the Com
puter Mart, 1395 Main St, 
Waltham MA. Contact Gary 
Saxton at (617) 861-6600, 
extension 2707. 

REM Interest Group 

A REM (Recognition 
Memory) Interest Group has 
been formed . The group is 
soliciting art icles, informa
tion, and ideas from REM 
users for its newsletter. In 

itial dues are $10 payable to 
REM Interest Group, POB 
23317, Honolulu HI 
96822 . 

VTOS Group 

TCUG Inc, a nonprofit 
computer club, is organizing 
and chairing a nat ional users 
group for TRS-80 owners 
using the Virtual 
Technology Operating 
System (VTOS). The pur
pose of the group is to im
prove upon the documenta
tion of VTOS by sharing 
knowledge derived from ex
perience with VTOS . There 
is a $15 annual fee to join 
the VTOS Users Group, 
which entitles the member 
to the newsletter. Contact 
TCUG Inc, VTOS Sub 
Group, POB 2235, Reston 
VA 22090, Attn: Bill Beall. 
The TCUG Bulletin Board is 
available at (703) 620-4990. 

National Association of 
Computer Stores 

The National Association 
of Computer Stores, a trade 
association representing 
retail computer stores, has 
recently been formed with 
the assistance of IntraCom 
Inc, an associa tion and 
organizational management 
firm . The purposes of the 
trade association are to en 
sure prosperity and expan
sion of stores, to cooperate 
with applicable government 
agencies and legislative 
bodies, and to represent and 
advance the economic and 
educational interests of retail 
computer stores. Informa
tion is available from Na
tional Association of Com
puter Stores, 3255 S US 1, 
Ft Pierce FL 33450, (305) 
465-9450. 

Detroit Interact Group 

Interact Electronics Cor
poration went out of 

business in early 1980, with 
over 5000 Interact systems 
in use and over 1000 on 
dealers ' shelves . In order to 
see that these owners get 
support, the Detroit Interact 
Users Group has gone na
tional. They encourage 
development of new soft
ware and hardware by in
dependent sources. A 
monitor and a serial port are 
now available because of 
this group's efforts . The 
group also supports a soft
ware library . They are try 
ing to locate schematics, 
documentation, and reliable 
sources for software, parts, 
and service for the Interact. 
The club newsletter, Interac
tio n, is bimonthly with in
fo rmation, ideas, and pro
grams. Contact Detroit In
teract Group, 15356 Prevost, 
Detroit MI 48227. • 
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RS-80* interfaci 

alternatives••• 

Featuring the Quality Engineering and 

M~l}!!_facturing of THE MICRO MINT 


COMM-SO : ~~Li3~:~ 1 ~:A~~tlp~~r~~1 .o 19.200 b.we1i 
e UP TO Hi UNITS CAN BE C H AI NED TOGETHER 
• l AS-eus CONNECTOR FOR FUTURE O: PA ISION 
• CONNECTS TO KE YBO AR D ORE I 
• INCLUDES TERMIN AL sonwARE 

ONLY $17995 

• FULL 8·BIT PAA*\ LLEL POA T 
• AS-232· C SERIAL POAT lu P lO 19 200 oauCJJ 

ACOUSTIC MODEM - 300 OAUD 
TAS· BUS CONNEC T OR FQA FUTU RE E.XP AN$10N 

• CONNECTS TO KE YBOAirn o~ EI 
• C AN ee (.H A1NEO TOG ET H ER WITH COMM·aO 
• INCLUDES TER MINAL SOFTWAR E 

ONL V $259 95 
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The following is a list of books received at BYTE Publicatioris dur
ing this past month. Although the list is not meant to be exhaustive. 
its purpose is to acquaint BYTE readers w ith recently published titles 
it1 computer science and related fie lds. W e regret that we cannot 
rev iew or comment on all the books we receive; instead, this lis t is 
mear1t to be a monthly acknowledgement of these books and the 
publishers who sent them . 

The Architecture of 
Microcomputers, S E Green
field ; Winthrop, Cambridge 
MA, 1980; 18.5 by 24.5 cm, 
366 pages, hardcover, ISBN 
0-87626-037-7, $24.95. 

Basic Computer Programs 
in Science and Engineering, 
Jules H Gilder; Hayden 
Book Company, Rochelle 
Park NJ, 1980; 18 by 25 cm, 
256 pages, softcover, ISBN 
0-8104-0761-2, $8. 95 . 

Computer Logic, Testing, 
and Verification, J Paul 
Roth; Computer Science 
Press, Potomac MD, 1980; 
16 by 24.5 cm, 176 pages, 
hardcover, ISBN 
0-914894-62-5, $23.95. 

Digital Computer Simula
tion, Fred J Maryanski; 
Hayden Book Company, 
Rochelle Park NJ, 1980; 15.5 
by 23 cm, 336 pages, soft
cover, ISBN 0-8104-5118-2, 
$15.95. 

Digital Hardware Design, 
John B Peatman; McGraw
Hill Book Company, New 
York NY, 1980; 18 by 25 
cm, 438 pages, hardcover, 
ISBN 0-07-049132-1, price 
not available at this time. 

Dr Dobb's Journal of 
Computer Calisthenics & 
Orthodontia: Running Light 
Without Overbyte , The 
People's Computer Com
pany Series, Hayden Book 
Company, Rochelle Park 
NJ, 1980; 21 by 28 cm; 
volume 1: 368 pages, ISBN 
0-8104-5475-0; volume 2: 
480 pages, ISBN 
0-8104-5484-X ; volume 3: 
480 pages, ISBN 
0-8104-5490-4; softcover, 
$18.95 each. 

An Introduction to 
Microcomputers: Volume I 
Basic Concepts, Adam 
Osborne; Osborne/ 
McGraw-Hill , Berkeley CA, 
1980; 19 by 23 cm, 480 

pages, softcover, ISBN 
0-931988-34-9, $12 .50. 

Mathematical Modeling 
with Computers, Samuel L S 
Jacoby , Janusz S Kowalik; 
Prentice-Hall, Englewood 
Cliffs NJ , 1980; 16 by 23.5 
cm, 292 pages, hardcover, 
ISBN 0-13-561555-0, $21.50. 

Microcomputer Manage
ment and Programming, 
Carol Anne Ogdin; Prentice
Hall , Englewood Cliffs NJ, 
1980; 18.5 by 24.5 cm, 348 
pages, softcover, ISBN 
0-13-580936-3, $16.95. 

Microprocessors and Logic 
Design, Ronald L Krutz; 
Wiley & Sons, New York 
NY, 1980; 15.5 by 23.5 cm, 
467 pages, hardcover, ISBN 
0471-02083-4, $24.95. 

Microprocessor Software 
Design, Max Schindler; 
Hayden Book Company, 
Rochelle Park NJ, 1980; 22 
by 28 cm, 304 pages, soft. 
cover, ISBN 0-8104-5190-5, 
$11.95 . 

The Practical Guide to 
Structured Systems Design, 
Meilir Page-Jones; Yourdon 
Press, New York NY, 1980; 
15.5 by 23 cm, 354 pages, 
softcover, ISBN 
0-917072-17-0, $19.50. 

Programmable Pocket 
Calculators, Mullish, 
Kochan; Hayden Book 
Company , Rochelle Park 
NJ, 1980; 15.5 by 23 cm, 
264 pages, softcover, ISBN 
0-8104-5175-1, $8.95. 

TRS-80 BASIC; A SeU
T eaching Guide, Albrecht, 
Inman, Zamora; Wiley & 
Sons Inc, New York NY, 
1980; 18.5 by 23.5 cm, 351 
pages, softcover, ISBN 
0-147-06466-1, $8.95 . • 
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SOFTWARE COMPATIBLE 

Reads all Level II BASIC tapes 
Reads all SYSTEM tapes 
Full range of peripherals 

The PMC-80 is a "work-alike" computer 
to the popular TRS-80* Model I, Level II 
by Tandy, Radio Shack. The PMC-80 has 
16K bytes of RAM and the complete 
Level II 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent 
suppliers. The built-in cassette player 
reads standard Radio Shack programs 
for the TRS-80 ~ 

Sold through computer stores. 

Video output for monitor and TV 
Optional FASTLOAD at 8000 band 
Optional Upper/Lower case 

The PMC-80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in
vented to plug into the TRS-80 ~ Most 
importantly, the Interface Adapter per
mits Expansion Interfaces with memory 
expansion to 48K to be added. An 
Expansion Interface will also permit the 
addition of Radio Shack compatible 
5 1;4 11 disks and disk operating systems, 
RS 232, printers, etc. 

TRS-80 is a registered trademark of Tand~t Radio Sh"ck. 

Personal Micro Computers, Inc. 
475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 
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Structured Programming 

by 0 ] Dahl, E W 
Dijkstra and C A R 
Hoare. Academic Press , 
London , 1972 
Hardcover, 220 pages 
$18.00 

The term "structured pro
gramming" is no longer 
novel. If you were to en
counter this slender volume 
on a bookstore shelf, you 
might easily pass it by as yet 
another how-to book, and a 
not very eye-catching one at 
that. In reality, this book is 
a collection of brilliant ideas 
about program construction, 
program structure, and data 
structuring by three interna
tionally renowned computer 
scientists. Structured Pro
gramming is already a 
classic in computer science 
literature and should be read 
by everyone seriously in
terested in programming. 

Structured Programm ing 
is a collection of three 
essays. The first is Dijkstra 's 
"Notes on Structured Pro
gramming." These notes 
were first circulated in 
mimeograph form and were 
the intellectual catalyst for 
almost the entire structured 
programming viewpoint. 
The essay itself is a collec
tion of short notes concern
ing topics such as program 
structures, proving the cor
rectness of programs, step
wise program composition, 
and many more . The con
cepts are exemplified by 
many exercises and examples 
which are themselves quite 
challenging and thought pro
voking. One of the more in
teresting examples is 
Dijkstra's solution to the 
eight-Queens problem . 

Whereas Dijkstra's essay 
will strike many resonant 
chords for those already 
familiar with structured ap
proaches to programming, 
Hoare's essay will have an 
air of familiarity for Pascal 
programmers. Hoare's 
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"Notes on Data Structuring" 
is a brilliant analysis of the 
concept of abstract data 
types in programming. 
Hoare advocates the use of 
high-level data abstractions. 
He systematically examines 
unstructured or scalar data 
types such as enumerated 
sets and subranges. Next he 
discusses structured or com
pound data types (called 
structures in many 
languages) such as the 
Cartesian product, the 
discriminated union (variant 
records), the array (in a 
very generalized form), and 
the power-set. Finally, he 
treats more complex data 
types such as sequences, 
recursive data structures, 
and sparse data structures. 
He introduces the basic con
cepts for each data type and 
a notation for syntactic ex
pression . He discusses the 
general operations that can 
be performed on each data 
type and discusses sugges
tions for achieving workable 
and efficient data represen ta
tions and operations. 

Hoare's stated objective is 
not simply to create another 
programming language that 
tries to include all data types 
and operations. Instead , he 
endeavors to give the reader 
an understanding of data 
abstraction. Hoare's sugges
tion is that the reader adopt 
and adapt his notation for 
use as a personal pseudo
language in the i.nitial stages 
of top-down design . By 
keeping the data objects in 
an abstract, conceptually 
meaningful form and by 
delaying choice of represen
tation until later in the 
design several advantages 
are obtained . A program ex
pressed in a high-level 
abstract language is more 
easi ly read and understood . 
Details of the algorithm can 
be worked out at an 
abstract level which 
facilitates ensuring the cor
rectness of the algorithm . 
Finally , alternative represen
tations for the da ta objects 
can be explored without the 

basic algorithm being 
changed. In essence, the use 
of abstract data types 
represents a stepwise refine
ment of the algorithmic 
code. 

The final essay , 
"Hierarchical Program 
Structures," is coauthored 
by Dahl and Hoare . This 
essay represents a synthesis 
of the ideas from the 
previous two essays . 
Although not as clearly 
written as the other two 
essays, it discusses the ideas 
on structured programming 
presented in the others by 
showing how they are 
achieved in the SIMULA 
language t The most 
enlightening part of this 
essay is the description of 
SIMULA. SIMULA is a 
powerful general-purpose 
programming language 
derived from ALGOL 60 
that introduces several novel 
programming concepts . The 

. .. . . . 

most important of these is 
the "class" concept. Classes 
are a means for creating not 
only abstract data objects 
but also the operations for 
manipulating them . This 
idea of providing a means 
within a language for 
creating new data objects 
and operations has been 
refined and incorporated in
to many of the most modern 
programming languages. 

Structured Programming 
will introduce you to a 
wealth of excellent ideas 
about programming and 
program construction. It's a 
book that not only belongs 
on every serious program
mer's library shelf, but 
belongs among those 
volumes that become worn 
from repeated reading. • 

Glen A Taylor 
19 June Pl 
Mattawan NJ 07747 

. BYTE's Bl'gs 

It's Greek to Me! 

An error of character 
substit ution took place in a 
figure in Steve Garcia 's 
article "A Build-It-Yourself 
Modem for Under $50" 
(August 1980 BYTE, pages 
22 thru 38) . 

In figure 3 on page 32, 
two equations should have 
contained lowercase Greek 
omega "w" characters; 
lowercase Roman-alphabet 
"w" characters were 
substituted. 

The proper form of the 
center-frequency equation is : 

w 20 = l / R,C2(1/R1 +l/R2 ). 

The proper form of the 
equation under the op amp 
in the schematic diagram is: 

wo= 21rfo. 

The center-of-passband 
frequency of the "typical 
bandpass filter response 
curve" in the graph should 
have been indicated by wo 
not Wo. 

Data Flub on the Dubber 

The price for the Data 
Dubber in the "What's 
New?" section of the July 
1980 BYTE, page 251, 
should have read $49.95, 
not $39.95. 

Mix-uprocessors 

The August 1980 BYTE 
"In The Queue" page lists 
Theron Wierenga's video 
terminal as based on the 
Zilog 280. The project ac
tually uses an Intel 8085. • 



Let this NewSeries from 

BYTE BOOKS'Manswer your 


programming questions 

Programming Techniques is a series of 

collected articles concerned with the art and 
science of computer programming. The first 
volume in the Programming Techniques 
series is entitled Program Design. The pur
pose of the book is to provide the personal 
computer user with the techniques needed 
to design efficient, effective, maintainable 
programs. 
ISBN 0-07-037825-8 Pages: 96 
Price : $6 
Editor: Blaise W. Liffick 

Simulation is the second volume in the 
Programming Techniques series. Both 
theoretical and practical applications are 
included . Particularly stressed is simulation 
of motion. including wave mot ion and fly 
ing objects , and the use of simulation for 
experimentation. 
ISBN 0-07-037826-6 Pages: 126 
Price: $6 
Editor: Blaise W. Liffick 

Numbers in Theory and Practice is the 
third book in the series. It includes infor
mation of value to both the novice and the 
experienced personal computer user. T he 
mechanics of the binary system are dis
cussed, including software division and 
multiplication , as well as floating point 

numbers. numerical methods. random 
numbers. and the mathematics of computer 
graphics. 
ISBN 0-07-037827-4 Pages : 192 
Price: $8.95 
Editor : Blaise W . Liffick 

The 4th volume of the Programming 
Techniques series, Bits and Pieces, covers 
various topics of interest to programmers . It 

is a collection of the best articles from past 
issues of BYTE magazine plus new material 
collected specifically for the series, on sub
jects such as multiprogramming, stacks, 
interrupts optimation. and real time 
processing. 
ISBN 0-07-037828-2 Pages: 160 
Price $8.95 
Editor: Blaise W . Liffick 

0 ___ 
Pl d D --

ease sen O ___ 
0 ___ 

copies of Program Design 
copies of Simulation 
cop ies of Numbers in T heory and Practice 
copies of Bits and Pieces 

B10 

Name Tit le Company 

Street City State/Province Code 

0 Chet:k enclosed in the amount of $_______ 

0 Bill Visa 0 Bill Master Charge 


Card No. Exp. Date--------- 
~~II Add 60cr per book to cover postage and handling. 


LIUJ[)~~-~0-~~-~~::t:r~::o:~:-~~:~s~------------------• 



October 1980 

October-Nouember 

Thinking Small-Using 
Small Computers to Increase 
Business Productivity . These 
conferences will feature 
leading authorities and 
small-business computer 
users in a program designed 
to explore the opportunities 
presented by small com
puters for productivity im
provement of the small 
business. For a schedule of 
times and places, contact 
The Information Exchange, 
1730 N Lynn St, Suite 400, 
Arlington VA 22209, (703) 
521-6209. 

Oc tober-December 
APL Classes. STSC Inc has 
announced its fall schedule 
of classes and seminars in 

APL and related applica
tions. Financial planning, 
manufacturing and materials 
management, insurance 
analysis, and data-base 
design and management will 
be covered . Classes will be 
held in major cities in the 
US and Europe. Contact 
Joan Gurgold, STSC 
seminar manager, 11 Clear
brook Rd, Elmsford NY 
10523, (914) 347-5560. 

October-December 

Hartford Graduate Center 
Courses, Hartford CT. 
Assembly language, mini
computers, Pascal, micro
processors, and computer
aided graphics are courses 
being offered by the Hart
ford Graduate Center, 275 
Windsor St, Hartford CT 
06UO, (203) 549-3600, ex
tension 254 or 252. 

hard disk based, 
8100 Computer for 

$7500??? 
~ 
' rI, l. 


I ~ (YOU BET!!! 
i~~ 1We' ll g ive you 20 to 1 

I(storage that is)! 

I 
t 

October-December 

Fairchild's Microcomputer 
Education Center, San Jose 
CA. A series of technical 
training cou rses are offered 
for design engineers who 
must learn to incorporate 
the microprocessor into a 
working system. The cur
riculum includes courses on 
data communications and 
the 6856, the 3870 single in
tegrated circuit microcom
puter and its family, 6800 
microprocessors, bit slice 
techniques. Contact the 
Center at MS 42-2120, 101 
Bernal Rd, San Jose CA 
95119, (408) 224-7096 . 

October-January 1981 

Twenty-nine Seminars fr om 
DPMA Education Founda
tion . The Data Processing 
Management Association 

A 10 Megabyte Winchester 
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 NNC Elect ron ics 15631 Computer Lane 

Huntington Beach CA 92649 (714) 893-4120 

(DPMA) is sponsoring a 
series of two-day computer
oriented seminars. Data pro
cessing, software configura
tion management, computer
aided design and manufac
turing, computers and data 
communications, data base, 
integrated circuits, and soft
ware engineering are some 
of the topics being covered . 
For details on site locations 
and times, contact DPMA 
Education Foundation Coor
dinator, 5959 W Century 
Blvd, Los Angeles CA 
90045, (213) 670-2975. 

October 1·2 
Choosing and Using 
Microprocessor Develop
ment Systems, London Press 
Centre, London EC4, 
England. The seminar will 
present information and 
practical experience on 
which to base the selection 
and use of microprocessor 
development systems. It will 
provide guidelines to answer 
questions on the definition 
of microprocessor develop
ment systems, what fea tures 
should be looked for, how 
to analyze particular re
quirements, and what 
systems are commercially 
available. The program is 
intended for senior engineers 
and engineering managers 
who have some knowledge 
of microprocessors . Contact 
the Conference and Course 
Unit, Sira Institute Ltd , 
South Hill, Chislehurst, 
Kent BR7 5EH, England . 

October 1-3 

The Tenth International 
Symposium on Faul t
Tolerant Computing, Kyoto, 
Japan. This meeting is 
devoted to the theory and 
practice of reliable com
puting and will cover design 
of fault-tolerant circuits and 
sytems; analysis of system 
performance and reliability; 
applications of coding 
techniques; software 
reliability and testing; and 
more. For information and 
traveling arrangements, con
tact Secretary of FTCS-10, 
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Dept of Applied 

Mathematics and Physics, 

Faculty of Engineering, 

Kyoto University, Kyoto 

606, Japan. 


October 6-7 and October 8-10 

Microprocessor-Based Equip
ment Design and Develop
ment, Cudham Hall, 
Cudham, Sevenoaks, Kent, 
England. Contact Sira In
stitute Ltd, South Hill, 
Chislehurst, Kent BR7 5EH, 
England, for information on 
this two-part course . 

Oc!ober 6-B 

APL Users Meeting, 
Toronto, Ontario, Canada. 
This conference is aimed at 
APL users as well as those 
considering the use of APL 
in their systems. Speakers 
will present papers that 
discuss the practical use of 
APL Managing APL 
resources, teaching APL, 
and APL programming 
techniques will be covered. 
The registrat ion fee is $180 
(in Canadian funds), which 
includes a copy of the pro
ceedings. For a brochure and 
registration material, contact 

Rosanne Wild, I P Sharp 
Associates Ltd, 145 King St 
W, Toronto, Ontario M5H 
1]8, Canada . 

October 8-10 
Circulation Computer 
Systems Symposium, 
Chicago Marriott Hotel, 
Chicago IL. More than 425 
newspaper publishers, 
general managers, circula
tion directors, controllers, 
and data-processing 
managers are expected to at
tend. Workshop sessions 
will be held for participants 
who already have or are 
con5idering automated cir
culation systems. For more 
information, contact 
American Newspaper 
Publishers Association , The 
Newspaper Center, POE 
17407, Dulles Airport, 
Washington DC 20041, (703) 
620-9500. 

October 14-16 

Minicomputer and 
Microcomputer Conference 
and Exposition, Brooks 
Hall/Civic Auditorium, San 
Francisco CA. For complete 
details, contact the Manag

ing Director, Mini/Micro 
Conference and Exposition, 
32302 Camino Capistrano, 
Suite 202, San Juan 
Capistrano CA 92675, (714) 
661-3301. 

October 16-19 
Midwest Computer Show 
McCormick Place, Chicago 
IL. Admission for adults is 
$5. For more information on 
the exposition, contact Na
tional Computer Shows, 
POB 678, Brookline Village 
MA 02147, (617) 739-2000. 

October 20-22 
Applied Microprocessors: A 
Basic Introduction, Univer
sity of Houston Hotel, 
Houston TX. For inforrna
tion on the course, contact 
the Continuing Education 
Institute, 10889 Wilshire 
Blvd, Suite 1030, Los 
Angeles CA 90024, (213) 
477-8379. 

October 26-28 

The Eleventh ACM North 
American Computer Chess 
Championship, Opryland 
Hotel, Nashville TN. This is 
a four-round , Swiss-style 

tournament with participa
tion restricted to computers . 
All of the best chess pro
grams in North America are 
expected to be present. A 
maximum of twelve teams 
will participate. Contact 
Monty Newborn, School of 
Computer Science, McGill 
University, 805 Sherbrooke 
St W, Montreal, Quebec, 
H3A 2K6, Canada, (514) 
392-8274 . 

October 26-29 

International Data-
Processing Conference and 
Business Exposition, 
Philadelphia Sheraton Hotel, 
Philadelphia PA. This con
ference is being sponsored 
by the Data Processsing 
Management Association 
(DPMA). Contact the Con
ference Coordinator, DPMA 
International Headquarters, 
505 Busse Hwy, Park Ridge 
IL 60068, (312) 825-8124. 

October 27-29 
Fundamentals of Data Com
munications, ew York NY. 
This course is designed for 
personnel who want an in 
troduction to data com
munications concepts and 

ZBOOO architecture for the advanced engineer. 
Learn the detai ls of the ZBOOO's 16-bit architecture.Are you ready 

techniques of memory management, methods for inter
fac ing memory and peripherals, proper hand ling offor the ZSOOO interrupts and traps, and use of the ZBOOO'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 

microprocessor
revolution? 

company's expert on the micropro- ~ 
cessor techno logy of the future . Upon ~ 

Zilog 's generation-ahead. 16-bit, 28000 is changing the completion of the course . every F ~ 
way systems manufacturers and designers th ink about registrant gets a colorfu l Captain Zilog ~... 
microprocessing. Now there's an easy way for you T-shirt! Allow four weeks for ~ 
to learn everyth ing you need to know to stay on cNHARl;ai receipt of your first lesson. Zi'log
top of this powerful new technology. Enroll today 0
in Zilog 's five-part. home-study seminar on - · ·"W.£441 _·_. An Affiliate of EJ$(0N ENTERPRI SES INC. 

r---------------------- --------~-----------,I ZHog Bus1NEs s ADDR Ess 

I Training and Education Department C1 NAM E_ _ __________ ___ _ 

I 10460 Bubb Road, Cupertino, CA 95014 COMPANY N A ME ____________ _ _ 

ADDRESS--------------~ 1 Enro ll me loday in lhe 1980 Zilog 28000 Architec lure Course. 
CITY/ STATE / ZIP _____ _________1 D Enclosed is my check or money order for $39.

I Make check payabl e lo: Zilog. Inc. TELEPHON E _ _ _ __________ _ _

I Please charge my 0 Mastercharge or 0 Visa account: B l LLING ADDRESS las 5hown on cha.geca.d ' 

\ ~BE~9eDDDDDDDDDDDD NAM E _ ___ ______ 

I ·1 .'\lz CO MPANY NAME_ ___________ _ 

I SIGNATURE , IAt\~DORESSr k I 1-j CITV/ STATEJZIP_____________';.o 

I My T-Stlirt size 1s S M L XL \ Man lessons to D Business Address D Billing Address 

------------------------------------------------~ 
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systems. The course covers 
all the elements of data com
munications systems. Con
tact American Management 
Associations, 135 W 50th St, 
New York NY 10020, (212) 
246-0800. 

October 27-30 

The Fifth International Con
ference on Computer Com· 
munication, Peachtree Plaza 
Hotel, Atlanta GA. The 
theme for JCCC/ 80 is 
"Computer Communica
tions: Increasing Benefits for 
Society ." More than 100 
speakers will present papers 
on applications and 

technical developments of 
computer communication 
and its worldwide implica
tions for the 1980s. Fees are 
$175 for pre-registration and 
$200 at the conference. Con
tact ICCC/ 80, POB 280, 
Basking Ridge NJ 07920, 
(201) 221-8800. 

November 1980 

No vember 8-9 

Personal Computer Fair, 
Pacific Science Center, 
Seattle WA. The theme of 
this year's fair is "Hands 
On. " The booths and ex

hibits will reflect this idea, 
and the public will have ac
cess to as many computers 
and terminals as possible . 
Contact The Northwest 
Computer Society, POB 
4193, Seattle WA 98119, 
(206) 284-6109. 

November 10-14 

The Fourth Annual Data
Entry Management Con· 
ference , Orlando FL. This 
conference will cover data 
entry , distributed process
ing, and word processing 
with emphasis on data 
entry, including human
machine interface . Contact 

Call on John D. Owens for all Your Computer Needs 

JOHN STARTED PROGRAMMING IN 1959 AND HAS WORKED ON 
THE IBM 704, UNIV AC I, NCR 304, CDC 6600, IBM 3601370 

ANO MANY OTHERS. WHEN YOU CALL ON US, JOHN's EXTENSIVE 
EXPERIENCE BECOMES AVAILABLE TO YOU. 

IMS 5000 and 8000 Systems 
The new rising sta rs! Bea uti fu lly designed anti constructed with the lntlustrial Micro 
System reputation fo r fine qual ity . These systems feature a Z80 CPU. S-100 bus; tlouble 
density dr ives (e ither single or doub le sided) CP t M". 5000 series uses mini flopp ies. 
8000 uses maxi floppies. Hard disk a nd MPIM now avai l ~b l e. 

Model 5-00125 with two double dens ity drives. 32K Static !{AM .. 
Model 8-00125 as above but with 8 · drives .. 

$2,765 
54,185 

AMPEX DFR-900 HARD DISK DRIVES 
Winchester med ia ; 16MB remo vable: 32. 64 or 96 MB fixed. These drives are tota lly in
tegrated with the IMS hardware and CPIM. We can fu rn ish a package consisti ng of an 
IMS system. your choice of CRT or printer. optiona l hard disk and applica tions 
softwa re . 

DRIVES TELEVIDEO SMART CRTs 
Per Sci 2998 Now Available! !! . . 52,200 912 Band C . .... . ...... .. .. . 5780 
Cabinet and power supply . . . . .. 5300 920 Band C ..... ... . .. . 5850 
Per Sci 277 . . $1,210 Shugart .... . 5525 
MPI 851 .. .. 5265 852 . . . . . . . . 5365 IMS MEMORY 16 K stat ic ..... . $285 
lnnotronics and QUME also avai lab le 32 K static .... . 

64 K Dynam ic wi th parity .. . 
$585 
$950 

HAZEL TINE 1500 . ....... ... .. 5885 
1510 . . ...... 5980 1520 ... . .. $1 ,210 TEI MAINFRAMES. S-100 
1420 (two year warranty) ... . .. . . .. 5775 12 slot ... . 

22 slot . . .. .... ....... ... .. .... . 
$500 
$670 

DEC LA 35 / 36 Upgra de $750 
Increases baud rate to 1200. Microproces TARBELL 
sor controlled . Many fea tures include Double density controller ... .. .... $420 
TOF. tabs and margi n control. Cables .. . . .. .$40 

We have no reader inqu iry number. 
Call on us for product sheets. 

Dealer inquiry invited . 
Prices subject to change without notice . 

CODs accepted at no ex tra charge. 
Shipping $14 for light printers and CRTs . 

Cred it cards add 2 %. 
NY residents add tax . 

WE EXPORT Overseas Callers: TWX 710 588 2844 
: Phone 212 448-6298 or Cable: OWENSASSOC 

. . . • • • • • • • • • •• 

JOHN D.O NS 

212 448-6283 Associates, Inc. 212 448-6298 
212 448-2913 12 Schubert Street 

Staten Island, New York 10305 

Data Entry Management 
Association, POB 3231, 
Stamford CT 06905, (203) 
322-1166. 

November 11-13 

Canadian Computer Show 
and Conference, Interna
tional Centre, 6900 Airport 
Rd, Toronto, Ontario, 
Canada. For information, 
contact the Show Manager, 
Industrial Trade Shows of 
Canada, 36 Butterick Rd, 
Toronto, Ontario MSW 
3Z8, Canada, (416) 
252-7791. 

November 13-16 

The 1980 International Com
puter Music Conference , 
Queens College, Flushing 
NY. This conference is for 
persons interested in com
puter applications in music. 
Conference activities include 
presentation of papers, con
certs, workshops, panel 
discussions, meetings of 
special interest groups, 
demonstrations, and an ex
hibition of computer music 
equipment. For information, 
contact Dr Hubert S Howe 
Jr, Director 1980 Interna
tional Computer Music Con
ference, Queens College, 
Flushing NY 11367, (212) 
520-7340. 

November 18-20 

The Third Industrial Revolu
tion, McCormick Place, 
Chicago IL. This show is an 
exposition and conference 
devoted to development by 
manufacturing companies of 
systems for information 
management . Information 
may be obtained from Ban
ner and Grief Ltd, 110 E 
42nd St, New York NY 
10017, (2U) 687-7730. 

November 19-21 
Comdex, Las Vegas Conven
tion Center, Las Vegas NV. 
Comdex is a conference and 
exposition for independent 
sellers of small-computer 
and word-processing 
systems, peripherals, media , 
and supplies. Address in
quiries to The Interface 
Group, 160 Speen St, Fram
ingham MA 01701, (800) 
225-4620 . 

November 20-21 

Western Educational Com
puting Conference , San 
Diego CA. This conference 
will feature papers and 

336 October '1980 © BYTE Publ ication< Inc 



seminars on the use of com
puters in higher education 
for instruction, administra
tion, and research. Contact 
Ron Langley, Director, 
Computer Center, California 
State University , Long 
Beach, 1250 Bellflower Blvd, 
Long Beach CA 90840, (213) 
498-5459. 

Novem ber 20-2.3 

Northeast Personal and 
Business Computer Show, 
Hynes Auditorium, Boston 
MA. This is an annua1 ex
position open to the general 
public. The admission will 
be $5. Contact National 
Computer Shows, POB 678, 
Brookline Village MA 
02147, (617) 739-2000. 

November 21-2.3 

National Home Entertain
ment Show, New York Col
iseum, New York NY. Ex
hibits will cover video, 
photography, audio, games, 
and home computers. 
Seminars and demonstra
tions will be featured in this 
show . Contact United 
Business Publications Inc, 
475 Park Ave South, New 
York NY 10016, (2U) 
725-2300. 

December 1980 

December 2-5 

The Eleventh International 
Conference of the Computer 
Measurement Group, 
Sheraton-Boston Hotel, 
Boston MA . This conference 
is entitled "Computer Per
formance Evaluation in the 
80s." Contact Judith G 
Abilock, Price Waterhouse 
& Company, Office of 
Government Services, 1801 
K St, NW, Washington DC 
20006, (202) 296-0800. 

December .3-5 

The 1980 Winter Simulation 
Conference, Orlando Mar
riott , Orlando FL. This con
ference will feature papers, 
panel discussions, tutorials, 
and review sessions on 
discrete and combined 
simulations. Contact Pro
fessor Tuncer I Oren, Chair
man, Dept of Computer 
Science, University of 
Ottawa. Ottawa, Ontario 
KlN 984, Canada, 
(613) 231-5420. 

December 4 

California Computer Shows, 
Hyatt-Palo Alto, Palo Alto 
CA. Show hours are from 1 
to 7 PM. OEM (original 
equipment manufacturers) 
and end-user computer and 
peripheral products will be 
exhibited and demonstrated 
by over 60 companies. Con
tact Norm De Nardi Enter
prises, 95 Main St, Los 
Altos CA 94022, (415) 
941-8440. 

December 10 

1980 Compute.r Networking 
Symposium, Gaithersburg 
MD. This symposium is 

sponsored by the IEEE Com
puter Society, Technical 
Committee on Computer 
Communications, and the 
Institute for Computer 
Sciences and Technology of 
the National Bureau of Stan
dards. The focus is on office 

automation, office system 
components, and the com
puter networks required to 
interconnect them. For in
formation, contact Executive 
Secretary, POB 639, Silver 
Spring MD 20901, (301) 
439-7007.• 

In order to gain optimal coverage of your organization 's computer 
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 tlris section if it is sent to us far enough in advance. 

Call on John D . Owens for all Your Computer Needs 


COMPUTER CLUBS: discounts for 4 or more on most items. 


TELETYPE Model 43 Inventory Sale/ !! ! 

Mod el 4320 AAK AAL . $1 ,085 

Model 4330 pu nch/ reader . 10 o r 30 CPS . 

8 level. 1 • tape . 
Limited suppl y of Model 45 ava ilab le. 

.. $2,595 

IBM 3101 CRT Mod el 10 ... 
Model 20 . . . . 

Select ric-like. detached keyboard . 
. . . 

9xl6 

. ... $1 ,195 
. .. $1 ,395 

do t matrix . 
Ma intenance cont rac t from IBM o nl y S70 per year. __ 

PET COMPUTERS 
INVENTORY SA LE - LIMITED QUANTITIES 

Pet 2001 32K . . . . . . . . . . . . . ... . .... _ . ... S900 

DUA L DISK SYSTEM . . . . . . . . . . . . . .. 5900 


ATARI S ALE: We are disconlinuing thi s line a nd selling 

our stock at below w holesale prices . Hardware & software. 


MARINCHIP SYSTEMS M9900 

Elega nt 16 bit C PU, S-1 00 compa tible Mulri llSer. mu lti pro 

cessnr opera ting sys tem. Extended precision com mercial 

BASIC. FORTH. META . PASCAL. Word Processor a nd 

Text Editor. Fast and powerful ! 

Complete kit a nd sof twa re package . . ........... . .. S550 

Assembled .. ................................... 5700 

We configure comple te systems wi th floppy or hard di sk . 

MARINCHIP USERS: QBA SIC fo r the 9900 . . . .... . 5220 

16 bit. 32K words , 64K BYTES memory . . . ... 51 ,050 


MICROANGELO ....... . .... .. . .......... . 52, 280 

High resolu t ion graphics sys tem . Microa ngelo fea ture 15" , 

22MHZ. green phosphcr sc reen. 72 key keyboard : includes 

complete cabling and sof tware . From SCIO . 


GRAPHICS SOFTWARE On line , rea l time . for the 

M9900 to d rive the Minna ngelo . For use in design of PC 

board masks. IC masks and o ther app lications usual ly re· 

qui ring a $200.000 system . ____ 


COMPUTER TO COMPUTER COMMUNICATIONS 

Enables commu nica tions from a micro to a terminal or to 

a no ther micro . mini or maxi computer . Modes of opera 

tion: TERM INAL (yo ur sys tem ac ts li ke a n inte ll igent ter

min a l). FIL E-TO-F ILE. LOCAL (Disk co mma nds) . 

Full / Half Duplex on s· or 5" disks.COM to COM mode 

does full CRC 16 error check and relra nsmil s block o n erro r. 

Ob ject Code ......... 575 Sou rce Code ....... . . $150 


CORVUS HARD DISK DRIVES now being offered . 

JOHN D.O 

212 448-6283 Associates, Inc. 

12 Schubert Street, 

INDUSTRIAL 

MICRO 


SYSTEMS 

TELETYPE 


HAZELTINE 

IBM 


TELEV IDEO 

TEI 


TARBELL 

CORVUS 

PER SCI 


NEC 

ITHACA 


INTERSYSTEMS 

MARINCHIP 


DATA SOUTH 

QUM E 


CENTRONJCS 

TEXAS 


INSTRUMENTS 

ATARI 


DEC 

CALIFORNIA 

COMPUTER 


SYSTEMS 

KONA 

EDGE 

TECHNOLOGY 

INNOTRONICS 


XEROX 

DIABLO 


INTEGRAL 

DATA SYSTEMS 


CROMEMCO 

SOROC 


MICROPRO 

TELETEK 


NOVATION 

AMPEX 


CDC 

NORTH STAR 

COMMODORE 


SCION 

MPI 


POWER ONE 

MEASUREMENT 


SYSTEMS 

AND CONTROL 


NS 

212 448-6298 
212 448-2913 

Staten Island, New York 10305 
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High-Speed Cassette for 
the TRS-80 

The TC-8 allows the TRS-80 user to 
load programs five times faster than the 
standard cassette recorder allows. It runs 
at over 3000 bps (bits per second) with 
an error rate of less than one bad load 
in a million bytes, with the volume con
tro l anywhere between two and eight. 
The TC-8 cassette recorder supports the 
saving, loading, and verifying of BASIC 
programs, system programs, and data 
files . Features of this system include 
eight-character names for files and the 
ability to list the directory of all files on 
a tape. It is available in kit form for $90 
and fully assembled for $120 from 
] P C Products Company, 12021 
Paisano Ct, Albuquerque NM 87112, 
(505) 294-4623. 

Circle 609 on Inquiry card. 

1 to 1000 MHz Signal Generator 

The Wavetek Model 3010 Signal 
Generator covers the en tire frequency 
spectrum from 1 to 1000 MHz. II 
fea tures 100 Hz resolution, 0.001 % ac
curacy, complex modu lation capabilities, 
and four internal modulat ion fre
quencies. Also featured are standard fre 
quency programmability , Vernier con
trols for frequency and output level , and 
four FM (frequency modulation) and 
two AM (amplitude modulation ) 
modulation scales. RF (radio frequency ) 
power level is +13 to -137 dBm . 

Flatness is ± 0.75 dBm. Frequency is set 
via seven lever/ indicator switches to a 
resolution of 100 Hz . The Model 3010 is 
useful for tests of two-way radio, mobile 
telephones, paging receivers, and other 
systems that utilize techniques which 
superimpose subaudible tones or tone
coded signals on voice or other chan
nels. The price is $4750, from Wavetek 
Indiana Inc, 66 N First Ave , POB 190, 
Beech Grove IN 46107, (317) 783-3221. 

Circle 612 on Inquiry card . 

Microplot 44 
The Microplot 44 is a 44-column 

fixed-head thermal graphic printer for 
use with microprocessor-based systems: 
The printer features individual dot ad
dressing, enhanced vector plotting, 
256-dot resolution, manual and pro
grammable mode selection, 96-character 
ASCII double-height and double-density 
characters, programmable tabs, and 
IEEE-488 and RS-232 interfaces. The 
price is under $1000 from Gulton In
dustries Inc, Measurement and Control 
Systems Division, Gulton Industrial 
Park, East Greenwich RI 02818, (401) 
884-6800. 

Circle 610 on Inquiry card . 

Computer System from 
GNAT 

The System 10, developed by GNAT 
Computers Inc. features a Z80 pro
cessor, 64 K bytes of programmable 
memory, 700 K bytes of floppy-disk 
storage, a hard-disk interface, a OMA 
(direct memory address) controller , in
terrupt controller, and three serial 1/ 0 
(input / output) channels . The system can 
also be configured with a 9511 

arithmetic processor and an IEEE-488 
GPIB interface. Software support con
sists of CP/ M 2.0 and a screen editor. 
BASIC. FORTRAN. C, COBOL. Pascal , 
and other software are available . 
Application programs include word pro
cessing, accounting, and a mainframe 
telecommunication package. The price is 
$4950 from GNAT Computers Inc, 7895 
Convoy Ct, Bldg 6 , San Diego CA 
92111 , (714) 560-0433. 

Circ le 613 on Inquiry card. 

Where Do New Products Items 
Come From? 

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 
our judgement the infonnation might be of interest to the personal computing 
experimenters and homebrewers who read BYTE, we print it in some fonn . We 
openly solicit releases and pliotos from manufacturers and suppliers to this 
marketplace. Tire information is printed more or less as a fi rst in first out queue, 
subject to occasional priority modifications. Wliile we would not knowingly print 
untrne or inaccurate data , or data from unreliable companies, our capacity to 
evaluate the products arid companies appearing in the 'What's New?" feature is 
necessarily limited. We therefore cannot be responsible for product quality or com
pany performance. 

Heavy-Duty Printer from 
TEI 

T EI Inc, 5075 S Loop E, Houston TX 
77033, (713) 738-2300, has announced its 
Model 3431 heavy-duty, 150 cps 
(characters per second), dot-matrix 
printer. The printer offers up to 
136-column printing using a 9-by-7 dot 
format to form ninety-four ASCII 
(American Standard Code for Informa
tion Interchange) characters, including 
lowercase letters wi th descenders, sym
bols, double-wide characters, and more . 
It also offers bidirectional printing. The 
pin-feed tractor accepts continuous and 
multipart forms . A parallel interface is 
standard and RS-232 serial interfaces are 
available. The unit price is $1695. 

Circle 611 on Inquiry card. 
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Ultraviolet EPROM Eraser 

The QUV-T8 EPROM (erasable pro
grammable read-on ly memory) eraser 
allows hobbyists to erase most industry 
standard ultraviolet EPROMs such as 
2708, 2564 , 2716, 2532. and 2704 series 
EPROMs. The device is capab le of eras
ing up to twenty EPROMs at a time, 
with an erase time of approximately 25 
minutes. The lamp has an estimated life 
of 7700 hours. It is available from 
Logical Devices Inc, 1525 N E 26th St. 
Ft Lauderdale FL 33305, (305) 566-6252. 

Circle 619 on inquiry card . 

_/EL
t ~IEl!l lr!C Elliltmllli LA!i~ll~l£S • 

MOOEl 488  809 

Interface Adaptor for the 
TRS-80 

Scientific Engineering Laboratories, 11 
Neil Dr, Old Bethpage Y 11804 . (516) 
694-3205, has a nnounced a device for in 
terfacing the GPIB-488 instrument
control bus to the TRS-80 Model l. The 
Model 488-80B enables a TRS-80 Model 

I with a minimum of 16 K bytes of pro
grammable memory and Level II BASIC 
to be used as a GPIB-488 controller. A 
machine-level driver program that is 
provided with the unit interacts with 
Level II • Level lll , or Disk BASIC. The 
price is $225 . 

Circle 621 on inqu iry card. 

8-Bit DI A Converter 
The AD558 DI A (digital-to-analog) 

converter features 1 ms maximum 

voltage output settling time and opera
tion from a single +5 to +15 V supply. 
The monolithic device is guaranteed to 
operate accurate ly over its entire 
temperature range without any user
supplied trimming resistors. Two output 
ranges of 0 to 2.55 V and 0 to 10 V are 
pin selectable and require no external 
components. The AD558 is available in 
four grades and two package types 
featuri ng d irect microprocessor in terface 
capability. The prices start from $5.95 
for single uni ts in quantities of 100. 
Contact Analog Devices, Rt 1 Industrial 
Park . POB 280, Norwood MA 02062, 
(617) 329-4700. 

Circ le 622 on inqu iry card . 

1•• ·,1 1t1• 1 1... • 'ir l •, 
1 111 .I I .'\ j P\H' t 1 1 t ••·I;, 1111' 

Speech Circuits Offered by 
Texas Instruments 

The Tl TMS5000-ser ies 
speech-processing integrated circuits pro
vide one hundred words of synthetic 
speech, and cost approximately $13 in 
production quantities. Speech encoding 
on the TMS5100 speech synthesis circuit 
is ach ieved through pitch-excited Linear 
Predictive Coding (LPC). LPC is based 
on a linear equa tion to formulate a 
mathematical model of the human vocal 
tract and an ability to predict a speech 
sample based on previous ones. Codes 
for twelve synthesis parameters serve as 
inpu ts to the synthesizer device . Inputs 
to the digital filter take two forms : 
periodic and random . The periodic in
puts are used to reproduce voiced 
sounds that have a definite pitch, such 
as vowel sounds or voiced fr icatives 
such as Z. B, or D . A random input is 
used to model fricative sounds such as 
S, F. T , and SH. Output of the filter 
drives a converter, which in turn drives 
a speaker. The circuit can generate up to 
10,000 speech samples per second. Con
tact Tex as Instruments Inc, Inquiry 
Answering Service. POB 1443, MIS 653, 
Houston TX 77001. 

Circle 620 on inquiry card . 
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Instrument Probe from 
B&K 

A wideband instrument probe has 
been announced by B & K-Precision/ 
Oynascan Corporation, 6460 W Cort
land St, C hicago IL 60635, (312) 
889-9087. The Model PR-40 is designed 
fo r use with osci lloscopes and frequency 
counters in applications through 100 
MHz . The PR-40 features a three
position switch which selects either a 
10:1, direct mode, or a reference posi
tion that grounds the tip th rough a 9 
megohm resistor . Accessories suppl ied 
include a spring-loaded retrac table tip 
cover, insulating tip, a snap-on ground 
clip, BNC li p adapter , and an integrated 
ci rcu it tip . The BNC adapter converts 
the probe tip into a push-on BNC con
nector fo r interfacing with test points or 
output jacks. The integrated ci rcuit tip 
guide eliminates the possibility of short
ing the pins of the circuit. The PR-40, 
with all the accessories, is priced at $34. 

Circle 614 on lnQulry card. 

Small-C Compiler for 
CP / M Systems 

The Small-C compi ler from The Code 
Works is available to CP/ M users on a 
single-density 8-inch floppy disk. The 
compi ler supports a la rge subset of the 
C programming language, and provides 
an interface to assembly language. The 
disk includes an executable Sma ll -C 

compiler, the complete source code for 
Small-C, and a demonstra tion program; 
the run-time support library and CP/ M 
input / output funct ions as assembly
la ngauge sou rce . The price is $15 in
cluding a manual. Contact The Code 
Works, POB 550, Goleta CA 93017, 
(805) 967-0905. 

Circle 616 on Inqu iry card . 

Switching Power Supply 
for Diablo Printers 

Boschert Inc, 834 Santa Trinita Ave, 
Sunnyvale CA 94086, (408) 732-2440. 
has introduced the OL 152, a power 
module for all Diablo printers. The 
OL 152 provides up to 170 watts of 
continuous power. Standard models are 
avai lable in 110 and 220 V AC. Other 

standard features include reverse voltage 
protection, a series thermistor that 
reduces line surges at turn-on, and over
vol tage and short-circuit protection. The 
OL 152 for 110 V AC lists for $179 in 
1000-u nit quantities, and the OL 152 for 
220 V AC is $186 per unit for 1000 
un its. 

Circle 617 on Inquiry ca rd. 

Standard and Fast 
Rectifiers from Motorola 

The MR2400 series of T0-220 con
figured packages of standard and fast
recovery power rectifiers has been intro
duced by Motorola Semiconductor 
Products Inc, POB 20912, Phoenix AZ 
85036, (602) 244-4624. The series ra nges 
from 50 to 600 vo lts and can hand le 
from 3 to 40 amps . T he fast-recovery 
rectifiers a re designed for app li cations 
such as switching power supplies. inver
ters, and converters. The fas t-recovery 
types have a sof t-recovery time of 200 
ns maximum . The sta ndard rectifie rs 

are designed for applications requiring a 
high cu rrent su rge. Prices range from 
$0.82 to $2 in quantities of 100. 

Circle 618 on Inquiry card. 

Two Products from Vector 
Graphic 

T he Vector Graphic MP is a 5-by-7 
dot-matrix, software-driven printer tha t 
can print at a speed of 150 cps 
(characte rs per second). The price of the 
MP is under $1000 from Vector Graphic 
Inc, 31364 Via Colinas, Westlake Village 
CA 91361 , (213) 991-2302. The Vector 
G raphic 64 K dynamic memory board is 
an 8-bit memory board w hich can be us
ed with most Z80-based S-100 systems. 
T he system offers bank selecting 
c;ipability, allowing up to eight boards 
to be used in a system at the same time. 
Circle 615 on inQulry card. 
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ZBOOO Business Computer 
Onyx Systems Inc has in troduced the 

Z8000 processor-based C8002 system. 
The C8002 supports eight users and both 
peripheral and communication dev ices; 
the computer supports a high-speed local 
network that al lows many C8002s to be 
linked . The system combines Zilog 's 
Z8000 16-bit microprocessor, a Win
ches ter ha rd-disk drive, a cartridge tape 
drive. and up to 512 K bytes of pro
grammable memory . 

The 28000 features 110 distinct in
structions, eight addressing modes, and 
seven data types, including BCD 
(binary-coded decimal ), string, and long 
word (32 bits). The main processor con
ta ins the Z8000 microprocessor, a d irec t 
memory add ress channel. serial and 
parallel 1/0 (input and output ) ports, 
memory-management controller, 
floating-point processor, and support 
circuitry. 

The opera ting system and a ll user pro
grams are execu ted by the main pro
cessor. The mass-storage controller uses 
a 280 processor and 64 K bytes of pro
grammable memory to handle all disk 
a nd tape transactions. Bell Laboratories's 
UNIX timesharing operating system has 
been adapted for use on the C8002. This 
system enables users to share files , 
process tex t, and compile o r execute 
programs written in BASIC, COBOL, 
FORTRAN, C, and Pascal. The C8002 is 
priced a t $16,000 . Write or call Onyx 
Systems Inc, 37 E Trimble Rd, San Jose 
CA 95131, (408 ) 946-6330. 

Ci rcle 623 on Inqu iry card. 

Memory Board for 
Heathkit/Digital H-11 

The Cl-1103 memory board is design
ed for the Heathkit / Digi ta l H-11, 
LSI-11 / 2, and PDP-11/ 03 computers. 
The new memory features an 8 K by 16 
bit (dua l width ) board using 200 ns 4027 
(4 K by 1 bit) dynamic memory devices. 
The Cl-1103 is available with either on
board distributed refresh or external 
refresh control logic. Data-access time is 
300 ns, and cycle time is 525 ns. On
board memory-select is available in 2 K 
increments up to 128 K words of 
memory. Power consumption is under 
seven watts. The 8 K by 16 board is 
$390 and the 32 K by 16 board is $750. 
Contact Chrislin Industries Inc, 31352 
Via Colinas µ, 102, Westlake Village CA 
91361, (213) 991-2254 . 

Circle 624 on Inquiry card . 

Prototype Board for the H-8 

This pro totype board wi ll allow 
personal-computer users to build custom 
electronic in terfaces fo r their 
Zeni th / Heathkit H-8 personal com
puters . It is des igned for use with a 
forty-four-pin edge-cable connector op
posite the bus connector, or with many 
different Molex connectors from holes 
along the board top . There are locations 

Bus 

for 3 V to 5 V regulators, with loca
tions for two filter capacito rs, and extra 
holes for other voltage regulators. The 
price is $46 per kit , from Mullen Com
puter Products, POB 6214 , Hayward 
CA 94545. (415) 783-2866. 

Circle 625 on Inquiry card . 

Office Computer Under 
$5000 

The ALPHAsprint system includes 
64 K bytes of programmable memory, a 
45 K-byte display buffer, high
resolut ion 12-inch video d isplay, and 
two double-density 5-inch floppy -disk 
drives capable of storing 330 K bytes of 
data . A Selectric II -type keyboard incor
porates seventy-two character and func
tion keys and a full numeric keypad . 
The op tional 660-word-per-minute letter 
quality printer can be shared by up to 
th ree ALPHAsprints . Word-processi ng 
fu nc tions a re oriented toward long docu
ment preparation. Other standard 
features include multispeed unlimited 

bidirectional scrolling, eight cursor com
mands, and intercharacter right justifica
tion . Printing functions are under pro
gram control. Editing can occur in the 
foregro und while other documents are 
being printed in the background . 
Automatic cen tering, boldface, under
line, automatic pagination and repagina
tion a re standard. Applications soft
ware and CP/ M, BASIC. FORTRAN , 
COBOL, and Pascal are avai lable. The 
single quantity price for the 
ALPHAsprint is $4990 from Alpha Pro
fessional Systems Inc, 9465 Wilshire 
Blvd, Suite 518, Beverly Hills CA 90212, 
(213) 272-3032. 

Circle 626 on Inquiry card . 

Direct Connect Modem for 
Multi- or Single-Line 
Phones 

The D-CAT is an Federa l Com
munica tions Commiss ion (FCC) ap
proved , Bell 103-compatible modem 
(modulato r/ demodulator ) that can func
tion on either a multi- or single-line 
phone . It works with a single-line phone 

or fifty-pin , six-line business phones. 
The modem offers full-duplex capability, 
a voice / data monitor. a hold function , 
privacy button, and self-test fea tures. 
The unit has a mode switch to allow the 
user to monitor whether voice or data is 
being transmitted . The D-CA T is priced 
at $199 from Novation , 18664 Oxnard 
St . Tarzana CA 91356. 

Circ le 627 on Inquiry ca rd . 
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High-Speed Transient 
Recorder 

The Model 57-TR is a transient 
recorder that provides hard-copy output 
of recurring or single-shot transients . 
With switch-selectable conversion rates 
from 50 to 200 Hz, the 57-TR will con
vert analog input data into IO-bit digital 
words . Upon receiving a preselected trig
ger signal , the recorder will plot the in
formation which has been stored . The 
operator can use an osci lloscope to view 
the analog input signal prior to, during, 
or af ter recording . Additional features 
include plotting rates of 20, 50, or 100 
words per second; ± trigger level con
trol; variable input off-set of 0 to full 
scale; and chart speeds of 30 inches per 
minute when plotting. The list price is 
$3300 from Pedersen Instruments, 2772 
Camino Diablo, Walnut Creek CA 
94596, (415) 937-3630. 

Ci rc le 658 on inqu iry card. 

Books from Prentice-Hall 
The list of computer books from 

Prentice-Hall includes Structured System 
Programming; Software Development: 
A Rigorous Approach; 16-Bit 
Microprocessor Architecture; 
Microprocessors and Programmed Logic; 
Microcomputer Management and Pro
gramming, and more. For information 
and a catalog, contact Prentice-Hall Inc, 
Englewood Cliffs NJ 07632. 

Circle 659 on Inquiry card . 

Graphics Terminal 
A Tektronix Plot-10 software

compatible graphics terminal that pro
vides four operating modes has been 
in troduced by Continental Resources 
Inc, 175 Middlesex Tpk, Bedford MA 
01730, (617) 275--0850. The Continental 
CPG-4010 graphics terminal provides 
automatic scaling to allow use of 
graphics, and compatible status read 
back that returns alpha cursor position 
and graphic status information upon 
receipt of an ESC ENQ. Using a 280 
microprocessor, the CPG-4010 operates 
in the ADM-3A Alpha, 4010 Alpha, 
vector, and point modes . Allowing full 
screen usage, the Plot-10 graphic grid is 
automatically scaled to the CPG-4010 
grid. The terminal is priced at $1995. 

Circle 660 on Inquiry card . 

ZBO Board from California Computer Systems 

The 2810 Z80 single-board computer 
is designed for S-100 bus systems. It 
supports front panel operations and is 
fully compatible with the Altair and 
IMSAI computers. The board features 
easily selectable options including an 
RS-232 serial port that can be used for a 
console interface. Other options include 
110 (i nput / output) address mirroring, a 
power-on jump to any location in 
memory, and wait states with optional 
wait state generation. Standard features 
for the 2810 include a 2 K-byte ROM 

(read-only memory) containing monitor 
firmware. A switch allows the user to 
select a clock rate of 2 or 4 MHz. The 
board also features microprocessor and 
data rate integrated circuits with 
separate crystal controls, and LEDs 
(light-emitting diodes) to indicate a Halt 
state, ROM enabled. and Interrupt 
enabled. The 2810 is available for $300 
from California Computer Systems, 250 
Caribbean Dr, Sunnyvale CA 94086. 
(408) 734-58ll . 
Circ le 661 on Inquiry card . 
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Intel's iSBC 80/IOB Single
Board Computer 

The iSBC 80/lOB is fully compatible 
with the 80/lOA board from lntel, and 
is expandable from 4 K to 16 K bytes of 
EPROM (erasable programmable read
only memory) and ROM (read-only 
memory). One K bytes of programmable 
memory are included and may be ex
tended up to 4 K bytes. The iSBX 
parallel 350 and serial 351 1/0 (in
put/output) boards provide expansion 
identical to on-board 110 . Two pro
grammable, 16-bit BCD (binary-coded 
de<:imal) and binary timers are available 
for general use . Another multimodule 
board is the floating-point math board . 
This unit i.s compatible with the IEEE 
(Institute of Electrical and Electronics 
Engineers) format and offers single- and 
double-precision arithmetic functions . 
The 80/ lOB system provides a battery 
backup in the event of a power failure . 

The price for the board is $560. Prices 
for the parallel and serial 110 boards 
and the floating-point board range from 
$155 to $450. Contact Intel Corporation, 

5200 NE Elam Young Pky, Hillsboro OR 
97123, (503) 640-7147. 

Circle 644 on Inquiry card . 

Vector System 2800 Makes 
Its Debut 

The System 2800 consists of a Vector 
3 terminal with the ZCB single-board 
computer, together with 64 K bytes of 
programmable memory, a floppy-disk 
controller, and a Flashwriter lJ video 
board featuring an SO-character by 
24-line d isplay. The second major 
fea ture is the Dualstor 8-inch floppy
disk drive unit , which has a total capac
ity of 2 megabytes. The formatting is 

IBM compatible . The drives have an ac
cess time of 91 ms and a transfer rate of 
500 K bps (bits per second). The stan
dard software on the system is CP/ M . 
Microsoft BASIC-80. RAID debugger, 
SCOPE editor, and the five Peachtree 
Software accounting packages are op
tiona l. The suggested retail price for the 
System 2800 is $7295. Contact Vector 
Graphic Inc, 31364 Via Colinas, 
Westlake Village CA 91361 , (213) 
991-2302 . 

Circ le 645 on Inquiry card. 

System 80-W from NNC 
NNC Electronics has recently an

nounced its System 80-W computer, a 
complete S-100 system built around the 
newly released IO-megabyte Shugart 
8-inch Winchester hard disk. The system 
includes a floppy-disk controller and one 
Shugart 801R double-density floppy 
disk, a two-board hard-disk controller, a 
ZBOA microprocessor running at 
4 MHz, 64 K bytes of bank-selectable 
dynamic memory, eight-level vectored 
interrupts, a real-time clock, three 
parallel ports with line drivers for inter
facing to all parallel printers, and two 
RS-232C serial ports with complete 
handshaking and programmable data
transfer rates . In addition, the computer 
conforms completely to the IEEE S-100 
bus standard. For more information, 
contact NNC Electronics, 15631 Com
puter Ln, Huntington Beach CA 92649. 

Circle 647 on Inquiry card. 

Zilog Introduces a ZSOOO 
Board 

A microcomputer board based on the 
Z8001 microprocessor is now on the 
market. The Z8000 board feat ures 32 K 
bytes of programmable memory with 
parity protection , 8 K bytes of addi
tional ROM (read-only memory) or 

unit characterized by a 414.-member in
struction set. The Z8001 can address up 
to 8 megabytes of memory . In addition, 
the board employs the Z80A serial 110 
controller to incorporate two serial 
channels. Each channel is indiv idually 
programmable to support synchronous 
or asynchronous protocols, including 
IBM Bisync, SDLC. HDLC. and CCITT

PROM (programmable read-only 
memory) space, two communication 
channels, and a real-time clock . The 

X.25. Other features include a parity
error detection circuit , three types of in
terrupts, and three LEDs (light-emitting 

Microsette Gets New 
Name and New Product 

28001 microprocessor is a segmented diodes ) to indicate when the micro
processor is in system mode, WAIT 
state , and 1/0 reference. The ZBOOO 
microprocessor board is priced at $2295 . 
Other members of the family will be in
troduced later and are to include pro
grammable memory, a si ngle-board ter
minal , floppy-disk contro ller, and digital 
and analog 1/0 boards. For more infor
mation, contact Zilog, 10460 Bubb Rd, 
Cupertino CA 95014 , (408) 466-4666. 

Circle 646 on inqu iry card . 

Microsette Company has changed its 
name to Personal Micro Computers Inc. 
One new product from Personal Micro 
Computers is Fastload, which is an in
terface between the Radio Shack CTR-41 
cassette recorder and the TRS-80 parallel 
port. Fastload permits standard cassettes 
in BASIC or SYSTEM formats to be 
loaded at 8000 bps (b its per second), six
teen times faster than the usual rate . 
Personal Micro Computers Inc is located 
at 475 Ellis St , Mountain View CA 
94043, (415) 968-1604. 
Circle 648 on Inquiry card. 
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Real Estate Package for the TRS-80 and CP /M Systems FMS-80 

The Key Realty Management System 
is for TRS-80- and CP/ M-based com
puters . The system includes listing con

genera l ledger, and property manage
ment subsystems. Accounts payable and 
payroll are optional. The minimum 

system provides for up to 300 listings, 
100 sales associates, and 10 offices. The 
entire package is $2500. Each subsys tem 
is $500. Con tac t Key Systems lnc, 16 
Ocean East, Ma ra thon FL 33050, (305) 
743-5890. 
Circ le 639 on Inquiry card . 

Systems Plus, 1921 Rock St, Suite 2, 
Mountain View CA 94043, (415) 
969-7047, is distributing FMS-80, a data
base management system. Th is system 
a llows users to program applica tions in 
less ti me than it normally takes with 
higher-level languages. It is completely 
menu driven and is written in assembly 
language. It runs on CP/ M, MP/ M, or 
Cromemco's COOS opera ting systems. 
FMS-80 features screen formatting , 
report generat ion, mu ltiple field han
dling, and arithmetic manip ulation of 
multiple da ta records. There is no li mit 
to the size of records or the number of 
fields. 

Circle 641 on Inquiry card . 

HDOS Package for North 
Star Horizon 

Southwest Computer Center has 
developed a hard-disk operating system 
fo r use with the Corvus hard disk and 
the North Star Horizon computer. 
HOOS is completely compatible with 
North Star's DOS 5.0. The hard d isk is 
accessed through two drives that are 
capable of storing 8.4 and 1.6 
megabytes . An incremental backup and 
recovery system fo r securi ty (known as 
!BARS) has a lso been added. HOOS 
sells for $125, and IBARS sells for $75. 
T he packages can be purchased from 
Southwest Computer Center, 121 Wyatt 
Dr, Suite 7, Las Cruces NM 88001 , 
(505) 526-2842 . 

Circ le 642 on Inquiry card . 

A Bookkeeping Program 
The DTI Bookkeeper I runs under 

CP/ M and the TRSOOS operating 
sys tems and is written in Microsoft 
BASIC. The package includes general 
ledger, accounts receivable and payable, 
and payroll . Programs may be used 
separa tely , but they share consistent 
screen form a ts for user prompting. 
Maintenance for tax tables, W-2 forms, 
quarterly tax reports , fi nancial statemen t 
headings, and other reports ca n be 
generated . One version of the package is 
for the TRS-80 Model I with 32 K bytes 
of progammable memory and dual disk 
d rives; and the other version is for 
CP / M operating systems. The OT! 
Bookkeeper I is avai lable for $95 per 
module or $335 for the entire package . 
Contact Data T rain Inc, 840 NW 6th St, 
Suite 3, Grants Pass OR 97526, (503 ) 
476-1467. 

systems with 48 K 

and FORTRAN for 

O hio Scientific, 1333 S Chillicothe Rd, 
Aurora OH 44202, (216) 831-5600, is of
fering UCSD Pascal and a FORTRA N 

subset of the ANSI 77 stan 
dard. (ANSI is the American National 

Institute.) The software runs 

emory and two floppy-disk 

Pascal 

based on a 

Standards 

bytes of m

piler . An assembler and run-t ime linker 
allow machine-code subroutines in either 
Pascal or FORTRAN . The software 
package also includes u ti lities for file 
maintena nce, disk in itialization, a nd 
disk duplicating . The package was 
deve loped and produced by SofTech 
Microsystems Inc and is sold through 
Ohio Scien tific dea lers. T he package in
cludes several disks, a Pascal primer, 
and manuals; price is $450. 

trol, escrow contro l, sales control, 

OSI Systems 

on Ohio Scientific 

drives. The system includes a screen

oriented text editor and a Pascal com- Circle 640 on inqul l')' ca rd. Circle 643 on Inquiry card. 
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PETsCak Now Runs onVisi

VisiCalc, from Personal Software lnc, 
1330 Bordeaux Dr, Sunnyvale CA 
94086, (408) 745-7841, is a software 
package that turns a personal-computer 
display into an interactive electronic 
worksheet. It is now available for the 
Commodore PET and CBM Model 8032 
and Atari 800 computers . VisiCak 

and Atari Machines 

creates a 64-column wide. 254-row high 
matrix on the screen. It is used instead 
of a calculator in businesses for inven
tory planning, sales fo recasts, financial 
ana lyses, and modeling. Prices are 
available from local compu ter stores. 

Circle 633 on Inquiry card . 

Programs for Home 
Control 

The Soft-Sonic programs provide for 
home control . They run on the Apple 
microcomputer with a BSR Ultrasonic 
System X-10 (Sears Home Controller) . 
The package includes the transducer 
hardware, interface cable, and the pro
grams on a floppy disk. The programs 
allow for control of lighting, appliances, 
and more, through user-defined timed 
sequences or by voice command using 
Heuristics Speech lab. The price is 
$39.95 from John Blankenship, BACE, 
POB 52785, Atlan ta GA 30355. 

Ci rcle 636 on inquiry card . 

The Dow Jones 
Connection 

The Dow Jones Connection is a stock
management system that interfaces the 
TRS-80 to the Dow Jones computer in 
Princeton, New Jersey. Interaction with 
the Dow Jones network is automatic and 
virtually instantaneous. The first step is 
to create one or more portfolios of up to 
twenty-five stocks each. When the port
fo lio is completed, a second progam re
quests the user password and prepares 
the data for interrogation of the Dow 
Jones computer. A telephone call con
nects the two systems . Hard copy of the 
da ta can also be obtained through the 
user's printer. The Dow Jones Connec
tion requires a TRS-80 Model I or II 
disk system or a Model I cassette system 
with a minimum of 32 K bytes of 
memory, and a Micro Connection 
modem which has an RS-232 output that 
ca n be used to drive a serial printer. For 
addi tional information, contact The 
MicroPeripheral Corporation, POB 529, 
Mercer Island WA 98040, (206) 
454-3303 . 

Circ le 637 on Inquiry card. 

Cross Assemblers 
se development systems feature a 

macroassembler, an interactive 
/ assembler, and a text edi tor. 
enable CPI M systems to serve as 

deve lopment stations for the Intel 8048 
RCA COSMAC 180211804, 

na l COP400 series, and the Zi log 
ocessors. The deve lopment systems 

The

editor
They 

series, 
Natio
Z8 pr
share a common operational structure . 
The assemblers feature inst ruction 
mnemonics and syntax as defined by the 
processor manufacturers . The macro
assembler includes full macroassembly 
and conditional assembly features , as 
well as the ability to chain a series of 
source files together during a single 
assembly . Programs deve loped under 
these systems must be off-loaded to the 
target processor for testing . Each 
development system is available for $150 
on CP t M 8-inch floppy disks , 5-inch 
North Star or Micropolis Mod II disks. 
Contact Allen Ashley, 395 Sierra Madre 
Villa , Pasadena CA 91107, (213) 

Data Base for the Hewlett
Packard HP-SSA 

The EDIT Division of Physiologic 
Corporation, 3800 Woodward Ave, 
Detroit Ml 48201 , (313) 831-8800, has 
introduced EDIT-85 for the HP-85A 
computer. This data-base management 
system supports all standard EDIT 
fea tures such as validity and range 
checking during data entry, unlim ited 
user viewing of the data , output-forma t 
control , data compression, nested data 
rela tions within files , and menu-oriented 
user prompts . EDIT app lications include 
check/ request , invoice, mail list, pur
chase order/ request , and quote func
tions . The EDIT-85 and EDIT-4050 tape 
ca rtridge-based systems purchase price is 
$1750, and the lease/ equity plan is $ll0 
a month. The introductory applications 
are $50 each or $200 for all five on one 
tape. All EDIT systems receive 1 year of 
update privileges and the EDIT newslet
ter. 

Circle 635 on Inquiry card. 

Color-Enhanced Business 
Packages 

Peach tree Software has announced a 
color-enhanced version of its general 
business packages. The packages have 
been modified for the CP / M-compatible 
lntecolor unit at Intelligent Systems Cor
poration of Norcross, Georgia. Initially 
offered are the Accounting, Inventory, 
and Mailing Address systems. For more 
information, contact the marketing 
department, Retail Sciences Inc, 3 Cor
porate Sq , Suite 700, Atlan ta GA 30329, 
(404) 325-8533. 
Ci rcle 638 on Inquiry card. 

793-5748. 
Circle 634 on Inquiry card . 
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working storage memories with edit Intelligent Modems Floppy-Disk Attachment 
capabilities. No modifica tions are made 

Business Computer Corporation, POBfor Typewriters to the typewriter . When power to the 
7498, Menlo Park CA 94025, (415) 

The Phrasestore is a floppy-disk Phrasestore is off, the typewriter is elec
854-5434, has unveiled BIZCOMP Mod

storage system that attaches directly to trically isolated . Edit features include el 1030 and 1031 Intelligent Modems. 
an IBM Model 50, 60, or 75 electronic add, delete, insert , merge, and search The 1030 combines a modem, an auto
typewriter. It includes two temporary commands. An optional feature provides matic calling unit, and microcomputerRS-232 asynchronous communications 

into an FCC-registered unit with autoup to 9600 bps (bits per second). The 
answer, auto-dial, and auto-repeat dial Phrases tore is priced at $1810. The com
features . BIZCOMP's code-multiplexed munications option is $350. Contact 
design allows intelligent modem control California Micro Computer, 9323 
using the same terminal as that for dataWarbler Ave, Fountain Valley CA 
communication. Code-multiplexing en92708, (714) 968-0890. 
ables software to be written in high-level 
languages. Applications include comput Circle 628 on Inquiry card_ 
er/ terminal networking, financial trans
action entry, store and forward message 
routing, remote data-base access, and 
remote computer diagnostics . RS-232 
and current-loop interfaces are standard. 
Model 1031 includes the fea tures of the 
1030 plus command-selectable dial pulse 
or tone dialing, and self-test. The tone 
dialing capability of the 1031 is suitable 
for a CPT-TWX network interface. Both 
models feature automatic data-rate ac
quisition at 110, 134.5, 150, 200, or 300 
bps. the Model 1030 is $395 and the 
1031 is $495. 

Circle 631 on Inquiry ca rd. 

Modules Control AC and 
DC Circuits 

This 110 (input / output) system allows 
direct microprocessor control of in
dustrial AC and DC circuits. Any mix 
of AC or DC, input or output solid state 
plug-in modules can be used in any posi
tion on the universal mount. All 
modules are optically isolated, fused, 
and have LED (light-emitting diode) in
dicators . Applications include energy 
management, machine and process con
trol , and lighting systems. The price is 
$10 to $20 per circuit depending on con
figuration. Contact Wintek Corporation, 
1801 South St, Lafayette IN 47904, (317) 
742-8428 . Circle 629 on Inquiry card . 

codes . Two-Megabyte Floppy6502 Development System The disassembler wi ll disassemble a 

Microproducts has introduced a 6502 specified portion of machine-resident 
 Disk System 

development system. This system con code and produce a text file that is A double-sided double-density Digita l 
tai ns a text editor, assembler, compa tible wit h the assembler . The Equipment Corpora tion (DEC ) RX02
disassembler , and symbolic debugger. It debugger executes programs step-by-step compatible floppy-disk sys tem has been 
is avai lable for the Apple II on a floppy and disp lays each instruction a long with introduced by Data Systems Design Inc, 
disk and resides in 8 K bytes of pro the microprocessor registers, as well as 3130 Coronado Dr, Santa Clara CA grammable memory. The system is a lso va lues contained in up to five hundred 95051, (408) 727-9353. The DSD 470 is available on EPROM (erasable program user-selected memory locations. The compatible with DEC LSl-11 computers mable read-only memory) with socket d isk version is $125, a plug-in card of and doubles the capacity of other DECadapters to replace Integer BASIC. The the system on EPROMs is $395, and compatible floppy-disk systems; it alsotext editor supports the entry and socket adapters that plug into the Apple provides LSl-11 / 23 multiple-level interma intenance of 6502 assembler text files . II main board are $249. Contact Micro rupt support. The DSD 470 is priced atThe assembler has been designed to pro products at 30420 Via Rivera , Rancho $4295.cess all 6502 op codes designated by Palos Verdes CA 90274, (213) 541-5131. 
MOS Technology, and other pseudo op Circle 630 on Inquiry card. Circ le 632 on inquiry card. 
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Computer Supplies and Brochure on Speech Catalog from Sy!lertek 
Accessories Technology Products from Systems 

A thirty-six-page issue of the MISCO Texas Instruments A catalog from Synertek Systems Cor
Minicomputer Supplies & A ccesso ries porat ion, 150 S Wolfe Rd, Sunnyvale 
Catalog offers the company's computer CA 94086, (408) 988-5689, features 
products, plus an expanded section of descriptions and prices of SYM, KlM, 
stock, custom and Digital Equipment Sol id St utc Speech · and Superjolt products . Single-board 
Corporat ion-compatible cables; multi l'rotluc l sand Services computers, video displays , BASIC 
point paper shipping for the lowest ship from Texas Instruments ROMs (read-only memory ). program
ping costs; and the addition of BASF mable memory kits, and more, a re 
floppy d isks to the selection of products . featured . 
Catalog merchandise can be ordered by 
mail , TWX, or by a toll -free telephone 

Circ le 654 on Inquiry ca rd. 

number. The free catalog is avai lab le 
from MISCO Inc, POB 399, 963 
Holmdel Keyport Rd, Holmdel NJ Catalog of Computer 
07733, (201) 946-3500. Forms 
Circ le 649 on inquiry card. Moore Business Forms Inc, 1205 N 

Milwaukee Ave, Glenview IL 60025, 
(312) 291-8227, has published an eight
page brochure describing its products

Opto-Electronic Devices and services. Products featured are sales 

Detailed in Catalog books, register forms and registers, 
snap-apart un it sets, se lf-mailing 

Ferranti Electric Inc has put toge ther a 
ca ta log that detai ls its line of sola r cells, 
photodiodes, phototransistors , program
mable integrated circuit photoswitches, 
and infrared detectors . A fu ll product 
description, table of principal 
characteristics, and lis t of applica tions 
are provided for each device . Also 

The Solid State Speech Prod1.cts and 
Services Brochure prov ides information 
on voice-synthesis technology available 
from Tl. The brochure describes linear 
predic tive coding technology, 
vocabulary development for user ap
plications, and solid sta te speech pro

systems, print continuous and stock 
forms . Products for data-processing in
stallations as well as word processing 
systems a re included. Services such as 
Moore Creat ive Graphic Centers, Idea 
Centers, and worldwide sales are also 
covered . 

featured is a section on Ferrant i's custom 
design service . For a free copy, contact 

ducts . Included are Tl's LSI (la rge-scale 
integration) voice-syn thesis processors 

Circle 655 on Inquiry ca rd. 

Ferran ti Electric Inc, Semiconductor Pro and voice synthesis memories, the 

ducts, 87 Modula r Ave, Commack NY 
11725, (516) 543-0200 . 

TM990 / 306 speech module, and custom 
speech modules. The brochure is free 
from Texas Instrumen ts Inc, Inqui ry 

Nibble for the Apple 
Nibble Magazin e is focused or: the 

Answering Service, POB 225012, M IS Apple II and Apple II Plus computers. 
Circ le 650 on inquiry card . 308, (Attn :CL-501), Da llas T X 75265. Each issue contains a central theme such 

as home fi nance, games, simulation, and 
Circ le 652 on inquiry card . da ta-base management. lt also features 

Design of VMOS Circuits hardware and software reviews, 

Desig11 of VMOS Circuits, With Ex
periments, by Robert T Stone and 
Howard M Berlin, features eleven 
chapters on the VMOS (vertical metal
oxide semiconductor) , and ils char
acteristics . The VMOSFET (vertica l 

Manual for OSI BASIC 
Users 

All About OSI Micros oft BAS IC i11 
ROM is a reference manual for Ohio 

graphics , programming tips, games, and 
a hardware construction project. Nibble 
is published eight times a year by Micro
SPARC Inc, POB 325, Lincoln MA 
01773, (617) 259-9710. The subscription 
rate is $15 . 

metal-oxide semiconductor field-effect Scientific computers that use Microsoft Circle 656 on Inqu iry card . 

tra nsistor ) is in troduced , and some of its BASIC Version 1.0, Revision 3.2. De
characteristics , such as high input im tailed descriptions of BASIC commands, 
pedances, nanosecond swi tching ti mes, 
and low feedback capaci tances, a re ex

statements, and fu nctions are illustrated 
with short programs and sample runs. PET Printout from Europe 

pla ined. The theory of semiconductor The book explains loops, tapes , and the PET Printout is a magazine from 
operation and applications and limita USR(X ) fu nction. Some bugs and their England published every five weeks. It 
tions of VMOS devices are also covered . fixes a re discussed . Topics on the includes news and technica l reviews of 
Audio, RF (radio frequency ), power sup machine-language level include sou rce PET-related products, programming 
ply , and microcomputer applica tions are code and variable storage, floating-poi n t articles and listings, questions and an
illustrated and discussed . The authors and two's complement numbers , maps swers, applicat ions sto ries, and a gossip 
set up nine experiments using of subrout ine locat ions, and a descrip column abou t PET persona lities on both 
VMOSFETs . T he book lists for $8.95 tion of the monitor and support ROMs sides of the Atlant ic. Print out is pub
from Howard W Sams and Company (read-only memory) a t $FE and FF. The lished ten times a year and costs $30 . 
Inc, 4300 W 62nd St, Indianapolis IN price is $8.95 from E H Carlson , 3872 Contact Print0t1t , Greenacre, North St, 
46268, (317) 298-5400. Raleigh Dr, Okemos Ml 48864 . Thea le, Berkshire , RG7 SEX, England. 
Circle 65 1 on inquiry card . Circ le 653 o n Inquiry card. Circl e 657 on inqu iry card . 

==jijl , 
~- .... 

~ ....... ......~ , 

' . -

·t 1 

Ociober 1980 © BYTE Public<1t ions Inc J47 



fr. COl'IPVTERS: . 
the 

INSID~TORY 

348 Octob.,r 1980 © BYTE Publicalions Inc 



c 

. 
..... 
L. 
) 
u 
x: 
u 

u
:c 
u 
L 
:( 
f) 

.u 
I: 

• 
• 
• 

11 

::( " 
u 
.J 

:c 
::> 

::> 
-
n 
::> 

.J 
.u 
~ 

WORLDS LARGEST MICROPOLIS SALE 

FACTORY CLEARANCE Tell a Friend 

At Micropolls, complete means complete. 

Some suppl iers o ffer only hardware and call 

lhal complete . Al M icropo lis comple te 

means everything : hardware and software 

and documentation . 


The hardware set is complete wi th 

S-10018080/Z·BO co mpat Ib le con tr ol le r. 

drive(s). cab le-even a built ·in Auto load 

bootstrap ROM to eliminate llresome button 

pushing . 


Our full Disk Extended BASIC and DOS. 

Imagine getting all the capacity of an 8·inch floppy in a 5 •t .. inch format . 
Me1aF1oooy c an give you this n1g he1 caoac11y because •I packs more dala m to ev('ry disk. You gel tnc capac it y o l larger 8 inch dt1vcs w 11n tne lo wer price ana smaller oackag1nq 

o• 5 • . 1ncn 011Y cs 
Ao oit11na1y !">'-. ·In c h flopov pro i,o1des 1us1 35 tra cksldnve and stores on ly 70K Oyies Not nt?arly enoug h lo t any1nmg use ful So inst •ad . we use 77 1racks·each wHh 16 sec1ors 01 

256 tl)'leSl sec to r - 10 yie ld a capac1 ty o l 315K by1esfd11i,oe Thal's morC' 1nan lou' 11 mes an ordinary 5• • . 1nc h floppy• And why we call Ul1s o ne " Quad dens11v ·· 
Como1ne 1wo or 1nese d11ves ma compac t dual module and you can copy d1ske1tes !1om one Oflve 10 lhe 01her. or •earrange data r11es. or wh alever The dual un11 s tores 630K 

byles Enough ror a1mos1 anvlhmg Bui 1us1 tn case 1ha1 1sn '1 enougn o ur con11011e1 car1 nancJIC lwo ouals io1 tour s1ngles1 Thal means your mic ro can ha..,e more lhan a m1ll1on 
oy1es 01 ro rman ed Otsk s1o rage 

11 ma1 !H1 ll 1sn·1 enough . o n spcc1al 01dc1 you can add a second con11011er wllh up to 1ou 1 more drives T11a 1 wi ll give you a grand rotal o l over 2.500.000 bftes o r s torage on-tine 
This mcar1s it you r app l1ca 11 on keeps growing . we 've go1 you CO\ICHCd 1n easy s l aps And you go1 al l l flcse bytes a t surp11s1ngty low cost 

Faster than a speeding bullet. 
Al Mrcro polts. we don '1 s ki mp on pertormance 10 Oel1"£?'315 

ma:ion·1um capacity So you can expec t pro lessional opelalmg 
speed and ctt1crency Like cncc ks ana balances. such as 

210 - - au 1oma1 1c react .,, cr it1ca11on a fier w1111ng. lflal you woulCI ex 
I peel 1n a soph1s1tca tod dal3 p1ocess1ng sy·srem 

1d0 - Like ras 1 t•ac k·to· tr ac k. pos1t1on1ng time al o nly JO 
mdllscconds And a aa ta u ans lef ra1e ol 250.000 b11 s pe1 sec 

280 

0., Ond z Cl Uo. Up , and away• 

M 1cropohs Metafloppy gets along well with a lmost 
MelOfloppy~ everyone. 

So choose the m1crocompu1cr you wanr Me1aF1oppy s COi''I 
!r0 11er IS comple tely compatible with lt1c S-1001BOBOJZ·80 bus sEach one of our floppy disks has a remarkable storage capacity, 
II 1u st plugs in fo your M JTS 8800 IMSAI 8080 CO M PAL 80

elim1na1tng the need to keep bothersome stacks of paper 	 SO L-20. Polym orpri1c 88. CRO M EMCO. TOL. o r s1 11·111a r rmc::10 
and it's 1eady 10 go The memory mapped co nua 11caboots1tao 
may be 011g1ned a 1 any 1K by te bounda ry 1n rhe 48K to 64 K Oy tc 
region a l mem ory 

For sma l l bu~1nesses . tor engineers wh o wan1 10 deve lopMCP-1053 M2 
theu ow n so ftware . o r lo r Ole advanced hobby is t. Mc1a Ftooov 

•·00TWO DISK SYSTEM WITH 630,000 BYTES · " 

1 LIST 
(FORMATTED) OF ON-LINE STORAGE CAPACITY. PRICE $1895.00 
THATS 
INCREDIBLE!! SALE PRICED AT JUST $995.00 

Orolnorv 
5 ~~ · lloppy 

f///!!!!. PRIORITY ONE ELECTRONICS ~ 	 WE STOCK THE ENTIRE 
~ 167230 Roscoe Blvd., Sepulveda, CA 91343 -.,P ORDER TOLL FREE 


To•m so Vos• . MC. SAC . Che<k . Mone y O•de•. U.S. Fund< Onl y. C A ••••d enis 1-800-423-5633 MICRO POL IS LINE 

add 6~ o sa les ta.: . Jusl in case - please include yoUf phone no . Pt1ccs t! xcepl CA. AK. H I, CALL CALL FOR PRICES 
sub1cc1 lo change wllhoul nollce. We wf ll do out bes1 lo maintnm prices th ru 

o c1. 19so. 	 (213) 894-8171 DEALERS WELCOME 
'Sa le ?rices are lor prepa111 oteler only. credit card ord ers will be charged 

;a ppropnalc tre1ghl . 
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PICKED AT THE PEAK OF FRESHNESS 
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=-OROER PART NO 

CCS-2422 5400°0 

• Faclory Assembled &Tc<1ed • Based on 
Wes1ern D1911a11793 • IBMFo1mal Compal· 
1ble • ROM Conlrolled Acldressmg • Au lo 
8001• Single and Double Density • 5' .- and 
8~ Drives • Wr ite Precompensa11on • Fast 
Seek 11Voice Coil Type Doves • Aulo E1 ect 
(Pe1sc1) • Read Data Separator • Data l11pu1 
F1l1enng • 01g1tal Data SeplUilto1 • 2K Byte 
EPROM 127161for AulOBoot • Aulo l'lail Po11 
Selecl • Led·s 10 lnd1ca1e Boot. Selec1 ano 
Bank • Forn 011 vc Select Lmes 

NEW 
SPECTRUM 
S-100 COLOR 
GRAPHICS BOARD 

CK022 S-100 
INTERFACER 

Includes 8K ol IEEE·compa11ble static RAM; l ull duplex bi -direclional parallel 1/ 0 porl lor 
1< eyboard . joystick. etc . Interlace: and 6847· based graphics generalor thal can display all 
64 ASCII charac1ers 10 modes al operation . lrom alphanumenc/sem1~g raph1cs in 8 
colors to u ll ra·dense 256 x 192 full graphics. 75 Ohm AS· 170 l ine ou1pu1 and v1d~o ou1pu1 
lot use wilh FCC approved modulators. Introductory prices: 

Reg. Sale 
GBT-144-U (Kit ) ..... . . .... ... . ..... .. . ........ . ... $339.00 $319.00 
GBT-144-A (Assembled) .................. ... ...... $399.00 $349.00 

Don'I setlle lor black and while graphics or stripped·down color boards; speci fy the 

CompuPro Spectrum. 

Want graphics so II ware? Sublog1c·s 20 Universal Graphics Interpreter tnormally $35) Is 

yours lor S25 wllh any Speclrum board purchase. 
 {iJ 

ex1ended addressing. Uscs4K •'. low power STATIC rams. Curren1 consump11on guaran·
teed 3500 MA max Shipping We1gh12 lbs. ~ 

GBT-164-U16 
GBT-164-A16 
GBT-164-U24 
GBT-1 64-A24 
GBT-164- U32 
GBT-1 64-A32 

. t 

Reg. Sale'\:9 
t 6K UNKIT ...........•....... . . . . $349.00 $329.00 

16K A&T ... . . ... ....... . ....... . . $419.00 $369.00 

24K UNKIT ... . ..•.. ..• ......... . . $479.00 $449.00 

24K A&T ... . .. . . ...•............. $539.00 $479.00 

32K UNKIT . . ..•. .....•........... 5649.00 $598.00 

32K A&T .. . . .. . .. ..• . ....... . .. . $729.00 $649.00 

SHIELDED / TERMINATED 

MOTHERBOARDS 
A Must for Reliable System Operation!!! 

These a re 1hi1d generation m1crn-motherboardssc1up1ocxcccC1 lhc lnl<?SI S- IOOs~cs Ocs1gnat1 
with opc1a 11 on ol lhe ncwes1 5 to 10 MHz MPUs 1n mind - w1m an y of 1hcs£: mOlherboards: you 
won t lrnve to star! lrom sc:ra1ch when you want 10 upgrade your system ff om 2or 4 MHz opcra 11on 

True ac tive 1ermma11on - wl th split 1erm1nat1on - hall ol the 1erm1na1lon load rtt each end ol eve1y 
huss li ne Grounded Famday sh1etd be1wecn all buss s19nn1lines10 nl1nur11 zc C' OSS·l<llk Heavy 
duly r>0wcr iraces tor minimal power loss Power connectors supplied All edge connectors & 
w11nma11on resistors suppl ied soldered 10 board 1n "UNKIT"' versions All sizes Ii i Godbout. 
Vcc.101 IMSA I . TEI . etc enc1osu1es 

r,11 hoa1ds are double sided hberglass epoxy. GtOI FR4. w1tn pinled 1h1ougr1 noies & solder mask 
on boU1 sides A parts legend on me compon ~n1 side mnkes assembly a snap 

Reg. Sale 

GBT-155-A 20 SLOT A& T ............... . .. . . ... $214.00 $189.00 
G BT 153-A 12 SLOT A&T ... ... . $169.00 $149.00 
GBT-154 A 6 SLOT A&T ........ . .. . . .. .. ...... $129.00 $119.00 

Our new 110 board y1vcs you unpant tlel1H1 lle:ub1lny and opera1111g conve11Hrnce We rnclude s11tl1 
lea tures as 
• 2 mdepc11den lly adtlressilb lc se11al porls (chp switch selectable addtesses) 
• Real LSI hardware Ul\RTs fo1 nunnnum CPU housc keepmg 
• RS232C. cwrcnl loop i20mAI. & I TL s1Qnals on boll1 pons 
• P1ec1st0n. crystal-cont1olled Baud r ~ 1cs up to 19 2K Baud (lnchv1dua lly dip sw1lch selcctablcl 
• lransnul & receive mlerru1Jls on both c.hannels. iumpcrable to any vecto1ed rnle1wpt hne 
• lndus11y slandard AS232 level conve1 tc1s \•111h hYe RS232 J1amJsl1;ikrng l111 es per 1ion 
• Op11cally iso lated cuuent loo r1with 1uo...1s10ns lor IJQ lh on·bo;ud & oH·boa•d current S{]u rces 
• 	UART prirrimeters 111 tc11upt enables & RS232 hands11ak1ng Imes ar e sollwa1e prog1amrnalllt! w:1t1 

powe1-on har dw are dclaull to customer spec1l1ed haid-wu ed sct11ngs 1or ma:omum llex1ll1l11v 
• Port conncc lors male directly to r lbbon cable & 0825 tonnec.lOr$ in s1(t0tda rd 11motJtS 
• AS 232 hnes will conlo1111 10 e11hc1 mas1c1or slave conltgurat•Ons 
• Board y111cs lull fealw c opcrnlmn w1lh borh 2 &4 MH1 S','Stems•Low power consumption ·8V @·tSOmA •16V@ 150mA. - 16V (al 70mA ma:icI ~f'D' .1/i)trJ • Nosollwa1c 1mtiahza11on requir erl fo1 bOit rdovera11on. al tho ughboatd parametersma)rOe..1 11 e1cc10 1•0GBT 20 S25.0 I.!:/• i!Jl!}~ so llw•rc 2 lbs 

NEW! 32K X 8 ECONORAM XX ($, GBT-133U INTERFACER 1UKT ....... ......... s1~
0

i.oo s1
5

:~~oo 
Static Storage for the S-100 buss GBT-133A IN TERFAC ER I A&T .....•..•.... , ... $249.00 $219.00 

32K BANK SEL ECT' S-100 compalible 5 MHz guaran1eed operahon (0-70 c). Fealures 1 x 
32K block pos111onabte on any 4K boundry Windows may be positioned every 4K . Bank 

Selecl porl may be any one ol 2561/ 0 Pons.and any da1a b11 maybe used as a con1rol bil 
~ 

~b INTERFACER 11 
Perlec1 lor use on Alpha Micro Systems. Ma rlnch1p. Cromemco . and o thers wi th IEEE 24 81 1 ~~ 

~~ The new lnlerfacer 111/ 0 board incorpora tes one channel o f se rial 11O with 
all lhe fea tures of the INTERFACER d ual RS232 serial board. plus 3 lul l 
duplex Paral le l port s. The serial sec l ion includes a ll the feature s you ·ve come 
to expect - a hardware UART, on-board crystal controlled Buad ra l e genera
lor. hardware / softwa re p rogrammabt l ily . AS232 handshaking lrnes w rlh mar 
AS232 drivers. cu rren1 loop & TTL drivers , full interrupts and more"' Tr1c 
parallel selection u tilizes LST T L octal latches for latched inpu t & ou tput dntn 
with 24mA drive current. atten tion , enable & st robe bots for each paralle l po11 
(each with se lectable po lari ty) . in terrupts !o r each input port. separa te 2511111 
connectors with power for each channel and a status port for interrup t ninsh 
and po rt s tat us. All in all - an inc red ib ly flexib le and easy 10 use board 

Reg. Sale 
GBT-150U INTERFACER II UKT ....... _.. ... .. . $199.00 5189.00 
GBT-150A INTERFACER II A&T . . . .. . . •....... . $249.00 $219.00 

ECONOROM 
2708 

H as provis ions for wait s tates fo r 4 MHz operations. Configured 

as four 4K blocks - eac h ind epend en tl y addressable and disable

ab le. Power-on jump. Does NOT i n c lu d e 2708s. Includes a l l sup 

port chi p s sockets , regu lato rs , heat si nks , e tc . Sold in U NK IT lorm 

only. Shipping Weight 2 lbs . 

GBT-125U ECONOROM 2708 UKT 

GBT · 14JU ECONORAM XIV 16K RAM UNKll .. . 

~~~ GBT·14JA ECONORAM XIV 16K RAMM1 ..... 
GB T· 144U SPECIRUM lCOIOt 91apl\ICSI Kil ... . 
GBT· l44 A SPECIRUM 1Colo1gr aplucs) AS! ... 
GBT· t60U CPU -ZBO Kil ......... . . ...... 
GBT · l 60K CPU·ZBO A& T ......... ..... .. 
GB T·161U CPU·B085 Kil ... . .... .. ...... 

~~~ GB T 161A 
GBT· IBBU 

CPU·8085 A& T.... ·-··- · -- · ··· 
CPU·B085 18088 Kil . .. .......... 

GB! IBBA CPU·80BSl8088 MT ......•... .. 
GBl BOX·OESK 
GBl BOX·OES K 

Reg. 
$299.00 
SJ49.0D 
$339.00 
S399.00 
$225.00 
S295.00 
$235.00 
S325.00 
SJ85.0D 
S49 5.00 
S289.00 
$329.00 

Sale 
S279.00 
$298.00 
$319_00 
$349.00 
$210.00 
$269.00 
SZ2D.OO 
$259.00 
SJ65.DO 
S449.00 
S269.00 
$309.00 

®@\.o)liJ@I!)~ 

ECONORAM XA 

32K RAM 


• d MHz w11t1 ZSO Reg. $689.00 
• 5 MHz Wtlh 8085 
• Assem bled and Tested Sale Priced $450.00 
• 5 ·100 Compa tible 
• Fu lly St11t1c 



: ·~~?v~!t8·•~1.~~is S-100 POWER SUPPLY 
• 16V .1 1 I Amp!io 

• llOV220VAd1us1<10l<!llWut SPECIAL PURCHASE 
• lndu:. l r111 011:.111y 
• Fuaeo Ou1Plils 
• Consc1v.111vcly Ri'HC<J 
• Rae:"- M ourlf;-ible 
• Cut Out lfJI Fan 
• Man1J l r1CILJted t>y Alpl'lil Po,·.er 
• Brand New1 

• Doc1 011 on1il1 1on fnclu<ioa 

p,/o rity 1 Eloctronlcs made th is specia l pur 
chase whtn a large OEM customer detaulled . 
Take acf1tan1a9e of lhe Grea t Opportunity! 

HURRY, llmltod quantity. 

Al thoso prices they won·r 13s l long. 


ANACOM 150 
DOT MATRIX PRINTER 
Order'' ANA 1SOS - w11h Serial lnl 


ANA150P - Wilh Parallel lnl. 
 LIST PRICE 

$1350.00FEATURES: 
• 150 Charac ters per second OUR PRICE 
• 	 B1direct1onal prinl 1ng. logic seek ing 
• 9 x 9 Doi malrix 	 $995.00 
• Upper and lower case with decenders 
• 	 Double width characters 
• 10 Characlers per inch - horizontal 
• 6 or 8 Lines per inch - venical 
• 	 Ad1us1able trac lors 
• Ongmal and 4 copies 
• 	 Parallel or serial 1n1erface (you musl speci fy) 

The ANACOM-1 50 IS a l11gh ly dependable 
receive only printing terminal. 11 ·s modular 
construction combines rugged quali ty with 
convenient serv1ceabil1t y I t 1s factory 
warran1eed fo r 90 days with an extended 
service con1rac t available for con linued 
cus1omer protec11on. 

PROTECT YOUR INVESTMENT 
PROTECT YOUR OATA WITH 
IH ISOBAH ELECTRICAL OUI LET STRtPCONSIS Is or f, MAS TER POWER SWllCH 
I OICAlOR ANO 4 lllOIVIOUAL 3 WIRE OUTLETS (ACH WITH ITS OWN NOISE 
FILTER1\NO SURGE SJPrRESSOR TO PROlECT YOUR EOUIPr,, ENI rROM DANGER 

"E s79go OUS TRANSIENIS fROl.I OTHER EOUIPI. ENT PLUGGED INTO YOUR ISOBAR OR 
LIST PRl " FROM WHAi EVER THE POWER COl.IPMY IS DOLINGOUl 

SALE PRICE s5995 WAR NING: M111phy 5 L1w 111e11H:b lllill 1\ l lt!I reaumu 1111 5 all and not acting VUUI 
ORDER G0f.18AR46 c<1u1pmcnt will soon uo 11 .,lloyed uy o 101al \,i1 1ch ......,_ QTCE XP16K 16K Ki l•t--------------------r--------------------t QTCEXPt6A 16K A&IQTCEXPJ1K J2K Kil 

(>.\..€. SOCKES 

:NS~!J . 1 ~ ~..~~0~4~~ 
RNS· I6G3 . .. ...... 104 / S40.00 
RNS·24G3 . .. .. .... 51 / S36.00 

TIS ·l 6 LP 
TIS ·l4 LP ... . 

.. .. . . .. .. IOO / Sl6.00 
100 / $14.00 

i'DllllllSDN 
6ElllT,llllC. 

GOLD 3 LEVEL WIRE WRAP 

~6Al
~lllU

3 LEVEL GOLD WIRE WRAP SOCKETS 

~ ~ . 
PRICE * 

,, ...· 
PART , . 
NO . 
RNS ·OBWWG 
RNS-14WWG 
RNS  t6WWG 
RNS·18WWG 
RNS ·20WWG 
RNS·22WWG 
RNS ·24WWG 
RNS -28WWG 
RNS -40WWG 

PIN S 1·9 10 ·24 2> ·99 100-249 250·999 
e .50 :42 .4o --.37 -_33 
14 60 .49 .47 45 .42 
16 .65 .52 50 47 .44 
18 85 .75 .70 65 60 
2C 1 00 90 BO 75 70 
22 1.25 1 15 1. 10 1.05 I 00 
24 1.25 1 15 I 10 1 05 I 00 
28 .60 1.50 I 40 t 30 I 20 
40 1 65 1 65 1 ~5 I 45 1 35 

·P1ice ba se d on gold nol exceeding $400 .00 pet oz . 

~-~ 9 Ver.b.~tim 

BE SURE TO ORDER YOUR KASSETTE/ 10 
LIBRARY CASE BELOW 

KASETTE/10 

CONNECTORS 
1 

~ 
- S=Sockel. female Type · C=Cover . Hood 

DESCRI PTIO N PRICE 

9 PI N MALE 
9 PIN FE MALE 
9 Pl COVER 
15 PIN MALE 

15 PIN FEMALE 
15 PI N COVER 
25 PIN MAL E 

25 PIN FE MA LE 
1 PC. GREY HOOO 
2 PC . GREY HOOO 
2 PC. BLACK HOOO 

37 PIN MALE 

1·9 I0·24 25 ·99 
s 2.10 s 1.90 s 1.70 
s 2.70 s 240 s 2.10 
s 1.50 s 1.25 s 1.10 
s 2.75 s 2.45 s 2.15 
s 3.95 s J.60 s 3.20 
S I.SO S I.JO S 1.1 0 
s J.50 s J.25 s 3.00 
s 4.60 s 4.J5 s 4.20 
S 1.60 S 1.45 S I.JO 
S 1.50 S 1.25 S I. I0 
s 1.90 s 1.65 s 1.45 
s 5.80 s 5.10 s 4.45 

and " D" SUB-MINIATURE 

mn;:z::~ E@

RS232 

37 PI N FEMA LE 
3i PIN COVER 
50 PIN MALE 

50 PIN FE MALE 
50 PIN CO VER 

s 8.70 s 7.70 s 6.70 
S 1.80 S 1.55 S I.JO 
s 8.75 s 7.75 s 6.70 
SI 1.65 Sl0.25 S 8.90 
s 2.DD $ 1.80 s 1.60 
$ 1.00 s 0.80 s 0.70HARDWARE SET 2 PR 

..,... LIBRARY 
MMMfi S 10 

~~~: .. 8 QIS Aflll 
llU( HOLDER U .SO 
&UC£ or l/$11.00 

CENI 700 SE RIES 
S19.95 $1 7.95 SlS.95 

s 9.00 s 7.50 $ 6.00-PRI NTER CO NECTOR 

~~~~It ~ • OISll:ft It 
lllUf HOt.OEf. S4.2S 
B!IC[ or 3/S 10.00 

MMM (M IQ 

P= Plu g. M•le Type 
PA RT NO. 

CNO·OE9P 
CNO·OE9S 
CNO·OE9C 
CNO·OA15P 
CNO·OAISS 
CNO·OAl5C 
CN0·0825P 
CN0·0825S 
CN0·085 I 212 
CNO·P25H 
CNO·OB51226 
CNO·OCJlP 
CND·OCJlS 
CND·DCJlC 
CN0·0050P 
CND·DD50S 
CN0·0050C 
CN0·0204 18 

CNO·RS2328F CLA~~~l2A~m~J~A8 FT 

Q COMPUTER IEES S-100 
T SYSTEMSCOMPATIBLE

INC.Z•BO CPU REV It 
• ' K irm1 on boa1d • 2 prourammable hm~rs • 201 J MHz selec1.1hlc • 
Jump s1a1 110 any lK aclelress • Prog1an11naule bauc1 rale se lec11011 1110 
10 96001 • On t10.1rd Ep1om rnay be tllsabled • On boa1tl USARJ tor 
RS-232 sc11a l 110 • Par alle l IJQ por1 

QTCZBOR288 1Ba1e Boa•~I 
QTCZBOR2K IK111 
QTCZBOR2A IA& TI 
QTCZBOIKM llK Mcmoiy Kol l 
EXPAN DABLE • DYNAMICMEMORY llBK lo 6'1KI 
• Wotks 	w1lh Cromernco Nonhstar SO Systems & many 1'.Hher CPU 

boards 
• Uses 3242 Rches11 Chip w1U1 Oelav L1ne 
• .; lt1yc1 board 101 ou1ct ope ra tion 
• 14 add1 ess lines (IEEE spec) 
• Op11on(1I Ml Wall Slate allows crroi -11ee operation w11h fa f>te• 

processms 
• 0011011;.il Phan1orn 01sl1ble 
• uses ZBO Rc1res11 S191m1 
• Bank sclcc1ai110 po1140H per 111~11s11y s1anda«I 
• 	Bank 1n use de1e1nnncct by convcn1c111 DIP sw11Cll sclec11on 011:01.i 

bus bi ls 
• l ow powci 15 wa11s i 
• Convenient LEO 11idic;111on ol ban• 111 use 
• Boairt access ilme w1lh l~llS.200NSl· 240 S 
OTCEXPB8 Bait: Boatd 

QTCEXPJ2A 32K A&f 
QTCEXP48K 48K Kil 
QTCEXP48A 1BK A&I 
QTCEXP6'1K &lK Kl! 
QTCEXP6'1A &lK MI 
CLOCK CALENDAR • 
• i 1mc ol day 1n hours. minutes ano seconos 
• l4 hour for mal 
• Monll1 and day date luncuons 
• Simple read rns1rnments allow surplc mler lacc 10 basic;. Cf>IM e1r. 
• Wdl 1un w11h 4 HMz processots 
• Can !Jc located at any g1oup ol .11:0 po11 add1esses 

QTCCCSBB S 45.00 
QTCCCSK S 99.95 
QTCCCSA SI 49.95 

THE STAR MOOEM 
FROM LIVERMORE 

LIST 
PRICE 

$199.00 
Oto 300 IMut.J oata 1ate Compa11ole w11h 
Bell 103 """ 1IJ Answ ' 1I 011g1na1e F11 ll i 
Halt Duple• Socc1al se ll 1es1lc•1u1es 

MEMORY HEADQUARTERS 
2716 16K 5 Volt only EPROM . s15oo ea. 

101•15000 

2708 BK 450ns EPROM ........ .81'55°0 

•a•0 ea. 

2114·3L 1Kx4 300ns Low Power . 8 s45°0 

100 + •45• ea. 
5257-3L4Kx1 300ns Low Power .. 8/'55°0 

100 + '575 ea. 
FOR MORE INFORMATION SEE 

VISA 
PRIORITY ONE ELECTRONICS OUR 52 PAGE AD In JANUARY 

167238 Roscoe Blvd. Sepulveda , CA 91343 BYTE OR SEND $1.00 FOR 
CATA LOGTerms : Visa. MC, BAC. Check. Money Order . U.S. Funds Only . CA resldcn l s add 6'% sales l ax, • Sale Prices ere tor prepa id -Minimum orde r $10.00 Prepa id U.S. orders less tha n $75.00 include 5% shipp ing and•handl ing. orders only • Ouantltles ueMINIMU M S2.SO. E•cess refunded . Jus1 in case .. ploaso Inc lude your ohon e no. Prices subject lo 

change without notice. We w il l do our be st to main tain prices thr u Octoocr. 1980 ~~~;~+ ~~~~cb ~~l~~0~~~~·ae
"SOCKET and CON NECTOR prices based on GOLD. nol eiceedlng SSOO pe< oz. CHARGED APPROPRIATE 

FREIGHT 

http:0011011;.il


Circle 260 on inquiry card. 

TRS-80's 
DISCOUNTS of l 0 %. 15 % and More 

available . 

WE PAY Domestic U.P.S. shipping and 
insurance on minimum orders . 

NO TAXES ore collected on out -of -state 
shipments . 

TOLL FREE Order Number 800 / 531 -7466 . 

OPEN 8 :00 o .m . to 6:00 p.m .. Centra l 
Time . Monday through Friday ; 
9 :00 a .m . to 6 :00 p .m .. Saturday . 

Pan American Electronics 
Incorporated 

A ftad1e lhaek 
°'UT HORI ZEO S A LES CEN T E R 

1117 CONWAY MISSION, TEXAS 78572
[·,• l TOLL FREE ORDER NUMBER 800 / 531 -7466 I£1 I 

TEXAS AND PRINCIPAL TELEPHONE NUMBER 512/581-2765 ---. 

64K BYTE EXPANDABLE RAM 
OYNAMIC RAM WITH ON BOARO TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO. VECTOR GRAPHICS, 
SOL. ANO OTHER 8080 OR z.ao BASED S100 
SYSTEMS • 4MHZ Z·80WITH NOWAITS TATES . 
• 	 SELECTABLE AND DESELECTABLE IN 4K 

INCREMENTS ON 4K ADDRESS BOUNDARIES 
• 	 LOW POWEA-8 WA TTS MAXIMUM 
• 200NSEC 4116 RAMS. 
• 	 FU LL DOCUMENTATION . 
• 	 ASSEMBLED ANO TES TED BOAROS ARE 

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

16K MEMORY EXPANSION KIT 
ONLY $58 

FOR APPLE. TRS·80 KEYBOARD. EXIDY, 
ANO ALL OTHER 16K DYNA MIC SYS 
TEMS USING MK4116·3 OR EQUIVALENT 
OEV ICtS . 
* 	200 NSEC ACCESS, 375 NSEC CYCLE
* 	BURNEO ·IN ANO FULLY TESTED
* 	1 YR . PARTS REPLACE MENT 

GUARANTEE
* 	OTY. DISCOUNTS AVAILABLE 

VISTA V·20D MINl·FLOPPY SYSTEM
* 	S1 00 DOUBLE DENSITY CON TROLLER
* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY
* MODIFIED CPM OPERA TING SYSTEM 

WI TH EXTENDED BASIC 
$695.00 

32K BY TE MEMORY 
RELIABLE/COST EFFECTIVE EXPANDABLE RAM FOR 

6502 ANO 6800 SYSTEM- AIM 65-"KIM"SYM "PET"S44-BUS 
• 	PLUG COMPATIBLE WITH THE AIM·651SYM EXPANSION 

CONNECTOR BY USING 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 INVIS IBLE 

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

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

BOARDS ARE GUARANTEED FOR ONE YEAR ANO 
PURCHASE PRICE IS FULLY REFUNDABLEIF BOARD IS 
RETURNED UNOAMAGEO WITHIN 14 DAYS . 

ASSE MBLED WITH 32K RAM . 
& WITH 16K RAM .... 

TE STE D WITHOUT RAM CH IPS . 
HARO TO GET PARTS (NO RAM CHIPS) 
WITH BOARD AND MANUAL 
BARE BOARD & MANUAL 
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DEALS D DEALS D DEALS 

OUR BUYERS ARE IN 


CONTACT WITH EVERY MAJOR 


SUPPLIE R AND O.E.M. 


BUY HERE AT 1000 PIECE 


QUANTITY PRICES 

A LL MERCHANDISE 100% 


GUARANTEED! 15 DAY FULL 

CASH REFUND! 


MICRO 
SALES 

CA LL TOLL FREE: 1-800-435-9357 
TE RMS: Prepayment - C.O.D. up to$ I 00.00 - M/C. Visa 


Please allow personal check to clear be fo re shipmen!. 


WRITE FOR FULL CATALOG! 
JUST HOT STUFF SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 

POWER SUPPLIES 

If you ca n beat t hese I I 1· 
prices we will be truly ti':---~ amazed. OEM's al 5 00 - · 
lot pay more t h an this. 
Ca l l or w r ite to r fu ll 
spec . sheets. 

DISI< POWER SUPPLI ES 
PRIAM - SHUGA RT - SIEMANS - M ICROPO LIS 
t5V @l 9A - 5V @ .BA ' 24V @7A US-384 

SHUGART - SIEMANS  MP! 5Y." 
t5 \I @ .5A • 12\1 @.9A US 340 
+5V @2A !12V @4A US·323 

SHUGART - SIEMANS - CDC 8" 
+5V @ IA - 5V @. SA +24V @ 1.5A US-205 
+SV @l 2A - 5V @.SA •·24V@ 3A US 206 
+5V @l JA - 5V @ .GA +24V @ SA US-162 
t5V @l 1.7A -5V@ 1.5A +24 V @2A US·272 
...5V @ 2A t 12V @. 4A - 12V @.4A US·HTAA 

TELEVIDEO 912C 

$665.00 

Also have 920C, SO AOC. 
HAZELTINE, etc. W hat 
we d on ' c have is room on 
this page. Ca l I To l l Free 
8 00 number for prices. 

C-ITOH PRINTER 

$499.00 
Look c lo sely at the 
pho ro and see other 
adds in t h is rag at 
$995 .00. Perfect units, 
warra nteed. Only 5 00 pcs. Same st ory, 
manufacture re r had too many. 

ATARI 

800  $899.00 
400  $499.00 
As lon g as there is a 
p rice war, we will f igh t 
your batt le. Compare 
at your loca l Dept. 
store and b uy US MICRO. 

u . . 

S-100 POWER 

$49.50 

Sjmple Brute F orce. 
S· 100 Power Supply . 
6A @ + 16V, 6A@  16V. 
PC Board design. 

89.00 

33.50 
156.25 

52.50 
69.00 
89.00 
69.00 
37.50 

DUAL DRIVE SUBSYSTEM 

$995.00 
I f th is looks li ke a Lobo 
Drive System, d on't be 2 SHUGAR T 801R 
too led. Just because i t POW E R SUPPLY 
looks like one, w orks lik e one, smell s like one, 
and tastes like one (?) doesn't m ean it has to 
cosl I ike one! 

S1 -MOD (KIT) 

$239.00 
Comple te S - 100 12 Slot Compute r. Amp le 
system power w ith regulated power f or drives. 
E xcellent tor Subsystem or Hobby use. 
4 hours to build. 

EXPANDABLE RAM (KIT) 

Th is is the best al I 
around 64K board 
yo u c an bu y . I f aft er 
you see it 1 you d o n't 
agree return {unassem· 
bled) for full refund. 
Bank Select by extended address li n es. 

32K - $380.00 64K - $450.00 

321< STATIC (KIT) 

You have seen th is 
well known board 
aroun d for y ea rs. W e 
bought 5 00 of them 
and plan on co rn er ing 
t h e market! Bank 
Select on ex ten ded 
address Ii nes. $388 .00 

Z-80 CPV (KI T) 

The first time lhis 
w orld popular C PU 
offered in Kit. 2 se r ia l , 
3 parallel , CTC, EProm 
Z -8 0 at 4 mhz. Soft · 
ware band rate, etc. 

. I . .-.Jil"? '>°fl ··, :r.: 
I r I· }, j .1-i-. 

I~ ·I 
IJ I , ;~./ • • • ~I~, I 

$212.00 

OMA DISK CONTROLLER (KIT) 

·~  "-.; 
How many OM A Qjsk 
Controll ers are there 
on the ma rket? c~ n ' t 
mention the name at 
thi s LOW. LOW, L OW, 
price. 

\ : . ' . ..~ ...; 

I -.: · ~· 
. :n 

12 SLOT MOTH ER 

W e h a ve connectors and p ower 
supply too. Start your system 
with q ua lity components . 
Terminated . 

CONN ECTORS $ 150 ea. 

$265 .00 

$22.50 

4116s $4.25 
Expan si o n 16K Dynam ic 
RAM s tor Apple, TRS -8 0 
S-100 systems. T .I. , Mostek 
I nte l, Cal l tor manufacturer. 

200 NS 

DIP-80 $399.00 
Don' t be mislead b y th is a: i;. 
L O W price. T h is is a r ug  - ~ ·. 
ged 100% Duty C y c le , ___ 

7 by 7 Dot Ma tr ix Pr i nter. 
Brand new, fac tory wa r r. • RS -232 

•TRACT OR F EE D 

2114s 
One of the w or ld's two 

most popu lar STAT I C 

RAMs. F acto r y p r ime 

$3.95 
200 NS 

tested units. So ld i n lots of 8 on l y. 

FUJ ITS U, HI T A C HI , etc. 

TMS-4044 $4 25.00 
MM-5257 
INTEL 2147 250 NS 

Th e other of t h e wor ld's most popu lar STATIC 
RAMs. T hi s one is 4K b y 1 organization. Don't 
buy Go ld, buy these, t h e price wo n' t las t I 

2716s 
2708s 

$13.50 
$6.95 

R emember w hen 2716s were $5 0 .00 and h ard 
to get? T h ese un i ts are so beautiful i t 's h ard to 
part with theni. But we will, for a small price . 

Guaranteed ! 

SHUGART DRIVE 
8" 801R 

M anufactu re r h ad 
too many , buys at 
10 0 0 p iece rate, 

$385.00 
sa l es dropped, so we got'em. Fantast ic b uy , get 
them w h i le they lastl Full w arranty. 

Now is the time to 
expand t hat Trash-80 

MINI 

$265.00 
or Ro tton Apple ( no offense ! ) These go so fasr. 
Quantit ies l imited to t h ose on h and. Hurry l 
No Junkers! Factory wa rranty . 

SHUGART I SIEMANS I MPI 
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OATEL·s DAC-OSBC - 8 t»t DAC - $9.95 

s- DISKETTES - HARO SECTOR 
$1.75, 10/$ 16 .00 

'",.,... 
'" '"' 
"' n!J 

CRYSfALS $3 ·15u, 
1 000 M~l t G l..:.l.M H1 

FtlBeor~ CABLE 
r LA T (COLOR COOED~ 

<l . 000 MH1 8 1Xl0.l'.1Hl 
J 000 MH1 10.(XIOM .lfi 
J'j7 MH1 1a .ooo:.1H1 
&000 M~l f 20 .000 Mit t 
G 000 Mtt1 

RS232 
CONNECTORS 

f JOWIAE 
1li cond · .401pi:1 roo1 
40 .:011111 ..7&1p ei 1001 
!JOC'.OOtl..9010L"' IQ01 

DB 25PmDIB • .• , • $ :) .25 
DB 25S jt;rnill@ ... :S.1US 
HOODS .... ,. • • • Sl 50 

200PAV 111. LAS Erl .95 

LEO AEAOOUTS 

TILREEORELAV - SPS r &Y:l'O m nt t .00 

Silicon Power Rectifiers 
PRV 1A lA 12A 50A 12!">A 240A 
100 .06 u 35 :§0 .3.70 Koo
200 .U7 j Q .40 '30 4.25 6 .50 
-.00-:~.25 &.; t M 6.!ld !ulo 
ilOll .i1 ~~ .00 ~8:50'1Il0 
800 .1S 35 1.00 2.50 10.50 1G:W 

1000 .20 .45 1.25 3.00 12.50 20.00 

IN4 , 48 UN9141. . • •• • • , . 161$1 .00 
.1 or .0 1 u P25V coinmic fl i!K: . C<Jf.l 1. 161$1 .00, 100/$50.00 

M M 53B7 AA 
MM53 11'1 
MM5316 . ... . .• , 

CLOCK CHIPS I ~1 4lSI~~ 1~~~ ~::n "" 1!LSl:'CI '" MLSl.t' ~:~~1 " '"' "r4 t Sr.1(1 

: ~ :~ 1l:l'./1 1:-.
l 4L $1leJ M l5.l81 
f! L~L!ol 

,..,,,, •R'o\[Ji; H.J 

Circle 262 on Inquiry card. 

FREE 

6502 7.45 10 @ 6.95 50 @l 6.55 100 @l 6.15 Commodore CBM Centronlcs 737 Proportional Spacing Printer $800 
6502A 8.40 10 @ 7.95 50 @l 7.35 100 @ 6.90 NEC Spinwriter·parallel 2450 
6520 PIA 5.15 10 @I 4.90 50 @l 4.45 100 @ 4.15 

PET SPECIALS 
- ------·-·· ·-~---~······ · · ·· · · ····· · ······ ----·---·----·---Up to $235 free 
SY M- 1 S209 with 4K RAM S 2386522VIA 6.90 10 @ 6.50 50 @l 6.10 100 @ 5.70 rv<v merchandise 
SYM 6AS·1 BASIC in ROM 85~ with purchase of one of 

(<; following CBM ·PET 
6532 7.90 I0 @I 7.40 50 @I 7.00 100 @l 6.60 

SYM RAE-112 Assembler in ROM 8521 14-L450 4.65 20 @I 4.35 100 @l 4.15 
II ems: MDT 1000 Synertek Development System 134521 14-L300 5.95 20 @I 5.45 100 @l 5.10 

8032 32K ·6~ column CRT $1795 235 KTM-2160 Synertek Video Board 3492716 EPRO M 21 .00 5 @ 19.00 10 @I 17.00 
8016 16K-80 column CRT 1495 205 KlM-1 (add $34 for power supply) 1594116-200 ns RAM 7.00 8 @l 6.25 
8050 Dua l Disk Drive·950.000 bytes 1695 220 Seawell Motherboard-4K RAM 1956550 RAM (PET BK) 12.70 CBM Modem-IE EE lnlertace 395 50 Seawell 16K Static RAM-KIM, SYM. AIM 320S-100 Wire Wrap 2.65 Solder Tail 2.15 CBM Voice Synthesizer 395 50 

Leedex Video 100 12" Monitor 1298N full size graphics keyboard 795 100 
Zenith Z19 Termina l (factory asm.) 770CASSETTES-AG FA PE·611 PREMIUM 16K Full Size Graphics orBus iness Keyboard 995 145 


High output. low noise. 5 screw housing. labels. 
 32KFull Size Graphics orBusiness Keyboard 1295 205 KL -4 M Four Voice Music Board for PET S34.90 
C-10 1015.65 50/25.00 100148.00 2040 Dual Disk Orive-343.000 byles t295 205 Visible Music Monitor (4 Voice) for PET 29.90 
c- 20 1016.45 50129.50 10015700 2022 Tractor Feed Printer 795 100 SPECIAL-KL-4M with Visible Music Monitor 59.90 

2023 Pressure Feed Printer 695 90 --- -· ------------------··· ---- --- - ------------ --- ------- ----·--·C-30 10/7.30 50/34.00 100/66.00 
MICROTH ELLO for PET by Michael Riley $9.95C2N External Casset te Deck 95 12All other leng th s available. Write for price list Machine language version- you can't win at Level 5.Used PETs !limited qua ntities) Call 

VISICALC for PET (CBM/Personal Software) S128 

-----····-------·-·····-----

E STAR MODEM) I\.__ ATARI 800 SPE CIAL$799 CBM Assembler/Editor (disk) 89 
CBM General Ledger. NP. A/R NEW! 270 

From t.1vefmore Dara Systems 

ATARI' All Atari Modules 20% OFF IEEE Ill • DO E• 
SALE $288 

PAPER MATE 60 CommandPET Word Processor $29.951sm • oo E• Full-featured version by Michael Ri leySALE SI 39DISKS - -------···------------------------·---
CBM Full Size Graphics Keyboard $ 74(wrile fo r quant ity prices) ; ; A P Products 15% OFF
WordPro I-for BK PET 25 

SCOTCH (3M) 8" 1013.10 50/2.85 10012.75 Word Pro 11 -16 or 32K. 2040. Printer 72 All Book and Software Prices are Discounted 
SCOTCH (3M) 5" 10/3.15 50/2.95 100/2.85 WordPro ll f-32K. 2040. Printer 178 

PET Personal ComputeJ Guide (Osborne) S12.75 
Maxell 5" 10/365 5013.40 100/3.15 WordPro IV fm 8032 268 

PET and the IEEE·488 Bus (Osborne) 12.75PASCAL Compiler for PET 75Maxell 8'" Double Dens. 10/4.10 50/3.95 100/3.80 
6502 Assembly Language (Osborne) 9.45Verbalim 5'" 1012.40 50/2.35 100/2.30 Programmers Toolkit-PET ROM Utilities $ 44.90 Programming the 6502 (Zaks) 10.45BASF 5" 10/2 45 20/2.35 100/230 PET Spacemaker Switch 22.90 


BASF 8" 10/2.50 20/2.45 10012.35 
 6502 Applicat ions Book (Zaks) 10.45Oust Cover for PET 7.90 
Diskette Storage Pages 10 for 3.95 Prog1amming a Microcomputer. 6502 7.75 
Di sk Library Cases 8" - 2.85 5" - 2.15 

IEEE-Parallel Printer Interlace for PET 79.00 
6502 Software Bookbook (Scelbi) 9.45IEEE-RS232 Printer Interface fm PET 149.00

A8 C I115 E. Stump Road WRITE FOR CATALOG 
Montgomeryville, PA 18936 215·699-5826 ompu ers Add $1 25 per order for shipping We pay balance 

of UPS surface charges on all prepaid orders. 
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PRINTED CIRCUIT BOARD TRANSISTOR SPECIAL.S DIP SOCKETS 
ZN 1JIQf'IH' G!: TOS J i11o;l 
m 1J01 Pt:1• r.1: ro-c ... t .,, 

B PIN .17 2:> PHIJ JO1:i.iCUl\ F'l l '1GE1 0 !l. J.J1,00~ - :.: s· DOUBLE SIDED EPOXY BOARD urn· thick; 
JtU5ol{lf'Nl'(,[ 10J .. I ~ PIN .;/() 24 PlN .35S.60 !!a .. . .............. . . . .. 5..f~2 . 60 
 1.'l!i2'J3 r;Pri S\'.'1TC1 t1 N[l PO\..tA ' ~ 1 % 

16 PJN .n 28PIN <O.w~ r 800.t II Cll RF ? M tl'.ilS IOFI u"r~

:m:in2 ,~ rr' ~.. ro 3 '
EPOXY gliiss vec::1cr boord 

IBPIN 25 '10 PIN 60" 1110· 1hlck w ith 111 0" ,;:p.ndl"l!I .-m " x G~ " $1.95 1J'MSO!l:l'rll"S1TOl '""' 
:m50!6JlNP SjT09<! ~ , 0041 ""' 11;11:n ti r N s. Ar ~ Ii~'MSOO -30 74S20 .40 NS153 - 1. IO SAN KEN AUDIO POWER AM PS
21tJ'lll.l UllNS. IO:lFlf 1- 1 ~ Si 1010 G 10 WATIS $ 7.50 

74SOS - '15 NS32 - 4G 14S157 - l.25 
?4S02 - 3il 74 S30 - ,40 ?4$ 151 - 1,25 JtHiiX'.IJlPNS:.10~ J'J , 00 

:t'/U:rt.Hlf'r~ S. IO 00 SI 1020 Ci :20 WAfTS . $13.75 


74 $08 - "0 74 SB9 - I 90 145 158 - 1.:25 
 11amurt~S1to1& ~1100 S I 1050 G 50 WATIS '" •'6.90
1t07.f.il;J'lt,S,TO 'l ' ..74511 - .35 74 S 11 2 - 85 74517.;1 - 1.~0 ni:J:'»114rr: s. mg' fj.'1- , 00 
n l:n:illf'Nl'S0 T097 U l OO 

2N~2'!'."H; l•N $1 TO '10 

2NIJ ICl!l l' llPS1 I02.'IO ' ~ !;i5 " -22Uf35V 5J& 1.{1 0 


74515 - .40 7'1 Sl40 - 1.oo 7"1S257 - 1 50 
'1.1UF 15V 5/$1.00 

6 8UF 3 5V 4 r$ 1.00 


t11>Jmurus1 t o.z:ro 15UF' 1GV Jl. $1 .00 

7 WATT LD-65 LASER DIODE IR $8.95 2N l.l:llJl1tW(le f D!J '-~ .47UFJ5V 5.1$1.00 


25 wmt ln fr il Fled f>ulse ISG 2006e<1L1iv .) 
 t1P31U.f'NPS• T0220 6l1Uf 35V SJ$1 00 

ir l 5(,..l l NP! l l ,\l\IPOWE11 


'"" 30Uf 6V 51S1.00'~' "!(] 1UF 35V 5/S1 00 33UF20V ' .60·-'-"-'"_o_;._'"' _'s_""-"-'-"""- '-'"-'-'"-""'- 1____,_2•_.9_ 2.2UF 2QV 5 ~ $ 1.00 IOOUF 15V ' .70TTL IC SERIES 1-li 11i7 l .l Uf 21lV <l /$1 00MINIATURE MULTl· TURN TnlM POTS 7Al (i0 ~' 15CIUF 1EiV .95 

100, EiK, 10K , 20K. 2SOK. 1 Mog. S.75 Qnch 3/ 2.00 
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---------------------------

-COMP l
I 
DAL-COMP gives you the finest lines in electronic hardware, components, computer boards and peripherals. 1----------------------------------------, 


: $5.00 CASH COUPON : 

1 With Prepaid Order of $100.00 &over - Expires Sept • 30th 1 
~-------------

2114L-38FOR 35.95 2716 5V 16.95 
4116 8 FOR 39.95 Buy 4 Sets at 8 FOR 32.00 TMS 2716 + 5 - 5 + 12 15.00 
Buy 4 Sets at 8 For 37.00 100 Lot 3. 75 EA 2708 6.25 

1771 
1791 
TR 16028 UART 

1863/ AY5 101 5 UART 

$2350 USRT 

2513 (3021 ) CHAR GEN 

2513 (2140) CH AR GEN 

MC14411 

26.00 
37.00 
3.50 
5.00 
6.50 

10.95 
10.95 
11.00 

3242 Refresh Chip 
6502 CPU 

Z80A 
8080A 
8035 
8085 
8086 

10.15 
11.50 
12.00 
3.50 

17.95 
19.95 
75.00 

8156 
8212 
8214 
8216 
8224 
8226 
8228 

20.00 
3.50 
4.00 
2.95 
3.00 
3.00 
5.95 

BEFORE YOU BUY 
Call Dal-Comp for prices on all your electron ic and computing needs. We offer the finest products in the 
industry at prices you can compare with anyone . Check our fast service and responsive sales people . 

CB2 Z-80 CPU BOARD 
SSM  CB2- KIT  $219 .95 

SSM  CB2 -A&T-$305.00 

EPROM ERASER 
Compact durable quality UV Lamp lor erasi ng 
EPRO MS. Features a special sa fety tock to preve nt 
accidental exposure . Erases up 10 tour devices 

1702A. 52030. 53040 . e1c .) 
s1mu llaneously. 

UV S-11E $68.95 

(2708 . 2716 . 2732 . 

DIP SWITCHES 
3 Po s . $1.00 6 Pos. $1.10 
4 Pos. 1.00 7 Pos . 1.15 
5Pos . 1.00 8 Pos . 1.20 

WIREWRAP SOCKETS 

8 Pin .39 
14 Pi n .46 
16 Pi n .50 
18 Pin .68 
20 Pin .85 
22 Pin .42 
24 Pin .94 
28 Pin 1.23 
40 Pin 1.60 

VERBATIM 
VER·MD 525·01 Sott Sector lor 529 .95 

TRS 80 App le 
VER·MD 525·10 Hard 10 Sector tor $29.95 

Nonh Star 
VER·MD 525·16 Ha rd 16 Sector tor 529 .95 

Micropotis 
VER·FD 32·1000.Hard Sector lor $35.95 

Shugan 801R 
VER·FD :M·1000 Solt Sector tor $35.95 

IBM 3740 

.----------...t 

104 2 PARALLEL &2 SERIAL 
1/0 BOARD 

SSM  I04  KIT  $149 .95 
SSM  104  A&T  $215.00 

.,._________-I 

AIO APPLE SERIAUPARALLEL 
INTERFACE 

KIT ... . . . . . ........ . $124 .95 
ASSEMB LED & TESTED . $164.001-----------t 6 Slot Bare Board 

VB3 80 CHARACTER VIDEO 
4MHz BOARD 
SSM  VB3  KIT  $359 .95 
SSM  VB3-A& T -$439.00 

ZIP DIP II SOCKETS 
16 Pin $5.50 
24 Pin 7.50 
40 Pin 9.00 

1----------....
RS-232 CONNECTORS 

DB25P - Male Plug $2 .95 
DB25S - Fem ale Socket 3.60 
DB25C - Cover 1.50 

RS232 SPECIAL $6.50 
(1-DB25P  1·DB25S - 1 Cover) 

MOTHER BOARDS 
$19.00 

6 Slot Kit 36.00 
8 Slot Bare Board 24.00 
8 Slot Kit 47 .00 

12 Slot Bare Board 29.00 
12 Slot Kit 62.00 

TERMS Of SA LE : Cash . checks . money orders. VISA. Mas ter Charge . Minimum Order Sl0.00. Texas residents add 5% sales 14>< . Minimum shipping and handling 
charge S3 .00. COD orders add S2 .00 COO fee . U.S. lunds only. PRICES SUBJECT TO CH ANG E WITHOUT NOTICE . SO ME ITEMSSUBJECT TO PR IOR SALE . WE 
RESERVE THE RIGHT TO LI MIT QUANTITIES. 90 DAY GUARANTEE . SA LE PR ICES ARE fOR PREPAIO OR DERS ON LY. FOR OPEN ACCOU NT PLEASE CALL FO R 
PRICING & TEA MS. 

DAL-COMP M/O DIV . 2560 ELECTRONIC LANE , SUITE 108, DALLAS , TEXAS 75220 • (214) 350-6895 
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Clrcle 265 on Inquiry card. WAMECO 
THE COMPLETE PC BOARD HOUSE 


EVERYTHING FOR THE S-100 BUSS 

* FPB-1 FRONT PANEL BOARD FOR 8080A AND ZBO 

SYSTEMS IMSAI COMPATIBLE. 
PCBD ........ $56.95 KIT ........ $1 75 .00 

* MEM-2 16K RAM 2114's. ADDRESSABLE IN 4K 
BOUNDARIES. 
PCBD .... $33.95 KIT (LESS RAMS) .... $80.95 

* EPM-2 16/32K ROM USES 2716 OR 2708. ADDRESS
ABLE IN 4K BOUNDARIES. 
PCBD .. .. $33.95 KIT (LESS ROMS) .... $74.95 

* CPU-1 8080A PROCESSOR BOARD WITH VECTOR 
INTERRUPT. 
PCBD .. . $33 .95 KIT .... .. . . $124 .95 

* 108-1 1/0 BOARD. ONE SERIAL, TWO PARALLEL 
WITH CASSETTE. PCBD . . . . . . $33.95 

* FDC-1 FLOPPY DISC CONTROLLER BOARD USES 
1771 . PCBD .... . . $45 .95 

* OMB-12 13 SLOT MOTHER BOARD. 
PCBD .. ...... $42.95 KIT . . .. . $ 125.95 

* OMB-9 9 SLOT MOTHER BOARD. 
PCBD ....... $35 .95 KIT .. . . . .. $109.95 

* PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBD ... .. . .. $29.95 KIT $49.95 

* RTC-1 REAL TIME CLOCK BOARD WITH TWO 
INTERRUPTS. 

PCBD . . . . $29.95 KIT . .. .. $79 .95 


* MEM-1 SK RAM , USES 2102 's. 
PCBD .... $33 .95 KIT (LESS RAM) 

* EPM-1 4K 170Z BOARD. 
PCBD .. . . $29.95 KIT (LESS ROM) 

$71 .95 

... $59.95 

FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 

Z-80 CPU BOARD WITH ROM, 8 PARALLEL PORT 1/ 0 BOARD 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 

AT YOUR LOCAL DEALER 


MOST PRODUCTS FOR IMMED IATE SHIPMENT. NO 4-8 WEE K DELAYS REQUIRED FOR OTHERS. 

( wmc};nc. 

WAMEGO. INC., P. 0 . BOX 877 • 455 PLAZA ALHAMBRA • EL GRANADA, CA 94018 • (415) 726-6378 

• 	 TV sync-s opnroter circuit 

• 	 Hlgh-sonsitivity 1mV/div 
(5MH•I 

• 	 Swoop-t jmo mogni fior 
(10 1lmos) 

• 	 Z-aids input (lntonsity 
modulation} 

• Signe I delay line 

• 	 X -Y operation 
• 	 Troco Rotot ion NEW 

$945.00 HICKOK 

1--------,-----=--M=-o=r=-e-::--:s=-e=n_s_i_t_iv,e__t_o_ y_o_u_r_i_n_p_u_t---iLX 304 

EPROM 
s1oso 

EPROM 
(S Voll) $1680 
2716 

POWER SUPPLY 
5 Volt 3 Amp 

A.PS 5-3 

\ 1.9 $42.50 
10 UP $40.65 

" "" $38.85 

* 160/o * 
DISCOlJNT 

SD SYSTEMS 8080A DIGITAL COUPON 

Circle 266 on inqui ry card. 

FUNCTION GENERATOR KIT 
XR2206K8 

ll ll• lR fi l lw fOU 

U ... 1- UPPl \ 0" 

$19.95 

7." -
..___..., .,,. 

I"""' ,,~.... 

Z 80 STARTER 
- SYSTEM 

VERSAFLOPPV I 
FLEXIBLE DISK 

VDB-8024 
VIDEO 

DRIVE Controller DISPLAY BOARD 

--27002 oooom/T • .. $250 38013 ..••m/ T . .. $470 
38005 assem/T ... $335 

356 BYTE October 1980 

19.BU1 

27001 kit •... .. 
38001 assern/ T . _. $480 

Add-On RAM Kit 
27010 (16K.Bd•vicu) $165 

MULTIMETER 
Co mp•cl 
Ace ur • t ie 

Dependable 

NEW LOW 

PRICE

•5239.00 

21os 

Bn ng 1his C"Ol ...0, in to one o f our sto res or 

mai l to ou r Mail Order address shown below and 
receive a I 0 % DISC ·01 ·,y 

on pu rchases from this Ad of $ 100.00 or more . 

Offer E,'t)•IRES 011October31.. 1.980 

NAME 

ADDRESS 

CITY S I AlE 

ZIP P~lONE NO 

CCk1pons acce mec: only w11h lull name .a nd .:ldd1ess hUc1 I 111 

· A) ~'"'""' '... ~·· "'""' C11l1lu1ma 11! .nd~ni.. ud LI 6 "\. uta~ t .> 11. Mm•mum 011 lu• 'SlOOO 
Aclrt S:» 00 to c;o ~ fl ' po"11•ge end h ~orll 1 nQ M ,urnr ChA•ftu iUHI V•~M wl!llcoma~ 
Pt11;150 •ri<:ludc ~ ou1 c;hiugo c;;i111 n umhcr 
!me1 bon1 ~ 11 u1n1.Mi1 .-n(t t1 ) p.,a 11o r1 u.u ie PHONE ORDERS : (2 t J ) 64 1-4064 

MAIL ORDER PORTLAND 
r o e.,. :nosv 1 1 n o,; t . •:.-<1 ....~ 
~Cll'l.C>\ llO ,.,....,_ 0 11191~10 

(1 111 14 1 1QO !MIJ:r 254--5~• 1 

SANTA ANA 
1JOC1l la•...... ,. •., 
..... ,, ,• .,....., c ~ "S1 t~ 

111•1 ~l•O.a 

CULVER CITY 
1 I OilO ~·· '• • oj\A II• • " 

i;.. .... c. ,, c;A'lltr-1>:1 
l;IUI .)tl;J)D't1o 

TUCSON HOUSTON ATLANTA SUNNYVALE 
•~1• 1 II•..-""• • ,Mlln0< "rnQnrt J)]G~ 10'd ..._l ll ol •• l 1~1 l •C:.1 ..., " D "' H ' 
1..c _. ,..z a~ 1 11 ''""' " - . 1 :il.l?Mlll A.ttan,. c;. 1t.Ji;QO~ ~..~ •• ••• c .o.u~f*' 
16011 111111Jo&11 n111 SN-"'*" r.a1M 1 21 1 1100 141111 1 u.i.. 111 



DIGITAL RESEARCH COMPUTERS 

(214) 271 ·3538 

32K S-100 EPROM CARD 
NEW! 

USES 2716's 

Blank PC Board  $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROt.\ s (450 NS) Are $19.95 EA . Wllh Abov e Kil. 

KIT FEATURES 7. Any or all EPROM locations can be 
disableoI Uses • 5V on ly 2716 (2Kx8) EPROM's 

2 All ows up 10 32K ol sollware on line! 
3. IE EE S· 100 Compal Ible 

8. Double sided PC board. solder-masked, 
silk·screenP.d 

4 Addressa ble as 1wo mdependen1 16K 
blocks. 

9. Gold plaled contact lingers 
tO. Unselecled EPROM's au1omat1cally 

5. Cromemco ex1ended or Nert hslar bank powered down for low power. 
select 11 Fully bulfered and bypassed 

6 On board wa11 stale c1rcui1ry 1f needed. 12 Easy and qu ick to assemble . 

16K DYNAMIC RAM PARTIALS 
¥-. \ INTEL 2108 SK X 1 RAMS I.. 

\... Q Q 8 FOR $9.95 32 FOR $35 O 0 I( I 
FACTORY PRIME! . 

Huge spec ial purchase of INT EL Dyn amic RAM's . These 
are 2108-4, 300NS, BK, Ceram ic DIP. Th e 2108 ·is the· 
INTEL 21 16 (16K) tested for eit her uppe r or lower SK only. 
These are factory pri me. Full Spec. See INTEL 1978 Cat. 
for deta ils or Memory Design Handbook fo r appli cation 
data. Both IMSAI and EXTENSYS did mfq. S-1 00 RAM 
boa rds using these devices.  P.S. These devices will not 
work in the SD EPANDORAM'u. Please specify upper or 
lower 8K. (S1626 or S1627) . A super easy RAM to interface 
to a ZBO . 16 PIN DIP. 

FOR 
4MHZ 

LOW POWER - 300NS 
2114 RAM SALE! 

8 FOR 
$44 

4K STATI C RAM 'S. MAJ OR BRAN D. NEW PARTS. 
These are the most sought af ter 21 14's. LOW POWER and 300NS FAST. 

8 FOR $44 

16K STATIC RAM KIT-S 100 BUSS 
PRICE CUT ! 

16K STATIC RAM SS·SO BUSS 
PRICE CUT! 

KIT FEATURES· 
1 Addressable es lour sepa rate 4K Blocks 
2 ON BOARD BANK SELECT circuitry (Cro· 
memco s1andard'I Allows up 10 s12K on tine' BLANK PC BOARD W/ DAT A-$33 

~ - ~~~~,~~64~~~h~~:~~i~=~;'~TATES LOW PROFI LE SOCKET SET-$12 

5 Double sided PC Board, with solder ma_sk ana SUPPORT IC'S & CAPS-$19.95 
sdk screened layou t Gold plated contGct lingers 
6. All address and data tines 1u11y buffered ASSEMBLED & TESTED-ADD $35 
7 l<lt includes ALL parts and sockets 
B. PHANTOM Is jumpered to PIN 67. 
9 LOWPOWER· unde1 l .5ampsTYPICAllrom OUR #1 SELLING 
1ne +8 Voll Buss 

10. Blonk PC Board con be populated as ony RAM BOARD! 
mul! lp le ol 4K. 

FOR 2MHZ 

ADD $10 

ASSEMBLED AND 
TESTED - $35 

KIT FEATURES 
1 Addressable on 16K Boundaries 
2 Uses 2114 Slotlc Ram 
3. Fully Bypassed 
4 Double sided PC Board Solder mask 

and si ll< sc reened layou1 
5 Al l Paris and Sockels included 
6 low Power · Under 1 5 Amps Typical 

BLANK P C BOAR D - S30 COMPLETE SOCK ET SET-$12 
SUP P O RT IC'S A N D CA P S- $19.95 

ic.'f-l\ STEREO! llJEvv/ 16K EPROM CARD-S 100 BUSS 
~ S·100 SOUND COMPUTER BOARD 

Al last. en S· 100 Board tha1 unleashes lhe full power of 1wo COMPLETE KIT!unbelleYa ble General lns1rumen1s AY3·B910 NMOS o:omputer 

so und IC's. Allows you under tola l compuler control 10 

generate en Infinite numbe r of special sound effee1s for 
 s949s 
gemes or any ol hor program. Sounds can be ce lled in BASIC , 
ASSEMBL y LANGU AGE. etc. (WITH DATA MANUAL} 
KIT FEATURES: 

: ;~ciRG~A~~~~~L~~OM;i~i~ ~~sBOARD. BLANK PC 
•USES ON BOARD AUDIO AMPS OR YOUR STEREO BOARD W/DATA 

: ~~~~C~D~~-~~iJ~~~~ ~:~~WARE ARE INCLUDED. ~---$-3-1--~ 
• PC BOARD IS SOLDERMASl(ED. Silt< SCREENED. WI TH GOLD CONTACTS. 
• EASY, OUICK, AND FUN TO BUILD. WITH FULL INSTRUCTIONS 
• USES PROGRAMMED 110 FOR MAXIMUM SYSTEM FLEXIBILITY 

Both Sa.sic and Assembly Language Programming e:ic.amples are included 


SOFTWARE: 
SCL '•is now a"<hlable• Our Sound Command Language makes wri11ng Sound Ellccts programs 
a SNAPt SCL'Malso mcluc:11:iS 1ou\mes la r 8eg1s1cr -Ex.a mlne-Mod1ly, Memory-Examlne~Modify . 
and Play- Memory SCL · ~ ls a"'a1rable on CP/M " compatible diskette ol 2708 o r 27 16 D1skc11e 
524.95 2708 • S19-95 2716 • $29.95 Diskcllc Includes lho source EPROM'S ere ORG at 
EOOOH 

$59.95 
KIT 

BLANK PC BOARD - $28 

USES 2708's! 

Thousan ds of personal and business systems C.H.amd lhe wor ld u~e this boaro w lf h 
complete satisfact ion Puts 16K of sottware on line at ALL TIMES' Kit features a top 
quality solde(masked and silk-sc reened PC board and li rsl run parts and sockel s. Any 
number of EPROM loca1ions may be disabled to avoia any memory con ll icts. Fully 
buffered and has WAIT STATE capabililies . 

ASSEMBLED AND FULLY 

TESTED - ADD $30 


RCA CMOS COMPUTER CHIP SET 

INCLUDES: 

1-CD P 1802CD CPU 1- CDP1861CD VI D EO IC 
2-CDP1822CE 256 x 4 RAM 1-CDP1862CE COL O R G EN. 
1-CDP1858CE 4 BIT L ATCH 1-CDP 1863CE SOUN D GEN. 

COMPLETE SET $45 LIMITED OTY 

NEW! G.I. COMPUTER SOUND CHIP 
AY3-8910. As leatured in July. 1979 BYTE• A fan1ast1cally powerful Sound & Musoc 
Generator Perfect lor use with any 8 Bil M icroprocessor . Co ntain f. : 3 Tone Channels . 
Noise Generator . 3 Channels of Amplitude Control 16 b1 1Envelope Period Control , 2-8 
Bit Pa rallel 110 . 3 D 10 A Converters. plus much more• All in one 40 Pin DIP. Super easy 
interface to the S- 100 or o th er busses. 

SPECIAL O FFER: $14.95 each Add $3 fo r 60 page Data Manual. 

TERMS: Add $1.25 postage _We pay ba lance. Ordfirs under $ 15 add 75¢ 

handl ing. No. C.O .D. W e accept Visa and MasterCharge. Tex. Res. add 5% 


{OF TEXAS) Tax . Foreign orders (except Canada) add 20% P & H. 90 Day Money Back

Digital Research Computers 
P .O . BOX 401 565 • GARLAND, TEXAS 75040 • (214) 271-3538 Guarantee o n a ll items . Orders over $50. add 85<t fo r insurance. 

•TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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Circle 268 on inquiry card. 

lE=:,i CALIFORNIA COMPUTER SYSTEMS 
16K RAM BOARD . Fully butlered addressable in 4K 
blocks IEEE slanda rd 101 bank •ddressing 2114 's. 
PCBD $28 95 Kil 450 NSEC S249.95 

PT-1 PROTO BOARD. Over 2,600 holes 4 .. regula 
lors All S-100 buss lunclions labeled. gold l ingers. 
PCBD $28B5 

PT-2 PROTO BOARD Similar 10 PT-1 excepl sel· 
up 10 handle solder 1a i l socke1s. PCBD $28.95 

CCS MA IN FRAME. K11 (S-100) $339 95 

APPLE EXTEN DER . Kil S22.95 

APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490. Kil 5275.00 

ARITHMETIC PROCESSOR FOR APPLE 781 lA. 
Kil $350.00 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A K11 589.95 

APPLE SYNCHRONOUS SERIAL INTERFACE 
77 t 2A . Kil $89.95 

ALL OTHER CCS PRODUCTS AVAILABLE 

SSli/
PB -1 2708 & 27 16 Programming Board wilh pro 
vis ions lor 4K or SK EPROM. No exlerna l supplies 
required . 1ex1001 sockels. Kil S143.00 

CB-1A 8080 Processor Board . 2K ol PROM 256 
BYTE RAM powe1 on l resl Vec1or Jump Paralle l 
por l wllh slaltJs Ki l S146.00 PCBD S31 95 

VB -3 BOx24 VIDEO BOARD Graphics included 
'IMH Z $.179 .9!\ 

10-4 Two seria l 110 ports w11h lull handshaking 
20160 ma Clmen1 loop : Two paral lel 1/ 0 porte. 
Kil S168.00 PCB,D $31 5 
VB · IC 6J x 1 ~ video bonrd , upper lower case Greek 
compo slle and para llel video wilh sol lware. S-100. 
Kil . S 143.00 

CB -2 ZBO CPU BOARD. Kit $199 95 

AIO APPLE SERIAL/PARALLEL $144 95 

ALL OTHER SSM PRODUCTS AVAILABLE 

_wmclinc. WAMECO INC. 
FDC-1 FLOPPY CONTROLLE i'l BOARD wi ll drive 
shugan, pertek , rernic 5" & 8" drives up lo 8 drives, 
on board PROM with power boo/ up, will operate 
wi l h CPM'" (not included) . PCBD . $43 95 

FPB -1 Front Panel. IMSAI size, hex displays. Byte, 
or instruc l ion single s1ep . PCBD $48.50 

MEM-1A 8K x 8 tully bullered . S-100. uses 2102 
lype rams. PCBD $28 95 

OM -12 MOTHER BOARD. 13 slot. 1ermina1ed, S-100 
board on ly $39.95 

CPU -1 8080A Processor board S-100 wllh 8 lever 
vector interrupt. PCBD $28.95 

RTC-1 Reallime clock board . Two independenl in
terrupts. Software prograonmab le PCBD $25 .95 

EPM -1 1702A 4K Eprom card . PCBD $25.95 

EPM-2 2708 127t6 16K / 32K EPROM CARO. 
PCBD $28.95 

QM -9 MOTHER BOARD. Sharl version or OM-12. 
9 Slots . PCBD $33 95 

MEM-2 16K x 8 Fully Bu llered 2114 Boa rd. 
PCBD $28B5 

PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBD ..$28.95 
108-1 SER IAL AND PARALLEL INTERFACE. 
2 paralle l. one serial and casse11e 
PCBD 

2708 
2716 

s 9 49 
$35.95 

21 t4L 450 NSEC 
2114L 200 NSEC 

$28.95 

$5.99 
. $6.99 

OCT. SPECIAL SALE 
ON PREPAID ORDERS 

(Cha rge ca rds nQt 1ncludod on lh1s ol!er) 

RAM SALE 
MEM-2 . PCBD .... _. . 
MEM-2 + PARTS LESS RAM .. 
MEM-2 Ml KOS # 7 450 NSEC... 

. ....$25.95 
. .. S49.95 

S199 95 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 wi lh MIKOS =7 16K ram 
wi th L2114 450 NSEC ....... . 
MEM-2 w lih MIKOS =13 16K ram 
w ith L2114 200 NSEC 

CPU-1 wi th MIKOS =2 8080A CPU 
QM-12 wit h MIKOS =4 13 slol mother 
board 
RTC-1 wi lh MIKOS =5 real time clock 
EMP·1 with MIKOS =10 4K 1702 less 
EPROMS .. --·
EPM-2 wilh MIKOS =11 16-32K EPROMS 
less EPROMS 
QM -9 wilh MIKOS =12 9 sic/ molher 
board 
FPB-1 wilh MIKOS =14 all parts 
fo r Irani panel 

$229.95 

$249.95 

$99.95 

$110.95 
$65 95 

s 49.95 

$65 95 

S99 95 

$144.95 
M IKOS PARTS ASSCATMENTS ARE ALL FA.CTonv MARKED 
PARTS KITS INCLUDE All PART S l15TED ~$ REOU1nEo 
FOR THE COMPLETE K IT LE SS PARTS LISIEO ALL SOCK · 
ETS rN CLUOED. 
LARGE SELECTION OF LS TTL AVAILABLE 
PURCHASE 550.00 WORTH OF LS TTL ANO GET 
10°o CREDIT TOWARD ADDITIONAL PURCHASl:S 
PREPAID ORDERS ONLY 

(415) 726-7593 
P. 0 . Box 955 • El Granada, CA 9401 B 

Please send lor IC, Xistor and Compuler parts l ist 

VISA or MASTERCHARG( . Send .1ccoun t number , 1nle1b.rnk num. 

ber, eJpira t ion date and 5-•gn you1 order tii:ituoi: . PD'!. I Jije wlll 

tie 11dd l!'d cr1c-c k or rrone)' ord er wdl t>e scn1 pos1 p.>i CJ In U.S 

If you are fl.Q t a rer.u1a1 c u~ tomer . pl ease use chiu gC! , cast11c1 ·~ 

check 01 post al money order. Olhern1se Iher e will be a lwo 

week d~ l a)' lo r chec ks lo c lea r . C.1t1f , re$ldenl !. McJ (lci,g 1,11 

Money ba ck 30-day ~uariln lee . We can no1 aiccep1 rt.'1urned 1C":1. 

I ha! 11ave be en so ldered 10. Pr ices 5uUj ec t lo r:A.ingc wilhou l 

notice. St O mlnlmllm i:mlrr. SJ.SO ser"¥i ce char v,e on ar dors 

less lhan '$ 10 .00. 

Tako 20% all' LS'prices 
f4l500 1-.s1u,.14 lS<l1 l • l5160 " ..,. 
l 4lS<ll 14lSl61,. ... 
14 L504 ... 14lS l61 .. 
14 LSOI 14l516l,. 

"'..1U S09 14l5164 

l • tStO l4LSl4.$ 


" " 
" ...U t$10 14l S ll'O 

14lS21 14LStH 

14 LS22 ... IUSll\ 


" .. 
" 

., 

.. ,,"' .....14 lS16 ,. LS tto 
14LS17 14l $19l 
14LSlO 14lStt.$ 
l • LSJ1 ,. " ..14L$ 196 
l•t.Sle UlS'7 1 

14LS140 
" 

14LS4 1 ,.,"" l • l S• e " UL S14 1 ,., 
. ..... . ... .. ....... .....__•._,.. ... .,,.._._ .. ...- . . . ..... ... .......q.._. .. ... 
 IU S SI " l • LS14 l 110

/4 LSS •.... _, ·-•0''"""""•-""9"• "" '""\'-11 ......- .... .. .. .....,- . ... ~- ....... o 
 " IU51'4 ...
14L514 ~ ...l4l514 S...... ..,_, .. ....,............ -.."°'°'··-· .,.,,_, ............. _......... .... ......., 

14L51$ ., ..14l51)].... , - ·• •"•II•• _, ,.._ <M"' IMhCI" IO•••..,- •'-••"""ll"'""'...'''"• 900' 14LS8l .,· • - 1 10 ..... . . .. . . . ... 0 ... . . ......-. IU$1S1"'90•--·-0.hll"_,..,i.,. .... ....... .-  '14LS-llS 

I U S-Sll 
 14LS~- .,._ DI -~ - - ,.._..., ,,_..., "' ,.,. •-•P'• ,.. -.•nl>' ... .,_ '".. " ..... 14LSJYJ 

.,,.. ...... . ..,~w · ·- · ..,Pl>'' Q'-·-o _ _,, ... ,0.., • P'• •.,'"• "'"''llOOv{1'°"'tO 

. .... , .... """"' 1 - • <Moll .. ... _, . ..._ .I ·---. '"'•-' ' ' ... _ ..•-4•"9 ~ rusto M l<ll SUi 
...,o, ,,.,.... ,,,... ..., - ·· •·°"'- ,_, <we~.O~\ v ......... , " • ·•· 

14\SU IUS2aJt• l$107 ""'.. r• L519J•ti·•·... ,..,,...,. ~\< ~t .....106 \T\11 ... -- - '°'"'" ""' Ct .. ... ...... ,,,. ... . ,. 
 IUSllJ .. ..."'" 
14l!'l<iet 0¥K)o.oll ..1\ W(~l\!oQll 4 H\ l( A ltt.5113 .. rusl66 '.,'° 14LSU11oQt.\ ...... ... , •o , O()o •Of" o...i '"''-"C' 
 1U5l61' 4LSIUV.Oh~<;1 4 1 .00, $2995 .. "' 14t.Sl6C :10LSl16 "' .. 14l SJrJ·llO l !C*IC.ll UCllQIUll ISllllD· 1• L51ll 
l • LSll• 

l•lSISl '"'1•l.S IS I '"' 
1USl86" SNt439JH "' l4LS1U " VOITAGE RECOLATORS 

EPROMS 
N[(;.Atl\I[ l'05111Yl 

2708 S6 15,,,,.,.., ,_.,"""" t~$W ::: ~. :~: 11U8 450NS 
'11$ 11!.W• r9ol>e!av 712•1•'11 

. 8 FOR 548 50 

2716 SIB 95 


f6K(2K • 8 }450NS 

~FOR 5142 95 


19t0 11 RW I '61111\1 

273 s 
J21( 14096 • 8 /·~~;;~=f~~;·...~; .-•••!!!!!!!!!!!!!!!!!!!l!!Ji!f!l!!iiL~i~~iii~8111~.t. ~. E\;~ t-~. ~. "" ,~.g...;-.5.55 I~~er 

:~=:-:.~~1base2 1·nc .. --..~ , • 	 MSM5832 MICROPROCESSOR 
REAL-TIME 

POWER CONTllJLLER CLOCK / CALENDAR 
8oullel ·6~witl\led 

GENERAL DESCRIPTIONEMI ft llered $8"JSO 
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WE WILL NOT BE UNDERSOLD 

16K MEMORY UPGRADE KITS 2forS85 $45 

for TRS-80" . Apple 11, (specify): Jumpers $2.50 

PRINTERS NEC Spinwriter 
Letter Quality High Speed Printer 

"n Inc ludes TRS-80" interface software, quick 
z change print fonts, 55 cps, bidirectional , 

high reso lu tion plotting, graphing, propor
tional spacing: A.O. $2579 

A.O. with Tractor Feed $2679 KSR with Tractor Feed $2995 
779 CENTRONlCS TRACTOR FEED PRINTER $969 

Same as Radio Shack line prin ter I 
737 CENTRONICS FRICTION & PIN FEED PRINTER $799 

9 x 7 matrix 
730 CENTRONICS FRICTION & PIN FEED PRINTER $629 

7 x 7 matrix Same as Radio Shack line printer II 
P1 CENTRONICS PRINTER $269 

Same as Rad io Shack qu ick printer 
PAPER TIGER (I P440) $939 

Includes 2K buffer and graphics option 
Tl-810 Faster than Rad io Shack line printer Ill 

Parallel and serial w/TRS-80· interface software 
with upper and lower case and paper tray $1599 

OKI DATA Microline 80 Friction and pin feed $559 
Tractor Feed, friction , and pin feed $679 

EATON LAC 7000 + 64 columns, plain paper $299 
ANADEX DP-9500 $1359 DP-8000 $825 

DISK OPERATING SYSTEMS 
PATCH PAK #4 by Percom Data $ 8.95 
CPIM® for Model I, Zenith $145 • for Model II , Altos $169.00 
NEWDOS Plus 40 track $ 99.00 
NEWDOS80 $135.00 

ACCESSORIES 
HEAD CLEANING DISKETTE: Cleans drive Read/Write head in 
30 seconds. Diskettes absorb loose oxide partic les, fi ngerprints, 
and .other foreign particles that might hinder the performance of 
the drive head. Lasts at least 3 months with dally use. Specify 
5 '/•"or 8 •. $20 ea/$45 for 3 
FLOPPY SAVER: Protection for center holes of 5%" floppy disks. 
Only 1 needed per diskette. Kit contains centering post, pressure 
tool, tough 7-m il mylar reinforcing rings. Installat ion tools and 
rings for 25 diskettes. $11 .95 

Re -orders of rings only $ 7.95 
EXTERNAL DATA SEPARATOR: Eliminates data separation prob· 
lems (ere). Improves reliability. This plug in unit comes fully 
assembled and tested. $29.95 
RS232 $84.00 
DISK-DRIVE EXTENDER CABLES: Fi ts all mini-disk drives. 

$16.95 
SIX (6) PRONG ISOLATOR $54.00 
AC FILTER/6 PRONG POWER STRIP $39.00 
DISK DRIVE CABLES: 2 drive $29.00 4 drive $35.00 
DUST COVERS: TRS-80/Apple $ 7.95 
PLASTIC DISKETTE HOLDER $ 8.00 
RF MODULATOR: Adapts video to TV $35.00 
TRS-80 & OTHER MYSTERIES $18.95 

CAT MODEM Orig inate and answer same as $148 
Rad io Shack Telephone Inter face II 

LEEDEX MONITOR Video 100 $119 
ZENITH Color Monitor $379 
SANYO Model VM 4509 Monitor $179 

DISK DRIVES $314 
40 track, 102K Bytes. Fully assembled and 
tested . Ready to plug-in and run the moment 
you receive it. Can be intermixed wit h each 
other and Radio Shack drive on same cable. 
TRS-80" compatible silver enclosure. 90 day 
warranty. One year on power supply. External 
card edge included. 

FOR TRS-80· 
CCl-100 5 '!. ", 40 Track (1 02K Bytes) for Model I $314 
CCl-280 5 '/• ", 80 Track (204K Bytes) fo r Model I $549 
CCl-800 8" Drive for Model II('/, Meg Bytes) $795 
For Zenith Z89 
CCl-189 5 '/• ", 40 Track (102K Bytes) add-on dri ve $394 
Z-87 Dua l 5 '/•"add-on drive system $995 
DISKETTES  Box of 10(5 11. ")-with plastic library case $24 

8" double density for Model II (box of 10) $36 

COMPLETE SYSTEMS 
ALTOS 64K, DD, SS, 2-Drive, 1MB 
TRS-80· Model 11·64K 
TRS-80· LEVEL 11·16K with keypad 
TRS-80• Expansion Interface 
APPLE16K 
HEWLETT PACKARD HP-85 
ZENITH Z89, 48K all-in -one computer 
ZENITH Z19 
TELEVIDEO 912B $745 
ATARI 400 $489 
APF M1000 $99 
MATTEL INTELLIVISION 

$3995 
$3499 

$689 
$249 
$989 

$2999 
$2555 
$740 

920B $769 
ATARI 800 $769 

IM-1 $499 
$249 

SOFTWARE FOR THE TRS-80* ~~'::.~. 

INTELLIOENT TERMINAL SYSTEM Sf.80·111 BY 

LANCE MIKLUS: Enablos a TRS·SO· to act a.s a dial· 


~~o~~d~;n~1 ~~~~lo~1a;~~rdc~1~~01s~a~~~geS~w~~~: 
Repeat Key, Rub Out Key. Break Xey. lu tl up(Htr and 
lower case support se1ec1able printer oulput ana 
program selectable transmiss ion rates S138 

~7~~:iT~~~~!;!~~~~:k:.vv~~e~~~~!~:a~erife~~ 
customer lnlormalion; quickly and easUr. add. delete 
or uPdate records; search a lite: keep a Me in order ot 
the value tn any lield; ar\d prlnl records and labels in 
a.ny des·red sequence 0t from Jusl a par! or a Ille. 
Requires 32K TRS·OO and one drive. 17-4.85 

S & M SYSTEMS 
INSE0·80' "' : lndexeo Sequen11a1 Access MethOd 
(ISAM) tor the TRS·OO Model I. A must 101 an)'<?ne wril · 

;~~,:~~/;,s~~~°,S'~~e;~~~~~S~1~:~~da~S:c~~=~~ 
any recoro. Access data records lnslant ly "¥ia alpha/ 
numeric "key" eg Par t NA, zip cOdo Of sequ-enlially in 
ascending key seQuence. A<Jdlmod1ty records in any 
order Access up 10 l hree Illes per prooram- Files 

may be spread over mulllple Cllsks. Machine lall1Juage 

~~~o~5v5~~gd:;~~ 1ri~~ 11g~~Eg~~~~~:~tlty P'~~~8~ 
FULLY INTERACTIVE ACCOUNTINQ PACKAQE: 
IS.AM (INSE0·80) based. Includes General Ledger. 

~~;:::~ 1 ~u~:~~s~~rldA~fg~e~~s0rR~g'.~~r~a~~ ~~t-0~t 
users option. Based on Osborne accounUng method 
Requires 32K, TRS·8Cl. 2 CH' 3 dJi..,es. NIA CA 
0-.1Lodgor St9 
Accountt Rec:.tv1blt S99 
Accounts P1y1blo $911 
P1Y"Qll $911 

Osborne books: Aeq 'd as aad11lonal <1ocumen1a tion 
S20ea 

INVENTORY Requ ires 32K. TRS·BO. 1 drwe 1125 
1NSORT·90: Callable f()(m BASIC via USA. Sor1s ··Ran
dom" Ois"- Files. "'Ol!ik" 10 •·Qisk" sort hmes- 350 
records In 35 secs. 1000 records in S minutes. 3500 
records ln 12 minutes. Machine language p1ocossing. 

~il~o B~~~r~l:ma~~~·~~!~~~~S.uu:~.~~ 

CP/M BASED SOFTWARE for 

Zenith, Altos, Radio Shack, Apple !"rr.'.':o"u':, 


Z.80 SOFTCARO FOR APPLE: Your key lo future sott· 
ware expansion. Got the be-sl of both worlds, Apple's 
6502 a nd CPIM Z·OO, Plug 1n lhe card aM gel a ZJY), 

;~~~e~~:~ ~e~o~~~~~a:a~~~1:." Apple pe11~~~ 

CCl-TELHET VERSION 5: A communlcalion Package 
whic:h enables microcomputer users 10 convnunlcate 

~:~r:l~1;,;1:rv:, ~i;:,"r:;:~sma:e ~1!;6~ ,~i~=~ 
a~lica1 ioM where communlcaUon betwMn com· 
puters is necessary. Powerful terminal mode enabling 

user to save all data 1rom a se.s.sion on disk. Com. 
ptetel)' CPIM compatible. Mulllple communication 
protocols s.upf)Olfed. Able 10 1ransfe1 fl l&S In bOll'I 
direclloos without protocol wl'lere 'he o ttter machine 
does not suppor l any protocol. E:ictens lve ON· 
SCREEN help. Source code provirJed. S141 

MICAOPAO-WOAO·STAA.: Menu drivfln visual word 

~~~~~u~:=~S:,.~~~~~~f1~r r~~~rn1::i 
~:~"~~°n ~:i:~~~~,c~:a5~~~=~Y 
adlllng a 5eeond. Edll laclfltlH Include g10bal saarcl'I 
and replace. Aead/Wrlte to Olher text fllH, block 
move. e1c. ReQut1ea CRT lermlnal with addressable 
cursor oosltlonlng. $399 

DEALER (NATIONAL/INTERNATIONAL) 1Nau1R1Es INVITED Send for FREE Catalogue 

5 Dexter Row, Dept. B10M 
Charlestown, Massachusetts 02129TheCPU SHOP 
Massachusetts residents add 

TO ORDER CALL TOLL FREE 1-800-343-6522 5% sales tax
Massachusetts res idents call (617) 242-3361 

For detailed techn ical informat ion , call 617/242·3361 Quantities on some items are limited 

Hours: 10AM-6PM (EST) M ·F(Sat. till 5) 


·TRS-80 is a Tandy Corporation Trademark "' Digital Research •
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I 

.,,i~1 fhe APPLE II 1s a completely nssamt>led al'"t(J lcs!OO computer
i I 

I
sys1cm fhe syslem Includes a ruggod motde<J caso. 1yoowf11cr· 
.style keyboard with N·key ,ollover . ntgh·err1c1ency sw11c:ruog 
power supply , two hana controllers_ demonslra\lon 1>1og1ams on •11, 

I i' '' 
1a.pe c<assenes. AC pow@< coro. cassene cat:ile , r!'.!lerenc:e 
manurns ' 
APPLE 11 l'las AOM-res:ident lnleger BASIC 1nterpre1er. moni tor , I
mm1·assembter and disassembler a. BASIC Pr09rammmg MB11ual .,, 

• 11, 

October Specl•ll Addltlon1I S10.00 oft on moal lltmt. •32K '1050 48K '1125 APPLE II OR APPLE II PLUS ' 
01sin-1lRl\l(OULY 1419 PROGRAMMAil ( TIM(R MODUH M&R IUP-RII RMIN'l 80 COlUM rl "PL[ II' APPll ll PlUI FOR Ill 11 tJy PROGRAM MA SOrT'llAIH • I 
DIS'li.11 DRl\I( t C:CHUROU(R CARO •19 Ni> 144 t)A 1•; SOARD lJ9 sonwm SINGll 011' COPY ROU11Nll ll "· 

..., MODl M118 W UHUIAC.[ JJ9 l'• OIGll BCO •r<Al l)(: 10 l~ ICROSOll I 0 sonc•ROSYS ll M PASCAL ·,.. 1lh l.ArfGUAG[ SYS TCM 1•19 APPlEBUG ASSl MBUR ~·., 
M00( M118 ONlYrN'1mt1on Cao 119 Oll lCAl CONY[RllR Ill w, cr M 199 FOR IRArf IOI us.t w1fh LANGUAGE O!SASSEMBllR ,, IS':'Sf[M 169GR•PHICS lAilll 619 GPIB ll! H 88 ti918111411 RFACl MICROWOR•S01 61 OIGIS!CIOR JJ9 APPLEBUGDEBUGGER !I"'1 I CP1Mlor uu or11h io11CR:OSOrl HO119 MOUNIAIN HARDWARE APPLISOn UllllTY PR OG RAM S 
SILHHYPtPRUUER soncARo 199 " 1490& 

ASYNCllRQfjQUS SERIAl INH Rl'<Cl APPLE ClOCK ,eAll"OlR CARO m 8, HAYO[ N 21 
'r'llAt1p!e lnt,IKe 119 llll CQNl ltOttlRCitnti•I Yui1n!1S i''u ; S.UPlRIAUHR SPHCH SYNTlllSt/ [R" ' ll lOA PRINTERS, TERMINALSAf Pll COMPU TER S)stem 119SYNCH RONOUS S£RIA~ INl l RfAC! SYSllM 1' &MONITORSINTERFAC ECARDS lHl CASHI ER Ret.111M~n~ tmen1 & ~ NO llllA "I ROMPlUS - ..1K[l80AROrttt l R 1&9 •PROIGIYPlllG' HOBBY CARO 111 ln~e4'l!OIJ l!'l PRlNIERS, TUMlNAlS ' MONHORS 

PARAllll INllRFACI No 1710A 109 ROMPlUS - •Ol '1 Y60ARO111 l!R I l l
PARALlll IRHHlR llllERfm CARO 14\ A"ADEI OP8000o> OP OOOAP 1791tN IROl 11. 10 RlM61( CONTROl A.PPlEWRttUt 'Nord P1oc~\GI &\ARll ll• lllC PROCESSORCAROI 

I 

COM •,UNICA llOrl CARO &0811 •r<A O!' OP910h OP9101 IJ!ISYSll M 149 >.PP tEPOS.t M11hn& lr~t SVltrm 41110 181 18 JJ9Connec101 Clblt l81 B•S! I• IR•CIOR& BUlllR 1 9
WIR! WR•P SOARD 10 INJROl X·IOCONIROILl ROUIY !09 AP PUPOS I Gra"h & Pl(it Sot'm I i'" 

HI SPIED Sf Riot lrll[RfAC[ CARO Ill ROMl'IRlllR SYSll M 119 DOW IDNIS PORllOLIO [VAlUAlOR ClNIRONICS 700·9 1099 "•SOLDER IAll SOARD 10 •I CllllRONICSIJIL)itlC\Ji:.C[ SYSliMWITIH ASCA.l •19 lX l£NOi R!DARO I• PROG RA.MMA A.PPl ( IOYSl lCK ]9 CO IRIBUllO l'll!UMIS I HIRU I I •!~1 WllRONICS PRINllR PCB EICH BOARD 10 5[[ lllRU CLlAR PlASllC IOP ,.1 MAtlU.AlS JI 
MPIS8l ·· Ii' m 
PAP[ RllC lR IDS'40 891INl lmClCARO 181 CORYUS IORAPPll 11 ll VI Sl·CALC by PlRSOllAL IOI lW•Rl 111 W GRAPHICS OPTION 991APftE son ll FI RM WARE CARD CORVUS 10 Ml c.\BVI( llAR ODISK SIM AID S[R IA[I PA RAllEL 110 omlOP'"LA" ., Ol l "DP NECSP lllWRll[R ISJO" 1\10 1191WA1110-Sh rl ROM 149 ORIYI S!Sl[M 1•m CARO t' lll 129 COMPUIERS 81 '" IRINOCOMl&D m ~.:1 INl[C.fR Bil.SIC ftRMWARE CARD CORVUS MIRRORI (VlA Renuufd) m SSM •ID A Sl MBLEO & llSllO 169 CC.AOMA M.\NA.GUHNr IR!N(l(OM 100 119_./11tlon & Pri>l A.i!IROMS 149 CORVUS MUIRORl(Vlfl fl cquuedl 191 SYMIEC By PtRSO NAl SO llVIARE ii .,,1 lElDEX ytQ[Q 100 mADD-ONS CORVUS CONSllllAllON 191 ~PPU UClll l'UI SYSt( M 119 PIMSPtoonJt lnlo1malt0n SANl O'9 INCH e&w MONJlnRI I 161' Ml MORY UP'CRAQ( DANPAYMAR lOWf RCAI( AOmE R .. SUPER SOU NDGlr<lRAIOR (MONO! ll9 Mana&1!m,nt Srs!ern 

119 
SAll YO 15 IN(H MONllOR 1'9Ll RSW Ap~ SorctH~ r l m DC HAVI SMI CRO MOO!M II rn IUPlR SOUNDG[ N[RAIOR !SffR rDI 119 AOl'[NIURI bi MIC ROSOrl 11 IJ INCH COLOR MOr<llOR '2!·~ I NUM(RI CINPUl mr•o HUERllllCS '·SY< 8 INCH DISK DRIVE CONl ROl llR StJBlOGIC fS ·I fl ight Stmuli!Ot lOROC•Q 110 mtOl t111o1 New ti.1btd) 119 SPHCHU NK 1000 16.t Won:l CARO Jl9 SAR GON11 C~m br tmDCNcC.m ) '•· AH ~.IUS IC SY lt!ISl[ER 139 SOROC IQ140 11!9119 SAR CON11Cr.~s on thsl ellt ~Vl RSA WRtll RDIG111/£ Ii OR A'i~ l flC ,,I •U 11 Ml NG MOOl l IPU l BO<RO 19 HAJH lllH I~00 ~1 9I& 8111 Budie-s IR1tOCY of CAMFS~1 I

I '

SYS llM 119

I , I SRIGJHPW ltCHIP(N trom SOllAPl JI llA.l[lfl ~' ( 15 10 101!189 81 11 0udres SPACE GAMl Al 81JMVlOlX VIOlOllRM80 COLUMll CARO Jl9CAllfORNIAOOMPUIER S!llEMS HAilLllNl 1510 IJ l971 SPA1:l lt.Vlt0£Ron c.~1 1t 
m ROM1PROM ASSIMBllO llAll!llNI 14 10 1'9SPAC( INYAO(ROtt [)rsMl!t 

BOARDNO II JU Hi.l!L llHl 1410 819SYBll APPl[·801080 SIMULAIOR 

EJ ~~''."'.~ "'.OR";''.''.' :'.··· ·/ . · . .. . . '~·wE~~~;~;~;o;;:~l~·~TIES•
'' ; ~ ' ·: : • "'.,I ' " ' • I! ' : ' ' " ' ! • ' . ' ' ' I ' ' , I ' ' 0 I ' I : I ,r ; 

! : · 1 ; :.·,,. ·1· ·· ,.··•1 ' ·;_',.,.i !'· '! 1 ·,; · I '·' ' '•'· ,, ' ";··· t• ;." 1261 BROADWAY
'I·· •;' . 

•, ··· ·· ,.. ,.. , 
' 1 

EL CAJON, CA. 92021 • 1714) 679-0330 

ALL PRIME QUALITY - NEW PARTS ONLYBECKIAN ENTERPRISES 
SATISFACTION GUARANTEED. 

EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations : S/E Solder Eye . SIT Sold Tail : W/W Wire Wrap. 

'O' TYPE SUBMlllATURE COHECTORS. 
BRAND: TEXAS INST. 

.I 51" COITACT CEITER COHECTORS.PART # OESCRIPTIOI. Row Sp. l ·lpc. 10·2.tp<a. 26pca. Up. 
PART I DESCRIPTIOI. Row Sp. 1-lpc. I D-2.tp<o. 25pca. Up. 

QUA•Ttn4070 501100 lm1111Crom. .250 13.9511. U.56o1. l3.l6o1. 15106 8112 SIE PfllllSC .140 I I.ID 11.86 11.45 
PART IUMBER DESCRIPTIOI. "9pca. 10·24jlca. 25·99pca.4090 5011 OD lmni WIW .250 4.30.1. l.BS.1. 3.46o1. 15110 8112 SIT Pn!ISC .140 1.86 1.86 1.60 

BRAND: SULLINS: U,L R19. 16137 8112 SIT Pn!ISC .zoo I.ID 1.54 1.45 DE IP M1l1 11 .8011. tl .4011. 11 .10... . .129885 6011 DD Soldar Eyo .140 8.B0.1. 1.10.1. 6.4S.1. 16176 II· SIE S9l1 Row 1.70 1.50 1.30 DE 9$ hm1l1 2.2S.1. 2.00.1. 1.9011. 
129170 5011 DO SIT lmnl .260 4.50.1. 4.10.1. 3.70 16270 10120 SIE .140 2.15 1.95 1.70 DE 1109fl.I 2 pc. Gray Hood. 1.60.1. 1.3511. 1.20.1. 
I29B76 501100 WIW tm11i .250 6.26 4.76 4.20 16276 10120 SIT .140 2.00 1.15 1.80 
I19B86 5011DO SIT Al1tlr .140 4.95 4.45 3.95 DA ISP M1l1 2.36o1. 2.1S.1. 2.00.1. 
129990 501100 SIT Crom1m. .250 4.75 4.25 3.80 

16436 12124 SIE Pfl .140 2.10 2.36 2.10 
DA 16S hm11t 3.2511. 3.10.1. 2.90.t. 

15445 12124 SIT Pn .200 2.15 2.50 2.20 
15440 12124 SIT Pn .140 2.85 2.40 2.15 

DA 51211 ·1 1. pc. Grey Hood 1.4011. 1.20.1. 1.16o1 , 
OTHER .125 " CONTACT CTR COHECTORS: DA 61228·1 2 pc. Bleck Hood 2.5011. 2.2511. 2.00.1 . 
12305 22144 SIE Mo Ean .140 4.15 3.75 3.35 

15506 15130 SIE GRI Key .140 2.50 2.25 2.DD 
DA 110913-2 2 pc. Groy Hood 1.80.1. 1.3511. l .JOl1 . 

12759 38172 SIT .140 5.40 4.86 4.35 
15510 15130 SIT GRI Key .140 2.40 2.15 2.95 
15515 15130 WIW GRI Kay .200 2.80 2.36 2.10 

DB 25P M1l1 2.80.1. 2.60.1. 2.40.1.12790 40180 WIW .260 B.30 5.65 5.00 15800 18138 SIE .140 3.35 3.05 2.70 
DB 25S flmelt U0.1 . 3.40.t. 1.20...15810 18138 SIT .140 l .DD 2.10 2.40 DI 51212·1 1 pc. Grey Hood 1.60.1. 1.30.1. 1.10.1..100 .. COITACT CTR COUECTORS: 15815 18138 WIW .200 uo 3.20 2.90 DB 61221·1 2 pc. Block Hood 1.9011. I.BS.I. 1.4511.10048 ! 3128 SIE lo Em . 140 3.40 3.06 2.15 15700 22144 SIE KIMIVEC .140 2.98 2.90 2.75 
DB 110883-l 2 pc. Grey Hood l.7S.1. 1.50.1. T.3511.10280 25150 SIE TRS 80 .140 UD 4.05 3.60 15706 22144 SIT KIMIVEC .140 3.88 l .JO J.DO 

10175 20140 SIE TRS BO .140 5.86 5.36 4.75 16710 22144 WIW KIMIVEC .200 3.49 3.20 2.85 DC 37P M1l1 4.2011. 4.00.1. J.70.1 . 
10180 20140 WIW TRS BO .200 3.30 3.00 2.15 15175 25150 SIE .140 4.85 4.20 3.75 DC 37S hm1l1 I .DOH. 6.7511. 5.50.1. 
10190 20140 SIT TRS BO .140 3.20 2.90 2.55 15880 25150 SIT .140 4.56 4.10 3.85 DC 110883-4 2 pc. Grey Hood 2.2511. 2.00.1. l.7S.1. 
10486 36172 SIE VIC1or .140 5.50 4.BO 4.40 16185 25150 WIW .200 4.85 4.35 3.90 
10490 36172 WIE VKlOI .200 ti.ID 5.25 4.86 00 SOP M1l1 5.50.1. 5.10.1. 4JS.1. 
10500 36172 SIT Voctor .140 UD 4.20 4.80 

18116 31112 SIE .140 8.60 5.85 5.20 
00 50S Ftm1l1 9.40.1. U0.1. B.D0.1. 

10536 40180 SIE Pn .140 5.86 5.35 4.75 
16120 36171 SIT .140 8.65 5.90 5.25 

OD 51218·1 1 pc. Grey Hood 2.4011. 2.20.1. 2. 00.o . 
10540 40110 wrw PET .200 8.DD 5.40 4.80 

18125 36172 WIW .200 8.76 8.10 6.40 
OD 110963-5 1 pc. Grey Hood 1.10.1. 2.4011. 2.10.1. 

10550 40180 SIT PET .140 5.80 5.25 4.85 
16145 l8172 SIT .zoo 8.60 5.85 6.20 
11235 43188 SIT Mat 8800 .140 UO 6.15 5.30 

D 20418·2 H1rdw1re Sit .90.1. .8011. .70.1.18240 43188 WIW Mat HOO .100 7.80 7.06 8.2610686 4311& SIE COSIElf .140 8.85 8.26 6.56 
11 Hood Siii10805 43181 SIT COSIELF .140 UO 5.95 6.30 11260 43188 SIT Mot 8800 .200 8.60 5.15 6.20 

10695 41189 WIW COSIElF .200 8.90 1.20 6.96 18725 43188 SIE Mot BIDO .140 7.20 a.so 5.75 
10815 43188 SIT COS IUF .200 8.80 1.10 5.40 K·1 Pol-K1 y1 .15 .12 . ID 

l.C. SOCKETS GOLD. 
W(WRAP l TURI 

14 pin ID,40 11. 
18 pin 0.44 II . 

8080A PRIME. 

t5.00 11 . 

COOLl•G FAIS. TERMS : MINIMUM OROER : $15.00 ADO $1 .35 Forl.C. SOCKETS 11•. btr1 Qui11 . Handling & Shipping . Orders over $ 30.00 in t11 e U.S .A. 
14 pin 10.15 ... We Pay the Shipping . CALIF. RESIDENTS: Please Add 
11 pin D.17 11. 

1 to 4 118.00 11. 
6% Sales Tax. 
NOTE: NO C.0 .0 . OR CREDIT CARO ORDERS Will BE 
ACCEPTED. 

5 to 9 17.00 ... 

PHONE: 213-988·6196COHECTORS FOR CEITRONICS 700 SERIES. BECKIAN ENTERPRISESEIA I COIOUCTOR CABLES lh. long. Amph1nol SJ.30380
CLASS II Typo C1bl11. MAIL ORDERS TO: P.O. BOX #3089l104pc1. 18.00 ... 

1. IO 4 pct . 122.00 5 to 9 pea. 6.00 ...5 to 9 pct . 19.00 SIMI VALLEY, CA 93063 
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ASK ABOUT OUR SPECIAL PURCHASE GAME SOFTWARE FOR X-MAS. 
SOFTWARE ~ MQ!Ll! DISK DRIVES s 3 50 MOD. 1 TRS·UO COMPATIBLE 

Medica l/Oen1al Patient Accoun1ing $ 1500 Model II Drives 15%. OFF SELECTED TRseo·s AND PERIPHERALS 
Word Procesting !Magic Wand) 300 1 Or iye Single Enclosu re s 899.00 
Genenl Ledger $149.95 249 1 01 ive Multiple Enclosure 1069.50 l6K LI I w/o Key Pads S652 

Pav1oll 99.95 1!)9 Additiona l DriYCS 101 Mult. Eoc . 540.00 16K Expansion Interface 355 

149.95 299 Ois1c Head Cleaning Ki t · Mod . I 14 .95 32K Expamion tn tcrfact! 450 

Di1-k Head Cleaning Kit - Mod . 11 24 .95 Cen ttonic~ 730 Pr io tcir 635 

Tape Oi$ k 4K L II TRS-80 575.70 ~nuonics 737 Printer !1>15 
Upper/lower Case Modifica t ion $19.95 524 .95 16K L II 789.60 Coble fo r .above Prin te rs 30 

RS-232 92.10 
34.95 34.95 

S 175.00 
100.00 

OK Eicpan~i on lniedr.cc 
Tele phone Modem 
Emula tor CAT by l nu~ncc 

278 .10 
179.9S 

89~.oo 

PAI NTE RS 
NEC 5510. 5530 wfTractors 
Printer Stanch from 

145.00 CAT Standi from 139.00 
Software Documenunion Avai lable • CALL FOR PRICES Ant i·sta tic Mau 160.00 

• • • V R DATA'S TRS-80™ SWEEPSTAKES••• 
Celebrating V. R. DATA's 8th Anniversary OVER $1700.00 in PRIZES 


SWEEPSTAKES RULES GRAND PRIZE - 16K Lii TRS-80 

A LL ENTRIES M UST BE SUBMITTED ON O RIG INAL 

T W O SECOND PRIZES - DISK DRIVESENTRY BLANK 
2 ONE ENTRY PER PERSO N FOU R THIRD PRIZES - SS0. 00 Gilt Certificates 
3 WINN ERS SELECTED BY RA NDOM DRAWING ,-------------NOTIFIED av M AI L 1MAIL NOW TO ENTER V . A . DATA'S SWEEPSTAKES
4 ENTRIES M US T BE RECEIVE D BY 10 31 80 
5 VOID WHE RE PR OHIBI TE D BY LAW NO I NAME 

PURCHASE NE CESSARY 
ADDRESS I CITY STATE -- ZIP - 

• ABOVE PRICES ARE CASH DISCOUNTED. 1TELEPHONE OCCUPATION ---- 
CALL FOR OTHER TERMS • DEALER INQUIRES INVITED COMPUTER EQUIPM ENT OWNED 

SEND FREE CATALOG D.... .,. .. ~ 
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Circle 274 on Inquiry card . 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PAI. WINDING SECONDARY WINDI NG OUTPUTS SIZE UNIT 

NO. KITNO. TAPS 2 x 8Vac 2 x 14Vac 2 x 24Vac W x D x H PRICE 

T1 1 OV, 110V, 120V 2 x 7.5A 2x 2.5A 3:V."x 35/e" x 3Ve" 21 .95 
T2 2 OV, 110V, 120V 2x 12.SA 2x 3.SA 33/4" x 43/e'' X31/s" 27.95 
T3 3 OV, 110V, 120V 2 x 9A 2x 2.SA 2 x 2.5A 33tl" x 43/e'' X3Ve'' 29.95 
T4 4 OV, 110V, 120V 2 x 4A (28V, CT) 48V, CT, @3A 33/4" x 35/e"x 3Ve" 22.95 

POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
ITEM USED FOR @+8 Vdc @- 8 Vdc @+1 6 Vdc @- 16 Vdc @+ 28 Vdc SIZE W x Dx H UNIT PRICE 

KIT 1 15 CARDS SOURCE 15A 2.SA 2.SA 12" x 6"x 41/e'' 51.95 

KIT 2 SYSTEM SOURCE 25A 3A 3A 12"x 6"x 41/e'' 58.95 

KIT 3 DISC SYSTEM 15A 1A 2A 2A 4A 14" x 6" x 47/s" 66.95 

KIT 4 DISC SOURCE 6A 1A 1A 1A SA 10" x 6" x 47/s'' 51.95 

EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. ' OPTION OF KIT 4: REPLACE +28V@ 5A BY+ 16@ 6A. 

DISC DRIVE POWER SUPPL y '' R3" ASSY. & TESTED, OPEN FRAME, SIZE 9"(W) x 6Y."(D) x 4%"(H) . . .. .. .... 66.95 
SPECS: + 5V @ 5A REGUL, OVP, -5V@ 1A REG ., + 24V @ 5A REG., SHORTS PROTECT.OPTIONS: 1. REPLACE + 24V BY + 12V 

2. ADD ± 12V @ 1A, $10.00 MORE. IDEAL FOR 2 SHUGART 801 / 85 1 OR SIEMANS FDD lOO·B/ 200·8 DISK DRIVES & ROCKWELL AIM·65. 

SHIPPING FOR EACH TRANSFORMER: $4 .75. FOR EACH POWER SUPPLY · SS .00 IN CALIF. $7.00 IN OTHER STATES. CALIF. RESIDEN TS ADU 6% SALES TAX. OEM WELCOME 

DISK II DRIVE ' 
wifll controller .. . .. .. ... .. .. . . . ... . ... 485 

INTEGER or APPLESOn II 
firmware ccird . .• .. ...... . .•... . .• .. • . 149 
PASCAL LANGUAGE SYSTEM •• 425 
SILENTYPE PRINTER w/int.... 515 
DC HAYES MICROMODEM II .. 315 
MICROSOn Z-80 CARD ••••• 319 

I 
362 BYTE October 1980 

CCA DATA MANAGEMENT...•.85 VISICALC . . . 12 
APPLE FORTRAN...... 165 DOS 3.3 . . . . . 4 

APPLE WRllER 65 DOS TOOLKIT . 6 
APPLEPOST 45 APPLEPLOT . . . 6 

11111•,: 
LEEDEX VIDEO 100 12" B&W ... 12~ 
PANACOLOR 12" COLOR .•. .... 32~ 

SANYO 9" B&W .......... 15~ 
SANYO 15" B&W .•.•..... 24~ 
ZENITH 13" COLOR •....•. 39~ 

PSON w/ GRAl'HICS. 729 CENTRONICS 737 .... 8 '. 
MPI 88T . . .. . . ...• 699 NEC SPINWRITER . .. 2S : 

. . 24! 

Circle 275 on lnqu lry card. 



The Supermarket for TRS-80* 

Add-on Components (and other computers. too) 

In stock now. Immediate delivery. 
The Vista V-80/800/ 8000 The VISTA Model 11 
Family Disk Drive System 

• 	 Provides one. lwo or 
three dnves. 

• 	 Fully compa tible with 
• 	 Adds up lo 1.5 million

TRS-80. Healh/ Zenith 
by1es ol on-line s1orage. 

• 	 120 Day wa,,anty • 	 120 day warranly
• 	 40 Track Patch at • 	 Does everylhing Radio

NO CHARGE Shack's expansion 
system will do. .. for less! 

s 900.00 Sing le drive (non-expandable) 

o 

The VISTA V-200 for Exldy; 
• Completely _packaged system. tested and ready to plug in , includes: r-

power supply. two 40 track drives. case, controller. all cabling and 1 


total CPM documentation. 

Storage capacity from 400K to 1.2 meg. f 

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 

CALL TOLL-FREE 800-854-8017 

The Vista Computer Company 1401 Borchard Street• Santa An a. Ca li forn ia 92705 • 714/ 953-0523 
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V-80 Single drive system ( 102K) . . . . . . . . 

V-80 Two drive system (204K) . . 

V-800 Single drive, B52 Drive (204K) 

V-800-2 Double drive. B52 Drives (408K) 

V-8000 Sing le drive. B92 Drive (408K) . . . 

V-8000-2 Double drive B92 Drives (816Kl 


Vista 's Add on Drives for Apple ' " 
Speed . Capacity . Pri ce 

More for Less 

30 to 60% cheaper per byre 
0 From 20 to 400% more capaci ly 

1 
• Tw ice as fast 
I• 

• 	 Compal lble with Pascal 
• 	 Warranty 120 days 

I40- Track $365.00 
' BO-Track $595.00 

160-Track $825.00 

Controller $100.00 


The Vista 
MUSIC 
MACHINE 9 

WITH 9 VOICES! 

• 	 NEWI Uses 1a1es1 Slate or the Art LSI Technology . 
• 	 Requires only one slot ror 9 voices! 
• 	 Uses three Ay:l--89 IO's to produce nine voices 

(Other competitive models have only 3 voices). 
• 	 Si mulates lhree ALF Boards. 
• 	 Plays music generated by the ALF Board. 
• 	 APPLE'" II compatible. 
• 	 ALF ... software required . 

3 Times 
More Powerful 
Than ALF '~ 

$129.95 

S 395.00 $1000.00 Single drive 

$ 170.00 Expansion Sys1em 

$ 595.00 $1550.00 Two drive Expansion System 

$1175.00 $2100.00 Three drive Expansion System 
$ 525.00 Additlonal drives alone S 775.00 

$1450.00 1-------------------------------1 
Printers 

Viola V300 
Da isy wl1eeJ 
Leller qualily 

Base 2 Prln1er _. 
Variable line spe1cmg control 
0 10 64 dots in half dot increments 
100 cps - six densilies 
Slandard 96 character ASCI I 
Up to 10 character fon ts 

Anadex DP8000 ....... . .. ........ .. . 

9 x 7 dot mat rix 

80 column (112 cps) 


Vista Printer 

5 x 7 dol matrix 

80 column (1 25cps) 


Add On Drives 

MPI B51 

MPI B52 

Siemen s 

Siemens 

Shugart 

40 Track. Double 
Densit)'· 204K . . . .. . . .. . . . . . . . • . . . • . 
Dual Head, Double 
Density-408K . . . .. .. . . . . .. . . . . • • .. . 
FOD100·5 40 Track Double 
Densily 204K . . . .. .. .. .. . . . . . . . . . • . 
FDDl00-8 8" Single 
Sided Drive . . . . . .. .. . . . . . . . . .. • • • . . 
801R Single Sided Drive . . 

Other Products 
1. VISTA Verbatim diskettes (ha rd or sol! sec lor) Cert i fied 

40 I rack . .. . ........ .. .. .. .. .. ................... .... . .. 
2 16K RPM upgrade kits. guaranleed for 120 days. 

PRIME PRODUCT .. . ... ... .• . . . . .. . ...... . . . .....•.. . . . . 
3. NEW! DOS• . ...... . .. ....... .... .. ................... .. 
4 LNW e :icpansion bare board 
5. 	H.C Pennlnglon book, TRS-80 Disk and Other 

Mytlerles ........................ ... .. . .... . . . 
6. DDT Disco-Tech disk drive limer ... . ..... . . . .. . . . 

51895.00 

$575.00 (includes: 2-K Bu ffer. 
graphics. high speed tractor feed) 

$895.00 

$745.00 

$275.00 

$375.00 

$275.00 

$448.00 
$448.00 

$ 38.95 

s 59.95 
$110.00 
$ 66.95 

$ 18.95 
$ 19.95 

• Tr?S-80 Is o reg1lteted ~odemor\c Of Roc:llo $nock 

http:51895.00
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BUY, SELL OR TRADE All TYPES OF 
COMPUTER EQ UIPMENT AND SOFT· 
WARE {p re -owned and new) among 
20,000 readers nationwide in BIG 
{11x14" ) pages. Classified ads are 
only 10' per word and are indexed fo r 
easy and last location . Subscription: 
$10 a year/12 issues. Money back 
guarantee. 

comPLJT2R SHOPP2R 
P.O. Box F-1 4 

Tllusville, FL 32780 
(305) 269-3211 

MaslerCharge or VISA orders only. 
Cal l TOLL FREE 800-327-9920 

Circle 277 on inqu iry card. 

6800 DEVELOPMENT PAC II 
• 6800 MICRO COMPUTER 
• 48K RAM 
• EROM PROGRAMMER 
• RS-232 INTERFACE 
• CASSETTE INTER FACE 
•MONITOR DEBUG ROM 
• EDITOR/ASSEMBLER 
• 4K INDUSTRIAL BASIC 
• RACK. BACK PLANE. SU PPLY 
• $1895 

317-742-8428 
801 South St., Lafayette, IN 47904 

WE HAVE 

8039 

MICROCOMPUTERS 


NEW PRIME PARTS 

• TIMER APPLICATIONS 
• CLOCKS 
• SYSTEM CONTROLLERS 
• KEYBOARD ENCODING 
• 5 VOLT SUPPLY 6MHz 
• ETC. 

SEND CHECK FOR 

IMMEDIATE DELIVERY 


1-5 $19 6-25 $15 


OVER 25 $10 

MARSHALL PHILLIPS 


U.S.1., DEPT. 37 

10324 S. DOLFIELD ROAD 

OWINGS MILLS, MD 21117 


(301) 363-3000 TELEX: 8·7675 

Solw \IO<U clioc probleme. buy loml. """""" 
-i l>\lun .W.- AD onion ohlpped 
lrom otod<. within 24 houra. Call toD FREE 
(800) 235-4137 b prtca ....i lnfornwitlon. 
VIN and MMle Card accepted. AD onlaw 

-...-soi>md. 

Circ le 280 on Inquiry card. 

CONSULTANT'S 
BILLING SYSTEM 

An automated c lie n project bi lling 
sys tem des igned fo r use by the profes· 
sional consultant . 

• Cl ie nt/Projec t Fi les 
• Labor Dist ribut io n 
• Dai ly Time & Expenses 
• Posts Payments/Adju stm e nts 
• Aged Accounts Rece ivab le 
• Monthly Invoices 
• Project Sum mary 
• Fixed an d T&M Projec ts 

Requ ires CBASIC-2 and J2K CP!M"' 

Dist ribute d on 6" CP/M compatible 
diskette . In c ludes CBAS IC·2 Sou r~c 
Code and a 25 page User's Manual in
c luding insta llation procedures 

$79.0(/ check with order 

CEDAR HILL SOFfWARE 
P.O. BOX 652 

STAFFORD, VA 22554 
(703) 659-2890 

~ CP I M is a registered trademark or 
Digital Research 

Circle 278 on inquiry card. 

D isk Based 
Word Processor 

. :,, ,, 

Ava:lable Now! 

Mailing List Option 
'"' .' "! I 


'I '' ''' f 


PEN$ADYNE 
4441 West First Ave. 

V a n c ouver. B.C. 

~ V6R4H9 ~ 

WW so4-224-3107 ·~ 

Circle 281 on inquiry card. 

BASEX is ... 
• More Basic than BASIC! 
• More Forthright than FORTH! 
• More Tiny than TINY C! 
• Runs Fast like FORTRAN! 
• Less Hascal than PASCAL! 

•97 page manual ($8) with complete 

source listing. 

"TAPES ($25) - Meca, SOL, Poly88, 

TRS80 (161<111) , Paper tape. 

" DISKS - NStar ($25); CPM ($35) 8" 

SD or 5" (NStar, Meca, Micropll). 


ADD $.75 shipping ($1 .50 UPS or 
special handling) 

VISA" I - ,I•INTERACTIVE MICROWARE, INC 
Box 771 . State College, PA, 16801 

CALL (814) 238-8294 

Circle 279 on inquiry card. 

OHIO 
SCIENTIFIC 

SYSTEMS 


CALL FREE FOR OUR PRICES 
(800) 558-0870 

or 
WRITE FOR CATALOG 

FARAGHER& 

ASSOCIATES 


7635 BLUEMOUND 

MILWAUKEE, WI 53213 


(414) 258-2588 

In Wisconsin 


Circle 282 on Inquiry card. 

80X24 VIDEOTERM™ 
7X9 MATRIX DISPLAY FOR 

toweR cm w1oesmoeRs APPLE II® 

..... ...............~·-"'~ I 

80 columns t:Jy 24 llnes wlm easy co read 7:w:9 do! mac,ix. 
uppor ana lowor case wi th dcsci:mdcrs using shill loc.k 
lea ture • 1K thmwa re incorpota tes PASCAL nr'ld BASIC 
protocalls so user is nol reQui rf;!d to t?nH!f mach in£? 
language programs or ch;;inge PASCALS. Misc m1o or 
Goto:11.y Illes • CompaHble w lln atl APPLE It pe,lphe,als 
so u:ser won·1 nC?Bd new :so11ware patctics lor lull.He 
soltware p roducts • Crysla~ controlled do l clocloi lor 
e>ccellen1 charac ter stabili ty • VIDEOTEAM is lhe same 
sl!f! as IM Apple languag~ ca1d and powc1 conzumo· 
l lon is held lo a minimum through the use ol CMOS and 
towef powet d<lvlces • Chataclor s@ l can be user d~
llnable up 10 a maximurn or 128 symbols ol axlG do1 
matrix Ion! • Displ ay control characler mode and lour 
slandard dlsplay fo rmals con 11o ll od by escape sequcn· 
ces • Bulll In 11gn1 pen capablllly • 1n... erso dlsplay 
mo<Je • 50160 HZ operation • Sockets on al l IC' s 

PRICE.:WllhoulgraphlcEPROMUt!i ~
0 Pfl0 NS; GraphlctEPA0Mlln.ectw; . 5'U l~YJ _ 

VIDEOSWITCHPLATE,lruerh ~-
In c.u•• ~lo t lo chooH b•lweo.n 

~~~L:~~ l~~VIDEOTERMSl 2 • :£: 
VIDEX J060N.W. Tlliltl• Pl. Cornllls, OR"9733CI Ptiono c~ll t!.$-O!!o.21 

Circle 283 on inquiry card. Circle 284 on Inquiry card. 
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IBBP
computer~ 

11542-1 KNOTT ST. 
GARDEN GROVE, 

CA 92641 
OUTSIDE CA (800) 854-6411 
INSIDE CA (714) 891-2663 products, inc. 

ORDERING INFO TERMS 

NAME, ADDRESS, PHONE 
SHIP BY: UPS OR MAIL 

ADD $2.00 FOR 
SHIPPING UP TO 

(5) LBS. 

WE ACCEPT CASH , 
CHECK, MONEY ORDERS 
VISA & MASTER CHARGE 

COD'S ON APPROVAL 
TAX: 6% CALIF. RES. 

CAPACITORS 

(.1) 
@ 

12VI CERAMIC 

11¢ ea. 
or 

100/$10.00 

4116's IMSAI 
CONNECTORS 

16K X 1 DYNAMIC RAM 100 PIN GOLD 
for SOLDERTAIL 

APPLE, TRS-80, HEATH, ETC. $2.50 ea. 
8 for $45.00 or 

16/$85.00 32/$160.00 10/$2.30 ea. 

LO-PROFILE SOCKETS 

14 PIN 
16 PIN 
18 PIN 
20 PIN 
24 PIN 
28 PIN 
40 PIN 

1-99 100 Up 
.10 .09 
.12 .11 
.1 5 .13 
.23 .21 
.26 .24 
.30 .28 
.42 .40 

CENTRONICS 
MODEL# 737 

•80 CPS PROPORTIONAL SPACED 

•DOT MATRIX (7x9) or (7x8) 

•96 CHARACTER ASCII 

•PARALLEL INTERFACE 

$825.00 

QUM E DATATRAK 8 
DISK DRIVE 

•DOUBLE SIDED/SGL. OR DBL. DENSITY 
•154 TRACKS 
•1.2 MEGABYTES/DISK IBM FORMAT 
•3 MS. ACCESS TIME TRACK TO TRACK 

AVAILABLE FROM STOCK $625.00 

SHUGART 
SA801 

BARE DRIVES 
SINGLE-SIDED/ 

SGL./DBL. DENSITY 
CALL FOR PRICE 

AND 
DELIVERY 

2708 
(450 NS.) 

$7.50 
EACH 

OR 

8/$56.00 

SANYO 
MONITORS 

9" BLACK & WHITE 
$175.00 

12" BLACK & WHITE 
$240.00 

ANACOM 150 DOT MATRIX PRINTER 

•9x9 DOT MATRIX •UPPER & LOWER CASE 
•Bl· DIRECTIONAL WI DESCENDERS 

LOGIC SEEKING •ADJUSTAB LE TRACTORS 
• 150 CPS •SERIAL OR PARALLEL 
• DBL WIDTH CHARACTERS INTER FACE 

•10 CPI-HORIZONTAL CALL FOR PRICE 
•6 OR 8 LPl ·VEATICAL 

2114L-2 
LO-POWER/200 NS. 

1-16 . ....... $4.25 
17-49 .. . .. . .. $4.00 
50-99 .. ... . .. $3.75 
100 Up .. . . . .. $3.50 

2716 
5-VOLT ONLY 

450 NS. 

$15. 00 

(PRIME) 

SA 800/801 DISK DRIVE 
1 OR 2 DRIVES INSTALLED, SGL. OR 
DBL. DENSITY/SGL.-SIDED, METAL 

CABINET, & POWER SUPPLY 
(1) SA8001$775.00 (2) SA800/$1250.00 
(1) SA801/$795.00 (2) SA801/$1295.00 

1 YR. WARRANTY PARTS & LABOR 

MICROBYTE 32K 
STATIC RAM BOARD 

• IEEE/S-100 COMPATIBLE 
•4 K BANK ADDRESSABLE TO ANY 

4K SLOT WITH IN 64K BOUNDARY 
•ON BOARD B·BIT OUTPUT POAT 
•NO OMA RESTRICTIONS 
•4 MHZ OPERATION 
ASSEMBLED & TESTED $475. oo 

COMPONENTS 
74LS240 $1.50 
74LS241 $1.40 
74LS244 $1.50 
74LS373 $1 .60 
74LS374 $1 .60 

8080A 
CPU CHIP 

1 MHZ 

CERAMIC 

$2.50 
ATARI MODEL #800 

(NEW 16K VERSION) 
•COMPUTER CONSOLE 
• ATARI BASIC SK ROM 
• 57 FU LL STROKE ALPHANUMERIC 

KEYS PLUS 4 FUNCTION KEYS 
• INVITATION TO PROGRAMM ING 

CASSETTE 

•J OYSTICKS 
•AF MODULATOR 
•POWER SUPPLY 

CALL FOR PRICE 
(IN STOCK) 

•OPERATORS MANUAL 
• EDUCATION SYSTEMS MASTER 

10% OFF SOFTWARE 
WITH PURCHASE 

ATARI OPTIONAL ACCESSORIES 

MODEL #810 DISK DRIVE SYSTEM 
MODEL #B20 40·COL. DOT MATRIX PRINTER 
MODEL #822 40-COL. THERMAL PRINTER 
MODEL #825 80-COL. DOT MATRIX PRINTER 
MODEL #830 ACOUSTIC MODEM 
MODEL #850 INTERFACE MODULE 
MODEL #CX853 16K RAM MODULE 

CALL FOR PRICE & AVAILABILITY 

REGULATORS 
320T-5 .90 

320T-12 .80 

340T-5 .70 

340T-12 .65 

VERBATIM 
5114" DISKS 
SOFT-SECTOR 

BOX OF (10) 

$28.50 

ATARI SOFTWARE &
ACCESSORIES SD SYSTEMS 

BASKETBALL ROM $30.00 EXPANDORAM KIT $180.00 
SUPER-BREAKOUT ROM $30.00 EXPANDORAM KITW/16K $199.00 
STAR RAIDERS ROM $45.00 EXPANDORAM KITW/32K $239.00 (250ns) 
CHESS ROM $30.00 EXPANDORAM KITW/48K $279.00 
VIDEO EASEL ROM $30.00 EXPANDORAM KITW/64K $319.00 
MUSIC COMPOSER ROM $45.00 EXPANDORAM KIT $200.00 
3D TIC TAC TOE ROM $30.00 EXPANDORAM KIT W/16K $250.00 
JOYSTICKS $18.00 EXPANDORAM KITW/32K $300.00 (200ns) 
PADDLE CONTROLS $18.00 EXPANDORAM KITW/48K $350.00 
#410 CASSETTE RECORDER $60.00 EXPANDORAM KITW/64K $400.00 

5257-3L 
4K STATIC RAM 

1-16 $5.25 

17 Up $4.95 

Circle 286 on Inquiry card. BYTE Oc1ob" 1980 365 



FOR SALE: 

Unused Polymorphic 
System 8813 with 32K Ram 
Memory w ith floppy disk 
d rives, printer interface and 
Abern·Sopher Mulliwri ter 
Ill. System has Canadian 
import tax paid. Offers for 
complete system to: 

Bishop Management, 
#8-825 McBride Blvd ., 
N ew Westminster, B. C., 
Canada, V3L 5B5. 
(604) 525·8148. 

Circle 287 on inquiry card. 

For 16K·32K PET. Dual Disk. and Printer 

FREE: LABEL PRINTER MODULE 
FREE: REPORT GENERATOR MODULE 
Specify CBM 2040 or COMPU/THINK 
Package $1 50 User 's Guide only $25 
Introductory Demo Tape $5 Disk $ 8 

Check or Money Order plus S2 Shipping 
(NY residents add 8% Sales Tax) 

- DEALER INQUIRIES WELCOMED 

JINI MICRO-SYSTEMS, Inc. 
P.O. Box 27.,·B • Bronx, NY 10463 

Circle 290 on inquiry card. 

llHI 

lllEllTIFll 

..... Wi th This Ad . .. ... 

HAZELTINE 1420 . ... ..... . $780 
CENTRONICS 779 W/TRACTOR $969 
NEC SPINWRITER ..... . .. $2250 

' .... Get the Catalog . . . . . 
Our Low Prices 


ID 
& 


DATA PRODUCTS 

MAINTENANCE CORP.

1-•••••I 

9460 Telstar Avenue (213) 573-5991 
El Monte. CA 91731 (714) 994-4180 

DISK DRIVE/CRT 
SALE 

MPl IDemosl 
851 

5200 
852 

5275 

SA 801 Rfor RS MOD II .. 1468 
Hazeltine 1000 1unusedl .. . .. 1299 
Shugarl SA 400 . 1279 
Pertee FD 2000... . 1279 FD250 .. . 1359 
SA 801 Rw/PS/Cab ...... 1749 
16K Ram Chips leachl .... 14.50 

MTI 3304 W. MacArthur Blvd. 
Santa Ana, CA 92 704 

( 714) 979-9923 

Ci rcle 288 on Inquiry card . 

CASSETIE 
DUPLICATION 

TRS-80 (I & II ). PET. APPLE, !<IM. ATARI 

Quality softu1are duplication is more 
than copying cassettes. Microse tte du
plication uses a proprietary high speed 
duplicator design e d s pecifically for 
computer program duplication . The fin 
ished products are of consistent quality. 
guaranteed to load. Minimum orde r is 
100 with discount s for higher quanti 
ties. Call (415) 968-1604 for d e tails. 

Circle 291 on Inquiry card . 

WINCH••T•R •TDAAOe 

~CR TH• • 100 •U• 

A V A /l AU.r /llO W 

PSlOO S- 100 ~ Hcir'd Oi11c ConttQlltt • 195 

$33 33M9 Dile Sutisvstem 
ADLS PSIOO Cotltroller, l•r1al'I 
U~O W1 r.el\.euer Ou e. Cuti . 
Po.. o rs.i riv lv ' c 11 1o.:i ! or CP!'t " !.;> 

SJJC9t0$ BIOS CPM" d 1111 .. u... f o: " .., "' tth 
CJI M• :.i and S ll llub• Y• l. •I'> s " 

PSIOO U1ut1 Muiu•I s 10 

SJJ U1•t1 Manuel S I S 

s I 0 U1 •t1 Menu• I s ' 5 

$10 IO MB OllC Suo1u111m 
A.OU JIS1 CO CoMroll .r . l' nu·, 
1010 w~n.e hut1r :l l ae. C" 11• , 
Pvwer S11ppl r • Cl l o.5 for CP>1 ' 2 . :l 

F0t Proou" 0 11111 Shet11 Wt•te_ 

Allllu ll'n0alafl" • ''7hll•'"• 
tt,O. lu 10117 

.,..,• • u111l a, C:AIRlfll 

/l'.1141111 ( T14J l l J · IH.t 

Now on Disk 

Learn FORTH 

FORTH is a .s1ruc1ured high !c,•cl lnng.u:ig.e chat d1•.una1ica1ly 
culs program dcvclopmr.:nt 1imc . You c:m cx.paml lhc 
FORT H lun£llilf.C by defining_ new npcn1l ion!- :ind l111H1 l)' ()C~ . 
FORTH progr-.ims are ct.1mpil1!'c.1 h ,1 re<lui=..: nh!mory "f!-:.'l'.'c :mt.I 
~Jl'-"C<l execution . 

lin}·fORTH is a t:omplc1e ve rsion of 1hc pc11vcrfol FORTH 
11.m~uagc tailored 10 1hc TRS-XO. The di~k 1inyFORTll S) '·" 

lcm b ;1 ~1anc.k1lnnt: oper.i: 1 i r1~ ->yS !l.!111 wi1h FORTI-I. :i 1e .~c 

cJiior. an :i~~emhkr. :ind l=r:..tphic.s . 

I.earn FORTH nn your ,m•n \:omput1.:r . The hnyfO\f.TH 
u~r ·.s manual cuncains hunJrcds of c:-;;m1pks to tc ai.:h you 

_ 

FORTH in a h;1mb-on .s1ylc . 

lin)'FORTH fur lf>k kvd II TRS -8U: 
Disk ' 'crs ion and fu ll docu 111 en1:Hio11 .S4'1.95 
C~lS-'>CHC version anJ full dncument:.i tion . $29 .9.S 
Do1.:umcn1a1im1 only (<li sk \ 'Cr:o. 1onl . Sl-1 .l)) 

All un.lcni :an.: fo lly guarantc.•cJ . At.Ill S150 for rLhl t1~c :md 
h;mJ1ing . Orde r ~~·i th ched: . money orc.kr. Vi s:.i. ur Mustcr 
chargc . 

Wriri: for ~1 FREE Oooklc1 dcscrihinf! FORTH 

The Software Farm 
!lox 236-1 lkpl . AJ2 Reslon. VA 22090 

Circle 289 on Inqu iry card. 

AD-8/1 ANALOG 110 INTERFACE 

tt~· 

FOR SS-50 BUSS 
6800 SYSTEMS 

• B Aro input chtnnel& 
• V1ry fnt AID oi;er 8500 1tmplu per 1ecand 
• l DIA outpul chonntl with 11mplo ond hold 
• Bipolar inpu.t 1nd output 
• Full B bit r11olu tion 
• Upword compo~blo 10 580X 
• Complete docum1ntatian 
• Fully ouemblod ond 1.,.11d 
• ViH ind M.C. uc:1pted 

$109.50 


CCM, INC. P.O. Box 2308 

Auton, VA 22091 

Phone orders cell 703-820-3403 

Circle 292 on Inquiry card. 

ATARI OWNERS 

Parallel Printer Interface 
for the A.TA.RI 400 I 800 
Connects to controller jacks 3&4 
works with BASIC I DOS I ASSEMBLER 
Three printer connectors available: 

ATARI 400 / 800 
TRENDCOM 100 I 200 A4P·1 A8P·1 
CENTRONICS 730 I 737 A4P-2 A8P·2 
CENTRONICS 36 PIN• A4P-3 ASP-3 

• f lts all otne:r parall~I Centroruu p lus Anedex, 
Base '2. Epson. Com print and Mlcrott:k. 

Order t)y pert numt>«:r, MC I VISA accepted

569 95'~ .(A ... l<Sod<lb't.lox 

:.l '!~!CS.inc.® 
~ ~.1.~,~.; ~~I!!" St.le

Turlock, CA 95380 (A) 
(1109) 667·118U I 634·18U 

Circle 293 on inquiry card. Circle 294 on inqu iry card . Circle 295 on Inquiry card. 

http:hnyfO\f.TH


P.O . Box 4430X 

Santa Clara . CA 95054 

Will calls : 2322 Walsh Ave. 
(408) 988-1640 

INTEGRATED CIRCUITS 

Same day shipmen!. F11s1lme pans only Factory tesled 
Guaranleed money back Ouali ly IC's and olher compo
nents at fac1o ry prices 
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RCA Cosmac 1802 Super Elf Computer S106 .95 
Compare tea1ures lletore you decide lo buy any 
olller compu ler. Th ere IS no olher compu ter on 
lhe ma rket today 1ha1 has all !he desirable bene· 
lilsol llle SuperElflorsoli tt lemoney . Th eSuper 
Elf is a small single board computer that does 
many big lhmgs . I! 1s an excellent computer for 
!raining a.nd for learn ing programming with Its 
machine language and yet ii is easily expanded 
wilh addfllonaf memory, Full Basic, ASCII 
Keyboards, video character generallon , etc. 
Bet ore you buy an olher small computer . see 11 it 
Inc ludes lhe following fea tures : ROM monitor. 
State and Mode displ ays : Si ngle step: Qplional 
address displays ; Power Supply. Audio Ampli lier 
and Speaker. fully socketed for all IC's,Real cost 
ol 1n wa rranty repairs : Full documenlallon. 
The Super Ell includes a ROM momior lor pro
gram loading , edllmg and execu1 1on wi lh SINGLE 
STEP lor program debugging which 1s not In-
eludedm olhm al lhesame price. With SINGLE 
STEP you can see lhe microprocessorch1popera
ting wllh the unique Qu est address anddatabus 
displays belore , during and aHer executing rn 
strucl1 ons . Also . CPU mode and instruclion cycle 
are decoded and displayed on 8 LED indica1ors. 
An RCA 1861 video graphics chip allows you 10 
connecl toyour own TV w1lh an inexpensive video 
modu la1or 10 do graphics and games . There Is a 
speaker system included for writing your own 
music or using many music programs already 
wr111cn The speaker am plifier may also be used 
lo dnve relay s lor control purposes. 
A 24 key HEX keyboard Includ es 16 HEX keys 

plus load . reset, run , wait , Input. memory pro
tecl. monitor select and single step . Large. on 
board displays provideoulput and optional high 
and low address . There is a 44 pin standard 
connector slot for PC cards and a50 pin connec
tor slot for lhe Oucsl Super Expansion Boa rd. 
Power supply and sockets for all IC's are m-
eluded 1n lhe price plus adelailed t27 pg .mstruc
11on manual which now includes over 40 pgs of 
soltware into. including a senes of lessons 10 
help gel you started and a music program and 
graphics large! game. Many schools and univer 
S1l1es are using theSuper Ell as acourse ol sludy. 
OEM's use ii for 1ra1mng and R&O. 
Remember . other computers only offer Super Ell 
lealures al additional cost or not al all . Compare 
belore you buy. Super Ell Kit $106.95 , High 
address opllon $8 .95, Low address opllon 
$9.95. Custom Cabinet will! drilled and labelled 
plexig lass troni panel $24 .95. All metal Expan
s1on Cabinel. painled and si lk screened , with 
room for 5 S-100 boards and power supply 
$57.00 . NICad8atteryMemorySaverKit$6 .95. 
All kits and options also completely assembled 
and tested. 
Ouesfdata , asoftware publication tor 1802 com
puler users is avai lable by subscnpl ion !or 
$1 2.00 per t2 issues . Single issues St .50 ls-
sues t -12 bound St6.50. 
Tiny Basic Cassette $10.00. on ROM $38.00, 
ongmal Ell kil board $14 .95. 1802 soltware; 
Moews Video Graphics SJ.50. Games and Music 
$3 .00 , Chip 8 Interpreter $5.50. 

' '.#~Cl~I 	 1 ;~ 
I 2~ Super Expansion Board with Cassette Interface $89 .95 

J9 
t~ This 1s 1ru ly an astounding valu e! This board has 

CC lO •tD 
CA JO , ~O bei?n designed lo allow you 10 decide how you
CC Jo} ,2Q 
C& ~ tr:i wanl 11oplioned . The Super E1panslon Board 
CC -lO 1 :'II comes wllh 4K of low power RAM fully address-
CC~ 1~ 

1 }~ 


CC 6Q 1 H 

CA 60 ab le anywherem 64K w11h bul ll-ln memory pro

lect and a cass ette lnfertace. Provisions have 
l .U 	 been made !or al l other oplions on lhe same... board and 1t fil s neal ly lnio lhe hardwood cabmel"' 	 alongside lhe Super EH . The board includes slots

1lumar "' "' 	 for up lo 6Kol EPROM (2708 , 2758, 2716 or Tl 
2716) and is fully sockeled . EPROMcan beused 
forlhe monitor and Tiny Basic orolh er purposes . 
A IK Super ROM Monllor $19.95 1s available as 
an on board opllon in 2708 EPROM which has 

NI Cad Battery Fixer/ Charger Kit been prep rogrammed with a program loader / 
assembled . 25 PROM capacity SJ7.50 
PROM Eraser 

Opens shorted cells thal won' t hold a charge edito r and error checking multi file casselle 
(w11h 11mer $69.50). 6 PROM capacity OSHA' and then charges them up , all in one kit w/tull read/write sottware, (relocatable cassene Ille) 
UL version $69 .50 (w11h timer $94 .50) pans and insiructions $7.25 anolher exclusive lromQuest II Includes regisler 

Rockwell AIM Computer save and readout , block move capability andZBO Microcomputer 656502 based single board with lull ASCII keyboard video graphics dnver w1lh blinking cursor Break 
board space. Excelleni !or con1rol. Bare Board 
16 b11110. 2 MHz clock. 2K RAM. ROM Bre~d

and 20 column lhermal pnnter . 20 Cllar. alphanu 
S28 .50. Full Kit $99.00. Monitor $20.00 . Power meric display . ROM monitor. 1u11y eXjli!ndable Announcing Quest Super Basic- SECOND GENERATION
Supply Kil $35 .00. Tiny Basic $30 .00 $375.00. 4K version $450.00. 4K Assembler A new enhanced version of Super Basic now Enhancements Include Increased speed , built· 
S-100 Computer Boards $85.00. BK Basic lnlcrpreter $100.00. avai lable.Ouesl was lhelirsl company worldwide In provisions lor Stringy Floppy, Aoppy Disc. 


BK S1atic Godbout Econo llA Kit 145.00 
 Special small power supply for AIM65assem. in to ship a lull size Basic for 1802 Systems. A Printer Driver. 1/0. user definable command 
t6K Static Godboul Econo XIV Kil 285.00 lrame $54 .00. Complete AIM65 in thin bnelcase complele function Super Basic by Ron Cenker library and statement renumbering . 
24KS1a11c Godbout Econo VllA-24 Kit 435.00 with power supply $499.00 . Molded plastic mclud1ng l loal1ng point capabi~ty with sc.ient1f1 c Easily adaptable 10 most l802 systems. Re
32K Static Godboul Econo X-32 Kit 575.00 enclosure 10 Iii bolh AIM65 and power supply nota lio~ (numb~r range -'- . 17E 'I .32 b11 inte9er quires 16K RAM minimum lor Basic and user 
16K Dynam•c RAM Kii 199.00 $47.50. Speaal Package Pnce: 4K AIM . BK Basic. .=2 bi llion_; mutli dim arrays. stnng arrays; siring programs. Source listing lor both Serial and 
32K Dynamic RAM Kil 310.00 power supply. cabinet 5599 _ manipu la11on. cassette110. save and toad . basic. Parallel IJO included. 

AI M65/" IMNIM/S El l
00 

44 I · dala and machine language programs; and over64K Dynam c RAM K11 470.00 0 upcr Pn expansion 75 stalcmenis . tuncllons and operations . Super Basic on Cassette S40.00 . 
Video 1n1er1ace Kit $135.00 board. 3 female and I male bus . Board plus 3 •-----'-------'---'---...-,......--------------.. 

Gremlin Color Video Kit $69.95 
32 x 16 alpha/numeri cs and graphics: up 10 B 
colo rs w11h 6847 chip , tK RAM al EOOO. Plugs
1n10 Super EN 44 pin bus. No high res . graphics. 
On boa rd Rf Modulator Kit $4.95 

1802 16K Dynamic RAM Kit $149.00 
Expandable 1032K .Hidden refresh w/clockS up 104 
MHz wino wail states. Addi. 16K RAM $63.00 
Super Elf 44 pin expansion board: 3 femaleand 1 
male bus . Board pl us 3 conneclors $22 .95 

Tiny Basic Estended on cassette S15.00 

(added commands Include Stringy. ArTay , cas

sette 110 etc .) 

S-100 4-Slot Expansion S 9.95 

Super Monilor VI.I Source Listing S15.00 


pomls can beused w11h lhe register save lea1ure 

lo isolaleprogram bugs Quickly . then follow w1lh 

single Slep . II you have lhe Super Elpanslon 

Board and Super Monllor lhe momlor 1s up and 

running al lhe push of a bu lton. 

Olher on board op11ons include Parallel Input 

and Oulpul Ports wilh full handshake. They 

allow easyconneclionol an ASCII keyboard lo lhe 

1npul port . RS 232 and 20 ma Cunent Loop lor 

1eletype or olher device are on board and d you 

need morememory !hereare1wo S-100 slots !or 

static RAM or video boards. Also a 1K Super 

Monitor version 2 with video driver for lull capa 
bihty display wilh Tiny Basic and avideo inlertace 

board . Parallel 1/0 Ports $9.85 , RS 232 $4.50, 

m 20 ma l/F $1.95 , S-100 $4 .50 . A 50 pin 

connector set wi lh ribbon cable is available al 

StS.25 for easy conneclion between lhe Super 

Elf and the Super Expansion Board . 

Power Supply Kit for the complete system (see 

Mull i-volt Power Supply) 


Ell II Adapter Kit S24.95 
Plugs Into Elf II providing Super El f 44 and 50pin 
plus S-tOO bus e•pansion (With Super Ex· 
pans1on). High and low address displays. slale 
and mode LED's oplional $18 .00. 

Super Color S-100 Video Kil S129.95 
E.xpandable lo 256 x 192 high resolulion color 
graphics. 6847 with all display modes compu1er 
controlled. Memory mapped . tK RAM expanda
bleto6K.S- tOO bus 1802.8080.8085, Z80 etc. 
Edflor Assembler $25.00 
(Requires minimum ol 4K lor EIA plus user 
source) 
1802 Tiny Basic Source fisting S19 .00 
Super Monil0< V2.0J2 .1 Source Listing $20.00 

80 IC Update Master Manual $55.00 

Comp. IC d'11a selooor. 2700 pg . master reference 

guide . Ove1 St .000 cross references. f ree update 

sen11ce lhrough t980. Domestic postage SJ.50. 


Modem Kit S60 .00 

Staieot me art . ong ., answer No tuning neces· 

saiy t03 compa11ble 300 baud . Inexpensive 

acoustic coupler plans Included. 

LAC 7000 + Prlnter $389.00 

40120 column dol malrix 1mpac1 . std . paper. 

lnlor1ace all perso nal computers. 


64140132120 version $405 .00. Op11onal cables 
available. 
LAC 7000 prtn1er inter1ace cable for Super Elf 
wilh software $26.00 

connec:1ors $22.95. 
60 Hz Crystal Time Base Kil $4 .40 

Converts digital clocks trom ACline lreQuency 
10 crystal 11me base. Outs1and1ng accuracy 

Video Modulator Kil $8.95 
Convert TV sei inio a high Qua111y momlor w/o 
affec1ing usage. Comp kll w~ull lnslruc 

Multi-volt Computer Power Supply 
8v 5amp. = t8v .5 amp. Sv t .5amp. - Sv 
.5 amp, 12v .5 amp. - 12v option . =5v . =t2v 
are regulaled . Basic Ki t S29.95. Kii w1lh cha ssis 
and all hardware $43.95.Add S4 .00 shipping. Ki i 
ol hardware $14.00 . Woodgrain case $10.00. 
St 50 shipping . 

TERMS: $5.00 min. order U.S. Funds . Calll residents add 6% tax. 
$10.00mln. orderBankAmerlcard and Master Charge and COO. $1.00 Insurance optional. FREE · Send for your copy ot ~ur NEW 1980 
Shipping charges w1fl be added on charge cards . QUEST CATALOG Include 48< stamp . 

Circ le 296 on inquiry card . 	 BYTE O clobec 1980 367 



- ----- - -----

ff-50 
CDmputing 

• THE OTHER ALL 6800 
COMPUTER MAGAZINE 

Devoted to the 6800-6809 
enthusiast .. . Software, fixes, 
hardware, reviews and more! 

Charter Subscription 
$12 .00-1 Year $22 .00-2 Years 

VISA MC 

FREE SAMPLE ISSUE 

(60¢ in stamps for 1st Class) 


SS-50 Computing 

P.O . Box 4028 


Logan, Utah 84321 


Circle 297 on Inquiry card. 

S-100 A/D 

• S-100 Bus Compatible A/D 
Converter 

• 12 Bit Accuracy 
• 16 Channel Analog Input 
• Program mable Gain Ampl ifier 

with Sample-and-Hold 
• High Qua lity Commercial / 

Industrial Construction 
2 and 4 Chan nel. 12 Bir D /A 
Boards also available. 

C ALIFORNIA DATA 
CORPORATION 

)475 Ohl Conejo Road, S11j1e CJO 
Newbury Park, Callfornja 9JJ20 
(805) 498 -3651 

Circle 300 on Inquiry card. 

Apple users! 
NEW 16 CHANNEL 
VARIABLE A-0 BOARD 
• Lets you digitally display, store, 
analyze, and print your measure
me n ts . All ows Increased 
measurements from s vo lts up to 
100 vol ts. • comes with a complete 
softwa re package Including a test 
kit, calibration method. and various 
applications. 

Special In t roductory Price 17995 

Visa. Diners Club. Master card users 
Call Toll Free 800·854-2003, ext. 815 
1n CA ca11 1-000-522-1 soo. ext. 815 
Or send your check for 179" 
!Texas res. add 5% sales taxi to: 
COMPUTER TECHNOLOGY CTA 
ASSOCIATES I'"' 
5812 cromo Drive. Su ite 102 
El Paso. Texas 79912 

Circle 303 on Inquiry card. 

DOUBLE YOUR LA36 

· DECWRITER'S SPEED TD 60 CPS 


The ACCELE WR ITER con veri er enables you 
10 convert the LA36 Decwrrl er lrom 10115/30 
to 10130160 CPS 

Uti lizes Decwriter's own burll -r n 60 CPS 
speed 

Plugs rnto logic board 
Compatible w1lh Decwri ter opt ronboa rds 
Decwriter reconver Is 10 "stock" 1n 

seconds 
Thousands sold 
In use tor over 3 yea rs 
Full one-year war r anly 
Sl 15 rncludes shrpping 

Brochure sent prompt ly at you r requ est. 
Wr ite or ca ll us. 

LARKS ELECTRONICS &DATA 

P 0 Box 22 Skok ie. IL 60077 


(312) 677-6080 

Circle 298 on Inquiry card. 

PET 

•music 


BOARD 
At l a'5 t I A m1n;lc tn.1~c r" f o r your PET . Our 
syHem consis t s of a sm,111 circu i t board 
wh ich p lugs i n t o you r PE T 1s us N · pon a nd 
connects e t t he r t o .l spea ke r o r you r h i · f i 
'Systcrtl (c a bl e inc.luded) . Our ~ of tware (o n 
casse t t e) l e t s yo u e n te r , $ave , 3nd 
p layback mu s ic i n up t o r our vo ices , each 
wi th i t '5 own t one colQYr . Al so incl u d [!'{j a r- e 
seve r ril SJt'lp l c p ieces t o get you st.lrL t..-d. 
\Jhcn o rd cr"in9 , p l ease speclry 8k. 16k , or 

32k PET vers ion . 

549 wi t hout .:>mp (p l ug s in t o youf" Hcrco ) 

554 wi th .lll'lp (connects to .J speaker'} 

P l ease use c e rt jfled c.hcque or money o rde r . 


Electron i c ttu slc Systems 
45 Li>.d ngs t on Rd . Su i t e 501 
\lcSl Hi 11 , Ont ar io, C.:> n<1d <i 
MIE I KS 

a tr a d emark of CO'M'lodorc 8 . H. 

Circ le 301 on Inquiry card. 

ATTACHESTYLE CASE FOR CARHYIHGAND 
PROTECTING THE APPLE COM POTER . CON ST RUCT ED 
OF THE HIOHfST QUALIT Y lUCiCiAOE MATERIAL. 
WILL ACCOM MOOATE COMPUTER. TAPE RECORDER. 
OR DISC DRIVES PLUS TAPES, OR DISCS AND AU MANO ·. 
ALS. NEVER A NEED TO REMOVE COMPUTER FROM CAS , 
SIMPLY REMOV E LI O, CONNECT POWER AND MONITOR CA· 
BLES, AND OPEAATE. UDCAN HE REPLACED ANO LOCKED 
FOR SECURITY AND PR01ECT ION WITHOUT DISCON
NECTING CABLES. 

DELUXE CASE. ..... ..... .. . .... . .......... S I 09.00 

DE.t.UXE CASE.12 DISC DR.IVES ...... --··· ·· ' l 19 .00 

(.'"'•I!> "L 'Ml I\~ "H "IHI I tile 1tO I It ... !lt1 ... t "M1 
U.,IMIX' ll" Ill/ ""'h l"l'IH 11~.111 ....... V.111 ...... 

....... 1<.111..1, ... l1"lllll""'' 


u1111w.,1r.111 \ I l 1ll'~l"'l 

COMP UTER CRSE ~OMP ANY 
S65'0 INOIAH MOUND CT.. COLUMBUS. OHIO ~ 
(61 4) 868·9464 4321 l 

Circle 304 on Inquiry card. 

TM
COMPUTE-A-SCORE 

SOFTWARE FOR (j)
GYMNASTICS v 
SCORING /•\ 

Now Available in CP/ M* Version 


Program prove n in over ihrcc year's use 
at local , dist r icl , regional. sl ate, 
national, USG F, high school and college 
compe1i1ion. 

Make you r computer earn i1s keep by 
servicing an expand ing field . 

Phone or write for comple1e details. 

M<§, inc. 	 MICRO COMPUTER 
SERVICE, INC. 
"Customi<.ed Computer Services" 

Salina Siar Route 
Boulder. CO 80302 
Phone: (303) 442-2622 

Circle 299 on Inquiry card. 

BELOW DEALERS COST! 

Northsta/f
Nor1n Srar Hor1ron 

. .... . ... .. , "\T(" ~ ... . . ... ~ •• • II 

32 K 00 - 2295.00 
32 KQUAD - 2600.00 

l ~o.. -i • IJ • ll,1 1,.• I•'•' 1, 

CO O· CASH IN ADVANCE · VISA I MASTERCHARG E• 

E3 

CUSTOM BUSINESS COMPUTERS 
10) l>l lANllC A\l ( tjl,,I( l'l' Pdll'!OO~ H l V. 'l'OR... 11!>6.J . t!. 1.cil ur 1 ~ .. UIWQI 

Circle 302 on Inquiry card . 

MEMOREX 
Floppy Discs 
Lowest prices. WE Will NOT 
BE UNDERSOLDfl Buy any 
quantity l ·I 000. Visa. Mastercharge 
accepted. Call free (800)235-41 37 
for prices and information A ll 
orde rs sen t postage paid. 

Circle 305 on Inquiry card. 

http:QUAD-2600.00
http:Customi<.ed


page 

PRE-CUT WIRE WRAP WIRE 


Length 100/Bag 500/Bag 1K/Bag Length 100/Bag 500/Bag 1K/Bag Kit No. 1 $9.95 Kit No. 3 $32.95 

2.5" $1 .25 $3.58 $ 6 .19 6 .5 " $1 .92 $6.44 $11 .81 250 3" 100 4 Y2" 500 2 Y2" 500 4 Y2 " 
3 .0" 1.30 3 .86 6 .78 7 .0" 1.99 6 .76 12.44 250 3 Y2" 100 5" 500 3" 500 5 ·· 
3.5" 1.37 4 .15 7.37 7 .5" 2 .08 7.07 13.09 100 4 " 100 6 " 500 3 Yo ' 500 5 y, ·· 
4.0 " 1.42 4 .44 7.94 8 O" 2.14 7 .38 13.73 500 4" 500 6" 
4.5" 1.48 4.74 8 .54 8 .5" 2.18 7 .69 14.36 
5.0" 1.54 5 .04 9 .13 9 O" 2 .24 8 . 11 15.01 Kit No. 2 $24.95 Kit No. 4 $59.95 
5.5" 1.58 5.38 9 .72 9 .5" 2.30 8 .32 15.65 

1000 2 Yo' 1000 4'/2250 2 v2· 250 5"6.0" 1.65 5 .66 10.31 10.0" 2.39 8 .71 16.28 
500 3" 100 5 Yo' 1000 3" 1000 5" 

Kynar precut wire . All lengths are overall, including 1" strip on each end. 500 3 Y," 250 6" 1000 3 Yo' 1000 5" 
Colors and lengths cannot be mixed for quantity pricing . Choose from colors 500 4 " 100 6 Yo' 1000 4" 1000 6" 
Red, Blue, Black, Yellow , White , Green , Orange, and Violet. 250 4 Yo' 100 T ' 

* * Truckload SALE * * 

RN WIRE WRAP 
IC SOCKETS 
3·1evel Gold FREE WIRE KIT 
Closed Entry Kit # 1 on orders over $50 
DesignKit # 3 on orders over $1 50 

Kit #4 on orders over $250 ·Sockets sold at these 
prices by the lube only. 

Size Quantity/Tube Price ee. • Price/Tube 

08 pin 52 .39 $20.28 
14 30 .46 $13.80 
16 26 .50 $1 3.00 

18 23 .68 $15.64 
20 21 .85 $17.85 
22 19 .92 $17 .48 
24 17 .94 $15.98 
28 15 1.23 $1 8.45 
40 10 1.60 $16.00 
Above prices include gold up to $800/oz. 

IDC CRIMP STYLE CONNECTORS 

card Edge Connectors IDC Sockets Cable Plugs Right Angle Headers CABLE 

IDE 10 
IDE 20 
IDE 26 
IDE 34 

$3.25 
$3.50 
$4.05 
$4.85 

IDS 10 
IDS20 
IDS26 
IDS34 

$1.25 
2.02 
2.65 
3.50 

IDP 14 1.25 
IDP 16 1.40 
IDP 24 2.25 
IDP40 3.65 

Wire Wrap 
IDH10WR 1.75 

IDH20WR 2.75 

IDH26WR 3.60 

IDH34WR 4.15 

IDH40WR 4.90 

IDH50WR 6.15 

Solder Tail 
IDH10SR .80 

IDH20SR 1.25 

IDH26SR 1.85 

IDS34SR 2.15 

IDH40SR 2.50 

IDH50SR 3.15 

10 
14 
16 
20 
24 
26 
34 
40 
50 

10 ft . 

2.90 
3.40 
3.70 
4.40 
5.00 
5.40 
6.80 
7.80 
9.50 

100 ti. 

17.00 
23.80 
27.20 
34.00 
40.80 
44.20 
57.80 
68.00 
85.00 

IDE 40 
IDE 50 

$5.65 
$5.90 

IDS40 
IDS50 

4.05 
5.06 

DB25 
Connectors 

Male $4.95 

Female $5.25 

Call or Write for 1980 Catalog: 
* IC Sockets ORDERING INFORMATION * Vector Boards & Pins 

• Orders under $25 include $2 handling . • All prices good through cover date. * Bishop Drafting Aids 
• All prepaid orders shipped UPS Ppd . • Most orders shipped next day. * OK Tools 
• Visa, MC & COD's charged shipping . • Byte must be mentioned to get sale prices. * RN IDC Crimp Connectors 

Circ le 306 on Inquiry card. BYTE Octobor 1980 369 



PERTEC 

FD-200 


Floppy Disk Drives 

35% OFF LIST 

Rebuilt, tested. like-new. with 
90-day Warranty 

$23500ea. 
Any quantity. while supply la sts 

Also available: 

New and like-new Pertee 24MB. 10MB. 
Cartridge Hord Disk Drives. Magnetic 
Tope Drives and Conlrollers. 

Coll. wrile or TWX for more info. 
IBEX COMPUTER CORPORATION 
18730 Oxnard SI.. Torzono. CA 9~356 

(213) 705·2517 
VISA and Moslerchorge occepled 

Circle 307 on inqu iry card. 

)ll ATARr 
Atari 600 ....... S810.00 810 Oi~k Or1\'C .. S.S2S.00 
16K RAM Module S150.00 Comrolle" ......S18/ Pr . 
Ail ROM'<. lncludin STAR RAIDERS. 2(1'.(, OFF!! I 

···m1 Buckc1 software for rhc ATARI ••• 

Dl!.assemble r / dumper/ 
dcpo1i1er / BASIC renumber ... ... •. ... SJ0.00 
AC1ion Games ... $25.00 Brain G;:1mes ... S2S.OO 
All .above Bil Bucket sohwarc FREE wilh 
purchase of ATARI 800. 
Free u tilfties d isk (dis..asm . renumber. elc.) with 
purchase ol 810 Di1k. 

PET 

SK . ... S699.00 16K _ .$876.00 32K ... S1140.00 


CAT Modems . ____________ . $156.00! 


Soroc 1Ql20 Terminals . . ... .~77S.OO 

All Cenrronics Primers 15'.%'> Off! ! 

The Bil Bucket 
168 Nonh Beacon Stteet 
P.O. !lox 365 
Newton Highlands. MA 02161 
Phone : (617) 763--3144 

See us at 1he Nonheas.1 Computer Show in Boston 
November 20-2l 

AU prices subjccr 10 change withou1 no1 i e. 

Circle 310 on inquiry card. 

OSI'ers I 
OSI DIDN'T FILL YO U IN .. . 
WE WILL.. . 	 With the 

Complete, 
New OS-6SD 
V3 .2 
Disassembly 
Manual . 

• 60 pages of listings 
• Includes full cross-reference 

listing 

Order today . Send check for 
$24.95 to Software Consultants, 
7053 Rose Trail , Memphis, Tenn. 
38134. 901 -377-3503 . Postpaid. 
Allow 2-3 weeks. 

Circle 313 on Inquiry card. 

WTE:RTEC SUPERD.R/\IN SOfTh'l\RE: 

Av lt.illlb l e floW'J 


fltr~1rrc:Hl ~0,..,..,,,1~ 

111\ILS-:"HCllT L[.Xr. 11 , , , •• , , , • , , , •• , , , • , , , , , , , • , , , , , , , , 1100 
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CCll!: RAL U:DGl.R . , • , •••• , , , • , • , • , • , • •• • , , , ,. , • , • , • , , 1 )~0 
All ~· n•T&I IHICJ,lt-lfl l tl~ r~ 11t t1 on.1, ••JD t ~ ~~ti 
·~~;.~ ... l~. ;Ol"'F·H 1tlTI IUltn·ntl 

DPlUS[ l.l.ll'CUI ••• , •••• , ,, ••• . •. , . • ,, • , ,, ••• , , , , , , , , I~ ~~ 
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~01 ·~p l 1C'1U•.,• • Uh ·~l ll llh ci;.u ,..,,\an 

c ui:i;11e nc <: u-ru1~1i:.t 11t-to:.":: tLt,,-:11;1:1 •••••••••• • ••• 
11-..1 a ~o; t~.t1 .. a r n11 0 1 •'ll'•1'1n o; "'I' • 1:r. 
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"-"a tt 1·11t1on •~h...U.1 1 ..1, G•l laon ·,ote;, 
tCh1c u~ .. 1nt11 • t1l\o 1""''"'tlf"lll " "•I••· ort c. 
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" Wlf" ;>H ' l •Hli=• • IUr U• 
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~al 1ct11, 1tc. 

ii.LL i;i;r~AH tXCLC& :\t~L.1' t1rvLLf.IHf> '°"' :tt.c IUl'lnllAI" 
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Circle 308 on Inqu iry card. 

NORTHSTAR SOITWARE 

PROFESSIONAL RUSINESS 


PROGRAMS 


PROPERTY MANAGEME NT - - S22S 
OFFICE/ A PA RTMENT/ CONDO 
200 UN!TS/ 500 EXPENSE ENT RI ES 

T IM ECLOCK/BILLING - - - - - S26S 

100 CLIENTS/ JO EMPLOYEES 


20 BILLING RA TES/ 100 WORK CODES 


ACCOUNTS RECEIVABLE - - - $22S 
3SO ACCOUNTS 
800 INVOICES/MONTH ...................................... 


ALL PROGRAMS INTEGRATED 

WITH GIL
...................................... 


GENE RAL LEDGER - - - - - - $225 
300 LEDGER ACCOUNTS 
1000 CHEC KS / MONTH 

LADCO DEVELOPMENT CO. IN C. 
P .O. BOX 464 


OLEAN, N.Y. 1476() 

(716) 372-0168 

Circ le 311 on inquiry card . 

! ! AEAL TIME!! 

1110 TIME MACtttNE Pr o,.... ALPHA OMEQll, C()t...1PUTER 

v1(1 fl 'lNH\I 1( 0 PO• t Ill ni.Jn.or or>loc tat:i l nn;,'\IO rn 10:- oot ....-oon 

PQw(t< .,,..,POiy , 1111(1 c.oum•unlcn 11 o n c:al:) l tJ we il'll; IUCll)tf. 

ALPHA 
OMECAco••UnR •~mas, 1Mc. 
•o ~· n1 ' c;"" , fll.t °' '"°"'11n~-<rJ:>< 

Circ le 314 on Inqu iry card. 

J and S Campu~ers 
2247 Shetland Road 
Livermore , Ca. 94550 

Texas Instruments 
99/4 Compuler . .. .$1090.00 
810 Basic Printer ( 100) .$1600.00 
B10FullASC ll(201) . .$1695.00 

Exidy 
32K Sorcerer .. .$1074 .00 
48K Sorcerer . ... .$1205.00 

Lobo Disks 

SA 400 1n cab1ne1 wl power supply ...$4 10.00 
3101ISA400 lor Apple wllnler1ace . - .$487.00 
SA 801 in cabin el w/ power supply . . .$780.00 

Centronlcs 
730- t Parallel ..$670.00 
730-3 Serial . .$715.00 

and more.. . send S 1.50 lor a ca1alogue 

California residen ts add 6°,o sales rax 


All orders. add 3% sh1pp1ng and handling 


Circle 309 on inquiry card. 

CROSS-ASSEMBLERS 
WRITTEN 11111 AJllSI FORTRAJll IV 

PACKAGE 110. 	 MACHlllEISI 
XASIH800 MCllOD.02.01 
XASM1801 MCllD1 
XASMl805 MCH05 
XASMHOI MCl809 
XASMIOl5 1080,8085 
XASM1102 CDP1102 
XASMl502 1500 FAMILY 

Full inslruetion ul . all eddruaing model. ftM-form11 Input. 
rolo«11blo i llOlg llllcl abjoct modula, mony """"lamblo 
11:11mbly option1. 8>th111et1r ltbala, 1riUwn1tic 11prnaicHu ill 
oper1nd.s. long 1rro1 mw.att.s. high 111eution speed . 

Full·upabtlity 1uambl1r1 rm on 1mo1t 1ny 1y1t1m 1uppor· 
tiog ANSI1tand11d FORTRAN IV. 1966 or lattr . 111 hoclion ol 
tht COii of I MJllllll devllopmtnt lylttm. 

FORTRAI SOURCE MEDIA PRICE 
MAGNETIC TAPE PACKAGE _•. _.. 175.00 
PUNCHED CARO PACKAGE ...••. 150.00 
MANUAULISTING ALONE . . .. .• 120.00 

P1ckag11 include m1nu1lniJting. 1hioping in U.S.A. for u rds. 
1petily punch cod1. For ttpt, 1pedty coda, BPI, blocl. 1iu . 

P.O. Box 14538 
MiM11poi 1, MM 55414IDM 1112H22·1102 

Circle 312 on inquiry card . 

Desk Top Computer 
This unit Is a computerized Erec1ron1c Socto
1ary It keeps time, dale. calendar, message. and 
mocl!ng hies Or191nally sol d thru a ma1o r mai l 
order house for over $450 00 

Technically. it's a 6507 MICRO. ROM , Ram, 
Plana plex Alpha Display, Ni-cad Battery. ?ower 
Supply, Keyboard, Wood and Aluminum Caso 
w ith Schematic and ln~1ructions 

Most a l these Computers are wauanty returns 
We are ollering re l urb1shed ljke new units for 
$99.95 and as is (rnos t have minor prob lems) 
units for $44.95 Add $4.9S per un11 tor shipping 
and handl ing por unit ordered All uni ts are 
complete as described All sales are final 
Call torn1a Residents add 6 50;;, Sales Tax 

Send Payment and Order to : 

Solid State Surplus 
P.O. Box 32418/ San Jose, CA 95152 

Circle 315 on inquiry card. 

http:MCllOD.02.01
http:ni.Jn.or
http:L[.Xr.11
http:S1140.00
http:S.S2S.00


FOR APPLE II AND APPLE II PLUS COMPUTERS 

DoubleVisioriM 


80 x 24 Video Display with Upper and Lower Case 
COLUMNS ~ 

• Is a hardware board that may be plugged into any slot in Apple II or App le II Plus 32K or 48K Disks • full 128 ASCII character set, including 
control characters • fully prog rammable cursor • built In light pen capability • Inverse video • full cursor control • works with 
50160Hz • has 2k of Its own screen memory • has Its own video output Jack that must be connected to a monitor (or a high band widt h black 
& white TV th ru a good RF modulator). Color TV's produce a poor display and are not recommended. • permi ts you to connect another 
monitor (or a T.V. set thru RFmod) to the Apple video ou tput jack • displays 24 lines of 80 colum n text - programmable for different 
values • permits you to have graph ics on Apple video output • video output and Apple video output may be connected to one monitor thru 
optional video switch • Is ac tive only when addressed for reading from or writing to • accepts lower case Input from keyboard by use of 
escape key. (no mod ificat ion requi red) or direct use of shift key (1-wire con nection from shif t key pad to DoubleVision requi red). • is compati
ble with the latest vers ion of various word processing software packages. Presently these Include Apple-pie 2.0- Programma International, 
Easywriter Professional system- Informational Un limited, Text Edltor/Formatter- Periphera l's Unltd. (when ordering from these companies, 
please ask for vers ions compatible with DoubleVlsion). All software available from Computer Stop when released. • Peripheral's Unltd. 
B.l.T.S. and P.1.T.S. and Southeastern Software's "'DATA CAPTURE"' with Micromodem and communication card. These packages give abil ity 
to upload, transfer and download fi les from remote computers, and all at 80 co lu mns! • Programma Int. latest assembler LI SA V:20 wi ll sup
port full 80 col umn d isplay • is t ransparent for use with Basic and Pascal • sof tware on disk for easy modificat ion and adaptat ion for dif· 
ferent applica t ions • comple tely commen ted sou rce lis t ing of software and hardware schematics avai lable • PASCAL 
(optional) • becomes the console when installed in Pascal • Permits 80 co lu mn tex t processing with ful l upper/lower case while using 
Pascal 's editor • must be plugged in to s lot 3 when operati ng with Pascal 

Available now at your local computer store . ......$295.00 
Call Computer Stop for Store neares t you Calif. Residents add 6% Safes Tax 

Sh ipping. Insura nce, Handling, extra · Apple Is a Registered TM o f Apple Computers, Inc. 

Dealer Inquiries Inv/led. 
Contact: The Computer Stop MON.· SAT. 
COMPUTER STOP CORP. 16919 Hawthorne Blvd. 2545 West 237th St. 10·6Suite L Lawndale, CA 90260 
Torrance, CA 90505 
539-7671 (213) 371-4010 

Circle 316 on Inquiry card. !IYTE October I 980 3 71 



3M 
DISKETTES 

For record reliability and quali
ty buy 3M Scotch Diskettes. All 
Diskettes are In stock for im
mediate shipment. CaU TOU.. 
FREE (800) 235-4137 for prices 
and information Visa and Mas
ter Card accepted All orders 
sent postage paid 

Circle 317 on Inquiry card. 

:-" QUARTZ CRYSTALS ._ 
, :.::: ~!~,t :=:. =~ ::: :::: :~~;:: ' 
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• 
A DO S1.00 SHIPPING , CAL RES. AOO 6% SALES TAX 

FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 

QUALITY COMPUTER PARTS 
l ! .O. BOX 743 I CHATSWORTH . CA 9131 ~ 

Circle 320 on Inquiry card. 

DISKETTES 
90 DAY WARRANTY 

SO FT 
10 boxes$24o ea . in 

16 of 10 

SOFT $260 
ea. in 
boxes 

HARD of 10 

LIBRARY 5 s2.so ea. 

CASE 8 52.50 ea. 

Use VISA, MC. Add $2 . for C .O .D. 
Ship . & hd lg. $1 . + $.50/ lb. 

AMIS, Box 15056 
Long Beach, CA 90815 

(213) 597-6839 

Circle 323 on Inquiry card. 

GET Paid#(
fo.r using_ your 
computer ~ 

FUN! EaS'i SS',il~ 
RUSH COUPON FOR ~ 

fi' FREE FACTS v Gt'\:_P..'sPARETIME 'r!iri1 
Send1oday10 - 0AR • 810 


31 10 Fullen Ave. Sacramen10 CA 95821 


NAME 

STREET 

CITY 

STATE ZIP 

Circle 318 on Inquiry card. 
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Circle 321 on Inqu iry card. 

dbis YOUR HEAD OUAR TERS FOR 

••lllENTIRI 
SAL ES · SERVICE · SUPPORT 

THE DEST NEW YORK AREA PR I CES 
ON ALL OHIO S CIE~T I F I C COMPU TERS 

- LOC AL USERS GROUP 
BUS I NESS AND PERSONAL SYSTE MS 

PROFESS ICW' I US lllESS SOrt t1A~L : 
Sy•+1 ..1·i·_. no.. ll'J'2i l nlJI": 

Encuml:'lur1~d Oudget Account In~ 
lnven l ory/l uvu l c lnJ E>'p¢r1 1l•.a111.1qDf'"' n 
MJ l lin li:>t P"yroll 
f•cr.oun t s Pr1cf"· I vl.lb I •· 1\ccour 1!. Pny.1b t f< 

:.:.:inu.sfs av11! luhlo :.ep.:l r a t f!: l l ·· •• , •• ~ 35 

ALSO AVAi LABLE: 
"£a ton lRC 700fJ 1 P ldin Papo r Pr ln t °" r· .. B56 . 
' Okl<lata Mlcro l Inc 80 Pr ln t er 

uppo r I lowoi· c c,._;c . g r~ph Ics , any pu por , 
~o f ha>: re sc l ec t atl l o pr lri r s l t'2 •• • •• • • •695 . 

<ASTERCHARGE t VI SA WEL COME 

Des1gn~1s & Bt.ull1ta ol ln formauon Sys tems . Inc. 

One Mayfatr Road - E~istche1 1 e1 , New York 10707 

(914)779- 5292 (212) 933-4170 

Circle 324 on Inquiry card. 

Now you can afford quality.' 

~ w Scotcli 

DISKETIES 

SAVE 30% TO 45%! 
Possibly the LOWEST prices you 'll find 
on quality SCOTCH Brand Diskelt es in 
sizes to fit all Mini/Micro Computers. 
One box or by the case, all orders are 
processed quickly and shipped per 
your instructions. 

Call COLLECT to Order! 
(805) 484-8146 

QUALITY OATASUPPLY 
P.0. Box 236, Camarillo, CA 93010 

Auth0<lzed Dlatrlbutor 
Information P1oce91/ng Products 3M 

Circle 319 on Inquiry card. 

Circle 322 on Inquiry card. 

H9 OWNERS! 
Upgrade your video terminal w ith one 
of these long overdue kits : 

GRAFIX -Graphical display capo· 
b llltles assembled and tested $69.95. 
Kit $59.95 . 

CURSOR CONTROL - A total of 
8 functions assembled and tested 
$34.95. Kit $29.95 . 

FUCKER FREE 4800 baud 
operation assembled and tested 
$79.95 . Kit $69.95. 

All have a full 6 month warranty. 

NORTHWEST COMPUTER 
SERVICES, INC. 

8503 N.E. 30th Av.nu. 
Vancouver, WA 98665 

Circle 325 on inquiry card. 



1~1~~a™ ~lmruE~ 
Immediate response to your orders (verbal or written) . toll-free (800) 421-0347 

ZENITH 
DATA 

SYSTEMS : 
Smart Video 

Terminal 

Z-89 ' 

Computer f11=:::::::::.:~~~~~~ 
System: 1..:: 

incl udes: Z19 Displa y . a built in 5 •1," 
Floppy Disk . 2 ser ial ports . and 16K of 
memory 2295.00 48K Memory 2595.00 
Also 4BK z.19 has a ZBO Micro -processor. 
numeric keypad and B function key. 895.00 

®

ppk! 11 ... Apple 11 plus 
and the NEW Apple Ill 

The complete, ready to run computers ... Connect to your 
color TV and start writi ng programs today. APPLE is faster, 
smaller, more powerfu l than it's predecessors . APPLE wi ll 
change the way you thin k about computers . Call for our Price. 

INVENTORY CONTROL SYSTEM FOR Apple II 
The first truly professional system that can tackle up to 8,100 
items · Transact ion reg ister/ audit tra il · Inventory Status re
port · Re-order report • Keeps track of purchase orders auto
matica lly· Wi ll handle multiple departments or divisions 
Fast data re/rival. 
Minimum hardware requirements: APPLE 11 Plus with 48K, 
one disk drive and 80 column printer. 
Introductory Price: $99.00 Including comprehensive manual. 

ATARI 800 Personal 
Computer System 

Packed with: Computer Console. Basic 
Language Card . Education System 
Master Cartridge, Cassette Recorder , TV 
Modulator. BK Memory (expandable to 
48K) , Power Supply & all Books and 
Manuals $799.95 

ATARI 400 Personal Computer 
System for less 

Packed with : Computer Console. Basic 
Language Cartridge. Power Supply, TV 
Modulator. and all Books and 
Manuals $499.95 
AT ARI Program Recorder 69.99 
AT ARI Sollware, Rome. Ca11etlH 25°0 off hsl price 
AT ARI E•panslon Memory 8K ModulP 99.99 

H5K Mod 1Jlp 169.99 

. . . ~ . . . .. : . .... -

I 
... o:I ... f • • Y .. I 6' .. I\ "l! • 

- • ~ " • .. .. • • ~ , . &.- , . .. .. . .. .. . : .... 

(:.commadare the Great American Solution EPSON MX-80 
DOT MATRIX PRINTER 

= 
I 

I - ------ --- ----- -- ---- -____ _____ __ .., __ • 

- . - · - _._ . 
- -=r --~..,.-.... 

-- - -

CBM 8050 
DUAL DRIVE 
FLOPPY DISK 

The now Model MX 60 is a high -speed 
b idirectiona l, Impact printer ca pab le of 
prin t ing 9x9 dot mat rix characte rs. Pri nts 
enla rged. condensed, condensed/enlarged, 
normal characters with 40,132, 66, 60 col· 
umns por line logical seeking fu nclion. 

CBM 6000 SERIES BUSINESS COMPUTER CBM 2001 SERIES BUSINESS COMPUTER EPSON TX-80 ... 
DOT MATRIX PRINTER 

DYSAN DISKETTES 
THE CADILLAC OF THE FLOPPY DISKS AT LOW LOW PRICES 

8" (BOX OF 10) • 3740/ 1 sgl side / sgl dens11y •• ••••••••. , ..••• , 4.50 ea 
• 3740/ 1D sg l side / dbl density ••• , • , • , , •• , • , , , , 6. 95 ea 

5 " (BOX OF 5 )•104 /1 soft sector • 107/1 10sectors 
• 105/1 16 sectors ••. , , •.••• 4.50 ea 

Prices subject to change without notice. 
VISA and MASTER CHARGE WELCOME. Allow 2 weeks for cashiers 
check to clear . 4 weeks for personal checks. Add 2% for shipp ing and 
handling. Calif . residents add 6% sales tax . (Sorry . no C.O.D.) 

U.S . and International dealer inquiries invited. 

with graphics $795. 

16K RAM set of 8 4116 's 
250 ns or better $59.00 

MICROTM 
BUSINESS WORLD 
15818 Hawthorne Boulevard 
Lawndale . Cali forn ia 90260(2131 371-1660 



New-Program Tracks 
Your Investments! 

.. gives your Apple II ' all the 
capabili l ies of a Wall Street Brokerage ! 

• 	 Records Purchases and Sales 

• 	 Maintains Short Sales. Puts and Calls 

• 	 Records Gains and Losses - Both 

Short & Long Term 


• Prepares Schedule D ·- · and More! 
Accompany ing manual provides 
complete inst ructions with examples. 
(Requires 1 disk drive.) 

INVESTOR '" Di skel le and ManualOnl~75oo 
Send check or money order to : 
Sophisticated Microsystems, Inc. 
550 Frontage Road. Northfie ld. IL 60093 

(312) 44, -5802 

I"Apple II is a regrslcred 1radema1k ol App:e Comouler . Inc I 

Circle 327 on Inquiry card. 

MICRO COMPUTERS and 

CIVIL ENGINEERING 


The machine can do it - but you need 

the appllcallon package l o make It work 

for you. 

We have brought together the most pow· 

erful civil engineeri ng too lsavallable, USA· 

g~~t?y )(~ 1~~,f')f~n~~~ng(~~r%~~~ke g~: 
~~r~~~·.,"g\1~~".')r;~ds~~t~;;Ts~fv~~> ~ 5Uauc~; 
system prov ides acomp lete data ent ry and 

~1:~~r:~Ya'~:w~~.3?1~~ ;fo~~~,~~ret~~~e;,~u~ 
common menu driver . 
It's available to you now on your choice 
of CP/M or TRS DDS in source code 
BASIC or FORTRAN. For additional 
Information, call us at (314) 878·1277 , 
or write to : 

071,,,r,,~Jat flbjllmrt,ll! 
.dff,firal eon.1 , §nr-. 

13001 Can nes Drive 

St. Louis, Missouri 63141 


Circle 329 on Inquiry card. 

TERMINAL 


DATA 


CORPORATION 


MODEL 1200 RS-232 OATA SPLITIER 
available in ki t form 

Model 1200K gives the t er minal Or rnic10· 
processor user a second interlace for a pr1 n1 er. 
plotter . casse tte or 1ape d rive . 11 operat es a1any 
speod & lSolatcs the two output d evices from 
each o ther . w hile providing 2 AS· 232 in terfaces 
horn the term inal or microproce sor . 

The kn consis1s of 3 AS· 232 connectors. 
printed ci rcuit board . all necessary component s. 
enc1osu1e, mounHr\9 hardw are &. assembly m 
suucrions 	 $67.00 

w rite or call 

TERMINAL DATA CORP. 
11878 Coakley Cir. 

Rockville, MO 20852 
(3011 881 -7655 

Circ le 331 on Inquiry card. 

SPEECH RECOGNITION and VOICE 
RESPONSE peripheral fo r Z-80 based 
systems. 32 word vocabulary. up to 98% 
recognition rate. Connects to para llel 1/0 
port , comes complete with microphone. 
power supply and speaker. Generates 
music and sound effects too. Beaut iful 
two-tone case , extensive users manual. 
Break through price. only $149. Versions 
available for The Exidy Sorcerer and the 
TRS-80. Write fo r more info giving details 
of your system. 

P.O. Box 388 
VOICETEK Goleta, ca 93011 

Circ le 328 on inqu iry card. 

~BASF 

DISKETTES 

BASF Diskettes at compe
titive price. Call TOLL FREE 
(800) 235-4137 for prices and 
information. Visa and Master 
Card accepted. All orders sent 
postage paid. 

Circle 330 on Inquiry card. 

The best choice 
in mainframes ! 

e SIOOCAnbFAAME • AXIAL BLOWER 

e 2"t Ml h J2 '• CA T ~ONITOU e A.S$EMlU, ED ~ TE.sTE.D 

e 11J;AMPPCWEAS.Uf'PlY e RE~DVFORVOURCl.RO!i 
e UPPER!. LOWER CASE • NE\Y LOW' l'RICE 

ASCU KEY 80ARDS $885.QQ 

ooD INFINITE 

81[) E. STRAWBR IDGE , M~Lll(HJ ilUE . FL. J2111;JI - JJ[)';il 1'24 ·1588 

Circle 332 on lnqu lry card. 

SURPLUS INVENTORY 

22 MHz$77 BANDWIDTH 
SOLID STATE MON ITORS: Syl~11;n1• ii - B&w CA1 . :ro.1 ~11 
v•CCO 0311lt"' l<l lh flOO l!ne lllSGIU!tOl'I' A.S t ~J,o.oe l c 12'A.Ca 0£.1.! 
UCl!oj!tap SIYID w1 Htou1 u~ P.c 111\0,pt>o• lnvuts Y"P'!l.ilh•vtdeo, r.ot1 .' 
& VQf1 pO'l :i.ync pulses al f\OITl•NI il l/CMOS IC>1!11o My ~OQP f.lllQ", 
10-20 !Oil 1 1~ VAC S1m(M1:1 TRS--!Q r1QOi.u~ .llOd 11~Pf!!11: Wilt~ 11111 
rn.ll•fll 1nn•nul)l lllC I o ming, 1c:nami1!•~'- lRS·&O tlCl(l '". UIJ 1;1c S1og•11lf 
11if/d a ndl1U fll!w Cl'n!'CllOO. SH.U~. c..fl.!<:11.00.not:urna S17 

FLOPPY POWER SUPPL IES {6 OUTPUTS) '. N !>4111 •Jtl76 
h r.inc nflw .., (Hl4) ro11 m D0.11es. 5VIJA, 2'..CV t 'lA. 16'J,2 6A 1i111 
adjU1olillbto, w10V pro ! & 40u rr llm1tm.gJ, l 2V1Cl IA, · 24 VrCJ ].It ~0011'1 w. OY 
~10l. J , - 12VJ0 IA (IKIJ ) FuUy IOQllJll led. hl10IJJ , p;i111.:.lly (Int l WIKF'll l ~ 
11"-'Y a v.gs 3 5 • 5 5• u.· I 15VAC Will rur1 1 l ~ !'•t'1 1 ~ 11o'1P'r' Of rlr c;ip 
lfi,o l6V 10 121'nC rvn 2ot3 m tno ll01J:i1n S"t 

$ 1 00 CORE SALE: Bt.tM r1cw. tes1e~ Al'l'ICU!! • core- Set" lt ll ·C•l! 11 S 
TIM£ FOR CORF. 0 1979 tC1 IOb.111d p J.li l'o :'l tC !'I (J'1!~11~J <Ill (!o,Holv ltwl. 
1n1e1lue Dl:llMen lllii c.o•e- aroc ill" S· 100 ~c;f\.rOn 91,1OIJngra trwt rr•c;e-• 
1n lhc 1r11clfl ' Sll'u pde4ta 1nc:11Jd1ng large doeum!'1"111111on pkg l~ 

vOlillltle 1G~ ·by 1 01X'l-r01 • • $.1M 
Add s.t IO< M:lletl11hCs OI COHI 

OTHER SURPLUS BARGAINS: l.ETTER QUALITY ASCII l'CSR' 
TE RMINALS. Pe11t.1n Et.mer Cnrou:W!l 2011'1a $1 600 n5.23;> $1800 J:QD 
PORT ACOM Po•ll ble l• rmln.111• w b 1.1•lt-1n tOUDll!'t no tiolla:::I on11,,.,t' 
1ec.nn1CJ ~n •P"Olll . .\S-IS 5 '250 ~'oc. 54.!>0 fOD 

WRITE OR CAll FOR FUl.L $P£C SME£TS ON SPECIFIC ITEMS. 

TERMS: UPS •ncluaed 43 ~ 1 11101 ti • CC!JI FOO •It mt UPS COD IHld 
52 00 VISA " ~ ltOCI 4 "11. NJ nlld UfC!S Uh f~t<•11lll•no pu~·;an l• ' ' 
,,.·01k1ng to Jtiee~ lmmll"Cll..11•• Phf1m(ln! or 1ft'rri1•-:fo1l fl h1lu'l.d Pt10~ 
OtMJI iln4 q~l1orl\ Jiit! -1( 'I' 

ELECTRAVALUE INDUSTRIAL 
Pr1one u rC'u' sP 0 BOX 157-0 

MORRIS PLAINS, NJ07950 
~-

• .11CWCllCGmc 

..) 2011267 · 11 17 

MEMORY IC BONANZA 
INTEL SV ONLY 16K DYNAMIC RAM: 150ns. 
ceramic, low power (11mw stby, 150mw opor) version ol 
popular 16KJt1 4116. TTL compat ible Inputs, tri·sllllo 
outputs. Equivalen t 10 Motorola 45 16. Nat ional 529Setc 
OEM lis1price In qunnhlios ol 1000 is $1 7, our price, Intel 

0 2118·7sat ·········-······ ........ S10et.. 


INTERSIL 4K DYNAMIC RAM: EoulY<lonr 10 
Mostek 4096, 300ns. 4Kx1 . co ramlc & gold. ITL 
compatible inputs. tri·slale outputs. low power (24mw 
stby. 380mw aper) , priced al IOS3 lhein ~ tho usuaU1obby 
price. so ld In sleeves o f 24, $30 p&r sleeve. ma r s 1n10rs11 
700~12sa1 ... . ............. .. .... . . $1-25u. 

INTEL 2716 EPROMS • SV ONLY: Ce•amlc,450n>. 
lhe lnOwJlry standard 2Kx8 EPROM. Sold by Olhers lrom 
$27 10$59. quan!ltylimlted ...•.......... U001. 

FULL SPEC SHEETS: FroewlthorcrerorSl OOpersot 
of 3 for ov11lua lion. 

TERMS: Prices Include msureo UPS 48 'S lates UPS 
COO add S2. MC/VISA add 4~ Prime parts. new m 
orlgln11I sleeves. guaranteed 10 mlt' 'S spocs. $2(] 
minimum order. N.J. add Hies tax Immediate shipment 
or immodlale re fund. 

ELECTRAVALUE INDUSTR IAL 
Pnone OIC1NSP 0 . BOX 157-8 ~-

MORRIS Pl.AINS, NJ079SO • :\!Cl'lllo t! l t(lft1•! 

. j 201 1267·1117 

YOU NEEOOAl$ P, HIGHOONTAAST 
BUCK.WHITE t1lf YI YIO COL.Oft 
AL.P HA-,.U MER ICS /OR APHICS 
CAP A81LI T1£S Fft~ YOUR YIOEO 
fllOtOTOA I F' YOU WlNT RU LLY 
SUPER o.L OO l lNO lMA CES FRCl.1 
YOUR Cm.1PUTER! ! 

http:Pe11t.1n
http:llm1tm.gJ
http:c..fl.!<:11.00


Er itt. J' AS-232 con. 
ne ctor Po1 tt No 
0 025P $6 00 ..., th 
!) a conduc tor 
c.11 1>111: S J095PDn 
NQ 0625?9 

J' r1tmol'I u 1ble 

... .tn1tt•cheOtOl'I · 

"ttt Ot"'lo!O l•t TAS · 

~ B0111'1d0!'4'5trr••I 
bOlt"(I 519 95 P•rt 
N o JC t1 8 40 

GAME PADDLES 
&SOUND 

FLOPPY DISK 
STORAGE BINDERS 

Includes: 2 game pad 16K RAMS 
dies. inter face. soft- For t he A pp le. 12" B lack and White • 
ware. speaker, power TRS -80 or Pe t $8 12 M Hz Bandwidth Threeringb1ndercomes 
supply. full documen each Part No . 4 11 61 • Handsome Plast ic withtentransparentplas
tation including: sche- l•2• 1• 1• 7· ·-----..•C•a•s•e•••$•1•3•9•.0• 0-... ticsleeveswhichaccom
mat ics. theory of modate either twenty. 
operat ion. and user S· 1 OD INTERFACE five-1nchorten.e1ght-inch 
guide; plus 2 games on floppy disks. Binder& 10 
cassette [Pong and ~ ~ holders.Part No.8 10B
Starship Warl. $79.95 ~ $9.95 • Extra holders. 
Comp lete Part No. ~ Part No.B10-691teach. 
7922C . ~/ .,,_ . ._. 

/ "".,;." ,;-~ ......
DIGICOM DATA . ,....-.;r.. ~,<#' DIGITAL 
PRODUCTS INC. ,.... ,,_, CASSETTE 

Series 312 
Acoustic Coupler AN S-100 bus Ad apter- Motherboard for the 

TRS-80. Kit. Part No. HUH81 DLXK. $ 295.95. 
Assembeled. Part No. HUH81 DLXA. $375.95. 

NOW! 
A FULL SUPPORT SYSTEM 

FORTRS-80 

TRENDCOM 
PRINTER 

300 BAUD Originate. 
Part No. AC3122 , 
$219.95. 300 BAUD 
A nswer. Part No. 
AC3122 , $219.95 .·--------1111 3008AUDAnswer/Or-

COMPUCRUISE 1g1nate.PartNo.AC3123, 
$22995. 

IBEX 
LIGHT PEN 

Comes with Backgam
mon and Tio-Tac-Toe on 
tape with full documen
tation and program list
ing. Requires 9v.battery. 
Part No. IBEX $ 19.95 

SYSTEM 

• 32K of RAM e EPROM firmware e Disk 
control • Data acqu1s1t ion • Parallel 1/ 0 • 
Serial 1/0 • Plug into GPA's Motherboard. 
GPA's quahty design inc ludes • 6-44 pin edge 
connectors • +5V. - 5V. +12V. - 12V ex ternal 
power supply required • Active termmation. 
The Motherboard, Part No. GPA80. is only 
$149.95. 

TAKE ADVANTAGE OF 
GPA-EXPANSION CARDS 

FOR THE GPABO 
Memory cards: Now with Fortran compilers 
available for your TRS-80, additiona l expansion 
memory is a must! Card with sockets only, Part 

TRS-80 

SERIAL 1/0

• Can input into basic 
• Can use LUST and 
LPRINT to output. or 
output continuously • 
RS-232 compatible • 
Can be used with or 
without the expansion 
bus • On board switch 
se lectable baud ra tes 
of 1 1 0. 1 50.300. 600. 
1200. 2400. parity or 
no parity odd or even, 
5 t o 8 data bits. and 1 
or 2 stop bits. O.T.R. 
ltne • Requires +5 . 
- 12 VDC • Board only 
$1 9.95 Par t No. 801 0. 
with parts $59.95 Part 
No. 801DA. assembled 
$79.95 Part No. 801 0 
C. No connectors pro
vided, see below. 

Three-nng binder with 
ten 5 1 / 4 inch 1ackets 
Part No. 5108-$9.95• 
Jackets only, fi ts stan
dard 3-nng binders. Part 
No. 510-69CC each. 

No. GPA801 .$119.95. Card with 16K of41 16 
D\'namic Ram. Part No. GPAB02. $224.95. 
Card w1th32K of 4 116 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 1n hrmwa1·e. Don' t waste time 
loading and unloading tapes and disks. For 270B 
or 2716 EPROMS. Part No. GPA806, $79.95. 
Serial I/0 card. Here's what you've been 
as ing for. a full serial terminal interface. with 
RS-232C or20 mA. Current loop. Input/ output 
capabilities. Part No. GPAB07, $79.95. 
Parallel 1/0 Card. Control functions 1n t he 
outside world. monitor and store real time 
events. Two para llel output ports. Dip switches 
select port s C0-2541. Par t No. GPA808, 
$79.95. 

TRENOCOM 200. Part 
No. TRCD200$495.95. 
Interface for TRS-80. 
Part No. TBOA $49.95. 
For Apple II. Part No. 
TRCALL. $75.95. For5 min. each side . Box PET. NO . TRCP2 .of 10 $9.95. Part No. $79.95. For Scoccerer. C-5. TRCSR1 $45.95. 

SARGON: A Computer 

Chess Program 


Features the complete program that won the 
1978 West Coast Computer Faire Tourna
ment. Part No. 00603 - TRS-80 Level II ; 
Part No. 00604 - Apple II C24KJ. $19.95 

SPINWRITER 

MODELS 5510 and 5520 


Features- EIA RS-232C/ CCITT V.24 Inter
face Standard • 55 Characters Per Second 
Maximum Print Rate • Impeccable Print Quality 
!OCR Quality] • Microprocessor Electronics • 
High Resolution Plotting / Graphing • Lowest 
Operating Noise Level • Self-Test Printing • 
Operator Engineered Control Panel • Prints 
Original and up to Seven Copies • NEC Informa
tion SystP.ms new Model 5510 Receive Only and 
Model 5520 Keyboard Send / Receive SPIN
WRITER terminals are microprocessor con
trolled serial. impact terminals designed for 
remote printing applications where impeccable 
print quality is required. Model 5510 RO. Part 
No. NECA30759 $2795E5 • Model 5520 
KSR. Part No. NECA30762 $3095.95 

Prmts address labels, 
mult1copy 1nvo1ces and 
legal-size reports. Adjust 
the tractor width from 
1-3 / 4 to 9-1 / 2 inches. 
8 switch-selectable 
forms lengths. Pnnt 6 
or B lines per inch. Add 
the software-selectable 
full dot plotting graphics 
option to pnnt 1llustra
t1on s. block letters . 
charts. graphs. Part No. 
162172 $B99.95 • With 
graphics option Part No. 
1621 73 $1099.95 

EXPANSION 
from 

LNW Research 
• Serial RS232C/ 20 
mA 1/ 0 • Floppy con
troller • 32K bytes 
memory • Parallel print
er por t • Dual cassette 
port • Real-time clock 
• Screen prmter bus • 
Onboard power supply 
• Software compatible 
• Solder mask. silk 
screen. PC board and 
user manual. Part No. 
LNW80. $ 69.95. 
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HEX ENCODED KEYBOARD 
Four onboard LEDs indi
cate t he HEX code gen
era ted for each key 
depression. The board 
requires a single +5 
volt supply. Board only 
$15.00 Part No. HEX-3. 
with parts $49.95 Part 
No. HEX- 3A. 44 pin 
edge connector $4.00 
Part No. 44P. 

T.V. UART & 

TYPEWRITER 
 BAUD RATE 

GENERATOR 

• Stand alone TVT 
• 32 char /l ine. 1 6 
lines. modifications for 
64 char / line included 
e Parallel ASCII ITTLJ 
input • Video output 
• 1Kon board memory 
• Output for computer 

controlled curser • 


• Converts serial toAu to scroll • Non
parallel and parallel todestructive curser • 
serial • Low cost onCurser inpu ts: up. down. 
board baud rate generleft . right. home, EOL. 
ator • Baud rates:EDS • Scroll up, down 110, 150, 300. 600.• Requires +5 volts 
1200. and 2400 •at 1.5 amps, and -1 2 
Low power drain +5volts at 30 mA • All volts and - 1 2 volts7400. TTL chips • 
r equired • TTL comChar. gen. 2513 • 
patible • All charactersUpper case only • 
contain a start bit . 5 Board only $39.00 
to 8 data bits. 1 or 2 Part Na . 106. with 
stop bits. and eitherparts $145.00 Part 
odd or even parity. • AllNo. 106A 
connections go to a 44 

--------.. pin gold plated edge connector • Board only44 BUS MOTHER 
$12.00 Part No. 101 . BOARD with parts $35.00 Part 
Na. 101 A. 44 pin edge 
connector $4.00 Part 
No. 44P 

ASCII TO CORRESPONDENCE 
CODE CONVERTER 

T.V. INTERFACE TAPE 
INTERFACE 

This bidirectional board is a direct replace 
ment for the board inside the Trendata 1000 
terminal. The on board connector provides 
RS-23 2 serial in and out . Said only as an 
assembled and tested unit for $249.95. 
Part No. TA 1000C 

ASCII KEYBOARD 
53 Keys popular ASR-33 format • Rugged • Converts video to 
G-10 P. C. Board •Tri-mode MOS encoding ~~n~~d'21a;;d3 . R:~ 
• Two-Key Rollover • M OS/OTL/TIL Compat 
ible• Upper Case lockout • Data and Strobe powerful almost no 
inversion option • Three User Definable tuning is required. On 
Keys • Low contact bounce • Selectable Par- board regulated power 
ity • Custom Keycaps • George Risk Model supply makes this ex
7 53. Requires + 5. -12 volts. $59.95 Kit . tremely stable. Rated 

• ----------------  .. very highly in Doctor 
ASCII KEYBOARD 

TTL & OTL compatible • Full 67 key array 
• Full 128 character ASCII output • Posit ive 
logic with outputs resting low • Data Strobe 
• Five user-definable spare keys • Standard 
22 pin dual card edge connector • Requires 
+ 5VDC, 325 mA. Assembled & Tested. 
Cherry Pro Part No. P70 -05AB. $119.95. 

Dobbs' Journal. Recom
mended by Apple • 
Power required is 1 2 
volts AC C.T., or +5 
volts DC • Board only 
$7.60 part No. 107, 
with parts $13.50 Part 
No. 107A 

SOROCIG120 

[Ji". . . ' 

Upper/ lower case dis 

1----------------... play • Numenc keypad & cursor keys • Pro-
A-to-D D-to-A CONVERTER tected fields. '12 inten

sity display • RS 232 
interface & aux. port. 
IQ 120-$799.95 • 
IQ140 Detachable key
board- $1199.95 

• Converts a low cost 
tape recorder to a 
digital recorder • Works 
up to 1200baud • Dig
ital in and out are TTL
serial • Output of 
board connects t o mic. 
in of recorder • Ear
phone of recorder con
nects to input an board 
• No coils • Requires 
+5 vo lts, law power 
drain • Board only 
$7.60 Part No. 11 1, 
with parts $29. 95Part 
Na. 111A 

MODEM 

• Type 103 • Full or half 
duplex • Wor ks up to 
300 baud • Originate 
or Answer • Serial TTL 
input and output • con 
nect B ll speaker and 
crysta l mic. directly ta 
board • Requires +5 

..--------· volts • Boardonly$7.60 

.. 

• Analog to 0191tal, 
Digital ta Analog 
~rte1:A-Ocm
version time 20 us. 
0-A conversion 
Sus. Uses include 
speech and music 
synthes1 z1ng and 
slow scan TV. Sin

RS-32/TTL 
INTERFACE 

Pa r t No. 1 09. with parts 
$29.95 Part No. 109A. 

connected in parallel. 
This board also has 
prov isions for bypass 
capacitors. Board 
cost $15.00 Part No. 
102. Connectors 
$3.00 each Part Na . 
44 WP. 

gle power supply 15Vl. 8 Bits wide. latched 1/ 0 , 
strobe lines. Part No. 79287K Complete Kit 
$49.95 • Part Na. 79287A Assembled$69.95 

SOLID STATE SWITCH 

...... .~ 
• Converts TIL to RS
232, and converts RS-

Your computer can control power 232 ta TTL • Two se
C120VACJ ta your pdnte1: lights, parate circuits • Re-
and other 120VAC appliances up quires -1 2 and + 1 2 
to 720watts(6AMPS at 120VAC1 volts • All connections 

, Input 3 to 15 VDC, 2-13 MA TIL go to a 1 O pin ed[Je 
compatible. isolation 1500V. Part No. 79000K connector.kit$9.95Part 

COMPUCO LOR II 

1 Channel Kit $9.95 • Assm. $12.50 • Part No. Na.232A 10Anedgecoo
79004K 4 Channel Kit $34.95 • Assm. $44.95. nectar $3.00 part No. 

..----------------  .. 10P. 

W1 th reg . keyboard 
M003 BK $1449.95 
M004 16 K $1495.95 
MOOS 32K $ 1699.95 
Without dlsk drive sub
tract $450.00. Add-an 
drives, $495.00. With 
101 key option add 
$134.95. With 117 key 
option add $179.95. SUPER MODEM .._______..._________ 

232. All connections 
go t o a 10 pin edge 
connector. Requires 

12 and -12 volts. 
Board only $9.95, 
part no. 7901. with 
parts $14.95 Part 
No. 7901A . 

01·1gnate, RS-232 and 
20 mA compatable, Full 
duplex. and half duplex, 
direct connect or a
coustic coupled. on 

/ board power supply. car
r ier detect ligh t , OB25 plug, 300 BAUD, Type 
103 campatable frequencies. Bare board Part 
No. 2000,$19,95, Kit Part Na. 2000A.$99.95. 

DC POWER SUPPLY 
• Soard supplies a regulated +5 
volts at 3 amps .. +12. - 1 2. and - 5 
volts at 1 amp. • Power requi r ed is 
8 volts AC at 3 amps., and 24 volts 
AC C. T. at 1 .5 amps. • Board only 
$12.50 Part No. 6085, with parts 
excluding transformers $42 .50 
Part No. 6085A 

Has provisions for ten 
44 pin !.156l connec
tors, spaced 3/4 of an 
inch apar t . Pin 20 is 
connect ed to X. and 
22 is connected to Z 
for power and ground . 
All the other pins are 

RS-232/20mA 

INTERFACE 


Th1s board has two 

ted circuits . One con 
verts RS-232 to 
20mA. the other con 
verts 20mA to RS-

passive, apto-isola
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.applcz II Or 
APPLE II PLUS 

\ 
= 

16KS975.95.£xtra 16K 

E.S. RAM installed ..$74.95, extra 32K E.S. 
RAM 1nst:alled$14B.95. 

APPLE II HOBBY I 

PROTOTYPING CARD 

Part No. 7907 $14 .95 

- ,/'fl 1 1111111nmi11 1J 
Interfaces printers. syn
thesizerskeyboards,andJBEA-00-AConverter 

& Switches. This inter
face has 4 1/ 0 ports 
with handshaking logic, 
2-6522 VIA 's and a 
74LS74 for timing. In
pu ts and outputs are 
TTL compatible. Part 
No. 79295K Complete 

Kit - $69.95 • Part No. 79295A Assembled
$79.95 

REAL TIME 

1 00,000 DAY 


CLOCK 

MT HARDWARE Dou
ble the utility of your 
S-100 bus computer 
with a real-time clock 
t hat keeps time in 
100µS increments for 
over 273 years. Pro
gram events for the en
tire penod wi th real time 
interrupts...w1thout de
railing the system. Main
t ain a log of computer 
usage, time and date 
t ransaction printouts. 
call up hsts. On-board 
battery backup. 
MHPX004- $349.00 

acters CCR, LF, -. ~ . 
. !. non destructi ve 

cursor, CS, home. CL 
• White characters on 
black backgro und or 
vice-versa • With the 
add ition of a key
board. video monitor 

Uses 2708 EPROMS, 
memory speed selec
tion provided. ad
dressable anywhere in 
65K of memory, can 
be shadowed in 4 K in
crements. Board only 
$24 . 95 part no. 
7902, wi th parts less 
EPROMs $49 .95 part 
no. 7902A. 

can be driven from 
TTL logic or any 5 volt 
source. The c ircuitboard can be plugged 

intoanyoftheB sockets 
of your Apple II. It has 
a 16 pin socket for 
standard dip ribbon 
cable c onnect io n. 
Soardonly$15.00.Part 
No. 120. with parts 
$69.95. Part No. 120A. 

·--------... 
VIDEO TERMINAL 

PET COMPUTER 

$25. Bare board $35 including cus tom coil. 
16 lines. 64 co lumns • board with parts but no EPROMS $139. with 4 
Llpper and lower case EPROMS $1 79. with B EPROMS $219. 

• 5x7 dot matrix • Se-111-----------------11r ial RS-232 in and out 
with TTL paral le l 
keyboard input • On 
board baud rate 
generator 75, 110, 
150. 300 . 600. & 
1200 jumper select
ab le • Memory 1024 
characters !7-21 L02l 
•Video processor chip 
SFF96364 by Necu
lonic • Control c ha"' 

or TV set wi th TV 
in terface !part no . 
107Al and power 
supply t his is a co m
pl ete stand alone 
terminal • also S-100 
compatible • r equires 
+ 16. & - 16 voe at 
100mA. and SVOC at 
1 A. Part No . 1 OOOA 
$199.95 kit . 

--------· 
OPTO-ISOLATED 
PARALLEL INPUT 

BOARD FOR 
APPLE II 

There are B inputs that 

210. with parts $119.95 Part No. 210A 

APPLE II·::· 
SERIAL 1/0 

INTERFACE 

.. 

PARALLEL 
TRIAC OUTPUT lfil!10JJ(;j [;jii~.lil~ 

BOARDFOR ~ I 
APPLE II 
This board has 8 tnacs capable or sw1tct11ng 


110 volt 6 amp loads 1660 wat ts per channel) or a 

total of 5280 watts. Soard only $15.00 Part No. 


Saud rate is continuously adjustable from O 

to 30,000 • Plugs into any peripheral 

connector • Low current drain. RS-232 input 

and output • On board switch selectable 5 to 

B data bits. 1 or 2 stop bits, and parity or no 

parity either odd or even • Jumper selectable 

address • SOFTWARE • Input and Output 

routine from monitor or BASIC to teletype or 

other serial printer • Program for using an 

Apple II for a video or an intelligent terminal. 

Also can output in correspondence code to 

interfa ce wi th some se lectrics . • Also 

watches DTR • Board on ly $15.00 Part No. 

2. with parts $42.00 Par·t No. 2A. assembled 

$62.00 Part No. 2C 
_________________.. 

BK EPROM PICEON 

• Programs 2708's address relocation of each 
4 K of memory to any 4 K boundary • Power on 
jump and reset iump option for "turnkey" 
systems and computers without a front panel 
• Program saver· softwar·e rn 1 270B EPROM 

WAMECO PRODUCTS 
With ELECTRONIC SYSTEMS parts 

FDC-1 FLOPPY CONTROLLER BOARD will 
drive shugart. pertek. remex 5" & 8" drives 
up to B drjves. on board PROM with power
boot up . will operat e wi th CPM !not 
included!. PCBD ....... . . .. .... $42.95 

FPB-1 Front Panel. !Finally) IMSAI size hex 
displays. Byte or instruction single step. 
PCBO ...... , .. , . . , ... , , . . ... .. $42.95 

MEM-1A BKxB fully buffered. S-100. uses 
2102 type RAMS. 
PCBO .......... ..... $24.95, $168 Kit 

GMB-12 MOTHER BOARD. 13 slot termi
nated. S-1 DO board only . .... . . $34.95 

$89.95 Kit 
CPU-1 BOBOA Processor board S-100 with 

8 level vec tor interrupt PCBD .. $25.95 
$B9.95 Kit 

RTC-1 Realt1me clock board. Two independ
ent interr upts. Software prog_rammable. 
Peso .... .. ....... $25.95. ss0.95 Kit 

EPM·2 27 0B / 2716 16K/32K 
EPROM card PCBO . . . .. . .... . $24.95 
$49.95 with Qarts less EPROMS 

QMB-9 MOTHER BOARD. Short Version of 
QMB-12. 9 Slots PCBD ... .... $30.95 

$67 .95 Kit 
MEM - 2 16KxB Fully Buffered 2114 Board 

PCSO , . . .... .... . $25.95, $269 .95 Kit 

YOU MUST REFER TO THIS AO 

TO GET THESE PRICES 


D.C. HAYES MICROMODEM 

Fully S-100 bus compatible including 16-bit 
machines and 4 MHz processors. • Two soft
ware selectable Baud rates-300 Baud and a 
jumper selectable speed from 45 to 300 Saud. 
1110 standardl. Supports onginate and answer 
modes. • Direct-connect M icrocoupler. 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 100 
can au tomatically answer the phone and receive 
input; it can also dial a number automatically. • 
Automatic Reset and Disconnect. • Software 
compatible with the O.C. Hayes Associates 
80-103A Data Communicatjons Adapter. 
Micromodem-OCHA32625-$379.95 

'1 'I'.<",, ,....__ -... r~ --1 ~ 
- , ,,, ... J. 111,_:__~. -~ 


TIDMA ' -:- . J. r·_UJ : ~· ~ 
,- ,-n-. 
'.:I ·' ~.: :~ -.... ,,,.,.... h 

Tape Interface Direct Memory Access • Record 
and play programs without bootstrap loader Cno 
prom) has FSK encoder/decoder for direct con
nections to low cost recorder at 1200 baud rate, 
and direct connections fol' inpu ts and outputs to 
a digital recorder at any baud rate • S-100 bus 
compat ible • Soard only $35DO Par·L No. 112, 
with parts $110DO Part No. 112A. 

SYSTEM MONITOR 
BOBO. BOB5. or Z-80 System monitor for use 
with the TIOMA board. There is no need for 
t he front panel. Complete with documentation 
$12.95. 

RS-232/TTY 

INTERFACE 


Thrs board has two 
active circuits, one con
verts RS-232 to 20 mA. 
the other converts 20 
mA to RS-232. Re
quires 12 and -12 
volts. $9.95 Part l~o. 
SODA Kit. 

S-100 BUS 
ACTIVE TERMINATOR 

~ - -- - --~ -

.11.111111a:11111i111111•ll/11i11ffwr@11( 

Board only $14 .95 Part No. 900. with parts 
$24.95 Part No. BODA 

SERIAL 1/0 

Four Serial 1/ 0 RS-232 
ports. S-100 Bus, Soft
ware or 1umper selectable 
baud rate 1110, 300, 600, 
1200, 2400, 4800. 9600, 
19.2Kl. on IJoard Xtal baud 
rate generator. Address
ing. switch selectable. 
Parity or no pallty lodd or 
evenl switch selectable. 1 
or 2 stop bits. 5 to 8 
!>ts/ character. Board only 
$29.95. Part No, 7908. 
With parts lk1tl $199.95. 
Part No. 7908A. 
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Place Orders Toll Free 1-800-421-5150 
SYSTEMS Lawndale, California 90260 (Continental U.S. Only - Except Calif.) 

COMPUTER 15335 South Hawthorne Boule vard 

(213) 970-0952INC. Retail Store Open 10:00 A.M . to 6:00 P.M. 
Daily Except Sunday 

QT CATALOG NOW AVAILABLE 

THE GREAT Q.T. BOARD SET SALE 

USER PROVEN BOARD SETS AT NOT MUCH ABOVE OUR 


WHOLESALE COST. 6 SLOT MOTHER BOARD KIT 

FREE WITH EACH BOARD SET PURCHASED. 


PARTICIPATING IN THIS SALE ALSO ENTITLES YOU TO SUCH BONUSES AS: 
1. $36.00 Per set of 4116's - 200ns devices only 
2. Free second page of memory option in all Televideo 912 & 920 Smart CRTs. 

Q.T. FOR 
STARTERSBOARD SET #1 (KIT) 

Our 
Z+80 CPU (Rev 1) Normal $525.00Expandable + w ith 32K Retail 
Mon itor For Serial Terminal 

Q.T. $425.00
Price 

Q.T. FOR 
HOBBYISTSBOARD SET #2 (KIT) Our

Z+ CPU (Rev I) Normal $1050.00Expandable + with 64K Retai l 

Versafloppy II 
 Q.T. 
Monitor For Serial Termina l Price $850.00 

S.D. FOR SERIOUS 
BOARD SET #1 (KIT) HOBBYISTS 
SBC-100 Our 
Expandoram I with 32K RAM Normal $950.00RetailVersatloppy I 

Q.T. Monitor For Serial Terminal 
Price $850.00BIOS tor 8" or 5'/•" Drives 

S.D. FOR SMALL BUSINESSES 
BOARD SET #2 (KIT)& SOFTWARE DEVELOPERS 
SBC-200 Our 
Expandoram II with 32K RAM Normal $1150.00 
Versatloppy II Retail 
Mon itor For Serial Terminal Q.T. 
BIOS tor Disk Drives Price $1000.00 

OT MEMORY EXPANSION KITS 
for 

TRS-80 •APPLE• EX/DY 
4116 200 ns 

8 for $40.00 

2716 (SV - 450 ns) 


$18.00 

2716 (5 & 12V - 450 ns) 


$14.00 

2732 (SV) 

$55.00 


2114L 300 ns 

8 for $40.00 


100 - $4.25 ea. 

4 118 - $24.95 


TELEVIDEO (CRT) 
SMART TERMINAL 

• Reverse Video • Blink ing/ blank fields 
• Upper/ lower case charac1er • Prolecled 
fi elds • Non-glare screen • Underlining 
• 12 x 10 character resolulion • Single 
s1roke ediling keys• Function keys• Blink
ing cursor • TTY keyboard• Numeric pad 
• 9 Baud rales (7$-9600 Baud) • Self-test 
• Prjnter por1 

9128 ' . ' '. ' .. ' ' .... ... ...... . ' . $750.00 
9208 . ' .... ' .... " . . ..... .. . . $835.00 
920C ' . . . $850.00 
OPTION: 
2nd Page Memory . . $34.95 

Nationwide Field Service available from 
General Electric lnslrumen1a11on and Com
munication Equipment Service Shops. 
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VERBATIM 
MEMOREX 
& WABASH 

P1r1 No. Stclorlng Pkg. of 2 Bo• of 10 
OTMO 525 01 Soll Seclo• S 8.115 $29.95 
OTMO 525 10 Ha•o 10 Secio r S 8.95 S29.95 
OTMO 525 18 Ha•o 16 Sec1o r S 8.95 $29.95 
OTF032 1000 Ha«> Scc lo • Sl 1.95 $34.95 

So ll Sec•o• $11 .95 

KASETTE LIBRARY 
Part No. 
CAS-1C>-8 

Blue/Grey1Be1ge/Black 
8.. D1ske11e Holder .... $4.50 or 3/$10.00 

CAS-1(}.5 
Blue/Grey/Beige/Black 
5.. D1skelte Holder . . .. $4.25 or 3/$10.00 

CONNECTORS 
RS232 Set. ......... ......... . .. . . $6.50 

1 Male DB-25. 1 Female DB-25. 1 Cover 
OB25P .. . ........... ..... ...... ... $2. 95 
08255 . ' ' . ' . ' ' . ' ' ' ' .. ' ' ' . ' ' ' . ' . $3.60 
Cover ... . .... $1 .50 
S-100 l lMSAI STYLE) ... .. ·......$2.50 ea. 
Gold Solder Tall ............ . 10 for $2.25 

SEE QT PRODUCTS AT THE 

NORTHEAST PERSONAL & 


BUSINESS 

COMPUTER SHOW 


IN BOSTON - NOV. 2~23 


ISLAND BOOTH #408 


PARTS 
MICROPROCESSORS 

Z80 (2MHz ) . . $10.95 
Z80A (4MHz) .. $12 .95 
8502 . . $11 .25 
6800 " "' " '" $12.50 
6802 " " ." " . $18.00 
8035 " ' " " . ' . $20.00 
8080A ' .... ' .. .. s 3 .50 
8085A ' . " . ' ' ' . $20.00 
808&-4 .... ... . seo.oo 
8088 . . . . . . . .. seo.oo 
874&-8 ' ' .. ' '' $70.00 

8080A SUPPORT 

8212 . ". s 3.50 
8214 "' s 4.50 
8216 .......... $ 2 .95 
8224 " '" ' " " s 4 .00 
8228 .. $ 6.00 
8238 . " ... " .. $ 8.00 
8243 " " s 5 .00 
8251 .. .. $ 7.00 
8253 " '. ' " . $19.00 
825~5 ' ' .. ' ' '' $20.25 
8255 . ' ' .... '' .. s 8.25 
8257 .'' '"'' ' . $17.95 
8257-5 $19.00 
8259 . '. ' $19.95 
8275 ' ' S69. 95 
8279 . "."" ' $17.50 
827&-S . . . . $18.00 
8295 . ''' '' .. $16.50 

KEYBOARO CHIPS 

AYS-2376 . ... S13.75 

AYS-3600 .. .. S13.75 


BAUD RATE 

GENERATORS 


MC1U11 ...... $11 .00 
1· &432 XTAL ... S 4 .95 
BR1941L .... . . $10.00 

DISC CONTROLLER 

1771B01 . ' .. '' $24.95 
1791801 '' $37.95 
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EPROMS 

1702A . . .. . . $ 4.95 
2708 . " .. . . $ 6.25 
2518 "'"" . . $18.00 
2758 ' . " .... ' $27.00 
2532 ... . ' $55.00 
2732 . . 555.00 

USRT 

S2350 .. .. .. s 7.95 

MISCELLANEOUS 

OTHER COMPONENTS 


N8T20 . . . S 3 . 2~ 

N8T26 . . . . . . S 2.50 
N8T97 .. S 2.00 
N8T98 . . . S 2.00 
1488 '""' .. . $ 1.25 
1489 .. .. .. ... .. $ 1.25 
03205 . " .... s 3.00 
03242 " .. ' ' .$10.15 
03245 ' . " ' ' ' ' s 5.60 
P3404 . . .. .. . .. S 6. 75 
TMS5501 . $19.00 
OM8131 . .. S 3.00 

CRT CONTROLLER 


MC&845P . . $22.00 


UARTS 


TR 16028 .S 3. 75 


CHARACTER 

GENERATORS 


2513 
{Uppe1 case) .S10.95 

2513 
(Lower case) .$10.95 

2513 
Up per (5 vi ..S 9.75 

2513 
lowe1 (5 vi ... $10.95 

6800 PRODUCTS 

&802P .. $18.00 
&821P . . S 5.25 
&845P . . .. S22.00 
6850P . . $10.00 
&860P . '. '. $11 .55 
&875P .. S 7.40 

http:3/$10.00
http:3/$10.00


$25 REBATE SD SYSTEMS ALL SD A&T PRODUCTS 
on any SD Systems SOLD BY QT ARE 
microcomputer board Offer expires 10-31-80 ASSEMBLED & TESTED BY QT 

CB2 Z-80 CPU 
Kll ..... . .... .. ........ .. ........... .... . . ...... ... . . ... .. .. . .. .. $225.00 
Assembled & Tested . . . . . . . . . . . . . . ............. .. ...... $310.00 
• 2MHz. 4MHz. Mrxed • Type- 27 16 or 2732 (not incl.) • Dip switch addressing • 
One wa it slale added • Dip switch disable • Type- TMS 4016 (not Inc l.) • 8 
add1t1onal address lines • Power on/reset firm ware jump using first 1ns1ruction 1n 
EPROM 
104 2P + 2S 110 Interface 
Kil ..... ... .... . .... ..... ............. . .......... . ...... . .. . .. .. . $150.00 
Assembled & Tesled. .......... . .... ..... . .. ..... . . . ... ..... $200.00 
• Two serial ports wilh status • Two para llel inputs • Two paral lel outpuls • 
Current-loop by optical isolators• UART presets by dip swrtch: - slop bils - word 
lenglh -parity even and odd• Dip switch addressing of serial 1/010 any lour port 
boundary • Dip switch addressing of parallel 1/ 0 to any lwo port boundary 

P81 2708/2716 EPROM Programmer 
Krt wrlh Textool sockets ... .... . ..... ............................. . $140.00 
Assembled & Tested w/Textool sockets ...... . . . ..... . .............. $190.00 
• 2708 EPROM (not included) • 27 16 EPROM • 5V type {nol included) • Any 4K 
boundary • Separate 2708 and 27 16 sockets • Any 4K /8K boundary above 8000 
Hex • Optional Textool sockets (for programming only) • Programming software 
& bil for brt verily routines p rovided 
VB1C 
Krl ...................... . ..... . ........... ..... .............. ... $160.00 
Assernbied & Tested . . ...... . ............... . .. .... .. .. ... . . ... ... $210.00 
• 64 or 32 Characters Per Line • 16 Lines • Graphics {128 x 48 malrrx) • Separate 
Video, Horizontal & Vert ica l Sync • Memory Mapped Board • 1024 Byles • Orp 
Switch Addressing 1n 1 K Increments • All Lines Buffered 

VB 3 80 Character Video Interface 
80x24 Otaplay, 4 MHz 
Kil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... $369.95 
Assembled & Tested . . . . . . . . . . . . . . . . ........... . ........ $439.00 
• 80char. per lrne. up to 51 hnes • Graphics up to 160 x 204 matrix • Upper & lower 
case characters • Software controlled timing, lop & bOtlom margins, horiz. 
position • U.S. & European T.V. trm ing • 4096 Bytes (8192 bytes optional) • Swi tch 
addressing. SK increments • CP/M compatible driver rout ine 

S-100 BARE BOARDS 
CB1A 8080 a>u $33.00 MBJ 4K 1702 EPROM Board . SJ0.00 
VB2 1/0 Mopped Video lntt<f..,. $33.00 MB6B 8K Stolle RAM . $27.00 
102 Par..._. 110 lntt<f.ce ..... .. S33.00 MB7 Low Po- 161< Stallc RAM $30.00 
10. 2P + 25 110 lnlerl..,. . . . ... . $33.00 MBIA 161< 2708 EPROM Board . $30.00 

T1 T..,,,lnelor . . . . . . . S2e.OO~~~ ~~.sJ.:'!:-,11... S40.oo MTI 15 Slol Mothe-.i . $40.00 
Prolotypl"ll Boord $.29.915 XB1 E.ltender Board . S1150 

S-100 KITS & ASSEMBLED BOARDS 
APPLE SERIALJPARALLEL 

INTERFACE 
A110 Kit . . . . . . . . . . . . . . . $125.00 
All O A& T . . . . . $165.00 
CB1A 8080 CPU 
Kit .. . .. . . .... .......... $149.95 
Assembled & Tested . .. . . $199.95 
102 Parallel 110 Interface 
Kil .. . ... .... ..... ... ... S 59.00 
Assembled & Tested ..... S 89.00 
MBJ 4K 1702 EPROM Board 
Kit - without EPROMS ... $ 65.00 
Assembled & Tested ..... $125.00 
MB68 8K Static RAM 
450 ns RAM 
K11 ...... . . .. .... . ..... . $139.95 
Assembled & Tested ... .. $199.95 
250 na RAM (MB6B) 
K11 . ......... . . . ...... ... 179.95 
Assembled & Tested . . $245.00 
MB7 Low Power 161< Static RAM 
Kit . . . . ......... .. $325.00 
Assembled & Tested .. .. . $375.00 

MBBA 16K 2708 EPROM Board 
Kit • without EPROM S ... $ 99.00 
Assembled & Tested .. . .. $159.00 
MT1 15 Slot Mothert>oard 
Kit {with Connectors) .... $100.00 
Assembled & Tested ..... $150.00 
081 Vector Jump & 

Prototyping Board 
Krt . . .. . ................ S 55.00 
Assembled & Tested ... .. S 85.00 
SB1 Music Synthesizer (4) 
Kil ..... . . .. .... .. .. . .. . $199.00 
Assembled & Tesled ..... $279.00 
Tl Ac11ve Terminator 
Kit ...... . ............. . $ 34.00 
Assembled & Tested . . ... $ 1!14.00 
VB2 t/O Mapped Video Interlace 
Kit ....... ........ . .... . $160.00 
Assembled & Tested ..... $210.00 
XB1 Extender 8011rd 
Kit (with Connector) ...... $22.00 
Assembled & Tested .. .... $30.00 

VERSAFLOPPY II 
DOUBLE DENSITY DISK CONTROLLER 

• For single or double density • 985600 bytes o n 5·· double sided 
diskettes • 259840 bytes on double srded 5•1.·· diskettes • S-100 bus 
• IBM 3740 lonmat 1n sing le densily • 8" and 5•1.· · drives cont rolled 
simultaneously • Operaies with Z-80. 8080. and 8085 CPU's • Controls 
up to 4 drives 
VF·2K (KIT) .. .......... . . .. . . .. . ...... . .. .......•... . . $300.00 

Vf-2AT (A&T) .. . ..•..•..... ... ................... .. ... $369.00 


SBC-100/200 
2 OR 4 MHz SINGLE BOARD COMPUTER 

• S· tOO bus Z-80 CPU BO• 1K of on-board RAM • 4 EPROM sockets 
accommodates 2708, 2716. or 2732 • One parallel and o ne serial 110 
port • 4-channel counter timer ch ip (Z-80 CTC) • Software prog ram
able serial baud ra tes 
SBC·100I< (2MHz KIT) .. ........ . . . ... ... .... .. . . ....... $255.00 

SBC-100AT {2 MHz A & T) .. . .... . . ........... . ......... $325.00 

SBC-200K (4 MHz KIT) .... . .... . . ...... . .......... ..... $289.00 

SBC-200AT (4 MHz A&T) ...... . ...... .. ................ $369.00 


PROM-100 
• For S- 100 Bus • Programs the Following EPROMs: 2708. Intel 2758. 
2716. 2732 and Tl 2516 • Dip Switch $elect ron of EPROM type• 25 
VOC Programming Pu lse Generated On Board • Maximum Program
ming Time: 16.384 Bits rn 100 seconds • Software Provides for Reading 
of Object File from SOOS. CP/M or PROM and Programming into 
EPROM • Program Verification • Verificat ion of Erasure • Zero 
Insert ion Force Socket 

PROM-100K (K IT) ............. .. . .... ....... ....... .... $17S.OO 

PROM-100AT (A&T) ..... . .......................... . ... $225.00 


Z-80 STARTER KIT 
COMPLETE Z-80 MICROCOMPUTER 

• On-board keyboard. display. EPROM Programmer. and cassette 
inlerface • On-board S- 100 Interlace • Wire-wrap area and room !or 
2S- I 00 conneclors • Two 8-bit parallel 110 pons. 4-channel CTC. 5 
programmable breakpoints • E.xamrne an, change memory, l /Opons. 
or reg1s1er 

Z-BOK (KIT) . . . . $289.00 
Z-llOAT (A&T) .. . .. .. .......... $349.00 

8" DRIVES 
SA·801R .... . ... . .. . .. . ....... . . $475.00 

Single Sided. Sgl/Dbl Density 
Buy 2 EA 801R & Get One Free Cabinet 

REMEX 40000 ..... . .. . .......... $675.00 
Double Sided, Obi Density 

5114" DRIVES 
MPI B· 51 .......... .. ............ $275.00 

Single Sided. Sgl/Dbl Density 
Exact Replacement !or SA-400 

MPI B-52 ... . ... . ......... . ...... $395.00 
Double Srded, Obi Density 

PERTEC FD-200 ....... ... . . . . .. . $250.00 
Single Sided. Sgl/Dbl Density 

Add $5.00 !or Disk Drive Manuals 

STATIC RAM 

BOARDS 


SR-8K BARE BO (Ithaca Audio) 21L02 ..... . $ 19.00 

SR-16K BARE BO (Prob lem Solvers) 2114 .. $ 19.00 

SR-16K A& T 2114L 4MHz ................. $249.00 
SR-32K KIT {Uses 2114l ) 4MHz ...... .. . . . $400.00 
SR-32K A& T (Uses 2114L) 4MHz ... . . .. .... $450.00 

TEXTOOL ZIP* DIP II SOCKETS 
16 PIN ZIP" DIP II .. ............ .... ....... $ 5.50 
24 PIN ZIP" DIP II . . . .... .. ... ... ..... .. ... $ 7.50 
40 PIN ZIP" DIP II .......... . .. ............ $10.25 

"ZERO INSERTION PRESSURE 

PRINTERS 
NEC Splnwriter 

Model 5500 . . .. ....... . . ...... $2600.00 
Model 551 O................... $2900.00 

Delivery-Allow 4 Wka 
Paper Tlger 

IDS-440 ........... ... . ...... . . $950.00 
W/GRAPHICS . .... • . . ..•..... $1050.00 

Centronlca 737-1 . . . .. .. . ........ . $995.00 


QT TECHNICAL HOTLINE 
(213) 973-2619 

TERMS OF SALE: Cash. checks. money 
COMPUTER orders. credit cards accepted. Also C.O.D. 

PLA CE ORDER S TOLL FREE 
1-800-421-5150 

orders under $100.00. Minim um orderSYSTEMS (CON TINENTAL U.S. ONLY) $10.00. California residents add 6% sales
INC. (EXCEPT CALIFORNI A) tax. Minimum sh ipping and handling charge 

l~.U~ South Ha•.-f hornt Boult.-ard $2.50. 
1.awndalt, Californi • 90260 Prices subject to change without not ice 
(21.l) 970-09~2 International sales in American dollars only~-
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Contact us for new prices 

Qume Datatrak 8 
Double sided f loppy with NO HEADACHES. 
Although many th in k th is an impossibility, 
seeing is be lieving, and this drive is really 
something! Shugart compatible, fu lly option· 
ed, reliable, and rapidly becoming the stand
ard in double-sided diskdom. 

Siemens FDD 100-80 
Si ngle sided 8" floppy drive . the la test 

& greatest re vision . Features doubl e density 

pl us much more. An extremely reliable 

dri ve $439 2 /$409 

Hard sector option kit... $9.9 5 

Data sepa rator option kit... $9.95 


The following 5Y. " mini-floppies share most 

features with their 8" cousins, so without 


further ado. • • 

Siemens FOO 100-5D, ..•.. •• •• • • $279. 

Oume Datatrak 5 (double sided)... • 399. 

BAS F Mini mini •• •••••• • •• •• ••• 279. 

SA 400 • • •••• • • •• ••.•• •• , • • . • • 299. 

All the above mini-floppies are fu lly SA400 

compatib le. 

Manuals for all drives are $10, refundable against futu re purchase of 
drives. Also, all 8" drives can be ordered with 220 v/50 hz for world 
wide use. 

Hard. c 11 HB 10 MBY fully REMOVEABlE cartridge
"isk

DAccessories 

Cable kits for 8" drives with 10' 50 cond, flat cable, 
power cable, and all connectors. Assembled if de
sired, One drive 27.50, two 33.95, three 38.95 
for min i flopp ies (34 cond} : one 24,95, two, 29.95 

CP-206 Power-one power supply. Powers two drives 
more than adequately, top quality. 2.8A/24V, 
2.5A/5V,J5A/-5V. • • • • • • • • • • . • • • • $99. 

mini-floppy power su ppl y . . . . . $79 

PRAGMATIX 1 

Incredible!! - Two 8" Shugart compatible single sided floppy 
disk drives /double ',ensi ty ), CP-206 power supply, in hand
some color coordinated cabi net, with full cabli ng, connectors, 
and documentation, plus one box d iskettes!! ! All for an un
precedented $ 1295. Up to one MBY of storage. 

with Qume Data trak 8 " double-sided drive $1695 

$599. T wo/$549. 

Disk controllers 

Delta Products double density $349 
Micromat ion doubler 439 
Tarbell single densi ty , A & T 225 
Tarbel l single densi ty , ki t 184 

Tarbell double density. DMA 425 
Sorrento Val ley 8 " single density 
for Apple 375 

drive. Complete with controlle(, personality card, 
media, power supply, cabling, c:onn@ctors a nd 
docurnenta tion. Highligh ted by stylish & modern 
C<lb inetrv . 56995. 

Shugan SA4008 20MBY fi• ed disk system. S·100, 

incl udes controller, power supply, and all tha t is 

necessary to ru n $6995. 


8" ... $39.99 SS/SD 
8" ...$49.00 SSiDD 
8" ...$55.00 OS/SD 
8" ...$59.00 OS/DD 

Electrolabs 
POB 4436, Stanford, CA 94305 5Y." $34 .95 SS 
4 15-32 1 -5601 800-227-8266 5Y." $59 .00 DS 

Electrolabs • 
Monthly Special!!! 
TE LEV I DEO 91 2C . . . . . . . . . $699 
TELEVIDEO 920C . . ... .... 799 
Features typewr iter keyboard, microprocessor 
cont rol s, Upper/ lower case, adjustable baud rates 
(75-9600 baud), special function keys, much 
much more. 

Second page memory option $29.00 

Data Display Monitors 
used 12" Sylvania monitors. Composi te 
video, 12 M Hz, 120 VAC . with new P-39 or 
P-4 tu be, $79. used tube $59, OEM style 

(without case ), subtract $12. U-fi x m odel, 

10/$300. 

4116 dynamic RAM, 16K Bonanzall 

Set of 8, 16K, for Apple, TRS-80, E•idy, Heath & more. 200 N.._, 

prime parts, at the unheard of $49/8. 

Large discounts available for quantity & dealers 1500 & upl. Offer 

limited whi le supply lasts, as th ese wi ll vanish quickly' I! 


Media 


Tele x ; 345567 (E lec tro lab Pia) Verbatim, Memorex, Scotch, or 
Visa MC Am. Exp. equivalent name brand 

Special Introductory Offer !!! 
Wabash 8" diskettes $29.00 SS 

$39.00 DS 
Pr ice is cheap, but they run 
like champs!!!! 

Diskette head cleaning kit for 5Y." or 8" 
$28.75 includes everything for 1 drive 
for 1 year. Alignment Diskette for 
Floppy Drives •...•••.. • $39.00 

ENCLOSURES 
Rackmount Mainframe MT-200. This gorgeous 

beast is so appealing that it can easily function 

also as stand-alone mainframe. Very modern 

styling with fu lly actively terminated S-100 bus. 


With two 8" single-sided disk drives. • . $1899. 

With two 8" double sided disk drives in place 

of single-sided variety. . • • . • . . • . . • • $2499. 


Desktop Mainframe MT-100. Contemporary styling, a handsome cabinet 
coated with durable epoxy finish colors (blue, beige, off-white & silver). 
Easy to fit into an office env iron ment. T he proper way to start your 
system. 

Above plus two 8" singl e sided disk drives.. . . . . . . . . . . . . $1599. 
Above with two 8" double sided disk d rives in place of single-sided 
variety . . • . • • . . . . • . • • • • • • . • . • • . . . • • • • • . . . . . • . . . . $2199. 

$25 min . o rder. Calif. res idents add 6% sa les tax. Orders under $75, add 5% sh ipping 
and handli ng, over $75 add 2.5%. All pricing subject to change w i thout not ice. 
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Keyboard 
Special 1 11 

CHERRY "PRO" Keyboa rd 
. . . . . . • • . . . . . . $1 19.00 

Streamlined Custom Encl osure 
34.95 

BOTH only. .. . $134.95 

Daisy Wheel Printers 

NEC Spinwriter 5510/2 $2899 
NEC Spinwriter 5520/2 ca ll 
NEC Spinwriter 5530/2 for 

p r ices 
Qume S/5 
Sprint 5/45 RO S2699 
Sprint 5155 RO 2829 
Sprint 5/45 KSR 3029 
Sprin1 5/55 KSR 3 159 
Forms T rac or $210 
Pin feed platen 155 
paper guide 30 
paper basket 50 

Gume 
Sprint 3 '\45 
(requires se lf assembly) 
printer mechanism $1499 
power supply 349 
combinat ion special 1699 
cases 200 
S· 100 interface card 149 

many print wheels, ri bbons, & more availab le 

Keyboard 

Special 2 11 


Keytronics 1660 . ... $149.00 
Hard Plastic enclosure 49.00 

BOTH only . . . . . $152.00 

ESAT 2008 
Bl-LINGUAL 80x24 

Communicating Terminal 

Scrolling, full cursor. bell, BxB matrix, 11(}. 

19,200 baud, Dual Front Applications. 

Arabic & Hebrew, Muhilin9ual Data Entry 

Forms Drawing, Music, & Swilchyards. 

Atone . ... .......• , . , . . . . $279. 

with Cherry Pro keyboard & 

custom metal case .. •.••.•• $399. 


Disk Subsystem 
Matchmaker Technology 
TURNKEY DISK SUBSYSTEMS 

APPLE ... ... Single density disk controller. Expanded Apple DOS 

TRS-80 .••..•. Single or double de nsity . Expansion interface neces-
5af"Y . Space for 48K dynamic RAM on controlle r card 
RS232 port 

SORCERER .. Full RS.232 Interface. One S-100 slot for memory ex
pansion. Single or double density 

All above units come as fo ll ows: Complete, assembled and tested, wilh 
two 8" floppy disk drives (Apple available in one drive model). Includes 
all cabling, connecto rs and docu mentation in a stunning color coordina· 
ted cabinet with power supply. Ready lO 90, plug in and run!!! 

When ordering specify single or double sided drives 

Software available for above disk add-ons 

TRS-80 & Sorcerer operate on all CP/M compat ible software 

C irc le 338 for Eleclrolabs 

Eleetrolabs 
POB 4436, Stanford, CA 94305 
415-32 1-560 1 800-227-8266 

Telex : 345567 (Elec tr olab Pia) 
Visa MC Am. Exp. 

Contact us for new rices 

Peripheral SaleI I 
Hiplot P lotter . • .•..•... . . $875. 
H ipad 0 igitizer ... • .. . . .• • 7 15. 
IOS 440 Paper tiger . .. .. .. . 899. 
SD Expandoro m II 

IA&T, 64Kl ... .. .. .... . 560. 
lm sai 6 5K dynamic RAM Ill 399. 
DC Hoyes Micromodem 100 • . 399. 
Super sw itcher power for 

hard disk & more •..•.•• . .. 349. 


DC Hayes Micromodem 11 
(for apple I $344 

DC Hayes Mic romodem 100 $349 

llllFT 
735 LOMA VERDE. MLO ALTO. CA. 94303 

Database Management Systems 

HOBS A hiera rch ica l Database Manage
ment System featuring fixed length records, 
read/write protect io n a t file level and one 
to many set relationships. 

Z-80 Optimized 250.00 
8080 Oprim ized 325. 00 
650 2 Optimized 325. 0D 

MOBS A large computer D BMS w ith 
hierarch ical and full network data st ru c
tures (CODASYL O riented). Exp licit 
representation of one to one, one 10 
many, m an y to one and many to man y 
sets. Routines are ca ll able fro m BAS IC, 
PASCAL' COBOL or Machine Language. 

Z-80 Optimized 75 0. 00 
8 0 8 0 Optimized 825.00 
650 2 Optimized 825. DD 

Communications 

BISYNC-80/3780 A full fu nctio n IBM 
2780/3 780 emulator tha t provides one of 
the most wideJy used com mu n ications 
protocols. 550. 00 

BISYN C-80/HASP A fu ll function Hasp 
Multi-leav ing Workstation package. 8 00.00 

BISYNC-80/ASYNC An asvnchronous 
commun ications package ·that uses the 
full error correcting BIS Y NC protoco l. 

95.00 
BISYNC-80/3270 A ful l funct ion IBM 
3275 or 3271/3277 terminal emulator 
that converts a "dumb" terminal into a 
v~ry smart one. 550 .00 

Multiple License Pricing 
- Upon Inquiry · 

'LSl-1 l, PDP-11 TM DEC, UN IX TM 
Westec.n Electric , CP/ M TM Digita l Resea rch 

1 111~ 
 LSl·llllllE llllL 
PHONE:41549J·8186 

High Level Languages 

8080, 8085, Z-80 (Under OS- 1 or CP/ M) 

BASIC 
Microsoft Compiler 395. 00 
Microsoft "BASIC 80" 35 0.00 

FORTRAN 
Mic rosoft " F ORTRAN BO" 
( Includes MACRO 80) 500.00 

COBOL 
Mi c rosoft "COBOL 80" 750.00 

"C" 
Wh itesmith's "C" 600. 0D 

PL/1 
Digita l Research's P L/ 1 500. 0D 

PASCAL 
M.T. Compiler 250.00 

Z-80 Optimized IUnder OS-1 or CP/M) 

COBOL 
R-M Z-80 COBOL ANSI '74 750.00 

LSl -11 * /PDP-11 * Under RT-11 or RSTS 

COBO l - ANSI '74 Introducing: 

RJ-11 Compiler 1750.00 

Applications in COBOL '74 
Available in R-M COBOL, COBOL BO 
a nd RJ- 11. (Source Inc luded) 

General ledger 995.00 

Accounts Receivable 995 .00 

Accounts Payable 995. 00 

Inventory Con t.ro l 995. 00 

Order Entry/Invoicing 995.00 

COMPLETE LEGAL 42 00.00 

COMPLETE DENTAL 4200.00 
Why COBOL? 

It' s portable (ANS I '74) it's universal I 

Z·80 8080 8085 6502 


OPERATING SYSTEMS 
TM Z-80 Optimized 

OS-1 A b reakth rough in microcomputer 
software from Electrolabsl UN IX' · like OS 
w ith virtual 1/0, bank -select memory control 
to 16 MBY and optiona l memory protection! 
Totally compatib le with all CP /M p rograms. 
You wil l be amazed at the difference! Ex · 
ee llent brochure ava ilable. Includes editor, 
lin ker-loader, debugger, and o n e year update. 

249.00 
8080, 8085 & Z-80 

CP/M Version 2.2 150.00 
Man ua ls o n ly 25.00 

CP/M • MCZ Version 2.2. R uns on 

ZILOG MCZ and PDS-8000 systems. 
Only from Software Labs l 2 00.00 

Manuals on ly 35.00 


OUR CATALOGUE 
Software 

Supplie s 
Media 

Storage Equipment 
Publicatio n s 

Upon Re quest · 

Circ le 339 for Sollware Labs 

TO ORDER 

•Price of manuals applied agai nst software 
p urchase. 

By Mail : Send check or money order (or 
P.O . from rated or institutiona l cus-to mers). 

By Phone : Use Master Cha rge o r Visa No. 

Important Note: Please specify complete 
system hardware a nd software configuration 
with each order. 
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INTEGRAL DATA 
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PaPerTi2er 

The -160 uses n dol mat rix cha r acter for matlon l c.-<: lmiqu e in which 
Che p lacement or the: dots ove r b.p both hori zontnl.ly .ind vertictl.lly 
to .1c h[cve ;<1 correspondence- quality p rint inf! . 
The printe r 's n[ne-wl r e print head uses staggcrcc.J l'lc~dlc rows to 
e rcnt e lhC ver'licnlly overlappin g dots. The head is driven b i
di r c1:;llon:.i.lly unde r microp1·0i;essor control by o ~Hepper motor 
driven mechn.nlsm with logic - seeking look nhc~1cl cup:ibilhy. 
St ;.1.mlard " T wo- K Byte " buffer allows ttic p r inte r lo nccepl the 
enti r e content of a t .920 -clmructe r CRT sc r een. Wcl~hl 27 lbs. 

su1::ncstcd li sl. price $1. 2!.15 . Cal if. Dl i.::i t a l p ri ce $1,076 

aCiQ 0825 

J o~ol 
ftrn 

Ten Posit i on 
i\lfg. by Diglswhch 

I 7 /U'"hich 1/2" wide 

lmul i.older .1251. .250 12.95 l / S 7.50 
lmnl w/ w.125cenlen 14.95 l / Sl l .00 
Alhlr solderh/l .140row sS.95 J /115,00 

SPECIALS 
22144 Kim •Ytlet.IS6'' 11.95 3/ tS.00 
25150 IOldtt lib .156" Sl.09 31 12.00 
1617 2 wldt post w/ w.156 U .9S J t t5.00 

$29.95 
8803-18 

18 •lot 
IMSAI 

FREE PLASTIC LIBR ARY CASE 
with purchase of each box of • ••. 
Memorex mini-diskettes. SS value. 
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I " lil: ~· IOLI JHJARI" 
C..1.U1~0L..I C.\L·•• 
r f'ot"'"~ r' ~IN· 
W.41h t: ..~15..1~1• lllU 
C'~:n11.n.•1>•· 
t:• _,,~ i...1ru~•!rt ·• t·•uu.., 

'IJ:,O("l.11.','I '• 
..:• ..... ..., ...... Jlj;C"fl l<,o:-Ylod. u~ 
~h.•H•UU·M flt,,,, ),.ot><o.rJ II 
l. \ l,f.u~ r 11· 1 ~\ 

Soirc-rllo.illnt ~~~""••~'' ,a 

-Au-lh-.,-,,-..- DI-,,-,,...,- .-,----...._ i•-l..L-------- ---.-·111111111111 
7·10-0 rB i\•I soft fo1· n 1:H . 

JO Pak 50+
:;3~ . 00 $3. ~,o 

XEROXSOO 
WORD PROCESSING 

KEV BOARD 
ASCII ENCODED 

Tltl• 77kf'y .. f, r d 1•~•·11• 1111• ~1·yt • •• 1r11 ,.._.~ 

111Mnf.:.('ll1r i:!.l l)y 1tli~ l" ""•'L l d 1 (••1" 1J ~ • · ..1 11 n· 
X.-r u:<1 ZL OO .,.urd 11roco·•it1t11 r 11.v~t-1111,7·10 / 2 D ouhlc St ' l1· s11fl 

D1l1Produclt 7-l l - 0 Doubl e de nsity 
i •l 3-IJ Doubl e/Uouhlc 
7-W-32 8" H ,'u·U St-.c; lor 

7H -10)(l0Hl61 .5 l / 4"1 u111 i 

G5 . 00 G. 00 
;,;J. 00 I. !JO 
10 . no fi. GO 
:w 00 J. '"> 0 
J~. 00 :i . oO 

Libran· cJSI" for a.JI \' above : At.Ill $3. 00 
8 :1 I /\ 0 ata C~!"-1 ~ c l tt.: ~•• ~, o 
DC '00 l\lini C:lrtridgc 16.00 
DC 300 Data C~.rt ndgc 20. 00 
!l'2 0( l Disk CJrtrldr:.: UU. JO 

T:·~Oi:49 ~, ~\ 

:~~~1c:i!°~'r:.•Ll~:11.~.J~,1~i:·v1:;': .~::.L ~1 ~~:!~ 
lllU:I \ kl'Y• loi1hH1 ..unl l lU\llll• IUll <!l llll IU 
.. lll'<hl c hnr.1'l'lt1 r .s . 1-; ~1r ,, l.n'it•• ' l .1t1 I. 
llN1.1r11' l11-;v11 '.IN" ·l··11111H·1lmtu1 1...  l.IV••lt 
ol tlw \c:ybo;>.N 1.;. "lM.il.11 1 Ill• Lll:'o.1 .... ·hoe ·m·i'liill "'°· l1<1lun1l11:i.tnlk,•y•~··r.••· for "l"•l .LI.....-;or•~ ..,ord proc..,1n1J11: 1.'.f>ikR, l l•l' k··~h111rll l" 

_ t1Jt.1 l pP<!d w1l l1h•·ntln1111l"'''''l'• I ..o11 1I.,•• fur 
• Jrh111n ,g lln" • utl h. 

- _ Urltlr'l.ll x .. ~ .llO<ll..1~ 11L u11 UI.• r 1 UJ.11.DIJ 
C"'1lfomi:i 011:11;>./. t:S l. U 11rk• '~l l ~ JI•. t.M'.I 
t.:.l..c<!Uo.-a, o:.ond. l>:i.:-um1•111.111 .. n u1d1...t• .1, 

DATA INPUT Scotc 
~ \. ... ~ TERMINAL 

• .,.. ~ ll•i•l.rv•t .•11•11\l'Tilnll••• rl!'<~AILv.c- · 
~ • .. l"lr•lfr,,, lh•<"lllt..:t11vu1an«1hc l' crt~-c 

t '"' , r.,u. + n .......u • ......... ~,., ..u,. •t.i:••i:r•N 
h>r lltl·!JI ~1+r .1 .1 , •hr... 1 I r t•ol u ,.,, .. rn•• t I c t q.,. 

DISKETTE 
HEAD 

CLEANING 
KIT 

16k memory (8) 4116's ~- \ 
APPLE II I ~A. f I • 

n .. •)•ll!'ml• coir1>rhi•d1.( •t•r•11. 1,.,,. ,,., 1l1un11111u11 ..wtlilM"r1;IHt t'ncl ur•. 

'.:~7;~.,~I:,!; -;.,~';'..,":;~l /~l~~r11•;:~1';··~~-~:;,'! ''~",'.~ 1~i~;·,-:-;~;I :.~~l'trd!:i:.!.~wtl:d'~: 
your ch olt: e 

' / 

l 11s Lall. 1tion ls siinpl 1: . Anyone wt10 has 
t..:v~r c hru•,1;tcd a spar k plug shou l d be abl e.· 
lO up-,:p ·adc his microcompute r . 
I low can Callforn'ia: Dib>i.lal offer thcst: 
m1.:rno1·y up - gyat.le scls :lt 25~0 below ou1· \:Ompc'11ior1 ? 
Sln1ple, we buy in volume: , wholesal e to tl ...· ~llcrs an tJ 
~d i Liu.' b:t.l;m cc 1.H r cctly to O\VlH.: r !;> of personal 111 i c r o 
S)' Stcm s. l"hcs c 16K dynamic memory d rcuits a r e 
fJt.:101"."' prrn1e and un c oncli.tionally guarantcc-d for Oflc 
rull y ear. N 0 \\' , before }"Ot.I c h;inge y our mind. pick 
up the l ~ l cphonc and order your up- gr ade memory 
rrnm C:tllror nla Digital Add $3 for Tll.580 jumpers. 

s TA T I c I - JI 32 - 99 100- r.c - UU9 n;. 
2 11.0:? .J!iOnS. 
21 1.02 25 0n S. 
2 11 1 ll<il·I 450 
21 l ·I 11\x,I 300 
·101 1·1 4K"l'.l HO 
•104•1 11'-'c l 250 
.IQ.,.j I f...X·I ·150 
-10·1!1 l Kx•I 25 0 
~1 ~!"11 l ow pow. 

I. 19 . !.l9 . !lfi . 00 . 8:1 
I. 49 I. 39 I. 25 + 
s. 95 5. 50 5. 2!') •L ?!'t ·I. 50 
8 . 95 B. 5 0 8 . 00 ... .. 
5 . 95 .; . 50 5. 25 ... 
9. 95 9. 50 9. 00 * 
B. 95 8 . 50 8 . 00 
0. 95 9. 50 9. 00 * *' 
5 . 95 5 . 50 5. 00 •I. 80 •1. 60 

• ~4 T H USAN DS t->l''t 

We hcive !ilastied prEcc in an eHorl to 
r e du ce our ove r Sl~kcd llwentory. 
Th~se are Single Five Vol l Eproms. 
ma1n.i factu r ed by on'c of •he \\b rlds 
largest producers of semiconductor s . 

Please phone for volume prl c ln g. 

..ecq;.1.11>._'t o( 1ht:1 "'' d 11ltrM 11 11• .- •1•n '' " r •·I l'""'ltn 1• 111'IA1l1 ·u 11 
Hu i r'l•Oll l o! '111 l t.H' Ul'l.11 ' 11·rrn11u.I , 'fo•lh .• t 11!1 1•llll<("(n,o.Hn11 . c:r.n b.~ril{ln""""J 
t o 11 1Llllr :hl' 1w r t.-C1 ' "'" , fnr :m :o;. 1011.,..,.. ,.,u•·r o11d v\lfrudllpl 1y1 f>r •tit• ~llcl-.J 
rn.odUICllUM •Ill '1CCt'f1 '"" 11 <><'"""" .\n.1-nr, "fr r "''""' '""'' r 

~,;~~.~;:~' ;;"ll'l1~t:~~·~~l~;,::".::,t:~.~1~ '",;: ;~~·:1 1 i: ;,i:; "· :~:1 ~:1 :;~ W~o.111 "1"2 JI~:: u~~I Plcns c specify: 
8" o r 5 t/·I" 

$.98 
SPOT Miniature Toggl•s 
7101 C&K ON ·NONE · ON 
7107 Jbl ON · OFN mnt. OtO 
7101 CK OIHmomtnt ON ) 
llOl CK ON OH ONCONTROL DATA 

CRTTerminal? 1----------------1 ::~:~~ l~:: : ~:~ : 
I r,r,ld , ...,,, .. •1 hi ,lo,.- :..i1<J •r l!' 

·~I• rt11. ''" ••· •· "'·''" J• bdo..- D.l r 

'' : 'I I , . • I &.tr 
=: a • f • • • ' •-. a. L IS 

- ~ • • 0 • 1 • , • • • lk.o ..... 

• - : r r:. •" .. 1· , •. 

KEYBOARD 

"-' 
· · ~ ENTRY SYSTEM ! 

l!w-&c t.a•rtJ a..i.i::i. u·mun ..1~ •"r•· u rl;(\11 ..dh .J~111ci1,.ll fl'.lr clum 111<1rc ln\'o.'!11<1n· ccri · 
l r ol md urd<.' r <.:ntr; •' •t~·11,:1. f'tlt· 1'1"o·r.1rnr •Ill• r• 111., IJ'l\'Clla r v cont r o l numlw r . 
!•.\:rch~di!I .. •n h;ind :~ruJ lht' uml prh:" Atl<.'r :111 JM'rHl'U'I\\ <!!l!!I 1\:11 bt:ctt ttii o.· r N11111r. 
tl1r r.f'C0,..1"1', lho.· I ·•U• ~ •rt!10:111~1 I • I• l•1•ht<OIO!'•I. 1h1- h..ndiu~·! II pl:;icL"'li m 1.hr 11.1:1-"-l~ ll~ 
courlcr 11.nd all tl1r rr.·or11r1l mfun·1.111111 I• n·...,11· Uf1"d b3c)( tu ~he rr.ut.er co11 p!.1 1 ~ 1·. 

\'. 11h .a Intl..: Ii. ~1:ln.1111n .nrl ulh ..,, 11,. •.- j•uf"l .. t.t~ • nir..- IYllh1m:1 . \'OU 1ba.llU be- o.ul.
!C. • :o.C-114111~•· 11r1.1i:r ""·• ..r1J •.• 1111111. r rnf... rn .a11ui1 •1tl1 !l.Juuet:u.,....era•~ 11,., t"P.lnl'T• 
All UJ\11• s-rr·· r·-n .,.,., t fr.-.11 ••·n 1r•• II· .... r-.111r nnnn1l>ft. L'rl~U\lJ Li;"<lo.U ~Z . "•t:>Lt, 
I i;oh ayir1o•1t· C(!f;•·• cun 1•lo II -..1\ lii 

Pu t.h 8 t N.0 .) ll9u. 4 1Sl 

DIP Switch 



~~~:~1r:~i"1 1·.~_I r~. ,-1'.:.111~ ' ' • ;1uk 1~1 , ;..~'11 d~~i·;:: : ;;~~:i:.,1 ~ · ~·~ 
r .1 111 ctH1 11• ! t"m l11r !• •111..J l t\ a> ' JN'· 

Ito ~· II•·.,. ·1 u1 1 d l ~jd ~y l•' l' l l 1 l t1~ 1 UI 1·n: 11! :\1 '1111'\ IU!ol 
'I .· 1•hn••' '" " l' ll i hl c m lc r oi:nH ll'lll• ·r 11 u hr ..1n ·. 

l"hi • flhl•' •I f'•"<!.;' U 11fl'l( f• l'l"'rl' t..- L'll~\:"M I l•, .Jll1>'ll' 
H~ 11r1111 ,,. ,·.:h 11nu1 •'".1 "1'-"'' ..•·d fo r ·ll r "'~ 11. lll hn 
cli::i r~c"' "•· I~"' C•~t1' 11~ 1 m•ri: r ,,·• I' lr.,Ht• ,,joj t<1 
11 •• rrli 1tllJ11 \ ;i.f ,,,., ''"'"t•r 

:::?;~:::;~~;)~,:,~:t .~~:?~!Zf~if~~::~::::::~::~;::..:;:,::.,. 
"llcn.,.1 •'Mll·• r c"u' r d l ·1 lr•i;ll' •· 1-1n, '' '"' l'l'"'•ll<'tl.J 
h.. ::iu 'tl l tt•.11 ,h,. .\t1 1('m• HI 1• r t'I' tl l • 11.1 M~", 1111 ••f 1 .u 
dwJ,;.~t,• r 1t l'"' r ••·r·~1d. I ~U. .:11.hu1.n;i .... 11.!.-. 

[,-~~ : ~•; :::dll 1 1 ~ 1~_,','.' l t'~~~··:'.l~:~?:.lmr ICJ'CUI bOHllo; ,, 

•~~~':1 111 ~~ '. .':.,'.',.~'.:rii ri":~.,." L~~"!'tJt'' :.:~:-1 ; i~l ~~~··I~:.,',',;, 
S• n ch • d rr l •hi": •l..1rl'.q"' I' i"' d ""r , •1t01 ,. 1r n.olC•' 
1'r h 1ml! L11r f•·r• I 1n•I 111• " ' d~l1t llr:i.11 p.:r mdo. 

DOT MATRIX PRINTER 
Mfg. suggested list 11350 

California Digi tal Introductory Price 

l.<"urn l '"I"'" hld•I 11 1'1 11du11oir.: •·•m:.I l •l'•MlllNI' , 1· 1 
~o Iii..· ov.,rll l p.Jll~ uftl.o: l'rU'll<:'r. fl ,, . 1111 ~·\1ln• L• r u In 11 u ll S?J: cw••11,., 1t.h• .uul •!If. · 

pl .n• ill l ~ll \:-\ H C'h~r~·" r-' ln cl L1llm: l'<1nlrnl t'•ltl•"l!. 

$995 
Th" \.11.0(<)1' I 0 I• th·1L11l1.-h :1" ~..• YllU• m 11~j 1·, • 
o.roe\ r t·mrl \· 1·1111 I" ltt lVf' .. u rl :.l ~r n.1cn.1- 1•nru~ r •. 

If"""' •r• tu 11,. " ,f-1, r ,.,,. , t;o.1..i u , I 1101111, r•·•I 
~:'.f~:;:!;~~·,~ '1 1:h;;~:r.~~~1. ~~ ~J~~c:o:r:~;~ •In ~:.:·~~·~l;~IC 

~~.,-;i:tl~:.c·;,~~'.l,~·.;·,. r;~~·r.:i1':1ni~d~r ,:t; ~n~1.w:<F1 I:,O 
" ' 'J1IJ.1h lo• . u11.... 1t :.O <!J ~ 11<" rl:d ~·~ (1 0 bmJ. l 'llA ·1 r. 11 .:i. 
o r C<' nl r uru c fhl r <1 ll• I I' ll , . 1·1"J' . I 1<' li! •x•· h u11 :•·· 
li l'S 11hl1JJ•lrW ... ..1r l •I Hl j.INi•m lt. 

11 11 1 1>1"~1 ul .dl, hutl 1 IJI L.. L"V(' T"V llD I '" 1'1•iln ,, 1. ,,,_, 

ci:1•1lll v ,h,--.1 u~1 l1.1v• · lo-um.·d 10 Clll••·Ct f ,. .. ,., 11 ... 111 :\1 
C.{1 l'l"'' '·•llun . \' l fl ' - :J. 101 

LocAl DMA $4, JOO 
11 • ~ ...w, JOO lro:r l.o.:-.iJ IL>·~ 1=nr1•nn ••• •h<' flt' l d 

11rnvo·11 I d••'•"P" \l<)(l.,f i O l hw r rhH•r It , l' l c.">n•tm. 
~to,. 011111 ,1u11r1a 11 ri n• SJ'C: " •l:1 11 11•1;1 -.oD Ur.... fl"'I' fhinuo10:. 

!i...- 11c:-t. 11r l t".:l.'\blt• bcl ..-f'tn ll S - '.!J :? "e r-hol .ilol'l d Cm11ra:1 l c:t1 
p;i;r.o ll •I in•,.rf,\ch1~. l l'.! c:oh 1n.n 1\1 11 ch.-rilet .. r bc' l t 
l •l'li>'< I' •I'll .'• "1.l'l'"l fcirn" t'n11t r 1I l 'lt l · ll>O \, I~~ lb... 

NEC Spinwriter 
55112JP/S

!5249 

P-300 

ti\fr+'·'+' 
$it395 

PAX 9500 

PRINTRONIX 
$4500 

I nr!~"'Our ~·T·'"•''' p r 1n1 ho•.id~ •hun t .. '" 
r-rov1d.. ovc: rl 111rm: ko!1 n1. ''" l \IJl' , .. JI . 
'11 r • J lo.,•• ,. .,.1~1111 "'1 o r 'o 110111 P"' " ind± 
t.orlton•:U .ind':: vt!r-lc..J. 
n • Prm 'rll!'la 1• - ·no t1u lh· c~r)3bU 1\\' or 

..,•111.1!1.n.C 1Hc111 r .. 11. l..1r cod"a .u1'3 h r i:c 1a 
l.-· J 9 , • r .....,, ,. ,.,,.,, 1 rr•v ••h•l "'l1h 1u1111 or 
c:11~lfl l ll' IJl!('I'• 1'11 1' - ll>tl .!0 0 ltlJlt 

Tl-BID 
Basic Printer L111,ll9S: 

1495 54c)·o 

-.ji'_ .• 
i!!!!I 

PRT·810 

/lw.e.1Clg:a Data s,~is re 

r111 c1......~~~:4 ~ 1 ,."' r.. , :ru.. .,....h.:. 
0,~~"''' 

r-r1 •'1 1. 1 11~.1 m11 • r1L •o111 r1 (' l 11111 ur 
1! 0·1·" r •· \1 1111 "· 1• 1 ~ 1 - I "' .1 lol r' con• r o l 
d1.01".1c•. r·.. \I ll - it••, •l••1i. liO lh• 

Il l IOJ :\I Jrt ~:J 10 

:.:t,'l~ll •t1 .~1 1 r~ , '.~·; •; :;;•1 ,,n .;11. ·;:~'.i~!.!.m~1~~11 
•.o•i.•lln• .\l1ol 11 - h11 1·JU lt" ..en'"'' 

' •1 ••l""i•'I' 1n .•U11 1u·.l"' ' "'J \ l lf -11 10 
IL J.Cd.:\ I 10 •1 1 •·, 

;,....;;;;;;;;;;;;;;;;..._____ ~1:;,·..~~ d~··~·:;::,,1;'~.:··,::~~- , tl~ ~·~·~ :~ 10 
111. r .i ;;i.; J '•" ; l~~·\ 

1i...tr1· r "l •ll•1d.1i. 10.,..•t. 1 l"h •r..."lt · 
r< 1•111011 l ' r no 1 o·t.·11 Ho·lil~ \' l lT-H 60 

TELEVIDEO 
9128 
9208 
920C 

SOROC 
120 
140 

HAZELTINE 
VDT-H 

1400 - $695 
1410-725 .:r -
1420-895~~; /
1500-950----..::::/ . 
1510-1025 
1520 - 1295 

BMC 
VIDEO 

MONITOR 
$259 

\:.' ~ I 

HEWLETT PACKARD 

$2650 

APPLE II ,. 
'1 sgss 

ATARI 
800 $747 
400 S695 

l'hc r ·• ""lon1i:• l.ru:: lo.1!.111• , 111,1 r-
1t.a .. , 1 .. ..i cm: l o.u r t: . 1•.,.., , .r 
to 1c br .V.13 duk vn .. ... r 1111 p1•I,, 
murnn l''fl1.lU•1 fl.I\ ••.:ul JI •h· 
n.·cr111a n · hiu·nt'••lfli: .: .. hl 1·• 
file l .obO 1uc~iCo:" •ilhi 
l.n t !'hur.u1 S.Alltl lH o.1ttk rt rn1 , •. s11,r·, 
lwoShuio:i.n SJ.UO l!l Jh1l Jruc•-~ ll lr:1 

Measurement Systems DMB6400 
1.:.. I ' I I ' • 

l11r IJ.'t llJ · •-. 100 l :S lhe 11 o..\ 
r<! ll ;i,Wr !h-n.111111'." 1:ol11.un 

1"l!h-11••·1u,,..1('.. l"d. 
C:J tfonu ., utru.J ..i•I'• 

- .. ·~ · -· . . 
D -. 

the DlllJ •·1•1' ... 1r- m M11 1,. 
I i bil •\btl•.1 - \l1n~1 ct"IJ>U • 
t'll r . llf'll' r t•r'<tl ll•M ofu1t"lo' • 
ice "" "" t1 .• 1·,• 11 0'! c:q1•• r11·11cri c 
;uo1· rrrtio r 1. 

r .~... • • 

s\ tlUf ('mhl•·ll .11111 hu rncu:l •lll . 
ll:\ lll - ,\liHOO 

direct connect 
MODEM 
UNiVERSAL DATA lOJ 

Cc• me-i:t,11 d i rect l y t o llu.• new rnudu l .:1r phone 
J ~c lt . h i lly pqwercd frqm yaJr clli. 111 tlni;: 
t t:k1•hone line. No ne,.-J 111 l ot:· •~•· ~ in c-rn.U 
AC pu..c r . C ry .Sta.I e0111 rol p rt-v1!Jlt 8 fre M 
•1u c t1cv ilrlfL Di r e c t cuuH.•c1 h.•.1tu r c C'll rt1 · 
ina lc • ) !)If• of lnfor m..a lilln due lb c .11" b<in 
(!omprc-1J8 iQ11 1h.a1 I• a.a11 oc:l .i1cd "-ith •.11;: 1JL1i: 
1lc n ;(Xfoms. Run• drde• .i r<o.llld 1host" 
"' he r ' Oomcstlc ;1t c d " "'t:Kh• mfl. 

$850 



7400 
$N7400N 19 
SH1401N' 22 
SN7402N' .22 
SN1403N .22 
St'1<1.04N' .22 
sm~~N 23 
SH7406N .23 
$tJ7407N 23 
SN7.WSN .215 
SN7409N .2:::1 
SNN l QN .21 
SNN 1Uf .29 
SN7•12N 2S 
SN7• l :lt4 .J9 
SN7414fl 59 
SN7• 11ifl 2'9 
SN7•l7N 29 
SN7420H -21 
SNN:ii'lN 35 
SN7422N 29 
SN741JN 2'9 
SNN2SU 2'9 
SN7•:ii'llt .29 
SNU:<'7H 29 
SN7429H 45 
SN7•30H 23 
StH•32N 29 
5UU37N 29 
SN743eN -29 
SN74J9H' -29 
SN7U0f 24 
$N7•1111N 79 
SNN42N 57 
SN7U3N 79 
SN74«N 19 
St~7.t."5 ft 19 
St'744.i5N 7'D 
SN7447N .S'll 
SN7•46N 7Q 
S N74SON 23 
SN',45 1N 2J 
SN'l'45.J.N .23 
SN 7454N .23 
SN7-4 ~~N .29 
Stl1460N .13 
SN7470N ..39 
SN7A12N .3o1 
SN7o1113N 34 
S N7414 N :Ja 
SN7..75 N 3S 
SN7;176N .36 
SN7479 N 4.6() 
SN7oli!ION ..59 
Sl4741!11N 1 10 
SHHB2tl 1.10 
SH7483N 55 
SN748:5N 6S 
SN74i:teN .39 
SN748$1H 1.75 
S NNOON .39 
SNH.91 N .6S. 
SN7492N .52 
SN7•9:J t~ 49 
5N749AN 72 
$N749SN .65 
SN7•96N 72 
SNN97N J.rn 
SN7ot 100N 99 
Sf.l7•107N .32 
5NN109N .:SJ 
SN1'1116N 1.95 
SN'l'•U21H ~ 
SN)'<. 122N ~ 

SN7oll:i!'3N 
SN74 1l5'f 
SNU.12'6tf 
SN7<1-1l6N 
SN7"t:J2H 
SN74136H 
SN74 139N 
SN74 141 N 
SN74 1..2N 
SN T4 , 4JN 
SN74 144 N 
SN? <l.! 4~N 
SN7•141N 
SNT<1146/4 
SN74t.50N 
SN'1'41SI N 
SN74152N 
SN7A1&3N 
SN741&4 N 
SN1• 1S5N 
SH741 MIN 
SH741S7N 
Stf7•1 QIU 
SN7<1 1GON 
SN7A1BI N 
$H741 !2N 
SH7<1 1e.::m 
SN741(1&N 
Sff7<1 165N 
SN74 166N 
SN7'187N 
SH7 4 170N 
SN14172N 
SN14173N 
SNHIHN 
SN7417.5N 
$N'7'4176N 
Stn<t 177N 
SN7'4 179 
SU7'11 80H 
SN74181N 
SN74182N 
SU74164N 
SN74t8~ 
SH7<11!0N' 
SN74 198N 
SN14100t' 
SN74191N 
Sl474192N 
SH74J931.f 
SN74194N 
SN74,95N 
SN7419(lN 
$N74,Gl7N 
SNU19eN 
SN'74 199H 
SN7•22 1N 
SN742SI N 
SN1<1273N 
SN7427'DN 
SN7A233N 
SN7428'4H 
SN7"285N 
SN?42'90N 
Sw7.ii2$8tt 
5m436SN 
Sn7~6f;IN 

SN7"361N 
SN7A.16.SN 
SW4390N 
SN7•39.3N 
S "1 74490N 

CMOS 
C04000 
CO<OO• 
CO<C>O> 
Cl>4006 
C04001 
CD<1>0• 
C04009 
CD40!0 
C0A01 1 
Cl>4012 

""""" ""'°"Cl>40•• 
CO.C0 16 
CO.C0 17 
C04016 
C040 1Q 
C04020 
CQ.4021 
Cl>40>1 
C0402J. 
C0"02'4 
C04D25 
C04027 
CO<fi02B 
C04029 
co.ooo 

""'°''C04032 

"""""C.04035 
C040J7 
C040<t0 
CC<1041 

""""'' ClMl43 
CC>I0.14 
CO<I045 
C0404'T 
CO<to-ta 
C0404'9 
CO•C>50 
CQ.405t 
Co.t052 
Cl>4o'3 
CO<OSS 

""""'" C04CISQ 
CO<OOO 
Cl>4006""'""'.C0&070 
C0..071 
C04072 
CG<I07l 
COAO'I'.$ 
C04070 
CO.Wl71 
CQ.11076 
C().406 1 
co.cioe2 
C0...035 

""""'' 

;;; 
.3S 
.3S 

1.30 

" 1.39

••.. 
.35 
>9.. 

•.39 
1.11!1 

~·1.1!1)....• 
1.19 
1.19 
1.H5 

""79 
311

••.. 
'·"..• 
325 

"' 325.. 
1.95 
'29.... 

95...... 
1.71!> 
'25

••..••1.10 

''"... 
3 .95 
'2'.'DS 
9 .9S 
1.39 

.75 

.35..• 
35 
35 
.30 
35,,. 
35 
35 
.3> 
.35 

'" 2.95 

""""''Co.°" 
C0<4°'8 
C0"'99 
MC,440fl 
M Cl .C409 
MC 14410 
MC14·412 
J.l\CI015 
tAC144 19 
C04S01 
CD4502 
Ct>Oso.:J 
CD4S05 
CD4""' 
C04501 
C0."'8 
C04s10 
co..s11 
CQ.45 12 
C04515 
CQ4.S16 
C04518 
C04$20 
CO<l.S~5 
CD45'6 
CC•566 

"""" 740J2 
74004 
1'C08 
1.ic10 
1<1 C 1.i 
74c>(J 
14C'l0 
7<1C3'2' 
74C42 
.,..C46 
7403 
1"C1A 
74C85 
1.scaa 
7'C90 
74C93 
, ..C9S. 
74C1D7 
1"'C1s 1 
r•C154 
14C157 
i'" C 160 
7<1 C 11S 1 
74C163 
7"'C16'4 
7ACl73 
1"'C17A 
1.r.C115 
1.iC192 
7•CH.)3 
7<1CIB5 
7'1C'9l2 
74C'9ZJ 
MM&OC9~ 
~OJ180C97 

.S9 
39.. 
.S9 
.69 

·"... 
.69 

2.95

•••us 
•> 

1.9S 

'""..., 
.61 
67 

l.19 
.02..•.. 

1.M......,,,,,,.., 
.97 

•20.... 
1.69

•••79.. 
.n..... 
""" .75 
1.75 

" "'''1.fl5.... 
390 

'" 1.1s................. 
'-"',,........ 
' OS...,,,, 
190 
190... 
""..... 
.19 
.79 

1.90 
1.90 
H IO 

...,... 
2.4 '9 
225 

12..95 
12..95 
12_9s 
'2.9S. 

B.95..,... 
1.!5... 
B.95 

·" .95 
3.95 
l.J9 ,_,., 
•.39 
3.95 
1.GO 

'-"' 
1.Ja 
4_95 

99,,,. 
.39 
39,....
••,., 
39 
.39..• 

U15 
23",,, ,,.,.. 
' ",,,........
' ..
2...9 
BO 
:uo 
>.311 
>:JO 
239,,,. 
2_s,9 
vs 
:Z.75 
2.39,_,. 
2.3"9 
7.9S. 
695,..., ..,. 

74LSOO 
74l S00N 
74l.SOI N 
741.S02N' 
7olLS0.3N' 
74l.S04N 
1• 1..S05H 
7"' L.S08N 
74L.S09N 
7'1 1.StON 
741.SI I N 
7"' L.S12N 
741.S13N 
74L.S1 4N 
74 L.$15N 
'1' 4 1.S20N 
74 1.S21 N 
14 1.S22N 
74LS26N 
M LS27 N 
HlS28N 
74lSJON 
74LS32"1 
74LS:J7 N 
7dL$38N 
74l$40N 
74LS42 N 
14l.S47 N 
74L.S48N 
74LS51N 
741.$54 N 
74lSMN 
74lS73N 
711 lSMN 
'1'4LS75N 
74LS76N 
7"4 LS78N 
741~AN 

'1' 4LS85N 
74lS86N 
74lSOON 
74lS92~l 

74lS9lN 
7"'LS9SN 
74LS96N 
74tS107N 
74LSI09N 
7"'LS112N 
HlSllJN 
711 LSll'N 
7<1 lS'22N 
74LSl2JN 
74LS124N 
7"'1.5125N 
74L5126N 
74t.Sl32N 
74LS136N 
7"'lS138N 
1'1LST39N 
7<1LSl45N 
74LSl"4BN 
74LSl5t N 
7"'LSl5.lN 
74LS t 5AN 
7"'lS15SN 
7-lll.Sl56N 
'/'4LS157N 
NlS158N 
741.SUiON 
i'4L.S l 61N 
74L.5Hi-2N 
141..S16ln 

..J5 7" LS1 &4N I lli) 
28 7• l.Sl&5N ..'9 
--21 741.ST&&N 2..48 
.28 74LS18&N 1.89 
39 74LS169N I 89 

.28 7•LS170N L99 
.39 7"'LS173N 19 
..39 74L.S l74N .99 
.24 NL.S17!iH 09 
.39 7•L.S181N 2.20 
.3!1 741.S190N I lS 
.47 Ul.S1i1N I IS 

l .2S 74L.S1i2N .98 
.31) '1'41.SlialN 9a 
.20 74LS1f4N I IS 
.38 741.SU~5N 95 
.38 74lS196N 89 
.39 7•LSl91N .89 
.39 7Al.S221 N 1.49 
.J9 7•lS240N 1.95 
.215 7•l.S241 N 1.90 
.39 ULS242N US 
79 74LS2"'J.N l.95 
.39 74LS244N 195 
.26 NLS24SH 4.95 
.70 7•LS241N 1 10 
.19 7"L.S246t' , 10 
79 74L.S249N I 69 
26 74LS25 I N I 79 
.35 74L.S253N 00 
.35 7<1L.S257N .00 
.45 74lS2!iaN 98 
.59 14lS259N 2.95 
68 74l$260N .69 
olS 7"'lS261N 2.49 

.55 7•LS266N .!JV 

.99 7olLS273N 175 
1.19 7•LS27SN 4 40 
,._5 74LS279N -" 
.75 '1'4LS"283N 1 10 
.75 74LS290N t 29 
.75 741,.$29.lN I 95 
.88 74t.$295N I 10 
98 '1'<1LS298N I 21il 
45 7•1.S31'4tJ 175 

.AS 7•LSl4'1'N 1_95 
•9 74LS3"8N 1.9S. 
.49 7AlS3S.2N 165 
.55 7"'LSJ53N LISS 
.5:5 74LSJ6JN I <19 

1 19 74LS.165N _99 
1..15 74LS366N -99 
.89 74L5367U 73 
.89 74LSJ6.IH' 7J 
79 74LSJ7:lt~ 2.75 

.59 7"LS374 N 2.75 

.a9 74LSJ75U .69 

..89 74L$377N I 95 
1,25 74L$3&5N 1--95 
1.49 74LS386N 65 
.79 f.4LS390N L'Y.i 
7Q 74l.S393N L~ 

2.49 74LS39S.N t .70 
I 19 74lS399N 295 

.99 74LS424N 2..95 
99 74LS666N I 75 
1tl 14L..S670N 2-29 

.98 81 LS95N 1.99 
1 ltJ 81L596~ L99 

..911. 81LS97fl L99 

.Ga 81l59aH l 99 

LINEAR 
76H05 5"95 LM l ..1. t•N UIO 
76H06 I 49 LM 1458CNIN 49 
76MG. 1.49 MC1488'4 149 
L f.4 105H ..99 MCHl89N I 49 
LM I08AH 2..95 LMl ..96~1 99 
L M.J()OH .79 LM1556N 1,50 
1.M:l01CN/H .3!i l M1800N 79 
1.Ml04H .98 l.M 1820N .95 
1.MJOs.H 89 LM 18SON .95 
1.MJO&H 3-25 l M 1889 N 395 
lM307CNJM ..29 l M2 111N 175 
l M30eCWt-4 .$8 U.4:900N 99 
LM.30$K 1 49 l~lN 2 SO 
LM310CN 1.25 lM2S17N 2 9.S 
LMJI 10/CHJH ..98 CA301JJ 2 2'9 
L MJ.12H I 7:5 CA.lo18l 199 
L MJ1n 2.75 CA302ll 3 4 9 
LMJ18CN,Jli l.•9 CA3o2JT 2.99 
L M.3 19tf/U 1.25 CA10J!il 2 75 
L.M320K·XX' 1,49 CA30J9T 149 
LM320T·XX' 1.2'5 c:Al046l 1.29 
LM320H-)O(• I 2S 1.MlOSJN 1.49 
LM3'23K C9S CA3059N 3 2:5 
LMJ'24N 1.:25 CA3060N 3 25 
L. M330N QS CAJ062N <I 95 
l. M3"0t<·XlC" 1.49 lM3065N 1.49 
LM340T-)(X• U?5 CA3080N I 29 
LM34C>t-+-)(X• 1 25 CA3081 N 1.69 
lM344H 1 95 CA3o82N 1.69 
LM3SBN 18:5 CA306JN 1.99 
LM3$1CN .9! CA3056N I 29 
U.o&oN I 49 CAl089N 2 75 
LMJ72N 1.95 CA.l096N 2.ol9 
LMJ78N 3 7:5 CA3097N 1.99 
LM371N 3.75 CA3130T 2.49 
LM380CNJN 125 CA314'1f 2.•9 
lM381N 1.79 CA:)l46N 2.<1-9 
l.M36JT 1,.5 CA3160T 149 
LM364)N 1.49 CA3100N I 95 
LM367N IAV CA3A01N .69 
LM300N 19!li MC3420 N I .r.Q 
flE!>31V(T 37 5 Mc:J..460 ~' 3.9:5 
NE65S\I .39 SG3S2"'N 3.95 
NE558,l .98 CA.16QON 3 50 
NE.561T UU15 LM3:!X>ON ..59 
N E562H 7 95 LM3905U 1 <1.0 
N~N/H '-25 LM3909N .98 
NE.Mi(iHN 1 75 RC4 131 N 2-95 
Nf56TVIH l SO RC41:ltl N 1 10 
NES9-2N 2.'1'5 RCA 1:5 1N <150 
L.M'l'0:2H 2 99 RC4 19"' ~--95 
LM70QNJli 29 f'ICt 195 4 40 
l M1 10N/tt 08 ULN2'00 1 1.25 
LM'l'l 1N/H 39 UlN2003 1 SO 
LM715N 195 SN7!$-ISCIN ..59 
LM723Nhi .7S. SNl!S45Ul .<19 
t.M73JNJH 98 SN75'152U 49 
lM7.JDN I 15 5H7~:s.:JU .ag 
LM741CN/I~ .33 SH754$4N 41) 
LMMtCN-14 .19 SH '1'6491N .89 
LM 747N/H 19 5N75492N 89 
LM146N/H .39 SN75<119JN .89 
LM7G0CN 29!1i SN'1'5494 N -80 
LM1310N 1.90 

NEW! ,:~ -
We Now Have The~ 
Apple , 
Silentype 
IN STOCK 
With Aople Intelligent lnlerlace 
Card. Reg. '51111.00 
lnterfK • C•rd HH 
All Softwue FO.f 
H~Reg. Gt8phlcs 
I Pas,c.al UM . 

HOW ONLY 

549.00 

BECKMAN 
Digital Mulcimecers 

.'tODU.S Tl'Cl l JO(I ANll I If 11 1!0 

"""' u ll• u 

0. s 1ii'iftoo~7· ··~' IUU"' _.,, 
Oo:'.:m dlilrOir. - fhln:CMl!Ofm•BM._,.1·u-an., , 
2-t~ ;u. O?~V!lc:PlllCY 
n.1tCH lOOtm ~ Ct.Ylli\ll:lr:QUKYrC•N..llMUt\ 
tu~~"' Gnll'U!)1-$fW10~--TECH XX> Clrogti_al ""'""-""' . s 100 
TEC>tllODQllAI M11lhll'lltl•' . S l lO 
\"C-201 Y'.n'j1C.1"11ngC..H ... 110 
OC.2010. l lite~C._,. S24 
IN·21 1 l '°QltVQlla(jePtco._ , s:l! 
RP..22 1 RP Probe • • -· ·· . ~ 
0:•2:tlltCC....-W1ICI•~ •.. . . SA?. 
Dl·2.. IDH.lH1Ht LHidKll , $10 
n -242 b.reTHI L-i:s .• .. s&. 

• lfCW'~ll*!SlXrllhAllLSIT~ e ~ 
Ollt(l!lJl:"lb , llf.-M. • U•~•l')..f'ilC'"....o.Lt 
~'«-" • l'\lyln.oc:oew-it'r r. AJ.fbi! • Alf 
uiw-~ e Al'l'lf"" I ~ 

UJ!• •JI Ul lUllt ........ $129,95 

THE BONE FONE 
• SKIERS 
• JOGGERS 
• SKATERS 
• CYCLEFIS 
YrulJlJSl t'ear 
It ard leel •I 
tobelilMI it! 

AM/FM"""° 

FLOPPY DISK DRIVES 
MPI 951-fiv.·. •o ltll!Cb . 27fi.OO 
ShUQllf1 SM00-5 •- 35 11ac:u 795 00 
ShuQllrt !OOIBOlA 8". . 47500 
Sietl'Wtl'IS Shugart Com~tatile MOC)lll 

F'00-120-eo . • .. .. . 42'900 
PE.RSCI Moclot 277 Ov.tl 119500 
WANGO/SIEM ENS 5~'o" 01 . 290 00 
MPI 952 51'o'" OUJJ. ... •.. •• .... 3-48.00 
WAHG0.'51EMENS 281 0~1 6\0• 395 00 
WANGOISJEME:IS 42. . . .. . •.. 2'9000 

E:'!.:il:CONTINENTAL SPICIALTim-& 

.........J • O~LaocM!n'lct ~500 

.... l M· I Logic Mtnlor 6000 

..... l l -! lDQic Mo'wlor ' 14700 
HJ.I D(! 100 MHz PQlt)OAe Ftll).C'Cy C<.uittf 

W., ~I OoUI U'oc .Ptaoc 

- ·'"' -""'""" - lHH"'1_Ulglc_ 
..W l.11·1 lcoc Probe Kit. . . 
...,\TC-1 . l lC·l lq;al.A.nalysisKits 

149.00 
5000 
2800 
71JJO 
21..95 

.22Q/l50 

ti Apple' II. 1 &K 
or Apple"II. Plus $990 

19 \ DISK SYSTEM SPECIAL 
~Apple II Plus w/48K Supermod V>d eo Modulator 

Dlsk II w/ Controller Integer Based ROM Card. 
Reg. $2,220.00, ACP Price $1819.00 SAVE $401.00 

ll1·SPL'l'(I Stt131 VO 518900 0565 091-S«ltJ $34900 ln tC'QCt' ROM G.l:lo 5.18'1) 00 
219) 
lHI 
~9:1 
~95 
9800 

311100 
17900 
!MOO 
11900 
moo 

Ctntrcncs Pnre l/Q 18000 ~ Grai:hes Tattel 67500 Prolet Ci11d 
ADP'c~ II F-tl™'-ilt 16900 OC H~ McOtm II 34995 M & R PAClluiatol 
AWe CUt: 26900 o~ 11w.rtontrOltr 55900 ~~stuc 
llTl•OI >MO S~'SICJ11 179.9S Desk II <15900 1G~ U~ K~ 
ln!IOI X-10 Callm'<C'I l69-9S PiU Llog Sysien .iso oo ~IQJ Pian 
All Ml:SIC s~ 2'5995 P¥.lllel Pnnttt C.ild 16500 e- Acwl Caitrol''!:I 
16 Ch. Mll!rJ 11"(111 2'499S Ccmrrunc.ltO'IS CW U1900 lieuns.tC1 Spr«:~ 
2 Ch An;iloQ ()Jtcut 16495 BuslrcssSottw:irePkl) 61500 Ao'rcllus + 
I J· Kty~ 1199S C<rws.IO W~Otr.t! ~!':el 
Ydt-Cak: 125 00 ~62S 00 Ca!llei 

U .:0 I 
""'-ATARl® aoo & 400 

Personal Computer System 
ATARI 800 $825.00 
ATARI 400 $449.00 

ATARI 800 lnclud o1: Compulor Console, BASIC Long. Camidge. EdUCilllon 
Sys1om Master Cartridge, BAStC Language Programming Manual, 800 Ope1a tor'5 
Manual wJNotebook. Arori 410 Program RocCMder, 16K RAM Module. Powor 
Supply. TV Swi!ch Box. 

"" '"" '"" '"' "" "" ""' ""' ""' "" "" '"",,., 
'"" 

""' ""' '"' 
"" "" 

11aco 

"'"' 
"',,., 
''" ""' 

T EXAS I NS T R UMENTS 

99/4 PERSONAL COMPUTER 
Suporlo' Colo,. Mus-c:. Sound and Graphles- and a 
Pov.iertul Exlended Ba51c - AU Bu ilt In. 

Tl99/4Cons.oieonly $1099 00 
ava;tablo " '' SS59.00 • 

comPUCPUISB. 
ff lSB.1£. ...... ...-$174.95 

::,•1 $154.95 
rnlue11trll 

M<rtwd~CClflllJlll'b'a&mw:tlrilei.rw.'1,.-t 
CIUIO"lll~ f~UWl.cadn:(UI~ 
""1JYl.*l.tlDCXJTWl(J. ~~oy\W 
trr<rbU'!IW, t*-"m¥rr~ M::toii 

TW1'l lGTQILll lTT1 1WmlT 

AUDIO DISCr,..._, .. .. ......... 
.... ,.. "-•c61~ • 
lllfl• .. ,.... _,,... -
SUGO. R£t 
S11900 

$89.95 "' ••• 
NOTA SPUteaA 

• I

•' 
BACK TO SCHOOL SP ECIALS 

OH CALCULATORS 
TWXAI 11111111Utll.I NTI 
TI Prugramm• r .................. . ....... ,.!l'J.9-' 
n.& !1- . •••• ••• •.•• . • . ••..•••••.•• •••• ' •••••• •J.S.9! 
n~1 ..... . ..... . . ........ ... .... .... .... ... "4. 1i15 
n& ............ . .................. .. . ... 111.lil !!. 
n.M •......• . ...........•.. ... .• •.• . ....• :lllil.lilS 
TI-¥1 IP 'Sl\MM111 .._U1 !O! . • •. • . . •••• • , . , , l lll.lilS 
CA9'0 
FX&a 5u!J91' lil..c l'I C.. 1"11 .... .. .......... :U.9! 
J l 20 ••• •.. . . . . .......... . ........ <l.'D. lil-5 
JL 30 .... ... ...... . ......... .. ... ....... . . SO.Iii. ~ 

ltAnolfAL Htlll COllDUCT'Oflll 
NS 0010 M•l:M C~rt.,,., .. , ••• • ••••. • 1 1 . 11~....... 
ll! l. &100 • •• •••• • •••• •••••• • •• • ••• •• •••• •••• ta.lil!lo 
El. 506.. ............ .... . . . .. . . . .. . ..... . .. 20.es 
lL211 •• ,., .. , . ,, ••••• ,,,., ••, . ...... ..... . 121i15 

TOTAL VEHICLE 

PROTECTION 
UTOLOCK-7 

• 11• ru MOOl ur 
• l lJ tU IEllllTl fE llEntTH 
• D IT. Elm OEl..AY
• mm caaE11ma 
• IOUO IUTE tllCUITl't 
• I fUI IW l.U I TU 

ACP •R>(:E OOLvS99.95 
I. "',tt(Vf$.St0:\!Al 
,.l YfHICLf scctrmn• s-r.s rv • 

SINGLE BOARD COMPUTER SELECTION GUIDE 
BOARD 
KIM·1 
SYM·1 
Cromemco 
SD·SBC100 
AIM 65 
Cosmac Vip 

PROCESSOR 
6502 
6502 
zao 
zao 

6502 
1802 

ACP PRICE 
169.00 
239.00 
409.00 
239.00 
3 75.00 
199.00 

ENCLOSURE 
Add 29.95 
Add 39.95 

NIA 
NIA 

Add 49.95 
Inc. 
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• 	 S-100 32K (uses 21 "11 
ASSEMBLED 
• Sons . •99.00 

250ns . 539.00 

Bare -eoa1 0 itc:+.9!::1 

B~.r.~ Board w/.a l ~ pans less rnem . ~99 .95 

• S.100 1eK (& 100 Comooliblel 

• Low Power WOW'• 2 MHz or 4 MHz • 
• Assemt>led 8 Tnstcd~ 

4'1J8K 450ns Kits SI 17.00 

2 MHz . 5250.00 

• ~~"b's I 8~265 . 00 I 
ASSEMBLED . _ 
• SO ns 149.9S V. IT •Sons t 2S95 
250n:. 169.95 250n~ 149 95 
Veclor Graphic 8K Kit $ 139.95 
Ba1e PC Board w/Da1a S2 1Y~ 
"S c1alOllc1 ~ Bu 

The VISTA V-80 TRS80 ADD-ON 
Dlok Drive Sptem 

' ;'i;:.;'" """"""'"'" • SALE ~ 
:~~::::::i-l)C:J.ill(.£ $299.00 ..-i 

THE VISTA V·200 FOR EXIDY 
PT..::e 51Al'1"'1(1 IU ilCl¥o' :115 S11 90 .00 

Pootir• ..... ........ 
... c..-.~ ..... ""' 
V:>OOl 10 • r.Q ~ ~II/lo 111/tlMo 

~-Y'JOOl ·n ~ ~u~"'- 2~"'· 1~~00 

r~J1.Loc ""'"' 
''700( JO f<O JG<,._ lh:i!-. 1!11•00 


$«>cPV.XI 

\7001 » ' ' A'lG JO-Jr V i:i.. lti'JC(I 

ATTENTION VIDEO HOBBYISTSl!I 
• BOX BUILDERS 
* USE AS REMOTE TlJNEAfflMEA 

• FULL SCHEMATICS AVAILABLE 
'*FOR ONLY S.5.90! ~ FREE W/PURCHASE 


liRt<...f~IPi.tfA.11•.otAlio..\UaloP.ri•l'll""'~'"IJ 


NEW, UNUSED CO.MPONENTS 

Flt• TM ! CA IDHDI -..ut11 !HMo1 


' '"'"'•'d<r '"""' S<(ul..'IHTf.ft """" ....:c.
lf(l\'""31'1tm'•11~1;w 180.H 

'ltf l.l •l)Qlff ~ll'dfil"'ClLI. 
C'""'ICIJto • <MtaJt t.JIUNI 

J 0otM CIX ~ Mo)Mo IW.'PM fl.,,.IOlll 
Rc..1oo..11Gotfftl 110.H 

• ~~iril~O-.--M.tlct•n) W1t1ul iM:a 
~ Cwoit•!.f!DIMl'><>J«"! 

un.. , $74.95 
Please CaU For Vofume Discounts 

LOW COST FL 
DISK SUBSYSTEM 

S.."'•"" FOO , 21>312JV1STA Roooy ~1·~ 
te1 45-1(XbC6!.e. ~'$uoclly6CllDt•CPJM 
o..ti.. Oo1!<11t•l"!J St'I•"' A.uenioled & Th-190 
W•ltiul Wood Sdu. ft4M.OO 
•tlll U OU rut" l lU rlltlH OI Tii i "5£* 
~Vf S300.oo s1199oovA 

IMS TATIC RAM 'BOARDS 
250 ns. 450 ns. 

BK S1a t1c 5209.00 5 189.00 
16K S1a1ic 5 449.00 5399.00 
32K SliHiC 5 729.00 S629.00 

CENTRONICS PRINTER ,,r-- -1
MOdel 737 /--;;;::--.....J. 

• C.n1'ono«c:omol•l• c>"n1•• ~ 
• 	 fhe 737 riasevorych1ng Chock 

itnd eom!).110 11\o rea1u1es 
• Now low otice S83!S.OO 

5~1-~I SD s~~}~~: g~t~~s ....... 

SOC I 005'~Jeeo..1d~lflrt:1MltJ ! .U6SOO I 3•900 
S9C200SOt\lill•blllComP<Jte•t4MH1J N!>OO Jll!jOCI 
zao sur1.. s~'1""1 Jt'IOO .._.900 
\ltl8 5014 ._,ir:l4100•~Qla~ Oo.i1e1 33SOO 4U100 
W!u.•·rklW't 11 J:15 00 • 29 00 
E1J*'ldOPROM 11SOO 12500 
SO 100 CclTl(HIC"' S~111"1 .... 16 4 o( 699~.00 
S0:100 CcmovCe• S~lem .,.. lfi4 K 79g500 

$49.95 TRS-80/APPLE $49.95 

MEMORY EXPANSION KITS, 


41 1 S's. 16K (200/250 ns.) 

a pcs lor $49.95 

w/ lnslructions & Jumpers 
Cell For Volume Pricing 

* Special: TA SSO Schematrc .... ... S 4 .95 

• Expansion Interface Schema11c: .. S 4.95 
* Exoansion ln1erfoce Connec ror . .. 7.95 

EXPA D I EMORY KITS 
* Bank Selec 1ab1e * Uses 4 1 16 200 ns. * Wu1e Pro1ec 1 a11* PO\•..er8VOC. ±16VOC 
• Phan1orn t.i~:~ts • Uo 10 a M Hz 

Expando 64 Kit (4116) Assem. 8 Tested Add SSO. 
I 6 K S269.00 48K $435.00 
32K S349.00 64K SSOS.00 

SOROC 

TERMINALS 


SALE 

IQ 120 . ... $ 695.00 

10 140 .... 995.00 


EMAK0.20•• Reg S777.00 $599.00 

UNBEUEVABlEll 

1 2~Co0t..60tom •Vertcal 
FOfmal Uf'ltl • 96 Cl'ISlllC:· 

IClli•UPPOl/ LowerCH o · 

4,5" to 9.5' AaWuilllDle 
• 80 COll'O Col dooble 

wWlh· f'ul196Cl'lll1 ASCII 


EMAK0-22........... ...... S799.00 

F'lln:iJ"l32W.W....,..itili!.-:n:m~lelcr~~a1~1T« 

VISTA PRINTER ~ 
'9!111!1!1!!!!!!!!.. 25 CPS, Full Charac 1er
liiliiiiiiiiiii Daisy Wheel . 136 Column 
__.Model 

No. FP1500 $199!1.00 

Z·80/Z·80A/BOBO CPU BOARD 
•On bo9r0 :uO& • 170CI lrich1dtd !4150ru . ) 
,. Pow•r o n 111.,..p • Com.pl<K•I)' llOCke t.cl . 
• Z·801Uwuri11Jec:t•"Cll11tnd $ 1.8500 
• Z·80K1L .. .. • .• , $1 2"9 9S 
• Z·M aa..•PC°"9Jd . . .. $ 3"9S 
• for oUAHl Spew Add $ 1$00 

8080A Kit . .. .. . . . S 99.95 
8080A Assembled.. .. . S149.95 

S-100 MOTHERBOARD SPECIAL 
6 sro t expandable w/9 conn 
'eg 569.9S................. NOW 552.9S 

......SIEMEN'S FLOPPY 
SIEM ENS• Sr-:;..lbllV""'.,°"t ""ad't"'"'~ l<lll&.00• e·0r,....... , u.0o.i111n-Doror11Jlt 
SHUCART • 900...,W.,!l"IV ....

• CHl£C ,i; OUA fl.OPPY 01 $1t fl'A.C IHGI M JLOO p 

ACOUSTIC MODEM 
NO'.'A TIONC\l""' 
0-3006.1~ 

=.:.~or~·-•• $149.95 
MONITORS 
S.V;g1TOi:a~, [6'~ lJ"tllO ~Llll '9i00 
ow~11K1,. n noo WGAU"ei;...N )UCO 
~17'1"11~.:tl, \'.C.W ~ 1J" \l,[nl;r SJ~OO 
7' ililllLDEMW..)):I v.c.1.1 ~ ,,_. t.cb ~=- u~w 

• W»»3(<i ntco ~9" 1 6~9'5 ...,,., ,. ~a- ·1H0> 
lolmtf • l«I0-1 5511DE~ 11t"6 Lfllllloe• n· ·~gn 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES' 
1. Proven Quality Factory tes\ed produc1s only. 

2. Guaranteed Satisfaction 
3. Over $1,000,000.00 Inventory 

1980 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 
?8001 16 bit to BMD S,81HJO 
l.800?1611tllOl541< ···-· , 141Hl0 
zeo .. 1 0.7~ 
Z80 olo ••• 14.50 
r.eQ#J~ .,. , G..1J'5
2sso . ,n s 
COt602 ... , J .\l5 
80&0A .- B50 
8080A·•!U~H r . • . 1!Hl.S 
SAU !!06-!lo .... •...... U95 
6008·1 ..... 149::. 
?901 . . . '99(1 
2~ 1A. • . , )4,95 
2903 .11 -t11t Supo<sll(;1t . 29.$!> 
1MS9900Jl .... .11 9.9$ 
Cf'HIOO . ::a9 9~ 
6S02 11 60 
8S02A .. t6.9S 
UM1100 .• 29.~$ 
e.&00 . • . • ••.. • . •• ... • .•• 11.75 
68009 70 MHI , l9.9~ 
6e02P . 11.95 
8035 10 95 
IJ7S5 •.• 4995 
8748 •.•. 69'i15 
6009 •... 37.9.5 
8060 ...• G:IUI~ 

ADVANCED SUPPORT 
AM')51 1Ar11 P1 , PrOCH~ IHOO 
9512-"11r.Piooce~ 17.5.00 
9S13UnN 1,.,,,1'111 7995 
AM051 7 DMA.Col!J.101111• UI 9!1 
ltM951'ilU11roe1s.tll l"1D1t1.0C1I t89S 

Z-60 SUPPORT CHIPS 
Z30•Pl0 n1 MHt ... 1!1.75 
ZOOA-PIO ~ 0 Mtrr 12.9!J. 
zoo-etc 2.s M1lt . 0.7 !1o 
Z80A-CtC 4 0 M lit , 12.9S 
Zat>-0.MA :?$ 1Allt . 2'1195 
Z.fl.O""OMA AOMHt . lEl .95 
Zll0-$1010 15 Mltt . J 5 .95 
ZOOA·SIO/O 4 0 1.41 IZ .3940 
ZB0-510/ I 2 5 Mftl .. 3~95 
ztlOA·s.tCVI 4-0"'4ft1 .39..-0 
2.60-SJQ/2 ?..$ MJt1 35.95 
Z00-$012 4 0 "Ob . 39.40 

8080/8085 SUPPORT 
.8155(81!>6 ''° . 2• 95 
8765 1/0 ""1tll E.l>'om 64"9!1 
8202 Drro Aim Cori! . . 34 9!. 
420517o&S 138 Ol!cooe1 l.95 
8212 81>11/o :176 
021 <11 P1c:in1ytnt 5:15 
all& Bus °'"'at 215 
822• caoci. Ge!\ ~s 
8124""1 (4MHtl 9 T6 
11116 &olo l)u'll)<I 3 95 LED READOUTS 
8f16 &11\Dfn.~I ?95 ,... •• t..::.t..~ 
11228 51'1 Coft'l•OI 5 50 Ol/Uol 300 1\toO ~CJl\llll
82lll 5}" Con1 5 50 Ot /Dl X10 l\o!cl Com1 ...._
ll:!S I P109 lo'O ~Ul5 IND)!J J51 Flei:i Corn ~7'0lll 
e;»~J IN: T1ma• 12.9S fN~1 S00 Flei:i Co-fth:>xll:ltll
8;»!.SP10!J I/() , 6~ fNll'..Oll!((Jl:.00~ Ctl"'l!t~ 
8:'!5-7P1~ OMA . 1695 lh'.ll"..ct~,01~~ ~IN;Qe
1915'11 PJO!l'11'11' . 17.95 Jt<WUS09 :'.IOD ~ C,.,rrrL.~'lldU+ll 

H•n!oll ~DO G<ftfi Co'rr'L <Al1 o:o.llg~~~ ~:~;=~ :i1;~ JNll~~l :.000.~trJ'IW.Cn"'°' 
J ND80lll!IXl1 &OU 11«1 C.0- Cl~0000 SUPPORT CHIPS fN D&O PIB,01 &00 1\oJ ~IBI J."«1c 

&e,O 1:ie~ a. Ram 4 7~ •l~·fll06DOllBJ • • l l1f•!)f(tnll 
6a:;>O PrA. >1P'iOll: •TlOO 600 i., 4 • ISGI Oot ~D 
5t1:;>IPIA •so t1PSOl\1 • 0J I JOD ~ G.7MI~ 
&e711ProQ1'1rv•~ llUD~ Fir..:! hHy\ o 1 '" 
5834•1 5t:;i • BCpiorn . 11LJGB na llL<i1 ~....-.. ~~ 
eB.a:i.11.sD46MY-i cm eonr 111Jl'.t9 no !\!a H.nlOIUllCl!loU~ 

'" 
. J&l""' .'G5 

&e47c.olQtCRT <lf)'ltS lll.111 11Qllo!a ~ 1 /Hu~I 
&S~ACIA w .1m l20 llt<I M 1y ,., 
5852~1:ilol(IOWllt!I 5.95 w.ll l(A 1'0Rn:I ~~ 
f.a60MOQe.m 10.95 XAN)Oo\.I JOO lltid ~Nru! llOQ-.OI' 
68fl:.' MOdllWllO! 1105 u.10CK1 JOO 11n:1 ta....M:ml~nP,...~71 A I OM H1 0$C M h"JDU JOO 1W1 G.e'ltiri. C4. llfl OP..,. ... ......"lOW JOO ~ ((lt!'l"'ICl1';Dllq!\llf',..&eeoe....1 0 ....... V.'ll!n l JOOC!~ eo..- .l.'ttll!ll¢t 0P ..._... • 1095 .U.~2 lOOG!M1 ~ .lrtocdl!lcst DP 
68047 ... 2 <1 95 V.'llmJ 300"""' ~0..l~~ 

WA~ lOOG!mo Co-fllCJIWt.~ OI 
M'l3C.ll l lD(I Vdboi' Ca..~"'ltOP 

SHIFT REGISTER SA1.E M 'ID<' :>00 r""""' to.- .....we. UC. !If' 
M.'ilOa) JOO Yflbw ~0..lrllOP2SOJV I 49 2525 1 49 \Ali>tit4 lOOJ'r'bo' ~CUiolr.·[)I'15041,1 I 49 2527 . 1 49 

2501V 149 25219 1 49 

STATIC RAMS 

4 1t>/A11G 1&l( ( l 6Pi,,1 
Sti1of8•1e·, _ 
A11531<t16Plnl 
<IO~ AK, 1 ( 18 Plont 
"l:«l 41(, , , L22 Pw!t 
.-C96; • K>. l L16Plnt 
2•04' •1<. • 1 tlGPmt . 
"C:H .l1t;.>. lt1G Pin1 

~~ . : : ;~ 64K ~L 

t~· ,; ·ns~;:.;s e! 

,,. 
• o(ll'll!.... 
"' ' " "' "'... 
" ' o(l)!j,., 
·•'9:!.i 
150 

FLOPPY DISK 1/0 
177 H;ll e,- A M111111Q~ 24 9 '!i 
uPd.l72H«: FIOoo)' 41;195 
171!11Du.1~ . ~99.5 
179 H ) 1 0....111 FlO(Jl)y Je.95 
uPd 765 Fl~ . 4'11 95 

AID CONVERTERS 
3 7008Di16"'1111y ,.,..!iO 
iBH)I IOIJ<r Bo!'lftr'y 1200 
l!lrOJati.r TS . I JSO 
~OOV.;i110 F•t-lll CorT.- 7.:<'.S 
1!11 :>a :J h OroQ•r eco 13.9S 
1•Get.6 6 brl 395 
l o(Ol!ll&B bo1 6.11!1 
QACOI Q 10 A • !9.5 
DAcoe .. • i95 

TV CHIPS/SOUND 
AYJll~ 1 a Gamvt BM' 4 9!1 
AY31!151 5 Cc4G!'Co'!v1Mer 295 
AYJl!l&0.3- 1 ~~dr.-t"' O.r1"1t S.9~ 
AY38l!OS- I WArliue G.>me CAU 
AY3~tW.pooul C.m11 ... 9!.0 
AY36607·1 St!ool#'IJ Ga ry . 8 .9S 
AYJlt9 10 Sound Gon111o!or 11-95 
S N1G411 TISound Gcm"1.:r.1or •. J .9S 
MM~0/2 1 fVSr11Cl'IQc.OI 995 
MM6369 Pl-a~A• 3 95 
lM 1889 Rf MOl)Jl;iloi 3 95 
MM57100~SCColu'rV 6 .9S 
J.lMS7 1().i CJocti;GCfl 37S 
RFMfidulftlor w/At.dCI 119S 

M&R M<>O;,il~IOt , 299!1 


WAV£FORM GEN. 
OO:Jaru11t11011Gcm J'iilS 

MC402,.IJCO . 2 9S 

LMl!iM VC0 , . . • .. 1 QS 
>;R2206F'untbonG<itnma10I .. S.26 

l'!\'.I OB?? !1'1S2J21 
')f OB2MFernale 
~ t4000 . 
'1f Se'l wJHood..Sale 
~ 22/o&4 WNl,S,n,l(l t.1 
9'il •3.111e W/W. SIT, MOl .. 

'J'J W.O IOOS-100 ~0lwlvo , 

?'J WllOOS-1 00 ~oi....,


::; ..---------. 

IC SPECIAL PURCHASE:l5 1T'V I 49 2529 . 1.49 
15NV 1 49 25.33 . t .<19 

LF , 3SOB JrE'T ...~ M..... . e 1'1 111 
ICM 704!. P.ct•S•CO'l S!OflW>l1Cl'I , 
llCM '':.'05CMOS\.t;OS l {l~A I L'1nu1>t1 t

8502 SUPPORT CHIPS IC M '?OT Osc:o11.:r.101 Con.,rOl lc• 
ICM 1:iae S(J"'1!fl i>&Wdf.! COUn l"' 

MJl7 Mu11 , , 11)5 
l>!o20Plll.. 750 

ICM 7 209 CICKlo. C)(tlte-<ilolOt 

e.!i30-00i'.OOJ.004.005 21.95 ICL 7,07 J\'t ChQ.1A.tO ILEO. 
6531 l 9'115 MC111o133p3• ,D.g11AJOCclrr,ot1C1t 

ICL ll21 1 Vallapt1Re41••1t<>tC1 
L'-1 ltl Z'ONAM ~Q 

U.551 19'11~ 

L M I il!iON G•""nlJI ~ •ull IC PROMS 
L M :?'900N Oil.loll Nnl)lll.clt270!9 450fl- 8 2fl LM ;1<301 Ntllt.(10u.;tdCotr-p."Walor 

170U. 4.0~ 
170B•e650"11 750 L M 2'J l 'r N f'tDQ to Va~ eon~ 

AY·l-3S!i0 •H• ctigo t D,l,n ,,U3:1 14 95 " '1'·5·3507 •CIM~ir O~·M 

;»116-SV. 12V ~95 
211•!!iY 1• 95 M{_M •963 Mosle! 5mc.loti Oet«:IO• 

27~·5V Z995 nso8 32 • 8 P1om 11M ~t 
G1 15 M 6 Cl•At1nel Mo)/e!I •520340 1395 ULN 200),1, 7 t"'•n"'l!I 0,.. • .,, 

IM Sl10 JiO 
52044.Q 14!)5 2101 ...L-<I ..... · •.. , .. . 

SAU: 8223 32 • e .. . . 2 .05 MO.'! 1•505 64' bl! Si.•.c no>m 
1520125 50 lM 377e2st15s12 ~ens1 1c;9s 
14 68/1A89 111 99 LIA 387 

82S l252SIA 4 . . 4 90 
82Sl:r.I 32 • 0 • 4.90 Ml<501<t. Caito 311 99 LM 3301 

1<1Stl9 31 1 99 l M 455682St29 2M ~"OSI 4,00 78H051( G 95 RC o1 1:ia825130 5'2 ~ 4 tOCI 6-50 L1A l2311: .1 95 RC <11 3 1 112573 695 MCl31:1 8 !J!'» C~l ~11 

1125137. 14QIS 
112513, 1495 

MPJ 5298...AI& 29!1 CO"' !IQJt 

8 9!1 
23 'DO 
,9'D5 

7 00 
•0.'9~ 
6 9) 

1495 
IJ9!1 

I ')S 
J1IOO 
311 00 
111 00 
:11100 
111 'J!J 
24 9:. 

99S 
11 ~ 

2 95 
I • 9 

99 
195 
G95 
125 
I 25 

3/ 1 99 
3/ 1 99 
211 99 
1/ 1 99 
J!t':I~ 
4. IJ9:. 

NOT!: WI! PAOORAM ~OMS ~----------~ 

CHARACTER GEN.
'""""''~""'"" '"' VERBATIM
~~~t.R~~0~1r :~:; DISKETTES 
~~::: : , · ::.; ; 100% CERTIFIEDERROR·FREEI 
MCM6 15"1• 14..50 
tM:;M6515 145'0 t n u.i. c1J 04U•ll t tll•rr l 11UMUU ~·· 

rn1 Ol5Cllll'1100- l'llt'tf~ t 1 0
UARTS/BAUD RATE ~~0 1 'SollSe<.'=""'rli~f(I 1'1: 

....'!o t b IO~ tt.o'4H$ ~r'IC 
~~~~g~~ ~;~ ,'~ ; ~~ ~~1r. 1~1-1:ri.HJ111 w :t0-' 
A"'!iol014A1 1&1:-1~ 1-lo ll'i 69~ • ' ' 11 IJ luO OOUlll U lllr'r - 1nGU llOlt 
""'~t015A.1•!UJ.11!o'"'1 Ei OS 1•11.- 'll/MUUlllOt U • I U ll '-1 
IMStiOl• c5'1117v.I !J. ~ !il/01 ~tSfc1:#11IR'i.f'>flC 
IM6°\Q:1 79:1. ~lllU ICl >!!HIUID l>'.\~flf 
IM640J 895 r1 11, tlo 'IX !oUlll lJ<'•rvtl 
1J!IOUSRT 99!1 
16~1 0A1t •o~ :149~ t u u.r.cu. DG Ul! l uua oru tu uum '" 

»001 $d1~$AHO V~~MLI. T111t<t72.• .... .. . , ••• • • • • 95 

~!Ill ID 10 H:-t ~i, e1451 Wf.MG(0""C1o1..i 11 H9S 
!t"all!!t 161-bflU"\ '.lo(f,,. ..:01 l<l!l'!t 

WO \IJf, 1 IHI!> • I I °"" U UlllO "1U llU 
COM !.oie . 1&&5 r~-01 S<"IS"9'r~~)l40 

KEYBOARD ENCODERS rl)@)l J1 1~S-.°"'1o1v~ 

f!JOl)1..c!l 5(1t~~],'IQ 


' C!!tl> CI Srh~f;~l\-"'°"°'"""1 ' Jr~ 


1 1 ~ 

"' "'" "" " "' "" "' "" "' '" '" "' "' "' '"... 
'"... 
"' "' "' "' 

l]I" 
~r,~ 

NAKED PC 

Z·80 CPu 411 l't11c.io1 .:r..:)4 9!i 
eo.BOA CP\.I J495 
1!111: Sutc R~ CLO!)Clt l 24.95 
1~.CSta lo c RAM l,.21141 2119!1 
:12.CSl• ht RAr.11 21 1-'r ~9.95 

flK Ettt0f1! f2TO&i 24.9~ 
1702 Eprorn Do.lo•d JOOC 
2103121 •e ( 01omW'-llC.il.I 3.1 s~ 
21041U,6E01°""1\'IMC1 JOOO 
Risil t.,..eClot~ 3-'M 
ACPP!-0108ct iJMCOI''" I l7 t5 
'll«•or aeoo Pl-o•o 2i.20 

Xc~t..=.: ~~~'!B fl-~~ 
voa-1n1nrl~CSSM1 31 9!> 
l»111111eJ ln!Offat•fSSMI 3 1.95 
l :SSlol Moll'luf~ld twMC• 32 95 
~5lo!t.lo!Nl1Bo111e1twt..4C1 :ltt!i 
llSlolt~•te•P<!NlM.olftl 3405 
P•oe·lKl'I "Boue 8oar1h.. CA.t l 
WMCfl()ppy PCll ).I g~ 

COMPUTER SPIEClAL$ 

..... 

~l l Phn wl,&K 119S 990. 
PCT 200 1 · 1 ~N 99S. 119:0. 
EoJOr"SorceflltH.J1(111: 10$9 
C.orri•mc.o Sy;. Ill 6900 621» 
HOo111.ortl .,..13 211: CJtl l 
Pbeal M<tonrog•ne 1995.1.595 
IPSI 1620 O.DICI RO 329!) 269.5 
M•do (]P8000 91)5 875, 
C.,,t1on.c1 MIC•OS· ! :;os Q.5. 
Sc:tat IQ tro 905 7fH• 
Teletvoe MOOie't 4J l:J.4!J 1,50 
H..Plat P...otU!I totl~ e!t9. 
t'1Plo10>Qtt.1e1 '19"5 13.5 
Mleltube' 11 89~ 18.& 
k•n 800 999 1&1). 
Na1t 400 5-19 4.49 

""'" 11!.0 1025.LaeO.•. I T l.lon.10< 149 139. 
C8'11t001a 737 995 lliO. 
T•ell(C"' 1•100 315 l49 
11~ 1-200 S9S .52~ 
5.a.rl"o09"MatloD :!20 169 
5.a.rl)IO 1!1" Motl•10f 295 2.&9 
MGI ::02 MHJ M l)ft>l ()I 2!:16 :tl ~ 

:=======~ 
SOCKET SPECIALS 

, ,. P1nw!W-2L . .s l!t 
,8P1n. wt1• .. 2L 
20 P1n. .,.,·tw•2l ... " " ~P•fl w.',....2L 
tSPoll'l,11 


2' "'"' ..,. 
 ~; 
cauror..oi~Oo1<•">0 

u~ '---------' 
'ff AM$; U1o11 c:"«I'.. MIC, V.S.. 
A.MEX.. CB, oo COD COD raq111r111 

Uilii ::5 61004'1 O'illt(>e OrcM•I JJl.ilEtt 
l]]~ ~de•i~l•l.Ot'la.tlol'f~(pl») 
UH US Fuf'd) 0•4>1• o~ P<"CO't9, f!UlilO• 

l"WX.. MINIMUM S,000 Pio.-..... '"" 
s:ti)ti dllCle m~Jl"'O !U10t: a~l)f!Ot1• 1\0 

SH!.PPING USA. aOi1 U OO loolo!" 
J!l !<O 2 lb'!I Fa• W!lac.11 add JOC lllf add.

tor.al lb5 rOI' ' "' 1dd 10< IOI' add.
to,....!•~ FOROOt; Add '°""'" ~ 

uno pft0111"dl'l&l'Olrog COO'l-'l1 65e•tr• 
fl!tfl N.:ll f~~OtU•llle ID< ~~ So~ 
UiM') o!illf!IS. 'lollb,ecl IOpllO' 5.1W W 11 1e
O ltl M!l"l!f! nQM to ~ll>CC1Uan.M~1o.SGt"lll 

ICem1"~ 101J<oCoOoJ1.""l!l#l"""8r 

19!.0 

Rtill 1I pt tClllQ ..,.y vlty lrOfl'I M1j 
Orcle1Wetl!SttW- ll'>e""i1Mlo~ 
\l1h.11t!m1nu!.tctuie1 

Circle 341 on Inquiry card. 	 BYTE Octobe r 1980 385 

http:W!lac.11
http:l.lon.10
http:ChQ.1A.tO
http:fVSr11Cl'IQc.OI
http:to.-.....we
http:M'l3C.ll
http:Nru!llOQ-.OI
http:111Jl'.t9
http:000.~trJ'IW.Cn
http:Zat>-0.MA
http:1,000,000.00
http:l<lll&.00
http:llOCket.cl
http:199!1.00
http:EMAK0.20
http:S83!S.OO
http:S1190.00


- - - -----

7400 TTL 
SN74](1N .29 

SN7472N .29 


SN740Ql\il .Zi S N7413N .33 S N 74 160 N .t9 
SN140~N .20 SN7474N .lS S N ?4lU1N .19 
SN7"412N .2S 5N 7·'1!1N .0 SN141&2N .89 
SN7'4JlN .2S SNmEiN .lS SN7416lN _gg 
SN7"'4N .25 5Nl'19N S.00 SN7Ufi.IN .n 
SN1-'<'.)5 N .2i SN1'8DN .SO SN7416.SN .89 
SN1,ll6N .l; SN1'&2N .99 SN14166N l.~ 
SN7-&07 N .JS SN1•1JN .69 SN74167N J.95 
SNJ~N .2il SN741SN .89 SN74170N J.95 
SNJ409N .?Si SN7486N .JS SN74172N Ei .00 
SNNION ,25 SN7489N 1.7S SN14l 7lN 1.25 
SNW JN .2S SN7"90N .49 SN74174N .99 
SNUl2N .lS SN7'91 N .S') S N 74 l 1S N .&9 
SN141:::N .40 SN?.:"92N .4J SN7417tiN .79 
SN1414N .es SM49'lN .o SNJ•m N .79 
SNmGN .29 SN7.(~N .S!. SN74l1iN 1.95 
S N7411N .29 5N7"gSN .6S SN~4lBON -~ 
SNN"°N .20 SNJ496N .6.S SN741UN ).95 
SN7421N .29 SNH97N l .00 SN7-U&ZN .19 
SN7422N .l9 SN74100N 1.0 SN7.41S4N 2.25 
SN742JN ~ SN74107N . JS SN7418SN 2.25 
SN)..~N .29 SN14J(»N , )9 SN74186N 9.95 
SN742EiN .29 SN1'116N l.9S SN74181JN J.95 
SNJ4;11N . ;?5 SNHl:llN ..}] SN14190N J.25 
SN1429N . JJ SN1412'2N .Y.I SN74113JN 1.2S 
SN100N .25 SN74 l2lN .$9 S N14l92N .89 
SN74l2N .~ S N W25N .ii'!! SN14 193N . 8'} 
SN14l1N .~ SN70"6 N ,4') SN'/4l"J4N .H 
SN74l8N .40 SN74 l l2N , 1S SN74195N .ti9 
SN74HN .2S SN7Ul6N .75 SN74196N .H 
SNU4GN .20 SN1414l N .19 SNJ4]91N ,I'} 
SN7441N .89 SN14 142N 2J)S SN14198N l.49 
SN7U2N .9J SN74l4JN 2.9S S N 7U99 N 1.49 
SN7UlN .1S S N H l« N VJS SN745200 4.95 
SN7«tN . 7S SN14 14S N . 79 SN1425 1N .99 

~~~:~~ :~ 	 ;~~!!!!~ ::;; ~~;:~~~ 2:~ 
SN144l'N 1i'9 	 SNUISON 1.2!i SN7428AN J,l)S 

~~::4~~ :~ 	 ~~m~~ r: ~~;::~ ]:~
SM4Sl N .20 SN141'53N .79 SN74l66N .69 

~~~:~~ '.: ~~~::~~ l..~ ~~;:~~ :~ 
5N1•59A .2S SN141!J6N ,?9 SN74l')(IN 1.% 
SN7.;(.(JN .20 	 SN74 l!i1N .6.S SN109lN l.9S 

gg:: :i: CMOS gg.'g!,r :~ 
g[-5 ,:a 	 g= .:~ g~q ,:a 
CD41Xl':l _.tg 	 co.ros .~ C04Dll1 .Jl 

C04010 .49 	 CO.c(MO CD409l .9'l.49 
C04011 .39 	 C[)«MI t.~9' C0'4C9S I. I') 

g~:~ ::: 	 gg:; :: ~g::~ ~ ::: 
C04Gl4 l .l9 C04GU .89 MCl«\I 14.9!. 
C040JS I. lg C040&6 1.19 MClUl9 4.95 
co40IEi . 51} C0'°'11T 2.50 MCt44n ll.9S 
co4o17 1.19 C 0•().1! 1.3!> MC l450li -~ 
CO-IO I& .'l'!t C0 4049 .49 MC J4501 .'n 
C04019 .49 co~ .6.'J MCJ4562 ll."95 

gg~~ t:~ 	 gg:: :'.:; ~g1:: ~~ 

74C02 .39 14Cl&C 1.59 
74CG4. .:19 7tCas 1.~ 74C11l L39 
74C08 .3' 14CIJO J-2'9 14Cl9? 1.6'9 
74CIO .l9 7.CC9J l.29 J4C 19l 1.69 
14Cl.t . i'S 14 C95 1.S9 14C l')$ 1.59 
l~CN . 39 74Cl<t1 1.8'!1 14C9n S.49 
14CXI .39 74 Cl!i l 1.9S 14C92l 5.JS 
14C42 l .3'!1 74 Cl~ l.')5 74C'92S 1.SO 
14C4B l.'fS 7"4iC IS7 2.25 74C92fi, 7.50 
74C13 .1':1 ?4Cl60 l .H BOC9S .19 
14C14 ,)I) 14C l6l I.~ 80Cl}7 . 7') 

71MG 1.75 LM1t0N . 19 
LM!l>iH ... LINEAR LM711N ·" 
LMlOOH .60 L.M71lN/ H .SS 
LMJOlC N/H .JS l.M7llN 1.00 
t..Ml02H I .JS LM340K·18 t.lS L M7l9N 1.19 
LM~H U9 LM~K-14 1.lS LMmCN/H .ls: 
LMlOSH .:l'i LMl'l>T·5' l.25 LM 741·14N . l9 
L.MJ01CN/H .45 LMJ.40T-6 l.2S LM747N/H .XI 
LMJOllCN/H 1.00 LMl«JT·I 1.25 LM74B.N/H .5'9 
L MlDIJ l•t UO LMJ40T· IZ J.~ LM IJION 1.95 
L. M»lK 1.25 L Ml40T·'S l.2S LM J458CN/H .59 
LMlJOCN l.'i'!i LM340T · ll!: l.25 MCl4118N 1.95 
L Ml ll N/H .90 LM:s.l>T·~ 1.25 MCl~~N 1.95 
l.Ml12H 1.95 l.M~N J.00 L.Ml496N .9S 
LMJl1K l.95 LMl70N US LM ISS6V 1.15 
L M318CN/ H 1.9S L Ml1lN l .2S MCl141SCP l .00 
LMl l9N J.JO L MlTIN V1> LM2lllN US 
LM320K-5 I.JS LM380N J.2S LM2901N J.95 
t..Ml?OK-5.2 I.JS l.M!lll)CN .99 LMJOSJN I .SO 
LMmK·l2 1.25 L MJBLN l.79 LMJD6SN 1.4i 
LMJ2(1K · l!i l.l5 LM3&2N 1.19 l.M)g(ION(l401).59 
LMl~K · l l l.lS NESIOA ti .00 LM39D5N 1.49 
t..M.)1(1K·2't I . JS NE519A •.95 LM3900N 1.25 
LMJ20T ·5 l.25 N E5llH{V J.'l'S MCS!iSSV .59 
LMJ20T·5.~ 1.25 NESl6T 6.llO IOJIB US 
LMl20T·I 1.25 NES4G i.00 LM15450N ,49 
l. Ml20T ·12 l.25 NES.UN US 754S ICN . l9 
LMl20 T · l.!. l .2S NES.SON l.3CI 1S452CN . 39 
LMl20T· ll tl!i NE5SSV .l9 1S4SlCN .39 
L. Ml20T·2'1 l.?5 NESMjN .99 't54~CN .39 
LMl1lK·5 5.9S NE560 B 5.00 15491CN . 1!) 

LMlNN .99 NE.5628 S.00 1S492CN .8'9 
L MlllJN .99 LM5'SN/H 1.25 1SC9JN 1.25 
LMl40K·5 US L M566CN l.r.. 7S4~CN 1.25 
LMl40K-.6 U.'5 LMS61V/H .'9 RC.. ll6 US 
t..Ml.-.0-K·I l.J!o N E510N 4.95 RC.. ISI 3.95 
LM.l-MIK· l2 1.35 LM7DlCN/H .69 llC41194 4.IJS 
LMl40K •fS I .~ LM109N/H ,29 RC4t9S e,-41) 

74 lSOOTTL74lS«I . JS 7 ~ t..SIJ.9 UIS 
74LSOI . JS 7ofLSSJ .29 14L5151 I.OS 
14L502 .l) 74LSS4 .29 14L S JSS 1.0S 
l• t..SOJ .):, 14 L SSS .29 ~:t~!~ ::~14.\..SOt .'1: 14L.S7l .54 
l.&L.505 .•2 1•LS74 .~ ~:t~rn~ : :~ ULSGB. , l'!i Ht..S~ .H 
74l.S09 ...2 74\...516 .54 
l~ L S IO ,15 U L 518 ,ofl} ll~ii¥, : :~ 
74LSll .i'S HLSIJl I.OS 
74l.Sll .S9 14LS8S I.SO ;:t~:~ t~74LSl4 J.25 14LS8fi. .54 

7,.LSl91HLSIS , l$. 14LS"JO .1l 1,25 
14LS20 . lS HLS9Z .90 74LSl92 1.39 
74LS21 .JS 741...591 .90 74LS19l Ll9 
74LS21 . lS 74LS9S .99 14t..SIC}t U9 
JtL.526 .l!I :"LS96 I.IS 14LSl9S 1.39 
141..5.27 . ]5 14LS101 .S4 )4t..~l 1.25 
74L52B .15 74L51D'J .S4 74LS2S7 I.OS. 
T4l.Sl0 .lS 7'LSllZ .Sol 1-4L.S2Sll US 

JESCB PROGRAMMER 
2704 / 2708 EPROM PROGRAMMER 

•l •>1rn11l1....y l-lq11t.,. 1 lllO•l., ll1••'l •m•,..o. IOLl0 '1lt" !" 1 
r.. .lolill.., Rq11 lt l 1.. tL L0 '14 .. n·~~llr1•P•• O • O+uM...• tY 
lbtnlOI "-' •~Int !tlltt l ti''" fl.AW1 to .., IJll VRl)il Cb ..,, 
~ !k.110111"' 14• • • tt ll•UI.., Hi n, ..,, ~I ,.. ,n oil 1 •~•~ .....1. 1,_ t~ • 

~,-;:....,., ''""' lt1l ..dtl 11 "'' VROl.lo IM'• I I~ 111> - ll f"' ll ' \e' 

• Rt1 Wtl>tt••"' " " 1< 11.•• ti 1••••- ' ' n oPo101•1 
• lllO• .,, - •• ~m •••• • _,.,. t • RA JrC'o •• wnl• ,..., ftMi· , wlll> 
u,~, ..,.,• .,,. 
• ADt.., ,.,,.,.i oton... .., ...,lflfl•• l•llN•...0• 11,.,,,..U<n l lH lt•• 
• S11M•,,.EPROMP1•t1 •-•• C•~111to1>1 tl 
Alt\"lhofft..1ll:o1~11..•11-..,, f•ti•-t1 ..t1• 1111.ii1,_..,. 
I,.._ .., ...... *• UOI J•tl S.th1 , .. ,1 1-11\'l'"IW IW ffft 
S.H\•lill"t li ott•"'"'._ ,,,, ,_, ,.,.,~ ,,..,,, llWAC. ...111 ft¥,

• - ----------- ~::::.·~.7~.i;.·.-=::::. ;"'.~ .·:.·~~:~~~~~~~~:·1~~~~~-~· 
1hi' lt: llGll U ' flOM p,...,_," • 1ot""""'1~1~ 1011._..,. ,, ..,., .,, " ""1 ,.to>(i'il " ....,./><',...,,,, n l (.(l<npw lr• oo nt•_,. .ot1 n •""'lh N' ft n9 ..._, ,,..,n.ol 
1Y"""I Im ' " IJ\1<"1 •1 .... ~ 11..- (\'f4()l,.\ UI> h• 1" .... "'"'-i l oop.on l"I ll•••J«•m•I ti.• tll<J l"l <U ,,,.., • 1''" 1"01•"1Hnorfl f l1110t.1 r 1,, 
J ~608 ,.,,,..._....,., '-'" •11n•'• ' " • J!IOll•""'"'"l ll' IHJM II ~ II''"''"" o• •11 onlH nll l l ll.'.1 r•r"' " , ,.... "'II o11•n.w IN uwt tn 1rl1 nt U0.0•11 e 
i-DQ•- t ... • ·~ •1 rm, Ut •llo t o) llto-j'.i<"..,• l 't " ct..,1 ll r> r '~ """ ' "' .... f!U'•"rom ..,,. '" ,.,,.,.,, <JI ••<11~ '"'" ~"' ,,.._.~ ("''"" ,..,u, ohr 
H• • • Jot,......, I l\.....~'11 .... HUI •n-•-t•"il lfo; or'"' 1"""1' - .. .It 1'111 t,o ..,<•I ll< • , ,.... J[(,1)11 l'•<>QI_.. "°''" "" ' ~ Po~ '""""' llb""' 
"'~ 1'!> 1c.·~ .,.., "'llluo~ pq,.,., ""flh•I n t !i\' •SV •11\1' ..,,1 •10-V , ,,.. 1 1,._,,~,..,ll t '.,.. ,Ml'fl ..,41,. lO •l11•So•lrt '""'' tito..111 
.............. .. ..... . , .......1h·"11llt h1Ym 

JE608K KIT ...................... $399.95 
JE608A Assembled and tested ... . ... $499.95==-- DISCRETE LEDS •XC556R .200'' foci 5/S.I 

X C:!o560 .200" g1acn .ti/SI 
XCS56V .200" vo ll ow •/SI 
)( C556C .200" Cl Hf 4/ll 
XC22R .200" rod SJt l 
xcno .2«1· · 91ee11 4/ SI 
xcn v .200" yellow •/11 
MV100 . 110" 100 4/ SI 

C . A. - Common Anoae 
TVIKt Pola ri ty 

~~~ ~ ;~fo~.~rod 
MAN l c.c .-rt1e1 
MAN 4 C .C .-rnCJ 

~:~ ;e g: ::=!~~~;w 
MAN 12 c.A.-red 

~:~ ~~ g:~:~00~1ow 

XClll R . 190"' reu 5JU 
><C'ZOOR .12S" rod 5111 
MVSO .OllS'' red 6J1 l 

XClllG . 190"' Qreon 4/$1 
XC209C .12S" groon. 4/ $1 XCll l V ;190" 'J'OUow 4/ SI 
XC209V . l2S" yellow 4/ U XClllC . 190'" clea r 4/ SI 
XC!>:?6R .II~" red 5/ '1 
X026<..1 . llS"grc11 n 4/ SI IN F RA·REO LEO 
XC526Y .JIS.. ye ll ow 4/ $) l.'1''x l,'•' "X l/l6"' fl at 
X026C .llS" e leou 4/ tl I RL - 5/ SI 

QISPLAY LEDS - Common Cat h odtlC .C. 
Hi Pri ce Typo Polar ity th Pt lc.o 

~ : ~:~ ~t~~ g: ~:=::~ :: 1:t: 

. 12!i .25 DLMI 
C 

. A. -fodl .600 l.25 
, ]81 J.l)S OU46 C. A.- rNJ !. l .6Xl l.-49 

:: · : ~ gt~ g:~::;:; :: : ::~ 
. lOO , J5 Dt...llB c .c .-red .llG .JS 

:: 
1 
:;: ~~~:S g:g:: 1 : ~ :~ 

C~OZ2 1,1g 	 C040S6 1.~ CD45l0 Ll9 g~: C.C .-red .300 ,99 5(182-Jl* h:7'lq l, c11l9. he)!.. ..600 22.S.0 Uli~9 12 400ITI

gg:: :~ 	 gg:: gg:~i~ t-----------"'T-----...,.------.-------1 IK9'S5i:~ 	 i:~ 15 4CX'.Mn 

E~E E~ g :~:~::~~ ., :: :~ ~Eg~ H:\~~~\ ~ :~ 
MAN 3640 C.C.- 0101nga . llO .C}I) ~-17.lD C.A.- red . lOD .~ 
~:~ :~~ g: ::-o~~ l:Q~ :: :~ ~g~::i!o~ ~:~:=::~ :: u: 
MAN -48A O C.C.-ye ll ow ..;DO :!II) !50liMU.l1 c.c .. R.1-l.O.- ii!d . JOO ._25 

~!~=~ g: ::~~=~:~-:~0 :: :~ ::~~ g :~:.' ~:~:g::~: : : :: : :~ 
MAN 6640 C.C. - oron9e - OO ,560 .99 5082-77l0 C . A •• LH. O.-rcO .300 .99 
MAN66SO C .C.-c1111\9e ! I .2'0 ,'1) SOll2-nll C . A .• A .H .0 .-rco ,l)O 1.2S 
MAN6660 C.A.-cranqe 5f4 .99 S082·1i!.O C . A .• L .H .0 .-rcd .413 J.25 
MAN(i110 C . A .- fll!d' - 0 0 ..560 .99 5092·77S I C .A ., R. H.0 .- rea .413 1.25 
MANfi1SO C .C.-tea .! I .~ .'9 ~82·lJEiO C. C ., R. H.0 .- rted ,4.30 1.?S 
MANfi1GO C. A. ~o .~ .99 ~NJOD <4)(J19 1. c11 19 . R !OP .600 19.'5 

MAN '780 g:~-.=~!~ : t :: :: :~:~: ~~atr9~~: .l~i1~r .l~~I :: !;:~ 

co•01• -" co""' ·" c o<S ta '·" RCA LINEAR CALCULATOR CLOCK CHIPS MOTOROLA 

t-o::~":":::·~~--.~::----•g•g -~c-•"':!3--'i'~~~~::"'--i~:1i--1 g~J~ l:* g=E i: ~~i~Riv;~~ ~;~~ ::;~ ~g:;~~;... ' - ,.. "' ~ ..~ :"" ~	 rn14 00 1
CA30)')T 1.)5 C AJ08,N l.7S D MS8G4 
CA304tiN l . l3 CAJll)T 1.l9 OM!865 
CA3054JN J.25 CAJl40T l.2S OMB681 
CAl060N J.2$ CAll60T 1. 2!1 OMUl'J 
CA306CIT t.2'5 CAJ40lN ,!,9 9 m 1· 1<19 . 
CAJOll.IN 2.00 CAJOOJN l .5"11 LEOOtlver 

MM5309 - LOW PROFILE 
(TINI SOCKETS ,..,..,1-2'.t 

8 p in LI'> .11 .11 
14 p in Li> .20 ·" . IS 
16 p in u > .12 ·.21" 

llpln t..P .29 .28 ·"' 

20Phl LP .34 .·"JO 

22(.111'1 LP .31 ·" 
_,. ,,.?4 p •n L.P .37 ·" 
2S pin LP ·".•I ... ,4) 

l6t1ln LP ... .la 
40(.l ln LP ·" ...·" ~· 

SOLDERTAIL IGOLDI 
STANDARD 

,...., .,.""
I o ln SG .l! 

14 P in SG ·" ·" ... 
16 o ln SG ·'' ·"•
ll!:Pil1 SQ ·" ·.ll'' ·" 
24 Pll'I SG ·" ·''... 
28 p in SG l. "iO 1.00 ...· ·" 
36 p in SG LOS 1.40 !.~ 
40 p in SC !.7S 1.5') 1.-45 

?.00 MM5312 4.435 MCl4J9L 2.95 
1.00 MMS3U -US MCJOZ2P 2.')5 
. 1!1 MMSll6 6.9S MCJaiJP 3.50 
.~ M MSlll 9.9!. MC'Oltif14416)1.50 

MM5l69 2.~ MC4024P l .95 
l.S<I MMSJ17 4,9S MC<i[)iOP Ei.l)S 
4,~ MM!i3&1.11 W .i4.95 MC">i4P -4.5CI 

• 

U p in ST 
16 p in S T 
18 P in ST 
l.t l) ln 5T 
2S Pin S T 
J6 Pin ST 
40~ l n ST 

Bpl n WW 
ID p in WW 
14 o ln WW 
16olnWW 
IS pin WW 
20 p in WW 
n p in ww 
24 p in WW 
11plnWW 
!t6plnWW 
i!IJplnWW 

SOLOERTAIL 

STANDARO ITINI 


l .,' 25·0 SO. II» 

:;: :~ ::: 
.l !i .J2 .lO 
.of'l .45 .42 
.fl .9CJ .8l 

1. 39 L2fi 1.1~ 
1.59 t. .i.s J.J(I 

WIRE WRAP SOCKETS 
(GOLDI LEVEL # 3 
J.24 2S·49 _.,... ... ... ... ~· .61.ll·"... .7! .10 

1. 19·" ....·"' ...... 
}..."9 l. lS 1, 23 
!.J9 1.26 l . l~ 

!." LIJ U& 
l.M L.9'J 1.1') 
1. 29 2-f>I 1.n 

!!I OH!.! " nt• '·' ·~ 0 11•.1 Iii (11 1'.' •• I ., .,. 
ASST. 1 ~ .. 1:n1t1.t .tl1lii',1 1:ip1•1.1 : "(hi!,1 ·.1 -.. •: 50PCS $1 .95 

b!i rm•.1 !/ U!I'.' lll)tltd.1 1.\t l•H'.' 1•-1111 .. •. • 
ASST. 2 !tu rBQ(lilt•.• ,l,\111 >-t '." .•:111 •f'.' )!lilt' ',' J" ri11'.' 50PCS Sl.95 

'•Iii" •'." 
ASST. 3 1.~ · .'..' -.. 60 PCS $1 .95 

\, I• 1...... ~, tJ• 

ASST. 4 •;'• ... 50 PCS $1 .95'" 
ASS T. 5 ,"'.. "',. 60 PCS $ 1.95'" "" ''"' '"'' llll}o. }: . 

: "(to.ASST. 6 Su ;,:.11.. 'Ito- bS:!• ll :'it• 50 PCS $1.95 

ASST. 7 !tu l.,~ ~: : . ;_~:; ; ~;~ 
1 

B~-~ ~·~ ~: 50 PCS $1.95 

t-::"."A::-S::-S::-T"." l,.,._1_ud _ _ A __rt__ n,.;_ -,,, ..,C;.,S;;,.l $_1_0_._9_5_ea. _.. ~8_A"'="" nc ..,e:-s is,.,.1o r=-..,s so_me..,ts 1_ 7.:.(3;..5;..0;..P .:.__ __..,c.,..s::R	 _ 
SlO.QO Min . Orde r - U.S. Fun.ds O nly Spec Sh.eets - 25 1. 
Colil . Aosld enu. Add 6 % Sates Tu 1991 C ot iil log A~• il1 blct - Sond 41~.namp 
Post.ago- Add 6% plus$1 lnsur 11nco lif d11si rodl 

PHONE 

ORD ERS 


WELC OME
Jameco 
(415) 592·8097ELECTRONICS 

TELEPHONE /KEYBOARD CHIPS 
AY·S-9100 Ptun B u tlon Tt'llaDho no Dlalter S l4.~ 
A Y·S~20Ct 
AY-5·9500 
AY·~·2l7& 
HOOl65 
74C9l.2 
74C!n3 

Rci;ict r lOri' 0 1.;i ll er 
CMOS Clock Goncro1lQ r 
it<etyt>Oil'CI Encocfot !88 kay~ I
KaybOiUd EncOdl!!f \ fi, k OY5 
Koy boor di Eneoaer JI) key~ 
Key ll c;u ct Eneodlor 2(1 key-s 

14. ')S
-4 .'95 

11.95 

'·" S.49 
~ . JS 

ICM104; 
ICM CHIPS 

CMOS Pttclskm Timet 24 .9S 
I CMOS LEO Stopwalchmmer 19.91 
I OsOHator COn11ollt!r 1 so 
I Sevt11 Oeade Coun111r 19,9; 

CIOCk GtMf.1.1Qt 6.95 

NMOS READ ONLY MEMORIES 
MCM657t 128 X9 X 7 ASCII Sllifllld wilt. Greek 13.50 
MCM657 4 128 X9 X7 Mal h SVmOOI & Pic11.1res ll.50 
MCM0571 128 X 9 X7 AlphaControl Cllar.Gen ll.50 

MISCELLANEOUS 
Tl014i~ Ou.IJ Low No1se bl· lel Qp Amp 2 49 
TL.C94CN Sw11clling R11~1.1l~llo r "-49 

;~~~CP ~~~: ~ru1~~h~r~s~e~tator ,U~ 
9SH90 Hi-Spud Divide 10/1 1PresCifer 11.95 

~~~30240 
QS0020CH 

~hot~:~:n?r~~ g~~e~1:1~r;1o r 1: ·~ 
sr.ftu: 2·phi!!tfl MOS cit)(k drivtr l .7S 

flllDa .11- red n1.1rn . ~lssri.ty wlill1ec;i . loalc chiil 10 9S 
MMS:J(O TV Camera S~.nc . GerMirato1 14.95 
MM5330 4'h OlOll OP M logic Stock tSpaeia ll 395 
LD110/11t 311 DiQl1AID Con.vet1er Set 2'5 .00 /St1 
~M_c_,._.,_•P~~-J-~_ ~''-•-10_,conr~-"-"~~~~~~'l~9~;_,o~~ . 

LITRONIX ISO ·LIT 1 SN 76477 

Ph41D Tran sJstor Qplo· lsolatot SOUND GENERATOR 


(S.tme as MCT 2 or 4N-25) Generales COmplex Sounds 


49e eacl1 l ow;a~sp~~~~mJbJe 

TV G-.ME CHI P AND CRYSTAL 

:1:~:~~!ea::~~ ~ rg;mc:I~~ i~~l ~nc~~3~c . 7 .95 set 
XR205 seAO 

XR210 4.40 


XXR '1·~~A.121210 .
 
XR·LS5S 
 t.SO 
~~ :~ 
~~~:~ : :~ 
XR14.&.8CPf 3 .35 

XR148e 1. 95 

XR109 1.95 


DIODES 
flP E UO LIS W 
1U146 JJ 40Dm 
IN7S1 5.1 400:n 
1ms2 56 .ioorn 
llH~ 62 40QTI 
1n15--t 6.8 40(rn 

~~~;~ 1 i.~ =~ 

::::: g ~":: 

mill! .:: !E 
1NS24S l!i SOO!n 
IN1$6 25 4. 0m 
IPl458 150 1m 
IPU85A 1&0 l l)n 
UUOOI !iOPtv 1 AMP 

EXAR ·u~.2'2'412CP 1.W 
XR226-t 

~~22~6567 
J E2 06KB _ XRJ.40:J 

2 19 95 

~:~~ ~jg 	 ~~::~ 
~~: ~:fg 	 mm 
XR22 11 5.25 	 XR4558 

XR221 2 4.35 XR4739 
XR'22'0 3.45 XRH4 1 

~~ 11~~sPiv~AM~ 
PR.let 1tND03 200 PfV 1 AMP 

4J100 1N4lJO.I .COOP'IV1At,,p 
411 00 1n.1005 600 Pl\'I A.Y.P 
-111 00 llllCQ) SOOPf\l lA.t.IP 
4'100 1~1~007 1000 PIV1 A.IAP 
411 00 INJ600 !IQ 200'!'4:;:: :~::;: :: ,'~;: 
l / I 00 IH-47'.» 5 t 1w 

.rn 00 l t.\413~ 5.& 1w 

:~t :~ :~:~ :; :;
!ll:E i~Jill ::' i: 
4/1.C(I 1111 183 50P!VJ !Jl.I.!? 
li ' I 00 1Nl18• 1CO PIV35 l\l.!P 
611 00 INl185 150 PIV 3S .WP 
511 00 ltl11Sfl 200 Pt'J l~ A.1.tP 

l ~l t 00 ltl 11 88 •OO PIVlS AMP 

SCA AND FW BRIDGE RECTIFIERS 
Cl60 ISA @ 40lV SCR(2Nl849)
Cl6M lSA @ 60DV SCA
Cl06 BI 	 200Vl.6.A ""'~ 
;?N.U2t J.GA @ JIJOV ~g~

MOAM;'.)-1 l l A $ "'v F W Brldqa R ec. 

MOAIJW-l t<A .. 2"'V F W Sr id9c Roe. 


i-MPS..-.---,,•.--"?:,;'T'm~l,r,:T"O:":R~s::-,,.,.,,.
""' 2t'J05.S .8' nl9M 

l.IPSA06 3/1.00 MSOtlSS l.CIO W.3!Ml6 
11597 4/ l.00 1Hll!n 4/1.CO 2.i.l ,!113 
I1 S9-!I 4/ 1.CO 2Nll9B 4/1.CO 2PN1 2J 
4CJJ09 1.75 PNJS6f l/1.00 P7'm49 
'iJ.110 l.:15 PnlS68 4/1.00 PfH250 
40613 U!i PHlSM .. /1.00 2W 4QO 
?tl9 18 2/1.00 r.tJISlEilM .-fl.CO W4J 01 
Wm!J.li 2/1.00 MPS3r01 4/ 1. D(I 2114-'1)2 
2N22'21A l/l.00 2tU704 4/1.00 2'1:.441)3, 
2N222ZA 3/1.00 Ml'SJ104 •1 / l .00 WHD9 
PH1222 P1.n.11t: ti/l.CICI 2Nli05 4/1.00 2NS0!6 
2N1l694 1/t.00 MPS370S 4/1.00 2N!I087 
1.1PS1369 "11.00 210706 4/ 1.00 :m~ 
wz.:s.i "I I.GO MPSJ 10& 4/1.00 ?N~9 
2N2Y06 2/1.00 2J.."J101 4/1.1>0 ZN51 29 
W2901 3/1 .o:t 2N31 11 4/l.00 Ptl~1 3A 
w2m 4/ LOO 	 WJ12 4" .65 P ~t lll 
P.lJEZi!i.5 1. 25 	 2Pm ZSA \.00 2NS1l'i 
2Pl l0Sl 1/1.00 	 21fl m 2.25 2N s:? 10 

2N38 23 1,00- 2PlS44 'i 
ZN390J. 4/1.o:i wmi 

."'11"'.oo
4/ l.1>"3 
4/1.00 

.6.S 
4/1.0) 
4/ 1.IXI 
4/ 1.00 
../I . OD 
.t / 1.00 
4/ l .00 
4/l.00 
•1/ l.00 
4/ 1.00 
4/ 1.00 
4/1 .o:I 
-111.00 
4/ J.00 
4/ 1.00 
.i11.oo 
4/1.00 
.. / 1.00 
3/1.00 
2 .oo 

4.25 

12 ·.1.Ji
I.is 
~:~ 
i:~ 

75 

1.15 
1.47 

,;,~~ 
1'.' I 00 
1111 00 
1011 00 
10 •1 00 
10 100 
61100 

:;~:: 
'4/1 .00 

4/1.DO

:;::: 
:;l:E 

160 
1 TO 
1 10 
I !ICI 
:J 00 

U.9S 
2.2' 
:ig 

1.95 
2. 25 

"" 

1/4 WATT RESISTOR ASSORTMENTS - 5% CAPACl! OJ! \:°ii.~~1'ii'ii CORNER 
10111 

~~ 
tOO pl 
l?Opl 
HOEii 

Q(t 1111r 
0021 
OGUml 
01111f 

15 '" /lS\I " 
21/JSV 

47/lSV 
68m\• '"'" 

1.0/l5V 

.08 .Qi .Qi 001.,r ~ ~ ·.: . 

:: :~ : ~ ~~"'f :~ :: :: 
.(E .cw; .as {121>o F .00 .07 .Ofi 
.('6 .05 .05 OU11f .09 .01 .06 
.CS .OG .C!. 1,_,f . 15 ,11 .HI 

1llO110ll MYUR nLM CAJ' ,t,tlTOR~ 
12 HJ 01 022ml 13 11 
12 10 01 ou m.1 21 17 IJ 
1z . 10 (17 1m1 .17 ll " 
11 . 1.0 01 22mt l3 l1 21 " 

• l~ IJtPf'£D IAHl.llllJMS !SOltDl UPACHORS 
.l'J . ).I .29 I 51l5V .4 1 ,]1 .29 
. ]') . l4 .29 11Jl5V .~ l ,45 .34 
.l9 . JA .29 J .Jf2SV .Sol ,41 . J7 
.39 .lot .29 .C 7f1SV .il .s6 •.;fl 
.l9 .l4 .29 6 l t2..5V . 19 .69 .S.~ 
.39 .l4 .2'l IS'2SV 1. 39 1.25 .95 
.l9 .34 .29 'l2!6V ,'19 .6') .!IS 

MI JllAIUfll AUHlll lNIJM UICTACI LYTICW ACl10AS 
1h 11r lt.. lhilll1tlud 

U /50-'i' .15 . l4 . lO 47.t'lSV .15 . ll .12 
I Ol!:tOY . l4J . 16 . 12 47150V . li6 .14 . 13 
33/!CV .n . IS . II l D/l&V .IS . Ll .12 
• 7125V .UI . !~ . II I 0!2SV .16 . 14 . 13 
10125V
10,·sov .18 

. 19 
. )S 
. 16 

. II 

. 11 
1.MOV 
4 1/tl)V 

. 17 

.J.S 
. IS 
. ll 

. 14 

. 11 
22125'1 . 19 . 16 . IZ 4 1/25V . IU. . 14 . JJ 
22/~V .24 .20 . l8 ·4.1/SOV .11 . IS .14 
-4 l(l!JV .2S .21 .19 IM6V . 15 . I) . 12 
47/SfJY 
100/15'/ 

.2' 
.28 

.2i 
.2<11 

,2l 
.22 

I Oi~V
1o:sov 

. 16 
.n 

.1 -4 

.Ls 
. ll 
. 14 

100.'50'1 .41 .JJ .3.* J 7rSOY .'5 .21 . 19 
T4LSJ2' .•2 74 L 5 12J l.5CI 14 1.. 5260 .BJ. 	 22CJn5'1 .l') .lt .ll I00,16V .11 . 11 , 14 
l4LSJ7 ,4S 7..LS21'9 .90 MAIL ORDER E l £C1'/WN/CS - ll'ORLDIVIDE l21J,SQV .4!1 . 4S ,41 1 00/i' ~Y .25 .2l . 21U L S l ZS I.OS. 
14LSilll .JS 74LSJ61 .JS 	 410 i1:5V ~ .-09 .45 l lXl 1~ .37 .34 .JIH L S 1J2 . l}Cl 1355 SHOREWAY ROAD. BELMONT, CA 94002 1000H61-" ,;A .69 .61 220/ ll!iV . j!S .2L . llJ74 LS42 L.OS 74 L S1J6 .S9 7•L SJ68 .i'S 

2ZDOJ16Y4LSU I. OS 14LSll& I.OS 741..5670 2.49 10/80 PRI CES SUBJECT TO CHANGE 	 ..89 .19o .69 47'Dlt5V .JS .J L .2 

386 BYTE Oc1ober J980 	 Circle 342 on Inquiry card. 

http:MM!i3&1.11
http:MC'Oltif14416)1.50
http:CAJOll.IN
http:50liMU.l1
http:l.M)g(ION(l401).59
http:SN7416.SN
http:SN7Ufi.IN
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BLAK-RAY Ultraviolet 

Intensity Meter 


TWO MODELS: 

LONG WAVE 


AND 

SHORT WAVE 


Meter consists of a sensor cell attached to 
a compact 13" x 3 Y.. " x 3 ") metering unit. 
Can be hand -held or p laced direct ly on 
surface for measuring. Can be used re· 
motely, while connected to a meter hous· 
ing by a 4-foot ex tension cord. Two 
models available - one for long wave 
and one for sllort wave ultrav iolet. Read
ings arc in microwatts per square centi 
meter. Weight: 1 lb. 

Completel y assembled (inc ludes sensor 
cell , reduction screen, extension cord, 
contrast f ilter and certi fication report.) 

J-221 LONG WAVE 
(300nm-400nml ...... .. $242.00 
J-225 SHORT WAVE 
(200nm·280nml ........ $260.00 

EPROM Erasing Lamp 

) 

• Erases 2708, 27 16. 1702A, 52030, 52040. esc. 
• Erases up to 4 ch ips with in 20 m inutes 
• Mai ntains constant e xposure d istance of one inch 
• Special 	conduct ive foam line r eliminatos static 

bu ild -up 
• Built ·in ~afe ty lock to prevent UV o>eposure 
•Compact - only 7-518" x 2·7/8" x 2" 
• Complete with hold ing nay fo r 4 c hips 

UVS-11E ...... .. ... . $79.50 

Jumbo 6-Digit Clock Kil 
• 	Four .6](i"tll • .lnQ tWD ,JG(J"h1. 


coriirnon .:iriotlc a1sp l ;Joy~ 


• Uui~ MM~3l~ clock ctup 

• H o uu e:Hl l ~ ... iewolltile to l'.l teot 

• Su"utJLOO wo11nut C•UC! 
• l l5VAC O(l-O"rlllt1on 
• 12 o r 26 tiour o(l<:r.1110" 

JE747 ..... . ........ $29.95 

• er.ghc JOO ht . ::omni. cath · 

otJo d1sp1.o~ 
· u~ai. MM5314 clock i:hi11 

• 	SwtlChCI& tor hO• J•~. mlnut<l'B 
i:mc:J hold rriOt.hU 

• l·lrs, t:i;)1.ilV viewnb lo 10 2 0 II . 
• Si11\ul.llll!t..1woln\JI C:QW 

• 1l5 VAC opo1.otlon 
• 12 01 24 h r , opc...ltion 
• In cl i)li cornJ'.10 '1.i?f'lli, c.:iw e.JE701 ~.. 11111 ir.:in1torm1,u 
• S•t•t: G?: •· )( J · 1/ B·· l :;";IC 

6-Digit Clock Kit $19.95 
Regulated Power Supply 

Uses LM309K. Heat sink _ _ 

providctl. PC boarcl co" -' ' -~· 
~truc1 ion . Proviclcs a soltcl -

~oa1~~V@ ~ g~hs~n~il~ ~~~~,l~OJ~J~ 1 ~ 
J E205 At1ap w1 . In ch.icl t'S co rH[lO · ~-: 
oents. ht:1 rdw;;ire and inmucc ions. 
Si1.e: 3%"" x 5" x 2"'H ~ 

JE200...... .$14.95 · 

ADAPTER BOARD 
TI'l" · · -~., ...,r;i.. - Adapts to JE200
• 	 ~·"" ... ~.r 

±5V, ±9V and ±12V. . ... \ - ~· 

DC/OC converter wi th +5V input . Tonodal h 1· 
~peed sw1 tc:h ing XMF R. Short circui1 pro1cct ion. 
PC board consrrue1 ion. PigQv·back to J I: 200 
boa•d. Sile : 3:4" x 2'" x 9/16"H 

JE205 .. ... .. .... .$12_95 

MICROPROCESSOR COMPONENTS 
---IJ1J811AlllOIOA SUPPORT il£Vf[£S--
.Blll!M CP\I S ~ % 
S212' 
B2'1J. 

B•i11 r 1.,~~1 O~tP~I 
F'r.;n.-:~ l r "rJ r ~-p1 Con1rgl 

;]. 2:5
~ 'ii!. 

S2~tj. lir ·01 t(r;!IJ11,JI B,,,i~ 0fl\'l1 J j '} 
HZ'~ Chx:~ Gncr~~n r Orn. Cf 3 9S 
8226 S...5.0• 1W 3 ~g. 
82£.!I Sys1 rrn CoWolltrielu5 Dr,.11r · ~ % 
ll2 J8 S~m.rn Q)rl1rollt.1 ~'SIS 
B~1 l'rOlj Cti m1n !10 jUS~AH 7135 
82~ Pr09 1P'i1! 1'Ya!l1mt1 ,,13~ 

S.P!.S 
B?;.1 

PIDQ 
P'10') 

P~11p~ I 0 (PP'll 
D.W. C(i ru.101 

9 9S 
HI 9~ 

6.1 ~ !1 ~JO~ lnttrlL.t~I Gan11ct l.0.9) 
---6BIJD.'6!C11$UPP'O.ILfOEVlctS--
MC6800 mu \l~ .95 
MC680l0' Mflt.I wil l°' l:v.tto. .ll~d R~l'll l!.I'.~ 
l.1C68•0AP1 12sxest111cAn1 4.'!S 
Mct.821 Pc,11pl'llrcr1 o\11illl llf.1C6B201 1.ol.'9 
MC6B2B l1M11rylU<1 rul)l:Cor;1r-ull1:r 10.~ 
MCti83CU 101na0. 1AOM ~.YGf.i8A lD·ll 14.'9':1 
l.1Cti BSO l\~yn c hr 1111111J1 CDIMI .AJJ.ll)ll't e..'JS 
.',1u.:rs2 5~11(1\r~,~' Senal Oiill ~-U P I ~.95 
r.•.i:ur&a. (I li!XI I.IP! 0 1 ~· Lll ~. · oorn 10.llY.i 
M~9&.1 2J00C1p§P.'..odul~:c-1 IVY.i 
MC6ll~ Cliil itl·S!.lltBu' Ir;in1 J!.1C'.at26J 2.25 
- MACRIJl"Fli!JC£5SOR Cff.lPS-MISCEUJiNlOIJS 
l.fi[}(iBOC) CllU SIJ.% 
l-Bl>AliBD·O CPU l~.95 
CDJ1t80~ C~I llt!}S. 
:ll;i ~IJ" t.!JILr 16.')5 
6~tn i;J'U 11 9~ 
8015N& B·fht MPU "' (IC.-::k ilN".! ; 0 lln~ 19 'JS 
P.S08S (;P U 1'9135 
HJSWOO.U. ,6 El•: i, •i:u 

.1.gg5 

-----SlllFT AUi lSIEA$----
MM5IXIH ll'ua! 15 U.1D~· ~~n11c S !rO 
MJ.,50lJ1 ltull! ~ R~ D1·11n11c S'J 
MMS06H {)411t lOO B11 Sl~ l 1t 511 
MM51 Qtt OwltJ.IB,J.ccu1111J'Jto1 !tO 
MP.15016K SC'J !r 12 !!ior D'rMm; 8!l 
2so~11.:.~A l 1 02 ~ O;ru•111c 3135 
~5Uj lt~A J~ B~ 5lll•C ~ 9:§. 
~~n Du.kl !32 Br su11t 1 ~s 
251..1 !d2 01 1 Ov n.11m 1c 9Q 

252S 10?4 D~n ;"'11t :! 95 
2si1 Du.JI 2!Ji 811 s 1 ~ 1 1c ? ~s 
2>1.!I DuMl™Slahc ~ OD 
252'il °'1l12·10 IMStruc .100 
l~'J2 Q1111l .81J BiL 5 1 ~ 1 1C ] 135 
JJ•t1 r11(]o &95 
7.lLS6i[J ~:t: Rt;w1r File llr1SU:t-I ;:r.:!} 

--- - --VARI"S----- 
' .v·S 1n~ l 30,., e.r.uo 

Function 
Generator Kit 

P1011idC"s 3 basic 
w.n11e fo rms ; sine. 
trlnn~ lo a nd s~u or e 

wa11a . frot1. r .;mgo 
fro m 1 Hl 10100K 
Hz. Ou1pu1 ;Jmpll· 
tudC! from 0 'llOlts 
to O'llO• 6 \lol t s 
(p-0-ak to poald . 
U:s.os a 12V supply 
or o ~ 6V spli t W P· 
p lv. In cl udes ch ip, 
P.C. Bo1ud, com· 
Jlonanu & ms l ruc • 
1rnns. 

JE22068 . ...$19.95 

---jl,j,lt:RDPRDCUSOR.MANUAL:S:--
r,.1.z&o u~: 1J..1 11;11o1 s150 
M·CUl1rBl)2 u~ r.l..l ~ll I SIJ 
M·26.5U U~~i M:tnu.111 5"00 

------RDM'S----- 

~51~2M01 Ct1.11.f(!cl (;ener.1ilO#(ul'Pl!• CJ'S.e) ! '!1 .95 
2~1J(J001l r.11.i1.11C1t'll Gener~rr'°..~rus~~ 9.95 
~516 Cfl:Jm:m Ceritr11[}1 10.95 
MM52 3'1N 2{µ8-Rillttad Cilltl Mtmory •.'i15 

RAM "$ 
llQ 1 
IHJ3 
2'10 1[81(11 1 
210~ 

11uJ2' 
2 1 11 ~8 1111 
211 2 
:nu 
2'1 1~L 
:? 1l~ ·l 

l 1HL·; 
S1'111 
~m:i2mr 
7.o&B !} 
Uf10.l 1·1 

2~XI s1~tl c Sl49 
10N'.< I ~nJm•c ., 
2StrXJ S1.,1t.c 

l!k?·U.1 Sl.1111.': II'' 
'" 
10?.4)1; 1 St,u.i: 

;mX-1 SU.11t 3'5 
'" 
2"So<iU SW•t MDS .195 
1024)1;1 SUlllC .15(lns ""IO~U.~ S l ~UC JS0 n$ tl)'N llQW ~ I .... 
.cm:-:~ 'Sutot 300ns 1.4') 
102~x,1 'StJIK JOOns re.. pa ... ar ,,., 
2'!/.i:\ol. 1.9S. 
J(l!Jii'(I 01·ru11 11c '"" 
1fij(.\ "'175'""' J .95D1·nam1c 16 nm 

lt.i!C«l 21) 
MMS290·2 1nl( Oyna~ lf1cti" l~NS. .... 

{U fl04Joli/MK4 Jl !iol 
l t.I S~IJ.4 1 .1~ So11r ,4 '!15 

~~IN 

11.1 s ~ a-~ s 10~J'.I:~ Suuc 1-l11J5 
:nti 16,J!: x1 O,-:urmc J5'lb~ 

1noun111,ir1.tt11 '" 
Mr.'~ 2fii u..: 1 Dr111m1c ~ . 1 oa 

11o:i1i 
Zi16 
1r.t S2:'J.1t1 

wsm1 
110! 
]1 tfjl 

PFIO WS 

fAMOS S59!i 
l(iH 0 EPltDM ll11l c:l l 
l fjK " EPROM('1 lG) l!l.9& 
""' N.9S 

•lt(Qunt1W'l01' ·W llO'"' e r ~t;1J1 nlr 
jlo,'(8 

~·· ". 
··A~ quuc~ J 

521);) 70~8 

630Hllti 11) 1[)1-l. 
fiJjf,)·L[f(,Q2j2S{. 

8:ZS2J 3~XH 
81'Sl1~ 

B1Sl1.!i 5'510) 3U8 '"" 
· ~11!.5 I>? 
7J 1.BB lSO 
fJ~8i 10 2..1 

(Pil.01,1 

EPRQr. ' "" 
'D.95 
EPROM :g95 

~or.~~ . - 'JN , "' · 12'J 
PROM ·nis 
hlS l ~le Blpnl•I ~ 4~ 
Oi:;cnC[Jicia l11 ,.,,_,,Dllo!l'li CU lh:t:lor 
e1p ot~r Ii) ~S 
h1s 1 ~r. 
morft.11Coi!!C IOI '"' 
n LOpen Col1tcr<11 '" 
StJr.c 4,'}lj '" 

DIGITAL 
THERMOMETER KIT 
~-

_,. . ' 
• 	Oui1I n ruOr$ - CDn trul -..wlu:h lor lm!oor/ 

ou tllOO • or du.a l •nonftorln.ri 1vrrnnsior
u11 to soa lm11 

• Con1 1nu o u-.. LEO . 8 .. ht. d•'lllov 
• Ro 11au · 40 "F 10 1'!)9QF' I .;:o~c to iooac 
• A t>C"l u:i.i; v . • 1• ,,oo•u111o1 
• C.ollhrnti,, t or 11ihronho11/ Ca1liu -.. ro11dlna 
• Sir11 , w olnu Lcaso- AC wnll "dml11'.! • inc l. 
• S•;ll 3 ~-.· ·1-1 i.; G !.'.t / B"W x 1·3Jl!"O 

JE300 . .. .. . .$39.95 


DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 

• ~.:3 11 µsit~ ~~~9ti11., ~~~~~ 1Ya n~~~d1~~ 
finish. 

• 	 Sliding reil r/Uouum 1H111cl lor 
seri.iice a. nd conwonent ac· 
cessib ility . 

• 	 To11 /botto m panels .080 thk 
• lum. Alod ino type 1200 
fi nish (gold tin t color) 101 
~~~iffc:i1i1! 8.i1d h esiG11 al 1er1

• 	 Ven1ed top am! bPtt om 
panels for caol ing efficiency. 

• 	 ~~1~W1~1 i 1~~1n:i11:1~~~~ i~1~ 1s~ovi tJ es 
CONSTRUCT I ON : 
T he" DT E"' 81ilnk Desk Top Ell'.!c tronic Euclos.ures ::irl!' dcsf9n!!'d to bl!!'nd antJ w 111 ple111ent 
to di3y's m od~rn computer aqui~mL'•H antJ tim be used i11 lto1h indus1ri.a l a11Cl ho me. Tim 
end pieces an:~ 1ir oc isio n mo ldl' tl wi1h nn iruernj)I s. lot fal l 11roun.U} to at:C~IH bot h top a ncl 
bo1tom pilni=ls. The panels arl;' lhL'n tastened IO Y." thld: c.abs ins.id c til e end llicces to 
l)r'OV id c 1nilxirnum riyidi ty HJ 1hc enc losure. For ease ol ~Qui1) 1 nc 11 1 S:t!1v;ci119 , lhe rear/ 
bo tto m pa11!!'I s lides b.ack [Ill slo tc ~d tracks while the t1rn ol th e ~nc losute rninalns ill 
t.act . Oif lcrnnt panel wid 1hs may bl! used wh ile main ta in in ~ a com mon 11rnli le ou1l i ri~. 
The 111o ld ell ('lld pieces ca n also be pc:rlntcd IO maldi i3 11 V1i.ane1 colo r s:the1 n e. 

' . 

1----------------

Enc lo!uru 
Mod<t l No. 

Pane l 
Width PRICE 

DT E-8 8.00" $29.95 

DTE -1 1 10.65" $32.95 
DT E-14 14.00" $34.95 

-------------t oPl!'ruC1on .
Sl0.00 Min . Ordar - U.S. Fu"ds Onlv Spec S IH!lll5 - 25t: 
Ciil il. R1?sid1m 1s Add G% S.il lcs T iiJC 1981 C11mlog Av.,il::iblo - Sa nt.I au: s t.amp 
Pos1ago- Add 5% p lus.Si ln mr;ir1r;;OHi dr.s irucO 

PHONE 
ORDERSJameco WELCOME 

ELECTRONICS 14 15) 592-8097 

11/,,1/L U/Wl:R h'l.L'CTRONICS - l l'ONLDll'l/JE 
1355 SHOREWAY ROAD, BELMONT. CA 94002 

101ao PR ICES SUBJECT TO CHANG E 

::.I National Semiconductor 

RAM SALE 

MM5290J·2 IMK411G/UPD4151 ••• $6.95 each 
l6K DYNAM IC RAM (H!ONS} 
18 EACH $49.951 1100 EACH SSS0.00/<011 

MM5298J-3A . . . . .... ..... $3.25 each 
SK DYNAMIC RAM (LOW H ALF OF MM5290J l 2QONS 
18 EAC H 523.951 1100 EACH 5250.00/lotl 

MM 2114·3 ..... .. . .. . . . .. $5.95 each 
4K STA TI C RAM (JOO NS) 
18 EAC H $43.951 1100 EAC H $450.001101) 

MM2114L·3 .. . ..... . .. .. . $6.25 each 
tJK S TAT IC RAM ~LOW POWER JOONSI 
(a EACH $44.951 ~ 1 00 EACH $475.00/ lor) 

@ 
Vacuum Vise 

Vac:utJm·b/Ue<J ll9h1 ·du l v 
vl'c: f1;1 r 1rnaU COOll)Ol"IOIHf 

.n rifl .a'5ambliort,. ABS c:o" • 
st ruc tio n . 1Yi" ';:iw$. 1 : ~·· 
1r.:weJ.C:1111 be tu::inn1u1on tl y 
iri,l;Jl4oi:t. 

VV-1 ....... $3.49 


TRS-80 

16K Conversion Kit 


Exp 11nd your 4K TAS·80 Svs'lom 10 16K. 
K it comBs.Complat o whh: 
• 8 t!'OC h MM5290·2 ~UPD.'1161 [16K Oyn,omic A.ams.I 

150NS 
• Oocuinantil t lon for con11er$lon 

TRS-16K ........... $49.95 

JE610 ASCII 


Encoded Keyboard Kit 


\....\ 

Thu J EG10 ASCII Kuybolltd Ki1 can be 01rndcci:d In to 
mos1 ony compulr.'r sys.1l!m . The ki t comes comp ll:'1e 
w 1th ;in mclusiria l grac.li:! lcevboatd swi tch assembly 
~62 ·k cv~I. IC's, uxkcu. connec tor. olcc tton 1c comr>o· 
nunu a•1c.l il doublo· s•tl lld 11, 1ntcd wlrtng boorc.l . Thtt 
keyboard aswmbly requ irn t. -t5V @ I 50mA and - 12V 
~ii ,OmA lor OJ)f:!r.cition. Fcm urcs : 60 keys gonttruce thll' 
126 r;;hcracc e rs.. up[lor ,lna lowe1 c::ise ASCI I se1. 
Fu ll y buflcred. Two u ~ r · dcline kevs p r·ovidcd for 
cu~1orn o<lfln1tt:atlons, C.j]fl5 loc k lor UPPO• ·casc·only 
alpho chamc 1ors. U1 il in"S u 2376 MO·pml oncodar 
rc~(l·o11ly memorv chip , Ou1pu 1s d irec tly compo1 ible 
w i th TTUOTL o r MOS IOfliC arrcv$. EilW 1nwrfc1cmg 
wi cl1 a l 6 ·1)in d ip or lS·pin IJ'd[]C connec1or . 

JE61Q (Cose 1101 includ ed) $79.95 
Desk -Top Enclosure for 


JE610 ASC 11 Encoded l(eyboard Kit 

Comp:iet d t:1sk·101i anr;;losure: Color·coord in.nrncJ de· 
sian or's c;iso with l i9 ht Ion 11lu m inu m panels nnd molded 
ond pieces in mocha b rown. Include~ mou n1 inu h,1rdw.1ra. 
S iu1 : JY1" H x 1 '1W'W x 8 -.li'" O. 

DTE-AK . . ... . ... .. .. ....... $49.95 

SPECIAL: JE610 / DTE -AK PURCHA S ED TOGE T HER 

!Va lue $129.90) . . . . . . .... Sl 24 .95 

JE600 

Hexadecimal Encoder Kit 


FULL8·81T (!-........ ~
..
L ATCHED OUTPUT 
19·KEV KEYBOARD 

i tui J E600 Encodor Ktlybo ard Kil prov1dt!$ two sapar<1t e 
ht'X;Hlec1mal d igit s produced lrom seqtJen1i;,I kt.!y cr11r1cs 
to il llow dir'ec1 prout.amminu for 8·b•t m 1croptoc.c-s."SOr 
o r B·bi1 ml!'mory c1n: uit -s. Thrco add 1t1on.ii l keys ;:ira 
Jlrcviducl fo r u5ar oJ)eHn10 11 "§ with oric huvino ,'} bl51i::il.J lo 
ou11~u1 u11.:11lilblo, Tho ou tpi.i u :i re l_,tc:hctJ al'ld mr.1111\0ted 
with 9 LEO rt-ctlo1.1t~. Al$0 lr~h..1 decl is OJ koy t!'l"l lfY ~trobe. 
Ff.alu re~ : Fu ll 8·b•t la1che<t ou1pu1 for mlcroproces.sor 
U$C, Th1 ce use,·deflne kevs with one being b irn;ible 
oper.:i t 1on . Debounca c i1cui1 provided lor '111 19 1UJy§. 
9 LE D re<1Uauts co .,,,orilv t:mirics. Easv mtcrlucmg wi1h 
mrndan:J 16·ri ir1 IC c;onnuc:rnr. Onlv +5VOC rtqulrC"d For 

JE600 IC.,•not in dudcd) $59.95 
Desk·Top Enclosure for 


JE600 Hexadecimal Keyboard I< i t 

Compaci dcsk· top exie lo!urn ; Color-coordi"i>tod do· 
signllr's c.aso wi1 h l ight 1an illum i"um pilnoh and moldod 
iind pl~cos i ri moc:ha brown. lnclu du moun1ino h;udw;:ue. 
SIM: 3 W 'H x BY. " W x 8 .1.4"0. 

DTE-HI< . . ..... . .. .. . .. . . ... $44.95 

S PECIA l. : JEGOO/ DT E-HK PU RC HASE D TOG ETHER 

(Value 5104 .901 . . . . . . . . . . . . . $99.95 
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:-----,===Terminals===1 

Televideo 912C 
820 x 24-Lower case descenders _ Teletype or 
1e1ewri1er keyboa rd. 1101220 VAC. 50 to 19.2K Baud 
llem eniry pad. Grea1 looking and no fan 
noise. 

T elevideo 920C 

CompuMart 
Call for Introductory lets you Sale Prices 

put 'em on trial 
CompuMart has been selling com ledge· good for al l products except 

We've got the following Lear Siegputers by mail since 1971 . Our thou· software. 
ler Terminals In Stock at prices sands of satisfied customers rely on • Suppor t/Our Customer Service Dept. 
too low to print-Call for quotes. CompuMart tor services not generally anc .::xpert technicians are always there 
ADM ·3A lnduslries favonle dumb term ina l lor

avai lable from the others . Namely : to assist you by phone or at Compu· some very smart reasons. 
• Product Selection/Each product ad· Mart's outlets . Our know ledgeab le ADM·3A. + New from Lear Siegler. CALL! 

vertised by CompuMart has been eval· phone sales force can provide you wit h ADM·31 . The term inal tha1 ·s 100 smart 10 be con· 

uated by our in-house staf l fo r best detailed information and comp lete sidered dumb. 

ADM·42. Available with keyboard semi· 

in1elligen1 1ermlnal oflering 1remendous user flexi · 


price. performance, and supp lier rel i· product specifica tions. 
ability • Phone Ordering/For added conveni b i llly. The op1iona1 con figurations I

l\ 
I 

• Return Privilege/After receipt of our ence. CompuMart maintains a tol l-f ree are amazing. 

products, you are protected by Compu ordering number. 1-800-343·5504 . 

Mart 's exclus ive. 10-day return privi -
 Call tor details. -¥. 

with -------------~...=-~·======~ 
HAZELTINE TERMINALS AT 
SPECTACULAR SAVINGS! 
Hazelt ine 1410. Lost S850 CompuMarl S749 

l O day free return 

Hazeltine 1420. Lisi S995 CompuMarl S895/ 
Hazelline 1500. Lisi $1095 CompuMarl S995 
Hazelt ine 1510. List $1395 CompuMarl $1325 
Hazelline 1520. Lisi $1585 CompuMarl $1485 

===========Printers========= 
CENTRONICS PRINTERS Hazel1 ine 1552. Lisi $1395 CompuMart $1295 

New ' The incredible Model 737· Correspondence
The Paper Tiger 

Call CompuMart for comp lete specs Printer From and Drall Ouallly Pron11ng lor Under $1 .000. This IS and quant ity discounts .1he first pr1n1er 1n •ts class to o lr er p rinl quahly 
sui lable for 1ex1 process ing. ptus the pe r lorman ce 

Integral Data 
1Uses s1anda1d a., inch roll = =calculatorsand app11ca1 Ion I lexib1hly required fo r <1a1a pro-

p~per and rtOOon 

cessing . S995
4U cha raclers per line 


Speed • O c harac1crs 
 737.3 (Serial lnierface) S1 ,045 A CALCULATOR, A SYSTEM , A per second 
Trac1or Feed Printer- Centronics· Most Popular

UL approved WHOLE NEW STANDARD. Model. Perlecl lor the needs ol a small business 

~ 1gn resolulton dot 
 sylesm. Recommended by App le and Radio Shack. HEWLETT·PACKARD'S HP·41C $1 ,079m atrrx. 1mpac t prin1et 
IDS Paper Tiger Prin ter ... $995 HP·41C Calculator ... $288.00 NEC The First Name in LetterIDS Graphics Paper Tiger Prinler $1,094 

The System 


NEW! From Integral Data. CompuMarl oUers beaut1lul rmn1 quaht y Wll h NEC 

Quality Printers. . 

Memory Modules. For storing programs or up to 
2,000 lines of program memory . . . . $45.00 Spinwr1ter te rminals The Spmwrn ors. bo lh KSR 
.. Extra Smart .. Card Reader. Records programs andThe IDS 460. 

and RO versions . give unsurpassed hard copy 
dala back onlo blank mag-cards . $199.00 We sa w rh1s new desk top ppnter al the NCC 80 

oulpul CompuMarl 
o ilers a comp lete 

and when we saw Its features: Corres pondence The Printer Upper and Lower case . High resolu1ion 
quality pnn1mg, H1gh·resol u11on graph ics capa· plot l ing. Portable Thermal operat ion ... S355.00range of NEC Spin · 

writers-Ca ll our 
IJrtn y, programmab le pnnt con1rol !unc tions. and Appli ca1ion Modules .... S45.00 EACH _.
auroma11c re.xi 1us1tf1ca11on-we knew thal we had 

10 olref lhts printer 10 o ur cosllfea1u rcs consc10 ...1 s 
 e.x pert salestorce 

cus tomers Sl.295 
The Omni 810 Printer from -- . 

Texas Instruments 
Tl Omni 820 Receive·On ly (RO) Package. Inc ludes 
machine·mounted paper tray and cable. A com· Tl Omni 820 Keyboard Send Receive (KSR) Package 
pressed prln1 op1lon and device terms conl rol are Comes with fu ll ASCI I ~.eyboard wl1h numeric Key· 
slandard tea1 ures S2,155 pad and an EIA cabl e wi lh au1ospeed selecl . $2,395 

<-===========Monitors========= 

EXCLUSIVE from CompuMart! NEW FROM SANYO- Fouo Grea1 Mon1· 
Special Offer. Zenith Color Video 1ots at Low CompuMarl Pri ces 

Moni tor for $379! , Sanyo·s new ltne ol CRT da1a d isplay mo1111ors are 
spec1l1cally designed tor the display ol alpha· The perlect monitor for Apple. Atar i 
numeri c or graphic da ta 

~~W1~~and Texas lnstrumen1s owners. g· Sanyo Mon I tor $169 
12 · Sanvo Moni tor S289 
t 2" Sanyo Monitor with green sc reen S299 
IJ '" Sanyo Color Di sp lay Mon11or $495 

Sta~da.rd pac: ii ~~--:-·. ·~~.. 
S1at1st1 cs. \ ·:." 

Malh. 

F1nanc1al & 

Surveying 


The Tl Programable Calculator 
Super Sale $229.00 

NOVATION CAT™ 
ACCOUSTIC MODEM 

• An swer Originate 
• 300 Baud 

Looks good, works greal! 


Texas Instruments Tl -99/4 Home 
Computer 
Save $300 on this 16-Bit computer with 
monitor 
Tl -99/4 w/Monitor $889 
Tl·99/4 w/o Monitor $725 

Circle 343 on Inquiry card. 

http:Sta~da.rd


Brand New From Apple for the Apple II 
DOS 3. 3 Conven dlsl<s to 16 sector format for 23% 
more storage and faster access S60 

Apple Plot. The perfect graphic complemen t for Visi· 
~~ ~o 

Dow Jones News & Quotes 

Adventure 

DOS Toot Kit 
Apple Fortan 

New From Videx! - Video Term. 

$95 

$35 

$75 
$200 

80 column by 24 line 7 x 9 matr ix  plug In compati· 
ble boa rd for the Apple II . Price: $325 w/o graphics 
EPROM 
Options: Graphics EPROM $25 
Video Swllch Plate, inserts be tween Apple II 
Video and vldolerm board $12 

NEW FROM MUSE FOR YOUR APPLE II 

The Voice $39.95 

BUY-OF-THE-MONTH 
Apple Ill is Here 

The single board development system 
that's perfect in the classroom or lab. 
Our AIM System Includes: 4K AIM with BASIC 
Interpretor assembler, Power Supply, Cassette 
recorder & Enclosure $799. 

4KAIM  65 
PL65 High Level Language 
Paper for the AIM (roll ) 

$499 
$125 
$ 2.50 
$175Rockwell's 4-slot Motherboard (SALE) 

CompuMarl's Mlcroflex 65 System for your AIM 
Includes: Adapter Buller Module wl 4-slot module 
stack, 8K RAM module, 16K PROM/ROM module, 
Asynchronous communicat ions Interface, & Power 
Supply ·---. S1,299 

., ..L""~-.Call or write for 
our complete 
Mlcroflex 65 
brochure 

·. -~ ~};4:;'· : 
;/' , 

Zenith Z·89 
The All ·ln-One·Computer 
This Is lhe famous computer sys1em wh ich tak es 
up no more space than a ter mina l a lone. The 12.. 
sc reen Is beaul i lut and tends llsett pe rlectly to 
profess ional appllcalions !hanks to 11s 25 Imes o r 
80 characters . We know of no other computer 
which gives you th is many fea tures al such a 1ow 
price. 

Zenit h 48K Z·89 Dual Por t List $2,895 
CompuMert $2,695 

Li si S995 
$895 

COMMODORE 

9 '''"'°" ~ \,, 
--~ ATARI 

IMPORTANT ORDERING 
INFORMATION All o rde rs mlJ SI 
include 4 -D;o s t11 pp1ng and 
handli ng Mass •CS1den1s 
add 5~.., sales 1;1x. 
Mich rcs1den 1 ~ 
4 °0 tor 
sales 
tax 

lrom 
compames -

sh1pmen1 con1mgen1 upon recc1p1 
s igned purchase orde r • All puces 

are subject to change w11hout no1 1ce • Mo st 
11ems m s tock lor 1mmechale sh1pmen1 ca ll 

ro r delivery quo1a11on • In the Arin Arbor area ? Our 
retail slore os open t t :OO a.m . 10 7:00 p.m . Tues -F11 , 

tO:OO a.m . to 5.00 pm Saturdays (closed Sun . and Mon .) 

Super Text $99.00 
Address Book $49.95 

S.S.M. Serial & Paral lel Apple Interface $225 

NEWJ ABT's Numeric Key pad 5110 

C.C.A. Dat a Management Program for 
Apple II s 99 

New from Moun tain Hardware - Expan 
sion Accessories lor Your Apple. 
lntrollX·10 System $289 
Super Ta lker $299 
The Music System 5545 
ROM plus board w/ Keyboard fil ter $199 

New from Microsoft - The Z·80 Softcard $349 

Apple Ill Accessories 
Silentype Thermal Printer .... ... •.. ......... $525 
Disk Ill . ... .... ...... . .... .. ....•.. . . . ... S545 
12 " B&W Moni tor . . . ... , ......... •. , • . . . . 5320 
Vinyl Carry Case . .. . .. 5 75 

We have a complete inventory of 
Apple computers, 
peripherals and software 

Introducing the HP-85 
$3,145 

Hewlett-Packard 's Personal 
Computer for Industry. 
This ex tremely portable 
compuler features ex · 

tended BASIC to solve your problems qu ickly and 

ellic lenlly along wi th an advanced graphics sys 

tem to enhance communication. 


NEW from Hewlett-Packard 

HP 82900-Series Flexible Olsk Drives for the 

HP-85 


These 4 new Flexible Dis!< Drives provide fast on·line 
storage using fle xible disks 
·HP 82901M. Supplies approx. 540K bytes of on ·line 
storage. $2,500 

·HP 82902M. Approx . 270K bytes of on·line storage. 
$1 ,500 

·HP 82901S. Supplies an additional 540K bytes when 
connected to an HP 82901 M or an HP 82902M. 

$2,200 
·HP 829025. Supplies an additional 270K bytes when 
connected to an HP 82901M or an HP 82902M. 

$1,300 

The Hewle1t-Packard 7225A. High Qual ity/Low Cosl 
Graphics Ploller. 52,050 

Cell our e.pert sales force lor complete product 

specltlcellons . 
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and We've Got It! 
Apple Ill System Packages 

Apple Ill Information Analyst Option A. 

Includes: Apple Ill System with 96K RAM memory, 

Information analyst configuration package. 12 · B&W 

monitor for Apple Ill $4,340 


Apple Il l Information Analyst Option B. 

Same as Opt ion A plus: Disk 11 for Apple 111 $4,885 


Apple 111 Information Analyst Option C. 

Same as Option A plus: Disk 11 for Apple Iii , Slten
type Thermal Printer for Apple Il l S5,410 


Apple Ill Software 

Vlsicalc 111 • • . • • • • • . . . . . . . . . . ..• S250 

Mail List Manager . . . . . . . . . $250 

Business Basic . ...... ..•.... .•.. .... ..... $250 

PASCAL .... . .......... , . . .......•..... $250 

FORTRAN . . . . . . . . . . . . . . . . . . . . . . . . .. .. $250 

Sys1em Software & Manuals . . . . . . . . . . . . ... S250 


Super Sale on Exidy Sorcerer 
List Price Sele I 

16K Sorcerer $1 ,295 $999 
Parallel Data Cable $35 $20 
Development PAC $99 $85 
Word Processing PAC $199 $169 
S·100 Expansion Unit $419 $389 
Lots of other Sorcerer accessories In stock et low 
prices - CALL! 

ROCKWELL AIM 65 

Buy Direct from 1he largest Commodore dealer in 
lhe country. and the ¥&ry tirsl Commodore 
dlstrlbulor in the U.S. Buy lrom the expert s- Buy 
from CompuMar t. 

Commodore-We have every thing 
that Commodore manufactures . In 
stock for Immediate Delivery! 
Call CompuMart now for low 

prices and spec ial deals. 

ATARI 800 Personal Computer System. 
Comes with 800 Operators Manual, !6K RAM Mem· 
ory module, lOK ROM Operetlng System, power 
•upply, TV Switch Box. 51080 

PERIPHERALS 
Atari 410 Program Recorder (FREE w / purchase ol 
Atari 800) $89.95 
Atari 810 Disk Drive $699.95 
New Dual Disk double density $1499.95 
B25 Pr inter (Centronlcs 737) $995.00 
RS232 Interface wl Cable $249.95 
NEWI Llghl Pens ...@ $74 95 
Call for New Software ~ 

_... ......J,l 


270 THIRD STREET, DEPT 110 CAMBRIDGE, MA. 02142 

We've had a reputation for dependability since 1971 





At HOBBYWORLD the difference is service. 
Our proud tradition is built on serving our cu tamer's 
needs. Starting with honest and friendly customer 
relations, HOBBYWORLD is also dedicated to 

maintaining an in-stock availablity of state-of-the-art 
products, at competitive prices. Our ervice continues 
with careful attention to shipping and handling your 
orders in compliance with all the FTC mail-order 
regulations . 

HOBBYWORLD is your electronics 
''shopping-center''. 
We bring to you the largest selection of electronics 
equipment that can be found anywhere, and all under 
one roof. Our vast inventory includes: computer 
systems & peripherals, computerized toys & games, 
disks & diskettes, application boards, integrated 
circui ts & electronics parts ... almost anything you 
need, HobbyWorld has it ! We also stock an extensive 
library of comprehensive software & books . 

Two convenient showrooms. 
Whether you live in southern California, or are 
visiting the Los Angeles area, we encourage you to 
come in and experience thi progressive field of 
business, entertainment and technology . We also offer 

non-technical "mini-coUise" seminars for business 

people, profes ionals and prospective home users who 

may be considering their first computers. 


Notice the difference! 

Call us toll-&ee and ask for your free product catalog, 

or circle the readers service inquiry number in this 

magazine ... or fill out the information below and 

send to: 


HOBBYWORLD ELECTRONICS, INC. 
19511 Business Ctr. Dr. Dept. BIO 
Northridge, California 91324 

FREE HOBBYWORLD CATALOG 

Nante~~~~~~~~~~~~~~~ 
Company_______________________ 
Address________________________~ 
City_________________ State______ 
Zip~~~~~~~~~~~~~~~-

Service makes the difference. 


HOBBYWORLD 

ELECTRONICS, INC. 


TolJ-Free: USA (800) 423-5387 

Toll-Free: Calif. (800) 382-3651 


Local &. Outside USA: (213) 886-9200 
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Get the inside 
copy of CP/M* 

Just purchase aJadeDouble-D 
or CCS double density disk 
controller this month and 
CPIM* 2 .2 is yours for free. 

S-100 Boards 

DOUBLE-D - Jade 
/Jt>uhlr • d~ ·nsily rlislr cunrra/ler with lh e inside tradl 

IOD-1300K Kit & CPI M 2.2 ....... $395.00 
100-JaOOA 8" A & 1' & CPIM 2.2 .. $469.00 
IOD-1305A .'i W' A&T&CPI M2.2 $469.00 
IOD- 1200B Bare board ...... .... .... $55.00 

DOUBLE DENSITY - Cal Comp Sys 
.')',"or X" 'fish cun tr'11ler u.:it h f rc•e CPI A1 2.2 

IOD- 1400A A & T .. . . . ... .. ....... $374.95 

THE BIG Z - Jade 
2 '" 4 MHz switchable Z·BO CPU with serial 110 

CPU-30201K Kit ...... .. .... . ..... $145.00 
CPU-30201A A & T ............ . .. $199.00 
CPU-302008 Bare board ...... ... . .. $35.00 

SBC-100 - SD Systems 
2 . .5 MHz Z·HO Cl'U with .<erial & parallel 110 port.< 

r Pr:-301 OQK Kit . . . . . . . . . . . . . . . . . . $269.95 
f'.Pf;-30100A Jade A & T ..... . .. .. $339.95 

SBC-200 - SD Systems 
4 Mil z Z·8fl C'PU 1vi th serial & para llel 110 port s 

2 '" IMlh switchable l,.80 CPU with RAM. ROM. & //0 

CPC-30200K Kit $299.95 
CPC-30200A Jade A & T . . . . $375.00 

CB2 - S.S.M. 
·

CPU-30300K Kit ..... .. . ..... . .... $239.95 

CPC-30300A A & 7' ..... . . .. . . . ... $299.95 


2810 Z-80 CPU - Cal Comp Sys 
2 ./MHz Z·HOA CP U w l .<erial /10 port 

CPU-~i0400A A & 7' .............. . $275.00 


ExpandoRAM I - S D Systems 
2..5 MHz I/AM board expandable from 16K to 64K 

MEM-16130K 16K kit . . .... .... . . . $245.00 
MEM-16130A 16K Jade A & 7' ..... $295.00 
MEM-32131K 32K kit . . ... . . . ..... $275.00 
MEM-32131.A 32K Jade A & T .. ... $325.00 
MEM-48132K 48K ki t . ..... ..... .. $305.00 
MEM-48132A 48K Jade A & T ..... $355.00 
MEM-64133K 64K kit ... ... ... . . .. $335.00 
MEM-64133A 64K Jade A & T . .. .. $385.00 

64K RAM BOARD $359.95 

ExpandoRAM II - SD Systems 
'1 MHz RAM board expandable f rom 16K lo 256K 

MEM-16630A 16K kit ........... . . $249.95 
MEM- 16630A 16K Jade A & 7' . . ... $299.95 
MEM-32631K 32K kit ... . . ... ..... $289.95 
MEM-32631A 32K Jade A & T ... . . $339.95 
MEM-48632K 48K kit . . . . . . . . $324.95 
MEM-48631A 48K Jade A & 7' . .. .. $374.95 
MEM-64633K 64K kit . . . . . . . . . . . . . $359.95 
MEM-64633A 64K Jade A & T ..... $409.95 

32K STATIC RAM BOARD $249.95 
16K STA TIC RAM BOARD $149.95 

32K STATIC RAM - Jade 
2 or ·1 MHz expandable s tatic RAM board uses 2114L 's 

MEM-16151K 16K 4 MHz kit . . .... $149.95 
MEM- 16151A I6K 4 MHz A & T ... $199.95 
MEM-32151K 32K 4 MHz kit . ... .. $249.95 
MEM-32151A 32K 4 MHz A & T ... $299.95 

16K STATIC RAM - Cal Comp Sys 
2 o r 4 M/-lz l 6K static RAM · a rP11I memory bur;:!cri f1 

MEM-16160K 16K 2 MHz A·it $249.95 
MEM-16160A 16K 2 MHz A & T . .. $279.00 
MEM-l6162K 16K 4 MHz hit ...... $279.95 
MEM-l6162A 16K 4 MHz A & 7' ... $309.00 
MEM-161608 Bare board ............ $29.95 

PB-I - S.S.M. 
2708, 27 16 l:.'PROM board wirlr built -in proJ{ramnwr 

MEM-99510K Kit . . . ... . . .. $159.95 
MEM-995IOA A & 7' . ... . .... . .. $239.95 

PROM-100 - SD Systems 
2708. 27 16. 2732. 27.'18. & 251" El'HOM prowammcr 

MEM-99520K Kit . . . . . . . . . . . . . . . . $ I 75.00 
MEM-99520A Jade A & T ..... .... $225.00 

32K BYTESAVER - Crome mco 
32K /~'PIUJA4 hoard ruith vrdwurd 27 16 pro~nmum·r 

MEM-32550A A & 7' ... $295.00 

l/0-4 - S.S.M. 
2 8cricrl 110 j)ort.'t plu ."I 2 vnrnflel //0 ports 

101-lOlOK Kit ..... ................ $179.95 
IOI-lOlOA A & 7' ......... . ........ $259.95 
101-J 0108 Bare board .... . ........ .. $35.00 

BIT STREAMER II - Vector Graphic 
.'l !H'r in l 110 p orts p Ju."l 2 purallpJ / l O port.~ 

IOI-1025A A&7' .. ........ $259.00 


CB-I - Mullen 
S-IUU controller for uµ lo 8 cx ft•rrinl devic'11.ot 

IOC-1 IOOK Kit .. . .......... .. .. . .. $119.95 

IOC-llOOA A & T ... . ............. $ 169.95 


lOOK DAY CLOCK - Mtn Hardware 
Crys tal controlh•d S -100 clod< " 'il h NiCad backup 


IOK-1400A A & T ...... ..... .. . . .. $329.95 


SBI - S.S.M. 

15 Hz to 25 K 111 nwsic sy11lhexizer for S-JOU 


IOS-1005K Kit . . . . . . . . . . . . $239.95 

IOS-I005A A & T .... . ...... . ..... $299.95 


TB-4 - Mullen 
E.i:tremely tiersarUe extender bourd u1ilh logic prube 


TSX-180K Kit .... . ....... .. ...... . .. $55.00 

TSX-180A A & 1' ... ..... ... ... . ... . . $75.00 


TERMINATOR & EXTENDER - C.C.S. 
Ca n be used as both an ~- J OO l!X trnder and tcrmirwlor 


TSX-150K Kit . . . . ......... . .. . $39.95 


S-100 EXTENDER - Cal Comp Sys 
Pt.1.t s problem hoard... witlri1l ra,i;_y reoch 


TSX- 160A A & 1' . .......... . ........ $24.95 


VERSAFLOPPY I - SD Systems 
Vt'r!wli/e {luppy disk ro ,1fr1J /lcr for 8" or .5 %" 


IOD-l 150K Kit $219.95 

IOD-l 150A Jade A & T .......... $269.95 


VERSAFLOPPY II - SD Systems 
New double den sity controll f! r fo r both 8" & 5'1r" 


IOD- 1160K Kit ...... ..... .. .. ..... $309.95 

IOD-1160A Jade A & 1' ..... . $369.95 


S-100 PROTO BOARD - Jade 
UnilJt'rs al d esign , plotl•cl thru 1roles, guld fin~f.rrs 


TSX-1408 Bare board .. ... ... $24.95 


2708/2716 EPROM BOARD - Jade 
Holds up to 16 EPROMs. tJddrr«able on tK ba nks 


MEM-16230K Kit . . . .... ... .... . .... $69.95 

MEM-16230A A & T. no PROMs ..... $99.95 

MEM-162308 Bare hoard . . .... $30.00 


SK RAM BOARDS - Special Sale 
Uses 21/,02 I/AM <' hips 

2 boards & manual for .............. $30.00 


VUH-8024 - SD Systems 
0 x 24 110 mapped video board u·ilh keyboard 110 

IOV-1020K Kit ... ... .. ......... . .. $339.95 
I OV-l020A Jade A & 7' .. ..... ... .. $399.95 

VB3 - S.S.M. 
80 x 24 or HO x 48 m emory mapped with graphics 

JOV-1095K Kit, 4 MHz $399.95 
I OV-1095A A & T. 4 MHz . . . $464.95 
IOV- 1096K 80 x 48 upg rade, 4 MHz . $89.00 

VIDEO BOARD - Jade 
(;.J X JG a~sembfod & tt•stt.'d S ·/00 video hoard 

IOV-10508 Bare board ............. . $29.95 
IOV-1050A A & 7' sa le price ......... $9ll.95 

Single Board Computers 

AIM-65 - Rockwell 
6502 com putu with printer. display, & J.wyhrrnrd 

CPK-50 165 IK AIM ... .... ...... $374.95 
CPK-50465 4 K A IM .......... . .. .. $449.95 
SFK-74600008E BK BA S IC ROM ... $99.95 
SFK-64600004E 4K assembler ROM $84.95 
PSX-030A Power s upply . . . . . . . . . . .. $59.95 
ENX-000002 Enclosure . . . . ... .. $49.95 

4K A IM . HK BASIC, power s upply, & e11c/o .<11 r" 
Specia l package price . . . . . . . . . . . . . $599.00 

Z-80 STARTER KIT- SD Systems 
Z -80 computer with RAM. HO M. /10, & keyboard 

CPS-300JOK Kit . . ................ $3 19.95 

CPS-300lOA Jade A & T .......... $399.95 


Video Monitors 
VIDEO 100 - Leedex 

12'' 8 & \V tiideo monitor with 12 ,\1Hz bandwid th 
VDM-801210 .................... . . $139.95 


VIDEO 100-80 - Leedex 
HI .t 24'cwrsion of Villeo JOO with metal cabinet 

VDM-801230 . . . .. . ..... .. . ..... .. . $ 179.95 


9" B & W MONITOR - A.P.F. 
Hi~h <1uality, high rcsolutimr uidro mnnifnr 

VDM-750900 9" monitor ..... .. .... $149.95 

13" COLOR MONITOR - Zenith 
Th e hi n·s color you 've been promisinR yourst•lf 

VDC-201301 ........... . .. . ........ $449.00 


12" GREEN SCREEN - NEC 
20 MHz. 1'31 phosphor llicfi.o m on i tor with audio 

VDM-651200 12" monitor ... $249.95 

Software 
SDOS - SD Systems 

DOS. !3ASIC·2, Z-80. a.<sembler1editur1li11kt•r 

SFX-550010000 Manual ·er ........ $24.95 

SFX-55001002M 5 \4'' disks & man $149.95 

SFX-55001006F 8" disk & manual $149.95 


CP/M 2.2 - Digital Research 

latest & most powerful release of CPI M 


SFC-525060000 Manual set ........ $24.95 

SFC-52506000M SW' disk & manual $149.95 

SFC-52506000F 8" disk & manual $149.95 


•CP/M is a registered trademark of Digital 
Research Corp. 
All roynltiei; puid by Jude 'ompulf: r- Productt1 .nnd 
Celifor-niu Computer Syst~ms. 

http:devic'11.ot
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Accessories for Apple 
16K MEMORY UPGRADE 

Add 16K of RA M to your TRS.80. Apple. or Exid.v 
MEX-16100K TRS·BO k it ...... ... ... $39.95 
MEX-16101K Apple hit . ............. $39.95 
MEX-l6102K Exid y k it .. .......... . $39.95 

DISK DRIVE for APPLE 
5114,. d isk dr i1'e wifl1 co11 troll r fo r you r Applf! 

MSM-12310C with controller ... ... $575.00 

MSM-123101 wl out controller $475.00 


8" DRIVES for APPLE 
Co,, trullu. /J OS. l!co 8" dri v•:s. cabiflet. & cable 

Special package price . .. $1475.00 

AIO - S.S.M. 

Pruallt'l & ..;nial interface for your A pph• 


IOl-2050K Kit ............ .... . .... $159.00 

101-2050A A & T ............ . ..... $199.00 


APPLE CLOCK - Cal Comp Sys 
Real lim e d ock w / ba ttery back-1111 

IOK-2100A A & T ......... .. ...... $125.00 


SUPERTALKER - Mtn Hardware 
.C.,'p1•ech rccogn ifion! synthesiier u·/speaker & m ike 

IOS-20 l5A A & T . .. . . .. .. . $275.00 

Z-80 CARD for APPLE 
Z-80 CPU raril wit Ir CPI M for your A ppl<• 


CPX -30800A A & T .. .. . .. .. .. .. .. $298.00 


MICROMODEM - D.C. Hayes 
Auto unswe rl dinl m odem ca rd for Apple or 8 4 100 


IOM-2010A Apple modem . . $349.95 

JOM-llOOA S- 100 modem .... . .... . $375.00 


Printers 
BASE 2 - Impact Printer 


132 cps, bi·djrec:l iona l. trnclor feed. & graphiciJ 

PHM-13100 ... ... $675.00 

DP-9501 - Anadex 
.9 x I J dut mat rix . 220 column, 200 cps, & g raph frs 

PRM-10501 Standard DP-9501 . ... $1495.00 
PRM - 10511 with graphics & 2K .. $1595.00 

LP-80 - Matchless 
9 x 7 matrix. / ,'12 column. 12.; cp.~ . bi-directiona l 

PRM-37204 . . . . . . . . . . . . . . . . . . . . . . . . $775.00 

PAPER TIGER - Integral Data 

/.'J2 co lt.H1111, parnllel & serial. 150 cps, g raphics 


PRM-33440 ID S- 440 . . . . . . . . . . . . . . . $950.00 

PRM-33441 IDS·440 wl graphics .. $1050.00 


MIPLOT - Watanabe Instruments 
lrrte// ige111 11ropio ics plotter uses 7 bir ASCJJ code 

PRP-10800 ..... $1075.00 

SPINWRITER - NEC 
6".) cp."J, bi·tl ircc1io1wl. letr11r 11urdi1y w ith fra cfQr 

PRD-55510 with 2K buffer . . $2695.00 

NOVATION CAT 
JOO bau d, auto answer/ orig ina te acoustic m odem 


IOM-5200A Special sale price . . $149.00 


EPROM ERASER - L.S.Engineering 
UV eraser for up to 48 EPROMs 

XME-3200 A & T ... ......... .. .. .... $39.95 


TV-1 - Best Buy 
'/'h e inexpens ive alternatiue ta video monitors 

JOH-5040K Kit .. . ... ... .. .. ......... . $8.95 

Call for your free 1980 catalog 
Circle 345 on Inquiry card. 

Disk Drives 
JADE DISK PACKAGE 

Doublc·D controlll'f kit . lu:u 8" double dN1sity drives 

CPI M 2.2. cabinet, pu11w s11pp/y, & cah/es 


Specia l package price ........ .. .. $1395.00 


DUAL 8" DRIVES - Jade 
A pair of double densil )' Shu/,!a rts in n cabinet 


MSF-12800R 2 ·ing le sided .... .... $995.00 

MSF-125202 2 double sided . .... . . $1425.00 


8" DISK DRIVES 
HiRh ly reliahlc do uhlr tfrus ity flop py disk drives 


Shuga rt 801 R si ng! s ided, double density 

MSF-10801R SA-80 /R ............ . $425.00 

Special Sale Price . . . . . . . . . . . 2 for $800.00 


Qume Ootntrak 8 doubl e s ided, double dens ity 

MSF-750080 85 /R com patible .. . . . $625.00 


DISKETTES - Jade 
Bargain priC'cs 011 maJlntfit·e11 t mogne/i(' media 

51/t" s in gle s ided, si ngle dens ity , box of 10 
MMD-5110103 Soft sector .. . .. $27.95 
MMD-5111003 JO sector ............. $27.95 
MMD-5111603 16 sector ....... .... .. $27.95 

51h" doub le s ided, double de ns ity, box of 10 
MM 0-5220I 03 Soft sector .... .. . .. .. $39.95 

8" si n ~lc s ided, s ingle densi ty, box of 10 
MMD-8110103 S oft sector ....... .... $33.95 

8" s ingle s ided, double d•n•ity, box or 10 
MMD-8120103 S oft sector . . ......... $55.95 

8" double s ided, double densi ty, box of 10 
MMD-8220103 Soft sector ........ . . . $57.95 

FLOPPY SAVERS - Tri-Star 
J>ro tet•t yo ur valuable softwan• from spi11dle da m age 


MMA-205 5W kit ..... . ...... .... .. .. $13.95 

MMA-208 8" kit .. .. ...... ........... $15.95 


Motherboards 
ISO-BUS - Jade 

Silent . simple, an d on sn ll' - CJ belier mot h f! rluwrd 

6 S lot (5 '/o" x 8'ri<" ) 


MBS-0618 Bare board ..... . . ........ $19.95 

MBS-061K Kit .. .. ..... ... .. ... .. ... . $39.95 

MBS-061A A & T .... ...... . ........ . $49.95 


12 Slot (9.Yo'' x 8'>1." ) 


MBS-1218 Bare board .. ... . ......... $29.95 

MBS-121K Kit .......... .. ..... .. .... $69.95 

MBS-121A A & T ............. .. ..... $89.95 


18 Slot ( l •IW' x SW ' ) 


MBS-1818 Bare board .. ... . .... . ... . $49.95 

MBS-181K Kit . .. ....... .. ... .. .. .... $99.95 

MBS-18IA A & T ... ..... ..... ..... $139.95 


Mainframes 
MAINFRAME - Cal Comp Sys 

12 s lot S-100 mainfram e with 20 trnrp power supply 
ENC-112105 Kit .................. $309.95 
ENC-112106 A & T ............... $349.95 

DISK MAINFRAME - NNC 
Dual 8" drive cutouts with 8 .~lot m oth erboa rd 


E S-112320 with 30 amp p .s. . .... $699.95 


KIM-1 - Commodore 
6502 computer with RAM, ROM, 110 . & keyboord 

CPK-50010A A & T .. ... ......... . $175.00 

SYM-1 - Synertek 

6502 computer with RAM, ROM, 110 , & keyboard 


CPK-5002A A & T . .. .. .. . .. . .. .. $249.95 


PRO ·1S 
2708 H~On.<) S 8 . 9~ 


2716 (4~0n\) $ 19.95 

2716 (S"I · .. $19.9 5 

2B2 ( S•·) ... S9S.00 

27~K (>") ... $19.95 


RA/\1S 

Zll .02 (2 MH 1) . . . S U> 

211.02 iJ M Htl .. . S 1.~0 
Zl l41. (2 MH tl ... S 3 .75 
21141 . (4 M ll 11 . . . S :1.95 
4116 ... .. . ...... . s •1.95 
J l 27(70n<J . . ..... s .1 9.9; 
4164 (M K x 11 .. .. s1 1; .oo 
S2>7 12 M ii ii ..... S 6.7; 
>2>7 14 M lltl ..... S 7.2> 

S ll PPOllT 
n.:v1n:s 

K212 .. .. ) 4.9S 

821J ., ,. S 4.6> 

R216 .. .. S 2.9; 

822.( .. . . S .l . 2~ l ' r\ RTS 

K224· 4 .. SI 0. 9~ A Y>-IOIJ A .. S>. Z~ 


8226 . ... S .I.SS A\'3· 1014A .. SK.2> 

s228 .... s • .9> TH 1602s .. . ss.2; 

82J8 .... S 4. 9~ TMS601 I . • . S~ . 9> 


824 .1.. .. S 8.00 IM!\.10.l ..... $9 .00 

KZ~O .... Sl4. 9~ 


RZ>I .... S 6.SO 

KZ>.l . . .. Sl.l . 9~ BA ll D RA Tt: 

Kl>~ .... S UO f.t:Nt:RATORS 

8?>7 .. . . Sl9. 9~ MC'IJJI I . . SI0.00 

Kl>9 .... Sl7.95 C'H \'STAI.. S J .9> 

8? 7~ .. . . S49.9S 

8279 .... S l >.9> 


6800 

Z80 Slll'PORT S ll PPORT 

.1881 i PI Ol ...... S 9.;o 68211' . s >.9> 

.1881·4 68281' . SI 1.9; 
(1'1 0· 4 MM 1J .. Sl4.;0 68.lJI' . S12 .9S 

.1882 (C"IT) . . . . .. S 9-SO 68401' • SIK.J> 

.1882·4 68,01' . s 4.80 
!CTC-4 M Htl .. S l4.9; 6s;zp . s ; .19 

.188.1 1s101 ... . .. s29.;o 687;1. . S 7.40 

.1KK4 iS IOI ...... SJ9.>0 68488P SZ5.00 

=PLACE ORDERS 

• Inside I.~~n~ ~~~e~al U.S. 
• 800-262-1710 800-421-5500 

II 1-'or C'U'il orntr St'n·ice 

• '" l<ehnlc•I inquiries call 213-973-7707 

• Write for our FREE 1980 catalog 

• J"..A..:K>:EJ 
• COMPUTER PRODUCTS 
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Computers,DiskSysteml 

SUPERBRAIN 

BvlNTERTEC 

... 	 \ •,;., 

32K or 64K !Double or Quad Density units 
available ). Uses two Z-80 CPU 's. Commercial 
type terminal with 12" monitor . Dual double 
density minifloppies . Over 350 kiloby tes of 
$torage l twice tha t with quad density drives). 
Two se rial RS232 ports. 1/ 0 ports standard . 
Expandable with optional S-100 S-100 inter 
fa ce . Comes w ith CP/ M™ 2.2 operat ing sys 
tem . MiniM icroM art inc ludes BASIC inter 
preter and can supply a wide range of CP / M 
Developmenr and Appl ication software. 

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

W / 64K Quad - M iniMicroMart 
Upgrade Special. . ... .. . . . .. . . .. . . . . . $3395 

MICROMATION 

A 64K complete compute r wit h dual density 
8" floppies ( 1 megabyte I. Rack o r verti ca l 
mounting . Systems with double-sid ed drives. 
hard disks, and multi -user IMP / Ml . 
z+ 100 64K RAM .Computer, $2495 .. $2099 
Z + 120 Includes two 8" disks, $4995 ... $4199 

"Z" system fea tures new distributed processing 
multi -user concept with one Z-80 per user. with 
Z-80 for MP / M (Master Satellite concept I. 

AS LOW AS $11 ,899 ! 

SD SYSTEMS 
SDS -100. w / 32K RAM . $6995 .... . $5945 
SDS-200 , List $8995 _...... . . ... $7645 

INTERSVSTEMS 
formerly ITHACA AUDIO 

DPS -1 , Lis t $1795 

Call for Price! 
The new Series II CPU Board features a 4 MHz 
Z-80A CPU and a fu ll-fea ture front panel. 20 
slot actively terminated motherboard , w ith 25 
amp power supply (50 / 60 Hz operation , incl. 
68 elm fan). 
COMPLETE SYSTEM with lnterSystem 64K 
RAM, 1/ 0 Board w / priority interrupt and 
double density disk controller board . Full 1-year 
warranty , List $3595 

Call for Price! 

HEWLETT-PACKARD 

HP-85A 

Desk -Top 
Computer 

Call 

for .liillrm ' ' "' ·, s=zn ..,.. 


Price 

MORROW 
THINKER TOYS® 


DISCUSM26™ 

26 megabytes of 
formatted storage 
List $4,995 $4,199 

THINKER TOYS® 

NORTHSTAR 

DOUBLE DENSITY 


CONTROLLER BOARDS 

Kit, List $399 $ C 

OUR PRICE 32~ 
Assembled and Tested, List $499 . . . ..... $39! 

In Stock - First Time in 2 Years! 

FANTASTIC SAVINGS 
on a "QUAD" DENSITY 

HORIZON UPGRADE 
North Star Double Density Controller Boarc 
(see above) and a quad density MPl-52 (fea 
tures superior disk handling and door mechan 
ism . 

MDS-H-MQ/ K Kit form 

List s999 OUR PR ICE $699 
MDS-H-MQ/ A Assembled form , List $1099 

$75~ 
Shipping and insurance: Add $6. 

NORTH STAR MOS-A 
Double Density Mini 
Floppy Disk System 

Double Density , Kit 

List $799 OUR PRICE $669 
Assembled and Tested . . . .... . $71~ 
Quad Version , Ki t , List ... _. .. $836 
Assembled, List $1099 ........ $89E 
Above MOS-A units do not include cabmer o 
power supply. 
Shipping and Insurance: Add $7 .50. 

Super Special! 
North Star 
Controller Board, 
Drive, Cabinet, $709 
and Power Supply 

Complete system simi lar to above but a Isa 
includes a cabinet and an assembled/ tested 
power supply for the drive {sil ver finish I. Your 
choice of Shugart SA-400 or MPl-51 Double 
Density Drive or M Pl -52 quad density drive 
IMPI drives feature improved door and dis~ 
handling mechanism!. 

w / Controller Bd . kit, SA-400 . ..... ..... $70! 

w / Controller Bd. kit, MPl -51 .. ..•.. . ... $70! 
DISK SYSTEMS w / Controller Bd . kit, M Pl -52. . ... . ..... $80! 


Now includes CP / M® 2.2 	 w / Assembled Bd . and SA-400 ... . . .. .. . $76! 
w l Assembled Bd . and MPl -51 . ... .. . ... $765RADIO r=i1f Discus 2D, List $11 99.... . . $1019 
w l Assembled Bd. and MPl-52.. ... . .... $869 

SHACK~ Shipping and Insurance: Add $6. Discus 2D, dual-drive, List $1994 .... .. $1694 

Discus 2 + 2, Assem. , List $1549 .. . : . . . $1319 


For converting existing Horizon 2 to quad Dual Discus 2 + 2, Assem ., $2748 . .. . .. $2335TRS-BOTM ~::::::::::::::: ., .~ order additional MPl-52 
All Morrow systems now include CP/Mf!J 2.2

100~ 0r-r-~~ = 1,. 	 M Pl -52 Quad Density Drive .... ........ $37! 
~o rr. - -?iii 
Circle 346 on Inquiry card . 



rerminals andPr1iltersl 

'ELEVIDEO TVl-912C 


>per and lower case, 15 baud rates: 75 to 
1,000 baud, dual intensity, 24 x 80 character 
>play, 12 x 10 resolution . Numeric pad . Pro 
ammable reversible video, auxil iary port , 
If-test mode, protect mode, block mode, 
Jbing, addressable cursor . M icroprocessor 
ntrolled, programmable underline, line and 
aracter insert / delete. "C" version features 
Jewriter-style keyboard . List $950 

OUR PRICE $789 
OC !with 11 function keys, 6 edit keys and 
ransmission mode keys, List $1030 

ONLY $849 

lntertec 

EMULATOR 
iftware compatible with a Soroc 10 -120, 
izeltine 1500, ADM-3A or DEC VT-52. Fea
res block mode transmission and printer port; 
" anti -glare screen; 18-key numeric keypad; 
II cursor control . List $895 $

OUR PRICE 729 

l tertec INTERTUBE II 
List $995 0 NLY $799 

" display, 24 x 80 format, 18-key numeric 
ypad, 128 upper/lower case ASCII charac 
·s. Reverse video, blinking, complete cursor 
dressing and control. Special user-defined 
intro! function keys, protected and unpro 
cted fields . Line insert / delete and character 
>ert / delete editing, eleven special line draw
g symbols. 

SOROC 
IQ-120 

List $995 

HAZELTINE 


1500 

1410 w / numeric keypad, List $900 ...... $749 
1420 w / lower case and numeric pad . . ... 849 
1510, List $1395 .. ... .. . ....... . .... . 1089 
1520, List $1650 . . ................. . . 1389 

BANTAM550 
From Perk in-Elm er 

ONLY 

$799 

~ 

CENTRONICS 
PRINT ERS 

NEW 730, parallel , friction, tractor . .. $679 
NEW 737 parallel, friction , tractor .... $849 

779-2 w / tractor (same as TRS-80 Line 
Printer I) , List $1350 ... .. ... .. ...... 1049 

702 120 cps, bi-direct., tractor, VFU .... 1995 
703 185 cps, bi -direct ., tractor, VFU .... 2395 
704 RS232 seria l version of 703, $2350 .. $1995 

Above prices reflect a 2% cash discount !order prepaid prior to shipment). Add 2% to prices for credit 
card orders, C.O.D.'s, etc. Prices are f.o.b. shipping point. Prices are subject to change and otters 
subject to withdrawal without notice. WR ITE FOR FR EE CATALOG . Circle 347 on inquiry caro. 

Tl-810 


Tl-810 Basic Unit, $1895 . ONLY $1695 
Tl -810 w / full ASCII !Lower case), vertical 

forms control, and compressed prin t . $1895 
T l-745 Complete printing terminal 

w ith acoustic coupler, List $1695 .... $1399 

P~PER TIGER(!' 

I 

IDS-440 Paper Tiger. List $995 . $895 
w / graphics option, incl . buffer, $1194 .. $989 
TRS-80 cable . . . ........ .. . ..... .. .... 45 

NEC SPINWRITER™ 

Terminal/ Keyboard as well as 

RO Printer Only models available. 


CALL FOR PRICES! 

OKI DATA 
Microline 80 ONLY $649 
Tractor Feed Option . . . . . . . . . . . . . . . . $99 
Serial interface . . . . . . . . . . . . . . . . . . . . . $89 

AXIOM IMP I . . ... . . . . . $699 
COM PRINT 912 w/parallel interf. $559 

912 w /serial interface, List $699 ....... $589 

MICROTEK, List $750 .. . . . . . $675 

ANADEX 80-Col. Dot Matrix..... $849 

MiniMicroMart, Inc. ~ 

1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541 -0431 re11 
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IfNorth Star or Cromemco offer it • . 


WE HAVE IT!! 
Immediate Delivery at Discount Price 


~2~~--:;;iiiiiil32K Double Density 

NORTH STAR 
Horizon 2 

Assembled and Tested 
List $3095 

ONLv$2619 

North Star KIT products have been 
discontinued. MiniMicroMart HAS 

INVENTORY of most items! 

KITS ASSEMBLED 
HORIZON 1 16K, DD .. $1474 HORIZON 1, DD ...... $2279 
32K. DD. List $1999 .... . 1684 32K , OD, List $2995 .... . 2539 
32K. QD , List $2199 ..... 1869 HORIZON 2, 32K, DD . $2619 
HORIZON 2, 16K, DD . $1824 32K, OD, List $3595 .. .. . 3049 
32K, DD, List $2399 . ... . 2034 48K. DD. List $3590 . . . .. 3039 
32K , OD, List $2779 .. . . . 2359 48K, OD, List $4090 . .. .. 3469 

64K, DD, List $3830 ..... 3239 
64K, OD, List $4330 ... . . 3669 

NORTH STAR APPLICATIONS SOFTWARE 
(Exclusive for use with North Star Disk Sys tems - specify Double 
or Ouad Density) 
NORTHWORD, List $399 ........ . .... . .. . . .... ... • ... .... $339 
MAILMANAGER , List $299 . .. . . .. . . . . . . .... . . •. ..... .. .. .. 249 
INFOMANAGER. List $499 . ..... ... ... . . .. . . . . .... . . . ... . . 419 
GENERALLEDGER, List $999 ... .. .....•... . .. .. . ...••..... 799 
ACCOUNTSRECEIVABLE, List $599 . . .. . . . .. .. . . . .... . . . . .. 499 
ACCOUNTSPAYABLE, List $599 . .. ... . . .. . . ........ . . . . .. . 499 

NORTH STAR HARD DISK HD-18 
18 megabytes, plugs into parallel port of North Star 
Horizon . Utilizes tried-and-proven 14" Century Data 
Marksman . List $4999. OUR PRICE $4199 

NORTH STAR MOS-A - Double (or Ouadl 
Density Disk System, Kit, List $799. OUR PRICE $669 
Assembled and Tested, List $899 SPECIAL $719 

NORTH STAR MEMORY BOARDS 
16K Dynamic RAM lRAM -16-A / A). Assembled, List $499 . .. .. $420 

Kit , List $449 ... . . ... ... .. .. . . . . . . . .... . . . .. .. SPECIAL $299 
32K (RAM -32/ A ). Assembled, List $739 . .. ... .. ..... . . .. . .. . . $620 

Kit , List $669 .. .. ...... . . ... . ... . .. . .... .. . .. ... . ONLY $499 

NEW system 

n 
byCROMEMI 

Now with Di 
Double Sic 

Double Dem l o er 2 megaby \ ofStora!n~ ~--~ ~- 64~j~f$~
- D 

13-. -;;~~ •• · · · · ·- ·-·· · lj 


LIMITEDTIME $619(
INTRODUCTORY SPECIAL .. 

CROMEMCO SYSTEM 2 - Now features dL 
sided drives - double the capacity. Similar to SysterT' 
except features dual, double-sided mini floppy d 
drives. List $3990 .... . .. . .... .. . .. . .. . ONLY $3: 

Z-2 COMPUTER SYSTEM (can be rack 
mounted) , List $995 .. . . .. . . . ........ . ...... $1 

SINGLE CARD COMPUTER - SCC-W 
4 MHz. List $450 ......... . .. . .. . ..... . .... $: 

NEWCOLOR GRAPHICS INTERFACE - SDI 
List $595 . . . . . . . . . . . . . . . OUR PRICE ONLY $1. 

CROMEMCO HDD - 11 / 22-megabyte Hard D 
for use with existing systems. OMA controller. Trc 
fer rate of 5.6 megabytes / second . 
HDD-11, List $6995 ... . .. OUR PRICE ONLY $5! 
HDD-22, List $11,995 . .. ........ . ... . . .... $10, 


CROMEMCO Z-2H Full 11 -megabyte Hard [ 
system. Fast Z-8 

4 MHz proces~ 
two floppy c 

drives, 64K R. 
memory, RS 

special interfc: 
printer interfa 

and extens 
software availa 

List $9 

OUR PRICE $84 
SHIPPING AND INSURANCE: Add $15 or Horizons, $2.50 for Boards and Software. Hard Disk Systems and Cromemco systems shipped freight col 
Advertised prices are for prepaid orders . Credit card and C.O.D . 2% higher . Deposit may be required on C.0 .D. All prices subject to change and 0 

subjecr 10 w ithdrawal without notice. . 
- WRITE FOR FREE CATALOG -

MiniMicroMart, Inc. 
I
• 


1618 James Street, Syracuse, NY 13203 (315) 422-4467 TWX 710-541 -0431 
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rry to beat our prices! 

UPERBRAIN . by lntertec NORTH STAR HORIZON® CPU BOARDS 

.a I 

If -contained compu ter with dual disks and 
o RS232C ports . Complete with CP / M " 2.2 

j BASIC . $268S 
K Double Density. List $2995 . 
K Dau\:l\e Densi ty . List $3345 .... ... $2883 
K MiniMicro Marl -upgraded 
l Quad Density ......... SPECIAL $3395 


VIDEO TERMINALS 
!;WEMULATOR (lntertec J. List $895 $ 729 
TERTUBE II . list $995 .. .. .. ONLY$ 799 
>ROC 120. Lis t $995 ...... SPECIAL$ 729 
0140. List $1495 ......... SPECIAL $1149 
:AKIN -ELMER 550. List $997 . .... $ 799 
ii th anti -glare screen . $1027 .. . ..... $ 829 
~ZELTINE 1410. list $900 . .. . .. . .. $ 749 
~20 . ........... .... ... .... . ..... $ 849 
'iOO. List $ 1225 . . . . . . . . . . . . . . . . . . . $ 879 
310. List $1395 ... . ....... . ... .. .. $1089 

320. Lis t $ 1650 . . . . . . . $1389 
JDS R-20. List $995 ..... . . . . . . . . . $ 945 
AR SIEGLER ADM3A. Assembled . . $ 849 
oLEVIDEO 912C. list $950 . .. ...... $ 789 
20C , List $1030 .. .... . . .......... . $ 849 

PRINTERS 
\IADEX DP-8000 ........ .. . .. .... $ 849 

JP-9500. Lis t $1650 .. . . . .. .... .... . $1399 

TEGRAL DATA IP-125 w /1210 ..... $ 724 
>-225w/ 1210 & 1250 op .. List $988 . . . $ 834 
'-225 w / tractor. 1210. 1250. 1221 
\2K Buffer). 1£4 1 (g raphics) . . . NOW$ 899 
~PER TIGER IDS-440. List $995 .. . . $ 895 
~ / g raph ics op ., incl. buf fer . $1 195 ... $ 989 
:c Spi nw ri ters .... . ...... Call for Price 
oLETYPE 43 KSR . . . . . . .. ..... . $1087 
oNTRONICS 
30-1 parallel interface . . .. NEW LOW $679 
37 paral lel in terface .. SUPER VALUE $849 
79 w / Tractor . List $1350 .... .. ..... $1049 
J2 w / Tractor. VFU . List $2480 ...... $1995 
)3 w /Tractor. VFU, List $2975 ...... $2395 
)4 w /T ractor. VFU . List $2350 ...... $1995 
810 Basic. Lis t $1895 .... . ... ... . .. $1695 
l(! l serial & Centronics -style 
parallel interface. Lis t $1940 ....... $1735 

10 w /lu ll AS CI I (U I LC ). Vertica l 
Forms Control . Compressed Print .. $1895 

820 KSR , List $2165 . .. . . ... . .. ... $1895 
745 w / full A SCII. Lis t $1695 . . .. . . . . $1399 
)MPRINT 912 w / parallel interface .. $ 559 
12 w /seria l in terface. List $699 ..... . $ 589 
(IQM IMP I .... .......... ...... . $ 699 
ICROTEK , List $750 .............. $ 675 
UDATA Microline 80. List $949 .. ... 649 
ractor Feed Option .. ..... .... . ... . $ 99 
S232 Serial Interface .. . ........... $ 89 

(Call for North Star Specials) 

HORIZON 1 KITS 
16K. Double Density, List $1749 .. $1474 
32K . Double Density, Lis t $1999 . . . .. $1684 
32K , Quad Densiiy, List $2 199 . . .... $1869 

HORIZON 1 ASSEMBLED & TESTED 
32K. Double Density . List $2695 .. .. $2279 
32K. Quad Density, List $2995 . .. .. .. $2539 

HORIZON 2 KITS 
16K. Double Density , List $2149 ...... $1824 
32K . Double Density. List 2399 ....... $2034 
32K . Quad Density , List 2779 . . ... , .. $2359 

HORIZON 2 ASSEMBLED &TESTED 
32K . Double Density. Lis t $3095 . . ... . $2619 
32K. Quad Density , Lis t $3595 ....... $3049 
48K . Double Density . List $3590 , . .. .. $3039 
48K. Quad Density, Lis t $4090 ....... $3469 
64K , Double Density, list $3830 . ..... $3239 
64K , Quad Density, list $4330 . . . , ... $3669 

FLOPPY DISK SYSTEMS 
NORT H STAR MOS-A 
Assembled . List $899 ...... SPECIAL$ 719 
Kit Version . Lis t $799 . .. . . .... $ 669 

MORROW THINKER TOYS · Discus 20 . 
List $1199 ... ...... ... OUR PRICE $1019• 
Discus 20. dual -drive. List $1994 . .. . . $1694' 
Discus 2 + 2. A&T. Lis t $1549 .... , . . $1319• 
Dual Discus 2 + 2. A&T. List $2748. . $2335• 

"Nowincludes CP / M " 2.2 
MICROMATION M egabox. DD w / 
8" drives, 1-megabyte, List $2295 ... . . $1949 
2-megabyte, List $3095 . .. .. .. .... . . . $2629 

MICROPOLIS 1041 MacroFloppy ' 
w /'enclosure !no P.S. !, List $695 .. . . .. $ 625 
1042 MacroFloppy w / case & AC P.S .. $ 709 
1053 Dual Metal'loppy· . list $1895 . .. $1695 

VIDEO BOARDS 
1/ 0 Mapped 

SO COMPUTER VDB-8024,ki t,List $370 $319 t 
Assembled, List $470 . , ... . ... . ..... $ 399 t 

XITEX SCT-100K. Kit .. .. . .. ONLY $154.95 

SCT· l OOA Assembled . . . .. . .. . ... $174.95 


SSM VB2 l / O. Kit, list $169 . ... .. ... $ 144 

Assembled & Tested, List $234 . ... . . $ 199 

Memory Mapped 
SSM VB1C. 16x64. Ki t. List $179 . . .. .. $145 
Assembled & Tested, List $242 .. .. . .. $196 

SSM VB3. 80-Char .. 4M Hz.Kit ,list $399 $ 339 
4 MHz. A&T . list $464 .......... ... $ 394 

INTERSYSTEMS. 16x64. A&T, List $165 $149 

ESCON CONVERSION 

FOR IBM SELECTRIC 


Complete w / microprocessor con trol ler and 
power supply . Factory bu ilt . User installs 
solenoid assembly or it can be done at Escon 
fac tory at nominal cost. 
Parallel ITRS -80. Sorcerer. etc. I, $575 $514 
RS232 Standard Serial, List $599 ...... 534 
IEEE-488 (for PET) , List $660 . ....... 584 
TRS-80 Cable . . . . . . . . . . . . . . . . . . . . . 25 

(assembled unless noted) 
NORTH STAR Z80A !ZPB-A / Al. $299 $254 
CROMEMCO 4 MHz IZPU-W J. List $395 $335 
4 M Hz ISCC ·WI , List $450 ..... , ... .. $382 

INTERSYSTEMS I formerly Ithaca Audio) 
new Series II Z-80, 4 MHz. List $395 ... $349 

SSM CB l 8080A&T. list $219 .. ...... $186 
CB1A Kit , list $159 .. .. . ... .... $1 35 
CB2 Z-80, A&T . List S275 .... . ..... .. $234 
CB2 Kit, list $210 ....... . ...... , .... $179 

DELTA Z-80. with 1/ 0 . .. . . . ... . . . .. .. $289 
SD SBC-100. List $350 .... . .. .. ...... S298 t 

SBC-100 Kit , List $295 .... . _ .. .. ..... $250 t 
SBC -200 , List $400 . . ..... . .. ....... . $332 t 
SBC-200 Kit . List $320 ............... $272 1 

MEMORY BOARDS 

32K SD ExpandoRAM Kit 

ONLY $249t 


ONLY $159 without RAM chips 


t Get $25 rebate from SD Computer 

when you buy any of their products 


prior to October 31. 1980. 


NORTH STAR 16K Dynamic RAM Board , 
A &T IRAM -16-A I AI. list $499 . ...... $420 
16K Kit Version, List $449 .. . SPECIAL $299 
32K A&T !RAM -32 / AI. List $739 . . ... . $620 
32K Kit. list $669 ..... . . . .. SPECIAL $499 

CROMEMCO 16KZ-W . List $495 ...... $419 
64KZ -W . List $1795 .. ...... . ... . .. . 1485 


MEASUREMENT SYSTEMS & CONTROLS 

(Guaranteed performance. incl . labor / pans 1 yr) 

DM6400 64K Board w / all 64K. $795 ... $659 
DM4800 with 48K. list $695 . . ........ $589 
DM3200 with 32K. List $595 .... . ..... $509 
DM B6400 64K Board w / all 64K ....... $859 
DMB4800 with 48K . ........ . ....... $789 

MORROW SuperRAM - all static, all A&T 

16K, 4 MHz or 2 MH z. List $349 ..... _. $299 

32K , 4 M Hz, List $699 . . . . . . . . ..... $629 

16K Memory Master, List $399 ...... .. $339 

24K M emory Master. List $549 . . . . . . . $465 


INTERSYSTEMS (formerly Ithaca Audio) 
BK Static 2 M Hz , A&T. List $165 . . .... $149 
8K Stat ic 4 M Hz, A&T. List $195 .... .. $176 
16K Static 2 MHz. A&T, List $475 ..... $427 
16K Static 4 M Hz. A&T, list $495 ..... $445 
64K Dynamic. List $995 . ... ..... . .. . . $895 

CALIFORNIA COMPUTER 
16K Stat ic. A&T. List $349 .95 ........ $259 

FLOPPY DISK 

CONTROLLER BOARDS 


NORTH STAR . DD, Kit , list $399 .. .. . $329 

Assembled. list $499 .. ....... . ...... $399 


MORROW Disk Jockey 1, A &T ($2131 . $189 

Disk Jockey 20, A&T, List $479 ....... $429 


SO Versafl oppy 1, Kit. List $250 . .. .... . $212 t 
Versa floppy II . DD Ki t. List $350 . .. . . . $297 t 
Versafloppy II. DD. A&T. List $430 . . .. $365 t 

DELTA double density A&T ($385) ..... $345 
CONDUCTOR , double density A&T ... $269 
INTERSYSTEMS FDC-2, A&T. $495 ... $439 
MICROMATION Doubler, DD, A&T ... $399 
TARBELL Floppy Disk Interface Kit .... $199 

double densi ty , A&T. List $495 .. .. ... $444 

PPtNG ANO INSURANCE · Add S2 .50 for boards. $6 for Selectr ic Convene• o r Floppy Disk Drives. $7 .50 lo• Floppy Disk Svstoms. $15 for Horizon SHIPPED FREIGHT COLLECT Supe1Bram, Cenuomcs 
T .l. p1 imcrs . Contac1 us for shrpp1ng in formation on 01 her termmals and p1 in ters. 


we prices relloc1 a 2% cash discoun1 lorder pre paid prior to sh ipmcm l. A dd 2% 10 prices to' crcd i1 c a•d orders, C.0 .0 . 's. etc . Pnccs are sub1ect 10 c hange and o ffers subject 10 withdrawal without notice . 

- W AITE FOR FREE CATALOG -

MiniMicroMart, Inc. 

1618 James Street. Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 
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UNCLASSIFIED POLICY: Readers wlro are soliciting or giving ad~ice, or wlro lra:ue ~quiµme11t to b.uy, sell 
or swap slrould send i11 a clearly tyµ ed notice to t!rat effect. . To b~ co11s1dered fo ~ p11b/1cat1011 , a11 advert1seme11t 
must be clearly 11011commercial, typed double spaced on µlam w /11te µaµ er. co11ta 111 75 words or less. a11d include 
complete 11ame a11d address infom1atio11 .. . . . . . 

Tl1ese •io tices are free of clrarge and will be pm rted one tmre 011ly 0 11 a space a.variable basis . No tices can be 
accepted fro m i11divid11als or bona fid~ computer 115e;s clubs only . We can engage 111 no correspo11de11ce on tlrese 
and y our confim1at i0>1of placement IS apµe ara11ce m an issue of BYTE. . . 

Please note tlrat it may take tliree or /our montlrs fo r an ad to appear rn tire magaz me. 

FOR SALE: Datapoint 3300P thermal printer, 80-column, 
RS-232 serial Input at 300 bps. Uses Tl 745 paper. Case Is 
15 by 14 by 5 and color matches Apple. Quiet, reliable, 
and attractive printer. 30-0ay guarantee. $500 freight col· 
lect , $550 with Apple serial Interface. Also, have some 
S·100 equ ipment for sale . Dave Valliere, 207 Edgewood 
Dr, Wiimington DE 19809, (302) 764-7210. 

FOR SALE OR TRADE: PET monitor with schematic lor 
monllor and Interface to Commodore PET computer. Re· 
quires horizon Ial and ver11cal drive and compos ite video, 
all are TIL levels. Has bulll·ln power supply. Trade lor 
composite video only monitor or sell lor $70. Works 
great. Lynn Sim, 113B Tyndall Ave , Colorado Springs CO 
80916, (303) 574-5810. 

FOR SALE: Heathkit HS computer, H9 video terminal , 
20 K static memory, H8-5 serial 110 and casselte Inter
lace, Benton Harbor Extended BASIC software, and all 
manuals. Assembled , tested, and runn ing. Original cost 
$1370, best offer over S850. Louis F Latllla , 61 Turf Rd, 
Staten Is land NY 10314. 

FOR SALE: Two S·100 16 K static-memory boards . Both 
use TMS 4044·25 chips . These are last boards and have 
logged over 1000 hours on a 4 MHz Z80 system with zero 
faults. Will sell either board alone for $225, or both for 
$400. Sh ipping pa id wllhln continental USA. Call after 5 
CT weekdays . Richard Kruse, (316) 744-1548. 

FORTRAN: I want to do FORTRAN on an Apple JI Plus. 
Who could help? Oen Sek Hong, 13939 Carnell St, 
Whittler CA 90605. 

HELP: Need back Issue magazines desperately. These 
Include BYTE, Creative Computing, Personal Computing, 
Recreational Compurlng, etc. Paying up to $10 each. John 
J Liska , POB 98, Brandywine MD 20613. 

FOR SALE: IMSAI 6080 wllh 4 K board ; $700, Processor 
Tech VDMI; $100, Godbout 8 K board; $100, Morrow 
Speakeasy board with ATE; $120, IMSAI MIO board ; 
$150, TV monitor; $125. I wil l pack; you pay the freight . 
Dwlghl Heber1, 2053 Willowick St, Lake Charles LA 
70605, (318) 436·7563. 

FOR SALE: Brand-new TRS-80 16 K!Level II. Has not 
been taken out of original carton. $700 plus shipping. 
Farlborz Hamzel, 26911 Fond du Lac Rd, Palos Verdes 
CA 90274. 

FOR SALE: Model 15 Teletype with built-In loop supply 
and RS·232 Interface; $50 local pickup. SwTPC CT-1024 
term inal In metal cabinet with built -I n keyboard and 
cassette Interface. Modif ied for 64 characters , scrolling, 
and two pages of disp lay ; $175. SwTPC 4 K 
programmable-memory boards; $40each or 3/$105. 2102 
memory chips; 8/$3.00. Joe Dubner, 865 S Hask&1t St , 
Mounta in Home ID 83647, (208) 587-9383. 

FOR SALE: Xltan Alpha II computer with complete TDL 
cassette software (Z60 Macroassembler , Ed itor, and 
12 K BASIC). Hardware Includes Z80 processor board, 
16 K programmable memory, and System Monitor Board 
JI (SMB). SMB board contains two serial and one parallel 
ports. Monitor software In read-only memcl'j . ~"'"''"'ii 
$1200 or best reasonable off er, cost $1700 new. John E 
Parsons, 3118-A Avent Ferry Rd, Ralelph NC 27606, 
(919) 851-0411 . 

FOR SALE: Altair dual-disk drives with control ler and 
eprom boot boards. Drives jus t back from factory 
overhaul. All for $1500. Original cost over $3000. Dick 
Wh ipple, 305 Clemson Dr, Tyler TX 75703, (214) 561 ·1648. 

FOR SALE: Printer-terminal : GTE Novar 5560, IBM 72 
Selectric, and tape drive. Tl Silent 700 prin ter and H9 
video term inal. In excellent condi tion with documenta· 
tlon . Best offer. R A Ackerman, 2 Hillside St, Red Bank 
NJ 07701, (201) 291-0660, 741-0923. 

FOR SALE: One Warnaco EPM·2, 270812716, eprom 
S-100 card. Assembled but never used. $45 or best oiler. 
D Snyder, c/o Buell Div Enviro tech, 200 N 7th St, 
Lebanon PA 17042, (717) 272·2001 ext 527 days, 
(412) 287·1625 evenings. 

This and other Bylc/McGraw-Hlll 
books are available from Byte ISBN N0-07-069206·8 
Books or your local computer store. Price $20.00 

Please send 0 copies of 
K2FDOS A Floppy Disk Operating System for the 8080 

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 ___ 

Add 75¢ per book to cover 

postage and handling. 

Please remit in U.S. fonds or draw on a U.S. Bank 

Available in October 

70 Main Street , Peterborough, N.H. 03458 
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FOR SALE OR TRADE: SwTPC 6800 computer wllh 12 K 
memory, CT-64 terminal , and AC-30 casselle Interface. 
Sold separately or as a unit to first reasonable offer. Will 
consider lrade for Apple hardware, especially Disk II 
wlthoul controller, prlnler, etc. Ari Boice, 14 Beech St , 
Norwich NY 13815, (607) 334-5746. 

FOR SALE: Tl 9914 compuler, 16 K programmable 
memory, 26 K read-Only memory, 30 K add-On read-0nly 
memory (preprogrammed) available. Five monlhs old . 
Comes with RS·232 Interlace and modem (300 bps). In · 
lerface and modem are one month old , hard ly used. 
Also , comes wllh GE tape recorder and dual recorder In· 
terface. Orig inally $2000, now $1500. Carl Hewitt, 
958 Woodlhrush Cl , San Jose CA 95120, (408) 268-9761 . 

FOR SALE: Two Hazeltine 1500 video terminals; $825 
apiece. Dusi covers Included with both, maintenance 
manual available . Both lermlnals one-year-0ld. Will ship 
UPS tor certified check. T Stowe or J Bon lakowsk l, POB 
1126, Neptune NJ 07753, (201) 295-9105, (201) 922·3460. 

FOR SALE: Amphenol 50 pin connectors. male and 
lemale wllh one melal hood per pair. All conlacts are 
gold·plaled. S15 per pair wllh hood. Also, some86 pin In· 
dustrlal wire-wrap edge conneclors , gold-pla led, $5 
each. Marc Samson, 4355 Royal Ave, Monlreal Quebec, 
H4A 2M7 Canada. 

FOR TRADE: Gas-panel display and power supply by 
Dlglvue . 512-by-512 dols, for 51 lines of 85 charac1ers 
each. Simple to lnlerface and control. Perfect for 
graphics. Buffered; no regeneration requi red . Uses XIY 
addressing. New cost $7000. lnteresled In Apple, 
TRS·80, and programsllnformatlon on ELF II (1802). E W 
Kiiby, 1904 Lewis St , Tarboro NC 27886, (919) 823·3775. 

FOR SALE: Radio Shack Level II, 32 K expans ion Inter· 
face, lwo disk drives. Exce llent condition . $1800. Will 
sell separal ely. Aoberl Websler, 3221 Riverside Dr 1147, 
Tulsa OK 74105, (916) 742·2538. 

WANTED: TAS-80, KIM. Complete unit. Give full details 
and you r lowest price for lhe unit . John Waskowltz, 
35·30 73rd SI , Flushing NY 11372. 

FOR SALE: Tl-59 programmable calculator and some 
soltware. Must sell . Software Includes accurate slop· 
walch program and Master Mina game. Mi tch Wyle clo 
Tally's Inc, 701 Bela Dr, Cleveland OH 44143, (216) 
461·3360. 

FOR SALE: 6800 syslem (MSI) wllh 32 K programmable 
memory, two Siemens SSSD l loppy·d lsk drives (300 
K bytes each), Cenlron lcs 306 lmpacl printer, and 
Beeh ive B· 100 terminal. Software Dynamics BASIC com· 
plier and MSI BASIC lnterpreler Included. Syslem can be 
upgraded to 6809 wllh FLEX If desired. All offers con
sidered; besl offer lakes. Wil l consider sell ing computer 
and disk drives separately. Gary Palrlck, 4110 Clark 11 , 
Kansas Clly MO 64111, (816) 753·2293. 

FOR SALE: SOL·20, 32 K slallc programmable memory 
(Dynabyle), and North Siar disk. Excellent condlllon. 
Sacrifice for 52250. Yannlck Benltah, 2626 Sl anford Ct , 
Ind ianapolis IN 46268, (317) 299·5202. 

FOR SALE: ELF II mlcrocompuler, 4 K stallc program
mabl e memory , Giant Boa rd (tape l n l erface , 
Monilor/Edltor, AS·232CITTY Interface, 8·bll pa rallel 110), 
ASCII keyboard, and Tiny BASIC. Al l unlls are assem· 
bled. Worlh over $300 In kll form. Only $250. Power sup· 
ply for Iha unll ; $40. Ex i ra ASCII keyboard can be pur· 
chased separately for 555. Flrsl reasonable offer wllh a 
money order takes II postpaid. Amil So lomon, 7 Yalr 
Slern St , Herzlla, Israel 46425, (011) 972·52-88127. 

WANTED: Persons lnleresled In cooperallve life In 
Wash inglon DC area dlrec led towards design ing, pro· 
grammlng, and construcllon of artlllclal lnlelllgence be· 
ings. AIB, 6504 Democracy Blvd, Bethesda MD 20034. 

FOR SALE: TAS·80 Scrlpsll Disk Word Processor. Brand 
new and unused. Complete wllh program disks, lnslruc· 
llonal casselles, manua l, binder, elc . The regu lar price 
for l hls word-processing program Is $99.95, bul I will sell 
mine for $50, Including firsl class poslage. W L Pierce, 
703 23rd SI S, Arllngl on VA 22202. 

FOR SALE: Healh H·l 1 16·bll compuler wllh 8 K byles 
of programmable memory and parallel lnlerface card. 
Fully assembled. Users manua l Included. $2300 va lue; 
wi ll sell for $1600. Craig Allenburg, 328 Taldan Ave, 
Virgin ia Beach VA 23462, (604) 499-6254 evenings. 

FOR SALE: BYTE Issue 11 lhru May 1977. Best offer 
takes lhe lot. Phi lip F Curllss. 2146 Lost Tree Way, 
Bloomfield Hiiis Ml 46013. 

FOR SALE; Heath Zenilh H·89 microcomputer. Brand 
new, lully assembled and lasted, floppy disk, casselle· 
tape Interface, 16 K programmable memory, software, 
and full documenlatlon. Lisi over $2500; sell for $1700. 
Rober! E Marlin , 2505 Cherrywood Ln, Tllusvllle FL 
32780, (305) 268-1164. 
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Symbolic Math Using BASIC 
Machine Problem Solving, Part 
2: Directed Search Using 
Cryptarithmetic 
The FORTH Standards Team 
The 6502 Gets Microprogram· 
mable Instructions 
Vector Graphics for Raster 
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FOR SALE: Texas Instruments Ti-59 programmable 
calculalor and PC-100 prlnler wllh four library modules, 
80 magnellc cards, PPX bulletins, PPX cata log, all 
documentation, and many programs. $525 value for 
$395. H D Moxness, 14 McGregor Ave , Mt Arllnglon NJ 
07856, (201 ) 663-2402. 

FOR SALE: Tulorlal on Paltern Recognition Ideas lhat 
will make your computer smarter (and which mlghl make 
lls enlrepreneurlal user wealthier). Send S0.45 In 
slamps. G Buller, 475 Selby Ln, Atherton CA 94025. 

FOR SALE: S-100: Wameco MEM·1A 8 K·by·8 static 
450 ns programmable memory, $120; SSM 110·4 2 
para l lel + 2 serial, $120. Al l clrculls socketed, full 
documenlallon. Surplus keyboard, keypunch slyle, 
melal case, one 5·by·7 display , thumbwheels, counler, 
no documentation, $25. Douglas Zimmerman, 2624 St 
Pau l St , Baltimore MD 21216, (301) 689·1698. 

FOR SALE: A copy of lhe fl rsl Issue of BYTE. In mini 
condition. Max Guze, t201 Mill St, Monlrea l Quebec, 
H3K 2B2 Canada. 

FOR SALE: Nearly new Glmlx compuler, excellent con di· 
lion. 6800 processor card , t6 K stallc memory card 
(Glmlx). $800. Also, Smoke Signal Broadcasllng disk· 
contro l ler card. $250. Paul Lamar, 123 S Juanlla St , 
Redondo Beach CA 90277, (213) 374·1673 wo rk, (2131 
316·6351 home. 

FOR SALE: Ex ldy Sorcerer with 32 K programmable 
memory; $895. S·100 expansion un it; $250. Both lor 
$1 100. Larry Shelton, 2470 Hummingbird Rd , Dalzell SC 
29040, (803) 499-2763. 

FOR SALE: North Siar Horizon 48 K wll h two double· 
denslly floppies . Bulll from kll and working perfectly. In· 
eludes extra blank dlskeltes, full assembly manuals, 
BASIC software and documen1a1 lon, and Z60 assembler 
programming manuals . $2000 firm . John Perez, 1946 
Wlnterpon Clusler, Roston VA 22091, (7031 620-5961 
evenings. 

FOR TRADE: Drake 2·A receiver and Q multlpller plus 
Heath DX 60-B and V.F.0 . for best AIM -65 offered. Also, 
exchanging programs, etc for OSI Challenger. Henry 
Etchason, Box 147, Sage AA 72573. 

FOR SALE: 16 K Apple II like brand new. In orig inal car· 
Ion. Super Mod wllh extra box. New recorder wi th 
counter. Four 6502 books by Zaks and MOS. ADC/DAC 
and AS-232 lnlerface. The new Apple II Reference Manual. 
Many materia ls, magazines, and notes (old and new 
BYTEs). MlcroChess 2.0. Big software library. My cost 
over $1450 and twelve months. Asking $1100. Lee Gi llie, 
1604 Elk 1140, Rock Springs WY 82901, (307) 382·5998 
after 5 PM MST. 

WANTED: Graduale s1uden1 on small budgel would like 
quotes on used Houslon lnslruments HIPLOT DMP-2 
and/or Apple graphics pad. Arthur B Busbey, 1025 E 57, 
Depl of Anatomy, Un lverslly of Chicago, Ch icago IL 
60637, (312) 955-5934. 

User's Column Towers Over 
Circuit Cellar in July 

Jerry Pou rnelle's first ins tall· 
ment of The User' s Column, en· 
t itl ed " Om i kro n T RS-80 
Boards, NEWDOS + , and Sun· 
dry Other Matters" (page 198), 
produced a favorable response 
from readers of the July BYTE 
who voted in the BOMB ta lly. 
Dr Pournelle won the first
place prize of $100.00. 

Steve Ciarcia, for his July 
Ciarcia's Circui t Cellar art icle, 
" Handheld Remote Control for 
Your Computerized Home," 
rece ived second place in t he 
voti ng. Steve was awarded 
$50.00. 
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A COMPANY TO RELY ON. .. 
UNITED BUSINESS PRODUCTS 

lb 

. .. .... .. .-~_ 

UNITED BUSINESS PRODUCTS (213) 448-4850NITED
20268 E. Carrey Rd . B USINESS 

PRODUCTSWALNUT, CA. 91789 (714) 594-5966&
NAM E OF COMPANY----- --------------------------------------- 

ADDRESS 

C ITY, STATE , Z I P ------- - --- - --- --------------------- ------------ 

ATTE NTION OR DEPT. 

A O The sw1ngline 1able top burster w ill separate smg1e-ply commuous 
lorms lnlo md1v1dua l sheets up 10 15" . Lenglh 21>'' 10 12·· . Paper weigh! 10 10 
110 lb bond Speed is constant al 125 fl. per mrnule. 

Wt. 95 lbs. Price S 899.00 
B D Our cuslom lorms have a guarantee l hal speaks lor itself . Our time on 
forms range trom two to five weeks for custom work and belore we start a job 
we now give a guaranteed sh ipping date and price. depending on an work, 
!rom. two to live weeks and lor everyday we're late we give you a 10% discount 
To gel a quo le Jusl mail lhe detached portion of I hos ad wilh sample of form or 
fayoul and we w ill ca ll you lhe day we gel lhe Informat ion wllh a price and 
guara r-. teed day of shipmenL 

C D Th e swingli ne table top decol lator is a port able uml w hich separat es 
both carbon and carbo nless continuous computer forms into stacks. The 
separated carbon is easily and neatl y removed lrom carbon pick-up spool. 
Form size 1s up to 15" wide. WI . Is 10 to 110 lb. bond paper, and the speed is 
variable from 75 to 200 feet per m inu1 e and takes o nly 120 volts AC 60 her tz. to 
operate. 

WI. 40 lbs. Price S 419.00 
O D The Datatec h lnl 1mus 007 shredder w orks for Scotland Yard. for 
government au1hornies, for important corporations . banks and embassies. 
The cuthng capaci ty is 12 to 14 sheets at one pass. Cross cut is 1/35 x 3/8. II has 
a 2 H P motor and runs off of 2.20/ 380 V 3 phase. 

Wt. 320 Lbs. Price $6799.00 

E 0 The In timus 306 1s designed tor trouble free operation and has a swi tch 
for forward and reverse ro1a11o n. II has 2 motors with te rminal overload. 
Housing consis ts o f coated steel, moun ted on rubber cushions lor noiseless 
shredding. The 306 can si t o n a table or a stand. Cutling width is '..ti " or '!. " and 
has two ISO wall I 10 V 60 cycle. 1 phase mo1ors. 

Wt. 66 Lbs. Price $1199.00 
F 0 The lnt imus Simplex is designed tor secun ly without problems in lhe 
office. One push of the button renders confidentia l Information in lo five 
1llcglb le paper strips •4 ·· thi n. The simplex has a wide opening in the middle for 
throw away of cans. etc . Even a paper clip is simply cu l into pieces. The cuning 
capacity is 8 to 10 shee ts at one time. It has a 1/ 5 H.P. motor and runsolf of i ~O 
volts. 

Wt. 27 Lbs. Price S 599.00 
G 0 Ou r catalog cons ists of more info rmation on equipmenr in th is ad. 
Other models are available p lus a complete hne of calcula tors and 1ypewrl1ers 
by Adler , Lath em tirne recorders. several varle1les o l sa les. and our 
d1sinteg rato r that destroys paper. al uminum. fllm and carbon 10 a comp lele 
loss o f idcnll l y. 

Price $2.00 
H O Free Brochures and more information· 

l. o Business Fo rms 

2 o Calculators 

3 o Forms Handling Equipment 

4. o Time Recorders 

5 a Typewriters 


Terms: Check or money order U.S. funds only . Prepaid orders add 3% S/ H, COD's add 5% S/H (U.S.on ly) . California 
•·• reside nts add 6% sales tax. 
I- Prices subject to change without notice. - VIS4 Il
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Cost Effective Systems for the 

Microcomputer OEM. 


Ohio Scientific has been building small 
business microcomputers and personal 
computers since the beginning of the 
microcomputer revolution. Most Ohio 
Scientific products incorporate a bus 
architecture utilizing modular circuit 
cards mated to a multi-slot backplane. 
Ohio Scienlific 's 48 signal line bus is 
designed lo effectively marry !he versa· 

· lility and modularity of bus architecture 
with lhe economies of consumer produc ls 
producing an ultra-low cost yet reliable 
system. Many industrial users of micro
computers recognize the economy and 
versatil ity of Ohio Scientific 's modular 
computer boards and util ize these boa rds 
and subsystems as well as customers 
who purchase complete computer 
systems on an OEM basis. 

Ohio Scientific's 

New OEM Program 

Ohio Scientific now recognizes the 
importance of the OEM marketplace and 
is introducing a complete program for the 
board level OEM user as well as the 
system OEM. The program starts with our 
s tandard products including three CPU 
boards. a broad range of static and 
dynamic memory boards, mini and 8" 
floppy disk controllers . pr inter controller s. 
multiple RS~232 porl boards, a hard disk 
controller. and video interface wilh 
optional keyboard. Backplanes with two. 
lour. eight or sixteen slots are available. 
These standard products are now being 
supplemented by a broad range of 

products spec 1f1cally for the OEM user 
including: 

• New universal telephone 111terface 
board which l1as aulo·dia l capabi lity, 
auto-answer capability, lone encoding 
and decoding, answer and originate 300 
baud modem and voice 110 via tape 
recorde r or opt ional phonetic voice 
output sys tem. 

• New calenda r-c lock w1ll1 seve ral monlh 
batte ry backup capabil ity wh1cl1 can be 
programmed to automatically restart 
the computer or shut of i the compu ter at 
set times. The circuit boa1d also 
includes automatic powe1-la il res tart 
capability. 

•	 Instrumentation quality l1igh speed . 
12-bit analog AID - DIA module wi th a 
16-channel input multiplexer and two 
12·bll DIA con ver ters. 

• A large range ol para Itel interface 
opt ions including ci rcuit cards conta111· 
ing 48 paralle l 110 lines. 

• New solderless prolotyprng boa1d which 
connects lo ll1e computer sys tem 
and allows rapid prototyping of new 
interface ideas. 

• System PROM b!aster which accepts BK 
through 64K bit industry standard 
EPROMS and a universal EPROM-ROM 
card. 

• A card edge extender. bus anal yzer and 
bus compallble breadboards 

Documentation 
All of Ohio Scientific maJor circui t boards 
are now lully documented by Howard 
Sams (the ong rnator of the Sams Photo· 
tact series for Consumer Etec tronrcs) 

servic ing manua ls which include 
block diag rams. schematics. 
detailed pic torial s. pa rts place· 
rnenl diagrams and parts li sts 

providing the designer. systems integraler 
and serviceman wilh detailed hardware 
information. Ohio Scientific is offering 
qualified OEM users its principal disk 
operating system (OS-630 V3 .2) which 
supports multiple languages. mini-floppies, 
8 " floppies . printers, modems and other 
accessories in documented Source Code 
and machine readab le form which can be 
reassembled on standard OSI computers 
Th is gives the product developer lhe 
ultimate flexibility 1n integrat ing 1J1ese 
components into his total system design. 

Best of all is the Price 
Because of Ohio Scientific 's hundreds of 
thou sands of boards per year volume for 
the consumer and small business market. 
these products cost a mere fraction of the 
corresponding LSI· 11 . SBC or S· 100 bus 
boards. This economy allows you to utilize 
a floppy subsystem in your product at a 
total cost typically less than an EPROM 
based system from other vendors. 

Ohio Scientific 's reasonably priced 
universal telephone interface and voice 
output capabilities allow you to integrate 
advanced telecommunications, remote 
control capabilities and/or unlimited 
vocabulary voice response in your 
systems at the same price as a "bare 
bones" implementation with other bus 
architec tures. 

Easy to Start With 
Getting started with the OSI bus arch11ec· 
tu re is now aasy with documentation, off 
the shelf availabil ity, and economical 
computer systems for in-house software 
development using Assembler. BASIC 
FORTRAN or PASCAL. Ohio Sc ienlil1 c· ~ 
new OEM contract provides easy to sta rt 
with terms and generous volume 
discounts. 

For more information and the name and 
phone number of your local Ohio 
Scientific OEM representative call 
1·800-321·6850 toll free. Please sper.ify 
your interest as an OEM user. 

Circle 353 on Inquiry card. 

1333 SOUTH CHILLICOTHE ROAD 
AURORA. OH 44202 • (216) 831 -5600 
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