


YOUR CHOICE-smart either iNay 
• Over 140 software driven functions 

• 82 x 24 or 82 x 20 screen format - software selectable 

• High resolution 7 x 12 matrix characters - P-31 green phosphor 

• Upper/lower case character set - plus graphics character set 

• 56-key alphanumeric keyboard - plus 12-key cursor, numeric pad 

• Internal editing functions - insert, delete, scroll, roll, slide, etc. 

•Parallel printer 1/0 port 

• 50 to 38,400 baud operation - programmable 

• Cursor type, cursor position, print control characters, protected fields, 

shift inversion, dual intensity and many other features 


8212 - twelve-inch diagnonal screen or 8209 - nine-inch diagnonal screen 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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What Cromenico computer card 

capability can do for you 


with languages like FORTRAN,The above diagram shows in a func­
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. · 

These are all cards that plug into our 
5-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 

MULTI-PROCESSING AND 

INTELLIGENT 1/0 


The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new 1/0 Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 

intelligent 110. It opens the door to a 


· whole new group of applications and 

tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautiful high­
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-lV pictures. J 

C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter­
minals, printers, color monitors and disk 
drives. 

CONTACT YOURCROMEMCO REP 
There is even more capability than 

we're able to describe here. 
Contact your Cromemco rep now and 

get this capability working for you. 

CROMEMCO COMPUTER CARDS 
• PROCESSORS - 4 MHz Z-80 A CPU, single 

card computer, 1/0 processor • MEMORY ­
up to 64K including special 48K and 16K two­
port RAMS and . our very well known 
BVTESAVERS* with PROM programming 
capability • HIGH RESOLUTION COLOR 
GRAPHICS ­ our SDI offers up to 754 x 482 
pixel resolution. •GENERAL PURPOSE 
INTERFACES-QUADART four-channel serial 
communications, TU-ART two-channel 
parallel and two-channel serial, BPIO S.port 
parallel, 4PIO 4-port isolated parallel, D+ 7A 
7-channel D/Aand ND converter, printer inter­
face, floppy disk controller with RS·232 inter­
face and system diagnostics, wire-wrap and 
extender cards for your development work. 

You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 

LOTS OF STORAGE 
These days you often want lots of disk 

storage. So you can select from our disk 
controller card which will operate our 5" 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11-megabyte hard disk 
drives. 

POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 

Cromemco ™ 
a I ncorporated 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 

Tomorrow's computers today 
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Ultrasonic heart sector scan High-resolution display with alphanumerics 

Get the professional color 

display that has 


BASIC/FORTRAN simplicity 


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

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

Basically, th is new Cromemco Model 
SOI * 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 pi xels) . 

When we say the SOI 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 SOI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN­
like commands. 

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

•u.s. Pat. No . 4 12 1283 
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Model SOI High-Resolution Color 

Graphics Interlace 


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
tical line spacing is 1 pi xel. 

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 w ith our high­
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 

Model SOI 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 example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

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

C3 Cronaemeo 
Incorporated 

280 BERNA~DO AVE., MOUNTAIN VIEW, CA 94043 • (415) 964-7400 

Tomorrows computers today Circle 98 on inquiry card . 



Volume 6, Number 6 Junel981 

Features 
3 6 Logo for Personal Computers by 

Harold Nelson I A preview of the first small-computer 
versions of this exciting language. 

46 Build a Low-Cost Speech­
Synthesizer Interface by Steve Ciarcia I The 
Digitalker integrated circuits from National Semiconductor 
can easily give your computer a limited spoken 
vocabulary. 

7 2 Mathematical Modeling: A BASIC 
Program to Simulate Real-World Systems 
by Randall E Hicks I A Compucolor II BASIC program 
effectively simulates a physical system through the solu­
tion of a system of linear differential equations. 

11 0 A Computer-Based Laboratory 
Timer by John Gibson I Accurate, repeatable time 
measurements can be made in rapid succession, and 
logged for later use. 

216 CP/M: A Family of 8- and 16-Blt 
Operating Systems by Gary Kildall /An over­
view of Digital Research 's operating systems, including a 
16-bit operating system. 

248 The UNIX Operating System and 
the XENIX Standard Operating Environ­
ment by Robert Greenberg I An inside look at a 
large-computer operating system implemented for use 
with microprocessors. 

268 The Ins and Outs of CP/M by 
James Larson I Directly access the 1/0 and disk access 
functions of the CP/M operating system . 

3 0 2 Build a Super Simple Floppy-Disk 
Interface, Part II by Roger Camp and James 
Nicholson I A moderate amount of software makes the 
I 0-device circuit into a flexible floppy-disk controller. 

3 7 8 An Easy-to-Use AID Converter by 
Robert Daggit I This analog-to-digital converter 
features six input channels with accuracy of 8 to I 0 bits. 

392 The Impossible Dream: Computing 
e to 1l6,000 Places with a Personal Com­
puter by Stephen Wozniak I An 8-bit microcom­
puter is harnessed to the Herculean task of computing the 
mathematical constant e to 115,925 places. 

Reviews 
24 RAMCRAM Memory Module for the Atari by 

Mark Pelczarski 

88 Information Unlimited: The Dialog Information 
Retrieval Service by Stan Miastkowski 

176 Four Word Processors for the Apple II by Keith 
Carlson and Steve Haber 

352 Startrek 4.0 and Startrek 3.5 by Scott Mitchell 

356 The BOS C Compiler by Christopher Kern 

Nucleus 
6 Editorial: The New l 6-Bit Operating Systems. or, The 

Search for Benutzerfreundl1chkeit 
12 Letters 
30, 162, 384 Technical Forums: LISP vs FORTRAN: A Fan­

tasy: We Interrupt This Program .. . ; A Votrax Vocabulary 
146 Education Forum: Microcomputers in Education : A 

Concept-Oriented Approach 
168 Programming Quickie: Z80 Table Lookup 
208 BYTELINES 
234 System Notes: LIST - A Source-Listing Program for the C 

Language 
342 Ask BYTE 
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364, 374 Book Reviews: Musical Applications of 
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In This Issue 

It's the operating systems that turn a hunk of hardware into a clever 

machine. As Robert Tinney's cover drawing depicts, they are the brains 
behind the brawn of today's computing systems. 

This month two articles analyze the most popular operating system, "CP/M: 
A Family of 8- and 16-Bit Operating Systems," by Gary Kildall, and James 
Larson's "The Ins and Outs of CflfM ." If you can get by the title of Chris 
Morgan's editorial - "The New I 6-Bit Operating Systems, or, the Search for 
Benutzerfreundlichkeit" - you'll discover what form the operating systems 
of the future may take. And Robert Greenberg presents what may be the next 
popular operating system in his article, "The UNIX Operating System and the 
XENIX Standard Operating Environment." 
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in Europe. and S4.50 elsewhere. Foreign subscriptions and sales should be remitted in United States funds drawn 
on a US bank. Printed in United States of America. 
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by BYTE Publications Inc. All rights reserved . Where necessal)'. permission is granted by the copyright owner for 
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base fee of s1.00 per copy of the article or item plus 25 cents per page. Payment should be sent directly to the 
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the permission of McGraw-Hill is prohibited. Requests for special permission or bulk orders should be addressed to 
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" ... stands well above 
other S-100 graphics dis­ " ... better monochromatic 
plays in its price and per­ . . . display . . . . " 
formance range." ELECTRONIC DESIGN, 

BYTE, Product Review 1981 Technology Forecast 

MICROANCELO 

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 

RS-170 com­ Light pen 
posite or direct interface 
drive output Time multi­

plexed refresh
Local or external 
sync generation 4K resident 

Screenware™ 
Pak I operating4 Mhz ZBO 

systemmicroprocessor 

32KRAM
60 hertz real­ isolated from
time clock host address 

space
8 level interrupt 

High speedtie-in 
communications 

IEEE SlOO bus over parallel 
compatible bus ports 

Screenware™ Pak I And now . .. COLOR!! 
A 4K byte operating system resident in PROM on The new MicroAngelo™ Palette board treats from 
MicroAngelo™. Pak I emulates an 85 character 2 to 8 MicroAngelos as "bit planes" at a full 
by 40 line graphics terminal and provides over 512 x 480 resolution. Up to 256 colors may be 
40 graphics commands. Provisions exist for user chosen from 16.8 million through the program­
defined character sets and directly callable user mable color lookup table. Overlays, bit plane 
extensions to Screenware™ Pak I. precedence, fade-in, fade-out, gray levels, blink­

ing bit plane, and a highly visual color editor areScreenware™ Pak II 
standard.

An optional software superset of Pak I which 
adds circle generation, polygon flood, program­
mable split screen for separate graphics and ter­
minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD SC/CN
Pascal compatibility, and more. 

8455-D Tyco Road •Vienna. Virginia 22180 •TWX: 710-831-9087 • {703) 827-0888 
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Circle 114 on inquiry card. 

When you're tired of following your 
friends to the clay pits, do your 
modeling with PlAtl80'". 

PLAN80 is a financial modeling system that 
runs on a desk top computer. It's easy to 
use yet powerful enough to replace most 
timesharing applications. 

PLAN80 lets you tackle any numeric pro­
blem that can be defined in worksheet for­
mat. It performs complex calculations quick­
ly and precisely and lets you examine 
"What if?" questions so you can evaluate 
more p lanning alternatives in greater detail. 

With PLAN80 you get more than your 
calculated results .. You know how you get 
them. because you define rows and col­
umns with fami liar names such as UNITS. 
PRICE and JANUARY and express calcula­
tions in terms such as SALES= UNITS • PRICE. 
It's easy to review your assumptions and 
methods with people who have never seen 
PLAN80. 

At any point in the PLAN80 model you may 
display or print results on your screen. 
printer or disk. save all or part of the results 
for use by another model. or play "What 
if?" by inputting new values. recalculating 
and displaying or printing results . 

Best of all. you can incorporate PLAN80 
results into any report that requires a finan­
c ial model-using your word processor-to 
create professional results for a polished 
business p lan. 

Anyone can use PLAN80 to create 
budgets. project sales or analyze costs-or 
even build a complex system of interrelated 
p lans. 

PLAN80 requires 56K RAM & CP/M. Specify 
Z80. 8080 or CDOS. Formats: 8" single densi­
ty IBM soft-sectored. Cromemco CDOS. 5114'' 
Northstar DD. Micropolis Mod II. Superbrain 
3.0. 
Price is $295. Manual alone-S30. 
Add 57.00 for shipping & handling. 

SOFTWARE 
SOFTWARE 
DIGITAL MARKETING 
DIGITAL MARKETING 

2670 CHERRY LANE 
WALNUT CREEK • CA 94596 

( 415) 938-2880 
CP/M !rcidemork D9101~cnCCXJS lroClernt:i rt.: 
Oor~Tceo Suoerbro1n trOOernork lntertec Coto SystPms 
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I - Editorial 

The New 16-Bit Operating 

Systems, or, The Search for 


Beniitzerfreundlichkeit 

by Chris Morgan, Editor in Chief 

"Benutzerfreundlichkeit: (literally 'user friendliness) The 
philosophy that a system should be constructed with the 

interests of the user as the chief concern." 

- from The Practical Guide to Structured Systems Design 

by Meilir Page-Jones, Yourdon Press, New York,1980, page 338. 


Sam Goldwyn, the "G" of MGM, was famous for his inside-out logic. He 
once said, "A verbal agreement isn't worth the paper it's written on." This 
month's topic prompted me to coin a "Goldwynism" of my own: 'The best time 
to talk about the future is before it happens." 

In one sense 16-bit microcomputers are definitely here, yet in another they 
are strangers to us. The personal-computer community still lives in an 8-bit 
world, straining all 8 bits of every word to perform miracles. 

But all that can and must change. Opponents of 16-bit systems cite cost and 
software conversion problems as the two main justifications for staying with 8 
bits. Yet, how can software keep pace with the increased demand for more 
sophisticated graphics, to name only one area, unless we can address more 
than 64 K bytes of memory? How will we be able to access the staggering 
amounts of information in future memory banks without an increase in word 
size? And then there are the exciting new languages like Smalltalk that demand 
16 bits for their operation. Simply put, 16 bits is the only way to go. The 16-bit 
operating system, therefore, becomes a critical link in the computing chain. 

Doing It Right the Second Time 
The operating system is the "master controller" of the computer: it gets us 

going when we turn on our computers, keeps track of files, lets programs talk 
to one another, performs input/output tasks, and so on. Put charitably, most 
operating systems in the 8-bit world have been afterthoughts or compromises 
in design. Even CP/M, a de facto standard in our field, has been criticized as 
being awkward for nontechnical users. But CP/M's ubiquitousness is responsi­
ble for the development of a lot of valuable software that would otherwise 
probably not have been written. 

The sin of inefficiency is venial compared to the mortal sin of "user­
unfriendliness." I'd buy an operating system any day that takes a long time to 
run a given program but which makes me more productive by communicating 
with me in useful ways. Let's face it: most of us don't have to worry about real­
time process control and its inherent time constraints. And the cost of a line of 
code is becoming astronomical. 

KEVIN COHAN 1956-1981 
Kevin Cohan, BYTE technical editor, died April 22nd when the car 
he was driving left the road, striking a tree. He was 24 years old. 
Kevin joined the BYTE staff in November, 1980, after attending 
Dartmouth College, and was a valuable and well-liked member of 
our "family ." He w ill be missed. 

Circle 286 on Inquiry card. --+ 6 



Storage for your Model III. 

• 

Percom Mini-Disk Drive Systems for TRS-80* Computers .. . 

Now! Add-On and Add-In Mini-Disk 

The industry leader in microcomputer peripherals, 
Percom not only gives you better design, better 

New for the TRS-80* Model III 
Patterned after our fast-selling TFD Model I drives. And 
subjected to the same reliability controls. These new 
TFD mini-disk systems for the Model III provide more 
features than Tandy drives, yet cost far less. 
• 	 Flippy Capability: Both internal (add-in) and 

external (add-on) drives permit recording on either 
side of a diskette. 

• 	 Greater Storage Capacity: Available with either 40­
or 80-track drive mechanisms, Percom TFD mini-disk 
systems store more. A 40-track drive stores up to 180 
Kbytes - formatted - on one side of a 5-inch 
diskette. An 80-track drive stores a whopping 364 
Kbytes. 

• 	 1.5 Mbyte On-line: The Percom drive controller 
(included with the initial drive) handles up to four 
drives. With four 80-track mini-disk drives you can 
access over 1.5 million bytes of on-line file data. 

Moreover, the initial drive may be either an 
internal add-in drive or an external add-on drive. And 
whichever configuration you get, the initial drive kit 
comes complete with our advanced 4-drive 
controller, interconnecting cables, power supplies, 
installation hardware, a DOS and of course the drive 
mechanism itself. 

• 	 First Drive Includes DOS: OS-80rM, Percom's fast 
extendable BASIC-language disk operating system, is 
included on diskette when you purchase an initial 
drive kit. Originally called MicroDOS, OS-80 was 
favorably reviewed in the June 1980 issue of Creative 
Computing magazine. 

• 	 Works with Model Ill TRSDOS: Besides being fully 
hardware compatible, Percom's Model III 40-track 
drive systems may be operated with Tandy's Model III 
TRSDOS - without any modifications whatsoever. 
And, TRSDOS may be easily upgraded with simple 
software patches for operating 80-track drives. 

Percom TFD add-on drives start at only $399. Model 
Ill Drive kits start at only $749.95. 

Quality Percom products are available at 
authorized dealers. Call toll free 1-800-527-1592 
for the address of your nearest dealer or to order 
direct from Percom. 

quality and first-rate service, but you pay less 
to boot. 

Still #1 for Model I 
As if greater storage capacities, exceptional quality 
control measures and lower prices aren' t reasons 
enough to make Percom your first choice for Model I 
add-on drives, all Percom Model I drives are also rated 
for double-density operation. 

Add our innovative DOUBLER™ adapter to your 
Model I Expansion Interface, and with Percom drive 
systems you can enjoy the same double-density storage 
capability as Model III owners. 

The DOUBLER includes a TRSDOS*-like 
double-density disk operating system called DBLDOS™ 

We also offer a double-density Model I version of 
OS-80 as well as DOUBLEZAP programs for modifying 
NEWDOS/80 and VTOS 4. Ot for DOUBLER 
compatibility. 

Of course you don't have to upgrade your computer 
for double-density operation to use Percom mini-disk 
drive systems. In single-density operation, our TRS-80* 
Model I compatible 40-track drives store 102 Kbytes of 
formatted data on one side of a diskette, and our 
80-track drives store 205 Kbytes. By comparison, 
Tandy's standard drive for the Model I stores just 86 
Kbytes. 

And like our Model III drives, Model I add-on drives 
are optionally available with "flippy" storage capability. 

System Requirements: 
Model Ill: 16-Kbyte system (min) and Model III BASIC. 
The second internal drive may be installed after the first 
internal drive kit is installed, and external drives #2, #3 
and #4 may be added if either an internal, or external 
first-drive kit has been installed. External drives #3 and 
#4 require an optional interconnecting cable. 
Model I: 16-Kbyte system (min) , Level II BASIC, 
Expansion Interface, disk operating system and an 
interconnecting cable. For double-density storage, a 
Percom DOUBLER must be installed in the Expansion 
Interface and DBLDOS (comes with the DOUBLER) or 
other double-density DOS must be used. For 
single-density operation, a Percom SEPARATOR™ 
adapter, installed in the Expansion Interface, will 
virtually eliminate ' 'CRC ERROR - TRACK LOCKED 
Our" read errors. Prices and specifications subject to change without notice . 

[~Eflll()M J 
PERCOM DATA COMPAN Y. INC . 
211 N. KIRBY GARLAND. TEXAS 75042 

C214J 272·3421 

; rrademark of Tandy B.adio Shack Corporation which has no relationslilp to Percom Data Company. 
MoOUBLER. DBLDOS. 05~80 and SEPARATOR are trademarks of Percom Data Company, Inc. 

tTrademark of Virtual Technology Corporation. 



A simple algorithm 

We work with the serious systems integrator .. . on terms 
that make sense to you. That means giving you a set of 
products which expand your limits, not reduce them . 

We manufacture the most complete family of high quality 
IEEE/696 S-100 mainframes on the market. Choices in ­
clude three mainframes in rack-mount or table-top pack ­
ages with complete board sets, to serve as the building 
blocks for your 8 or 16 bit system. We also provide other 
options ranging from complete floppy disk systems right 
up to our proven Pascal development system. 

The f factor: one source. 
No matter which option you choose, you get the benefit 

of working with completely integrated products .. . fully 

assembled and tested .. . under one warranty and one 

price structure ... leaving you free to concentrate on 

value-added application development and sales. 


*In Calculus, a fundamental statement in the definition of limit; interpreted 

Choose from mainframe options ... 
Select from three packaging options: Rack-mount, table­
top or front panel models. All three feature our 20 slot 
S-100 motherboard with 25 amp power supply and are 
delivered fully assembled and tested with our Series IJ 1M 

board sets. Any board configuration you choose works 
with any DPS-1 version, allowing you to vary your pack­
age offering, or develop on one version and marke~ 
another. 

• Front Panel model - a powerful development and 
diagnostic tool for Z-80tsystems, which can be used for 
prototyping, servicing, debugging, and software or 
hardware development. Use its features to set break­
points, trigger scopes, single step, slow step and more. 

• Front Panelless desk top model - a lower cost option for 
OEM or other turnkey operations which do not require 
the extra capability of our Front Panel. 

• Rack Mount version - features a heavy gauge frame 
designed to fit into standard 19" racks. CVT power supply 
for brown out immunity is standard . 

here to imply: "For your integration problem, lntersystems has a solution." t Registered trademar1< of Zilog. Inc. 



these individual 
features; 

Board level options ... 

lntersystems mainframe packages, 
equipped with Series 11 boards, are opera­
tional in both 8 and 16 bit settings and 
support extended addressing in both 1/0 
and memory space, recognizing 16 bit 

1/0 addresses and 24 bit memory 
addresses. Just look at 

• MPU-80-uses a Z-80, 8 vectored in­
terrupt lines and two 4K windows to ad ­
dress up to 1 Megabyte of RAM without 

• 6 Sl/O - six individually software­
controllable serial 1/0 ports with op­
tional interrupts. Each can run .RS 232 at 
up to 19,200 BAUD, as can our Vl/O 
board. 

• Vl/0 - has two serial ports; two 8-bit 
parallel output and two 8-bit parallel 
input ports plus 8 individually controlla­
ble command lines and 16 levels of vec-· 
tored interrupts. 

• FDC II-can OMA up to a full track into 
16 Megabytes of memory. Optionally 
generates interrupts and handles up to 
four 8" floppies. 

• MPU-8000 - available with the non­
segmented Z-8002t, which directly ad­
dresses 64K, or the segmented Z-8001 t , 
which can directly address 8 Megabytes. 

Extended systems options ... 

Interfacing disk drives is not a trivial mat­
ter, so when your objectives and re­
sources dictate you spend your energy 
elsewhere, use our resources to perform 
the service for you. We can add our disk 
drive package to any Z-80 or Z-8000 con­
figuration we provide ... again, fully as­
sembled and tested and covered under 
one warranty. 

Or our complete 
Pascal Development System. 

We use it for our own hardware and 
software development. It includes either 
table-top mainframe, two 8" floppy disks, 
128K RAM, CP!M", and lntersystems 
Pascal/Z™ compiler and Cache BIOS 1M. 

THIS SYSTEM IS FAST! Why? Because 
our ultra-fast Cache BIOS automatically 
buffers whole tracks, eliminating most 
disk accesses. This delivers up to three 
times. the throughput of any other 
floppy-based system we know and is 
equal to many small hard disk systems. 

large or small. 

The system is versatile, too. SET program 
allows you to change many BIOS 
parameters and specify control charac­
ters to enable special features such as 
diagnostic output to trace program execu­
tion . It can also provide remote 1/0 to 

link your system to almost any 
other computer, 

And it's reliable. The Cache BIOS System 
runs continuous memory tests when idle, 
and verifies with a Read after Write and 
Read after Read. 

And the system also includes our 
·Pascal/Z, a true native compiler pro­
ducing ROMable and Re-entrant code. It 
features a minimum of extensions chosen 
for the development of your scientific and 
business applications. And it's compati­
ble with our native code Pascal for 
Z-8000, providing a graceful upward 
path to 16 bit applications. So what you 
write now is right later. 

One choice you won't have to make... 

We don't believe you should ever have to 
sacrifice good technical support to find a 
good product. We' ll back you to the hilt 
with services like free technical consulta­
tion, board-swapping, diagnostic pack­
ages, and documentation that gives you 
all you need to integrate, operate and 
maintain your system ... right down to 
schematics of the boards. 

Your solution should be clear. 

Whether you ' re integrating for scientific, 
governmental or commercial applica­
tions, lntersystems can provide a Delta for 
your Epsilon . 

Talk to us today. 

Ithaca lntersystems Inc., 
Dept. B 
1650 Hanshaw Road, 
P.O . Box 91 
Ithaca, NY 14850 

Phone 
(607) 257-0190 

bank select. 

· • 64KDR- sophisticated refresh circuitry Daa~®a~J\~g~g[Q~™
allows unlimited OMA and absolutely re­

liable operation without wait states. Mieras far bigger ideas. 


Circle 183 on Inquiry card. 
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High
Technology 
We make our 
competition
obsolete 
with Information Master,™ 
Data Master,™ and Transit.™ 
Information Master is clearly the 
best information management 
softwareavailableforyour Apple II,* 
and it's the easiest to use. 
Here are two very useful 
companions that add even more 
power to Information Master. 
• Data Master - Alter the file 

layout of existing Information 
Master files without re-entering 
data. Add, omit, change fields, 
subdivide and append files 
selectively. 

• Transit - Convert VisiCalc* files 
(and almost any other files you 
may have) into Information 
Master files . 

See your computer dealer today 
for all the details. 
• VisiCalc is a trademark ol Personal Software. Inc . 

Apple II is a 
trademark of 
Apple 
Computer. 
Inc. 

High 
Technology, Inc. 
Software Products Division 
PO. Box B-14665 
8001 N. Classen Blvd . 
Oklahoma City, Okla. 73 11 3 
405 840-9900 

·Apple II 1s a trade name of 
Apple Computer. Inc. 
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Editoria•--------------------------­
Now we have a chance to start with a clean slate. Soft­

ware manufacturers are filling their 16-bit tabula rasas 
with offsprings of UNIX, an operating system developed 
at Bell Labs in 1969 by Kenneth Thompson and Dennis 
Ritchie. (See Robert Greenberg's article, "The UNIX 
Operating System and the XENIX Standard Operating 
Environment," page 248 .) A software engineer was 
quoted in a recent issue of Electronics magazine (March 
24, 1981, page 119) as saying that UNIX is '1ike sitting 
behind the wheel of a well-tuned sports car-when you 
press the gas, it goes, and when you hit the brakes, it 
stops. It's the ultimate in responsiveness, and yet all the 
while you are riding in comfort." UNIX deserves such ac­
colades. Its hierarchical file structure lends much needed 
order to the chaotic approaches found in many personal 
computer operating systems; it is designed for truly effi­
cient multi user operation; the elegant idea of the pipe 
allows data to flow from program to program efficiently; 
and the shell program acts as a user-friendly interface to 
the rest of the operating system. An excellent example of 
UNIX's versatility, described in Greenberg's article, 
shows how the user can add a simple spelling correction 
program to a system, with just one line of code. 

New Programs 
Several software vendors have taken out licenses to 

adapt UNIX to 16-bit personal computer systems. These 
include Microsoft, Whitesmiths, Zilog, and Onyx, the 
developers of XENIX, Idris, Zeus, and Onix, respective­
ly. Among non-UNIX-related 16-bit operating systems, 
OASIS, developed by Phase One Systems Inc, has re­
ceived high marks from many professional programmers. 
And judging from its past track record with CP/M, 
Digital Research's new CP/M-86 should also become a 
major factor in the market. (See "CP/M: A Family of 
8- and 16-Bit.Operating Systems;' by Gary Kildall, page 
216.) 

Despite the recent relaxation of UNIX licensing fee con­
ditions by Western Electric, the UNIX offspring will not 
be cheap. Operating system software could sell for more 
than $2000. However, Lifeboat Associates' version of 
XENIX will probably retail for less than $1000 by the end 
of the year. 

The8-bit computer is far from dead. There is too much 
good 8-bit software around for this to happen. And, for 
many applications, it's hard to beat the price­
performance ratio of the 8-bit machine - at least by 
today's prices. Sixteen-bit and 8-bit machines will coexist 
for many years to come. I don't believe in ,the "mutually 
exclusive" school of computer punditry. Just as no high­
level language has ever supplanted another (can readers 
give me an example of this?), 8-, 16-, 32-, (etc) bit 
microcomputers will coexist in the future. 

In our field, the future becomes the present overnight. 
You don't need a crystal ball to state emphatically that we 
have not seen the end of the 8-bit versus 16-bit debate. 
But the new operating systems do add a welcomed layer 
of professionalism to personal computing.• 

Circle 343 on inquiry card. --+ 
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Apple 1/0 Interfaces. 

SSM Spells Success Three Ways. 


SSM helps you get the most from your 
Apple II* computer. Choose from three 
general purpose interface boards. With flex­
ibility and prices that translate to big savings. 
Now, and when you upgrade. 

Serial t A J 0 ™). Our ASIO gives you a 
full-duplex RS-232 interface. Plus jumper­
selectable rates from 110 to 9600 baud. You 
also get software control, three handshaking 
lines and two output plugs-so you can con­
nect your Apple to a modem or to a 
terminal/printer without 

need a sometimes-serial or a soinetimes­
parallel operation. This single-board solution 
packs a lot of performance for the price. 
Thousands are now being used. It even lets 
you operate both ways-simultaneously­
under Pascal, or with special drivers. 

All three boards feature powerful firmware 
so you don't have to write software to use 
them. The ASIO and AIO include cables. 

Whether you're an OEM or end-user, we 
can supply virtually any quantity you need. 

Quickly. Even in kit form. 
modifying the cable. For the latest word on these, 

arallel (APIO™). For see your local computer 
parallel interfaces, our dealer. Or call us today. 
APIO offers two 8-bit You may also want to look 
bidirectional ports. We also into our cost-effective 
include additional interrupt A488™ board which con­
and handshaking lines, plus verts your Apple II into an 
software control of the in­ IEEE-488 controller. 
terface configuration and data SSM Microcomputer Products, Inc., 
direction. Cables for Centronics 2190 Paragon Drive, San Jose, CA 

95131 . (408) 946-7400. (TWXand other printers are optional. 
910-338-2077. Telex 171171.) l (AIO™). Choose our 
•Apple and Apple JI arc trademarks of Apple Computers Inc.tried and proven AIO when you SSM Microcomputer 
ASIO, APIO, AIO and A4S8 arc trademarks of SSM Micro· 

Products, Inc. computer Products. Inc . 
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Le~ters 

Circle 44 on inquiry card . 

OSI Stlll In 
Personal-Computer Business 

As a result of "Ohio Scientific Sold" 
("BYTELINES," March 1981 BYTE, page 
246), we have had several telephone calls 
from dealers who were disturbed by 
BYTE's report that "In all likelihood OSI 
will move away from personal computing 
and into the small-business market." This 
statement is a false and damaging "projec­
ture." 

When Ohio Scientific was founded in 
1975, our first products were designed for, 
and directed to, the personal-computer 
market. In 1977, when other smali-<:om­
puter manufacturers were entering the 
"fun and games" computer market, OSI 
introduced the Challenger C3B Business 
Systems, featuring a three-processor 
system with 74-megabyte Winchester 
hard-disk storage. ' 

As a pioneer in small business-com­
puter systems, we feel we moved into the 
small-business market some time ago. Our 

first business-system advertisements ap­
peared in BYTE in 19781 

As for our personal-computer systems, 
now and for the future-in May 1980, we 
announced an enhanced version of our 
Challenger ClP and introduced our 
Challenger ClP Series 2. In total units and 
dollar volume, we are counting heavily on 
our personal-computer line to carry a full 
share of Ohio Scientific's continued suc­
cess. 

W Paul Warren 
Coordinator, Marketing Communications 
Ohio Scientific 
1333 S Chillicothe Rd 
Aurora OH 44202 

We are sorry fo r any misinterpretations 
of Sol Libes's speculation on the future of 
OS/'s marketing strategy. We were not 
implying that OSI will drop its persona/­
computer line, but that we feel that there 
may be a shift in its marketing emphasis. 
. .. MH 

f<:o<§i 

SS~ 

BYTELINES Makes Waves 

I have always enjoyed reading Sol 
Libes's "BYTELINES," and consider him 
to be a good source of information on the 
personal-computer industry, except for 
one annoying trait. Because Mr Libes is 
professionally associated with products 
that use the S-100 bus, his information is 
strongly biased toward Intel and S-100 
products. For example, I recently counted 
six issues in a row where he discussed 
UNIX-like software to be introduced for 
Intel and S-100 users. At no time did he 
mention that the Motorola/S-50 users 
have had UNIX-like systems available for 
some time. Certainly he has seen the 
advertisments in BYTE for UNIFLEX for 
the 6809 by TSC (Technical Systems Con­
sultants). If Mr Libes hasn't heard of the 
UNIX-like OS-9 by Microware, it is only 
because he looks at the world through 
S-100 blinders. Perhaps "BYTELINES" 
should be expanded to include associate 
editors who would supply information on 
other computer buses and the popular 
"no-bus" systems. 

Leo Taylor 
18 Ridge Ct W 
West Haven CT 06516 

Sol Libes Replies: 
I am pleased that Leo Taylor enjoys 

reading my column and considers it "a 
good source of information." There is no 
doubt that I have a bias toward S-100­
based systems-I guess it 's my upbring­
ing. I try to control it and present a 
balanced picture of the personal-com­
puting field. I feel that I am successful 
99% of the time, and that no one can be 
100% unbiased. 

When I wrote the UNIX items for ~. 

"BYTELINES" during the spring and sum­
mer of 1980, TSC had not yet announced 
UN/FLEX, so I was not aware that it was 
coming. Additionally, nowhere in TSC's 
advertisements is it specifically stated that 
UN/FLEX is "UNIX-like, " although the de­
scription sure sounds like it is. 

The OS-9 operating system fell into the 
same category as UN/FLEX. Despite the 
fact that its advertisements refer to OS-9 
as UNIX-like, a product review, in the 
December 1980 issue of 68' Micro Journal, 
stated that "the similarity {to UNIX/ is 
mostly superficial." 
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DISCOUNT 

HARDWARE 


IEEE 696/S-100 Standard Boards 


Assembled, tested, warranted 


GmeuPro'~®~~ 


STATE OF THE ART CPU BOARDS 
DUAL CPU 8/16 bit. . . . . . . . . . . . . . $349 
Z-80 CPU .... . .... . .. . ......... $249 

FAST RELIABLE STATIC MEMORY 
16K . . ..... $299 32K ........ $549 
48K . ...... $799 64K ........ $999 

SYSTEM AUGMENTATION 

BOARDS 


1/0-1 2-Parallel Ports . . . . . . . . . . . . . $199 

1/0-11 3-Serial, 1-Par.......... . ... $199 

1/0-111 8-Port . .. .. .. . .. . .. .. .. .. $549 

DISK-1 OMA Disk Cont. . . . . . . . . . . $399 

MPX Multiplex Channel . . . . . . . . . . $399 

SUPPORT-1 Multifunction . . . . . . . . . $299 


Port, clock, interrupts 

timers, battery back-up 


7 Boards in one 


DISCOUNT HARDWARE 
Division of System Interface Consultants, Inc. 
17440 Revello Drive 
Pacific Palisades, CA 90272 

Enclosed is ...,_________ 

Please express the following assembled, 

tested, and warranted IEEE 696/S-100 

boards: 


Name ______________ 

Alld ress _____________ 

Phone ( 

Add S25 to each order for express shipping, handling 
and insurance. California residents add 6% tax. Allow 
2weeks for personal checks. Prices subject to change 
without notice. 

CALL FOR INFORMATION AND PRICES ON 
Mainframes, tenninals, printers, and complete 
Integrated and tested systems to meet 

YOUR UNIOUE REOUIREMENTS. 

(213) 454-2100 

DISCOUNT HARDWARE 

Division of System Interface Consultants, Inc. 
Computer Specialists Established 1969 
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Letter•------------------------------------------­
Treasure on Disk 

I enjoyed the reviews and comments on 
the Adventure-like games in the Decem­
ber 1980 BYTE, especially Jerry 
Pournelle's "User's Column." (See 
"BASIC, Computer Languages, and Com­
puter Adventures," page 222.) I would, 
however, like to point out for the benefit 
of BYTE's readers that the original version 
of Adventure ('The Colossal Cave") has 
been available from the Heath Users' 
Group for over two years, for a mere $10. 

This version comes on a 5-inch disk that 
runs on the Heath H-8 (with disk drive) or 
the H-89 computers. A minimum of 32 K 
bytes of memory is required, and the 
game plays very fast. Unlike other issues, 
Heath's version (written by Gordon Let­
win before he left to join Microsoft) can 
be easily copied for backup and safe keep­
ing-a distinct plus. 

I'd also like to point out that while there 
are several maps and guides available to 
the Colossal Cave, none help that much. 
They may assist in reducing the search for 
treasures, but they won't help in avoiding 
some of the more subtle pitfalls, and cer­
tainly won't help in the Final Adventure. 

D C Shoemaker 
2000 A Foxridge 
Blacksburg VA 24060 

More GOTOs Changing 

In David Carew's article "Change Your 
GOTOS into FOR ... NEXT Loops" (Janu­
ary 1981 BYTE, page 334), a better ap­
proach to the problem would have been 
(if step 0 not allowed): 

510 FOR I= 1 T02 
520 READ X 
530 I= 1 
535IFX=KTHEN1=2 
540 NEXT I 

However, the best way, for systems that 
allow it, is: 

510 FOR l=OTO -1 STEP -1 
520 READ X 
530 l=X= K 
540 NEXT I 

I 
For the TRS-80 (and, I think, all Microsoft 
BASICs), line 530 treats the second equals 
sign as a logical operation, giving a -1 
(true condition) if equal, and a 0 (false 
condition) if not equal. Some BASICs 
have a different convention for true and 

false (some represent true as 1 and false as 
0) so the statement would be FOR I=O 
TO 1. Another advantage of this form is 
that it can be embedded in the middle of a 
long line as follows: 

500 ..... : FOR I=0 TO - 1 STEP - 1 
: READ X : I= X=K : NEXT : ... . 

Both of these examples are faster than 
the published counterparts-always set­
ting I to 1 is faster than the test (even if 
false), because there are fewer characters 
to interpret, and the same goes for the 
other example. Also, both of these ex­
amples use less memory for the program. 

Carey Tyler Schug 
POB 585 
Chicago IL 60690 

CMOS Is Boss 

A few important points need to be 
made in connection with Larry Malakoff's 
article "Memory: Making an Intelligent 
Decision ." (See the February 1981 BYTE, 
page 142.) Mr Malakoff generalizes that 
dynamic memories are superior in the 
areas of packing density, power consump­
tion, and cost. Unfortunately, he has 
overlooked one of the most exciting 
memory techniques currently available: 
CMOS (complementary metal-oxide 
semiconductor) static memories. 

While we at Hitachi are active in the 
dynamic memory business (especially the 
4816-type 16 K by 1-bit and the 4864-type 
64 K by 1-bit devices), we recognize that, 
for many reasons, static memory is often 
desirable. This approach is typified by our 
CMOS 6116-type fully static 2 K by 8-bit 
memory. 

Responding to each of Mr Malakoff's 
points: 

•Density: Using the 6116, a 64 K-byte 
static memory board is not only feasible, 
but Godbout Electronics will soon release 
an S-100-compatible board, called RAM 
17. The increased size of the 6116's 
package (24 pins versus 16 pins for the 
4116-type dynamic device) is easily offset 
by the total lack of "tricky" refresh logic 
required by dynamic memory. 
ePower Consumption: The 6116's power 
requirements (operating and standby) are 
equal to or less than most 16 K-bit 
dynamic devices. The power supply to 
Godbout's 64 K-byte static board is con-
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(Because the "Extras" 
are-Built In!) 
With the TRS-80 Model III, you don't pay 
extra for the features you want. For $2495, 
you get a complete, ready-to-run desktop 
computer. Go ahead - judge their extras 
by our standards: 
32K RAM. Expandable to 48K 
Two Double-Density Disk Drives. You get 
two lxLilt-in 175K disk drives, and can add 
up to two more extemally. 
BASIC in 141< ROM. Our powerful Model 
Ill BASIC provides a program line editor, 
machine language programming, real time 
clock, and more. Compatible with most 
Model ILevel II BASIC programs, too. 

Upper and Lower Case Characters. With a 

special graphics character set, and 64 

characters-per-line format. 

Built-In Monitor. 12:' high-resolu•on. 
12-Key Datapad. As well as repeating keys 
and keyboard-controlled screen print. 
Pa allel Printer Port. Add one of our print­
ers anytime. 
RS-232 Serial Interface. For data commu­
nications, just add a modem. 
Nationwide Support. Backed by 6100 

Radio Shack stores and dealers. 130 Com­

puter Centers and 135 service centers 

throughout the USA 

Available Now. Why pay more? Get a 
demonstration of our 32K, two-disk TRS­
80 Model III computer today. For less 

Retail prices may vary at Individual stores and dealers. Special order may be required. 

demanding applica•ons (or if you want a 
personal "starter" system), check out our 
16K Model III-only $999. 

1tad1e lhaell 

The biggest name inUttle computers@ 

A DMSION OF TANDY CORPORATION 

~----------------~ 
Read about your best buy in com· I 

puters. Send f&r a TRS-80 catalog. 


1 

Radio Shack, Dept. 81·A·297 I 

1300 One Tandy Center I 

Fort Worth, Texas 76102 I 

-NMl~E~~~~~~~~~-1 

-~~~~~~~~~~-' 
STF.IEET I 

--=---~-......._--==~- !

CITY STATE I 


LZI__________P PHONE ______JI 




Letters-----------------------------------------------------------------­
servatively overregulated using one 7805 
5 V, 1 A voltage regulator. 
•Price: Expect the price of Godbout's 
RAM 17 to be competitive ($1400) with 
the $895 to $1195 figures quoted by Mr 
Malakoff. 

A few other points: 

•Compatibility: The 6116 is easy to inter­
face and is fully compatible with all pro­
cessors, OMA (direct memory access) 
controllers, front panels, etc. Boards like 
those mentioned in the article may not 
work with faster processors (eg: 6809, 
8088) now available for the S-100 bus. 
•Versatility: The 6116 is pin-compatible 
with the 2716 EPROM (erasable program­
mable read-only memory) and Hitachi's 
new 48016 EEPROM (electrically erasable 
PROM), and so the user can configure a 
board to contain the best combination of 
memory types for a given application. 
•Speed: The 6116 is available for speeds 
rated as fast as 120 ns (more than fast 
enough for microprocessor applications). 
Godbout's board will work with Z80 
microprocessors running at 6 MHz with 
no wait states. I do not believe that there 
is a dynamic board that can do the same. 
•Design Simplicity: No "black art" 
transparent refresh or special circuitry (eg: 
OMA, Reset) is needed; consequently, the 
time and the cost of the design process 
have been reduced. (For systems with more 
than 64 K bytes of memory, the best solu­
tion is to adopt the IEEE 696 Extended Ad­
dressing Standard, not the cumbersome 
nonstandard bank-select scheme.) 

As CMOS manufacturing processes 
continue to approach NMOS in density, 
cost, and performance, companies like 
Hitachi have the capability to bring their 
CMOS expertise to bear on applications 
like memory devices and peripheral con­
trollers. As devices become more com­
plex, and applications more demanding, 
CMOS technology will be required to 
overcome thermal dissipation problems. 

Thomas Cantrell 
Microprocessor Product Marketing 
Hitachi America Inc 
1800 Bering Dr 
San Jose CA 95112 

Hand-Held Computer 

Algorithm Improvement 


read with interest Gregg Williams's 
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Number of Ordinary 
Table Elements In Williams's Algorithm Modified Algorithm Lookup 

Rank (N) Table (2N) F(N) =2N + 2F(N-1) F'(N) =2N + 2F'(N- 1)- 1 N2N 

1 2 1 
2 4 6 
3 8 20 
4 16 56 
5 32 144 
6 64 352 

Table 1 

description of the Panasonic and Quasar 
hand-held computers, especially the data­
compression techniques. (See 'The 
Panasonic and Quasar Hand-Held Com­
puters," January 1981 BYTE, page 34. ) 
Reading the text box that describes the 
mapping algorithm, however, I noticed a 
possible improvement. 

In figure 3, page 41, a permutation of 
four elements encoded with 6 bits 
(001010, by rows) is demonstrated. 
However, according to the text, the first 
box will always be unswitched. Since it is 
constant, the first box (or first bit) need 
not be stored explicitly. This leaves 5 bits 
instead of 6 to encode the permutation 
(01010 for the example). The recursive 
nature of the algorithm should compound 
the savings significantly for larger per­
mutations. In table 1, I have reproduced 
Mr Williams's table 2 with an additional 
column. 

Craig R Ewert 
400 Raymondale #16 
South Pasadena CA 91030 

Gregg Williams Replies: 
Your analysis of the requirements of the 

algorithm is completely correct, although 
this does not necessarily mean that even 
more space can be saved within the HHC 
(hand-held computer). I compiled the 
table of results you referred to based on a 
description of the algorithm, and I did not 
realize that the box in the upper-left cor­
ner did not need to be encoded. Although 
I was unable to contact the person who 
had written the code implementing the 
algorithm, your interpretation of 'the 
algorithm does, in fact, allow permuta­
tions to be stored with less memory. My 
thanks to you (and to Paul E Black, of 
Oquirrh City, Utah, who wrote a similar 
letter) for pointing this out. 

1 2 
4+2(1)-1= 5 8 
8 + 2(5) ­ 1 = 1 7 24 

16+2(17)-1 = 49 64 
32 + 2(49) - 1 = 129 160 

64 + 2(129) - 1 = 321 384 

Thermodynamic Flaws 

Richard Hetherington's excellent "Pro­
gramming Quickie" in the February 1981 
BYTE contains one flaw that can cause the 
user of his routine to arrive at some 
misleading results. (See "Energy-Saving 
Cost/Benefit Analysis," page 266. ) 

Table 2 gave the heat value of various 
fuels, and as far as I can see, it's correct. 
Unfortunately, the heat values are 
theoretical maxima, and to compute cost 
savings you need to make allowances for 
inefficiencies in extracting that heat. In 
practice, efficiencies range from (essential­
ly) 100% for electricity to 20% or less for 
a fireplace. (A small fire in a large 
fireplace on a cold night can actually run 
at negative efficiency-losing more heat 
up the chimney than it contributes to the 
house.) Efficiencies tend to vary with the 
quality of the heating hardware, and (I 
suspect) with whether they are measured 
in the laboratory or in a more conven­
tional environment. In general, you 
would not be wrong to expect 100% for 
electricity; 60% to 70% for gas or oil 
heat; 40% to 50% for wood or coal 
stoves; and something pretty dismal for 
an unaugmented fireplace. 

The conventional means of accounting 
for this are either to reevaluate the fuel's 
heat value by the efficiency, or to alter the 
equation C=Z*Q/H to read C=Z* 
Q•E/(lOO*H), where Eis the efficiency in 
percent. In this case, I would modify the 
routine to use the latter method, because 
it lets you evaluate the effect of switching 
to a more efficient heat source. 

Anyone seriously planning to tackle his 
or her home-heating problem should con­
struct a paper-and-pencil thermodynamic 
model of his or her house. This is nowhere 
near as difficult as it sounds. Any public 
library has some books (mostly those 
dealing with solar heating) that can help. 



GUARANTEED RELIABLE 
FOR 2 FULL YEARS. 
Unprecedented product reliability deserves an 
unprecedented warranty . IMS International 
provides its dealers with both. 

Our commitment is real. 
We are so confident that our products are the 
industry standard in reliability, we stand behind 
them for two full years from date-of-sale to the 
end user. All IMS manufactured products are 
covered. 

The success of our dealers will insure our 
continued growth. That 's why IMS International 

is committed to providing every IMS dealer with 
these distinct advantages in today's marketplace: 

• 2 year warranty 
• Low retail cost 
• 	 Best margins in the industry 
• 	 Protected territories 
• 	 Full factory technical support 
• 	Complete system delivery in 30 days 
• 	Comprehensive advertising and promotional 

support 

For more information about IMS International's 
"Reliables" and our unique dealer plan, call 
714/978-6966 or write us: 

ftfi\hl~ 2800 Lockheed Way 
~ Carson City, NV 89701 
INTERN'°10NAL Tel ex: 910-395-6051 
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Letters----------------.....-----------------------------------------------­

Mr Hetherington's routine is only as good 
as the data you put into it, and if you 
don't know how much heat you are put­
ting into your house, and where it is going 
out, you may not recognize bad data 
when you use it. 

Donald Kenney 
291 S Main St 
Andover MA 01810 

Computers Can 

Help People 


read Mark Dahmke's editorial and 
would like to share with BYTE readers an 
interest of mine. (See "Computer Speech: 
An Update ," February 1981 BYTE, page 
6 .) 

I'm an academic adviser at Michigan 
State University and work with students 
in the Lower Division. Among our many 
academic services, we try to assist 
students in selecting majors that will help 
them attain their individual goals in life. I 
have very realistic concern and at the 
same time very optimistic hope for one 
student in particular. 

Kelly Watson is a quadriplegic and has 
a combination of athetoid and spastic 
cerebral palsy. She is a delightful young 
lady-bright, pretty, and her sparkling 
sense of humor helps her overcome 
frustration . Kelly, although just 20, 
became a sophomore at the end of this 
winter term. She has gotten this far in her 
academic career out of sheer determina­
tion, and I'm sure someday she will be the 
newspaper editor she plans to become. 

Kelly uses a joystick-operated electric 
wheelchair and types with a headstick on 
an IBM electric typewriter. MSU's Ar­
tificial Language Laboratory hopes to be 
able to provide her with a word­
processing system. With financial 
assistance from concerned communities, 
technologists such as Mark Dahmke and 
John Eulenberg will soon be able to make 
accessible to persons su.ch as Bill Rush and 
Kelly Watson those opportunities we aU 
enjoy. I foresee a great advancement in 
human concern. 

Jane E Linnell 
Michigan State University 
Undergraduate University Division 
Student Academic Affairs Office 
East Lansing Ml 48824 
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without worrying about the address. A JP Slmpler Starting Solutlon 
(jump immediate) to the next instruction 

Although Randy Soderstrom's ap­ will set the program counter correctly. The 
proach to the problem of forcing the Z80 first OUT or IN instruction will activate 
starting address was interesting, it is not the IORQ (input/output request), and 
the simplest solution. (See "Forcing the then preset the D flip-flop, allowing 
Z80 Starting Address," February 1981 signals on the address bus to pass freely 
BYTE, page 288.) His suggestion requires through the 74LS32, and restoring the 
four integrated circuits, and an initial time system to normal operation. As in 
delay is introduced. The circuit in figure 1 Randy's circuit, there is no interference 
uses only two devices. with memory refresh . 


Upon reset of the system, the D flip-flop 
 This technique is used on MOSTEK's 
(ICl) is clocked, causing Q to go high. STD Bus-based CPU-1 card. We feel this 
Although the processor's address bus and is the best and most economical approach 
program counter contain all Os, the to take. 
memory addressed is hexadecimal FOOO. 
The 74LS32 quad OR gate (IC2) ac­ Mitchell A Russo 
complishes this with one input per gate MOSTEK 
high. The system monitor can be stored at 29 Cummings Pk, Suite 426 
hexadecimal address FOOO and can now Woburn MA 01801 
handle its high-priority housekeeping 

Circle 247 on Inquiry card. --+ 



I I 

·!Mountain CorriPiu~ 

put it ~II t~getller 


__.___+_ J fqr y~u. 

Three cards in one! The Mountain Computer CPS MultiFunction Card provides all the capabilities of a serial interface, parallel 
output interface and real-time clockVcalendar-all on one card- occupying only one slot in your Apple II®. Serial and Parallel 
output may be used simultaneously from CPS. CPS is configured from a set-up program on diskette which sets the parameters 
(such as baud rate, etc.) for all functions contained on the card and is stored in CMOS RAM on the ·card. Once you have 
configured your card , you need never set it up again. You ma also change parameters from tb_e_keyboard with control 
commands. All function set-ups stored on-board are battery powered for up to two years. "Phantom slot" capability permits 
assigning each of the functions of CPS to different slots in your Apple without the card actually being in those slots' For 
example, insert CPS in slot #4 and set it up so that is simulates a parallel interface in slot #1 and a clock in slot #7 and leave the 
serial port assigned to slot #4. CPS's on-board intelligence lets it functioh in a wide variety of configurations, thereby providing 
software compatibility with most existing programs. l'We've put it all together for you"-for these reasons and many more! 
Drop by your Apple dealer and see for yourself how o rCPS MultiFunction Card can expand the capabilities ofyour Apple and 
save you a great deal of money as well! 

r
Calendar /Clock Parallel Output Serial Interface 
• One second to 99 years • Features auto-line feed, Apple • Features auto-line feed, trans­
• Battery backed-up (2 years) I . tabbing, line length, delay after parent terminal mode, Apple 
• Two AA standard alkaline batteries carriage return, lower to upper tabbing, line length, delay after 

for back-up (providedi case conversion carriage return, local echo of 
Centronics standard- output characters, simultaneous 

Clock'" time access programs 
• Compatible with MCI Apple 

reconfigurable to other standards ___ serial/parallel output, lower to 
Status bit handshaking upper case conversion, discarding 

of extraneous LFs from serial input 
• Uses the powerful 2651 serialI SReCial PCI chip 

Introductory • 16 selectable internal baud rates-Mountain Computer Price 50 to 19.2Kbaud 
INCORPORATED j • Half/Full duplex terminal operation 

- • ,110-interface conforms to RS-232C 
300 El Pueblo Scotts ltalleY,-CA 95066 • Asynchronous/Synchronous 
(408 ) 438-6650 TWX: 910 598-4504 operation$239 

I Ir I 
'"Apple Clock was !he lr~demark of Mountair> Col puter Inc . " App le and Apple II"'" regi~lerd trademarks of Apple C~mputer In c. 



Letters--------------------------------------------------------------------­
BASIC Problems 

10 FILES* 	 tells the interpreter that file names will be provided in a later 
ASSIGN statement 

Samuel Bates's "Rotation Algorithm" 
was fascinating but frustrating for two 

120 ASSIGN A$,1 ,S 	 assigns A$ as file number 1, a sequential file 
reasons. (See the January 1981 BYTE, 160 ENTER 255,A9,A$ 	 allows 255 seconds for the values A9 and A$ to be input 
page 328.) First, there are many terms 1130 READ H1.1 	 sets the pointer for file number 1 to the first record 

1140 IFENDH1 transfers control to statement 1190 if 
THEN 1190 end-of-file number 1 is encountered 

used from Hewlett-Packard's HP 3000 
BASIC that are not common to other ver­

1150 READ H1,B$ 	 reads the next value from file number into the variable 8$sions of BASIC. I can figure out what 
MAT R = ZER does (it puts O in every ele­ Table 2 
ment of the array R) and duplicate it with 
a subroutine, and I can determine from 
context that # means < > (not equal). 
However, I'm stymied by FILES*, 
ASSIGN, ENTER, and READ#l,1. Please, 
BYTE, return to the old policy of inserting 
a box with explanations of uncommon 
terms! A flowchart would have been 
useful, too. 

'Whose BASIC Does What?" by Teri 
Li was also welcome. (See the January 
1981 BYTE, page 318.) I hope its idea will 
be extended both to cover more com­
puters and to be more complete in terms. I 
hope that BYTE will eventually publish it 
as a separate reference booklet. There 
were, however, some errors in the article. 

For the Commodore PET, the major er­

rors of significance are: 


HOME and CLS should be checked. 


COLOR=n, FRE(x$), SPC(expr), and 


RANDOMIZE should not be checked. 


CALL address should have SYS entered. 


TI(expr) should be TI or TI= expr. 


TI$, a different real-time clock function, 

should be listed. 


I don't need to say that BYTE is the best 
(I read six other journals regularly as 

well), so I'll just say "thanks and keep it 
up." 

Frank Chambers 
Rock House 
Ballyoroy, Westport 
County Mayo, Ireland 

The Hewlett-Packard 3000 is correctly 
classified as a minicomputer, so only a 
small percentage of our readers will have 
access to a system similar to the one used 
by Mr Bates. The BASIC statements that 
may be unfamiliar are defined in table 2. • 

Interfaces to TRS-80, Apple II, :PET, and otllers. 
Good news! Now, all you need is a standard #2 pencil, a card, and our new 

MR-500 mark sense card reader to quickly and easily enter data into your 

favorite microcomputer. 


As Easy as One, Two, Three••• 
Here's all you have to do. One - program the card by marking with the pencil. 
T1110 - feed the card into the reader slot. Three - the reader automatically turns 
on, the card is fed through, and data is instantly entered into memory. It's the 
simple low-cost alternative to keyboard data entry. 

lnterf aces with TRS-80, Apple, PET•.• 
The MR-500 Is ready to plug Into most popular mfcrocoiltputen. ~aces ate 
already available for TRS-80, Apple II and PE'I Apd we're d*elop g olh 
almost daily. So whatever your microcomputer. we'll make It easy to UH our mark 
sense card reader. 

for Educators, Small Businessmen, and .... 
The applications for our low-cost MR-500 are entU~Fo <a 
Ideal for Inventory, time cards, labor distribution (fl 
wW find that the MR-500 streamlines test scoring, liftlijdi 
reporting. Bet you can flrtd a use alread!(. 

The Small Reader for the Sipall Coaaputl!lr 
e MR'i!OO is lightweight - 4 lbs. ComP. ¢t 

:8J *· en cube. And at $750, it's orily 
~Jl•1'c~readerlhatmake& ~~1tb@I 

~ 



CCS. MAKING MINIS OUT OF MICROS. 

Here's the CCS line of board-level 

computers for system builders on the 
move. Push in the CCS board. And 
push on with your application. CCS 
board-level systems go together 
easily, come up quickly, and run 
reliably, with a proven return rate of 
lessthan 1%. 

CCS board-level computers 
offer systems builders the optimal 
combination of low development 
cost, low manufacturing cost, and 
high reliability from proven, tested 
modules. 

A headstart on reliability. CCS 
modules are designed to industrial 
performance standards, manufac­
tured to industrial quality standards, 
fully burned in and tested. You spend 
more time and energy on your 
application when you rely on CCS 
modules instead of reinventing (and 
rebuilding) standard computer 
functions. 

ons for all your system needs in the 
CCS product line. CCS manufactures 

. a comprehensive selection, so you 
can tailor a system to your needs with 
a minimum of components. You buy 
exactly what you need. But you can 
easily expand later. 

We'd like to tell you more about 

the CCS line of board-level com­

puters, OEM systems, and computer 

systems. There's a lot more to tell. 

Send in the coupon for more 

information, contact your local 

computer dealer, or call. 


loPie~~~ales-;p;;;e;rtative I 

call me. 
 II o Please send more information on II CCS Board-Level Computer 
Modu~s. I

I Name II Company__________ _ 

Address I 
I City/State/Zip / 

I Phone ( ) I 
A full selection of S-100 board­ I IECalifornia Computer Systems I 

level computers. Whether you want 250 Caribbean Drive 
to add capability to another S-100 Sunnyvale, California 94086 I 
based system, or build a system from -----~8)734-5~1JIE.. Available Quarter 2. 1981
scratch, chances are you'll find sol u- + For use with CCS System Models 200. 300. 400. 

Circle 47 on inquiry card. 



The System 2800 is the next logical step in the 
continuing line of innovative products from the 
Systems Group. 

Unbeatable S-100 Memory Boards 
First was the development of the DMB6400 
series of S-100 Memory boards featuring the 

innovative Bank 
Select switching 
technique . This 
enables users to 
software select 
up to four totally 
independent 
memory banks 
per board. 

The 2nd Generation 
Then came the 2nd Generation of IEEE S-100 
COMPATIBLE Z80 PROCESSORS, FLOPPY DISK 
CONTROLLERS and SERIAL 1/0 BOARDS. Each 
has been designed for single user, multi-user or 

network operating systems 
such as CP/M®, 
MP/M™, GP/Net™ 
and OASIS™. 

The Next 
Logical Step ... 
We challenged our design team to create an 
innovative yet competitive system utilizing our 
existing line of field proven, dependable S-100 
boards. The result: a highly reliable , quality built, 
state of the art microcomputer that gives you 
the cost/performance edge you need to be a 
leader in your field. 

The System 2800 comes with a choice of 
operating systems: CP/M with an enhanced 
CBIOS for single user systems and either MP/M 
or OASIS for multi-user, multi-tasking systems . 
MP/M is available with either a standard or 

CP/M MP/M and GP/Net are trademarks of Digita l Research 

OASIS is a trademark of Phase One Systems 




enhanced XIOS. The CP/M based System 2800 
provides improved diagnostic reporting capability 
and increased sector sizes of 1024 bytes yielding 
disk performance throughput increases up to 
400% over standard unblocked systems. 

The enhanced multi-user, multi-tasking MP/M 
based System 2800 provides the same advanced 
features as CP/M. In addition , this interrupt 
driven implementation can offer performance 
throughput increases up to 2000% thru 
extensive disk buffering for applications 
requiring a large number of disk accesses. 

Also available is the OASIS operating system 
with ISAM files, automatic record locking and 
multiple-user print spooling. 

All operating systems are available in either 
floppy or hard disk configurations. The disk 
drive selection includes single or double sided, 
double density 8-inch floppies with up to 2.52 
megabytes of formatted storage per system, 
expandable to 5.04 megabytes, and an 8-inch 10 
megabyte winchester hard disk. 

Cost Effective Reliability 
Dealers, OEM's and System Integrators share 
many common needs. Not the least of these is 
dependable products. That 's why we back our 
System 2800 with our established reputation for 
high quality products, superior support, prompt 
and courteous service, and a one-year warranty. 

Take the next logical step. See your nearest 
computer dealer, or contact us for the complete 
story on our S-100 family of board products and 
enhanced systems. 

A Div ision of MEASUREMENT systems &. controls 
inco rporated 

1601 Orangewood Ave. 
Orange, Calif. USA 92668 
(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN 

For International Sales Inquiries contact: SIGMA INTERNATIONAL, INC., P.O. 
Box 1118, Scottsdale. AZ 85252 USA (602) 994-3435 I Telex 165 7 45 Sigma 



Tomorrow's 
Software ... 

Today! 

UCSD* 

P-SYSTEM 


PORTABLE 
POWERFUL 
PROFESSIONAL 

FOR PROGRAMMERS 
•Operating system with interpreter, 
screen and character editors, filer, 
assemblers, utilities and compilers. 

•PFAS!TMJ - Keyed- ISAM in 6K user 
memory 

FOR ENGINEERS, CONTRACTORS 
• Milestone!TMJ - Organic Software's 
answer to PERT. Critical path 
modeling. 

•FORTRAN -ANSI '77 Subset 

FOR DOCTORS, CLINICS 
•MEDOFFICE!TMl -Thecomplete 
office system for the professional. 

•DATE BOOK!™l -Appointment 
scheduling for your micro. 

FOR SMALL BUSINESS 
•GL, AR, AP, Payroll Packages 
•Word Processing 

FOR EDUCATORS, RESEARCHERS 
• INTELLECT-UL!™l-A full range 

LISP interpreter for A. I. applications 
• mlNDEX!TMJ_ Text database system 
for bibliographies, contracts, 
abstracts , etc. 

And Much More ­
READY TO RUN ON 


DEC LSl-11:j: 
TRS-80 Model II§ 

PCD SYSTEMS 
P. 0. Box 143 
Penn Yan, NY 14527 
315-536-3734 

HM Dlgltal Equipment 
§TM otTancivcorp. 
"TM u. Of Callfornla 
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RAMCRAM 

Memory Module 


for the Atari 

Mark Pelczarski 


1206 Kings Circle 

West Chicago IL 60185 


Axion Inc has released an alter­
native for add-on memory for the 
Atari computers that might save 
some money for Atari 800 owners. 
RAMCRAM will also offer more 
memory for the Atari 400 than you 
may have thought possible. 

For $320 you can buy a single 
module that contains 32 K bytes of 
programmable memory. The unit 
plugs into the middle memory slot of 
an Atari 800, and with the 16 K-byte 
module provided with your system, 
gives a full 48 K bytes of memory (it 
will not work with only an 8 K-byte 
module ahead of it). 

In an Atari 400, the module can 
replace the built-in 8 K bytes of 
memory to give a 32 K-byte system. 
The Atari 400 would then be able to 
use any software for Atari 800 
32 K-byte systems, plus it would con­
tain enough memory to handle a 
DOS (disk operating system) and, 
therefore, a floppy-disk drive. With 
RAMCRAM, Personal Software's 
17 K-byte VisiCak will run on the 
Atari 400. 

In an Atari 800, the top 8 K bytes 
of memory-address space are pre­
empted if you have a cartridge in the 
left slot, such as BASIC, the Editor/ 
Assembler, or Star Raiders. With a 
left cartridge installed you can use 

Photo 1: The Axion RAMCRAM 
memory cartridge for the Atari 400 or 
800. 

only 40 K bytes. Without a cartridge, 
but with RAMCRAM installed, you 
have 48 K bytes of memory which 
can be used for copying disks faster 
on a one-drive system. (DOS does 
not require a cartridge, and more pro­
grammable memory means swapping 
disks fewer times while copying.) You 
also have 48 K bytes for machine-lan­
guage programs that do not need car­
tridges, such as VisiCak, and lan­
guages could be loaded from disk 
without using cartridges. 

Axion also provides its dealers with 
a memory-diagnostic program that 
will analyze the memory of an Atari 

Circle 235 on inquiry card. --+ 
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TurnyourApple into theworld's 

most versatile personal computer. 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a Z-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exi st­
ence. Two computers in one. And, the 
advantages of both . 

Plug and go. The SoftCard system 
starts with a Z-80 based circuit card . 
Just plug it into any slot (except 0) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 

CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system . It supports more software 
than any other microcomputer operat­
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 

BASIC included. A powerful tool, 
BASIC-80 is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk 1/0 
statements, error trapping, integer 
variables, 16-digit precision, exten­
sive EDIT commands and string func­
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM­
MON , plu s many additional com­
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 
More languages. With SoftCard and 
CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 

Basic Compiler and A ssembly Lan­
guage Development System. All , more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile per sonal 
computer. 
Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below. 
SoftCard 1s a t rademark of M icrosoft Apple II and 
Apple II Plus are registered trademarks of Apple 
Computer. Z·SO is a registered trademark o f Zi log. 
Inc. CP/M is a regis t ered trademar k o f Digital 
Res.earch. Inc . 

Microsoft Consumer Products. 400 108th Ave . N. E .. 

Bellevue, WA 98004 . (206) 454- 13 15 




Well, to begin with, color graphics. 

RCA's VP-3301 has unique color-locking circuitry that gives 
you sharp, jitter-free color graphics and rainbow-free characters. 

Plus much more: Microprocessor control. Resident and 
programmable character set. Reverse video. State-of-the-art 

LSI video control. 20 and 40 character formats. RS232C and 
20 mA current loop. Six baud rates. Eight data formats. ASCII 

encoding. Light-touch flexible-membrane key switches for 
reliability and long life. CMOS circuitry and a spill-proof, dust­

proof keyboard for hostile environments. 
The VP-3301 can be used with a 525-line color or monochrome 

monitor or a standard TV set through an RF modulator."* It 
serves a wide variety of industrial, educational, business and 

individual applications including communication with time 
sharing and data base networks such as those provided by 

Dow Jones News/Retrieval Service, CompuServe and Source. 

All this-for the low price of $369. And it's made by RCA. So 
get the whole story about the surprising VP-3301 today. Write 

RCA Microcomputer Marketing, New Holland Avenue, 
Lancaster, PA 17604. Order toll-free: 800-233-0094. 

•Model VP-3303 with built-in RF modulator-$389. 
•suggested user pr ice. Monitor and modem not included. ROii 

Circle 313 on inquiry card. 

800, checking that the full 48 K bytes 
are functional. It performs three tests: 
the first tries to zero every bit in 
memory, the second checks for 
memory uniqueness by turning on 
bits and testing whether other bits 
were affected, and the third rolls a 1 
bit through each location, checking 
that every bit can be turned on. The 
diagnostic program is available to 
customers for $15. 

If you own an Atari computer and 
you're the type of person that thinks 
ahead more than a year, it seems as 
though RAMCRAM is the way to go 
for memory expansion. If you own an 
Atari 400, it gives you memory that 
you couldn't get otherwise. If you 
own an Atari 800, it gives you all the 
memory it can now hold and leaves 
one expansion slot open for future 
use. Given Axion's plans for addi­
tional Atari-compatible products, 
that slot may be valuable.• 

..At a Glance ______---! 

Name 

RAMCRAM 


Use 
Increases programmable-memory 
capacity of Atari computers 

Manufacturer 

Axion Inc 

170 Wolfe Rd 

Sunnyvale CA 94086 

(408) 730-0216 

Dimensions 
7.5 by 15.5 by 1.5 cm (3 by 6 by 
518 inches) 

Price 

$320 


Features 

Expands Atari 800 to 48 K bytes, 

replaces existing memory in Atari 

400 to give a total of 32 K bytes 


Hardware needed 

Atari 800 computer with 16 K 

bytes of programmable memory, 

or any Atari 400 computer 


Circle 368 on Inquiry card. ~ 
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Tiny BASIC MICROCOMPUTER 

K-8073 


The Engineer's Product Development Board Level Computer 
LOW COST 


POWERFUL/VERSATILE 

ENGLISH-LIKE PROGRAMMING 


L~'' 
,~~~~~ 
~~~~0 

. 
STD (MOD) BUS 4.5 x 6.5 in. 
5 Volt Only-Cassette 

JK Byte Local RAM 
c Tape ln/Out-2 Sense­

] Flags 

Ext. Expandable To 9K JNS80'73 Microinterpreter 
Tiny BASIC Processor 

ART/RC Master, For Single 
Wire Data 110 Of 128 Slave Units Autostart EPROM 2K Byte 

Real Time Clock 
W!Ext. Battery Backup 
Yr, Mo, Wk, Day, Hour, Sec. 

~-- Utilities Firmware, For 
Software Dev .. EPROM 2K 

EPROM Programmer, 2K 
~----- Byte Prm. Decoded-Req. 

Ext. 2 SV Only 

~------- PP!. Programmable 110, 
24 Lines 

-------- ­ PP! interface Ribbon 

$388 K-8073 

Connector 

SINGLE UNIT 

THIS IS AN ENGINEER'S COMPUTER.• Simply attach a CRT, connect 5 volts, and 
you have yourself one each powerful, versa­
tile microcomputer that YOU can program. 

If you're fed-up with board level compu­
ters that require expensive development sys­
tems plus the skills of an Assembly language 
programmer, then you need the K-8073. With 
an on-chip microinterpreter and the extra 
control devices we designed into the board, 
you can do your own programming in the 

THE K-8073 IS FOR OEM'S AS WELL 
E D USERS. 
Whether you manufacture Industrial Process 
Control, Environmental or Test/Measurement 
systems, or simply for your own use, you can 
count on top quality performance. The K-8073 
comes complete with all socketed devices 
including the powerful F-2 Utilities Firmware 
and a Hardware/Software manual. 

In Industry, Education, or New Product ,.. 
f .Development, the K:8073 provides you with < 

most simple English-like language available - SK lf3yte RAM $232.00 State-of-the-Art technology for micn;ifro­ ,,,.
Tiny BASIC. Sophisticated application de­ cessor efficiency and ease. With a ful line of 
signs can be implemented in hours instead of support products, the TransWave line takes 
days or weeks because you have eliminated care of your every need at the most reason­
expensive and time consuming hardware and able prices. 
software costs. To order your K-8073 or for further infor­


mation, write or call TRANSWAVE COR­

IN ADDITION TO ALL THIS, the K-8073 
 PORATION, Cedar Valley Building, Vanderbilt, 

offers advantages unheard of in other board PA 15486, (412) 628-6370. 
level computers. Among these are an on­
board EPROM Programmer, A Real Time ....................!!

Clock, Autostart, lK Byte local RAM for ........~...........

variables, SK Byte EPROM, ART/RC and 
PPI W /24 line 1/0. Development Station $195.00 COMPUTER DIVISION OF... UTSC 

• 

I 



Introducing4nnv propams fromthe 

These new programs are going to do 
for you just what our \'isiCak'" program 
has done: make your computer work 
harder, so you can work smarter! 

They ·11 enable a personal com­
puter to take over more of those 
casks eating up so much of your 
time. That'll give you more time to 
concentrate on the tasks where your 
skills, experience and intuition can 
do the most good. Things like think­
ing, planning and managing. 

A personal computer can help 
you do all these things bener. And 
Personal Software rn programs will 
help you do them best! 

VisiDex. The VisiDex ™ program 
makes it a snap for you to remem­
ber anything, and everything, 
you don't want co forget 

It's a free-form personal filing 
program with nearly unlimited cross 
referencing. 

Visil>ex ..1hinks.. aR<ii .. rL'lllL'lll · 
bL·rs.. jus1 lhl' way you ask il 10- so 
vou ccrn ;1ccl'ss it annv:1\· n >LI wan!. 
:111<.1 find l'Xacih· wh;u ,.i",li wam­
instantly! · · 

VisiPlot. The VisiPloc ™program 
makes it easy co see what your 
numbers really say. 

It adds real meaning to financial 
analysis, forecasting, budgeting and 
business planning. Because VisiPlot 
takes hard-to-grasp numbers and au­
tomatically turns them into easy-co­
comprehend charts and graphs, 
right before your eyes! 

All kinds of charts and graphs, 
with all kinds of flexibility in titling, 
shading, and color-all at the couch 
of a few bunons! 

. . ... . t'l 1111~ • , ,,. ~·· · • .... "'" ,,, 

Apptr .. ~ • • ll."" " ''" ......""""'""pp1.. , ..,.f'-"'' ' lno Ask rour f.a\•orite retail computer dealer for a demonstration of 1he Personal Soft"'·are programs. 



peopleWobrought youVuiCalc! 

Visifrend/VisiPlot. If you want 
sophisticated trend forecasting and 
statistical analysis-and you know 
how hard it is to create them by 
hand-you'II want to get your hands 
on the VisiTrend/YisiPlot rn program 1 

This program will enable you 
to rapidly perform regressions and 
time series analysis, plus providing 
you with comprehensive charting 
and graphing capabilities. 

VisiTerm. The YisiTerm TM program 
enables you to reach out to the 
world. 

\\1ith YisiTerm, you 'll be able to 
use your personal computer to com­
municate with larger computers, to 
tap into data net~·orks, to communi ­
cate with other personal computers. 

YisiTerm gives you all the 
benefits of a personal computer, 
plus all the advantages of an intelli ­
gent terminal, all in one package. 

All of these programs are currently 
available for the Apple II and II Plus. 
Besides their many individual ben­
efits, these new programs deliver 
an even greater total benefit. That's 
because many of them interact 
with each other and with our new, 
enhanced version of YisiCalc. 

Together, they give you an 
unprecedented family of personal 
computing capabilities; making the 
computer work harder, so you 
can work smarter' ,... ,,,c.
sorfY1"':4r= 

Or call us al ( 408) 745-7841 for the name of the Personal Software dealer nearest you. Or write us ac 1330 Bordeaux Drive, Sunnyvale. CA 94086. 
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StackWork's 
iliechnl !=al "Forum I . --­~·-~ 

LISP vs FORTRAN 
A full, . extended FORTH interpreter /compiler' 
produces COM PACT. ROM ABLE 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: 
$175.00 
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, TRS-8u Mod II 

Please specify CPU type. 
Z80or8080 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 
Technical Hot Line: (217) 359-2691 
' (answered only when technician is available) 

~­
~ 

SuperSoft 
First in Software Technology 

•CP/M registered trademark Digital Research 

A Fantasy 


Laurie Rocheleau 

c/o David Clay 


Florida Institute of Technology 

Melbourne FL 32901 


Editor's Note: David Clay, an instructor of computer 
science at the Florida Institute of Technology, sent us 
an interesting short story written by one of his 
students. In his cover letter, he wrote: 

"I assigned a short term paper recently on the com­
parison of two programming languages, LISP and 
FORTRAN. Most papers were written in an expei:ted 
style, outline of topics, and format-until I came to 
Laurie Rocheleau's. I was surprised, entertained, and 
impressed. After reading it, I felt that others might find 
it a novel approach to a somewhat mundane academic 
chore-writing term papers." 

We, too, · were surprised, entertained, and im­
pressed, so we decided to publish this short story/term 
paper. We also want to thank Clay for rewarding such 
creativity: the cover letter of Rocheleau's paper is 
marked "A+ + " ... GW 

As they wheeled her into the room her hopes began to 
fade. She had been praying that this place would be 
different from all the others. The last room had been so 
cold. Not only in temperature; no one had even 
attempted a conversation the entire eight months she had 
been there. This new room seemed to be a copy of the 
last, and all the others she had been in. 

They placed her in a corner, and after plugging in all of 
her tubes and wires, they left. It was terribly quiet and 
dark. 

Suddenly she began to receive something from some­
one across the room. She was absolutely ecstatic. Some­
one was trying to communicate with her. The language 
was a bit strange, it was some form of output statement: 

PRINT*, What is your name?' 
It was sort of hard to understand yet they were charac­

ters, her specialty, and after a bit of interpretation, she 
decided upon a method of replying. She had no PRINT 
statement in her memory, but she did have a trick up her 
circuit board. She sent her interpreter the instruction: 

(CONS('(My name is LISP. What is yours?))) 
As the other received her message, she could almost 

sense a chuckle. Soon she received his reply: 
PRINT*,'My name is FORTRAN. Why must you com­
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SOFTWARE FOR SERIOUS INVESTORS 

Dow Jones Information Services Software 


Products Provide Personal Financial Control 

To Apple, Atari, Commodore And TRS-80TM.Owners 


In the convenience of your home or office, Dow Jones Information Services portfolio management packages 
give you on-line access to the in-depth business and investment information Dow Jones continually gathers 

for The Wall Street j ournal, Barron's and the Dow Jones News Service. 

Whether you own an Apple, Atari, Commodore, or Radio Shack 
computer, you can now control the management of your own 
portfolio in a way never before possible . . . tracking its growth, 

evaluating possible changes, even creating hypothetical new 
portfolios. 

Imagine being able to call up current stock quotations 
on over 6,000 listed companies (with only a 15 minute de­

lay) as well as fifty key financial indicators on selected firms. 
Imagine being able to spot trends, summarize data, and 

project growth. You can even review news in detail on the 
companies· in your current or future portfolio (as recent 

as 90 seconds, as far back as 90 days). 

What's more, when you make your software 
package purchase, we'll give xou ':!- Dow Jones 

P-assword absolutely free ...~ well ~ one hour 
of free inn-oducto1y time. Plus, software and 

usage costs will be tax deductible in many cases 
(consult your tax advisor for forther infor­
mation) . And it's all just a fingertip away! 

Find out more about Dow Jones' 
unique portfolio management 

packages at your nearest computer 
store, and be sure to ask for a free 

demonstration. Or, simply call 
Dow Jones today. 

Call Toll Free 
800-257-5114 

(In New Jersey call 
609-452-1511). 

JION SERVICES 
s & Company, Inc. 

rmation Through Innovation 

TRS·80 is a registered trademark of Radio Shack. a di\'ision of Tandy Corp. 
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municate in such a strange way7 Don't you have input 
and output commands?' 

She felt a bit embarrassed, yet she knew that she had 
many advantages over this FORTRAN fellow. She 
replied: 

(CONS('(No, I don't have input or output commands. 
I have to use this CONS instruction with quotes to get 
something printed out. And I have other instructions to 
use as input instructions . ))) 

His reply upset her greatly: 
PRINT*,'Ha, how cumbersome. I bet you can't even 

handle a simple addition without some complicated func­
tion call. Well anyway, I'll grace you with a little knowl­
edge about myself. I was one of the world's first high­
level programming languages. And today I am probably 
the most widely used language for programming of scien­
tific and engineering computations.' 

She sat for a few nanoseconds, organizing her cut­
down: 

(CONS('(All right, blowhard, listen to this; I and my 
various dialects are the primary languages in at least two 
areas of computer science: symbolic computation and 
artificial intelligence, which are concerned with programs 
that perform tasks that humans say require intelligence. 
Has anyone ever said you have intelligence? I bet not!))) 

PRINT*, 'Intelligent! How can you even consider your-

Leverage: Tomorrow's UNIX­
Based Mailing List System 

on Today's CP/M Machines 
If you are now using a microcomputer to maintain a mailing 

list or membership list, then you should consider converting to 
Leverage. Leverage is a new information management system 
which combines full screen data entry, flexible record selection, 
and general purpose report generation and word processing 
capabilities in a well-structured, easy to use package. In fact , 
Leverage can outperform, feature for feature, any mailing list 
program now on the market. What's more, when you buy 
Leverage you get, at no extra charge, a program to convert your 
current data base to Leverage-compatible format. And since 
Leverage is written entirely in •'C' ' , the native language of the 
powerful UNIX operating system, you will be able to take the 
Leverage program and data bases with you when you upgrade to 
the next generation of UNIX-based micros. 

Forcompletedetailson Leverage, including up-to-date infor­
mation on conversion programs and hardware compatibility, use 
the reader service card or call us for a brochure and newsletter. 

Leverage Program . .. .$1 85 

Manual Alone .. .. ... $ 15 (Credited to subsequent program purchase) 

Leverage Newsletter .. $ 10/year (First year included with purchase) 


Leverage is a trademark of Urban Software Corp., UNIX of Bell Labs, CP/M Of Digital 
Research. 

Urban Software Corporation 
19 West 34th Street• New York, NY 10001 • (212) 947-3811 
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self intelligent if you can't deal with numbers. I mean 
numbers make the world go around. Look, even your in­
sides are numbers-all zeros and ones, and you don't 
even understand them. I bet you can't deal with decimals, 
or even take the square root of a number-real or integer. 
You' re useless.' 

Quickly she replied: 
(CONS('(No, I can't take the square root of a number, 

but I can do quite a bit with numbers. Just take a look at 
this, these are some more of my functions: 

(PLUS X1.....Xn) = X1 + ... + Xn 
(DIFFERENCE X Y) = X - Y 
(MINUS X) = - X 
(TIMES X1 . . . Xn) = X1 x . x Xn 
(ADDI X) = X + 1 
(SUBl X) = X - 1 
(QUOTIENT X Y) = X+ Y 
(LESSP X Y) = T if X < Y else NIL 
(CREA TERP X Y) = T if X > Y else NIL 
(ZEROP X) = T if X = 0 else NIL 
(NUMBERP X) = T if X is a number else NIL 
(LENGTH X) = Length of list X 

They may not be as simple to understand as your method 
of manipulating numbers, but remember this: numbers 
are just a minor part of my abilities. Why, unlike you, I 
can even distinguish between a character and a number 
with my NUMBER function. 

I realize that you are very graceful when it comes to 
dealing with numbers, but when it comes to character 
manipulation, a programmer would be crazy to use you. 
With me, the programmer can easily deal with characters 
and do a little with numbers if need be. You see, I'm not 
quite so one-sided as you are.))) 

PRINT*, 'OK Miss LISP, how about subroutines? 
They're simple. All I have to do after the END statement 
(I do hope you understand everything so far) of the main 
body is have the programmer write SUBROUTINE Name 
(parameter list). Below this all he has to do is write a sub­
program that will be executed just like a regular program, 
when, in the calling program, the instruction CALL 
Name (argument list) is encountered. When the execution 
of the subroutine is finished, a RETURN statement 
returns control to the statement following the CALL 
statement in the calling program. The parameters in the 
parameter list are reference parameters, using the chain­
ing, the copying, or the value/result method. Why, my 
subroutines can even call other subroutines if they want 
to.... I'm waiting for your response!' 

(CONS('(! love the way you quickly changed the sub­
ject-away from letters and numbers. But, OK, here's my 
response: I will add to my argument of input and output 
while describing my "subroutines," which I call Pro­
cedures. I don't need explicit input and output statements 
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STAR 
WARRIOR 

by Automated Simulations 

Be an interstellar avenger. Hi-res graphics and 
tough opponents. Reg. Price: $39.95 

SOFTWARE 

.. ....: . . .. . . . ... . . . 

~. . . . . ... . . . ...SALE. . . .. . . . . ...... 
~::: .. ··:~:. ·. -:· . ·:· ... ·. 

SANDS OF MARS 
by Crysta/ware 

Adventure at it's best. 
Hi-res graphics, animation and sound effects. 
Reg. Price: $39.95 

Cat No. Description SALE 
3029 ATARI 800, 48K, Disk $34.95 
3030 . Apple II, Applesoft, 48K, Disk $34.95 
3031 TRS-80 Mod I, L2, 48K, Disk $34.95 

GALACTIC QUEST 
by Crysta/ware 

Barter your way to riches and battle pirates 
in space. Hi-res graphics, sound and real-time 
action. Reg. Price: $29.95 

Cat No. Description SALE 
3026 ATARI 800, 32K, Disk $24.95 
3027 Apple II, Applesoft, 48K, Disk $24.95 
3028 TRS-80 Mod I, L2, 32K, Disk $24.95 

Cat No. Description SALE 
3057 Apple, Applesoft ROM,48K 

&TRS-80, 32K Cass $34.95 
3058 Apple, Applesoft ROM, 48K 

&TRS-80, 32K Disk $34.95 

UPS Shipping[, Handling Included with purchase. 

HWELECTIONICS 

(Formerly Hobbyworld Electronics) 

Write or phone us for your FREE HW Catalogue. 

19511 Business Center Drive, Dept. 86 
Northrldge, California 91324 

TOLL-FREE (OUTSIDE CALIF & OUTSIDE 

CALIF): (800)423-5387 USA:(213)886-9200 
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because "data" is provided in the form of arguments in 
procedure calls and because the value produced by a pro­
cedure called at the top level is automatically output by 
my interpreter. 

I have taken a good look at your basic structure-Blahl 
At my top level, your main program, I have no need for 
variable declaration, assignments, loops, tests, etc. This 
is so because usually the first environment where such 
things are meaningful is the environment established by a 
procedure called from my top level. 

To show you how I "call" a procedure, I must first say 
that nearly all of my commands are procedure-related. 
And all of my procedures return a value-thus, they are 
function procedures. 

First I define a procedure, then I call it-just the op­
posite of your goofy subroutines. To define a procedure, 
I merely say: 

LISP PROCEDURE Name(parameter list) 
Body 

where the body is much like the body of your subrou­
tines. It is simply instructions to perform the task of the 
procedure. Some of the instructions can even be Pro­
cedures themselves. 

As far as calling goes, I don't even have to say Call. All 
I have to do is write the name of the procedure along with 
its parameter list, for in essence my procedures are func­
tions. 

Name(parameter list) 
This is all that is needed. The parameters are usually 
values. But I can pass arguments in the unevaluated 
form-Name Parameters. And my procedures can call 
themselves: this is called recursion, the all-important 
function that you can't even handle. You're nothing but 
an old man that's constantly being updated. They'll soon 
phase you out. No recursion-ha ha!))) 

PRINT*,'OK, so I am old, but you ain't no spring 
chicken yourself. I have been doing a bit of research 
while you were babbling. We were both invented in the 
late '50s. So don't talk to me about old. 

Oh, and there's one little thing you left out-how 
about Global Variables? You don't even have such a 
thing. Why, when I call a subroutine, I can have a COM­
MON statement in both the calling and the called 
routines, in which there are variables which are global to 
the called routine. They can be changed if need be by the 
called routine, or they can just be used in evaluations. 
These changes, if any, affect the values in the calling 
routine. Why, I can even name my common statements, 
like this: 

COMMON I Name I variables 
This way, different subroutines can have different globals 
with their calling routines. Can you top that7777' 

(CONS('(! sure can ... ))) 
Suddenly the lights came on. The humans were back. Oh 
well, their talk would have to wait. Maybe this place 
wouldn't be so bad after all.• 

J 




Introducing the COLOR CONNECTION™ 

Plug A TiRS-80* Cololi 
Computer into the Wor.ld of 
System-50™Computing. 

Now you can expand Tandy's exciting new TRS­
80* Color Computer using proven System-50 
products. Expansion possibilities are limitless. 
And expansion is easy. Plug one end of the 
COLOR CONNECTION into the Program 
P~k* connector of the Color Computer. 
Plug the other end into a System-SO bus 

@) motherboard. Now add the functions you Get serious!
want, selecting from an inventory of 

® 

standard modules manufactured by For serious computing like 

competent, long-established firms word processing add the Per­

- from the inventory of solid per­ com ELECTRIC WINDOW™. 

formers, like Percom Data This memory-mapped video 

Company. display card features instant 


display updating, software­
Mini-disk storage - today! defined full display formatting 

Available off-the-shelf for your ex­ - up to 80 characters by 24 
tended system is Percom's field­ lines, an extendable character 
proven LFD mini-disk system. The generator that generates fully ­
first choice of knowledgeable 680X formed upper and lower case 
computerists since 1977, Percom characters, and more. The 
LFD mini-disk systems come com­ ELECTRIC WINDOW pro­
plete, ready to plug in and run. File vides either composite or sepa­
storage capacities range from 102 rate sync-video output, and 
Kbytes for a one-drive LFD-400™ interfaces a standard black-&­

system to almost 0.6 white video display monitor. 
Mbyte for a three-drive 
LFD- 800™ system. Beyond 16K 

Another option is incremental 
memory expansion. Add 8-, 16- or 

24-Kbytes of static RAM with our 
M24SS card; 16-, 32- or 48-Kbytes of 

dynamic RAM with our M48DSS card. 
The COL()R CONNECTION prevents 

contention between internal computer mem­
ory and external memory. 

System Requirements The right motherboard 

The COLOR CONNEC­ Fast mini-disk storage, full-format alphanumerics and 
TION interfaces a TRS-80* memory add-on are obvious expansion possibilities. The 

Color Computer"to a System­ optional Percom System-SO Motherboard allows you to 
SO bus motherboard. Power for consider the less obvious. This seven-slot motherboard 

the COLOR CONNECTION is not only can be self-extended, but also can be extended 
obtained from the computer. Power with our 30-pin 1/0 motherboard. The richness of readily 

for the extended bus cards must be pro- available peripheral interface cards provides an uncom­
. vided by an external source, such as Percom's System-SO mon degree of expansion flexibility . 

Power Supply. The COLOR CONNECTION provides for 
disabling the computer internal memory at 8-Kbyte The System-SO (SS-SO) bus community. With a TRS-80''' 
boundaries to prevent contention with external memory. Color Computer and the COLOR CONNECTION. it's 

your world. Enjoy!
The COLOR CONNECTION. ... .. . ....... $99.95 


Quality Percom products are available at Percom dealers nation­
wide. Call toll-free, 1-800-527-1592, for the address of your 
nearest dealer, or to order direct from Percom. 

PRICESAND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. PERCOM DATA COMPANY. INC . 
PRICES DO NOT INCLUDE SHIPPING AND HANDLING. 211 N. KIRBY GARLAND. TEXAS 75042 

lM trademark of Pernam Data Company. Inc. (214) 272-3421 
• trademark of Tandy Radio Shack Co'rporation which has no relationship to P~rcom Da1a Company. 
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Logo for Personal Computers 

Harold Nelson, Technical Editor 

The imminent release of not one 
but two versions of the Logo 
language for personal computers may 
be one of the most exciting software 
developments of the year. 

The Logo programming language 
was developed at the Artificial In­
telligence Laboratory at MIT (Mass­
achusetts Institute of Technology). 
According to the Logo Project's 
originator and driving force, MIT 
Professor Seymour Papert, "Logo is 
the name of a philosophy of educa­
tion in a growing family of computer 
languages.... " 

In the same passage, Professor 
Papert is quick to point out that Logo 
is not merely a children's language, 
although since its development over 
twelve years ago it has always been 
intended to facilitate discovery learn­
ing by young children. In fact, it 
represents a kind of "Copernican 
revolution." Rather than the child be­
ing programmed by the computer (as 
with computer-aided instruction), the 
child learns by teaching the com­
puter-and has a good deal of fun in 
the process. In the past, this has been 
the overriding purpose of the Logo 
Project. However, Professor Papert 
states: "An example of a powerful use 
of list structure is the representation 
of Logo procedures themselves as lists 
of lists so that Logo procedures can 
construct, modify, and run other 
Logo procedures." (Mindstorms: 
Children, Computers and Powerful 
Ideas. New York: Basic Books Inc, 
1980, page 217.) 

Apple Logo and TI Logo are the 
first versions of this language that are 
intended for use with personal com­
puters. TI Logo was developed for the 
Texas Instruments 99/4 computer, 
while Apple Logo runs on the Apple 
II or Apple II Plus computer. Each is a 
descendant of earlier implementa­
tions written in LISP and Pascal for 
larger computers, and this heritage is 
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evident in both versions of the 
language. 

TI Logo 
The first "draft" of Logo for the TI 

99 I 4 was prepared by the Logo Pro­
ject at MIT. Texas Instruments 
modified this draft according to its 
priorities and has done some im­
pressive code compression in order to 
increase available memory for the 
production version of TI Logo. 

Hardware for TI Logo 
In addition to the TI 99/4 computer 

and a color monitor, memory expan­
sion (from 16 K bytes up to 48 K 
bytes) and the language in EPROM 
(erasable programmable read-only 
memory) are the only requirements 
for running the prototype of TI Logo. 
In the prototype, both memory ex­
pansion and the language are con­
tained in an actual black box (see 
photo 1, inset). 

TI Logo has two production ver­
sions. The currently available version 
requires a disk controller, a 5-inch 
floppy-disk drive, a 32 K-byte 
memory expansion unit, and a TI 
Logo command module or ROM 
(read-only memory) cartridge. The 
second version, scheduled for release 
later this year, will require only the 
memory expansion unit and the com­
mand module (see photo 1). 

Features 
TI Logo can perform arithmetic 

operations on integers from -32,768 
thru 32,767, and can generate ran­
dom integers from 0 thru 9, perform 
basic logical operations, and evaluate 

Photo 1: The Tl Logo prototype (inset), 
including memory expansion, is contained 
in the black box under the monitor and 
behind the Tl 9914 computer. The final 
production version of TI Logo, which 
should be available later this year, will 
consist of a 32 K-byte memory expansion 
unit and a solid-state command module. 
(Photo courtesy of Texas Instruments.) 

logical relationships. It can also 
assign numerical values to words 
(values to variables), assign names to 
numbers (so that something can be 
called by name instead of number), 
and it has functions for structuring 
and modifying lists. In addition, there 
is a fine program editor for writing 
and modifying procedures (Logo pro­
grams). 

Other Logo features in Texas In­



struments' version include powerful 
yet easy-to-use graphics capabilities 
that employ a turtle for drawing and 
thirty sprites for creating dynamic 
displays. 

The Turtle 
One of the best-known features of 

Logo is turtle graphics, or the line­
drawing turtle-a small triangle on 
the video display (see photos 2 and 
3). A variety of simple instructions 
move the turtle, tell it to face a certain 
direction, move it a given distance, 
and instruct it to draw, not draw, or 
erase a line. 

Early MIT versions of Logo actual­
ly controlled a floor robot that 
resembled a turtle. This floor turtle 

had a pen that could be raised or 
lowered for tracing the path that the 
turtle was instructed to follow. 
Originally, the state of the art made 
use of a mechanical robot easier than 
computer graphics When young 
children were involved, the floor tur­
tle also seemed to facilitate the tran­
sition to using the screen turtle. (The 
significance of turtle graphics has 
been recognized outside MIT for 
some time. For examplz, a subset of 
Logo, called Turtletalk, has been in­
cluded in the Smalltalk language 
designed by Alan Kay for Xerox. 
Turtlegraphics is also a program in 
the library of the Apple version of 
Pascal.) 

TI Logo has a screen turtle that can 

be controlled by simple primitive in­
structions (see text box on turtle 
primitives). These primitives can be 
used for immediate turtle instruc­
tions or to create procedures (se­
quential lists of instructions) which 
define new instructions. 

An important feature of TI Logo is 
that while all primitives can be 
spelled out in full, many can be ab­
breviated to two-letter instructions 
(eg: CS can be used anywhere in place 
of CLEARSCREEN). Such abbrevia­
tions can make Logo more accessible 
to such nontypists as the very young 
or the handicapped. 

Sprites 
The inclusion of thirty sprites and 



Photo 4: In this demonstration pro­
cedure provided by Texas In­
struments, all thirty sprites have 
been told to carry the ball shape 
and move away from the center 
(home) position, each in a different 
direction. 

Photo 2: The turtle, shown at the 
top of the rightmost circle, has just 
completed a series of slightly dis­
placed circles in order to produce 
this coil, or slinky-type, figure. 

dynamic sprite graphics is unique to 
TI Logo. As shown in photos 4 and 
Sa, sprites are TI Logo "beings" (soft­
ware constructs) that assume various 
shapes and colors and move in a 
number of directions at different 
speeds. (See also listing 1.) Of 
themselves, sprites possess none of 
these "physical" characteristics­
these must be given to them, once 
again, by use of simple primitives (see 
text box on sprite primitives) . 

Sprites can assume (carry) any one 
of twenty-eight possible shapes. The 
first six shapes (turtle, truck, plane, 
rocket, ball, and box) are predefined 
in TI Logo (see photo 6). The remain­
ing twenty-two shapes must be user­
defined. 

A new shape can be created, or an 
existing one modified (you can 
change the six predefined shapes), by 
calling a 16 by 16 square MAKE­
SHAPE grid (see photo Sb) and black­
ing out the desired shape. Each square 
of the grid represents one pixel (pic­
ture element) on the video display. 
The shape is formed (blacked out) by 
moving the cursor from square to 
square within the grid. Once a shape 
has been defined, any or all of the 
sprites can carry that shape. 

(Displaying sprites seems to be a 
major capability of Texas In­
struments' TMS9918A Video Display 
Processor. TI has released the 
TMS9918A, and the unit is beginning 
to appear in products from indepen­
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Photo 3: This equilateral triangle is 
produced by lifting the turtle's pen, 
moving the turtle seventy steps for­
ward (toward the top of the dis­
play), and then lowering the pen. 
At this point the turtle stops and 
waits for further instructions. It is 
instructed to turn 150° to the right 
and move forward seventy-five 
steps-this produces the right leg of 
the triangle. The turtle waits again. 
It is told to repeat the following se­
quence twice: turn right 120° and 
go forward seventy-five steps. This 
causes the turtle to draw the base 
and left leg of the triangle. The tur­
tle is then told to raise its pen, 
return home (to the center of the 
drawing pad), and put its pen 
down. Since these instructions are 
not written in a procedure, it is 
necessary to reenter the entire se­
quence each time the triangle is to 
be reproduced. 

dent manufacturers. See "Video 
Display Processor Simulates Three 
Dimensions," by Karl Guttag and 
John Hayn, Electronics, November 
20, 1980, page 123.) 

Characters 
TI Logo also allows you to define 

(or redefine) alphanumeric characters 
and static designs by using any of the 
2S6 8 by 8 square grids, called tiles. 
Letters, numbers, and other keyboard 
characters are predefined tiles, but 
they can be changed. If the predefined 
keyboard characters are modified (eg: 
made lowercase), the modified char­
acter appears when the appropriate 
key is typed. 

New characters or designs can be 
defined and placed anywhere on the 
display screen (see photo Sc). While 
tiles can be located anywhere on the 
screen, they cannot move about as 

can shapes that are carried by sprites. 
You can assign colors to tiles and 

use them in either the turtle or sprite 
modes to form titles, explanations, or 
parts of "pictures." 

Procedures 
Procedures can be considered as 

either Logo programs or definitions 
of words that, once defined, can be 
used like primitives. Procedures are 
lists of instructions made of prim­
itives and/ or the names of previously 
defined procedures (see photos 7a and 
7b, and listings 1, 2, and 3). Resident 
or defined shapes, colors, and 
movements can be assigned to sprites 
in procedures. The turtle can be in­
structed to draw figures by simply 
entering the name of a procedure. 

It is of ten easier to define pro­
cedures, whether they contain in­
structions for the turtle, the sprites, 
or nongraphic operations, rather than 
enter the individual instructions need­
ed to carry out such tasks. One 
reason is that several sophisticated 
programming techniques become 
quite simple in Logo. It's possible to 
nest level upon level of procedures by 
having one procedure call another 
which, in turn, can call another, and 
so on. A nested procedure is called by 
entering its name as an instruction in 
the procedure being written. Iteration 
is accomplished by merely having the 
procedure repeat a list of instructions 
a certain number of times. Recursion 
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Photo 5: The shapes and characters used in the FISHBOWL (photo Sa) were specifically defined (see listing 1 for the pro­
cedures) . Shapes are defined by blacking out the desired shape on a 16 by 16 square grid (photo Sb). Characters are similarly 
defined on an 8 by 8 grid (photo Sc). 

is a simple matter of using the name 
of the procedure being defined as an 
instruction in that procedure-the 
procedure then calls itself from within 
itself. 

It is also possible to construct a 
procedure so that it modifies itself. 
This can be done by having the pro­
cedure change the values of local 
variables and/or by having it define 
new, or modify already-nested pro­
cedures. This type of recursion causes 
the procedure to produce a different 
effect at each recursive level-the 
procedure performs its task, changes 
itself, performs its modified task, etc. 
Listing 2 demonstrates how these 
powerful concepts and techniques 
become virtual child's play with 
Logo. 

In addition to the ease of writing 
procedures and all that can be learned 
in the process, there is another advan­
tage to working with procedures 
rather than immediate instructions. 
After entering all of the individual in­
structions for the turtle or sprites, it 
would then be necessary to enter the 
entire sequence each time that activi­
ty was to be performed. If the instruc­
tions are included in a procedure, it's 
simply a matter of entering the pro­
cedure's name to have the activity 
performed. In addition, procedures, 
along with user-defined shapes and 
characters, can be saved for future 
recall. In the TI Logo prototype this is 
done on cassette. In the production 

versions it will be possible to do this 
on disk-a preferable method with 
regard to both speed and reliability. 
The production versions of TI Logo 
have hard-copy capability via a ther­
mal printer. In some settings this can 
be extremely useful. 

The Editor 
TI Logo has a full-screen, real-time 

edit mode that is extremely helpful 
for writing, modifying, and debug­
ging procedures. While in the edit 
mode, the cursor can be moved 
anywhere in the displayed text to 

Listing 1: The FISHBOWL procedure turns the video display into a simulated aquarium 
(see photo Sa) with fish swimming in various directions and bubbles rising to the sur­
f ace. FISHBOWL first calls TITLE, which places the tiles (see photo Sc) containing the 
specially designed letters of "Fish Bowl" at the center bottom of the display. The 
FISHBOWL procedure then tells the background (BG) to set its color (SC) to dark blue 
(4), and calls the procedures FISHRIGHT, FlSHLEFT, BUBBLES, and SHARK. These 
four procedures assign shapes, colors, and motion to various sprites. For example, 
F ISHLEFT tells three sprites (4, S, and 6) to carry the shape (7) of a fish swimming to the 
left (se: photo Sb), and sets different colors, headings (SH), and speeds (SS) for each 
sprite. In BUBBLES, the SETX primitive is used to horizontally fix the two columns of 
bubbles. The numbers input are the x coordinates of the desired columns. 

TO FISHBOWL 
TITLE 
TELL BG SC 4 
FISHRIGHT 
FISHLEFT 
BUBBLES 
SHARK 
END 

TO TITLE 
cs 
PUTTILE 12 20 100 
PUTTILE 13 20 101 
PUTTILE 14 20 102 
PUTTILE 15 20 103 
PUTTILE 16 20 104 
PUTTILE 17 20 105 
END 

TO FISHRIGHT 
TELL [l 2 3] CARRY 6 
TELL 1 SC :RED SH 95 SS 20 
TELL 2 SC 8 SH 75 SS 18 

TELL 3 SC :YELLOW SH 105 SS 16 

END 


TO FISHLEFT 

TELL [4 5 6] CARRY 7 

TELL 4 SC :ORANGE SH 273 SS 19 

TELL 5 SC :GREEN SH 265 SS 21 

TELL 6 SC :LEMON SH 279 SS 17 

END 


TO BUBBLES 

TELL [7 8 9] CARRY 8 

EACH [SC :WHITE SETX -50] 

EACH [SH 0 SS 3•YN] 

TELL [10 11 12 13] CARRY 8 

EACH [SC :WHITE SETX 70] 

EACH [SH 0 SS 2•YN] 

END 


TO SHARK 

TELL 14 CARRY 10 

SC :GRAY SH 271 SS 40 

END 
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Photo 6: In addition to these six Photo 7: The pattern in photo 7a is produced by stopping the procedure, shown 
predefined shapes in TI Logo, the in the edit mode in photo 7b. 
user can define as many as twenty­
two additional shapes. Each of 
these can be carried by any or all of 
the sprites. 

Turtle Primitives 
The basic turtle primitives are virtually identical in TI and Apple Logo. Dif­

ferences are noted in parentheses, as are acceptable abbreviations. All primitives can 
be fully spelled out and most can be entered as two-letter abbreviations. 

The turtle mode is entered by the instruction TELL TURTLE (DRAW in Apple 
Logo). This places the triangular-shaped turtle at the center of the "drawing pad. " In 
TI Logo this position is the origin of a coordinate system whose horizontal (x) axis 
goes from -128 to 128, whose vertical (y) axis ranges from - 96 to 96. 

There are four text lines under the pad for entering instructions and receiving 
messages. The Apple version is almost the same in the split-screen turtle mode ( ac­
tually the horizontal axis goes from -140 to 138). This is normal turtle mode. Apple 
Logo, however, also offers a full-screen turtle mode that allows the turtle to draw on 
the entire pad but eliminates the text lines (see photos 9 and 10a). 

Both versions employ the fallowing instructions for moving the turtle: 

FORWARD (FD) number } The number represents the number of 
{BACK (BK) number turtle steps that the turtle is to move. 

RIGHT (RT) angle} The angle represents the angle, in 
{LEFT (LT) angle degrees, that the turtle is to turn. 

It is possible to move the turtle anywhere on the drawing pad and trace virtually any 
shape with these instructions. 

More interesting figures can be obtained by having the turtle draw only part of the 
time. The following commands, in both versions, control the turtle's pen: 

PENDOWN (PD): Causes the pen to leave a trace of the turtle's path (the pen is 
down when the turtle mode is entered). 

PENUP (PU): Allows the turtle to move about without leaving a trace. 
PENERASE: Causes the turtle to erase a line it has drawn if the original path is 

retraced. 
PENREVERSE: Instructs the turtle to draw lines where there are no11e and erase 

lines where they are present. 

HOME sends the turtle back to the center of the drawing pad. CLEARSCREEN 
(CS) in TI Logo erases all drawing and text and returns the turtle to the home posi­
tion. DRAW does almost the same thing in Apple Logo but it does not erase text. 

In order to exit the turtle mode, enter the instruction NOTURTLE (NODRAW in 
Apple Logo). This will return you to the Logo monitor. 

change, delete, or insert characters, 
words, or entire lines. It's also possi­
ble to move lines up or down and 
merge them with other lines. 

The editor in the production ver­
sion of TI Logo is automatically ac­
tivated for writing procedures. (The 
prototype does not have this feature.) 
Several features can be written in the 
edit mode and all of them entered into 
memory by exiting the edit mode. 
One advantage to writing procedures 
in the edit mode is the ease with 
which you can change and correct the 
procedure as it is being written. 

You can also use the editor's 
capabilities as a basic text editor. This 
is an important feature, since learning 
to write with a text editor relieves the 
tedium of making pencil-and-paper 
corrections and revisions. 

Limiting Features 
The video hardware of the TI 99/4 

does not allow more than four sprites 
carrying shapes to be displayed on a 
horizontal row at one time (see 
photos Ba and Bb). If a fifth sprite is 
placed on the same row, the first one 
disappears, and so on. The process is 
reversible, so as soon as the new­
comers move on, the original res­
idents begin to reappear. Once you 
are aware of this problem, you can 
work around it. 

An annoying occurrence in TI Logo 
is that the turtle sometimes runs out 
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Photo 8: These photos illustrate a slight problem caused by the TI 99/ 4's video 
hardware when running Logo. As long as there are no more than four shapes in a 
horizontal row, there is no difficulty (photo Ba), but as soon as a fifth shape is 
moved onto a row (the black square in photo Bb), the first shape in that row 
disappears (the red square that was at the center in photo Ba is gone in photo Bb). 
The first shape reappears when the.fifth shape is moved to another row, so there 
can never be more than four visible shapes in a row at one time. 

Photo 9: Apple Logo's turtle 
graphics can produce interesting 
figures from simple procedures. 
Straight lines can be drawn by set­
ting the x and y coordinates. The 
turtle will draw a straight line from 
its present point to the point you 
have set. This photo and photo lOa 
show the full-screen graphics 
feature of Apple Logo. 

of lines. At this point, the turtle stops 
in its tracks, the procedure halts, and 
the following message is printed: 

NO MORE LINES 

Apparently, workspace allocations 
have to accommodate both sprite and 
turtle graphics modes. Some tradeoff 
was necessary, and this message ap­
pears to inform you that the 
workspace (memory) allocated for 
graphics in the turtle mode has been 
used up. 

Apple Logo 
At present, the 5-inch disk version 

of Logo for the Apple II and Apple II 
Plus computers is still under develop­
ment at MIT. (For convenience, we 
refer to this version as "Apple 
Logo,"as does the Logo Project staff. 
To our knowledge there is no connec­
tion with Apple Computer Inc.) 
Representatives of MIT and the Na­
tional Science Foundation, which 
funded portions of the Logo Project, 
are involved in discussions concern­
ing distribution rights for Apple 
Logo. This issue should be resolved 
soon, and Apple Logo will, it is 
hoped, be available this summer. 

This review is based on a pre­
production prototype, and in fact, an 
updated prototype that will include 
color is being completed. This feature 
will allow you to choose the color of 

the display background and the lines 
drawn by the turtle. 

Apple Logo has three modes: a 
nongraphics mode, a graphics (turtle) 
mode, and an edit mode-but no 
sprites. However, the Apple version 
does have much more power in the 
other modes than TI Logo. 

Hardware for Apple Logo 
An Apple II or Apple II Plus com­

puter with 48 K bytes of memory, 

one disk drive, and an Apple 
Language Card are all that is needed 
to run the Apple version of Logo. 

Nongraphic Features 
Apple Logo can handle floating­

point as well as integer arithmetic. It 
also accepts and outputs numbers 
(when large or small enough), in ex­
ponential notation. For example, 
2. 7E3 can be used in place of 
2.7Xl03 =2700, and -4.3N4 can 

Sprite Primitives 
Some of the primitives used to instruct the sprites (available only in TI Logo) are 

as follows: 

TELL sprite number(s): 	Gets the attention of the sprite(s) that you wish to address. 
You can address one or any combination of sprites from 0 
thru 29. To talk to all thirty sprites, the phrase :ALL (read 
"dots ALL" in Logo jargon) is used in place of a number. 

CARRY shape: Tells the sprite(s) which shape to assume. Shapes can be identified 
either by name or number. 

SETCOLOR (SC) color: Identifies, either by name or number, the color of the shape 
being carried. 

SETHEADING (SH) number: Gives the sprite(s) the direction to travel. The number 
entered corresponds to a compass heading. 

SETSPEED (SS) number: Tells the sprite(s) how fast to move. 

The displays produced with these five instructions can be amazing, especially when 
multiple instructions are combined in procedures. 

A few other primitives can also be used in interesting ways. HOME causes all ac­
tive sprites to go to the center of the display screen but, if they have headings and 
speed, only momentarily. FREEZE stops all active sprites and holds them in place. 
They will not resume movement until THAW· is entered. 

Sprites will also respond to the FORWARD (FD), BACK (BK), RIGHT (RT), and 
. LEFT (LT) primitives as used in the turtle mode. 
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replace -4.3Xl0-4 = -.00043. 
Apple Logo can also return the sine 

and cosine of an input in degrees. 
This means, in effect, that it has full 
trigonometric capability. The other 
trigonometric functions can be easily 
defined in terms of the sine and 
cosine. Apple Logo can return a ran­
dom integer in the range of 0 to n - l, 
where n is an integer input by the 
user. There is, in addition, a ran­
domizing feature to ensure that each 
sequence of random numbers will be 
unique. 

Apple Logo has features for 
evaluating logical relationships, 
assigning values to variables, words 
to numbers, and working with list 
structures. The Apple version of Logo 
also has provisions for going from 
Logo to the Apple monitor, calling 
machine-language subroutines, and 
determining the current amount of 
free workspace in Logo. (Texas In­
struments omitted similar features in 
order to save memory space.) And it's 
worth pointing out that the primitives 
that instruct the turtle are similar in 
both the Apple and the TI versions of 
Logo. 

Turtle Procedures 
The draft of the Apple Logo 

manual, by MIT Professor Harold 
Abelson, contains over twenty-five 
pages of turtle geometry projects of 
rapidly increasing complexity (see 
photos 9, lOa, and lOb). This manual 
also contains some interesting discus­
sions of recursion-in fact, the author 
suggests a level of recursion that can 
be used to have the turtle draw a 
"binary tree" (see listing 3). 

The additional mathematical 
capabilities of Apple Logo, as com­
pared with the TI version, can be 
used to increase the power of turtle 
procedures, even though these 
mathematical features are not 
graphics features per se. That is, the 
floating-point, trigonometric, and 
randomizing features can be em­
ployed to give straightforward in­
structions to the turtle that will result 
in figures otherwise difficult, if not 
impossible, to produce. 

The Editor 
The Apple Logo editor functions in 
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Photo 10: The SPINSLINK figure (photo 10a) is the result of the simple five-line 
SPINSLINK procedure (shown in the edit mode in photo I Ob) that calls the three­
line RCIRCLE procedure which, in tum, calls the RCP procedure. Each procedure 
is nested in the one listed below it. Note the use of floating-point arithmetic in 
RCP, the use of iteration in RCIRCLE, and the use of recursion in SPINSLINK (it 
calls itself). (The procedures are taken from the draft of the Apple Logo manual 
prepared by Harold Abelson.) 

essentially the same manner as the 
production-version TI Logo editor. 
As soon as you begin to write a pro­
cedure, you're automatically in the 
edit mode. Therefore, all of the 
editor's features are available 
whenever procedures are being writ­
ten. It is also possible, as with TI 
Logo, to employ these features as a 
text editor. 

There is, however, one confusing 
sidelight. The command to abort a 
procedure (rub out what has just been 
written and exit the edit mode) in 
Apple Logo is very nearly the same 
command used in TI Logo to enter the 
procedure into memory and exit the 
editor. This could cause considerable 
confusion if you work with both ver­
sions side by side. 

An Annoying Feature 
If the turtle tries to draw beyond 

the drawing pad in the turtle mode of 
Apple Logo, everything stops and 
you are told that the turtle just went 
OUT OF BOUNDS . If you are in the 
process of modifying a procedure to 
fit onto the pad, this is quite a 
nuisance. In the TI version, if the tur­
tle leaves his pad he simply wraps 
around the display, and the pro­
cedure continues to execute. This ap­
proach seems preferable, because you 
can visualize the finished product. (In 
the large-machine versions of Logo 
you can choose between wrapping 
and not wrapping-an ideal arrange­
ment.) 

Conclusions 
Both personal computer versions of 

Logo are exciting, valuable products. 
Seymour Papert has said on more 
than one occasion that Logo provides 
easy access to very powerful ideas, 
but the question remained-would 
this be true of Logo designed for small 
personal computers? The answer, 
relative to both versions, is clearly af­
firmative, whether the user is a young 
child, a physically handicapped in­
dividual, or an adult who discovers 
computing for the first time. 

It's difficult to find anything to 
criticize in either product. Given their 
common background of over ten 
years of development and testing in 
the Logo Project at MIT, such a situa­
tion is not hard to understand. Still, a 
few items in each version might have 
been handled differently. 

One such example occurs when 
you attempt to use the Apple and TI 
Logo nongraphics instructions in the 
immediate mode. These functions do 
not simply return a value. For exam­
ple, in TI Logo: 

3+4 

returns: 

TELL ME WHAT TO DO WITH 7 

It will not return just the value 7. 
Similarly, in Apple Logo: 
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Introducing Muons: The rest 

of the works for networks. 


A CP/M** compatible replacement for CP/NET** grams. Modular design allows us to tailor the 
MuDOS multiplies your micro capabilities with system to your configuration. 
higher throughput, increased reliability and extra Build your network with MuSYS - MuDOS is
professional features for both single and multi­ ideal for use with our NET /80 board (64K RAM, 
user environments. Mu DOS works with any 

A sophisticated buffer 

single level interrupt, console port and parallel 
Z80-based micro, in place of CP/NET, port for bus communication) and our 
MP/M**, or CP/M - and, of course, EXP/80 expansion board (another serial 
with MuSYS NET/80* and EXP/80* port, Centronics port, priority interrupt 
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MuDOS works faster - MuDOS for S-100 based systems. 
makes the most of the Z80's extra This is the year of the network ­
registers and instructions. Program Make sure you have the works.loading is up to six times faster; file 

Call or write MuSYS Corporation, processing functions average three to 
1451 E. Irvine Blvd., Suite 11,five times faster than CP/M. 

Tustin, CA 92680 (714)730-5692. 
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manager, a totally re-entrant file manager, multiple 
print queuing, disk file support to 67MB, drive 
support to 2000MB and read-after-write verifica­
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your multi-user data and word processing pro- Specialists in Multi-user Microsystems 

•MuDOS, NET/BO, and EXP/BO are trademarks of MuSYS Corp. ..CP/M, MP/M and CP/NET are trademarks of Digital Research. 
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returns: 

YOU DON'T SAY WHAT TO DO 
WITH.5 

The reason for this, apparently, is 
that these functions are intended for 
use in instructions in procedures 
where the value returned will be used 
for a variable. It would be useful, 
however, if these functions could be 
used immediately, i and if they re­
turned only the appropriate values: 
they could then be used more easily 
for mathematical or logical evalua­
tions, either in planning procedures 
or for other purposes. 

If you type PRINT in front of the 
statement to be evaluated, only the 
value is returned. For example: 

PRINT 3+4 

will return only the value 7. Still, it 
would be useful to obtain this kind of 
return without typing PRINT, 
especially when you are not "talking" 
to sprites or the turtle. 

Another inconvenience occurs in 
TI Logo when you have active sprites 
on the screen and want to go to the 
turtle mode. There is no easy way to 
get the active sprites off the video 

display. While you can go from the 
turtle mode to the sprite mode and 
remove the turtle with everything it 
has drawn (by entering NOTURTLE), 
the reverse is not possible. You can 
leave the sprites there and work with 
the turtle, but the moving sprites can 
be distracting. You can also enter the 
necessary instructions to remove the 
colors, shapes, speeds, and headings 
of the sprites, but this can be time 
consuming. A third alternatiye is to 
leave Logo and then restart it. This is 
often the quickest solution. In any 
case, it would be helpful to have a 
single command that would remove 
all active sprites from the video 
screen. 

There may be features in the pro­
duction versions of Logo that are not 
present in the prototypes-in addi­
tion to the possibility of color in 
Apple Logo, there is discussion of in­
cluding music capability in both per­
sonal computer versions of Logo. 
Texas Instruments has mentioned this 
possibility, while the Apple Logo 
documentation already contains 
some explanation of how to use the 
music features, even though they are 
not present in the prototype. 

The prototypes of Apple and TI 
Logo are currently being used in pre­

school through high school 
classrooms (see onComputing, Sum­
mer 1981, for details) on a "pilot pro­
ject" basis, and evidence of its value 
to students is growing rapidly. This 
evidence deals not only with amount 
of material learned, but also with a 
heightened self-awareness and self­
esteem derived from the student con­
trolling a powerful machine and thus 
his or her own learning. It seems in­
evitable that Logo will become a 
forceful learning tool, both in the 
school and in the home. 

Having acquired at least a passing 
familiarity with these two Logo im­
plementations, I see them as com­
plementary, rather than competitive. 
Anyone who is seriously interested in 
education and learning on any level 
should examine both versions. TI 
Logo easily attracts user interest (the 
sprites are a definite attention-getter) 
and it encourages fundamental ex­
ploration of a variety of significant 
concepts. Apple Logo provides a 
somewhat deeper exploration of the 
same concepts. The development of 
Logo for other popular personal com­
puters such as the Radio Shack 
TRS-80 and Atari will probably not 
be far behind.• 

Listing 2: The COILGROW procedure has CIRCLEMOVE and CIRCLE nested within 
it. CIRCLE, in tum, is nested in CIRCLEMOVE. Both COILGROW and CIRCLE 
employ iteration by repeating the instructions in the brackets. CO/LG ROW is a recur­
sive procedure-it calls itself. COILGROW produces a coil consisting of connected 
circles of increasing diameter. The procedure is run by entering its name and values for 
the variables NUMBER, DISTANCE, and ANGLE. (The 360/(:ANGLE) in CIRCLE 
causes an interesting "bending" of the coil, since it returns an integer that may be slight­
ly more or less than the number of iterations required to produce an exact circle. 
HIDETURTLE, in the CIRCLE procedure, speeds up drawing since the turtle itself need 
not be redrawn at each "step." SHOWTURTLE causes the turtle to reappear.) 

TO COILGROW :NUMBER :DISTANCE :ANGLE 
REPEAT :NUMBER [CIRCLEMOVE :DISTANCE :ANGLE] 
CIRCLE :DISTANCE :ANGLE 
MAKE "ANGLE :ANGLE-3 
COILGROW :NUMBER :DISTANCE :ANGLE 
END 

TO CIRCLEMOVE :DISTANCE :ANGLE 
CIRCLE :DISTANCE :ANGLE 
FORWARD :DISTANCE 
END 

TO CIRCLE :DISTANCE :ANGLE 
HIDETURTLE 
REPEAT 360/(: ANGLE) [FORWARD :DISTANCE RIGHT :ANGLE] 
SHOWTURTLE 
END 
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For More Information 
To add your name to the Apple Logo 

mailing list, write: Apple Logo, The Logo 
Project, 545 Technology Square, Cam­
bridge MA 02139. For $1 they will also 
send a bibliography of papers produced in 
conjunction with the project. 

For information on Tl Logo, write: Tl 
Logo, Texas Instruments Inc , Corporate 
Engineering Ctr, 12860 Hillcrest Wing E 
MIS 376, Dallas TX 75230. 

Listing 3: MYSTERY requires that an in­
teger be input for the variable NUMBER. 
It then prints the integers 1 thru 
NUMBER in an unexpected order: the 
STOP in the recursive procedure produces 
the MYSTERY effect; when the technique 
is used in a V-drawing procedure, the tur­
tle can draw a "binary tree." 

TO MYSTERY :NUMBER 
IF :NUMBER= 0 STOP 
MYSTERY : NUMBER - l 
PRINT :NUMBER 
END 

Circle 99 on Inquiry card. --+ 



At Crystal we are doing our best to provide the finest state-of-the-art graphic adventure software in the world. Our list of 
credits include the first indoor-outdoor graphic adventure, the first multi -disk graphic a enture, and now for the Atari, the 
first graphic adventure in the world which includes screen scrolling and a:-mmatio'h . The era ofttie ext adventure and games 
which are simple combinations of static graphics and text is rapidly d awing to a close. We attempt to utilize the full potential 
of your computer. True, many of our games use up to 48K and we only dea in disk products, t>uf ther are a lot of users out 
there who have worked hard to upgrade their systems to the m~ and we think they aes rve games that will g"y their com­
puter system a run for its money. 

FANTASYLaND 2 
Brand new and available June 1 on App 
bytes on disk. Step into the world of ton1·tQlidi~11fa 

yourself for your perilous journey througl~~''h 
scrolling techniques written by Mi.,:e,:. o::S~rk; P.oi
need 40K and joysticks on e Atan vers o 

$49.95 

$39.95 

$59.95 


WEARE I 

It is our intention to p~ovid~yolb.with the finest game softw.a.re ava )able today. We are always o · 
genuinely interested in knowing what you.the adventurer expect and esire in a fantasy game. Feel fr 
we or our staff will be glad to hear any constructive suggestions you might have. ~~o::...r;...... 

You must have a disk drive and an Apple II 48K or Atari 800 40K or Pet 32K or TRS-80 48K to run our adventures . 

our order lines are open 24 hrs. a day 7 days a week. 
(408) 683-0696 CRYSTAL COMPUTER 12130 Steffs ct., San Martin, Calif. 95046• 

http:softw.a.re


Ciarcia's Circuit Cellar 


Build a Low-Cost 

Speech-Synthesizer Interface 


Recently I was at a local electronics 
store looking at DVMs (digital volt­
ohmmeters). I didn't want to buy 
one, but; like looking at new cars, I 
wanted to reestablish the cost-effec­
tiveness of what I already owned. 

Most of the meters in the showcase 
were 31/2-digit units with five or more 
ranges and many ancillary functions. 
The sales pitch for every one sounded 
alike. 

While not trying to be cute, I 
stopped the clerk in midsentence and 
asked if he had any DVMs that 
"talked." He completely ignored the 
question. I had to interrupt him twice 

Copyright © 1981 by Steven A Ciarcia. 
All rights reserved 

Steve Garcia 
POB 582 

Glastonbury CT 06033 

to get his attention, and even then, he 
thought I was being difficult. 

Eventually, he said that he had no 
talking DVMs and never expected to 
see any. Even though I anticipated his 
answer, I was testing his response to 
the idea. Considering that we now 
have talking toys, talking hand-held 
DVMs shouldn't sound that strange. 
In fact, such use would be a relatively 
minor application of synthesized 
speech. Someday they will be very 
common. 

While I wouldn't consider this 
salesman a total loss, there are some 

Photo 1: Assembled Micromouth speech-processor board. The 40-pin integrated circuit 
is the MM54104 speech processor, and the two 24-pin packages are 64 K-bit ROMs, 
which contain 144 digitized expressions. The 40-pin edge connector on the right is plug­
compatible with the Radio Shack TRS-80 Model I, and the 50-pin edge connector on the 
bottom is plug-compatible with the Apple II. The heat sinks shown in the photo are not 
generally required but were included on this particular unit for testing. 
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people who have to go to Missouri to 
believe the state exists. I trust, how­
ever, that you have an open mind to 
new technology. 

Cost-Effective Speech Synthesis 
Advances in the production of 

high-density LSI (large-scale in­
tegrated) circuits and new techniques 
to synthesize speech have reduced the 
cost of voice-output systems 
dramatically. Attaching a speech syn­
thesizer to your computer is now as 
reasonable financially as adding any 
other peripheral device. 

The cost of a synthesizer is a func­
tion of the number of words the syn­
thesizer can speak. Limited-vocab­
ulary synthesizers, such as the 
TMS0280 unit in the Texas Instru­
ments Speak & Spell toy or any 
others that have their vocabulary 
stored totally in ROM (read-only 
memory), are generally less expen­
sive. Speech interfaces using pho­
neme synthesis, such as the Votrax 
SC-01, usually require the help of a 
computer program running on an ex­
ternal processor to generate extensive 
voice output. The added complexity 
makes this type of synthesizer more 
expensive. Of course, a phoneme syn­
thesizer can have an unlimited vocab­
ulary by using a text-to-speech pro­
gram running on the external proces­
sor. 

This article describes the construc­
tion of a cost-effective limited-vocab­
ulary voice-synthesis speech-proces­
sor board called the Micromouth. It 
uses the new Digitalker DTlOSO inte­
grated circuit set from National Semi­
conductor, which has a stored vocab-

Digitalker is a registered trademark of National 
Semiconductor Corporation. 

' 




ulary of 144 expressions. For about just as easily as "Control error ... " or 
$120, you can build this board and "Danger... a star is on the left at 8.2 
add voice output to monitoring func­ million meters." While a limited-vo­
tions, computer games, and calcula­ cabulary synthesizer may never have 
tions. It can say "The time is 6:40 pm" appealed to you before, I am sure the 
and "Number 4 is set at 6.35 volts" low price and simple system integra-

Photo 2: Micromouth speech-processor board shown inserted in peripheral slot 1 of an 
Apple II computer. Execution of a simple BASIC statement can cause any of the stored 
vocabulary to be uttered. For example, to make it say "This is Oigitalker," a POKE 
-16001, 0 statement would be executed. While the rest of the vocabulary has a male 
voice, this particular expression has a distinctly female voice. 

Photo 3: National Semiconductor's OT1000 Speech-Synthesis Evaluation Board. 
Available from National Semiconductor distributors for $495, the OT1000 contains a 
microprocessor equipped with a program that allows a user to hear any single expres­
sion or a combination of expressions by entering the appropriate decimal code on the 
keyboard. While all the 110 lines are available on the Evaluation Board connector and 
it could be used as a general-purpose speech interface, it is more suitable as a sales tool 
and demonstration device. 

tion of this speech interface will spark 
your interest. 

The Micromouth speech-processor 
board I am presenting is plug-com­
patible with the Apple II and Radio 
Shack TRS-80 Model I computers. (It 
can be used with the TRS-80 Model 
III with an adapter cable.) It is signal­
compatible with other microcomput­
ers, such as the Digital Group prod­
uct line or the Heath H-8, and can be 
connected to any computer with an 
8-bit parallel 1/0 (input/output) 
port, such as a printer port. It re­
quires no external controlling soft­
ware except a simple BASIC state­
ment to say any expression in its vo­
cabulary. For example, executing 
OUT 127,120 on the TRS-80 (or POKE 
-16001,120 on the Apple II) will 
cause the board to say "Please." 

The design and features of the 
Micromouth speech-processor board 
are discussed in detail here. But, first, 
a little background on speech­
synthesis techniques, in general, and 
then details of National Semiconduc­
tor's Digitalker system, in particular. 

Speech-Synthesis Techniques 
Three techniques are presently used 

to synthesize the human voice: for­
mant synthesis, linear-predictive 
coding, and waveform digitization. 
They differ primarily in the number 
of bits per second of data required to 
construct a word. 

Formant synthesis is essentially a 
modeling of the natural resonances of 
the human vocal tract. The bands of 
resonant frequencies defined are 
called formants. In an electronic syn­
thesizer, these frequencies are gener­
ated by excitation sources and are 
then passed through variable­
parameter filters . 

One form of the formant technique 
is called phoneme synthesis. In this, 
'the spectral parameters are derived 
from basic sound units that make up 
words. A phoneme generator, in 
turn, reproduces these sounds. In 
such a circuit, each phoneme has been 
assigned a code, and the synthesizer 
module (or chip) utters the corre­
sponding phoneme sound for each 
code it receives. Creation of con­
tinuous speech, therefore, is simply a 
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System Log 

-GMOSTICS 11­
Dia nostics 11 is SuperSoft's expanded Diagnostic package. 
Dia nos tic II builds u·pon the highly acclaimed Diagnostics I. It will test 
each of the five areas of your system: 

Memory Terminal Printer CPU Disk 

Every test is expanded. 
Every test is "submit"·able. A "submit" file is included in the package which 
"chains" together the programs in Diagnostics II, achieving an effective 
acceptance test. All output can be directed to a log file for unattended operation, 
for example overnight testing. Terminal test is n9w generalized for most crt 
terminals. A quick-test has been added for quick verification of the working 
of the system. 

The memory test is the best one we have encountered. It has new features, 
including: · 

• default to the size of the CP/M Transient Program Area (TPA) 
• printout of a graphic memory map • burn in test 
• bank selection option • memory speed test 

Diagnostics-II still includes the only CPU test for 8080/8085/Z80. 

A Spinwriter/Diablo/Qume test has been added, which tests for the positioning 
and control features of the Spinwriter/Diablo/Oume as well as its ASCII 
printing features. (Serial Interface only) 

And, as with all SuperSoft products, a complete online HELP 
system and user manual is included. 

Price: $100.00 (manual only): $15.00 

Requires: 32K CP/M 
CP/M Formats: ·8" soft sectored, 5." Northstar, 5" Micropolis 

Mod II, Vector MZ, Superbrain DD/OD 

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) 

CP IM REGISTERED TRADEMARK DIGTAL RESEARCH Super:Soft 
First in Software Technology 

matter of stringing the phonemes 
together. 

In most cases, the electronic voice 
generated is quite intelligible, but it 
may have a mechanical quality about 
it. Continuous speech using phoneme 
synthesis can generally be generated 
with a data rate of less than 400 bps 
(bits per second). This technique is 
used by the Votrax Division of 
Federal Screw Works in the SC-01 
Speech Synthesizer Chip and other 
products. 

Linear-predictive coding is similar 
to formant synthesis. Both techniques 
are based in the frequency domain 
and use similar hardware to model 

The Dlgltalker speech 
processor uses a 

comprehensive data­
compression algorithm. 

the vocal tract. Rather than using a 
simple phoneme code, however, 
linear-predictive coding stores 
parameters for filter coefficients, 
gain, and excitation frequencies. The 
term "linear-predictive coding" refers 
to the programmed activities of the 
multistage lattice filters that produce 
the desired formants. Adequate­
quality speech can generally be 
achieved with data rates of 1200 to 
2400 bps. This synthesis technique is 
used by Texas Instruments in several 
products, including the Speak & Spell 
and the TI 99/4 Text to Speech 
Translator. It is also used by General 
Instrument Corporation in its Orator 
VSM2032 Voice-Synthesis Module. 

The third method is wavefarm 
digitization. This very old technique 
produces speech by generating a 
waveform with the time-domain 
characteristics of voice, in contrast to 
the previously considered parameter­
encoding methods, which represent 
speech in terms of frequency. The 
simplest form is uncompressed digital 
data recording, called PCM, for 
pulse-code modulation. (In the June 
1978 BYTE, my article entitled 'Talk 
to Me: Add a Voice to Your Com­
puter for $35," page 142, discussed 
how to build a simple digitized speech 
interface.) 
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"And in conclusion,

I'll only use 


my exceptional powers 

for the good ofmankind!' 


"That's a vow all we Vector 3005s make. And it's not one 
we make I ightly. 

"After all, being the only product on the market with 
a Vector 3 terminal, a 5X" floppy, and a 5X" Winchester 
rigid disk drive that provides 5 megabytes of storage 
is quite a responsibility. It used to take 20 floppies to give 
you that kind of capacity. 

"Our powers don't stop there, however. Each 3005 also 
comes with a 32-bit error-correcting code-the first time 
sophisticated IBM-style technology has been available 
on a small business system. This lets us detect and correct 
errors, and almost completely eliminates data loss on 
disks due to dirt, wear, or damage. 

"All this makes us pretty awesome, all right. But there's 
more. When coupled with Vector's M EMORITE 111 and 
EXECUPLAN software packages, we give you a 30,000 
word dictionary, the ability to create your own phrase 
library, a teaching manual right on the screen, pass word 
security, plus a host of other word processing capabi Ii­
ties as well as financial planning, forecasting and 
basic accounting. 
"And we're reliable. Our powers won't diminish, our abili­

ties won't fade, and dedication to mankind won't weaken. 
"For more information and your nearest dealer, call 

Vector at 800-423-5857. In California, call 800-382-3367. 
Or write to them at 31364 Via Col inas, Westlake Village, 
CA 91362. 

"Thank you all for coming today. And I hope we'll have 
the chance to do business together in the future'.' 

V-cero1 

VECTOR GRAPHIC INC. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 

Circle 377 on inquiry card. 



In simple PCM recording, the 
analog speech waveform is sampled 
at a rate twice that of the frequency of 
the highest voice component and con­
verted to digital format through an 
AID (analog-to-digital) converter. 
Once stored, the digital signal can be 
played back through a DIA (digital­
to-analog) converter and a low-pass 
filter. One major advantage of 
digitally encoded speech is its human­
like quality. Since it is in essence a 
recorded voice, the reproduced 
speech retains the inflections and ac-

SPEECH 

START ROM 


ADDRESS DATA 


""! 

81--(!: ( }--a 

,."I • 
CONTROL 
WORD 

MULTIPLEXER 
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REGISTER 

' 
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WORD DATA 

REGISTER REGISTER 

I 
DELTA 

MODULATION 

DECODER 

CONTROL 

LOGIC 

-

CMS -
-

INTR ­ D/A -GAIN 

CONVERTER 
AMPLIFIER 

Figure la: Block diagram of the National Semiconductor Digitalker MM54104 speech­
processor chip. This figure and figure 2 were provided through the courtesy of National 
Semiconductor Corporation. 
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cents of the original voice. Thus, in 
addition to male and female voices, it 
is possible to have a speech syn­
thesizer that reproduces regional or 
foreign accents. The clarity of the 
reproduction depends on the speech­
compression method used. 

Unfortunately, one problem in 
using PCM alone is that it requires 
very high data rates. Rates above 
100 k bps are not unusual with this 
method. To reduce the data rate, it is 
necessary to compress the speech data 
to remove redundant information. 

14 

SPEECH 

MULTIPLEXER 
1 .. 

L :) ROM 
,_, 

~ ADDRESS 

~ 

AMPLITUDE 

AND -FREQUENCY 

REGISTER 

I 

OSCILLATOR 
AND 

FREQUENCY 

GENERATOR J 

PROGRAMMA8LE 

SPEECH 
OUTPUT 

One compression method is called 
delta modulation. As in PCM, the 
analog speech waveform is sampled, 
but this time only the changes in 
amplitude (delta values) between 
samples are stored. Since speech con­
tains many redundant sounds and 
silences, these changes are much 
smaller than the absolute amplitude 
of the waveform, and fewer bits are 
required to store the smaller values. 
Delta modulation, therefore, reduces 
the amount of memory required to 
store a list of words. 
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Figure lb: Pinout specifications of the 
DT1050 system, which comprises the 
MM54104 speech-processor chip and the 
associated MM52164 SSRl and SSR2 
ROMs (read-only memories). The ROMs 
are designed to be used in sets of two; the 
chip-select (CSl) signals are set up in com­
plementary fashion. 
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If you've never used a computer, you're missing something. 

Programming your own computer is more fun than playing 


backgammon. More challenging than crossword puzzles. 
And more practical than about anything else you could do. 
Because the fact is. you're living in the age of computers. 

And nowyou can discover what it's all about. For 10 days. at no 
risk and no obligation. you can have your very own Sinclair 
ZX80 computer. To play with, experiment with, learn with. 

ANYONE CAN USE IT. 
You'll discover the ZX80 is incredibly easy to use fa anyone 

10 years or older. You don't have to know anything about com­
puters when you start out. We 'II send you a complete 128-page 
guide that takes you step-by-step into the world of computing. 
In one day. you'll be writing your own programs! 

. The ZX80 will absorb you for hours as you find new ways to 	 EVERYTHING YOU NEED. For just Sl99 .95,you get 
everything you need to operate your ZXBO. You justuse it. You can create games. Home budgets. Math lessons for hook It up to your TV (either black & white or color). 

your children. Almost anything, in fact. Then to store your programs, you can use any ordinary 
cassette tape recorder. We'll also s19995THE ZX80 IS YOURS FOR 10 DAYS. 	 send you a 128-page guide to 
computing that's yours to keepTHE COMPUTER GUIDE IS YOURS FOREVER. 
as a free gift.

Foryour 10-day home trial.just call our toll-free number and 
order with your Master Charge or VISA. Or send the coupon along with a check or money order for the 
remarkably low price of 5199.95. plus shipping. (Other personal computers cost two or three times as much!) 

And we'll send you the Sinclair ZX80 personal computer. 

1 	 It's yours for 10 days. If you decide you don't want to keep it 
then send it back. We'll give you a full refund. Either way, the 
128-page guide to computing-a S5.95 value-is yours to 
keep as a free gift. 

But we have to be honest with you. After you've discov­
ered the fun of owning a ZX80 computer, we don't think 

For an extra 549.95, you can also have the Slnclalr Computer 

Learning Lab-a set of 100 experiments and lessons on cassette you'll send it back. 

tapes that make the zxao itself your teacher. 


fO·DAYNIONEY·BACK HOWIE TRIAL 
CALL TOLL FREE soo-s11a-aooo. 

Ask for operator #508. In Ohio call 800-582-1364. Phones open 24 hours a day, 7 days a week. 

r M;ji ~ Sind;°i;R"e-;a-;hltd - - - - - - - - - - - - - - 7t:s7'° 1 
I One Sinclair Plaza. Nashua, NH 03061 I 
I Check one: D ZXSO Personal Computer 5199.95 I 
I D ZXSO Personal Computer 5199.95 Computer Learning Lab 5 49.95 I 
I Shipping 5 4.00 Shipping 5 4.00 I 
I Total 5203.95 ·· Total 5253. 90'' I 
I If I'm not fully satisfied with my purchase I can return 1t in 10 days for a full refund. I 
I The 128-page guide is mine to keep. I 
I Name I 
I Address Ie1nc::1air I ~iry. state.Zip 	 I 

SINClAIR RESEARCH LTD.• ONE SINClAIR PLAZA. NASHUA N.H. 03061 L-U~d~~ - - - - - - - - - - - - - - - - - - - - - - j 



Ultimately, the total amount of 
memory required for continuous 
speech becomes a function of exotic 
compression algorithms. Data rates 
as low as 2400 bps have been 
achieved. The Digitalker speech­
synthesis chip set uses data­
compressed digitized speech. 

Digitalker Components 
The Micromouth synthesized­

speech-processor board is based upon 
the National Semiconductor 

Digitalker DT1050 speech-synthesizer 
chip set, which consists of a speech 
processor (SPC) and two 64 K-bit 
ROMs (read-only memories). 

The speech processor uses PCM en­
coding with a comprehensive data­
compression algorithm developed by 
Forest Mozer at the University of 
California, Berkeley. The primary 
compression method employed is 
delta modulation. As previously 
described, this concept recognizes 
that speech waveforms· are generally 

smooth and continuous. Rather than 
storing the absolute amplitude of the 
voice signal, the differences between 
successive samples are stored instead. 
During speech reconstruction, suc­
cessive amplitudes in the output 
waveform are obtained by adding 
these delta values to the previous 
values, allowing us to avoid using 
large numbers of bits to store large 
voltages. 

The speech processor also uses 
phase-angle adjustment and half-

Decimal Binary Decimal Binary Decimal Binary 
Word Address Address Word Address Address Word Address Address I 
This is Digitalker 000 00000000 p 047 00101111 it 097 01100001 
one 001 00000001 Q 048 00110000 kilo 098 01100010 
two 002 00000010 R 049 00110001 left 099 01100011 
three 003 00000011 s 050 00110010 less 100 01100100 
four 004 00000100 T 051 00110011 lesser 101 01100101 ' 
five 005 00000101 u 052 00110100 limit 102 01100110 
six 006 00000110 v 053 00110101 low 103 01100111 
seven 007 00000111 w 054 00110110 lower 104 01101000 
eight 008 00001000 x 055 00110111 mark 105 01101001 
nine 009 00001001 y 056 00111000 meter 106 01101010 
ten 010 00001010 z 057 00111001 mile 107 01101011 
eleven 011 00001011 again 058 00111010 mi Iii 108 01101100 
twelve 012 00001100 ampere 059 00111011 minus 109 01101101 
th irteen 013 00001101 and 060 00111100 minute 110 01101110 
fourteen 014 00001110 at 061 00111101 near 111 01101111 
fifteen 015 00001111 cancel 062 00111110 number 112 01110000 
sixteen 016 00010000 case 063 00111111 of 113 01110001 
seventeen 017 00010001 cent 064 01000000 off 114 01110010 
eighteen 018 00010010 400 Hz tone 065 01000001 on 115 01110011 
nineteen 019 00010011 80 Hz tone 066 01000010 out 116 01110100 
twenty 020 00010100 20 ms silence 067 01000011 over 117 01110101 
thirty 021· 00010101 40 ms silence 068 01000100 parenthesis 118 01110110 
forty 022 00010110 80 ms silence 069 01000101 percent 119 01110111 
fi f ty 023 00010111 160 ms silence 070 01000110 please 120 01111000 
sixty 024 00011000 320 ms silence 071 01000111 plus 121 01111001 
seventy 025 00011001 centi 072 01001000 point 122 01111010 
eighty 026 00011010 check 073 01001001 pound 123 01111011 
ninety 027 00011011 comma 074 01001010 pulses 124 01111100 
hundred 028 00011100 control 075 01001011 rate 125 01111101 
thousand 029 00011101 danger 076 01001100 re 126 01111110 
million 030 00011110 degree 077 01001101 ready 127 01111111 
zero 031 00011111 dollar 078 01001110 right 128 10000000 
A 032 00100000 down 079 01001111 SS 129 10000001 
B 033 00100001 equal 080 01010000 second 130 10000010 
c 034 00100010 error 081 01010001 set 131 10000011 
D 035 00100011 feet 082 01010010 space 132 10000100 
E 036 00100100 flow 083 01010011 speed 133 10000101 
F 037 00100101 fuel 084 01010100 star 134 10000110 
G 038 00100110 gallon 085 01010101 start 135 10000111 
H 039 00100111 go 086 01010110 stop 136 10001000 
I 040 00101000 gram 087 01010111 than 137 10001001 
J 041 00101001 great 088 01011000 the 138 10001010 
K 042 00101010 greater 089 01011001 time 139 10001011 
L 043 00101011 have 090 01011010 try 140 10001100 
M 044 00101100 high 091 01011011 up 141 10001101 
N 045 00101101 higher 092 01011100 volt 142 10001110 
0 046 00101110 hour 093 01011101 weight 143 10001111 

in 094 01011110 
inches 095 01011111 
is 096 01100000 

Table 1: The 144 spoken expressions in the vocabulary of the standard Oigitalker system, with word-access codes in decimal and 
binary. The "ss" expression is a generalized hissing sound provided to make plurals out of other words in the list. If an address 
greater than 143 is sent to the speech processor, it "executes data" and nonsense sounds are generated. 
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ITWAS INEVITABLE 

Sooner or later, someone had to take all this proven 
microcomputer hardware and software technology and wrap 
it up in aportable package at aprice that shocks the industry. 
Adam Osborne decided to do it sooner. 

The OSBORNE 1®, from Osborne Computer Corpora­
tion. You get full CP/M® disk computer capabilities­
Z80A® CPU, 64K bytes of RAM memory, a full business 
keyboard, abuilt-in monitor, and two floppy drives with 
100K bytes each of storage. You get two interfaces, 
the IEEE 488 and the RS-232C. Just connect a 
printer, via either interface. 

Software? You get 

And it's portable. When the keyboard is 
clipped over the display panel, only the 
weatherproof brushed aluminum case 
is exposed. (There are even optional 
modem electronics, couplers, battery 
packs, and external monitor connections, 

providing practically unlimited system portability.) 
It's all business. The OSBORNE 1 delivers significant 

productivity at an irresistable price. At $1795, its immediatJ 
and lasting success as a personal business computer is, 

quite simply, inevitable. 

CP/M®, CBASIC-2®, 
Microsoft BASIC®, the 
WORDSTAR® word 
processing system with 
the MAILMERGE® 
mailing list feature, 
and the SUPERCALC® 
electronic spread­
sheet package. 
All standard. 
All for $1795. 

~ssSBORNE 

Orders for the Osborne 1Computer can be placed 
over the telephone at (415) 887-8080. Your order 

COMPUTER CORPORATION will be forwarded by the factory for delivery by 
26500 Corporate Avenue Hayward, California 94545 (415) 887-8080 your nearest authorized Osborne 1 dealer. 



period zeroing compression tech­
niques. Phase-angle adjustment is 
based on the concept that the in­
telligibility of speech is not affected 
by the phase angle of the sine-wave 
components of the Fourier­
transformed waveforms. Therefore, 
these values can be adjusted to pro­
duce a waveform with mirror sym­
metry; only half the data need be 
stored. 

In half-period zeroing, the low­
amplitude portions of a signal are 
reproduced as silence. For the most 
part, only the center half of any pitch 
period needs to be stored since the 
center half contains most of the 
energy. The remainder of the wave­

+7TO+l1V 

form is relatively insignificant and 

can be discarded. 


The 144-expression Digitalker 

vocabulary was initially recorded 


The Dlgltalker system 
Introduces low-cost 
speech output Into 
areas where the ex­
pense has not been 
previously justified. 

through a microphone, then differen­
tiated and digitized. A computer pro­
gram operated on the data to perform 

phase-angle adjustment, delta modu­
lation, and half-period zeroing. The 
redundant pitch periods and 
phonemes were reduced to individual 
stored periods and a record of the 
number of times they are repeated 
(usually 3 to 8 times). The resulting 
data containing frequency, ampli­
tude, and control information is 
stored in the two 64 K-bit speech 
ROMs. 

Figure la is a block diagram of the 
speech-processor chip. Each block of 
speech data contains a control word 
specifying the location in ROM of an 
audible expression, the type of wave­
form generated, and the number of 
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_ ________ ___ _ 

and addressing system to do all the typing and 
clerical work on lists-from ten names to ten 
thousand . 

LETTERIGHT. $200. Acorrespondence 
processing package that speeds letter writing AND 
merges your letters with names selected from your 
NAO list. 

~~e~ It takes very few hours at today's salary 
YJ~~· levels to repay the cost of any of these systems. 

They' II do you far better than that. SSG's 
r-:::t=ta:~ Productivity Software Packages will contribute 
L- ~(;llJ9' immediately to the growth and success of 

your business. 
Please act now. Tear out this page. This 

Here's the white collar crime of 1981: Let 
your people labor away for hours at jobs a 
properly trained computer can do in seconds. 

You pay for all those wasted hours. 
And you're missing opportunities, 

because the hours could be spent on new, pro­
ductive, profitable projects. 

We can help you. 
If you have aCP/ M®-based microcomputer, 

SSG's Business Productivity Packages will scoop 
up all those hours you're losing and give you back 
more productivity, more time, more information, 
and more success. 

ANALYST. $250. An information storage 
and retrieval (data base) system that will replace 
piles of files with information you can USE. 

MAGIC WORKSHEET. $250. SSG's answer 
to the world's demand for electronic spreadsheet 
calculation and "what-if" capabilities on CP/ M 
systems. (Available quarter two 1981.) 

NAO Name and Address. $100. Amailing 

coupon or aphone call will get you immediate 
relief from the white collar crime of 
1981. We' II send you complete 
information. Or better 
still, answer your ques­
tions immediately. 

Time's a-wasting. 
That's acrime. , 
1----\ 
I 

D PleaserushmeI 	informationontheSSG 
Business Productivity 
Packages for CP/ M-based 
computers. 
D 	Please call meright away. 

Name 

~ •...rr-.lli.. 
~ I ~., 

~ ~~.~i:•Cro.tp 

'--- ­

Company ___________ _ _ 
Address _ ____________ 

I 	 City State Zip ----------- ­
Telephone( 

L __ _ ________ _J 

CP/M is a registered trademark ol Digital Research. NAO. Magic Worksheet are trademarks of SSG. 
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Figure 3: Schematic diagram of the Micromouth speech-processor board. The board is plug-compatible with the Apple II and T RS-80 
Model I computers and can be plugged into the TRS-80 Model III with a simple adapter. Several features and options in the circuit 
are activated by selection of jumper connections; see table 3, on page 58, for a list of jumpers and their purposes. Interface signals are 
compatible with other microcomputers, including Digital Group, Heath H-8, and S-100-bus systems. 
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Text continued from page 54: 

times it is repeated. Speech data from 
the ROM is loaded into the speech 
processor's data register and passed 
on to the delta-modulator decoder. 
This produces a 4-bit number that is 
applied to the DIA converter. Suc­
cessive and regressive (remember the 
mirror waveform) digitizations pro­
duce a final waveform that is output 
in real time. Figure lb shows the 
pinout specifications of the speech 
processor and the associated ROMs. 

Adding a Digitalker Interface 
In general, causing any of the 144 

stored expressions to be uttered is 
done by loading a numeric word code 
into a register in the speech processor. 
The code, selected from the list in 
table 1, is latched when the write­
enable and chip-select lines are 
strobed. The speech processor im­
mediately utters the selected expres­
sion. 

If the input code is 0, the message 
"This is Digitalker" is spoken, in 
about 1.3 seconds. To say a word like 
"at" takes much less time. If another 
word-selection address is strobed into 
the speech processor while it is speak­
ing, it will terminate the current out-

Address Jumpers 
JP1 JP2 

Peripheral 
Slot Hexadecimal Decimal Hexadecimal Decimal 

1 C17F -16001 C1FF -15873 
2 C27F -15745 C2FF -15617 
3 C37F -15489 C3FF -15361 
4 C47F -15233 C4FF -15105 
5 C57F -14977 C5FF -14849 
6 C67F -14721 C6FF -14593 
7 C77F -14465 C7FF -14337 

Table 2: //0 addresses used by the Apple II in communicating with the Micro­
mouth speech-processor board. These are addresses in the Apple's peripheral-card 
ROM address space. The driving software can manipulate these registers using 
memory-reference instructions; in BASIC, PEEK and POKE are used. 

Jumper 
Connection Purpose 

JP1 When connected, sets TRS-80 1/0-port address to decimal 127; mutually 
exclusive with JP2; see table 2 for Apple II addressing. 

JP2 Sets TRS-80 1/0-port address to decimal 255; see table 2 for Apple II ad­
dressing. 

JP3 To be connected if transistor 01 is to be omitted and an adequate exter­
nal power supply is to be used. 

JP4 Not for use with either TRS-80 or Apple II computers; provides I NTR 
feedback to computer, gated by the address strobe; see also JP8. 

JP5 When connected, enables use of a bidirectional data bus; otherwise a 
unidirectional bus is assumed. . 

JP6 Not for use with either TRS-80 or Apple II; when the 40-pin edge connec­
tor is used, a + 12 Vsupply may be provided to the board through pin 39. 

JP? May be connected if an external + 9 V or + 8 V supply is available. 
JP8 Not for use with either TRS-80 or Apple II; provides INTR feedback to 

computer, although not gated as through JP4. 
JP9 Must be connected when board is used with a TRS-80; enables 1/0 com­

mands to be decoded properly. 
JP10 Must be connected when board is used with an Apple II; provides proper 

1/0-command decoding. 

Table 3: List of jumper connections in the schematic diagram of figure 3. Various 
features and options of the Micromouth speech-processor board are activated by 
connecting different jumpers. Some options are not needed when the board is used 
with an Apple II or a TRS-80. Experimenters with other computers may use the 
40-pin and 50-pin edge connectors in nonstandard ways; therefore some connec­
tions have been provided that have no obvious use. 
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put and begin speaking the newly 
selected expression. To keep the unit 
from jamming one word on top of 
another, a handshaking signal (INTR) 
goes to a low logic condition when 
the device is talking. 

The simplest Digitalker system can 
consist of as little as the three speech­
system integrated circuits, a 4 MHz 
oscillator, and an amplifier /filter (as 
shown in figure 2). Different expres­
sions can be accessed by attaching 
eight switches to the SWI thru SW8 
input lines and a pushbutton switch 
to momentarily pulse the write­
enable line. 

Full use of the Digitalker's 
capabilities, however, can only be 
achieved when it is connected to a 
computer and exercised under pro­
gram control. Figure 3, on pages S6 
and S7, is the schematic diagram of 
the Micromouth speech-synthesizer 
interface, which incorporates the 
Digitalker chips. It is designed to be 
bus-signal-compatible with a number 
of computers, and it can be operated 
through a parallel 1/0 port. 
Assembled on the printed-circuit 
board shown in photo 1, it is plug­
compatible with the Apple II and 
TRS-80 Model I personal computers. 
The pin numbers listed in the figure 
for connector J2 correspond to the 
TRS-80 Model I TRS-BUS edge con­
nector, and pin numbers listed for JI 
correspond to the Apple II's 1/0 card 
slots. A source for the Micromouth 
speech-processor assembled unit, 
blank boards, and components is 
given in the text box on page 68. 

Micromouth Versatility 
The Micromouth board is designed 

to accommodate bidirectional as well 
as unidirectional data buses. The 
data-bus lines are normally attached 
to pins 8 thru IS of ICI, the speech­
processor component. The bus line 
from the speech processor, INTR, is 
jumpered (by either jumper connec­
tion JP4 or JPS) to meet the re­
quirements of the particular bus being 
used. For both the TRS-80 and Apple 
II, which have bidirectional data 
buses, jumper JPS is inserted to con­
nect the INTR output to the DO bus 

Text continued on page 62 
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8-inch Winchester Multi-User Systems. Now In Volume- $8,500. 


Altos is delivering the cream of the 
crop with their new 8-inch multi-user 
Winchester disk systems. They're 
freshly packed with the quality 
features you expect from Altos. and 
at a price you expect from Altos, 
too-just $8.500. 

Pick from two fully integrated 
systems, each packaged in our new 
compact, stylish cabinet suitable for 
either rack mount or table top 
applications. You get 10 MBytes of 
reliable on-line storage in our 8-inch 
Winchester drives. Then for system 
back-up storage, you can select from 

System 

Software 


either 8-inch, single or double-sided 
floppy drives (ACS8000-10 and -100) 
or a 1.4-inch magnetic tape drive 
(ACS8000-10/MTU). And for powerful 
performance. all of these Z80Nbased 
systems come complete with 208K 
of RAM and 6 programmable serial 
ports, ready to support four users. 

Here's the most bountiful 
selection of systems and capacities in 
the field from the company that 
knows how to deliver quality systems 
in the volumes that OEMs need to 
stay competitive. 

And Altos supports these 
systems with a broad software 
selection including the three industry 
standard operating systems-CP/M, 
multi -user MP/M* * and OASISt. 
These operating systems support 
seven high level programming 
languages: BASIC. FORTRAN. COBOL. 
PASCAL. APL. PL/1 and C. Also 
available are comprehensive 
communications packages: ASYNC­
Altos-to-Altos. BISYNC-Altos-to­
mainframe and full networking with 
CP/NET. All are designed to run on a 
high speed 800 Kilobaud networking 
channel-standard with every 
system. 

The ACS8000-10 Winchester 
systems join our growing family of 
field-proven products. In just three 
years. more than 8,000 systems 
have been shipped to an OEM 
customer-base. 

Get to market fast. Harvest 
your 8-inch Winchester system direct 
from the heart of Silicon Valley. Call 

Packed with 
Fresh Ideas 

(ALro)) 

or write today for specific product COMPUTER SYSTEMS 
information and OEM pricing. Altos 
Computer Systems. 2360 Bering "Z80A is a registered trac:temark of Zilog. Inc. 

• "CPtM and MPtM are r egistered trademarks of Digital Researc.l'I . Inc. SYSTEMS PICTURED: Drive. San Jose, CA 95131. (408) t OASIS is a registered tra.demark of Phase One Systems, Inc.
ACSB000-10 (10Mb HD+ 1 floppy) $ B.500 tdatapro is a registered trademark of Oatapro Research Corp. 
ACSB000-10/MTU (10Mb HD+ DEi MagTape) $10.990 946-6700, Tulex 171562 ALTOS SNJ_ © 1981 Altos Computer Systems 
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Text continued from page 58: 

line. The co.ntrolling computer can 
read the status of this line with an in­
put instruction; only the least­
significant bit will be affected. For a 
unidirectional data bus, as in a 
Digital Group computer, ]P4 would 
be inserted and pin 5 of IC6 con­
nected to the least-significant bit of 
the input bus. 

The logic gates of IC4, IC5, and 
IC6 perform address decoding and 
chip selection. The 1/0-port address 
of the board is set by inserting jumper 
JPl or JP2. With JPl installed, the ad­
dress is port hexadecimal 7F (decimal 
127). With JP2 installed, it is port 
hexadecimal FF (decimal 255). On the 
Apple II, the port address depends 
upon the slot in which the board is in­
serted. Table 2 is an address map for 
the Micromouth speech-processor 
board installed in an Apple II. 

The speech-processor chip requires 
+ 7 to + 11 V for normal operation, 
while the ROMs and other integrated 
circuits require only a +5 V supply. 
To accommodate the different 
ranges, I used two separate voltage 

regulators. IC9, a 7805 regulator, can 
safely be fed an input-voltage range 
of + 9 to + 24 V. When installed in 
an Apple II it receives a + 12 V 
supply from the 1/0 bus. When the 
board is used with the TRS-80, a 
separate full-wave power supply 
using a 22 V center-tapped power 
transformer supplies approximately 
+15 V RMS. IC9 and associated 
components regulate the output to 
the speech processor to about + 9 V. 
IClO, another 7805, in turn, reduces 
the + 9 V to the + 5 V required by 
the rest of the components. 

The typical maximum current re­
quirement of the Micromouth speech­
processor circuitry is about 250 mA. 
M.ost of this is consumed running the 
two 64 K-bit ROMs, which are used 
only a few microseconds at a time. A 
memory-enable signal, ROMEN, 
can be used with a transistor (Ql) to 
gate the power on and off to the 
ROMs. The average current required 
ends up being about 80 mA. 

The final section for consideration 
is the filter and amplifier, IC7 and 

IC8. As in any digitized analog-signal 
output, a low-pass filter is required. 
For low-pitched male voices, the 
cutoff frequency should be about 
100 Hz; for high-pitched female or 
children's voices it should be 300 Hz. 
The filter in figure 3 has a cutoff fre­
quency around 150 Hz. That limit 
wasn't set mathematically; I simply 
chose a pleasant-sounding range. The 
frequency response of the output 
speaker and its enclosure can also 
affect sound quality. In my opinion, 
the sound output by this circuit is 
quite human-like. Any additional 
filtering usually serves only to 
eliminate background noise. 

Using a Parallel Port 
The Micromouth board can also be 

jumpered so that it can be driven by a 
parallel 1/0 port. This is accom­
plished by inserting jumpers JP8 and 
]P9. With the input lines to IC5 and 
IC6 left open, a constant chip-select 
signal will be generated. The 8-bit 
parallel output from the computer is 
attached to pins 8 thru 15 on the 

--------------------------------, speech processor. The same signal 
that latches the bit values into the 
output port can be used as the WR 
strobe on !Cl pin 4. The speech­
processor-busy status indication is 
handled by directly reading the INTR 
line via an input-port line. 

Basic Software Simplicity 
The best thing about a fixed 

vocabulary "canned-speech" syn­
thesizer is the low software overhead. 
Text-to-speech synthesizers, on the 
other hand, usually require at least an 
8 K-byte driver program, which must 
be integrated into the existing 
operating system. With the 
Micromouth speech-processor board, 
any or all of the 144 expressions can 
be spoken using a simple BASIC OUT 
or POKE statement. 

For example, to say "twenty" using 
the board connected to a TRS-80 
system, you would execute an OUT 
127,20 statement in BASIC. With the 
Apple II, the appropriate statement 
would be POKE -16001,20 if the 
board were installed in slot 1. As you 
can see, the control information com­
municated to the board, a decimal 20, 
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With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability . But no 
printer offers all the features you need ... until now. 
The DS180 matrix printer provides the total package of perfor­
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a"hobby-grade" printer, the DS180 is a real work­
horse designed to handle your most demanding printer require­
ments. And pricing on the OS180 is hundreds of dollars below 
competitive units. 
High Speed Printing-Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 Ipm on average text. A 
9-wire printhead life-tested at 650 million characters generates 
a9x7 matrix with true lower case descenders and underlining. 
Non-volatile Format Retention- a unique programming keypad 
featuring anon-volatile memory allows the user to configure the 
OS180 for virtually any application. Top of form. horizontal and 
vertical tabs, perforation skipover, communications parameters 

and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form. margins. baud 
rate, etc.... it's all stored in the memory. If you need to recon­
figure for another application, simply load a new format into the 
memory. . 
Communications Versatility- The OS180 offers three interfaces 
including RS232, current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A 1 K buffer and X-on, X-off hand­
shaking ensure optimum throughput. 
Forms Handling Flexibility-Adjustable tractors accommodate 
forms from 3"-15". The adjustable head can print 6-part forms 
crisply and clearly making the OS180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 
If you would like more information on how the DS180's low-cost 
total printer package can fill your application. give us a call at 
Oatasouth. The OS180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 

data§@MltDlJ
computer corporation 

4740 Dwight Evans Road• Charlotte, North Carolina 28210 • 704/523-8500 



Listing 1: A BASIC program for the 
Radio Shack TRS-80 Model I that will 
cause the Micromouth speech-processor 
board to say "At the mark the time is 2:45 
pm....beep. " A program for the Apple II 
would use the POKE keyword to achieve 
the same effect as the OUT statement. 

100 DIM N(l5) 

110 DATA 61,138,105,71,138,139, 


96,2,4,5,47,44, 71, 71,65 

120 FOR X = 1 TO 15 :READ N(X) 


: NEXT X 


150 FOR X= 1TO15: OUT 127,N(X) 

: GOSUB 1000 : NEXT X 


160 GOTO 1999 


1000 IF INP(l27) = 1 THEN 
GOTO 1000 ELSE RETURN 

1999 END 

is the same even though the keywords 
differ. (Since my program illustra­
tions consistently use OUT state­
ments directed to port 127, I will not 
bother to restate the conversion in 
subsequent examples, but you should 
recognize the direct relationship.) 

Listing 2: A BASIC program that will cause the Micromouth speech-processor board to 
recite multiplication results for any number between 1 and 10. 

100 PRINT "MULTIPLICATION TABLE EXERCISER" 
110 OUT 127,0:REM Say This is Digi-Talker 
120 PRINT:PRINT"Which table do you want to review (1 to 10)"; 
130 INPUT N 
140 FOR X=O TO 10 
150 PRINT X;"X";N;"=";X*N:J=X*N 
160 IF X=O THEN OUT 127,3l:GOSUB 290:GOTO 180 
170 OUT 127~X:GOSUB 290 
180 GOSUB 310:0UT 127,N:GOSUB 290 
190 OUT 127,80:GOSUB 290:0UT 127,129:GOSUB 290 
2 0 0 J l=INT (J/l 0) 
210 IF J=lOO THEN OUT 127,l:GOSUB 290:0UT 127,28:GOSUB 290:GOTO 260 
220 IF J=O THEN OUT 127,3l:GOSUB 290:GOTO 260 
230 IF J <20 THEN OUT 127,J:GOSUB 290:GOTO 260 
240 OUT 127,18+Jl:GOSUB 290 
250 IF J-Jl*lO >O THEN OUT 127,J-Jl*lO:GOSUB 290:GOTO 260 
260 NEXT X 
270 PRINT:GOTO 120 
280 REM 
290 IF I NP(l27 )=1 THEN 290 ELSE RETURN:REM check end of word 
300 REM 
310 OUT 127,139:GOSUB 290:0UT 127,129:GOSUB 290:RETURN 
320 REM say TIMES 

'READY 

Having the board speak in a series code. The preferred method is to 
of words can be handled in one of check the busy line (INTR) before 
two ways. One way is to use timing loading the next word. In this way, 
loops or other program-execution speech can sound continuous 
steps to allow enough time for a word regardless of the length of each word. 
to be spoken before loading the The INTR status bit is read as the 
speech processor with the next word least-significant bit of port 127 by the 

function INP(127). In my examples, 
while the speech processor is talking, 
the decimal value returned by 
INP(127) equals l; while it is not talk­
ing, INP(127) equals 0. 

Therefore, saying the number 
twenty-one, which consists of saying 
"twenty" and "one" successively, 
goes as follows: 

100 OUT 127,20 GOSUB 1000 
: OUT 127,1 

110 STOP 
1000 IF INP(127) = 1 THEN 

GOTO 1000 ELSE RETURN 
1999 END 

A similar program can be used to 
demonstrate the entire Digitalker 
vocabulary: 

100 FOR N=O TO 143 : OUT 
127,N : GOSUB 1000 
: NEXT N 

110 STOP 
1000 IF INP(127) = 1 THEN 

GOTO 1000 ELSE RETURN 
1999 END 

PrintaColor Corporation P.O. Box 52 Norcross, Georgia 30091 404/448-2675 Longer utterances are typically 
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SUPERBRAIN QD. 

VS. 

SUPERBRAIN™ 
the two top 01icroco1nputer contenders 

When you decide to buy amicrocomputer system, 
it usually gets down to one model versus another. 
Will it be the SuperBrain from lntertec ... or one of 
those other models from lntertec's competitors? 
Well, there's really not much of a choice in the 
price/performance competition. The SuperBrain 
wins hands down! And it's apretty tough contender 
-if reliability, factory support and nationwide service 
are important to you. So what do you do? Choose 
our SuperBrain just because you know it's best? 
Or keep waiting for someone to announce some­
thing better? 

WAIT NO LONGER ... 
It wasn't enough that our SuperBrain had such 

standard features as twin double-density disk drives 
with nearly 350,000 bytes of disk storage. Afull 
64K of dynamic RAM. ACP/M* Disk Operating 
System which assures compatibility to literally 
hundreds of application packages. Acrisp, 12" non­
glare screen with afull 24 line by 80 column display. 
A full-featured ASCII keyboard with a separate 
keypad and individual cursor control keys. Twin 
RS232 serial ports for fast and easyconnection to 
amodem or aprinter. Plus, dual ZBO processors 
which operate at 4 megahertz to insure lightning­
fast program execution. No, it wasn't enough. So 
we changed it. We made it even better! 

ANNOUNCING SUPERBRAIN OD ... 
Our new OD model boasts all the features of our 

phenomenally popular SuperBrain with the addition 
of double-sided disk drives. So, for only amodest 
increase in price, you can order your next SuperBrain 
with more than twice the disk storage. But, best of 
all, you can field upgrade the disk capacity of either 
model to a whopping 10 megabytes! Now how's 
that for achoice? 

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

storage lies within our new double-density, double­
sided disk drives. Nearly 750,000 bytes of data 
can be formatted on two specially designed 5~" 
drives. More than enough to tackle almost any 
serious small business application. Plus, SuperBrain 
OD's 64K of dynamic RAM will handle even your 
most complicated programming tasks. 

Of course, if you really need megabytes instead 
of kilobytes, just add our 10 megabyte Compu­
Star™ Disk Storage System. It connects in seconds 
and gives you the capability to expand your system 
into apowerful multi-user network with up to 255 
CompuStar terminals.You can add users one at a 
time as you need them. So no matter how much 
your needs expand, your original investment in 
computer hardware is always protected. 

BUT IS IT RELIABLE? 
Our best salesmen are our present customers. 

Not only have SuperBrain and OD users been 
impressed with the inherent reliability of the sys­
tems, they tell us that no other microcomputers 
available offer such aunique modular design con­
cept. Just about the only service tool required is a 
common screwdriver. But of course if you'd rather 
let us do the service, our total commitment to product 
and customer support, with service outlets in most 
major cities, will guarantee your satisfaction for 
many years to come. 

I 

I 

The CompuStar™ Disk Storage System 
... Connects in seconds to either model. 

THE DECISION IS YOURS ... 

Whether your next microcomputer is the Super­
Brain or our OD model, you'll be purchasing what 
is becoming one of the world's most popular micro­
computer systems. And regardless of which model 
you choose, you'll probably neveroutgrow it because 
you can keep expanding it. 

Call or write us today for more information on 
our full line of microcomputer systems. Ask for our 
"SuperBrain Buyer's Guide" and read why so many 
customers like yourself have made the SuperBrain 
and the SuperBrain OD their top two choices for 
performance, value and reliability. 

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



listing 3: A BASIC program to demonstrate several different ways of using the speech 
interface. 

50 DIM N(20) ,M(60) 
55 DATA 71,138,139,96,71,12,69,93,129,71 
60 DATA 17,69,110,129,71,71,71,71,71,71,71 
65 FOR T=l TO 19: READ N(T) :NEXT T 
70 DATA 65,71,76,71,71,75,81,71,71,l05,71,7,20,47,44,71,71 
75 DATA 83,125,96,l,28,21,6,85,l29,32,110,71,71,104,133 
80 DATA 2,12,28,049,047,044,60,l31,83,l25,2,l,28,l0,85 
85 DATA 129,32,110, 71,71,71,71,71 
90 FOR T=l TO 56:READ M(T) :NEXT T 

100 REM DIGI-TALKER TEST PROGRAM 

110 PRINT "DIGI-TALKER TEST PROGRAM" 

120 PRINT: PRINT"l. Say entire vocabulary" 

130 PRINT"2. Count from O to 20" 

140 PRINT"3. Tones" 
150 PRINT"4, Speech example A" 
160 PRINT"5. Speech example B" 
165 PRINT"6. Say 'THIS IS DIGI-TALKER'" 
170 PRINT: PRINT" Enter choice (1-5) ";:INPUT A 
180 IF A=l THEN GOSUB 250 
190 IF A=2 THEN GOSUB 300 
200 IF A=3 THEN GOSUB 350 
210 IF A=4 THEN GOSUB 400 
220 IF A=5 THEN GOSUB 450 
225 IF A=6 THEN OUT 127,0:GOSUB 1000 
230 GOTO llO 
250 REM speak entire word list 
260 FOR T=O TO 143:0UT 127,T:GOSUB 1000 
270 NEXT T: RETURN 
300 REM speak numbers 0-20 
310 OUT 127,31: GOSUB 1000 
320 FOR T=l TO 20: OUT 127,T: GOSUB 1000 
330 NEXT T: RETURN 
350 REM 80 Hz and 400 Hz tone 
360 FOR T=O TO 5:0UT 127,65:GOSUB 
370 OUT 127,66:GOSUB lOOO:NEXT T 
380 RETURN 
400 REM Speak Time 
410 FOR B=O TO 5:0UT 127,65:GOSUB 
415 FOR C=O TO 2:0UT 127,7l:GOSUB 
420 NEXT B 

1000 

1000 
lOOO:NEXT C 

425 FOR T=l TO 18 :OUT 127,N(T):GOSUB lOOO:NEXT T 
430 FOR T=O TO 5:0UT 127,65:FOR S=O TO lOO:NEXT S:NEXT T 
440 RETURN 
450 REM example of use as error detector and verbal annunciator 
460 FOR T=l TO 55: OUT 127,M(T) :GOSUB lOOO:NEXT T 
470 RETURN 
1000 IF INP(l27)=1 THEN 1000 ELSE 
1010 IF INP(l27)=1 THEN 1010 ELSE 

READY 

handled by storing all the word codes 
in an array. Such a technique can be 
used to say, "At the mark the time is 
2:45 pm.... beep," using the BASIC 
statements in listing 1. 

I have included a few program ex­
amples to demonstrate how the 
speech-processor board can be used. 
Listing 2 is a simple program for say­
ing multiplication tables. This pro­
gram asks the operator to choose a 
multiplication table for a number be­
tween 1 and 10. If 8 were chosen, for 
example, the program would say: 

"Zero times eight equals zero." 
"One times eight equals eight." 
"Two times eight equals six­
teen." 
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RETURN 
RETURN 

and so on to: 

"Ten times eight equals eighty." 

This is just a rudimentary example. 
The program could be modified easily 
to posit questions such as "Six times 
nine equals ... " and wait for a typed 
response. Appropriate answers 
would be "Error ... Please try again," 
or "Right." 

Listing 3, on page 66, is a menu­
driven program that further exercises 
the interface and demonstrates a few 
more applications. Speech example A 
says, "beep .. . beep .. . beep . .. beep .. . 
The time is ... twelve hours...seven­
teen minutes .. .beep." It is very much 

listing 4: The printed output of the pro­
gram in listing 3. Due to the limitations of 
magazine printing, we cannot reproduce 
the audible output produced by the pro­
gram. 

run 
DIGI-TALKER TEST PROGRMI 

1. Say entire vocabulary 
2. Count from 0 to 20 
3. Tones 
4. Speech example A 
5. Speech example B 
6. Say 'THIS IS DIGI-TALKER' 

Enter choice (1-5) ? 

like the time message heard over 
shortwave radio station CHU 
Canada. 

Speech example B from listing 3 
illustrates how process-control ap­
plications might be handled. It says, 
"Control error...Mark seven twenty 
pm...Flow rate is thirty gallons a 
minute...Lower speed to twelve hun­
dred rpm and set flow rate to one 
hundred gallons a minute." 

In Conclusion 
Applications that would be 

enhanced by speech output are 
limitless. I have demonstrated just a 
few examples dealing with process 
control and time. 

Many handicapped persons could 
benefit from speech output. It would 
be possible, for example, to attach a 
speech-output device to the user­
terminal keyboard of a personal com­
puter. As the keys are pressed, the 
corresponding letters are spoken 
aloud. (A simple ROM containing 
Digitalker equivalents for ASCII 
[American Standard Code for Infor­
mation Interchange] characters could 
be used to interface the speech­
processor board.) A similar connec­
tion can be made to the printer output 
(using the INTR-signal handshaking 
to slow it down) to allow the operator 
to hear what would otherwise be 
printed. 

I did not attempt to modify any 
computer games as illustrations. 
Computer games could easily be 
made to talk using a few extra BASIC 



The best newssince CP M ... 

customizable full screen editing 


As a serious computer user you spend much of your 
time editing, whether it be for program development or word 
processing. Make the best use of your time with the help of 
VEDIT, an exceptionally fast and easy to use full screen editor. 
VEDIT is a highly refined and proven editor which is easy 
enough for novices to learn and use. Yet its unequalled set of 
features also makes it the choice of computer professionals. 
And because VEDIT is user customizable, it adapts to your 
keyboard, hardware, applications and preferences. 

In VEDIT, the screen continuously displays the region of 
the file being edited, a status line and cursor. Changes are made 
by first moving the cursor to the text you wish to change. You 
can then overtype, insert any amount of new text or hit a function 
key. These changes are immediately reflected on the screen 
and become the changes to the file. 

VEDIT has the features you need, including searching, 
file handling, text move and macros, plus it has many special 
features. Like an 'UNDO' key which undoes the changes you 
mistakenly made to a screen line. The Indent and Undent Keys 
allow automatic indenting for use with structured programming 
languages such as Pascal and PL/I. The disk write error 
recovery lets you delete files or even insert another disk should 
you run out of disk space during an edit session. And you have 
the ability to insert a specified line range of another file anywhere 
in the text Disk access is very fast and VEDIT uses less than 12K 
of memory. The extensive 70 page, clearly written manual has 
sections for both the beginning and experienced user. 

Totally User Customizable 
Included is a setup program which allows you to easily 

customize many parameters in VEDIT, including the keyboard 

layout for all cursor and function keys, screen size, default tab 
positions, scrolling methods and much more. This setup 
program requires no programming knowledge or 'patches', but 
simply prompts you to press a key or enter a parameter. 

The CRT version supports all terminals by allowing you 
to select during setup which terminal VEDIT will run on. 
Features such as line insert and delete, reverse scroll, status line 
and reverse video are used on 'smart' terminals. The memory 
mapped version supports bank select and a hardware cursor 
such as on the SSM VB3. Special function keys on terminals 
such as the H19, Televideo 920C and IBM3101, and keyboards 
producing 8 bit codes or escape sequences are also supported. 

Ordering 
Specify the CRT version, your video board or 

microcomputer, the 8080/Z80 or Z80 code version, and disk 
format required. (Call for pricing and delivery on the CP/M-86 
version) 

Standard Package: Disk and manual ................................. $130 


Manual: Price refunded with software purchase ............. $15 


VISA and MASTER CARD Welcomed. 

Attractive Dealer Terms. 


New CRT Emula,tion Package 
Get the details on our CRT emulation package for S-100 
computers, which features the PllCEON V-100, 24x80 video 
board and our software to give you an exceptionally compatible 
and high speed alternative to a CRT terminal. 

CP/Mand MP/Mare registered trademarks of Digital Research, 
Inc. Apple ll is a registered trademark of Apple Computer, Inc. 
SoftCard is a t rademark o f Microsoft. TRS-80 is a trademark of 
Tandy Corp.· 

North Star • Cromemco • Heath H8/H89 • SuperBrain •Apple II Softcard • Sorcerer• TRS-80 Model II & Model I 

Most other CP/M Systems with CRT or Memory Mapped Displays e MP/Me CP/M-86 


CompuView Products Inc. 

618 Louise, Ann Arbor, Michigan 48103 • Telephone (313) 996-1299 
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statements that are independent of 
the program flow. 

What I'd like to leave you with is 
an appreciation for the price/perfor­
mance advantages and ease of use in­
herent in this speech interface. Soon 
other Digitalker ROMs will be 
available, containing specialized 
vocabularies for medical, aero­
nautical, or even space-war applica­
tions. These other ROMs will be 
available eventually thru the Micro­
Mint. 

[Editor's Note: National Semicon­
ductor Corporation is providing a 
brief telephone demonstration of the 
Digitalker speech-synthesis system at 
(408) 737-3939 .. .. RSS] 

The invention of Digitalker does 
not mean the demise of other ap­
proaches to computer-generated 

speech. Instead, it introduces low­
cost speech output into areas that 
could never have justified the expense 
previously. Eventually, hand-held 
talking digital volt-ohmmeters will be 
mass-produced, and I don't think it 
will be too far into the future. But 
that is merely one application. You 
can expect to see (or rather hear) 
speech emanating from many com­
mercial products. 

Those who work with other 
speech-synthesis techniques have not 
been standing still during the 
development of "canned-speech" 
chips. Phoneme synthesizers, such as 
the Votrax SC-01, now accomplish 
on a single chip what once required a 
whole circuit board. My investigation 
of speech synthesis doesn't stop here. 
In the months ahead I hope to 

The following items are available postpaid in the United States.from: 

The MicroMint Inc 
917 Midway 
Woodmere NY 11598 
(BOO) 645-3479, for orders only 
(516) 374-6793, for technical information 

' 
Item 

Apple II Micromouth speech-processor 
board 

TRS-80 Model I Micromouth speech­
processor module (includes circuit board, 
power supply, 40-conductor cable, and 
enclosure; deduct $10 if you don't want 
the enclosure) 

TRS-80 Model Ill Micromouth speech­
processor module (includes board, power 
supply, adapter cable, and enclosure) 

Blank printed-circuit board for 
Micromouth speech-processor board 
(without components) 

Price 

Kit $120 
Assembled and Tested $150 

Kit $150 
Assembled and Tested $175 

Kit none 
Assembled and Tested $200 

$29 

The Apple II version of the Micromouth speech-processor board is suitable for 
use with parallel-110-port and other non-plug-compatible computer connections. 
The assembly/operation instructions include directions for attaching the board to 
S-100 bus, Digital Group, and Heath H-8 computers. 

All printed-circuit boards are solder-masked and silk-screened. They come with 
assembly instructions and program examples. 

The Digitalker integrated circuits are not sold separately by The MicroMint. 
They can be obtained through National Semiconductor distributors for $85 per set 
plus shipping charges. 

New York residents please add 7% sales tax. 
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demonstrate other computer-speech 
techniques, interfaces, and applica­
tions. 

Next Month: 
Would you think that a computer 

system capable of running a BASIC 
interpreter could fit on a 4-inch­
square circuit board? Find out how to 
build one in next month 's Circuit 

Cellar.• 
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Mathematical Modeling: 

A BASIC Program to 


Simulate Real-World Systems 


Randall E Hicks 

University of Georgia 


Marine Institute 

Sapelo Island GA 31327 


Editor's Note: The subject of this article, simulating 
systems by solving a system of differential equations, 
is difficult, but we feel it is useful to many BYTE 
readers. In fact, only a rudimentary understanding of 
the principles involved is needed to use the genera/­
purpose BASIC program of listing 2. The involved 
mathematics at the end of the article presents the 
theory on which the program is based. . . . GW 

Many academic disciplines have used computers for 
modeling biological, physical, economic, and social 
systems. Modeling complicated systems once was time­
consuming, expensive, and cumbersome. Yet, as com­
puter-related technology advanced, the magnitude of 
these problems has dwindled, and the potential for less­
expensive modeling and simulation tasks in all disciplines 
has increased. 

My purpose is to demonstrate how useful microcom­
puters can be in mathematical simulations. I will intro­
duce you to modeling the behavior of a system by de­
scribing it mathematically with a system of time-invari­
ant linear differential equations. I will show how to solve 
systems of differential equations by two separate numeri­
cal methods. As a framework for the simulation tasks, I 
will use a simple model as an example for you to follow: a 
hydrologic model of the forested uplands surrounding 
Okefenokee swamp in Georiga. (See reference 3.) 

The Conceptual Model 
To simulate a system, you must be able to concep­

tualize it into some logical framework. A flow diagram 
consisting of compartments and connecting flows satis­
fies this requirement. (See figure 1.) Each compartment in 

About the Author 
Randall E Hicks is a graduate student at the University of Georgia 

working toward his PhD in Ecology at the Institute of Ecology. He is 
employed by Ecology Simulations Inc, Athens, Georgia, as a marine 
systems modeling consultant. 

Photo 1: Zero-input response of the Okefenokee swamp 
hydrologic model simulated with the program in listing 2. 

the diagram represents a place for the potential accumu­
lation of energy, matter, or information. A system is de­
fined as the collection of compartments that have been 
outlined and the potential interactions among them. The 
flows between compartments describe how the system in­
teracts with itself through transfers of the compartmental 
contents. 

The boundaries of the system must also be defined. 
The environment of the system is the area outside the 
system's periphery. If the system does not interact with 
its environment, it is called a closed system, and the 
model will not receive inputs from or yield losses to its 
surroundings. In other words, the system is self-con­
tained. In the Okefenokee swamp uplands hydrologic 
model, the system is said to be open because it interacts 
with its environment. In the conceptual model (figure 1), 
this is visualized by an input from the environment to the 
system and by an output from the system to the environ­
ment. 

The input to the system (Z) is the sum of the flows to 
each compartment (f;0) from all environmental inputs. 
The environment surrounding the system is represented 
by the numeral 0. In the hydrologic model, there is only 
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Figure 1: A conceptual model of the hydrology of the forested uplands surrounding Georgia's Okefenokee swamp. The model is sub­
divided into a system and its environment. The system receives environmental inputs (Z) and yields losses (Y) to the environment. 
Compartments represent areas of potential water accumulation. Flows and their direction are indicated by connecting arrows. Flows 
within the system are also given numerical designations. The first number represents the recipient-compartment number and the sec­
ond represents the donor-compartment number. 
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Figure 2: Geometric interpretation of Euler's method for solving 
differential equations. Compartment size (x) is plotted versus 
time (t). Actual and predicted compartment sizes are shown. 
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one environmental input to the system: precipitation. 
Hence: 

Z = f10 + f20 + f30 = Z1 

where the numerical designation of zk represents an input 
from environmental input k to the system. Flows within 
the system are represented by lines connecting compart­
ments; arrows show the direction of flow. These flows are 
classified by two numbers. The first number indicates the 
compartment that receives the flow, and the second re­
presents the compartment that yields (ie: produces) the 
flow. In figure 1, f21 designates an actual flow of moisture 
from vegetation moisture (compartment 1) to soil mois­
ture (compartment 2). The output from the system (Y) 
back to the environment is the sum of the losses from 
each compartment i (f0;). The purpose of the model is to 
be able to describe the response of each compartment (ie: 
how much water is present) at all times in the future . 
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New Hard Disk Control 

At Your Fingertips. 


Introducing THE DAVID™ 
a giant step forward. 

Kanan. known for its innovative, versatile 
selection of high performance controllers. 
now offers THE DAVID. 

THE DAVID is a series of intelligent HARD 
DISK CONTROLLERS for the Apple, S-100, 
Radio Shack. IEEE 488 and others. 

Here are all the mighty things THE 
DAVID does: 
• Error correction. 32 bit poly, ll bit correct. 
• Flaw mapping done by controller. 
• Single high-speed bidirectional port. 
• Fully buffered 256 and 512 byte sectors. 
• Write pre-comp/data separation if 

required. 
• Format command. Full or partial disk. 
• Read next command. 
• Power on diagnostics. 
• 	Single/double density 5 1/4" and 8" 

floppy available in 8" hard disk 
products. 

Hard disks currently supported include 
most 5 114's and CDC Finch. To come are 
all 8" hard disks with the SAlOOO interface 
(7-81), and SMD drives (9-81). Other drive im­
plementations available soon 

These very low cost controllers are all 
host software and hardware compatible. 
That means total flexibility to change 
drive types or manufacturers. without 
rewriting software or designing new hard­
ware. 

In other words, THE DAVID is a g iant in its 
own right...and every bit IN CONTROL. Put 
this powerful equipment to work for you. 
Give us a call on Konan's toll-free order 
line, 

800-528-4563 
Or write to, Kanan Corporation 


1448 N. 27th A venue.Phoenix, A2 85009 

TWX/TELEX 91095ll552 


Kanan offers a selection of other fine tape 
and disk controller products and is active­
ly pursuing license agreements. 

IN CONffiOL and 1HE DAVID are registered trademarks of Kanan Co!JJOration. 
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The Mathematical Model 
The flows into and out of each compartment can be re­

presented by a difference, or a differential, equation. In 
the model, the flows have been balanced so that no com­
partment will have a net gain or loss of moisture. The 
system is said to be at steady-state, and the correspond­
ing model will be static in nature. The relationships in the 
flow diagram can be depicted by a system of linear differ­
ential equations. In the steady-state example, each differ­
ential equation representing a compartment is equal to 0, 
since inflows and outflows are equal. 

For compartment 1 (vegetation moisture), the differen­
tial equation would be of the form: 

~ = i1 = f10 + f 12 - f 21 - fo1 

(Note: In this equation, I have used a dot centered over a 
variable to simplify notation. Henceforth, this will mean 
the derivative of a variable with respect to time .) 

The actual flows (f;) can be divided by the steady-state 
size of the corresponding donor compartment (x), or by 
the environment input (zk), to give two types of coeffi­
cients: intercompartmental rate coefficients and en­
vironmental input coefficients: 

fr;
aii = X; 

and: 

where: 

the recipient compartment 
j = the donor compartment 

and: 

k = an environmental input number 

Notice that the intercompartmental coefficients aii (of 

Photo 2: Zero-state response of the Okefenokee swamp 
hydrologic model simulated with the program in listing 2 . 
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matrix A) have the same numerical designation as their 
corresponding flows. Also notice that the environment is 
represented by a 0 in flows. When environmental input 
coefficients are formed, you subdivide the total environ­
mental input Z into the different types (k) of environ­
mental inputs. These coefficients (bik of matrix B) are di­
mensionless and express the percentage of an environ­
mental input (zk of vector Z) that each compartment 
receives. These numerical notations define the position of 
each coefficient in an appropriate coefficient matrix. For 
compartment 1 (vegetation moisture), the differential 
equation then becomes: 

After redefining all the differential equations into coef­
ficients multiplied by the appropriate donor-compart­
ment size or environmental-input size, you can organize 
the system of equations into a single matrix equation: 

where: 

n = the number of compartments 
m the number of environmental inputs to the system 

xnl a column vector of differential equations 

fl 

f,. 

Ann = an n by n matrix of intercompartmental rate coef­
ficients 

xnl = a column vector of initial compartment sizes 

f,, 

Bnm an n by m matrix of input rate coefficients 

b rim 
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and: Knowing the present value (state) of a compartment 
Zm1 = a column vector of environmental input sizes (x,), you want to be able to predict the next value (x1+ 1). 

Your differential equation for the compartment defines 

[

z,,, 

The matrices and vectors for the hydrologic model are: 

-.369 .035 0.0 0.0 


.189 -.0483 0.0 0.0 

X1/(10 years)A= 

0.0 0.0 -.1632 .000161 
0.0 .012 .000444 - .000623 

0.6500 J 0.60 J2.8940 8 3 0.07
X = _ X 10 m water B

0 5250 0.33[ [
55.4400 0.00 

and: 

Z = [.233] X l08m3 water I (10 years) 

At best, this is a brief treatment of the use of linear dif­
ferential equations in simulating the behavior of a collec­
tion of components. The hydrologic model herein is de­
scribed by a deterministic general linear model (GLM) of 
donor-controlled differential equations. This type of 
model is among the simplest and the most straightfor­
ward to use; it has found wide acceptance in many fields. 
There are many books on general-systems theory and 
modeling that go into more detail than I can in this arti­
cle. (For further reading, see references 4 and 5.) Higher­
order differential equations can also be used to describe 
the time-varying changes in flows between compartments 
in a model. (See reference 2.) A nonlinear model would 
incorporate higher-order differential equations. 

Numerical Solution of Differential Equations 
Now that the model has been described with a system 

of linear differential equations, a method to solve these 
equations on a computer is needed. Several numerical 
methods are available for solving differential equations, 
but I will discuss only two methods and their implemen­
tation on microcomputers: the Euler and Runge-Kutta 
methods. I will briefly describe each method and list a 
corresponding algorithm written in BASIC (Disk BASIC 
8001, for the Compucolor II microcomputer) for imple­
mentation on a microcomputer. For a more detailed de­
scription of these and other methods for solving differen­
tial equations, consult a book on numerical analysis or 
modeling. (See references 1 and 5.) 

Euler's (Rectangular) Method 
Euler's method is a simple but computationally ineffi­

cient method for solving finite differential equations. 
First, let's look at a geometric interpretation of this 
method. (See figure 2.) 
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the slope of the line at time t . You project this slope to the 
next point in time (t+ 1), and add the change in x's value 
(called <lx) to the value of x at time t (x,). In many cases 
(such as in figure 2), the slope of the actual path of the 
compartment size may not be equal to the predicted 
value. In these instances, this algorithm has incorporated 
some error into the predicted value for the compartment 
size at the new time. In the Euler method, this error is 
proportional to the time step (M). This error can be 
reduced by decreasing the time step; however, that will 
increase the algorithm execution time on the computer. 

The algorithm for the Euler method is: 

1. X, = f(X,, Z,, t) 

2. X,+1 = X, + <lt(X,) 

First, compute the slope of the line at t, which you 
assume is the same at t + 1. In the hydrologic model, 
this is already determined by the time-invariant differen­
tial equations for each compartment. Second, you com­
pute the new compartment size (x1+1). Then you return to 
step 1 and continue the process for as many times as you 
wish. If you want to reduce the error in the algorithm, 
you can decrease your time step and perform the 
algorithm several times. In this way, you increase the 
number of iterations of the algorithm before you 
calculate your final value. Listing 1 is a program for the 
Euler algorithm written in Disk BASIC 8001. 

Runge-Kutta Method 
Runge-Kutta is a multistep, look-forward method for 

the numerical solution of differential equations. I will 

6X 

1+ 1 TIME 

x 
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Figure 3: Geometric interpretation of the fourth-order Runge­
Kutta method for solving differential equations. Compartment 
size (x) is plotted versus time (t). Actual and predicted compart­
ment sizes are shown. 
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discuss the fourth-order Runge-Kutta method. It is com­
putationally more involved than Euler's method, but it 
incorporates less error into the prediction of the next 
compartment size (x1+1). The geometric interpretation of 
this method is shown in figure 3. 

As with the Euler method, knowing the present com­
partment value (x1), you want to predict the next com­
partment value (x1+1). First, you find the slope (XD) of the 
line at time t. Then, as in Euler's method, you calculate 
the compartment size (P), but at time t+ 1/2. After you 
calculate the slope (XP) at P, make a second prediction of 
the compartment size (Q) at time t+ 1/2. After you calcu­
late the slope (XQ) at Q, make a third prediction of the 
compartment size (R), but at time t+l. Again, calculate 
the slope (XR). Next, take a weighted average of all the 
slopes you calculated and determine your final prediction 
of the compartment size (x1+1) at time t +1. As with 
Euler's method, the Runge-Kutta method incorporates 
some error into your predictions; however, the error is 
now proportional to the fourth power of the time step 
(.1t) and is greatly reduced. The error can be reduced fur­
ther by decreasing the time step. 

The algorithm for the fourth-order Runge-Kutta 
method is: 

1. X,0 
= f(X1, Z,, t) 

P • D
2. X, +\I, = X, + .1t/2(X1 ) 

Listing 1: Compucolor II Disk BASIC 8001 program segment of 
Euler integration algorithm. 

190 REM ********** START SIMULATION ****************** 


195 FOR IJ=l TO 100 


200 DT=l/KK 


210 REM ********** START EULER INTEGRATION LOOP ******* 


215 FOR JJ=l TO KK 


220 FOR I=O TO N 


230 AX (I )=O 


240 FOR J=O TON: AX(I)=AX(I)+A(I,J)*X(J): NEXT J 


250 FOR K=O TONN: AX(I)=AX(I)+B(I,K)*Z(K): NEXT K 


260 NEXT I 


270 FOR I~o TON: X(l)=X(I)+DT*AX(l): NEXT I 


275 NEXT JJ 


280 FOR I=O TON: XX(IJ,l)+X(l): NEXT I 


290 NEXT IJ 


300 REM ********** END OF SIMULATION ****************** 
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R - • Q6. X,+ 1 - X, + .1.t(X,+ v. ) 

• D • p
B. X, +1 = X, + .1t(Y,,(X, ) + lf,(X,+ y, ) 

• Q • R+ 1/,(X1+v1 ) + Y.(X1+1 )) 

If you wish to reduce the error in the algorithm, you 
can decrease the time step (M), perform the algorithm 
several times, and save the last prediction of the compart­
ment size. The Runge-Kutta integration method is incor­
porated into the GLM program in listing 2. 

General Linear Model Program 
So far, I have discussed the general linear model form 

and two different algorithms for the numerical solution 
of differential equations. I have combined these two 
topics and written a general-user program for mathemati­
cally modeling a system of components described by 
linear differential equations, solved for 100 time in­
crements with a Runge-Kutta integration algorithm. This 
program was written in Disk BASIC and is given in 
listing 2. To use this program, you enter the number of 
compartments in and environmental inputs to your sys­
tem, an intercompartmental rate coefficient matrix (A), 
the initial compartment values, an input coefficient 
matrix (B), and the environmental input values. You 
must also enter the desired number of iterations of the 
Runge-Kutta algorithm. This value is the reciprocal of the 

Text continued on page 86 

PLOT 2 Enter graph-plotting mode 
PLOT 2, X, Y Point at X,Y 
PLOT 2, 242, X. Y Vector to X,Y 
PLOT 2, 250, XO, Y, XM Horizontal bar at Y from XO to XM 
PLOT 2, 246, YO, X, YM Vertical bar at X from YO to YM 
PLOT 3, T, L Cursor to tab T at line L 
PLOT 6, C Defines the color of both the 

foreground and background 
PLOT 8 Cursor to home 
PLOT 9 Tab 8 spaces 
PLOT 10 Line feed (move cursor down one 

line) 
PLOT 11 Erase line 
PLOT 12 Erase page 
PLOT 14 Double-height text 
PLOT 15 Normal-height text, with blink mode 

off 
PLOT 16 thru PLOT 23 Changes color of foreground or 

background (whichever is active) 
PLOT 27, 4: PRINT 
"(disk commands]": 
PLOT 27, 27 Execute floppy-disk command 
PLOT 27, 10 Write text vertically 
PLOT 27, 24 Write text horizontally 
PLOT 28 Cursor up 
PLOT 29 Enable background color 
PLOT 31 Blink on 
PLOT 255 Cancel graph-plotting mode 

Table 1: The use of the PLOT command in Disk BASIC 8001 
(for the Compucolor II) . This information will help explain 
certain parts of listing 2, if you convert that program to 
another microcomputer. 
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tem features Micro-Sci's improved media 
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centering hole. 

PRICE: 
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Listing 2: A general-user program written in Disk BASIC 8001 for mathematical model­
ing with a system of time-invariant linear differential equations. The equations are 
solved for 100 user time increments with a fourth-order Runge-Kutt a integration 
algorithm. As the program is written, the simulation results are scaled and plotted ver­
sus time on a video monitor (Compucolor II microcomputer). This section of the pro­
gram will have to be modified for other microcomputer systems. See table 1 for further 
information on the PLOT command. 

10 REM 
11 REM 
20 REM 
21 REM 
24 PLOT 
2~1 F'F:Ir-iT 
;:u F'F:IrH 
c:5 F'PitH 
4 0 PF:HiT 
42 F'RitH 
45 F'F:IrH 
47 PF:ItH 
50 PF:HiT 
:,1 PF:ItH 
52 PRHff 
5:3 PP I r·iT 
'54 PF:ItH 
5':· F'RitH 
74 F'F:ItH 
l5 ItlF'UT 
80 N= N­
::::, ItlPUT 

++++GENERAL LINEAR MODEL SIMULATION PROGRAM ••••• 
++++++++++WITH RUNGA-KUTTA INTEGRATION++++++++++ 
••••••••••••• BY RANDALL E. HICKS ++++++++++++++++ 
++++++++++++++++ COPYRIGHT 1980 •••••••••••••••••• 

12 
"GI 1·/En: .. 
"1 :o THE-NUt·lf:ER 
"2) THf t·lUt·lBEr;: 
"3) A MATRI:": OF 
"4) A '·/ECTOR OF 
":,) A MATF:D< OF 
"6) A '·/ECTOR OF 

rJ THE NUMBER 

OF MODfL CDMPAF:HlEtH.S:" 
OF Et·l'·/IROl"H1EIHAL HIPUT:S:" 

ItHEF:CDt'lPAF:TMEtHAI_ RATE CDEFFICIEtlE:" 
It"IITIAL CDMPAF:TMEtH :::IZE:S:" 
Et·l'·iIRDt"H·lEtHAL HIPUT CDEFFICIEtn:::" 
Etl'"'IF:Dt·H·lEtHAL HlPUT S:IZES AtiD" 

OF ITERATIVE INTEGRATIDLi STEPS --" 

"THE PF:06F:AM 1..JILL USE A S'lSTEt-1 OF TRAtC:ITIDt1" 
"EC!UATIDtE TD SIMULATE THE BEHAl/IDR OF YOUR :S;\'STEM" 
"U:SrtiG A F:Ut·H3E-KUTTA ItHEGRATIDN AU5DRITHM i_.IITH THE" 
"OUTPUT PLOTTED A:S: A 1:3F:APH Dr-I THE TERMitlAL ! " 

"HOl.. J MAtf"r' CDt·lPAF:TMEtn::: Hi '(OUR MODEL o:Jl= l , 7)?" ;n 
l:PRINT · 
"HOl.I MAt"f-,-' HIPUT Etl'v' I F:Ot"H·lEtffS: It-I '.'DUR MODEL 01= 1 , 3) ·;·" ; 11tl 

9 o rn-1 = rn-1- 1 

95 DIM A(N,N),B(N,~i),XX(lOO,N),X(!"i),AX<l"i),XD(N),XP(N),XC!CN),XRC 


r·1> ,z<r·n·1) 

100 DIM BB(N),S(N),P(N) 

110 PRINT "ENTER MATRIX OF INTERCDMPARTMENTAL RATE" 

115 PRitlT "CDEFFICIEtH:S: -- RDl,J B\' RDl·J, ONE CDLUMt·l AT A TIME." 

120 FDR I= OTO N 

125 FOF.: ._I= OTO t·l: I t·lF'UT A (I , ._I) : NE>•:T ._I 

1:;: 0 t·lE:O<T I 

t::::5 PRitH "EtHER HiITIAL CDMF'AF:TMEtH VALUE:S: " 

140 FDR I= 
145 F'F:Itff 
14E. PF:ItH 
150 FDR I= 
155 FDR J= 
IE.O tlE:o<T I 
1.:.5 F'F:IrH 
170 FDR J= 
175 ;:·f;:Itff 
176 F'R:ItH 
180 REM 
185 FDR J= 
190 REM 

OTO N:INPUT XXCO,I):NEXT I 
"EtHEF: 'l'DUF: MATF:I:x: OF Hl'·/IF'.Dtlt-lEtHAL ItlPUT" 
"CDEFFICIEtHS" 

OTO N 

OTO NN:INPUT B(I,J):NEXT J 


"EtHEF: THE S:IZES: OF \ 'OUF: Etl'·/IF:OtlMEtfl'AL ITIPUT:S:" 
OTO NN:INPUT Z(J) :NEXT J 

"EtlTEF: THE tjlJMBEF: OF ITER:ATIOl"C OF THE AU:ODRITHM" 
"BEFORE ItlTEGR:ATIDt'l CDMPLETIDtl.":IflF'UT f<fO:: 
++++++++ STORE INITIAL COMPARTMENT VALUES ••••••••• 

OTO N:X(J)= XX(O,J):NEXT J:PLDT 12 
•••••••••••••• START SIMULATION ••••••••••••••••••• 

1·:;.5 FDF.: I _I= 1 TD 100 
200 DT= 1.. n:: 
2 05 F:EM ++++++++ START ITERATIVE INTEGRATION LOOP +++++++++ 
210 FDR J _I= 1TD KK 
215 F:EM ••••••••• START RUNGA-KUTTA INTEGRATION +++++++++++ 
21-.-' F:EM ++ COMPUTE DX· DT AT TIME _l-1 •• 
220 FDR I= OTO N 
221 ><D ( I ) = 0 
225 FDR ~= OTO N:XD(!)= XD(l)+ A(I,J)• X(.J):NEXT J 
230 FDR K= OTO NN:XDCI)= XD(I)+ B(I,Kl• Z(K):NEXT K 
231 NE><T I 
240 REM •• COMPUTE FIRST ESTIMATE OF STATECP) AT TIME IJ-1/2 ++ 

245 FDR I= 
250 REM 
255 FDR I= 
r:'.56 '.=<P( I)= 
260 FDR J= 
261 FDR K= 
2.:.5 NE>:T I 

OTO N:AX(I)= XCI)+ <DT/ 2)+ XD(I):NEXT I 
++ COMPUTE DX/DT AT P •• 

OTO N 
0 
OTO N:XP(I)= XP(I)+ A(I,J)+ AX(J):NEXT J 
OTO t·lr-i ::•·•:P 0:: I>= >•:P<: I>+' B (I ,K)+ ZOO::) :t·lE:,:T K 

270 REM •• MAKE SECOND ESTIMA E OF STATE(Q) AT TIME I~-1/2 •• 
275 FDR I= OTO N: A>>: Lo= >>:I>+ DT/ 2) • >•:F' (Lo : tlE:<T I 
280 REM ++ COMPUTE DX/DT AT •• 

Listing 2 continued on page 84 





Listing 2 continued: 

2:::5 FOP I = OTO n 
2:::6 ><O ( I ) = 0 

NEW CATALOGUE LISTINGS 290 FDR J= OTO N: XQ (I ) = ~)(I)+ A(l,J)+ AX(J ) :NEXT J 
300 FDR K= OTO NN:XQ(I)= XQ(I ) + B(I,K)• Z(K):NEXT KFROM 
31 0 t·lE :O<T I

JOHN D. OWENS 320 REM •• MAK[ ESTIMATE OF STATECR) AT TIME J •• 
330 FDR I= OTO N:AX ( l)= X( I ) + DT• ~)(I):NEXT IASSOCIATES, INC. 335 REM • • COM PU TE DX / DT AT R ++ 
340 FDR I= OTO N" 
.::: 44 ><F.:(!)= 0 
345 FDR J= OTO N:XR(I)= XR(I)+ A(I,J)+ AX (J' :N~XT J 
350 FDR K= OTO NN:XR(I ) = XR( l ) + B(I,K)+ Z( K):NE XT K 
. ~: 5 5 t · ~E>::T I 
360 REM •• COMPUTE FINAL VALUES FDR STATE AT TIME J ++ 
364 FDR I= OTO N:X(!)= ~ C l)+ DT+ (XD(l)/ 6+ XP(I)/ 3+ XQ(I )/ 3+ 

0>:F:( I ::o .·· ;:. ,:o : t·lE:o<T I 
37 0 r·~E;=<T ._l._I 
375 REM ++ STORE CDMPARTMENl S IZES AT TIME J IN MATRI X ++ 

3:::0 FDR I= OTO N::0<>>:: 1.J,I)= >>: I):NE>0:T I 

385 REM +++++++ END OF ITERATIVE INTEGRATION LOOP +++++++++ 

:::·::.,:1 t·lE><T I .J 


395 REM •••••••••••• END OF S IMULATION •••••••••••••••••••• 

405 REM +++++++++++++++ START OUTPUT ++++++++++++++++++++++ 

40':" PLOT 12 

410 PRitH "THt: tlUt·lf:ER OF CDt·1PA~:H1Etn:: rn THE MODEL E:" ;N+ 1 

415 PRINT "THt: S IMULATION HAS CONTINUED FDR 100 USER TIME UNITS. 


420 PRINT "THE NUMBER OF ITERATIONS OF THE ALGORITHM FDR EACH" 

421 PF:Irn "ItHE1:0F:ATI0t·l 1.o.IAS:: ":no:: 

425 PR I tn "TH E t·lATF:I:-: OF I tHt:RCDt-1PAF:H1 EtHAL RAT E CDEFF I c I ErH: I~: 


4 3 0 PRitH 

435 FDR I= OTO N 

440 FDR J= OTO t·l:PF:ItH TAB( .J+ 1O,:o :A( I,_!); :t'lEi<T J :F·PitH :Pi;::ItH 

445 t-1 E>o:T I 

450 PRit-1T :PRit'lT 

4'.:·5 PF: ItH " TD S: Et: A 1::;F:AF'H DF TH E :; It-l ULAT ID t·l • EtH EP CDt iT At·ll:I" 

46 0 PF:I rH "HIT THE FETURt'i KE\' . " 

:. oo am 
610 FDR I= OTO t'i:BB(I)= XX(O ,I ) : S(I)= XX(O ,I ) :t-1EXT I 
620 FDR J= OTO t-1 
630 FDR I= lTD 100 
640 IF BB(J) } XX(I ,J ) THEN 660 
650 BB(J)= XX(I,J) 
660 IF S ( J ){ XX CI ,J,:oTHt:N 680 
670 S(J)= XX(J,J) 
6:::0 t·lE>0:T I 
;:.-;:. 0 t·lE :O<T .J 
::::::o f;:EM ++++++++++++++ END OF SEARCH ++++++++++++++++++++++ 

860 FOP I= OTO t'l :P(l)= 99.0/ (BB(I)- S(l)):NEXT I 
8 70 REM ••••••••••• SCA LE VA LUE S CAL CULATED ••••••••••••••• 
8:30 PLOT 12,30,16,29,2 .3 
291:1 PLOT 2,2.:.,25,242,127,25,255 
900 PLOT 2,26,26,242,26,127,255 
910 FDR I= OTO N 
920 PLOT 15, 17+ I,3,(I+ 10+ 13),30 
''.!30 PF:IrH "CMPT" ViPC ( 1 ) ; I+ 
·;:.31 nE>n I 
950 PLOT 15,23,3,32,28 
'?61) PRit·ff .. TIME (U:SEF: Ut-lIT:S " 

970 PLD r 3. 13,27 

·;:.::: 0 PF: ItH .. 0" 

99(1 PLOT 3,36,27 
1 oc11:i PF:rrn .. :.i:i " 
10 10 PL OT 3,61 , 27 
1020 PF:IrH "101)" 
2000 FDR I= OTO t-1 
2010 PLOT 15,17+ I, 3, 0,r 
2020 PRINT BB(I .:o :NEXT I 
2030 FOP I= OTO t-l 
2040 PLOT 15,17+ I,3,0,1+ 22 
2050 PRitH ::O: I) :nE>:T · I 
2060 FDR J= OTO N 
2070 FDR I= OTO 100: :,0:>0:( ! ,._I)= <: :0<>0:( I ,_J)- ::;(._!))+ P(._I)+ 1 :nE:0<T I 
2 o::: 0 t·lE>< T ._I 
2105 F:EM ++++++++ STAF:T PLOT OF OUTPUT MATRIX ••••••••••••• 
2110 FDR .J= OTO N 
.2 120 F'L DT 17+ .J ~2·26~ >~;<(0 ~ J)+ 26~255 

2130 FDR I= lTD 100 Listing 2 continued on page 86 

~ .: . . • 
Brings power of mainframe data base 
software to a microcomputer. Runs 
under CP/M®. Extremely easy to use. 
Manual and demo software . . ..... $50 
MONEY BACK GUARANTEE. 

DYNABITE SYSTEMS 
Encompasses broad range of small 
business systems to sophisticated multi ­
processor, multi-user networking com­
plexes. Hardware is modularly expand­
able. Extensive software includes busi ­
ness applications and word processing. 
Dynabite provides a whole package, 
complete with operator training, systems 
support, even business forms and 
furniture. 

CAT 100 FULL COLOR 
GRAPHICS 

Complete S-100 color imaging system 
with high performance video FRAME 
GRABBER. 3 fundamental functions are 
+ digitization of video input in real time 
+ + image storage in dual-port, on ­
board memory + + + video input of 
buffered image in gray levels, NTSC col­
or or RGB color. 
Discount price. . . . . .... ..... $1,875. 
W rite or call for option descriptions and 
pricing, too numerous to list here. 

HOUSTON INSTRUMENTS 
HIPAD DIGITIZER 

Create your own graphics using either 
stylus or optional cursor. Excellent for 
architectural drawing, business graphs, 
schematics, free form drawing, etc. 
More accurate and easier to use than 
keyboard input or joysticks. "Stream 
mode" allows continuous placement of 
coordinate pairs on 11" X n· pad using 
either stylus or optional cursor. For 
S-100 systems and also Apple, TRS-80, 
PET. 
Our discounted price . . . . . .. .. $ 755. 

OMA-DOS North Star 8" 
FLOPPY SUBSYSTEM 

A new operating system, completely 
CP!M® compatible that allows use of 
both 8 • (Shugart single sided, double 
density via Tarbell controller) and 51/, • -
drives. 
Complete hardware, software package 

.... $1,910. 

SEE OUR ADS ON PAGES 
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I "~cal-1 

helps ourcustomers 


meet complex, real-time 

needS: 
Don Cutler, Chief Systems Engineer, 

Electro Scientific Industries, Inc. (ES!), Portland, Oregon 


More than 125,000 
microcircuit 
resistors per hour 
can be adjusted by 
ESI's PDP-11/04 
controlled laser 
trimming systems. 
The Pascal-1 
compiler has given 
ESI fast, precise 
control since 1976. 
ESI's Don Cutler 
says, "Pascal-1 
offers two big 
advantages­
real-time perform­
ance and real 
problem-solving 
power." 

Precise control in 
milliseconds. 
Controlling a laser beam 4 
to 8 microns in diameter, 
the ESI system moves the 
laser beam positioner at 
accelerations up to 3.5 
G's, directs a trim cut, 
and decides where to go 
next, fast enough to trim 
35 resistors per second. 
The Pascal-1 programs di­
rectly control all aspects 
of the trimming system. 
Some ESI customers use 
the laser trimmer to ad­
just the circuits of such 
devices as air flow trans­
ducers, audio filters, 

and heart pacers, with 
the microcircuit activated 
to simulate operation . 
Pascal-1 handles these 
processes with speed and 
precision. 
Easy-to-follow 
programming. 
Writing correct code is 
easy because of the logi­
cal shucture and clarity of 

gineers 
save de­
sign and de­
bugging time by 
writing control software 
in Pascal-1. ESI's custom­
ers also apply Pascal-1 to 
their own specialized 
production processes. 

Oregon

SoftWare 


2340 Southwest Canyon Road 

Portland, Oregon 97201 


(503) 226-7760 ·TWX 910-454-4779 


Left: Pascal-1 controls 
ESI's laser trimming 
system. The laser re­
pairs semiconductor 
memory chips, replac­
ing faulty cells with 
alternates. 

Below: ES! dominates 
the industry in the 
computer-con trolled 
laser adjustment of . 
microcircuits. Pascal-1 
programming flexibility 
gives ES! access to 
many different 

markets. 

Free case study. 
Read why ESI, one of 
Oregon Software's 1700 
customers, chose 
Pascal-1. Order your free 
copy of this eight-page 
case study by calling 
Oregon Software collect 
at (503) 226-7760 or by 
using the reader service 
card. 

DISTRIBUTORS: Australia: Network Computer Services, Sydney/Tel: 290-3677 England: Real Time Products, London/Tel: 
01-588-0667 Holland: N.H.C.S., B.V., Haarlem/Tel: 023-324951 Japan: Rikei Corporation, Tokyo/Tel: 345-1411 West Germany: 

AC Copy, Aachen/Tel: 0241-506096 West Germany: Periphere Computer Systems GmbH, Munchen/Tel: 089-681021 
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Listing 2 continued: 

2140 PLOT 2, < 1~ 1)+ 27,XX (( l- 1 ) ,~I ) + 27,253,(1- 1 ) + 27,X>,((l- 1) 
,~ ) + 27,I+ 27, XX< I, .J)+ 27,255:NEXT I 
2150 tlD:T _I 

F~EAD\' 

Text continued from page 80: 

desired time step. The program will then simulate the sys­
tem of compartments for 100 time units and plot a graph 
of the compartments versus time. To graph the compart­
ment sizes, you must scale the simulation values and plot 
them on some output device. I have included code for this 
in listing 2, which will run unmodified on a Compucolor 
II microcomputer. If you intend to run this program on 
another computer, check to see if Disk BASIC 8001 
coding is compatible with your system. See table 1 for in­
formation on the Compucolor PLOT command. 

Using the GLM Program 
When the Okefenokee swamp uplands hydrologic 

model is simulated with this program on a microcom­
puter (on an 8080 microprocessor), the execution time 
of the Runge-Kutta algorithm is 210 seconds. When 
Euler's method is used, the execution time is reduced to 51 
seconds. This time savings can be beneficial, depending 
upon the computational accuracy of the microprocessor 
and systems software. It can be cost-effective to use the 
Euler algorithm if the computer computational error is 
larger than the difference in the error between the Euler 
and Runge-Kutta methods. To give you an idea of the 
memory requirements necessary for a simulation, the 
hydrologic model can be simulated with the program in 
listing 2 if your microcomputer has 8 K bytes of pro­
grammable memory. 

You can solve the system of linear differential equa­
tions for the size of any compartment at any time t. When 
inputs (Z), rate (aii) and input (bik) coefficients are cons­
tant, and t is initially equal to 0, the solution is: 

zero-input zero-state 
response response 

where: 

>.i= eigenvalue of compartment i 
= aii + behavior caused by intrasystem coupling 

This is the general solution of the ordinary differential 
equations in the linear model. The solution has two 
distinct parts, which I call the zero-input response and the 
zero-state response. If you eliminate the zero-state 
response, then the solution of the equation will give you 
the values of each compartment when the system does 
not receive any environmental input (Z). This can be 
simulated by changing all the input coefficients (bik) to 0. 
In the case of the hydrologic model, you would, in effect, 
be asking, "How is the moisture in each compartment af­
fected if there is no precipitation input7" 

You can eliminate the zero-input response from the 
equation and ask, "How long would it take the system to 
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come to steady-state conditions if there were no moisture 
within the system to begin with?" This would be 
simulated by setting the initial compartment values (x) to 
0. Photo 1 shows the zero-input response of the 
hydrologic model simulated with the program in listing 2. 
Photo 2 shows the zero-state response of the hydrologic 
model simulated with the same program. 

You can start the simulation with different compart­
ment sizes, a different environmental input size, or 
change the intercompartmental rate or input coefficients, 
and see how any or all of these changes will affect the 
outcome. I suggest that you devise a model that can be 
described with linear differential equations and simulate 
it at steady-state conditions. A good domestic simulation 
would be a model of heat losses, subsidies, and circula­
tion within your home. If you have a slant toward 
business, you can simulate the flow of material or infor­
mation into, within, and out of a commercial enterprise. 
As long as all the compartments and flows can be de­
scribed in the same units, almost any type of measure can 
be simulated. Once you have completed the steady-state 
simulation, you can experiment with the GLM program 
to suit your taste. If you want to make the model more 
realistic, you can program the inputs to the system as sine 
waves, square waves, exponential functions, or an im­
pulse function, instead of being constantly added as they 
are now. You can also test a compartment's sensitivity to 
a certain parameter by varying that parameter over its 
range and noting the differences in the compartment. 

One warning: you must always be careful to analyze 
your simulations and decide if they actually mimic the 
real-world situation before you make sweeping 
generalizations and claims that you can predict how a 
system will behave under any given set of circumstances. 
With a little imagination, interesting and sometimes eye­
opening results will be seen in mathematical 
simulations. • 
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LOBO'S 
New 
Hard 
Disk 

Me......,. 

Mass memory for your 
APPLE™ .. asr big and fast 

I as a pharg ng Elephan{ ... 
1 that'~ LOBO's netJ fami'y '!.' . 

of disk memofy systems. 
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'ff; / / t 
/
1 

• , I' 

Now you can connect : .. i 
up to four 51/4-inch hard f.' 
disk drives (6 megabytes 
each*), and/or four 8-inch 
hard disk drives (up to 20 
megabytes each*), and/or 
four 14-inch disk drives (up 
to 58 megabytes each*) to 
your APPLE, all at the same 
time. --You'll never have to 
run out of memory again. 

Every LOBO Hard Disk 
Memory System comes 
complete with hard disk drives, 

•unformatted 
APPLE and APPLEOOS are trademarks of 
APPLE Computer Co. 
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/ 
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Hard Disk Memory 
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Furthermore, LOBO's 
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Information Unlimited 

*TM 

The Dialog Information Retrieval Service 
Stan Miastkowski, Technical Editor 

No matter where we go or what we do, we're inun­
dated with data. Each day magazines, newspapers, 
books, technical journals, and the broadcast media spew 
forth an amazing amount of material . One quickly learns 
that there is no way to possibly digest more than a tiny 
fraction of this material, and that's why this uncon­
trollable avalanche of paper and words has been aptly 
named the "information explosion." Fueling the frustra­
tion is the Herculean task of sifting through library-card 
catalogs and indexes to locate specific documents. It's a 
difficult and inefficient way to find the information you 
need. In addition, new problems crop up when you at­
tempt to physically locate the texts you managed to find 
references to. 

A much better method 
is available-if you have 
access to a modem 
(modulator-demodulator) 
and a terminal (or per­
sonal computer with com­
munication software) . The 
Dialog Information 
Retrieval Service (part of 
the Lockheed Missile and 
Space Company, Inc) 
offers on-line interactive 
access to literally millions 
of references and 
abstracts. With Dialog, 
you can locate informa­
tion on any subject you 
can possibly imagine just 
by typing in words or 
phrases describing the 
topic you're interested in. 
You can search for 
references by names or 
companies, authors or 
publications, dates, prod­
uct codes, or patent 
numbers (to n_ame only a 

few). By combining terms, the information you come up 
with can be as narrow or as broad as you want it to be. 
And, reprints of the articles or papers you've found 
references to can be ordered directly from your terminal. 

When speaking of the amount of information available 
on the Dialog system, the numbers become mind-bog­
gling. Dialog has some 50 billion bytes of information 
available on-line in some 130 individual data bases. That 
works out to a rough total of about forty million in­
dividual bibliographic abstracts and references (referred 
to as citations) . If all the citations were printed on 8 1/ 2- by 
11-inch paper, the stack would reach higher than the 
Empire State building. 

The newspaper and magazine indexes are among the 

Photo 1: The Lockheed Dialog computer room operator sta­
tion. The system uses two mainframe computers-an IBM 3033 
and an AS-9000 (sold in the United States by National Ad­
vanced Systems). Each computer contains a complete Dialog 
operating system; one handles Telenet calls, and the other 
Tymnet. Direct dial-in calls and leased lines are divided between 
the computers to even the loads. Because of the large amount of 
computer power available, the average wait for a response to a 
query is ten seconds-despite the fact that hundreds of users 
may be logged in during peak-use periods. 

*TM - Dialog is a registered trademark of the Lockheed Missile 
and Space Co, Inc. 

most popularly oriented 
data bases-although 
Dialog also offers a num­
ber of specialized data 
bases for those in educa­
tion, industry, applied 
science and technology, 
and social science and the 
humanities. Business in­
formation and forecasts 
are also available. Eigh­
teen new data bases were 
added to the system in 
1980, and at least a dozen 
more will be available by 
the end of the year. The 
system is available 110 
hours a week in fifty coun­
tries, and all data bases 
are updated regularly. 
Each day tens of thou­
sands of new citations are 
added. Also, if you wish 
to create your own private 
data bases for use on the 
system, Dialog provides 
this service. 
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TVPE-'N-TALK™ IS T.N.T. 

The exciting text-lo-speech s~lhesizer 

that has every computer talking. 

• 	Unlimited vocabulary 
• 	Built-in text-to-speech 

algorithm 
• 	70 lo 100 bits-per-second

speech synthesizer 

Type-'N-Talk;" an important technological 
advance from Votrax, enables your com­
puter to talk to you simply and clearly ­
with an unlimited vocabulary. You can 
enjoy the many features of Type-'N-Talk;" 
the new text-to-speech synthesizer, for 
just $345.00. 
You operate Type-'N-Talk'"by simply typ­
ing English text and a talk command. 
Your typewritten words are automatically 
translated into electronic speech by the 
system's microprocessor-based text-to­
speech algorithm. 

The endless uses of 
speech synthesis. 
Type-'N-Talk'Madds a whole new world of 
speaking roles to your computer. You can 
program verbal reminders to prompt you 
through a complex routine and make your 
computer announce events. In teaching, 
the computer with Type-'N-Talk'"can 
actually tell students when they're right 
or wrong - even praise a correct answer. 
And of course, Type-'N-Talk'"is great fun 
for computer games. Your games come to 
life with spoken threats of danger, re­
minders, and praise. Now all computers 
can speak. Make yours one of the first. 

Text-to-speech is easy. 
English text is automatically translated 
into electronically synthesized speech 
with Type-'N-Talk'." ASCII code from 
your computer's keyboard is fed to 
Type-'N-Talk'"through an RS 232C inter­
face to generate synthesized speech. · 
Just enter English text and hear the verbal 

response (electronic speech) through your 
audio loud speaker. For example: simply 
type the ASCII characters representing 
"h-e-1-1-o" to generate the spoken 
word "hello." 

TYPE-'N-TALK'"has its 
own memory. 
Type-'N-Talk'"has its own built-in micro­
processor and a 750 character buffer to hold 
the words you've typed. Even the smallest 
computer can execute programs and speak 
simultaneously. Type-'N-Talk '"doesn't have 
to use your host computer's memory, or tie it 
up with time-consunting text translation. 

Data switching capability 
allows for ONLINE usage. 
Place Type-'N-Talk'"between a computer 
or modem and a terminal. Type-'N-Talk'" 
can speak all data sent to the terminal 
while online with a computer. Information 
randomly accessed from a data base can 
be verbalized. Using the Type-'N-Talk'" 
data switching capability, the unit can be 
"de-selected" while data is sent to the ter­
minal and vice-versa - permitting speech 
and visual data to be independently sent 
on a single data channel. 

Selectable features make 
interfacing versatile. 
Type-'N-Talk'"can be interfaced in several 
ways using special control characters. 
Connect it directly to a computer's serial 
interface. Then a terminal, line printer, or 
additional Type-'N-Talk'"units can be 
connected to the first Type-'N-Talk;" 
eliminating the need for additional 
RS-232C ports on your computer. 
Using unit assignment codes, multiple 
Type-'N-Talk'"units can be daisy-chained. 
Unit addressing codes allow independent 
control of Type-'N-Talk'Munits and 
your printer. 

Look what you get for $345.00. 
TYPE-'N-TALK'"comes with: 
• Text-to-speech algorithm 
• A one-watt audio amplifier 
• SC-01 	speech synthesizer chip (data 

rate: 70 to 100 bits per second) 
• 750 character buffer 
• Data switching capability 
• 	Selectable data modes for versatile 

interfacing 
• Baud rate (75-9600) 
• Data echo of ASCII characters 
• 	Phoneme access modes 
• 	RS 232C interface 
• 	Complete programming and installation 

instructions 
The Votrax Type-'N-Talk'" is one of the 
easiest-to-program speech synthesizers on 
the market. It uses the least amount of 
memory and it gives you the most flexible 
vocabulary available anywhere. 

Order now. Toll free. 

I Call the toll-free number below to I
I order or request additional infer- I 

mation. MasterCard or Visa
I accepted. Charge to your credit II card or send a check for $345.00 I 

plus $4.00 delivery. Add 4% sales II tax in Michigan. 

···-------· 

• 	 I
I 1·800·521·1350. I 
• 	 I 

f/oAax·· 
Distributed by Vodex 

A Votrax Company - Dept. RT 

500 Stephenson Highway, Troy, MI 48084 

(313) 588-0341 

Type-'N-Talk'"' is covered by a li.mited warranty. 

Write Votrax for a free copy. 




At first glance, Dialog seems expensive. Each data base 
has an individual charge ranging from $15 to $300 per 
hour of connect time. (It should be stressed that the most­
used data bases cost an average of $50 an hour.) The cost 
becomes much more reasonable when you realize that an 
exhaustive search of any subject can be completed in an 
average of ten minutes. (Simple searches often take only 
a minute or two.) In addition, Dialog's response time is 
extremely fast because of the computer power available . 
Even during peak-use times, there is seldom a wait of 
more than ten seconds for the system to respond to a 
query. 

It should be stressed that there are dangers inherent in 
using the Dialog system-especially if you're an "infor­
mation junkie." It's extremely easy to become so 
enamored of Dialog's capabilities that you keep on 
calling up references and lose all track of time. The shock 
comes at the end of the month, when a very large bill ar­
rives in the mail. 

There are two ways to avoid this: the first is to plan 
what you'll be doing when you're logged on the system 
(explained in more detail below). The second is to keep 
track of your connect charges. Each time you log off or. 
change data bases, Dialog prints an estimated charge. It's 
a good idea to keep a pad and a pencil next to your ter­
minal and to keep a running total of charges at the end of 
every session. 

Once you locate what you want, you can have the 
references and abstracts typed on your printer, although 

this can get expensive at the normal speed of 300 bps 
(bits per second). A better way is to have the citations 
printed by Dialog's off-line high-speed printer. The cost is 
minimal (normally $0.10 to $0.25 per citation) and they 
are mailed out the next day. Or, as mentioned above, 
you can order actual reprints directly from your ter­
minal. 

Dialog History 
Dialog started modestly as an in-house research and 

development project at Lockheed in 1963. At that time, 
an information sciences laboratory was established to 
deal with what was then recognized as the coming "infor­
mation explosion ." Two years later, what was essentially 
the first truly interactive information retrieval system 
was on-line for internal company use. 

In 1968, Lockheed won a contract from NASA to 
design, program, implement, and maintain a computeriz­
ed index for the half-million documents produced by the 
American space program. Called RECON (Remote Con­
sole Information Retrieval Service), the development 
process enabled Lockheed to fine-tune the specialized in­
formation retrieval command language, which was called 
Dialog. 

After gaining more experience preparing information 
retrieval systems for the AEC (Atomic Energy Commis­
sion), the US Office of Education, and a number of other 
organizations, Lockheed, in 1972, decided to offer com­
mercial service and officially named the system Dialog. 

ATTENTION GOVERNMENT D P 

USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the GSA Schedule, including 

Apple, Cromemco 

and Computer Corporation o.f America 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 

Comguters, 


~-
257 West Street, Annapolis, MD 21401 - (301) 268-6505 


13A Allegheny Avenue, Towson, MD 21204 - (301) 296-0520 

9330 Georgia Avenue, Silver Spring, MD 20910 - (301) 588-3748 


or Call (301) 268-5801 

Career Opportunities Available *An Equal Opportunity Employer 

Photo 2: Some of the 200 hard-disk 
drives used by the Dialog system. Most of 
the CDC (Control Data Corporation) 
drives hold 637 megabytes of data for a 
total of more than 50 billion bytes of on­
line storage. 
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U.niFlEX ~tructur~CI for arge-scale 
microprocessor systems, will not 
run with minimal systems and thus 
has avoided design compromise. 
(Off-the-shelf versions and OEM 
licenses are available.) 

The FLEX™ Oper ting System 
FLEX, a powerful, easy-to-use 
operallng system designed for 
the 6800 and 6809 microproces­
SOJ:Jh lnc;J1,1des: 
• d'yndmlc filespace allocation 
•random files 
• batch job antry 
• e tomatlo spope- compression 
• EnQJi rormessages 
e.. user eovironment control 
• disk resident commands 
• flexible device 110 
• printer spooling 
Plus, FLEX can accommodate 
l),qt_d dls.k• as wall os floppies. the 
~,tero. ls ova labte off..the-shelf 
fl6r a variety of systems and In an.Jtr adoptable-version. (OEM 
lf~riS~ available.) 

SUpport Software 
technical Systems Consultants 
offers a full line of state-of-tfie;;;a 
support software compatible to 
FLEX and UniFLEX. some of which 
are: 
• 	native C and Pascal compllei:s 

for advanced programmJng 
• 	extended BASIC for business 

and educational applications 
• text editing and processing 

software 
• sort/merge package for busi­

ness applloatlons 
• variety of absolute and ralGe~ 

able a!'Semblers 
• debug and diagnostic 

packages 
.. . and more. Write or call today 
for our brochures describing 
our complete prQduct line. 



• • • • • • 

Industrial users continue to be Dialog's largest customers 
since much of the information in the specialized data 
bases (such as WORLD ALUMINUM ABSTRACTS or 
SURFACE COATING ABSTRACTS) is virtually un­
available anywhere else. Government agencies are also 
heavy users of Dialog's services-followed closely by 
educational institutions and libraries. Although personal 
computer users currently make up a very small percent-

Photo 3: IBM reel-to-reel tape with new and updated data 
waiting to be placed on the Dialog system . Some twenty tapes 
arrive at Dialog each day from the outside organizations that 
prepare the data bases. Each tape contains approximately 
20.000 individual references and/ or abstracts. 

ORIG ANS OFF HOOK $ENO REC CARR.IER 

-,_ MICRONET ..,. 
MICROMATE ElECTAONICS . INC 

3. An Acoustical 
with auto everything 

2. A"Direct1. ASmart One 
Modem for the Apple.* 

built in! 
Connect" for the 
Apple.* Does not need an 

interface card! 
interface card! 

• Auto Dial Does not need an 
• Costs less to get• Auto Answer 

• Auto Dial on line than any
• Auto Mode • Auto Answer similar modem. 

(originate/answer) • 25 Keyboard• 25 Keyboard 
commands_ commands. 


for any computer 

• "Direct Connect" 

• Will also operate • Will also operate 
with an RS232 interactively with interactively with 
Interface. your programs1 your programs! 

$299.00 $289.00 $179.00 

MICROMATE 

ELECTRONICS1 INC. 


East Coast: 2094 Front Street I West Coast: 

East Meadow, New York 11554 1116A 8th Street Suite 11 O 

(516) 794-1072 Manhattan Beach, California 90266 

All "Direc t Connect" modems are FCC certified. 
*Registeredtrademark of Apple Computer, Inc. 
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age of Dialog customers, Lockheed officials told me they 
are in the process of adding more general-interest data 
bases to attract more individuals. 

A Visit to Dialog 
Dialog's facilities are located in Palo Alto, California. 

As might be expected, the hardware needed to handle the 
enormous amount of information contained within the 
Dialog system has taken over a large portion of its 
building. For those used to working with a personal com­
puter and a floppy disk or two, a visit to Dialog's com­
puter room is a humbling experience . Two mainframe 
computers (an IBM 3033 and an AS-9000) are both on­
line at all times. When I visited Dialog in January, the 
AS-9000 had just been put on-line. This so-called "super­
mainframe" is sold in the United States by National Ad­
vanced Systems. Since its claimed speed far exceeds that 
of any other mainframe, a Dialog spokesman told me he 
expects it to greatly increase the system's capacity. 

The most interesting part of Dialog's facilities are the 
hard-disk drives-some 200 of them. Most are CDC 
(Control Data Corporation) units capable of storing 637 
megabytes per drive. Although direct dial-up numbers 
are available, the majority of Dialog users access the 
system through Tymnet or Telenet (national data­
communication networks that have local telephone 
numbers in many communities). 

Lockheed officials term Dialog a value-added on-line 
service supplier. All of the approximately 130 data bases 
are put together by seventy data base producers who 
have contractual agreements with Dialog. The process of 
producing and updating each of the data bases is a large 
one involving literally thousands of people who review 
publications, journals, and newspapers-many on a dai­
ly basis. Many reviewers work at home and transfer their 
citations to floppy disks, which are sent to the data base 
producers. The final step is to transfer all the citations to 
IBM magnetic tape. Between ten and twenty of these 
tapes, each containing about 20,000 new citations, arrive 
at Dialog headquarters every day. Before the information 
is added to the system, every word in all citations is in­
dexed. This is one of the most powerful searching fea­
tures of the system. 

Popular Data Bases 
Although many of Dialog's data bases are extremely 

specialized (such as AQUACULTURE, BHRA FLUID 
ENGINEERING, or PHARMACEUTICAL NEWS IN­
DEX), a number of the existing data bases are of general 
interest or of special significance to BYTE readers. 
Among them are: 

• ERIC - One of the first Dialog data bases available, 
ERIC (Educational Resources Information Center) in­
dexes some 700 publications of interest to every seg­
ment of the educational profession. About 3000 cita­
tions are added every month . 

• COMPENDEX - This data base contains abstracted 
information from approximately 2000 of the world's 



11 • •1 • : • 

,.......... . 
• •o •" I <••• 
,,. • • 1 •• 1., 

Jol•••h•• 
•. ,1 . (t• t • 

.........,,.,,., . ,, ., ,.,... 
n • t ••• • •• 

Introducing the remarkable 132-column 
Paper Tiger™ 560. The first full-width matrix 
printer to give you fully formed characters 
for a low $1695. * 

The new 560 features a staggered nine­
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 
It bi-directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 
pres ents a breaktnrough in matrix printin 
erin g the user excellent print quality wit 
ce of a matrix printer . Employing a uniq 
red column" head manufactured by Integr 

creates high quality printouts by overla 

Paper Tiger 560 Print Sample 

as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive the print 
head and advance the paper, plus true 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text, programmable 
tabbing and business forms control, auto­
matic text justification, print formats to 220 

columns, parallel and serial interfaces, self­
diagnostics, and more. All inside the most 
compact printer of its kind. 

Need more stripes? Dotplot,™ our high­
resolution raster graphics package, is stan­
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business-sized Paper Tiger™ 560. 

It's a Tiger you can count on. 
Call TOLL FREE 800-258-1386 (In New 

Hampshire, Alaska and Hawaii, call 
603-673-9100.) Or write: Integral Data 
Systems, Inc., Milford, NH 03055. 

Circle 176 on inquiry card. ·suggested U.S. retail price. 



engineering and technical journals since 1969. This data base contains bibliographic references 
• INSPEC 	 - This data base is similar to COM­ only. 

PENDEX except it also abstracts scientific bulletins • MAGAZINE INDEX - Perhaps the most popularly 
and contains bibliographic references from scientific 
indexes . Included is a special section of computer and 
control abstracts . 

• 	ABl/INFORM - This data base contains manage­
ment and administration abstracts from some 400 
business-related publications. 

• SCISEARCH 	- This is an index to approximately 
2600 scientific and technical publications since 1974. 

Photo 4: IBM reel-to-reel tape drives used to load new and up­
dated information into the Dialog disk drives. 

COLOR VIDEO PROCESSOR 
• Text, Graphi cs, Animati on • 16 Colors • 256 x 192 Reso­
lut ion • NTSC Composite Video Output • Uses TMS 991 8 
• Includes 1/0 Mapped 16K Video Memory • 30 Simulation 
with 32 Video Spr ites • 2 Byte X-Y Posi t ionin g • Real Time 
Cl ock • 8 Level Interrupt Selection • Inexpensive RF Mod­
ula to r all ows easy connec tion to any color TV • Video o ver 
Video and Extended Graphics II Mode with TMS 9918A • 

PROGRAMMABLE SOUND GENERATOR 
• Music. Sound Effects, Tone Signaling, Ultrasonics • 27 Hz 
to 111 KHz Range • 3 Programmable Analog Channels with 
Separate Frequency, Volume and White Noise Control • 10 
Selectable Envelope Wave Shapes under Software Control 
• Two 8-Bit Pr og rammab le 1/0 Po rt s for use as External 
Keyboard / Di sp lay Inter face • Po w er Amplif ie r fo r dr iv ing 
External Speaker • 

Texas residents add 5% sales tax. Prices include comp lete documentation with 
programming examples. PC board is solder·masked wilh go ld conlacls. Add $100 
for assembled and le sled unils Send S14 .50 for 120 pag~ manual. refundable wil h 
order. Compalible wilh Z80 . 8085 and 8080 al 2 or 4 MHz on S· 100 buss. 

EDA ELECTRONIC DESIGN ASSOCIATES 
. 	 P.O. Box 94055 Houston, Texas 77018 (713) 999-2255 
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oriented Dialog data base, this is a cover-to-cover in­
dex of about 370 popular American magazines since 
1976 and contains some 300,000 citations. It's par­
ticularly useful for most general-purpose reference 
questions since it indexes all articles, news reports, 
editorials, product evaluations, biographical pieces, 
short stories, poetry, recipes, and reviews. Approx­
imately 5000 citations are added to this data base 
monthly. 

• 	 SSIE CURRENT RESEARCH - Compiled by the 
Smithsonian Science Information Exchange, this data 
base lists and summarizes most government-funded 
research projects either in progress or completed 
within the past two years. 

• 	GPO MONTHLY CATALOG - This is the catalog 
(updated monthly) of US government publications. 

• 	 ENERGYLINE This data base contains 
bibliographical citations as well as abstracts on all 
aspects of energy. 

• 	 CONFERENCE PAPERS INDEX - This is an index 
to meetings and symposia on all scientific and 
technical fields. Also included are references to con­
ference papers (many of which have never been 
published). This is a very large data base to which 
about 10,000 citations are added each year. 

• 	NATIONAL FOUNDATIONS - This lists all US 
private foundations that award grants for charitable 
purposes. 

• DISCLOSURE 	- This data base, updated weekly, 
provides extracts of reports filed with the SEC 
(Securities and Exchange Commission) by all 
publicly owned companies in the United States. 

• 	 NATIONAL NEWSPAPER INDEX - This data base 
contains front-to-back indexing of The New York 
Times, The Wall Street Journal , and The Christian 
Science Monitor since January 1, 1979. It contains 
bibliographical references to everything included in 
the papers, with the exception of advertisements, 
weather charts, stock market tables, crossword 
puzzles, and horoscopes. About 15,000 new citations 
are added monthly. 

• NEWSEARCH 	- This is a daily update of the 
MAGAZINE INDEX, MANAGEMENT CONTENT, 
the LEGAL RESOURCE INDEX, and the NA­
TIONAL NEWSPAPER INDEX; it is invaluable for 
locating references within days of an article's ap­
pearance . 

•ENCYCLOPEDIA 	 OF ASSOCIATIONS - This 
data base contains detailed information on approx­
imately 15,000 national nonprofit organizations. In­
cluded are listings for professional societies, trade 
associations, labor unions, and cultural and religious 
organizations. 

• STANDARD AND POOR'S NEWS - Provides ex­
tensive news coverage as well as financial reports on 

Circle 71 on inquiry card. --+ 





Photo 5: The Xerox 9700 high-speed printer used by Dialog for 
off-line printing of references. The printer operates at two pages 
a second and offers Dialog users a considerable savings over 
having their references printed out while logged onto the sys­
tem. The average cost of having references printed off-line and 
mailed to you is $0.10 to $0.25 per citation . 

over 9000 companies. This data base is the equivalent 
of the Standard and Poor's Daily News and 
Cumulative News and often features full-length news 
stories. 

• DIALINDEX -	 This is perhaps the most useful of the 
Dialog data bases and contains a collection of the file 
indexes for all data bases. DIALINDEX is a low-cost 
data base that allows you to ascertain which data 
bases contain the information you're searching for. 

• NTIS 	- Compiled by the National Technical Infor­
mation Service of the US Department of Commerce, 
this data base contains citations to more than 700,000 
US reports covering government-sponsored research 
and development and engineering. Information on 
almost any subject imaginable is contained within 
this massive data base. 

Photo 6: Dialog's customer-service area, where specially 
trained personnel are available to offer advice. They can be 
reached by calling a toll-free number. 

In addition, there are data bases covering psychology, 
chemistry, agriculture, medicine, biology, physics, and 
many other fields and disciplines. Dialog provides a free 
catalog of all the available data bases. 

The Dialog staff and data base producers are con­
tinually adding new data bases to the system. By the end 
of this year, plans call for the addition of a biography 
index with over five million names, a book review index, 
an index of the Congressional Record, the Federal Index, 
a grants index, data from the Bureau of Labor Statistics, 
and Medline (a medical information data base designed 
for both physicians and consumers) . 

Accessing Dialog 
There is no minimum fee or startup charges for the 

Dialog service. Once you've filled out an application and 
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MICRO 


Computer 


System 


MOR E SPECIALS 
Li vermore Accoustic 

Model 445 Coupler $159.95 
Printer . ....... 5695.00 Centronics Micro 

Printer . 349 .00 
Model 950 . . . . 1295.00 5" Sco tch Drskel\e 

Box 34 .95 
Systems . 349.00 8 • Scotch Drskel\e 

Box 39.95 

Integral Data Systems 

elevrdeo 

Industrial Micro 

T

We have a full slalf of Programmers and 
Compu ler Consullanls lo desig n, configure and 

deli ver a Turnkey Compuler Syslem lo meel 
your specific requiremenls 

We carry a full line of: ADDS OUME 
CRDMEMCO, SCOTCH, MAXELL, VER­
BATIM, ALPHA-MICRO, ATARI, INTEGRAL 
DATA, LIVERMORE COUPLERS 
HAZELTINE, TEXAS INSTRUMENTS 
DIGITAL MICRO SYSTEMS and othe;s. 
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WHY SETTLE FOR A 68000 BASED microCOMPUTER 

WHEN YOU CAN HAVE OUR 68K 

TM 

MINICOMPUT,ER ? 




AGRICULTURE/FOOD SCIENCE 
AGRICOLA (U.S. National Agricultural 

Library) 
COMMONWEAL TH AGRICULTURAL 

BUREAUX ABSTRACTS 
CRIS (Current Agricultural Research) 
FOODS ADLIBRA 
FOOD SCIENCE & TECHNOLOGY 

ABSTRACTS 
BUSINESS/ECONOMICS 
ABI/ INFORM (Management) 

CHEMICAL INDUSTRY NOTES 

DISCLOSURE 

ECONOMICS ABSTRACTS INTER­


NATIONAL 
EIS INDUSTRIAL PLANTS 
EIS NON-MANUFACTURING ESTAB­

LISHMENTS 
FOREIGN TRADERS INDEX 
MANAGEMENT CONTENTS 
PHARMACEUTICAL NEWS INDEX 
THE PREDICASTS GROUP 

PTS F & S INDEXES 
PTS INTERNATIONAL TIME SERIES 
PTS INTERNATIONAL FORECASTS 
PTS PROMT (Market Abstracts) 
PTS U.S. TIME SERIES 
PTS US. FORECASTS 

TRADE OPPORTUNITIES 
U.S. EXPORTS 
CONTRACTS/GRANTS/CURRENT 

RESEARCH 
CRIS (Current Agricultural Research) 
FOUNDATION DIRECTORY 
FOUNDATION GRANTS INDEX 
FROST & SULLIVAN DM' 
GRANTS DATABASE 
GPO MONTHLY CATALOG (Govern­

ment Publications) 
NATIONAL FOUNDATIONS 
SSIE CURRENT RESEARCH 
ENERGY /ENVIRONMENT 
APTIC (Air Pollution) 
ENERGY LINE 
ENVIROLINE 
ENERGY IN FORMATION 
ENVIRONMENTAL PERIODICALS 

BIBLIOGRAPHY 

POLLUTION ABSTRACTS 

GOVERNMENT PUBLICATIONS 
AMERICAN STATISTICS INDEX 
CONGRESSIONAL IN FORMATION 

SERVICE INDEX 
GPO MONTHLY CATALOG 
NATIONAL TECHNICAL INFORMATION 

SERVICE 
PUBLIC AFFAIRS IN FORMATION 

SERVICE 
PTS FEDERAL INDEX 

HUMANITIES/ ARTS 
AMERICA HISTORY & LIFE 
ART BIBLIOGRAPHIES MODERN 
HISTORICAL ABSTRACTS 
LANGUAGE & LANGUAGE BEHAVIOR 

ABSTRACTS 
MLA BIBLIOGRAPHY (Language & 

Literature) 
PHILOSOPHER 'S INDEX 
RILM ABSTRACTS (Music) 
LAW /CURRENT TOPICS 
CONGRESSIONAL INFORMATION 

SERVICE INDEX 
LEGAL RESOURCE INDEX 
MAGAZINE INDEX 
NATIONAL NEWSPAPER INDEX 
NCJRS (Criminal Justice) 
NEWSEARCH 
PAIS (Public Affairs) 
PTS FEDERAL INDEX 
MEDICINE 
BIOSIS PREVIEWS 
EXCERPTA MEDICA 
INTERNATIONAL PHARMACEUTICAL 

ABSTRACTS 
IRL LIFE SCIENCES 
NIMH (Mental Health) 
PSYCHOLOGICAL ABSTRACTS 
SCISEARCH''' 
NON BIBLIOGRAPHIC 
BIOGRAPHY MASTER INDEX 
CHEM NAME™ 
CHEMSEARCH™ 
CHEMSISTM 
DISCLOSURE 
EIS INDUSTRIAL PLANTS 
EIS NON-MANUFACTURING ESTAB­

LISHMENTS 
ENCYCLOPEDIA OF ASSOCIATIONS 
FOREIGN TRADERS INDEX 
FOUNDATION DIRECTORY 
FROST & SULLIVAN DM' 
NATIONAL FOUNDATIONS 
NICEM 
NIMIS 
PTS INTERNATIONAL TIME SERIES 
PTS US. TIME SERIES 
TRADE OPPORTUNITIES 
TSCA INITIAL INVENTORY 
US. EXPORTS 
U.S PUBLIC SCHOOL DIRECTORY 

SCIENCE 
AQUACULTURE 
AQUALINE 
AQUA TIC SCIENCES & FISHERIES 

ABSTRACTS 
BIOSIS PREVIEWS (Life Sciences) 
CHEMICAL ABSTRACTS GROUP 

CA SEARCH 

CHEM NAME™ 

CHEMSEARCH™ 

CHEMSIS™ 


CONFERENCE PAPERS INDEX 
DISSERTATION ABSTRACTS 
GEOARCHIVE 
GEOREF 
INSPEC (Physics) 
IRL LIFE SCIENCES 
INTERNATIONAL PHARMACEUTICAL 

ABSTRACTS 
OCEANIC ABSTRACTS 
SCISEARCH® 
SPIN (Physics) 
TSCA INITIAL INVENTORY (Chemical 

Substances) 
SOCIAL SCIENCES 
AIM/ ARM (Vocational Education) 
AMERICAN STATISTICS INDEX 
CHILD ABUSE & NEGLECT 
DISSERTATION ABSTRACTS 
ERIC (Educational Research) 
EXCEPTIONAL CHILD EDUCATION 

RESOURCES 
LIBRARY & INFORMATION SCIENCE 

ABSTRACTS 
NCJRS (Criminal Justice) 
NICEM (Educational Media) 
NIMIS (Media for Handicapped) 
POPULATION BIBLIOGRAPHY 
PSYCHOLOGICAL ABSTRACTS 
SOCIAL SCISEARCH 
SOCIOLOGICAL ABSTRACTS 
U.S. POLITICAL SCIENCE 

DOCUMENTS 
US. PUBLIC SCHOOL DIRECTORY 
TECHNOLOGY /ENGINEERING 
BHRA FLUID ENGINEERING 

CLAIMS™ /CHEM (Chemical Patents) 

CLAIMS/CHEM/UNITERM (Patents) 

CLAIMS/CLASS (Patent Classification) 

CLAIMS/U.S. PATENT ABSTRACTS 

COMPENDEX (Engineering Index) 

INPADOC (Patents) 

INSPEC (Computers, Electronics) 

ISMEC (Mechanical Engineering) 

METADEX (Metals) 

NATIONAL TECHNICAL IN FORMATION 


SERVICE 
NON-FERROUS METALS ABSTRACTS 
PIRA (Paper, Printing, Packaging) 
RAPRA (Rubber & Plastics) 
SURFACE COATINGS ABSTRACTS 
TRIS (Transportation) 
WELDASEARCH 
WORLD ALUMINUM ABSTRACTS 
WOR LO TEXTILE ABSTRACTS 

Figure 1: Available Dialog data bases as of February 1981. Eighteen new data bases were added to the system in 1980; about a dozen 
more are planned to be operational by the end of 1981. 

have been provided with a password, the easiest means of 
accessing the system is through either the Tymnet or 
Telenet networks. Currently, Tymnet charges $8 per 
hour and Telenet charges $5 per hour. The network con- . 
nect charges are added to your Dialog monthly state­
ment. (At the present time, Dialog bills monthly, but it is 
studying the possibility of billing through charge cards.) 
Dialog provides a list of telephone numbers and pass­
words/access numbers for both networks. If you have to 
make a toll call to access the networks, that's an addi­

tional charge. This expense is minimized, of course, for 
subscribers in Dialog's local area or those who have ac­
cess to WATS (wide-area telephone service) lines. There 
are also direct-access lines to Dialog and incoming WATS 
lines are available at $15 per month. 

Using Dialog 
There are a number of levels at which the Dialog sys­

tem can be used. Most of the time, you'll find a simple 
search with a couple of terms the easiest way to go. A 
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RAM Prices Higher production volume 
and lower chip prices 
allow us to pass these 

savings on to you SLASHED 
16K BYTE 8116 RAM 

This fully static RAM board offers you the best of 
two worlds. Automatically switches between 8-bit or 
16-bit operation, depending upon your CPU. High 
reliability, low noise design. 200 nsec. chips allow 8 
Mhz. 8086 operation. Has extended addressing which 
can be disabled by a single switch. Prices: 1-9, $280; 
10-19, $260. 

OTHER RAM SAVINGS 
16K PLUS RAM-this fully static RAM has become the 
standard of the industry. It features 200 nsec. chips and 
Cromemco style bank select using port 40H. Addressable to 
any continuous 16K on 4K boundaries. Any 4K block may 
be disabled. High reliability, low noise design. Prices: 1-9, 
$280; 10-19, $260. 

16K STANDARD RAM-this fully static RAM is frequently 
used by OEMs in systems which do not require bank select. 
High reliability, low noise circuits. Uses 200 nsec. chips. 
Addressable to any continuous 16K on 4K boundaries. Any 
4K block may be disabled. Prices: 1-9, $265; 10-19, $245. 

64K STA TIC 8116 RAM 

AVAILABLE JULY 6-This state-of-the art board uses 
2167 16K static 70/100 nsec. chips in a "power down" 
mode. This means you can expect the first 64K in a 
system to use 1.6 amps with subsequent boards 
using about .8 amps each. Built for the same high 
reliability you have come to expect from using our 
other boards. Has 24-bit extended addressing which 
can be disabled. Initial quantities will be limited­
reserve yours now to ensure early delivery. Prices: 1­
9, $1295; 10-19, $1195. 

All products fully assembled and guaranteed for one year. NEW! 

To obtain an OEM price list for the above memoryOEM boards, our 8086 and Interface product lines, write to us 
on your letterhead. Substantial additional savings for 
volume purchases. PRICES 

TO ORDER: Many of your local computer stores have or 

can order these boards for you. They may also be ordered 

direct from the factory. Personal checks, CODs, VISA and A_eattle Computer Products, Inc. 

MC accepted. Shipping paid by SCP for prepaid orders. 
 ~ 1114 Industry Drive, Seattle, WA. 98188 

(206) 575-1830 



S798 
"BEST PRINTER VALUE IN THE WORLD" : I 
I
Check our prices on THE ULTIMATE IN QUALITY 

Epson Printers 
APPLE & MOST OTHER COMPUTERS 


Assembler/Editor . .. ... . ..... . ...... 45 

Atari 400 Computer .. . ..... . . . ... . . 439 


NEWI MX80 
 IF Atari 820 Printer .............. ..... 429 

40, 80, 132 columns 
 Atari 810 Disk Drive ................ 499 


Atari 410 Program Recorder .... . .... 69
LIST~ 
Atari 16K RAM Mod ule ....... . ..... 149


TX 80 w/Graphics JI\_ Atari Bas ic ROM ... .. .. . .... .. . . .... 45 

LIST _v.eg Atari Visicalc . ...... . . . . . .. . ........180 


Apple Controller & Card 
 Basketbal l .... . ..... • .. . .. . . ........ 30
ATARr& Cable Video Easel. . . . . . . . . . . . . . . . . . . . . . . . 30 

MAKES Super Breakout ........ . .. . . . ....... 30
LIST~ Music Composer ... .. .... . . . . .. .... . 45
IT, WE 

Computer Chess . .. ..... . ... . ....... 30
• Most reliable small printers ever sold! SELL IT Star Raid ers ........ . . .... .. .. . . .... 39
• Uses standard printed paper. 
3D Tic-Tac-Toe .... .. . . . .. .. . ... ... . 30
• Graphics option transfers screen image 850 Interface ........ ......... ... .. 169


direct:y to paper. 825 Printer .. .. ... . .. .. . . . . . . . . .... 795 


PRINTERS, MONITORS, DISCS 
Anadex DP8000 ....... . . .... . ... ... 850 Paper Tiger 445G w/Graphics . . .... 725 Dysan disks (pkg. 10) .. .. . ... . . . . ... 50 

Anadex DP8000AP . ... .. . . ...... ... 850 Paper Tiger 460 w/Graphics ....... 1195 Memorex disks (pkg. 10) .. . . ........ 40 

Color Monitor .......... . . ......... 375 Silentype w/interface Cd . . ... .. •.... 540 Opus di sks (pkg. 10) ... . . .. ......... 35 

Daisy Wheel Printer ..... . .. .. ..... 1795 .Sanyo 9" B&W. . . . . . . . . . . . . . . . . . . . . 169 Televideo 912C ..... . .... . ......... 699 

MPI 88T ........................... 595 Sanyo 15" B&W .. . ....... . . ....... 259 Televideo 920C ........ .. .......... 749 

NEC Spi nwriter #5510 ........... . . 2595 NEC Green Screen 12" . . . ... ... ... . 239 Verbatim disks (pkg. 10) .......... . . 30 


LEE DEX VIDEO 100 *MONTHLY* CENTRONICS 737 

12" Black &White $119 SPECIALS $737
C!ble 8Xll! 

TO ORDER: Phone orders invited using Visa. Mastercard. within Calif. add 6% sales Tax . Foreign orders include 1 % 
or bank wire transfers. Visa & MC credit card service charge handling - shipped freight collect. Foreign orders over 
of ~'% . Mail orders may send charge card number (inc lude $1000 allow 6 weeks extra and include S25 license fee. 
expiration date). cashiers check. money order. or personal All equipment is in factory cartons with the manufactures 
check (allow 10 business days for checks to clear) . Please warranty. Equipment is subject to price change and 
include phone number. Include 3% (SS.OD minimum) availability . We ship the same day on most orders. No 
shipping. handling. and insurance in USA. Shipments C.O.D .s or P.O.s accepted. Relail store prices differ 

from mail order prices. • 
(714) 579-0330 • MAIL TO: 1251 BROADWAY, EL CAJON, CA. 92021 


AUTHORIZ ED DIV. OF 
APPLE COMPUTER 

SALES & METRICS 
SERVICE INC. 
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pplcz® ][ 

DISK with CONTROLLER 
NEW DOS 3.3 $529 cornputarwithout ... $445 
Nearly Everything 
for Apple 

APPLE II 48K 


WE WILL BEAT 

ANY ADVERTISED PRICES 


ON MOST ITEMS IF MERCHANDISE 

IN STOCK 


APPLE SOFTWARE 
ALS Smarterm ...... . .. . ........ ... 324 

Adventure by Microsoft . . . . . . . . . . . . . 29 

Apple Bowl ...... . .......... • .... . .. · 19 

Apple Stellar Invaders ..... ..... . .... 19 

Assembler/Disassembler . . .. ........ 69 

Applebug Debugger . ...... . . ....... 29 

AppleGraph & Plot Sys .............. 59 

Applepost Mailing List Sys .. . .... .. .. 44 

Applesoft Cassette Demos ..... . .... 29 

Applesoft Util Prog. - Hayden ...... 29 

Applewriter Word Processor . .. . . .... 65 

Asteroids in Space .................. 19 

Autostart ROM Pkg ...... ... .. .. . .... 59 

Battleship Commander .............. 19 

Bill Budges Space Game Album ... . . 39 

Bill Budges 3-D Graphics/Tool . .... . 39 

Bill Budges Trilogy of Games ....... 29 

Cashier Retail Mgmt. Sys ........... 199 

Checkbook Cassette ........ ... . .. .. 19 

Contrib. Vols. 1-5 w/man..... .. ..... 29 

Controller Bus. Pkg ........ .. . . ... . 514 

Cosmos Mission/Disk ... .. ... ... .... 25 

CCA Data Mgmt. Sftwe .... ....... ... 84 

3-D Animation Pack . .. . . . . .. ........ 55 

Desktop Plan Sftwe. . . . ....... . . .... 79 

DOS Tool Kit ...... .. . . ...... . ...... 65 


DOS 3.3 Upgrade ................... 49 

Dow Jones Portfolio Evaluator ..... . . 45 

Fastgammon ....................... 23 

Forth II by Softape ... .. . . . . . . . . . . . . 45 

Fortran for Language Sys ........... 159 

Head-on .. .. .. ... .. ...... ........ ... 25 

Integer Basic Cassette Demos ...... . 29 

Lazer Systems Lower Case + Plus . . 59 

Microsoft 16K Ramcard ......... . . . 179 

PASCAL Language Sys ... .. ... . .... 459 

Sargon II Chess Game disk ... . .. . .. 34 

Shell Games ..... ... .. . .. ... . ....... 29 

Single Disk Copy Routines ... . . ... .. 35 

Space Invader .......... . ....... .... 25 

Star Cruiser ..... .. .. . ......... ... . . 24 

Stellar Trek ............ ..... ..... ... 23 

Sub-Logic FS-1 Flt. Sim./disk ........ 34 

Tax Planner . ... ........... . .. . ..... 99 

The Correspondent .......... .. ..... 35 

Tranquility Base . .... ... ... ... .... .. 24 

Visica lc by Personal Sftwe ... . . .. .. . 119 

Complete Peachtree Business 


Package for Apple 

AND MUCH MORE 

CALL 1-800-854-2833 
PHONE ORDERS 
MON. - SAT. 8 to 6 P.S.T. 

$1189 

APPLE COMPUTER 

INTERFACE CARDS 


HiSpeed Serial Int. Cd. . .. .......... 155 

Applesoft II Firmware Cd . ... ..... .. 149 

Centronics Interface Cd .. ..... . .. . 179 

Apple Clock/Calendar Cd. 


by Mtn . Comp . ........... .. ..... 225 

Comm. Cd. & DB25 Cable ...... ... . 179 

Integer Basic Firmware Cd .......... 149 

Parallel Printer Cd .. .......... ... . .. 139 

CCS Parallel Pr int Cd 7720A ....... 155 

ROM PLUS w/keyboard filter . .. ..... 165 

ROMPLUS (keyboard filter extra) ... 159 

SSM AIO Serial/Parallel 1/0 


Assembled & Tested . ....... ..... 189 

Serial Interface Cd ....... . ......... 139 

CCS Asynchronous 7710A .... . .. .. 139 


ACCESSORIES 

Apple Joystick ........ .. ... .. . ...... 47 

ABT Numer. Input Keyboard A or B 114 

A/ D DIA Board by Min. Comp. . .... 319 

Arith . Processor 7811 A or B ....... 339 

Clear Cover for Apple Computer ... . . 25 

COPY ROM by Min. Comp. .... .. . . .. 51 

Corvus 1OM Byte Disk w/pwr. supp. 4395 

Dan Paymar L.C. Kit 1 or 2 . . ...... . . 59 

Extender Board ...... .. ......... .... 27 

GPIB by CCS model 7490A .. ...... 259 

Graphics Input Tablet . ... . ... .. ... . 649 

Hayes Micromodem· ............... 319 

Introl X-10 Remote Control Sys..... 239 

lntrol X-10 Controller Only ....... .. 169 

M&R Sup-A-Term 80 column board. 329 

Microsoft Z-80 Soft Card . . .... . . . . . 295 

Novation Cat Modem .. ...... ... . . . 159 

Programmable Timer CCS 7440A ... 159 

Prototyping Hobby Card ... . ...... .. 22 

ROM.WRITER by Min. Comp........ 149 

Speechlink 2000/64 Word Vocab .... 215 

SuperTalker Speech Synthesizer .... 239 

Symtec Light Pen ......... ... ... ... 214 

Versa-Writer Digitizer 


Drawing System . ................ 209 

Videx Videoterm .... . .... .. ........ 319 


AUTHORIZED DIV. OF 
APPLE COMPUTER 

SALES & METRICS 
SERVICE INC. 
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number of advanced searching functions are available; throughout the country. However, they're mainly design­
however, they probably won't be needed until you have ed for those with no computer experience and those who 
quite a bit of experience on the system. Dialog's searching will be using Dialog as a regular part of their job (such as 
commands are simple, straightforward, and easy to librarians). New users are given some free time on the 
learn. Dialog representatives do offer formal training system in order to have an opportunity to get a feel for 
classes on a regularly scheduled basis at locations how Dialog works. 

Text continued on page 106 

Listing 1: A typical search on the Dialog Information Retrieval Service-using the MAGAZINE INDEX data base. For the most effi­
cient use of the system, as well as lower cost to the user, the search strategy (steps) should be planned on paper before logging in. See 
the text box of Basic Dialog Commands for a summary of the Dialog language. A SELECT statement can be up to 240 characters 
(when Boolean operators are used). Each search can create up to 98 sets, and there is a limit of one million citations per search. 

,.------------------------------------------- Dialog system prompt 

.-------- "Wildcard" ·looks for any characters after the last letter of the word 

'? SEL_ECT ;l'IF'L~.5_.,~_,_ __:w_1_F'_L_' - E-:1_~,_cb_? _ _________________CU~t c(_ ·1- ____ 

~ 	 Number of citations 

~-------------------------------------- Set number 
? 	 SELECT MICROCOMPUTER? 

,_, 
..::. 308 t·I I C:PCJCCJl"IF'UTF.:F\~ ' 

Indicates the two terms must be adjacent to one another in the index 

? 	 SEL.ECT STEl''S F'ERSOl\J{'1LrdrilcoMF'UTEI:;;? Of': MHOMECWlCOMPUTER? 
122 PERE)Cll\Jf:)L_ (\.Ii) C:W1PUTER':> 

4 85 HOME<W)COMPLJTER? 
5 1 E!5 :~; CiF: 4 

,-----------------'--------------- ----- Previously selected set number 

-...:0 

' SELECT §] f'.Cil'-W [.J l\ I [ == E-:YT E 

L--------------------------- - Journal name (special index field)
El2_4 ,Jl\J:=BYTE 


20 

,---------------------------------------------Set number 
~ .------------------- --------------- ---- Format number 

' ' 	 Tff'I':'. g u m________________________________
6/1/l L Set item number 

:l s::::6/9'_:; 1----- -------------------------------- Dialog reference number 

'} 	TYF'E~ 6 /2/ 1 
6/2/1 

FTC r-equlation of pE;.-r-!sona.1--- and hom•=--c:omputin~J dev]_c\00-::- .. ( i::·ed•=r-- al 
Communications Commission) 

Mahn, Ter·-r-y ~i. 

Byte v~; p 180 (7) SE;.-pt 1c_;-t30 CDDE:l\J: BYTED.J 
DESCRIPTORS: United States. Federal Communications Commission-rules and 

regulations; computers-rules and regulations 
IDENTIFIERS: personal computers-rules and regulations 

? 	 TYPE 6/:::;,/ :L 
6/::::.1 :L 
J. 	~'5~:':679~::; 


FCC regulation of per·sonal­ and home-computing devices. 

Communications 	Commission) 

t'lahn, TerTy G •. 

Byte v5 p180(7) Sept 1980 CODEl\J: BYTEDJ 

:" TYPE 6/4/l 
6/4/l 
1 ~~i~S679~5 	 Listing 1 continued on page 104 
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H-19 Professional 
Video Terminal You'll be 

a little richer 
after building
one of these. 

H·8 Personal 
Computer with Dual 
Floppy Disk Storage 

Rimer in knowledge 

Once you build your own computer, you' ll 

know it inside out. You ' ll know how to 

make ll work for you, how to make it grow 

as your skills grow. 


Richer in savings 

Build-it-yourself kits cost less - about 30% 

less than comparable assembled comput­

ers. And you'll probably never need to pay 

someone for service because no one w ill 

know your computer better than you. 

Is it hardl 
Not at all. Heath makes it simple with easy­
to-assemble designs and with step-by-step 
manuals that guide you from unpacking to 
final plug-in. And a Heathkit helping hand 

H· llA 16-Blt 
Computer with Dual 
Floppy Disk Storage 

H-14 Serial Printe r 

Innovative software 

Heath offers you innovative programs for 

running your home or business, and excit­

ing games for your family. You can have 

Microsoftr" BASIC™,oneofthe most power­

ful and widely used languages. 

Heath User's Grotip IHUG) wal share with 

.,oo a libraryoef over'SOO programs to make 

yowr computer serve you in ways you 

never imagir:ied. 

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 requi re. 


is always just a phone call away. And the powerful H11A gives you 16-bit .eath k1• t® 

Self-Instruction for Assembly 
and BASIC Programming 

power for your most complex programs. 
The Heathkit I ine includes video terminals, 
matrix and letter-quality printers and a 
complete selection of accl!'SSOl'les. You'll 
even find award-winning self-instruction 
packages to teach yo.ursel f programming 
in BASIC or Assembly. 

It's all in the 
new 104-page 
Heathkit Catalog, 
along with nearly 400 electronic kits for 
your home, work or pleasure. Send for 
your free catalog today, or pick one up at 
your Heathkit Electronic Center.• 

H •visit your Heathkit Electronic Center in the U.S. or Canada where Heathkit Products are 
displayed, sold and serviced. See your white pages for the location nearest you. Heathkit 
Electronic Centers are units of Veritechnology Electronics Corporation in the U.S. 

Write to Heath Company, Dept. 334-784, Benton Harbor, Ml 49022 
(In Canada write Heath Company, 1480 Dundas St. E., Mississauga, Ont. L4X 2R7) CP-186 



Listing 1 continued: 

FCC regulation of personal­
Communications Commission) 

and home-computing devices. 

.) TYF·i:: b/ ~::/ :l ·-20 
6/::::.11 
J :5 ::::c~ 7 CJ '.:j 

FCC regulation of personal- and 
Communications Commission) 

Mc-:1hn, TE.•r· t y G. 
Byte v5 p:l80(7J Sept 1980 CODEN: 

home-computing 

BYTEDJ 

devices. (Feder·a.l 

15Z2ff:rn 
The Heath H·-89 computf?t.... (i:cvaludtion) 
Do:~hmkf:=, l''li:11···k 
Byte v5 p46(6) Aug 1980 CODEN: BYTEDJ 
i 11 u<:;t1·-·at i (Jn 

6 / ~::~ _/ :~; 
150El5El4 

Bills 
6) 
Byte 

introduced in Congress. 

v5 p186(6l June 1980 

(dealing with 

CODENn BYTEDJ 

personal computers) 

6;::';./ 4 
15085€~0 

A personal computer on a student's budget. 
,Johns;ton!, ,J.C. 
Byte v5 p:l.38(6) 
i l lus;tr··i:i.t:ion 

July 1980 CODEN: BYTEDJ 

1017592 
U:;er·'''; r··eprn···t: tht:~ F'E:T 200:1. .. (c~·,i<!.lLk:\tion) 

Fyls;t.r-a, D2n 
Bytt-c v~: p1J.4(Cj') 

6/::~:./ lU 
l 011:.:;79 

Personal computers in a distributed communications network. 
Steinwedel, Jeff; S 
Bytt~· v::~: pE:O ( 8) Ft·~b 197f3 

6/ .::/ 1 S' 
10 :I. 7 46c? 

Speech recognition for a personal computer system. 
Boddie, ,J 0.mes' F~. 


Byte v2 p64(7) July 1977 


6./~3./20 

1017464 
Personal computer network. 

--::· E t,m / S t'.-);-V -· ­:...cE= -. 
Ser-i ,;d # 4l'.1D I~------------------------ Serial number of search strategy (steps used) 

Listing 1 continued on page 106 
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POWER-ONE 

D.C. POWER SUPPLIES 


Our customers select their favorite models 
The choice wasn't easy. Not with 105 open frame small floppies and micro-computers to large main­

linears and a full switcher line to choose from. Still, frame systems. 
the top models of the past year - proudly pictured But one thing they all have in common. They're built 
below - have been named. by Power-One. Which means the most reliable power 

Actually, this is a statement of Power-One's most supplies available, at the lowest cost possible. 
popular D.C. power supplies - as determined by our So take a look at our entire line. Send for our new 
customers. Obviously, applications vary widely, from 1981 Catalog and Facilities Brochure for details. 

Switchers 
• Hi-Tech Design 
• High Efficiency - 75% min. 
• Compact/Light Weight 
• 115/230 VAC Input 
• 20 msec Hold-up 
• Totally Enclosed 

Packaging 
• Two Year Warrantee 
• 24 Hour Burn-in 

Disk-Drive 

• Powers Most Popular 
Drives 

• 7 "Off the Shelf" Models 
• Powers Drives & Controller 
• UL & CSA Recognized 
• 115/230 VAC Input 

Open-Frame Linear 
• Industry Standard 

Packages 
• 115/230 VAC Input 
• ± .05% Regulation 
• Two Year Warrantee 
• UL & CSA Recognized 
• Industry's Best Power/Cost 

Ratio 

DUAL OUTPUT 

± 12V @ 1.7A or 
± 15V @ 1.5A 

HBB15-1.5: $49.95 

SINGLE OUTPUT 

5V to 24V Models 

SD, 60W: $115.00 
SF, 100W : $170.00 
SK, 200W : $250.00 

51/4 fl FLOPPY SUPPLIES 

CP340, 1 Drive : $44.95 
CP323, Up to 4 Drivers : $74.95 

SINGLE OUTPUT 

5V@ 3A 
12V @ 1.7A 
15V@ 1.5A 

24V @ 1.2A 
28V @ 1.0A 

250V @ 0.1A 

HB Series : $24.95 

TRIPLE OUTPUT 
Qi­• .._ -.~ • ••o lli · ·1 

a ,• .,, ......ir:.@ • 
~ . :-;! ; .. ... 4 • 

:"/ ~,..__: _.. 
. ; ·•·"'"·. 

5V@ 2A 
±9V to± 15V@ 0.4A 

HTAA-16W: $49.95 

MULTIPLE OUTPUT 
150 Watts 

5V @ 20A ·12V @ 3A 
12V @ 5A 5V to 24V @ 3.5A 

User Selectable 

SHQ-150W : $295.00 

8.0 fl FLOPPY SUPPLIES 

···=_j_ ~.-_= . i:_,,:.• ..,.•~. • o• I 0 
. ;J i}( . L ·:·1· ·I.!. .T = ·. ~, ~ 

• .: . . ,-..: (~ ; "' IW 
··~: -~ • _ ,--... It 

CP205, 1 Drive : $69.95 
CP206, 2 Drives : $91.95 
CP162, Up to 4 Drives : $120.00 

SINGLE OUTPUT 

5V@ 6A 
12V@ 3.4A 
15V @ 3.0A 

24V@ 2.4A 
28V@ 2.0A 
48V @ 1.0A 

HG Series : $44.95 to $49.95 

TRIPLE OUTPUT 

. •• ··­ .• • ; • ,ti it 

C·.··· • 0 @~ . · ::-t ~· .....
-t :: :-I ·­ . ·-.... -.::__ .. :; . 

5V@ 3A 
±12V@ 1A or 
± 15V @ 0.8A 

H BAA-40W : $69.95 

QUME PRINTER SUPPLY 

5V@ 10A 
± 15V @ 4.5A/16A Peak 

SP305 : $345.00 

WINCHESTER SUPPLIES 
2 Models to Power any 

Manufacturer's Drive 

CP379, CP384 : $120.00 

DUAL OUTPUT 

± 12V @ 1.0A or 
± 15V@ 0.8A 

HAA15-0.8 : $39.95 

POWER FAIL MONITORS 

• Indicates pending 
system power loss. 

• Monitors AC line and 
DC outputs. 

• Allows for orderly data· 
save procedures 

PFM·1 : $24.95 PFM-2 : $39.95 

NEW '81 CATALOG & 
FACILITIES BROCHURE 

Get your free copies now! 
Phone or write us direct, or circle the 

reader service number 

Power One Drive • Camarillo, CA 93010 • (805) 484-2806 • (805) 987-3891 ·TWX 910-336-1297 



Listing 1 continued: 

', :· BU'! I l\I :I. :L :l 1-- - --- - ---------- - - --- --- ----- ---- Dialog file number 

F i. l E· 1 1 l : 1'1 d t i. D 11 a ] Nf? 1/.1~:;p a. p E· r I n d f? ;; 

• E X i:::cu IT l?:ITillIJr----- ----- ----------------- Execute previous search strategy 

l. ~5 BB UJl1 F'UTER ? 

7 MICROCOMPUTER? 


...... ..;• · 

~::.. ·..:• PERSONAL CWlCOMPUTER? 

19 HOME<W>COMPUTER? 

-;r 1:::· 
-...:•-..•.• :::; DFi'. 4 

0 ,Ji'1::-:£cYTE 

;.· E<E1:; I 1\1 'I 7 
F i l e47 * : Magazine I n de x ­
(Copt"'. I ?2\C) 

Set Items 

') [EXP(.:1ND COMF'UTE RI 
Ref Index-term 
El COMPUTATIONAL 
E2 COMPUTATIONS-

Descr i pti on (+=OR;*=AND;-= NOTJ 

Ty pe Items RT 
COMPLEXITY 1 

- --------- ­ 1 
E3 COMPUTE-- - -------------- 4 
E4 COMPUTED----- - - - ------- ­ 3 ,.,E5 COMPUTEK----------- ---- ­ ..:.. 
E6 -COMPUTER------~--------­ :':22n 
E7 COMPUTER AIDED DESIGN--­ '.2 4 
EB COMPUTER AND BUSINESS 

EQUIPME NT MANUFACTUR-­
E9 COMPUTER AND COM MU NICAT I 

ONS ASSOC I ATIO N------- 1 
E :LO COMPUTER AND COM MU NICATI 

ONS I NDUSTR I ES ASS---­
El 1 COMPUTER AND S YSTEMS 

ENGINEERING LTD. - ---- ­
E12 COMPU TER AN I MATION----- - 5 
E13 COMPUTE R APPLICATIONS 

....,CORP.--- - ------------- ..::. ,.,E14 COMPUTER ARCHITECTURE--- .t.:. 

Text continued from page 102: 

Searching 
A Dialog spokesman stressed to me the importance of 

developing a general search strategy. This means sitting 
down with paper and pencil before logging on to the 
system, organizing questions or topics into logical 
groups, and then combining the groups through the use 
of logical (Boolean) relationships . This is an important 
point since wasting time with an inefficient searching 
strategy can become very expensive . 

Since every word in every citation is indexed, the key 
to efficient searching is being as specific as possible. For 
example, the MAGAZINE INDEX contains 1.3 million 
individual citations; searching for all references to COM­
PUTER? (the 7 is a "wildcard" character that matches any 
letters at the end of the word) yielded 4251 citations (see 

Find all index terms alphabetically close to specif ied term 

listing 1). Obviously, steps must be taken to pare down 
the number of citations by being much more specific. 
Searching for MICROCOMPUTER? yielded 308 cita­
tions, still a healthy number. HOME(W)COMPUTER? 
OR PERSONAL(W)COMPUTER? yields 185 citations. 
(The (W) indicates the two words must be adjacent to one 
another.) 

Besides the every-word indexing, all Dialog data bases 
contain special indexes that vary from file to file. If I wish 
to search for all home and personal computer articles in 
BYTE, I can AND my set of 185 citations with JN= 
BYTE-giving me a total of twenty citations. There are 
also special indexes which allow you to specify publica­
tion year, author name, article type (such as product 
review ), or a number of other special features. Obvious­
ly, sitting down beforehand and planning your search 
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Can your

word processor 


pass this screen test? 


WordStar™ software does*! 
And does it better than any other 
word processing system. Not only 
do you get all the sophisticated 
features you'd expect from the 
high-priced WP system, with 
WordStar you have a true screen 
image of what your printout 
will look like before you print it! 

With WordStar, you'll erase, 
insert, delete and move entire 
blocks of copy: Page breaks are 

displayed and automatically 
revised on the screen. You can 
specify enhancements like 
underlining and boldfacing, and 
much more. 

And WordStars so much 
easier to learn because of its 
unique and extensive self-help 
menus. Every typist in your 
office can be an instant screen star. 
Call (415) 457-8990 and ask 
for a copy of our WordStar demon­

stration booklet. Remember, when 
you're the star, we're the star. 

cm1c10Pfo)TM 

INTERNATIONAL CORPORATION 

The Star Maker 
MicroPro International Corporation 
1299 4th Street. San Rafael CA 94901 
(415) 457-8990 TELEX 340388 
Sold through authorized dealers and 
distributors only. OEM inquires invited 

*Runs on mo st 280/8080/8085 microcomputers with CP/M (TM of Digital Research): 48K. and te rminal with addressable cursor 

Apple computer installat ion requ ires M icroSoft Soft card and 80 column video board 
Apple Computer is a registered trademark of ~pple Computer. Inc. 



Basic Dialog Commands off-line is considerably less expensive than using 

Although there are many commands available in the connect time to dump them to your own printer. 
Dialog searching language, a small number are the • END!SAVETMP - ends a search session and 
only ones used for the majority of searches. They in- saves the search strategy (individual steps) you've 
clude: . used in an individual data base. The strategy is 

• 	 EXPLAIN - an on-line help file that provides a saved until the end of the calendar day and in that 
detailed description of any specified command. period can be used in other data bases by using the 
The file also contains a list and description of all .EXECUTE command. 

available data bases and system news. • .EXECUTE - searches a data base using the 

• 	 SELECT - sets aside index terms or groups of search strategy saved by the END!SAVETMP 

terms you specify into numbered sets (up to 98). command. This eliminates the time and expense of 

More than one term can be combined into a single having to enter individual steps every time a dif­

SELECT statement by inserting Boolean operators ferent data base is entered. 

between terms. For example: • END/SDI - ends a search session and instructs 
SELECT PETROLEUM AND PRICES AND the Dialog system to run the same search strategy 

OPEC AND PY=1979 in the specified file each time the file is updated. If 
A command line can contain up to 240 characters. new information is found, it is printed off-line and 

• 	 SELECT STEPS - similar to SELECT, except that mailed to you. (This service is not available on all 

each individual item in a single command state­Dialog files.)
• 

ment is assigned its own set number. 	 • KEEP - saves the references and!or abstracts you 

• 	 EXPAND - used to display a listing of index specify in a special set f ram which documents may 

terms that are alphabetically close to the term be ordered using Dia/Order. 
entered. Each term is given a reference number • .ORDER - automatically orders reprints 
that can be SELECTed, and the number of in­specified by the KEEP command. The document 
dividual entries for each term is listed. supplier can be specified from a list supplied by 

• 	 TYPE - displays records on-line from the sets Dialog.
II 	 you've previously retrieved. A number of dif­

ferent formats and ranges can be entered. For ex­For more information on Dialog and an application for
II 

ample, the Dialog reference number, the title only, service, contact: 
II 
II 	 or the full record can be displayed. Dialog Information Retrieval Service 

• 	 PRINT - orders the specified search results to be Department 52-89 /BT 
printed off-line using Dialog's high-speed printer. 3460 Hillview Ave 

II 
The printouts are normally received in three to Palo Alto CA 94304II 
four days. If you've retrieved a large number of (800) 227-1617, ext 518 
references and! or abstracts, having them printed California (800) 772-3545, ext 518 

makes the process proceed much more quickly, 
smoothly-and inexpensively. 

If you have problems finding the correct search 
strategy, there is a toll-free hotline number to Dialog's 
Customer Service Department, which is open twelve 
hours a day. Besides helping beginning searchers, there is 
a specialist on each data base available who can help with 
a particularly complicated search . 

Other Features 
Dialog allows you to reconnect to the system within 

ten minutes of a disconnect (such as being dropped by 
one of the networks). Up until this time limit, all the set 
you've created will still be in the user area. Unfortunate­
ly, if the disconnect lasts longer, you'll have to start again 
from the beginning. 

Users who wish to keep their own private data bases on 
the Dialog system can do so through the Private File Ser­
vice. The cost for storage of data is $12 per million char­
acters per month. Currently, in order to take advantage 
of the Private File Service, users must supply Dialog with 
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IBM reel-to-reel tapes. However, Dialog's staff is in the 
process of developing a method that will enable users to 
build up their personal data bases from their own ter­
minal. 

Summary 
Dialog is an invaluable service for anyone who needs 

to locate information on any imaginable subject from 
aardvarks to zymurgy. (Remember, the system is not 
designed to be everything to all people. Unlike the Source 
or Micronet, you can't play games or get the latest news 
from one of the wire services; not only are those services 
unavailable, but the cost of just "browsing" adds up very 
quickly .) Although the cost of the service seems expen­
sive, the system's speed, efficiency, and interactive nature 
make it a net time and money saver when it's used for its 
intended purpose-finding references to information. 

A Dialog staffer put it this way: "On the system, 
searching is an adventure." I can add that this adventure 
is much less frustrating than the computer game of the 
same name.• 



\ 

CALL TOLL FREE 1-800-528-1054 
International Dealer & Personal Inquiries Invited, Prices May Vary. Tix (0) 668382 (MCB) 

ATARI 
Special 32K 800 System 

800 w/32K, recorder 
star raiders, joysticks . .. . ... .. $935 


800 (16K) . . .............. $770 
400 ... . ............ .. ... • Call 
810 Disk Drive .... .... ...... Call 
825 Printer . . . . . . . . . . . . . . . $710 
850 Interface . . . . . . . . . . . . . . S 155 
410 Recorder... . . . . . ..... .. . . . $70 
830 Modem . . . . . . . . . . . • . . . . . . . $140 
Star Raiders . . . . . . . . . . . . . . $ 45 
16K Memory . . . . . . . . . . . . . . . . . . $ 90 
32K Memory . .. ... . . . ... . . .. $150 
DISK DRIVES 
Lobo 

Apple 1st Drive . .. ..... . . . . . .. $490 

Apple 2nd Drive .............. $410 


MODEMS 
Novatlon 

CAT . .... ... ... .. .... . $155 
D-CAT .... .. .. . ........ $155 


SOFTWARE 
Centa Systems 

CBASIC . .... .... . .......... Call 

CP/ M .. . . . . .... .. . .. . .. .. . . . Call 


VIDEO TERMINALS 
Adds 

Viewpo int . .........• ... .... Call 

Soroc 

IQ 120 . . .... . ... .. ...... Call 
10135 ........ . .. . .. .. .. Call 

10 140.. . . . . . . . . . . . . . . Call 

Televldeo 
912 B . ... ... . . . . ....... $699 

912 c .. ................ $699 

920 B ............... •. . $749 

920 c . .. . .. . . . .... . ... $749 
950 . ............. . .... Call 


Zenith - Z - 19 ....... . .... . $789 

PAINTERS 
Centronics 

737 Serial . . . . . . . . . . . . . . Call 
737 Parallel . . . . . . . . . . . . . Call 

C.ltoh 
Starwriter ...•. . ...•.... $1470 

Datasouth 
DS180 .. ..... .. ... .... $1470 

Dlablo . . . . . . ..... . ..... .. Call 
Epson 

MX-80 ........... . ......... Call 

MX-70 . ....... .. ........... Call 


MPl-BBG . . . .. . . . . . . . . . .. . . . . . . Call 
NEC ... . . . ............. . . Call 

Okldata 

COMPUTERS 
Altos .... . ............... Call 

Northstar .......... ....... Call 

lnlertec Data 

Superbrain 64K DID ...... $2777 
Commodore 

8032 ... .... . . . . . . . .. . .. Sl 498 
8050 .. . ........... . . ... $1498 

Zenith 
Z-89 48K . . . . . . . . . . . . . . . Call 

DISKETTES 
Memorex . . . . . . . . . . . . . . . . . Call 
BASF ...... . . .. ........ . ... . . . Call 
Scotch 
5'1•-0. 10, 16 Sector (Qty 100) $250 
8"-0, 32 Sector (Qty 100) $260 

MONITORS . 
APF - 9" Monitor ........... $115 
Sanyo - 9" Monitor .. . ...... $165 

We Buy and Sell Used Equipment 
Experienced Equipment 

Diablo, NEC, Qume ... .. . .. from $2100 

Centronics 779 . . . . . . . . . . . . . . . . $450 
Hazeltine 1510 . . . . . . . . . . . . . . . . . $650 
Hazeltine 1420 . . . . . . . . . . . . . . . . . $600 
Comprint 912 . . . . . . . . . . . . . . . . . . $275 
Atari 820 printer . . . . . . . . . . $400 
Soroc ............. ...... . . ... $500 
Tl 810 Basic ....... .. .... . . . ... $1200 
Axiom 801 HS. . . . . . . . . . . . . . . . . . $250 

INovationl 
~ta systems 

ATARI® NorthStalf 
~OROC a ""l"h1~ J!d
~TECHNOLOGY, '" .J...Cl.t=VI! eo•M 

INC. 

31\11 TEXAS INSTRUMENTS 

EPSON 
EPSON AMERICA . INC. 

Ql(IDATA MICRDTEK PERIPHERALS CORP. 

Mlcroline 80 ...... . . . ....... $399 

Mlcroline 82 . .. ....•........ $620 

Mlcrollne 83 ..... . .......... $923 
 ~(()fllPUJ'ER 2222 E. lndianSch~I Ad. Ph~•I•, -·~ 65016 .r~ 

Qume ..........•........ Call WAREH()USE <602> 954.5109 1-000-520-1054 
Texas Instruments Store Hours: Tues.- Friday 10-5 MST Saturday 10-4 MST 

810 Basic .............. $1480 
810 Loaded ......... .. . $1739 Personal checks will delay shipping two weeks. Prices & availability subject to change without notice 


Prices reflect 3% cash discount. Product shipped in factory cartons with manufactures warranty Add 2%, a minimum of $5. 
for sh1pp1ng and handling . 



A Computer-Based Laboratory 

Timer 


Accurate time measurement is a 
fundamental requirement of every 
elementary physics laboratory . 
Thanks to modern electronics, most 
laboratories now use digital timing 
devices that are activated by 
photocells or microswitches. This is a 
great improvement over the hand­
operated mechanical stop-clocks that 
were prevalent only a few years ago, 
but most electronic timers are still un­
satisfactory in one important respect: 
only the most sophisticated (and ex­
pensive) are able to rapidly make and 
record a succession of elapsed-time 
measurements. 

Data acquisition and logging are 
natural provinces of the microcom­
puter. Since small microcomputers 
and microcomputer trainers are now 
so widely available, it is only natural 
to try to adapt them for use in a var­
iety of laboratory measurements. 
This article will show how a very 
modest microcomputer can be wired 
and programmed for use as a 
sophisticated laboratory timer. 

First we will examine the system­
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Physics Department 
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Alma MI 48801 


independent design considerations for 
a microcomputer-based, two-chan­
nel, data-logging, millisecond timer. 
Then we will build this design on a 
Heath ET-3400 microprocessor 
trainer used with the ET A-3400 ex­
pansion accessory. 

The Programmable Timer 
The heart of this design is a 

microcomputer peripheral device 
called a programmable timer. This 
device connects directly to the 
microcomputer bus and may be con­
figured (by software) to perform the 
timing measurements required. When 
the programmable timer and micro­
computer are connected for use as a 
laboratory timer, there is a clear divi­
sion of labor: the programmable 
timer performs the time measure­
ments, and the microcomputer 
records the results. 

Figure 1 is a programming model of 
a common programmable timer. In 
addition to its connections to the 
microcomputer bus, the timer also 
has a gate input G, an external clock 

input C, and an output 0. Inside the 
timer are three addressable registers: 
•An 8-bit, write-only control register 
that is used to establish the timer's 
operating mode, in much the same 
way as a control register configures 
the operation of a common PIA 
(peripheral interface adapter); 
•A 16-bit write-only latch. Its con­
tents are divided into two 8-bit bytes, 
called M, for the more-significant (or 
high-order) byte, and L, for the less­
significant (or low-order) byte. The 
latch's contents are preset to hexa­
decimal FFFF on system power-up or 
RESET, and they may be changed at 

any time by the program running in 
the microcomputer; 
•A 16-bit write-only counting 
register. A momentary logic- 0 level 
at the timer's gate input causes this 
register to be loaded with bytes M 
and L from the latch. The counting 
register then decrements on each 
cycle of a specified timing signal. Fur­
ther operating details are dictated by 
the timer's operating mode. 

Text continued on page 114 
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Photo 1: Heath ET-3400 microcomputer trainer wired for use as a two-channel, data­
logging, millisecond timer. The picture shows all circuit components except the 
phototransistors, which are connected to the type-555 integrated circuits (used as input 
comparators) via the two yellow-black twisted pairs of wires at the lower right. 

Text continued from page 110: 

The programmable timer is a ver­
satile device with several operating 
modes, two of which are useful for 
elapsed-time measurements: 

•Pulse-width-comparison mode, in 
which the timer measures the length 
of time its gate input is held at logic O; 
•Frequency-comparison mode, in 
which the timer measures the time 
between two successive logic Os at its 
gate input. 

These two types of time measurement 
are illustrated in figure 2. 

Time-Interval Measurement 
Each elapsed-time measurement 

consists of six steps. The first three 
steps are performed by the program­
mable timer, and the last three are 
performed by the microcomputer. 

The following three measurements 
are those performed in sequence by a 
timer programmed for operation in 
the pulse-width-comparison mode 
(by storing hexadecimal 58 in its con­
trol register): 

1. The timer's gate input, normally at 
logic 1, is pulled to logic 0 at the 
beginning of the timed event. This 
loads the timer's counting register 
with bytes M and L from the latch. 
2. The counting register then 
decrements on each cycle of a timing 

Photo 2: Lamp and phototransistor at­
tached to one end of the air track. For best 
timing resolution, the lamp is mounted so 
that its filament is vertical. 

signal applied to the timer's external­
clock input and continues to do so 
while the gate input is held at logic 0. 
3. The gate input is driven back to 
logic 1 at the end of the timed event. 
If this occurs before the counting 
register reaches zero, the count stops, 
and the timer generates a program in­
terrupt by pulling the micro-
com pu te r's active-low IRQ 
(interrupt-request) line to logic 0. 

The three measurement steps per­
formed by a timer programmed for 
operation in the frequency-com­
parison mode (by storing hexa­
decimal 48 in its control register) are 
as follows: 
1. The timer's gate input, normally at 

6809 SYSTEMS ~ 6809 SYSTEMS ~ 6809 SYSTEMS ~ 6809 SYSTEMS 
Featuring the GIMIX mainframe with 30 amp C.V. ferro-resonant power supply; fifteen 50 pin and eight 30 pin slot Mother Board: 

2 Mhz CPU with time of day clock & battery back-up. 1K RAM, 6840 programmable timer, provisions lor 9511A or 9512 For further information. pricing and brochures. contact 

Arithmetic processors. and 4 PROM/ROM/RAM sockets that can hold up to 32KB of monitor or user software. 

VARIETY: you can have 32KB. 56KB. 128KB and up of static RAM. You can use 5" and/or 8" disk drives. single or double ~
 r-1m1x1nc. 
density, single or double sided. and single or double tracking with GIMIX disk controllers. You have a wide choice of serial or I liiiil 
parallel 1/0 cards. "' The Company th•t d•ll•u• 
EXPANDABILITY: You can add memory, I/Os, Video or Graphics cards, Arithmetic processors, additional drive capacity, and other Quality Electronic P'oducts since 1975. 

hardware now or in the future to this SS50 bus structured system from GIMIX or other SSSO bus compatible manufacturers 1337 WEST 37th PLACE, CHICAGO, IL 60609 
SOFTWARE VERSATILITY: GIMIX systems can use TSC's FLEX or UNIFLEX and MICROWARE'S OS-9 operating systems. A wide (312) 927·5510 • TWX 910·221-4055 
variety of software and languages is available for these systems. 
QUALITY: All boards are assembled. burned-in. and tested and feature GOLD PLATED BUS CONNECTORS. Only top quality com- GIMIX • and GHOST' are registered trademarks 

01ponents are used and all boards are lully buffered for maximum system expansion. All boards come complete with bus connectors GIMIX Inc. 

and all necessary instruction and documentation. Flex and Un1flex are trademarks of Technical Systems 

GIMIX designs. manulactures and tests. in-house. their complete line of products. Complete systems are available to fit your Consultants tnc OS9 1s atrademark of M1croware tnc . See 

needs. Please contact the factory if you have any special requirements. !heir ads for olher GIMIX compa11bte soflware. 


For GIMIX compatible software see Technical Systems Consultants ad page 91 and Mtcroware ad page 333. 
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Figur!__l: Model of the programmable timer, showing gate input G, external-clock in­
put C, output 0, the connection to the microcomputer bus, and the addressable 
registers. The arrows pointing f ram the latch to the counting register indicate the data 
transfer that takes place at the beginning of each count. Output 0 is not used in either 
the pulse-width-comparison or frequency-comparison modes of operation. 

logic 1, is momentarily pulled to logic latch. 
0 at the beginning of the timed event. 2. The counting register then 
This loads the timer's counting decrements on each cycle of a timing 
register with bytes M and L from the signal applied to the timer's external-

clock input and continues to do so, 
even though the gate input returns to 
logic 1. 
3. The gate input is again momen­
tarily pulled to logic 0 at the end of 
the timed event. If this occurs before 
the counting register reaches zero, the 
count stops, and the timer generates a 
program interru~y pulling the 
microcomputer's IRQ line to logic 0. 

For either operating mode, the 
timer ends its three-step sequence by 
signaling the microcomputer over its 
IRQ line. The microcomputer's task 
begins when it receives the interrupt 
signal indicating that the timer has 
finished a count. The microcomputer 
then takes 
and: 

over the last three steps 

4. Reads 
register. 

the timer's counting 

5. Transforms the count into a useful 
measurement of elapsed time. 
6. Saves the result. 

We will now examine all of these 
Text continued on page 118 
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(To Inexpensive, Global Telecommunicationsl) 

• Person-to-Person Mail 

• Classified Ads 

• Product Reviews 

Interactive Business Solutions has contracted 
with GTE/TELENET for the corporate TELEMAIL5M* 

electronic communication system. Electronic mes­
sage systems are the start of a complete revolution 
in human-to-human and human-to-machine 
communication. 

We have decided to open our account to the 
general micro-computer public to encourage use 
of this exciting new technology Now, for the first 
time. the individual user can access the same sys­
tem that corporate customers have been enjoying. 
With any terminal and modem every user can 
send electronic mail and access multiple bulletin 

• Bulletin Boards 

• File Transfers 

• Electronic Message Delivery 

board systems for only $3.50 per hour during non­
primetime. Non-prime time is normally 6 PM to 7 
AM and weekends in the callers' local time zone. 

We feel that overpriced telecommunications or 
exorbitant membership fees severely limit reach­
ing thousands of computer enthusiasts who might 
otherwise be unable to use this revolutionary 
system. 

Interactive Business Solutions is a software 
company; not a telecommunications company; 
by offering this low cost service we will be able to 
reach potential customers who might otherwise 
be unaware of our products. 

Compare the following estimated costs of competitive systems and sign-on soon ! 

System Name Initial Fees 
Non-prime time 
Cost per Hour 

The Source $100.00 2.75-4.25 
Compuserve 
TSC/MAIL 
TELEMAIL/ IBS 

$ 19.95 
none 
none 

5.00 
3.75 
3.50 

We look forward to welcoming you on TELEMAIL/IBS! 

"Bus1nessware TM for the Business Man" 

l1de111t,ih'e

ll11si11ess 
lttl1dittllS 

333 Cobalt Way. Suite 106 
Sunnyvale.CA 94086 
(408) 737-9618 
Circle 178 on inquiry card. 

Businessware and Clip-Off are trademarks of 
Interactive Business Solutions 
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SUPE~BRAIN™ 
QD - ONLY

$2950~--:.~ 
Buy Factory Direct and Save! Direct from lntertec to you at the 
best prices in the country! Full factory warranty and shipped 
in factory-sealed cartons. Includes C/PM® and manual. 

SUPERBRAIN 64k Double density • • $2650 
HARD DISK lomb Winchester-type $3990

lntertec. List $4995 • • • • • 

NORTHSTAR COMPUTERS 
HORIZON II 

32k g~~~I\~ . Reg. $369~2750 
HORIZON II 

32k ~~~~lly. Reg. $3995$2965 

HORIZON II 
Double $ 312·564k Density. Reg.$ 41 9 5 

HORIZON II 

Ouod $333564k Density. Reg.$4495 

TERMINALS 
1ntertec E I 1ntertec s720Intertube Reg. $895 . . . . s120 mu ator Reg $895 .... 

PRINTERS - DOT MATRIX 
MPl88G Wllh graphics.... Reg. S749$650 

MPI 99G ......... . .... $750 

COMET C.llohwllhRS232.... Reg S995$450 


SOFTWARE 
NORTHSTAR

25Ql 0FFI 
/0 • 

COMET II Parallel . , . , . Reg. $1350$825 1-----A-C_C_Q_UN_TlNG P-LU_S 
EPSON MX80 Parallel . , Reg.$645$489 

EPSON MX80 Rs232 .. Reg. mo$549 

PRINTERS-WORD PROCESSING 

STARWRITER Parallel. Reg $2195$1495 
STARWRITER RS232 .. Reg.S2395$1650 
STARWRITER II 45cps RegS2795$1795 
XYMEC Parallel..... Reg. $2650$1995 
XYM EC Rs232 ...... Reg.s2875$2165 
DIABLO 630 RO ... Reg.s2110$2050 

WORD PROCESSING 
Word Star ............$320 

by Systems Plus

Accounts Recelvoble, Payroll, Accounts 

Payable. Inventory, General Ledger, Soles
Order Entry, Purchase Order Entry. 


Each s395 
PEACHTREE 


AIR, A/P, G/L, P/R, INV.... ea. $395 

CPA, Property Mgmt... ea. $795 


TCS SOFTWARE 

AIR, A/P, P/R, GIL ..... .$100 


MVF PROGRAMS 

Mail Merge ............ $11 o Restaurant Inventory .... $250 

VTS 80 ...............$449 

Benchmark ........... $400 

Spellguard ............ $225 

Word Pro ........ . .... $170 

NADMailliStsrrucluredSyslems . .$100
M . 
MVF oiler ............ $100 


Client Billing ......... . . $450 

DBMS PROGRAMS 


Condor I .............. $550 

Data Star ...... . ...... $275 

CB · C ·1 $110as1c omp1 er ... .. . . .... . 
Microsoft Basic ......... . .. .$325 

"C/PM Is trademark of Digital Research · ~· To Order Call (206) 453-8159 
Mosterchorge.VISA odd 3%.No C.0.D.'• . All prices FOB origin. 

PACIFIC COMPUTER BROKERS 

11056 Palatine North, Sea1tle, WA 98133 
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Text continued f rom page 115: 

measurement steps in detail. 
Step 1 is initiated by the gating 

device (eg: a photocell) that is con­
nected to the programmable timer's 
gate input. Figure 3 shows two cir­
cuits for coupling phototransistors to 
the timer. 

In figure 3a, the phototransistor is 
illuminated normally, and the pro­
grammable timer's gate input is held 
at logic 1. An object passing in front 
of the phototransistor will cause the 
programmable timer's gate input to 
be pulled to logic 0 and held there for 
as long as the light is blocked. If the 
timer is operating in the pulse-width­
comparison mode, it will measure the 
length of time the light is blocked. If it 
is operating in the frequency-com­
parison mode, the timer will measure 
the elapsed time from the first extinc­
tion of the light to the second. 

In figure 3b, both phototransistors 
are normally illuminated, and the 
timer's gate input is held at logic 1. 
An object passing in front of either 
phototransistor produces a momen­
tary logic 0 at the programmable 
timer's gate input. A second momen­
tary logic 0 occurs as the object passes 
in front of the second phototran­
sis'tor. If operated in the frequency­
comparison mode, the timer will 
measure the time from the first extinc­
tion of the light (at one phototran­
sistor) to the second (at the other 
phototransistor ). 

Text continued on page 122 
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Figure 2: The time intervals measured by 
the programmable timer for the pulse­
width and frequency-comparison modes. 



31 MByte Formatted Capacity 

The ADES S33 MByte Hard Disk Subsystem is the HARD EDGE in System Performance. The S33 
transforms your S100 computer from a slow, floppy-bound machine into a high performance system. The 
S33 is a complete subsystem which includes the ADES PS100 S100 compatible hard disk controller card, 
the Priam DISKOS (TM) 3350 hard disk, an attractive desktop cabinet, power supply, CP/M * BIOS 
software, and ribbon cable. With its 31 MB formatted capacity and a CP/M data transfer rate greater than 
40K bytes/second the S33 can instantly increase the performance of any S100 computer system. 

533 FEATURES. The PS100 single card controller, which is 
IEEE-S100 compatible, contains an on-board processor, a 
528-byte host interface RAM, and the hard disk interface. 
It has a fifteen command repertoire, on-board CRC to 
guarantee data integrity, user selectable base address, 
bank select feature, phantom RAM disable, and full S100 
interrupt capability. It controls up to four Priam drives. In 
addition, the S33CBIOS software package allows easy 
integration into most CP/M systems. Application notes 
cover CBIOS integration and system boot directly from the 
hard disk. 

EXPANDABILITY. With the S33 subsystem, you have freedom 
to grow in two different directions. First, the PS100 con­
troller supports all Priam 8- and 14-inch hard disk drives, 
including the 68 MByte and 158 MByte models. As your 
database expands, so does your system 's capability. 
Second, one PS100 controller handles up to four drives of 
any size and in any combination, providing a full range of 
capacities. 

The S33 is only the first in the expanding line of ADES 
mass storage products. When you need an edge on your 
competition or more power in your personal system, look 
to ADES for the "HARD EDGE in System Performance." 

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

ADES 

ADAPTIVE DATA & ENERGY SYSTEMS 

2627 Pomona Boulevard • Pomona, CA 91768Circle 5 on Inquiry card. 
Phone: (714) 694-6868 



ITION 


The Byte Covers shown at left are available as 

Collector Edition Prints. Each full color print is: 

• 11 " X 14" includinga 1W' border. 
• Part of 	an edition strictly limited to only 100 

prints. 
• Personally inspected. signed and numbered 

by the artist, Robert Tinney. 

• Accompanied by a Certificate of Authenticity. 
• Carefully packed and shipped first class. 
• Priced at $20, plus $3 ($6 overseas) for post­

age and handling. If Set 1-4 or Set 5-8 is 
ordered, the price for all 4 prints is only $70. 

To order, use the coupon below. Visa or Master­
Charge orders may call Toll Free.

.-:a===g=o;,
I 	; l~n Byte Covers and Certificates of Authen­
t1c1ty
I 	Qty Cover Amount 1r_#1· 7 Bridges of Konigsberg ..$20I _#2-Fun and Games . . . . . . . . . .$20 

- #3-Homebrew 	 ..$20 I 
_#4-Soltware Mirage .. ...... . .. .... . . ...$20
I 	 I
_#S·Computer Engineering . ... ... .. . .....$20 

I _#6-Total Eclipse ......... . ....$20 

I =::::::~:~·· : : I

I=:::: :;: I 


Post. & hand. ($3 in US , :::~e,;eas) $ __ I 
O I have enclosed check or money orderI 	 I 

0 Visa 0 MasterCharge 

Card *'-------------1II Expiration Date 

I ::.m"''""'"" I 

~: ,, I
1 

I robert;i;~~;o;~;~phics II 
1864 N. Pamela Dr. 
Baton Rouge, LA 

FOR VISA O 	 70815 
R MAsri:Rc 

CALL TOLL ;RGi: ORDERS 
1-aoo-854 REE! 

-oss 
24 H Ca1;1.: 1-Boo.432 7 2 I Ext. 910 

0URs A 0 . 257tExt. 910 


AY! 7 DA 

YS A VVEEK1 



Circle 258 on Inquiry card. 



Circle 2 on inquiry card. 

SPECTACULAR 

OFFERS 


ORDERS ONLY 
800-854-1555 

BASF "' FL EXYDISK"'... \ 1111!1!o. 

Superi o r Q ual ity data 
 k.,_lii
sto rage medium. 
Cert if ied and guaran teed 
100'Xi erro r free. 

SINGLE SIDED-S INGLE DENSITY 

5v..'' o r 8" Disket tes . . . . . . .... . . . 10/$24 
5v..'' o r 8" Vinyl Storage Pages . . .. .10/$5 

MAXELL- D ISKETTES 
The best q ualit y 
d iske tte money can bu y. 
Approved by Shugart 

and IBM . 

Sol d only in bo xes of 10 

5"', 1 side .. . . . .. .. .. . .. . 
8"', 1-side . . ... . . . . . • ... . .. . $4.25 
5"', 2-side .. . . . • ... . .. . • . .... $3.90 
8", 2-side ... . . . . ... . . .... .. . $5.60 

ALL MAXELL DISKETTES ARE DOUBLE DENSITY 

LI HRARY CASE... 
3-r ing binde r album. 
Protects you r valuab le 
programs on d isks 
Fu ll y enclose d an d 
pro tec ted on all sides. 
Sim il ar to Kas-sette storage box. 

Li brary 3-Rin g Bind er .. . ... .. .. . . . . $6.50 
51//' Mini Kas - se tte/10 . .. . .. . ... . . $2.49 
8" Kas-se tte/10 .... . . . ...... . . ... ..$2. 99 

D ISKETTE DRI VE HEAD CLEA N ING K I TSJriiil ~ 
Prevent head crashes and 
insure efficient, err o r ­ ~ 
free operation. · 

5114' o r 8" . . . .... . . . . .. . . .. .... . ... . $19.50 

SFD CASSETTES 

C-10 Cassettes . .. . ...... .10/$ -
(All cassettes inc lu de box & labe ls) '. · 

Get 8 casse n es.C-10 son ic an d . 
Casse t te/8 li b rar y album fo r 
o nl y . ...... .. . . .. ... ..... $8.00 
(As i ll ustr ated) ~ 

H A RDH O LE 
Reinfo rci ng r ing of 
to ugh my lar protects 
d isk fr o m damage 1111 
8" Ap plicator $4 5%" Appl icator $3 
50/ 8" Hardh o les $8 5%" Hardh o les $6 

VISA • M A STER CHA RG E • MO NEY ORDERS 
CERTIFI ED CHECK • FOR PER SONAL CHECKS 


ALLO W TWO WEEKS • C.0 .D. REQUIR ES A 10% 

DEPOSIT • CAL. RE S. A DD 6% SALE S TAX 


M IN $2 SHIPPING & H A ND LI NG • M IN IM U M 

O RD ER $1 0 • SA TISFACTION GUARA NTEED 


O R FULL RE FUN D 

Wri te for our free cata log 


ABM 

PRODUCTS 

8868 C.LAIREMONT MESA BLVD. 

SAN DIEGO, CA 92123 


IN CALIFORNIA 

17141 268-3537 


Text continued from page 118: 

Step 2 states that the counter 
decrements on each cycle of an exter­
nal timing signal. The period of this 
timing signal therefore becomes the 
limit of resolution of any time 
measurement. My applications re­
quired elapsed-time measurements 
that were accurate to the nearest ms 
(millisecond). This resolution was 
achieved by applying a 1 kHz timing 
signal to the timer's external-clock in­

(3a) 

put. (Later I will describe how this 
timing signal is produced by using 
another programmable timer to scale 
the microprocessor ' s clock 
frequency. ) 

Step 3 says that the count stops, 
and the microcomputer is signaled, if 
the timed event ends before the 
counting register decrements to zero. 
Recall that the timer's latch is preset 
to unsigned 65,535 (hexadecimal 

Text continued on page 126 
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Figure 3: Two circuits for connecting phototransistors to programmable-timer gate in­
puts. Figure 3a shows control of the timer gate by a single phototransistor; figure Jb 
shows control by two phototransistors. 

These type-555 integrated circuits are not used as timers; instead, they serve as inver­
ting comparators. A 555 component connected in this manner has an input hysteresis in 
excess of 1.6 V , twice that of a type-7413 Schmitt trigger. 

The 10 k-ohm resistor is chosen to saturate the phototransistor when illuminated, 
and hold it near its cutoff point when the light is blocked. The 10 k-ohm resistance is 
optimal for a 1 W incandescent bulb located 5 cm (approximately 2 inches) in front of 
the phototransistor. Other setups may require a different resistor. 
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The tool you need to chop 
your software backlog can- ;~ 
be yours now f 

TRAM Drastically Cuts Development Time -rr: 

and Can Increase Your Productivity by 2000% 


TRAM is an advanced TRansaction Access Method developed in PL/I to run on a variety of CPU's and operating systems. With its screen 
manager, you are completely freed from the burdens of screen communication such as location, length, rendition and even text itself. 
In addition. TRAM takes care of full data validation. default value generation and housekeeping of past values. 

Look at what TRAM 
can do for you: 

,~ m'''dd will assist 

you in design: 


TRAM forms. kept with your 
specifications, describe in detail the 
layout, along with the information 
and processing required to get and 
validate data. This documentation is of 
tremendous help when modification 
is required. 

As an option. TRAM provides a 
mu ltiple-level up-and-down 
generalized menu and chaining 
system allowing you to create tree­
structured applications along 
with parameter passing. 

~~gm will boost 

your productivity: 


TRAM takes care of line-column 
positions and all video attributes. 
TRAM has a unique "no show" 
feature which extends the versatility 
and scope of your software. 
TRAM has a powerful exception 
processing handler. TRAM controls 
protected areas and echoing. 
TRAM formats and redisplays accepted 
data. TRAM retains past values 
for each item. TRAM builds default 
values based on past events. 
TRAM checks input for consistency, 
magnitude, match in a predefined I ist 
and even provides an interface 
for a search against your own external 
files. or, as an option, against 
a built-in fast direct access code file . 

All those benefits lead to a deep 
reduction in the actual number of lines 
you have to code. 

'1/. ­ 11m,~.,..., will give you 
environment freedom: 

All TRAM features can be used 
on any display video terminal with 
cursor addressing. TRAM will 
also work on a variety of CPU's 
and operating systems from 
micros to minis and even mainframes. 
Any displayable text is program 
independent and can be in any foreign 
language. Even more. the date 
format can be any arrangement of 
day, month and year, with or 
without month spelling . And the decimal 
point is what you want it to be. The 

menu option gives you drive Purchase price includes a 6 month 
independence: programs. parameters maintenance and update period. 
and data files are freely scattered on So act now to see how TRAM 
different disk drive, with run-time will solve your problem.
choice. 

Concentrate on your application, 
TRAM concentrates on the CHECK IT BEFORE technical burden.YOU BUY 
TRAM is available now for Z80, 

Ask for the demo kit and you will 8080 CP/M and MP/M systems with 48K 
see how a 2000 line program is minimum and requires the PL/1-80 
reduced to 100. Send the coupon below. compiler (or the Pl/1-80 run-time library 
along with $50 and here is what if your application is not in PL/I). 
you get: Coming soon are versions for 

8086/8088, Prime Computers, Data 
You will immediately start 

• 	 The screen generator and editor. 
General. Digital Equipment 


creating and editing your own 
 (LSI 11, PDP 11 and VAX), IBM 

screens. 
 and others. Coming soon also are 

the multi-key multi-user file
• 	 The screen examiner . You will management system, the report writer,

display and examine your the file inquirer and the transaction 
new screens and see TRAM features 

processor.
at work. 

• 	 The utility programs you need 
to adapt TRAM to your environment. 

• 	The demo program with source 
listing and documentation. 

• 	The full TRAM screen manager 

manual set. 


• 	A sample of TRAM screen forms. 

The demo kit is for Z80, 8080 CP/M 
based systems with a minimum of 
48K and comes on an 8" single side 
single density soft sectored diskette. REDDOX CORPORATION 

2 15 CH APEL CREST TERRA CE, PITTSBURGH P A 15238 
PHONE (4 12 ) 963·6532 TELEX 866 555 

TRAM's screen manager price is $295 
and can be yours for $245 if bought 
less than 30 days after the demo. 

(CPJM, M PJM and PL/f-80 are registered trademarks of D1g1ta/ Research) 

It isn't just for small business anymore! 
-- --- ---- - - - PLEASE SEND ME: - - - - - - - - - ­

Qty. 	 Price ea. 
D TRAM's screen manager (disk & doc) ..... . .. . . .. . . . . . . .. . .. . . . . . .. .... $295 


+ code file option ..... .. . . .. ... . .... . .. . . . .. . . .. . . . . . .. .. . . . . .. . . .. . . 75 


+ menu option (with doc) . . . . . .. . . . .... . . . . . .... . . . . . . . . . . .. . .. .. . .. 100 

D TRAM's menu system alone ... . . . . . .. . . .... . .. . . . . . . . . . .. . . . . • . .. . ... ... 150 


D TRAM demo kit . . . . . . . . . . . . . . . ........... . ..... . .. . ..... . . . . . . . 50 
D TRAM's screen manager - documentation only .... .. . . . . . . .. . . . ...... . . . . 30 

D TRAM's menu system - documentation only . . . . . . . . . . .. . . . , .. . .. . .... 20 
D PL/I compiler & run-time library (disk & doc) .... . . ... . .. .. . . . . . ... . . .... 500 
D PL/I run-time library (disk & doc) . . . . . . . . . . . . . . . . . . . . ...... . .. . . . ... . 100 

PA residents add 6% tax 
3shipping and handling 

TOTAL 

I understand that ii I decide to buy TRAM's screen manager in less than 30 days alter the demo. $50 
credit will be applied towards the total amount . I understand also that a signed software license 
agreement is required and that purchase price includes a 6 month maintenance and update period . 

Send check or money order to Reddox Corporation, Oepl. 81 - 215 Chapel Crest Terrace. Pittsburgh, PA 15238 

NAME ----- ---------- - ---- - - ----- - ­
ADDRESS ----------------~~~~----~~ ._________________________ ...
CITY 	 STATE ZIP _ _ _ _ _ 

Circle 315 on Inquiry card. 	 BYTE June 1981 123 



10 DAY FREE RETURN 

NEW FROM INTEGRAL DATA EXCLUSIVE from COMPUMART!CITOH STARWRITDt lEITER 

QUAIJTY PRINTING FOR UNDER 
S2,000! 
Thisdaisywheel printer gives 
high quality a t a low price. 25 
cps. Parallel and serial interfaces 
available Price $1895. 

NEC THE FIRST NAME IN lEin:R 
QUAI.JTYPRINTI:RS 
COMPUMART offers beautiful 
print·quality with NEC Spinwriter 
terminals. Both KSR and RO ver· 
sions give unswpassed hard 
copy output. CALL 

COMPUMART PRICE List Price 
5510 $2749. $3055. 

THE IDS 560 PRIN1ER All the Special Ofter.ZenithColor 
exciting features of the 400 VideoMonitor tor $349 ! 
series plus 141'2" paper capacity. NEW FROM SANYO-Four 
132 col graphics print~e·· · Great Monitors at Low. 
Pnce $1695. 

IDS 445. Priced lower 

than the 440 and . 

equipped with a better prtnt head. 

IDS 445 w/graph1cs $894. 

IDS 445 w/o graphics $795. 

IDS 460 Sl,295 

The 460's leatures include, Corre· 

spondence quality printing, high

resolution graphics capability. 


COMPUMART Prices. 
, Sanyo·s new line of CRT 
data display monitors are 

designed for the display of 
alphanumeric or graphic data. 
9" Sanyo Monitor B/W $169. 

12" Sanyo Monitor B/W $289. 
12" Sanyo Monitor with green 
screen $299. 

. 
THE NEC MONITOR-Composite 

5515 $2849. 
5520 $3149. 
5525 $3249. 
5530 $2749. 

.,,,1 

$3135. 
$3415. 

$3455. 
$3055 

••.t I ::~, 

J 

SPECS 
5510 Receive-Only (RO). Friction 

feed platen. copy control 
impression control bidirec­
tional 10-12 pitch. 6·8 lines 
per inch. autofeed ribbon­
out. cover open switch. and 
selJ·test. 

5515 RO unit. specs. same as 
5510s. Diablo compatible. 

5520 KSR with numeric keypad. 
Specs same as 5510. 

5525 KSR with numeric keypad. 
Diablo compatible. specs 
same as 5510. 

5530 RO unit. same specs as 5510 
Centronics parallel inter­
face 

Super Selling Terminals 
We have the lollowing Lear 
Siegler Terminals in stock at 
prices too low to print-Call tor 
quotes. 
ADM-3A Indus· 
trieslavorite 
dumb terminal 
for some very 
s.mart reasons. 
ADM-3A + 
NEW from Lear 
Siegler.CAW 
IT IS HEREl-It 
is the new 
Intermediate Terminal 
from Lear Siegler. Call for details. 

Dysan Diskettes-Single side. 
Single density. Hard or Soft Sector 
SS. ea. 
Memorex 340l's-5 1-1 discs 
$3.:25 w ith hub rin g tor A pple 
$3.50. 
Memory Int&'Jl'ated Circuits­
Call for qty. discounts when 
ordering over 50 units. 
Motorola 4116 (200 

~~g:i_ondPlastic)_,. 
Fairchild 2114 
(Standard Power, I 
Plastic) $4.50 ea. 

CENTRONICS PRIN'J:ERS 
The incredible Model 737. The 
closest thing to letter quality print 
for under Sl.000.737·1(Parallel 
Interface) 
List Price S899, SPECIAL $795. 

730·1 Sale Price $695. 

~·,~, 
Omni Printer:s 

from Texas! Instruments 
The 810-List $1895. SALE! $1795. 
The 820 (Ro) Package-

Includes machine·mounted 
paper tray and cable. A com· 
pressed p rint option and device 
forms control are standard tea· 
lures. $2,155. 
The 820 (KSR) Package­
lncludes tull ASC!l Keyboard plus 
all of the leatures of the RO 
$2395. 

video loop. In/Out and television 
reception. $599. 

PM65 Expansion Accessories tor 
theAim-65 
Call for specs and prices. 
Forth for Rockwell A1M·65 $195. 
ROCKWELL AIM 65 
Our AJM system includes 4K AJM 
with BASIC interpretor assembler. 
Pow er Supply. Cassette recorder 
&Enclosure $799. 
4K AIM65 $499. 
PL.65 High Level Language $125. 
Paper for the Aim (roll) $2.50 
Rockwell's 4-slot 
Motherboard (sale) $175. 
Fourth tor Rockwell AIIV!-65 $175. 

EPSONMX..'10 
Now in stock! 

i----v-
15 
-· i-t -our_ gi_·_a_n_l ___-l (mono) $159 (stereo) $259 

Light Pen $249 
The MX-80 dot matrix printer. 
Unequalled Epson reliability. Has 
all the leatures of the MX­ 70 plus 
more power and extra functions.. 

$549 
List price $645 

HP-41C Calculators . . . . $199. 
Memory Modules. For storing 
programs of up to 2000 lines of 
program memory $29.95 

' "Extra Smarr Card Reader. 
Records programs and data 
back onto blank magcards. 
$199. 

The Printer. Upper and Lower 
case. High resolution plot· 
ting. Portable Thermal 
operation ........ . $355. 
Application Modules 

$29.95 

NEW SUPER 41-CV Sy stems with 
Quad RAMS built-in. (Maximum 
memory on·board leaves slots 
open for Application Pacs and 
perip herals.) The HP 41CV 
$309.00 
HP 4lCV Plus Card Reader. 

$474. 

HP 41CV Plus Card 
Reader & Printer $799. 

Quad RAMS for the 41­ C 
(Equivalent to four 
Memory Modules all 
packed into one.) 
$95. 

ANN ARBOR STORE X·lOController(plugs intopad· 
die port) $49 

1250 North Main Street 
Ann Arbor. Michigan 

SEND FOR OUR 
FREE CATALOG 

Mountain Computer-Expan­
sion accessories for your Apple 
lntrol-10 System $289 
Super Talker $299 
The Music System $545 
ROM plus board w/Keyboard 
filter $199 .,_____________....,. Clock Calendar $280 

GILTRONIX 
RS-232 SWITCH 
II you're tired of unplugging and 
replugging peripherals into your 
computer. then you're ready for 
this new product from Giltronix. 
The RS232-X8 is llexible-you can 
connect three peripherals to one 
computer or three computers to 
one peripheral It switches the 
eight most important RS­ 232 sig· 
nals. Save money and aggrava· 
lion with this great product 

$139 

COMPUMART stocks the com­
plete line of MATROX PRODUCTS. 
Call tor specs. 
COMPUMART now otters the 
ENTmE DEC LSI-11 PRODUCT LlNE. 
Call for prices & delivery. 

NOVATIONCATtm 
ACOUSTIC MODEM 
Answer Originate. 
300 Baud Bell 103 
$169.00 
NEWlD-CAT 
Direct Connect 
Modem from Nov­
ation. $199. 

IMPORTANT ORDERING INFORMATION 
CALL 600343·5504. in Mas.sachusetts. (617) 491-2700. phones open 
!mm 6.30 am to 7.00 p.m Mon·F1i 11.00 am to 4.00 p.m Sat. 
PO's, Accepted from Dun & Bradstreet rated companies-shipment 

p rogrammable print justification Video usl!1g BNC connectors. 8­1--------------t pin connector for VCR/VTI< 

SOITWARE FROM APPLE 
Apple Plot The perfect graphic 
complement for Visicalc. $70. 
Dow Jones News & Quotes $95. 

Adventure (Uses 48K) $35. 
DOS Tool Kit $75. 
Apple Fortran $200. 
Tax Planner s120. 
FROM PERSONAL software 
Visicalc $149. 
Desk Top Plan $99. 
NEW FROM MUSE 
The Voice $39.95 

Super Text $150. 

Address Book $49.95 

MiscellaneousApple II 

Accessories. 

Easy Writer (80 col. need a 

Videx) $249. 

NEW from Apple tor the Apple 

IL 

DOS 3.3 Convezt d isks to 16 sector 

format for 23% more storage and 

faster access $60 . 

NEW tor the Apple II 

From Microsoft 

16K RAM Board Sl 95. 

FORTRAN $175. 

COBOL $750. 

Card Reader from Mountain 

Hardware Sl.195. 

HI-Res Dump for 460 Printer from 

the Computer Station $49.95 

Trend Spotter-Statistical 

graphics program. Works with 

V isicalc. $275. 

Exclusiv&-Magic Wand tor the 

Apple-Videx Z-80 softcard 

complete system $925. 

(Requires 48K Apple and disk.) 

HARDWARE ACCESSORIES FOR 

APPLE 

Silentype Printer w/x ia.ce $635 

Super Sound Generator 


Apple Exp ansion Chassis $750 
ROM Writer $175 
16 Channel A to D Converter 
$350 

From VIDEXl-Video Term. 
80 Col x 24 line. 7 x 9 MatriX plug 
in compatible board tor the 
Apple Il Price $325 without 
graphlcs EPROM With graphics 
EPROM $350. 
S.SM Serial & Parallel Apple 
Inter1ace $225 
ABTs Numeric Key Plan $110 
Calilornia Microcomputer 
Keyboard $195 

Save $200 on Apple Accessories 
with pwchase ot an Apple II. 
Order accessories tor your Apple. 
and we will give you $200 oft 
the purchase price of those 
accessories. SA VE $200 

APPLE m IS IN STOCK-CAW 
APPLE ill Inlormation Analyst 
Package-l28K Apple III. Black 
and White Monitor 12". and inlor· 
motion analyst software. 

Price $4740. 

contingent upon receipts of signed purchase order. 
SALE PRICES. Valid for month of magazine date only-all prices sub 
ject to change without notice. Our Ann Arbor retail store is open 
U.00 a.m to 700 p .m Tues·FrL 1000 a .m to 500 p.m on Satu1days. 



Take a ft Atari isn't 3 Incredible 4 Hewlett ­, PET home ~ here to values Packard 
with you. play games. from Apple II. super special. 

CompuMart carries the entire 
Commodore line o! computers. 
penpherals. and accessones­
call our sales !orce today tor 
complete pnces and specs 

1'he CompuMart/Commodore 
Word Processing System 
Get crisp. letter quality output 
and ease o! operation that's 
unsurpassed This system 
includes a Commodore 8032 32K 
CPU. a 4040 Dual Disk. a C.Itoh 
printer and X/!ace. and Word 
Pro 4 Plus (all cables included). 
Call !or details and low prices. 
List $5685. COMPUMART $4995. 

A complete system including a 
Dual Disk Dnve. Tractor Printer. 
and an 80 column 32K CPU tor 
under S4.000 No interlaces 
needed Cables included 
List SJ.985 CompuMart $3635 
New accessories from 
Commodore for Commodore 
Visicalc $199 
Word Pro 4 $299 
Ozz the Information Wizard $395 
Wordcralt 80 $395 
Tax Preparation Planner $495 
Dow Jones Port!olio Mgmt System 

Personal Tax Calculator 
Assembler Development 
Package 

$149 
$69 

$99 

SA VE $200 on Commodore 
Accessories with purchase o! a 
32K PET When you buy a l6K PET. 
apply SlOO toward PET 
accessories. SA VE $200! 
Educators Take Note!! Commo· 
dore has extended its 3 tor 2 deal 
until 6·30·81 

Exclusive-Atari 800 Personal 
Computer System- Includes 800 
operators Manual. l6K RAM 
Memory Module. lOK ROM 
Operating System Power Supply. 
TV Switch Box $899. 
PERIPHERALS 
Atari410 Program Recorder $89.95 
850 Interlace w/Cable $249.95 
Atari 810 Disk Drive 
($100 o!I with purchase) $699.95 
NEW Dual Disk double density 

$1499.95 
825 Printer (Centronics 737) $995. 
RS232 Interlace w/Cable $249.95 
NEW1 Light Pens $74.95 
NEW1 Visicalc for Atari $199. 
Educators Take Note. Atari has 
extended its 3 !or 2 deal until 6· 
308l Any educational institution 
that buys two Atari 800's will /
receive an Atari 400 r 
absolutely FREE. Call ow 
sales dept !or complete 
details. 

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

CALL us NOW !or the most com· 
plete inventory o! Apple com· 
puters. peripherals. and soltware. 
You can Save over $250 on our 
best selling Apple System Sys· 
tern includes a 48k Apple ll. 
Apple Disk. DOS 3.3 & Controller. 
and a Sup R MOD RF Modulator. 
List $2209. 

COMPUMART Sale Price $1895. 

When it c.omes to Hewlett­
Packard 
Nobody does it better than 
COMPUMART! 
Take a look at these new super 
specials 

HP83 Basic System-Includes HP· 
83. ROM Drawer. Mass Storage 
ROM 51/• " Single Master Flexible 
Disc Drive. HP·IB Interlace Mod 
ule. 2 meter HP·IB cable. $4249. 

HP-85 System-Save $400 on HP· 
85 Accessories with purchase of 
an HP­85. Order accessories with 
your HP·85 and we will save you 
S400 o!! the purchase price o! 
those accessories. SA VE $400! 

HP-85 ACCESSO~We carry 
HP. Peripherals (Disk Drives to 
Graphics Plotters) Enhancements. 
(BASIC Training. General Statis· 
tics. Financial Decision Math. Lin· 
ear Programmmg $95 ea.), HP-85 
Accessories, (Enhancement 
ROMs. ROM drawer. Overhead 
Transparency Kit), Supplies (Plot­
ter Pens. Tape Cartridges), Inter­
lace Modules (HP-IB Interlace. 
HP-IB Interconnect Cables. Serial 
(RS­232C) Interlace Module). 
We can get your every HP 
peripheral made !or the HP-85. 

COMPUMARt•s 
4Leading

Starter Sytems 

VJSICALC PLUS FOR HP-85 Every­
thing you ever wanted trom V1si· 
calc plus plotting. $200. 

' .. 
.. -

.)· Pilifrom THE BEST 
Our expert technicians will service any product we 

COMPUMART has been serving the sell that cannot b~ better. or fc:ister. serviced by the 
computer needs of industry since 1971_ manufacturers local service center. 

We stock, for immediate shipment ~ Call us for more information on products. product 
. configuration and service. Our phones are open 

only those products from the fmest ~~ Monday thru Friday, 8:30 am. to 700 pm. and Sat­
m1cro-computer manufacturers. .urday11:00 am. to 400 pm. 

And any product except software, _ · · We have a staff of highly knowledgeable 
can be returned ~ithm ~O days for a ~ sales people waiting to hear from you, and to 
full refund-even if you 1ust change your ~ help
mmd 	 · 

Because service is what we're all about.
We also honor all manufacturers' warranties. 

800·343·5504 
. SystelllS 	 In Mass. Call 617-491-2700 

;11iIU/;~~,-Ld COMPUMART

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

~ 	 65 BENT STREET, DEPT. 1106, P.O. Box 568 
CAMBRIDGE, MA. 02139 
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Text continued from page 122: 

Listing 1: Interrupt-service routine for reading a programmable timer's counting 
register, converting the number to a decimal elapsed time and saving the result. 

Line Label Op Code 
LDAAM 

2 LOA BL 

3 LOX POINT 
4 CPX #LAST+3 
5 BEQ DONE 

6 COMA 
7 COMB 

8 STA A l,X 
9 STAB 2,X 

10 LOA A #$80 
ll STA A O,X 

12 BSR BO 

13 INX 
14 INX 
15 INX 

16 STX POINT 
17 DONE RT! 

Comments 
Read the timer's counting register and clear the timer's 
interrupt request. 

Fetch the pointer. 

Are all memory locations loaded? 

Branch if all are loaded. 


Complement the count to get the hexadecimal elapsed 
iime. 

Save the hexadecimal elapsed time in this memory loca­
tion. 

Set bit 7 to show that this memory location has been 
loaded. 

Perform a subroutine that converts the 2-byte hexa­
decimal number in l ,X and 2,X to a 2Vi-byte BCD 
number in O,X, l ,X and 2,X. 

Advance the pointer to the next 3-byte memory loca­
tion. 

Save the new pointer value. 

ffi®@l]]IUJ£1fl]j/PLUS T .M. 

Indexes and Sorts W ordStar.M. 

DocuMate/Plus™Features ... 
• 8-Level Indexing 
•Table of Contents Generation 
• New Self-Contained Sort Feature 
• "See" and "See Also" References 
• New Output Format Control 
• 	New Cross-Document Index 

Generation 

DocuMate/Plus generates completely col­
lated tables of contents and alphabetical 
multi-level indexes from WordStar™ text 
Ii les of any length ... as detailed as you 
desire. 

DocuMate/Plus is refreshingly easy to use, 
and its internal sort feature can save you 
the cost of an expensive stand·alone sort 
program. Just type simple DocuMate corn· 
rnands right into your text file. DocuMate/ 
Pius's "Extract" feature automatically 
finds and places all index references in a 
separate work file for sorting and collating. 

DocuMate/Plus builds master indexes for ' 
many documents, such as research notes, 
books and articles, speeches, hardware 
and software documentation, and busi· 
ness correspondence 

DocuMate/Plus is today's most flexible indexing program 
available for professional word processing. 

DocuMate/Plus is available on standard 8" CP/M and 5 '/4' Northstar diskettes. 

• DocuMate/Plus Program with Manual ......... . ... . . $125.00 


•Manual Only . . .... ..... .. . . ... . .. .. . .. . ... . . . ... $ 10.00 


• Special Pricing to update existing DocuMate users. 

wm~rnwaoo1 

The Textware Company 

• WordStar is a trademark of MicroPro International 
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THE ORTHOCODE CORPORATION 
P.O. Box 6191 • Albany, CA 94706 
(415) 832-8175 

1
• CP/M is a trademark of Digital Research 
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FFFF) on system power-up or 
RESET. Unless changed by the pro­
gram, this value is automatically 
loaded into the counting register at 
the beginning of each timed event. 
The counting register cannot decre­
ment more than this number of 
counts. A 1 kHz timing signal will 
therefore permit a maximum time 
measurement of 65,535 ms, or 65.535 
seconds. 

Step 4 begins the program's 
interrupt-service routine by reading 
the timer's counting register. Aside 
from fetching the counting register's 
contents, this step has another pur­
pose: the read operation causes the 
programmable timer to release the 
microcomputer's IRQ line. This is 
important, because it is the only way 
the timer's interrupt request can be 
cleared. 

Step 5 indicates a need for trans­
forming the count. The quantity read 
from the timer's counting register (for 
a 1 kHz timing signal) is the hexa­
decimal number of milliseconds 
remaining until the counter 
decrements to zero. To be useful, this 
number should be transformed into 
the decimal number of milliseconds 
elapsed during the timed event. This 
transformation is a two-step process: 

5a. Convert the hexadecimal 
milliseconds remaining to hexa­
decimal milliseconds elapsed during 
the timed event. 

5b. Convert the hexadecimal 

milliseconds to decimal milliseconds. 


Step 5a is easily performed. If the 
timer's counting register is set to 
hexadecimal FFFF at the beginning of 
the count, the hexadecimal number of 
elapsed milliseconds is equal to 
FFFF-n,, where n, is the remainder 
read from the counting register at the 
end of the timed event. But, since 
FFFF-n, is just the one's complement 
of n,, step 5a simply requires taking 
the one's complement of the number 
read from the counting register. 

Step 5b is a hexadecimal-to­
decimal conversion routine. Any ap­
propriate routine may be used here. 
Listing 2 contains a fully documented 
demonstration program that includes 
a suitable hexadecimal-to-decimal 
conversion routine. 

Circle 33 on inquiry card. ---+ 
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pact printer with a single rusgtd hamme~ rather ~ 

than the seven or more individual solenoids and print . 
wres found in conventional dot matrix printers. · 

At an incredible unit price of $399! 
Because of the unique Uni-Hammer design, the 

GP-SOM is smaller and simpler than other dot matrix 
printers yet costs considerably less. Which makes it a 
natural for OEMs needing compact, reliable, low cost 
printers for system use, and also for the personal or small 
business user who wants a quality impact printer at the 
bwest possible price. 

AProduct of the Seiko Group 
The GP-SOM is manufactured by Seikosha and 

exclusively distributed in the USA by Axiom. It took a 
company such as the Seiko group, world's largest watch 
manufacturer, with vast experience in the design of small, 
intricate, precision products, to come up with a totally 
new concept in dot matrix printing. 

How the Uni-Hammer Works 
The GP-SOM, which prints both graphics and 

alphanumerics, uses a rotating platen with protruding 
splines positioned behind the paper (see diagram). 
The character or graphics image is created by multiple 
hammer strikes in rapid succession as the print head 
advances across the paper. The precision gear train 
assures exact positioning of the print hammer relative 
to the splines on the platen, to provide excellent 
print quality. 

A Complete Printer 
The GP-SOM has features comparable to printers 

selling for thousands of dollars. These include upper/ 
lower ASCII character sets, ribbon cartridge, SO columns 
at 12 characters per inch, adjustable tractor feed, original 
and 2 copies, 30 characters per second, and full graphics 
with a resolution of better than 60 dots per inch in both 
horizontal and vertical axes. 

Plenty of Interfaces 
Interfaces include Centronics parallel, RS232C, 

serial TTL, 20mA current loop, IEEE-4SS, Apple, TRS-SO, 
PET, HP-SS .. . and more. 

See the GP-SOM in action at your local 
computer store, or write for the distributor in 
your area. 

AXIOM CORPORATION 

1014 Griswold Avenue • San Fernando, CA 91340 
Telephone: (213) 365-9521 •TWX: 910-496-1746 



Step 6 states that the microcom­
puter must save the result (ie: save the 
transformed time measurement) . If 
several time measurements are made 
in rapid succession, the computer 
must log these results in a manner 
that permits easy access. 

Successive time measurements are 
saved in successive 3-byte memory 
locations in a reserved memory 
block. Why 3 bytes? Although the 
binary number read from the timer's 
counting register is contained in only 
2 bytes, that number converted to 
decimal form may require five BCD 
(binary-coded decimal) digits (for a 
maximum elapsed time of 65,535 ms). 
Stored in "packed" BCD form, such a 
number occupies 2Vz bytes of 
memory. I allow 3 bytes, because I 
use bit 7 of the most-significant byte 
as a flag that is set when the memory 
location has been loaded with a 
measured time. 

Listing 1 is a set of MC6800 instruc­
tions for accomplishing steps 4, 5, 
and 6 of the measurement sequence. 
This interrupt-service routine reads 

the timer's counting register, 
transforms the count into a decimal­
radix elapsed time, and saves the 
result. 

Lines 3, 4, and 5 of the listing merit 
further explanation. POINT always 
contains the address of the next 
memory location in which a time 
measurement will be stored. Line 3 
loads the index register with this 
pointer. Line 4 examines the pointer 
to see if the allocated memory space 
has been exceeded. If it has, line 5 
causes a skip of the remaining steps. 

Notice that the testing of the 
pointer does not occur until after the 
timer's counting register has been 
read (lines 1 and 2). The counting 
register must always be read, whether 
or not the results are to be saved. 
Otherwise the timer's interrupt re­
quest will not be cleared. 

A Programmable-Timer Module 
Thus far, I have described how a 

single programmable timer may be 
used with a microcomputer to 
measure and log elapsed times of sue-

TYPEWRITER TURNS PRINTER 

FOR UNDER $300 


' -~ - ~ \ t .. , · "' 
• ' I , I ,-:, 

t l I I ) ' - "., \_ ·-' ,...I . ....... ­
, ' 	 • . I'. ·.. ·v ,,r J .. ~ \· ~• · ", · · ., . \ . - --- ' __,_;, _., t, .:...:c. . ..'..1t 

Our simple plug-in module converts Olivetti or Olympia electronic typewriters 
into computer printers or computer terminals!! 

• No modifications to the typewriter • RS232C, IEEE and para llel interfaces 
•Takes only minutes to install available 

NO EXPERIENCE NECESSARY • KSR version turns typewriter 
•Does not affect Olivetti warranty into a computer terminal 
• Does not affect normal typewriter functions • Fully assembled , tested and burned in 
• All typewriter functions can be 

computer controlled 

Available for the fol lowing: Please send me an interface kit for : 

Olivetti ET121 	 RI O $295 PRAXIX 30135 0 ET121 0 ES100 0 RI O D 
KSR $445 KSR 0 Serial 0 Parallel 0 IEEE 0 

OlympiaES100 	 RI O $295 
KSR $445 

All prices in U.S. funds. Name ----------------- ­

Please make cheque or 

money order payable to : Address 


Vertical Data Systems Inc. 

1215 Meyerside Dr., Un i t 2A State _ ____ Zip ____ Visa D Mastercharge D 

Mississauga, 0 ntario 

Canada L5T 1H3 Card Number______ Expiry Date ______ 

* Module for Olivetti Praxi s 30 (35) now avai lable. 

Dealer Inquiries invited 
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cessive events . I now wish to show 
how a particular commercial device, 
the Motorola MC6840 program­
mable-timer module, may be used in 
the design of a two-channel event 
timer. 

Figure 4 is a pin-assignment 
diagram for the MC6840. This in­
tegrated circuit contains three in­
dependent programmable timers, 
each with gate input, external-clock 
input, and output. There are ten ad­
dressable registers. Nine of these are 
the ·control registers, latches, and 
counting registers for the three 
timers; the tenth is a status register 
containing interrupt flags. (Details of 
register selection for the MC6840 
were described in my earlier article, 
"A Computer-Controlled Light Dim­
mer," January 1980 BYTE, page 56.) 

A two-channel event timer requires 
the use of one programmable timer 
for each channe I. If timer 1 is assigned 
to channel 1 and timer 2 is assigned to 
channel 2, then timer 3 may be used 
to scale the microprocessor clock fre­
quency to provide the timing signal 
required by timers 1 and 2. 

To operate as a frequency scaler, 
timer 3 must be configured for use in 
the continuous operating mode. This 
is achieved by grounding the timer's 
gate and loading hexadecimal 82 into 
its control register. The timer then 
produces a square wave whose fre­
quency is equal to that of the micro­

MC6840 

V55 Cl 

G2 2 01 

0 2 3 Gi 

4 DO 

5 Dl 

03 6 02 

7 03 


B 04 


IRO 9 05 

RSO 06 

07 

RS2 ENABLE 

R/W es1 

Vee 14 eso 

Figure 4: Pin-assignment diagram for the 
Motorola MC6840 programmable-timer 
module. 
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SHIVA"' SHIVA°" 

( 

Complete 

SHIVA'", VIRTUAL-PERSONALITY'", and OMEGA RESEARCH'" are trademarks

Photo 3: The trainer's six-character LED Photo 4: The trainer's six-character LED Photo 5: A measured time is read by 
display is used to indicate which memory display after elapsed-time measurements pressing a letter key on the trainer's hexa­
locations have been loaded with elapsed­ have been logged in all six memory loca­ decimal keyboard. This is the display's 
time measurements. This is how the tions, A thru F. appearance when the A key is pressed to 
display appears after time measurements read out the elapsed-time measurement 

have been logged in memory locations A (here 1.581 seconds) stored at memory 

and B (for phototransistor 1) and location location A. 

D (for phototransistor 2). 
Polling the Timers 

processor clock divided by 2(n +1), When timers 1 and 2 are operated The status register is an 8-bit, read­
where n is the 16-bit number stored in in either the pulse-width-comparison only register containing interrupt 
the timer's latch. (For example, given flags. It shares an address with con­mode or the frequency-comparison 
a microprocessor clock frequency of mode, either timer may signal the trol register 2 (CR2). The R/W line 
1 MHz, storing decimal 499 [hexa­ completion of a count by pulling the selects whether CR2 is written or the 
decimal 01F3] in the timer's latch will microcomputer's IRQ line low. The status register is read. Individual bits 
cause the timer to generate a 1 kHz microcomputer, with the aid of the of the status register are assigned as 
square wave .) Figure 5 shows the ap­ MC6840's status register, then polls shown in table 1. 
propriate input and output connec­ the timers to find which produced the If a timer is configured for opera­
tions for timer 3. interrupt. tion in either the pulse-width­

llllE&I REI 1111™ 
presents SHIVA™ 

MULTI-USER MULTI·TASKING 
S-100 OR APPLE II 

NOW 8 OR 16 BITlll 
The world-famous SHIVA'" Multi-User Real-Time Multi-Tasking Virtual Operating System with its unique VIRTUAL-PERSONALITY'" disk-resident 
library of interface routines and Virtual R.A .M. mapping is now available in two versions: SHIVA'" 1.2 for 8-bit C.P.U.'s and SHIVA' " 1.6 for 16-bit 
processors. SHIVA' " 1.2 pioneered the high-powered Virtual Operating System {VOS) for microprocessors with its user-reconf igurable Virtual R.A.M. 
assignment for up to 16-users or real-time tasks. Now SHIVA'" 1.6 continues Omega Reaearch'"'s commitment to non-obsolescence and system 
superiority by extending SHIVA•• into the 16-bit world of the SO's. SHIVA'" 1. 6 syntax is upward-compatible w ith SHIVA'" 1.2, a IIowing SHI VA•• users to 
recompile SHIVA'" 1.2 programs to run under SHIVA' " 1.6 easily, so users may purchase SHIVA'" 1.2 now, and move up to a 16 bit processor later as 
their needs dictate with no fear of " software obsolescence." SHIVA'" 1.6 is upward compatible with CP/M or COOS files and programs through its 
VIRTUAL-PERSONALITY' " disk-resident subroutines, supports hard disks as well as single or double-density floppies, features Logon and password 
protection, and features executive shell commands similar to UNIX In structure and versatility. SHIVA'" interfaces currently to Microsoft Basic, Cobol, 
and Fortran; C; Forth; UCSO Pascal Programs; Pascal/ M; CBASIC-2; APL; ALGOL-60; LISP; PL/ I; MAC; and new interfaces are continually in 
development to keep SHIVA'" users State-of-the-Art. 

SHIVA'" 1.2 is available for 8080, 8086, 6800, 6502, and ZBO-BASED SYSTEMS INCLUDING CROM EM CO, NORTHSTAR, VECTOR GRAPHIC, SWTP, 
DIGITAL GROUP, ALTOS, IMS, APPLE II, ITHACA INTERSYSTEMS, and TELETEK disk controllers. 6809 C.P.U. version is in development. 
SHIVA' " 1.6 is available for 8086/ 8088/ and ZB000-2 based systems, with versions in development for 68000 based systems. 
Both SHIVA" versions 1.2 and 1.6 provide full disk utilities for all users. SHIVA" 1.6 upgrades are available to registered SHIVA'" 1.2 users within one 
year of purchase of SHIVA' " 1.2 for half the current list price. SHIVA' " - The State-of-the-Art in microprocessor operating systems. 

SHIVA'" 1.2 	 SHIVA'" 1.6 
R.A.M. addressing to 1 .048 megabytes on a R.A.M. addressing to 128 megabytes on a 
ZBOA-based system ZB000-2 system 
Minimum system R.A.M. {single user): 4K Minimum system R.A.M. {single user) 4K 
Additional R.A.M. per user: 2K Additional R.A.M- per user: 2K 
Maximum # of users or tasks: 16 Ma)!imum # of users or tasks: 16 
Maximum # of physical and logical drives: 128 Maximum # of physical and Logical drive: 256 
R.A.M. Bank capacity: 	 16-64K R.A.M. Sank Capacity: 16-8 

Banks (1 .048 megabytes) megabyte banks { 128 megabytes) 
System prices: 6400.00 System prices: 	 $650.00 

Documentation Included: Documentation available separately for $50.00. {Applicable to later purchase of SHIVA'" system) 
Signed license agreement must be returned prior to all shipments. Allow 6-8 weeks for shipping. 

CP/ M is a trademark o f Digital Research• COOS is a trademark of Cromemco. Inc. •UNIX is a trademark of Bell Laboratories 
·of OMEGA RESEARCH' ". 

'"' P.O. Box 479. Linden. Ca. 95236 (209) 334-6666 9 a:o·~ ~ ~~ 
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Are you looking for a reliable non-volatile memory on a rugged industrial­
standard lEEE-696 S-100 card? Your search isover. Our CMOS memory modules 
have a battery backup that is guaranteed to keep programs and data intact 
for a year. We didn't sacrifice performance 
for non-volatility in the design of our CMEM 
module, so you get all the card you're 
looking for ... we even supply the battery. 
D 32K on a single board, 8 or 16-bit cpu compatible. 
D Switch selectable addressing on 4K boundaries. 
D Extended memory addressing through 24-bit lines. 

DUAL SYSTEMS CONTROL CORPORATION 
1825 Eastshore Highway, Berkeley, CA 94710 
Phone (415) 549-3854 or (415) 549-3890 

D 250 nanosec access time, no wait states required. 
D Runs at 4 MHz for both 8 and 16-bit S-100 systems. 
D Programs developed&. stored w/outdisksortapes. 
D Power fail interrupts. 
D Software programmable write-protect window. 
D 8K bytes-$695, 16K bytes-$895, 32K bytes-$1095. 

A/D CONVERTER 
This S-100 based module is designed to withstand the rugged 
environment of the laboratory or in industry for general use 
in converting analog signals to digital information. 
D 32-channel single-ended, 16-channel differential. 

D 12-bit resolution and accuracy. 

D 30-microsecond conversion time. 

D Instrumentation amplifier on board. 

D BASIC program for use provided. 

0$695 or $785 w/l-1000 gain transducer amplifier. 


D/A CONVERTER 
The AOM-12 analog output module is an industrial level 
digital-to-analog (DIA) converter which converts digital 
commands from the computer into analog voltages. 
D 12-bit ±1/z L.S.B accuracy over full 0-70°C temperature range. 
DVoltage outputs of 0-10 volts, ±5 volts, or ±10 volts. 
0 Short circuit protection on all voltage outputs. 
0 Switch-programmable port base address for multiple boards. 
0$575 

NON-STOP CLOCK 
Now you can keep time even with the main power off. Our 
industrial level clock module utilizes a backup battery 
circuit for a full year. 

D Day, date, hours, minutes and seconds. 
D Features new l.51 CMOS chip. 

D Vectored interrupt capability. 
D Dip switch selectable port address. 
D Simple BASIC or Assembly language program. 
D Precision quartz crystal clock. D $250 

Dual Systems Control Corporadon 
Department B. 1825 Eastshore Highway 
Berkeley, CA 94710 • (415) 549-3854 

D Please send your brochure with complete details on modules. 
D Please provide information on the DUAL 77 System. 

Name TItie 

Company 

Street 

City State Zip 

DEALER AND OEM INQUIRIES INVITED 
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Figure 5: Connection of the MC6840's timer-section 3 for use as a frequency scaler. The 
microprocessor's clock frequency is divided by 2(n +1) to provide a timing signal to 
timers 1 and 2. 

comparison mode or the frequency­
comparison mode, then its individual 
interrupt flag is set whenever the 
timer completes a time measurement 
before its counting register 
decrements to zero. The flag is 
automatically cleared when the status 
register and the timer's counting 
register are read (in that order) . 

"TENSION HEADACHE? 

BUILDAMiGi 
AND CALL ME 
IN THE MORNING'~,~~........,___ 

MiGi: The VW based sportscar kit you 
build. Assembling your own sportscar is 
a truly relaxing and rewarding experience. 
While it's true you can't build one in 
a night, assembling one yourself in a few 

TIMING SIGNAL 

TIMER 3 0 3 t­6"-------l 
TO EXTERNAL 
CLOCK INPUTS OF 

TIMERS 1 AND 2 

DATA BUS 

The composite interrupt flag is the 
logical OR of the individual interrupt 
flags, For the operating modes that I 
have selected for the three timers, the 
composite interrupt flag will be clear 
only if both the timer 1 and timer 2 
flags are clear. (Timer 3's configura­
tion as a scaler prevents it from af­
fecting the composite interrupt flag .) 

weekends is as much fun as driving the 
completed car. It won't cure everything, 
but the MiGi is the perfect way to 
relieve the little pains of daily living. 

CALL TOLL FREE 1·800·328·5671 

Bit 0: Timer 1 individual inter­
rupt flag . 

Bit1: Timer 2 individual inter­
rupt flag. 

Bil 2: Timer 3 individual inter­
rupt flag. 

Bit 3: Composite interrupt 
flag. 

Bits 4 thru 7: All read as zero. 

Table 1: Assignment of bits in the 
status register of the Motorola M C6840 
programmable-timer module. 

The MC6840 pulls the microcom­
puter's IRQ line low when the com­
posite interrupt flag is set, which, for 
these operating modes, is whenever 
the timer 1 or timer 2 individual inter­
rupt flags are set. The IRQ line is 
released · only when both timer 1 and 
timer 2 individual interrupt flags are 
cleared. 

Upon receipt of the interrupt re­
quest ( IRQ line pulled low), the 
microcomputer performs an inter­
rupt-service routine that examines the 
status register to find which timer's 
interrupt flag is set. With that deter­

,----------, 
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COBOL. 
The language of 

business. The language 
of Micro Focus. 

We've spoken for five years .. . . 
... nothing but COBOL. We've put more thought into 

COBOL than anyone else. And more investment. 


Our CIS COBOL product family brings you the most 

successful business programming tool ever devised ­
COBOL - on the most cost effective hardware. 


It is designed to meet the needs of business softw are users 

through the 80's. Comprehensively. From the smallest 

microsystem to sophisticated, multiprocessing dist ributed 

architectures. 


We speak Standard COBOL . . . . 
... as defined by the ANSI X3.23-1974 standard. Thanks to 

ANSI and GSA, COBOL has the most rigorously defined 
and enforced standard of any software. You can buy CIS 
COBOL with complete security. GSA has already fully 
evaluated it for you - buy their Validation Summary 
Report. ' 

CIS COBOL's second year of GSA certification qualifies it 
for government bids and other blue-chip contracts. CIS 
COBOL's performance and reliability are objective facts. 

We speak COBOL innovatively . . .. 
. . . we pioneered simple but powerful language 

extensions for interactive screen-handling. CIS COBOL 
also provides other powerful facilities vital in the 
microcomputer environment, like dynamic loading of 
segments and CALLed programs. 
We also take full advantage of unique hardware features. 
Our Apple 11 implementation gives you color graphics ­
and tone generation - all from with in a CIS COBOL 
program! 

We have our products speak COBOL too .... 
. . . to boost your programming productivity. Our FORMS-2 
utility is a COBOL source code generator. It makes possible 
our unique demonstration " How to create a COBOL 
program in 20 minutes." 
The code generated by FORMS-2 is standard COBOL. You 
can build on it to create highly sophisticated interactive 
programs. We ourselves will be building on it to create 
even more powerful productivity tools for the 80's. 

CIS COBOL. 

We speak COBOL on a great many systems . .. . 
. .. giving you a large available market if you're developing 

software for resale. And a high degree of hardware 
independence if you ' re an in-house user. CIS COBOL is 
available off-the-shelf for any systems based on : 

8080/Z80 with CP/M 
8086 with CP/ M-86 
DEC LSl - 11 with RT-11 
Apple II with CP/M. 

CIS COBOL is also sold under license by over 25 computer 
manufacturers worldwide. 

. .. and we will speak it soon on many more 

. .. thanks to our System Transfer Technology, which 
enables us to port COBOL to new processors and 
operating systems more quickly than ever before. It has 
already enabled us to be first on a number of processors-a 
tradition we mean to continue. 

Ask your supplier for more information or for a demonstra­
tion. Or call us direct at (408) 496-0176 for an in-depth 
brochure. 

Micro Focus, Inc. Micro Focus Ltd. 
1601 Civic Center Drive 58 Acacia Road 
Santa Clara, CA 95050 London N.W.8 
Tel : (408) 984-6961 England 
Telex: 171135 Tel: (01) 722-8843/4151617 

MISSION SNTA Telex : 28536 MICROF G 

CIS COBOL and FORMS- 2 are ir ademarks of Micro Focus, Inc. • CP/ M is a registered 
trademark of Digita l Research • Apple II is a registered trademark of Apple Compuler, 
Inc. • DEC is a registered trademark of Digi1al Equipment Corp . • 280 is a registered 
trademark of Zilog, Inc. 

Circle 220 on Inquiry card . 

Willi MIC:RO FOC:US 

The COBOL Company 



Biesale 

onK~l 


I 6K ... $149.95 
32K ... $199.95 
48K ... $249.95 
64K ... $299.95 

New JAWS-ID 
The Ultrabyte Memory Board 

Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our cost saving with you. But don't be 
surprised if the next time you see 1his ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 
ONE CHIP DOES IT ALL 
Jaws-IB is the Rolls-Royce of all the SlOO dynamic 
boards. Its heart is Intel's single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
. . delay lines . . . massive heat sinks ... unreliable 
trick circuits. JAWS-IB solves all these problems. 
LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh ... fast performance .. . low power 
consumption ... latched data outputs ... 200 NS 
4116 RAM's ... on-board crystal ... RAM Jumper 
selectable on BK boundaries . .. fully socketed ... 
solder mask on both sides of board ... phantom line 
. . . designed for 8080, 8085, and zao bus signals . . . 
works in Explorer, Sol, Horizon, as well as all other 
well-designed SlOO computers. 

IO·UAV MONEY·BACK TRIAL: lty II rully wired ~ 
<11u1 wswa board ror IO days-1hencllhnke1!p 
II, n~turn II for kll. or simply n~turn II In worlilng 
rondlllon. ~ 

······································~ • Conlinentill U.S.A. Credit Car• Buyers Outside Con11eclicu\: • 
:To ORDER CALL TOLL FREE 800-243-7428: 
• From Connecticut Or For Assistance: 
: (203) 354-9375 

: Pleose send Ilic items checked he/ow: 

: JAWS-IB kit: •
:o 16K. .. . . .. ........ • ..• . . .. • .. . . .. . . $149.95* : 

• D 32K. . .. ...... . . ... . . .. .•. . ... .. . . .. $199.95* • 

: D 48K. ...... . ... .. ........ ..... .. . . .. $249.95* : 

: D 64K. . . . . .. .... ......... . .. . .... . ... $299.95• : 

: JAWS-IB Fully Assembled, Wired & Tested: ::o 16K. ... .. ... .. .. ..... . .. . ..... .. . .. $179.95*::o 32K. .............. . . . .... . . . ..... . . $239.95* : 
• D 48K... . . ... ...... . ........... . . . . .. $299.95* •
:o 64K. ............... ... ............. $359.95·:
. .
:o EXPANSION KIT, 16K RAM Module, to expand: 
• JAWS-IB in 16K blocks up to 64K. $59.95 • 
: *All prices rilus $2 postuge flnd in."i11rrn11 :e ($4 .0D CanmJn). : 
: Conncdir:ut msidcnls mid s<J/cs {(JX. :. . 

:Total enclosed: S : 
•O Personal Check D Money Order or Cashier's Check • :o VISA D Master Card (Bank No. ) : . .

:Acct. No. _________ Exp. Date __ • 

:signature -------------­

=p~~c --------------~.: Address _ ____ _________ _ . 
:City ------------ - -- ­

Zip ___ _
:s1a1e ------- ­. 
~Ii\\ ~~!~2~o~~~w~~B. ~l0~7°76.•...........••....•••..................· 
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mined, it then performs the remaining 340 bytes of memory for program 
steps (4, 5, and 6) of the program's storage. This exceeds memory 
data-acquisition routine. available in the trainer alone, unless 

some page-zero memory is used for 
this purpose. Addition of theBuilding the Timing System 
ETA-3400 expansion accessory easily I have just described the system­
provides the additional program­independent design details of a two­
storage space required. channel, data-logging, millisecond 

Figure 6 is a complete circuittimer using a Motorola MC6840 
diagram for the two-channel,programmable-timer module; I will 
millisecond timer. The entire circuit now show you how to implement this 
(except for the phototransistors) maydesign on a Heathkit ET-3400 micro­
be wired on · the trainer's built-inprocessor trainer. 
breadboard socket (see photo 1).We have seen that a millisecond­

Figure 6 contains one system­resolution timer requires a 1 kHz ex­
ternal timing signal, and we have seen dependent feature that requires ex­
how this external timing signal can be planation. The ET-3400 trainer uses a 
scaled from a 1 MHz microprocessor bidirectional buffer to couple its data 
clock. The implementation assumes bus to outside devices. Normally set 
the use of an ET-3400 trainer with a in the write (output) state, this buffer 
1 MHz crystal-controlled clock. This is placed in the readJinput) state by 
1 MHz clock is a feature of all pulling the trainer's RE (read enable) 
trainers modified for use with the line low. The 7445 binary-to-decimal 
Heathkit ETA-3400 expansion ac­ decoder in figure 6 provides the ad­
cessory. dress decoding needed to do this each 

The demonstration program (see time the trainer reads the MC6840 
listing 2) assumes the availability of registers. Text continued on page 144 

Listing 2: Complete timer-demonstration program for using the Motorola MC6840 
with Heath's ET-3400 microcomputer trainer. The program (written in 6800 assembly 
language) assumes the availabilty of 340 bytes of memory for program storage, so an 
ETA-3400 memory-expansion module must be installed . 

M68S AM IS THE PROPERTY OF MOTOROLA SPD, INC. 
COPYRIGHT 1974 TO 1975 DY MOTOROLA INC 

MOTOROLA M6800 CROSS ASSEMBLER, RELEASE 1.2 

00001 NAM TIMLOG DY j. 1-1. GIBSON, ALMA COLLECiE 

00003 0000 CJF\G 0 

0000'.'j 0000 0003 Tll Fi MF< 3 I ELAPSED TIME A 
000011 0003 0003 T 12 Fi MB 3 I ELAl''SED TIME fl 
00007 0001> 0003 Tt:l f(MB 3 I ELAPSED TIME (" 

00009 0009 0003 T'..'l l~MB 3 I ELAPSED TIME D 

00010 oooc 0003 T22 f(MB 3 I ELAF·~;ED TIME E 

0001 l OOOF 0003 123 f(Mf< 3 I ELAF'SED TIME F 


000:1.3 00:1.:' 0001 TEMP1 f(MB 

00014 oon 0001 TE::MF'2 f(Ml< 


ooou, 0014 ()()()::.'_ F'OJN Tl Fi MD 2 I POINTER EUR TIMER ll 

000'1.7 00:11., ooo:• P[)JNT2 FiMf< ,., 

I POINTER FOR TIMER l? 


0001'1 OOF7 UIFiO E1lU $00F } I MONITCJf( VECT!m~; HEl~E ON rnll 

00021 * AflflF~ESSF::i IN Pl(()[ifMMMADU TIMING MODUL.F 

ooo:.•c; 11000 c1:i1 EClU $[1000 
000'..'4 BOCH CF:? [[HJ Cl(l-/-1 
00025 11000 c::1:n [[JU CF\l 

0002/ 1100·1 STATUS EOLI CR2 I CONTAINS INTERR UP T FLAGS 

ooo::_''i' 11002 Mt EWJ 

Listing 2 continued on page 136 



New from HIPL0T™ 

6-pen plotting for as little as $1480*. 


FCC: class B tested. 
UL listed . 

~~· ~. PJ!f@PJ---
And you can retrofit your present single pen HIPLQT for only $395. 


The new HIPUZ>T DMP Series 
6-pen option makes high perfor­
mance multi-pen plotting affor­
dable . It's available on all six 
models in the HIPLCZ>T family so 
you can enjoy the advantages of 
multi-colored plots on surfaces of 
81/2" x 11" (DIN A4) or 11" x 
17" (DIN A3) . Of course, you also 
get the standard HIPLQ)T range of 
capabilities such as intelligence, 
controls, interfaces and resolu­
tions. There's a model for virtually 
every plotting application. 

Big Performance in a Small Plotter 
Since it's introduction, the 

HIPL0T DMP Series has been rec­
ognized as the innovative plotter 

TM Trademark of Ho uston Instrument. 
• 	U.S. Suggested retail prices. 


Centronics'!I registered trademark of 

Centronics Data Computer Corp. 


line which made low-cost, high 
performance digital plotting a 
reality. 

·Now, with our new 6-pen 
option, there's an exciting new 
dimension in the DMP Series' ver­
satility. Imagine two standard 
models with RS-232-C and parallel 
interfaces, four intelligent models 
with RS-232-C or Centronics® 
compatible interfaces, a choice of 
controls, resolutions, and pen 
speeds. Add to this the ability to 
plot with 6-pens on paper, vellum 
or mylar (idea\ for overhead pro­
jectors) and you have the ultimate 
plotter price/performance com­
bination - the perfect choice for 
the user or OEM. 

Circle 165 for literature 
Circle 166 to have representative call 

Easily Retrofitted to Existing 
HIPL<Z> T Models 

If you already have a single 
pen DMP-2, 3 or 4, don't despair. 
For as little as $395* you can 
upgrade these models with our 
6-pen conversion kit. It's simple to 
do ... and the complete change 
can be made by the user in only 
six minutes. 

So why wait? Let us send you 
complete information on this 
breakthrough in affordable, multi­
pen plotting. Contact Houston In­
strument, One Houston Square, 
Austin, Texas 78753. (512) 837-2820. 
For rush literature requests, outside 
Texas, call toll free 1-800-531-5205. 
For technical information ask for 
operator #5. In Europe contact 
Houston Instrument , Rochester­
laan 6, 8240 Gistel, Belgium. 
Phone 059127-74-45. 

houston instrument 
GRAPHICS DIVISION OF 

BAUSCH & LOMB e 



~STATE-OF-THE-ART 
~ SS16K/IEEE 

16K STATIC RAM BOARD 

ONLY $17995 
Expand your system beyond 
64K- add universal bank 
select option for only$20.00 

1 1 -·

New: SS16K/IEEE RAM 
It's everything you need in a 16K static RAM board 
- at the lows! price you've ever seen. The 
SS16K/IEEE comes with all the high performance 
features listed below; And unlike obsolete-design 
RAM's (without bank select) you can add-on our 
universal software bank-selector system anytime, 
now iusl$20.00. This makes the SS16K/IEEE capa­
ble of addressing 2,048 different banks. You can add 
memory beyond the 64K limit. You can expand to a 
multi-terminal system. 
FEATURES OF SS16K/IEEE: 
• 	 Low-power 2114's 
• All inputs and outputs meet the proposed IEEE 

standards for the SIOO bus. 
• 4.0 MHz operation. 
• 	 Schmitt trigger buffer on all signals for maximum 

noise reduction. 
• Addressableon 16K boundaries, 0-64K, dip switch 

selectable. 
• 	 Phantom option, dip switch selectable. 
• 	 PWR/MWRITE option, dip switch selectable. 
• 	 Glass epoxy PC board with gold-plated contacts 

and double-sided solder mask. 
• 	 Fully socketed. 
• 	 Four separate regulators, for maximum stability. 
WITH 81\NK SELECT OPTION lnow just $20.00) 

YOU /\DD THIS: 

• 	 Software bank selector featuring a universal 

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

• 	 LED Indicator to display status. 

10-Dl\Y MONEY·Bl\CK TRll\L: ny a !Ully wired 
and tested board for IO days-then ellher keep 
ii, return II for kll, or simply return II In working 
condllion. 

~.c~· .;·~ 
~:.-r- - -

~f!:,,nnm;;n~rn:;,,r~~~··11.a!l!IJI 

Listing 2 continued: 

00030 BOO~~ u ECIU 

000~12 8004 M2 i::CHJ Cf(l-14 

ooo:n 8()()~j L':> mu CIU\5 


00035 UOOi.i M3 EOU CRH-6 
00036 8 007 L3 FrlU CR1+7 

00 0 3 [1 * THESE ET-3400 MONITOR SUBROUTINES ARE USED. 

00040 FCf<C REDIS EQU SFCBC I RESETS DISPLAY TO 1ST LFD 
00041 FE2B OUTHEX EQU SFE2B I DISPLAYS HEX DIGIT FROM 'A' 
00042 FE3A DUTCH EQU SFE3A I DISPLAYS CODED CHARACTER 
0004:3 FDI<B ENCODE EQU IEDBB I RETURNS KEY'S HEX VALUE 
00044 FD/B DSPLAY E[lU SFD7B I DISPLAYS HEX DIGIT STRING 
00046 * THESE STEPS INITIALIZE TIMERS 1 AND 2 FOR USE IN 
00047 * TH E PULS E WIDTH COMPARISON MODE IN WHICH AN IRQ 
00041:1 * INTERRUPT rs GENERATED AT THE END OF EACH TIMED 
00049 * INTERVAL. TIMER 3 rs USED TO SCALE THE 1MHZ 
00050 * MICROPROCESSOR CLOCK TO PROVIDE A 1KHZ EXTERNAL 
000'.'il * CLOCK FREQUENCY TO TIMERS 1 AND 2. 

OOO'.'i3 0100 	 ORG $l.OO I START FROM THIS ADDRESS. 

OOO~i~i 0100 OF START SEI I MASK IRQ INTERRUPT 

00057 0101 CE 01F3 LDX t499 I SCALING FACTOR= 21499 +1 1 
0005B 0104 FF B006 STX M3 I INITIALIZE TIMER t3 

00060 0107 B6 fl? LDA A t$82 I CONFIGURE TIMER t3 FOR USE 
00061 0109 B7 flOOO STA A C:l~3 I AS A SCALAF\ 

00063 010C B6 59 LDA A t$59 I CONFIGURE TIMERS ti AND t 2 
00064 010E Bl B001 STA A CR2 I FOR PULSE WIDTH COMP MODE ; 
00065 0111 B7 flOOO S TA A CR1 I INTERNALLY RESET ALL TIME RS 

00067 0114 4A DEC A I CLEAR INTERNAL RESET BIT 
00068 0115 87 BOOO STA A CR1 I TO ENABLE ALL TIMERS 

00070 * ON IRQ, THE ET -3400 VECTORS TO LOCATION 
00071 * tUI RQ, WHERE IT MUST FIND A JUMP INSTRUCTION 
00072 * AND A VECTOR TO TRANSFER TO THE PROGRAM'S 
00073 * IRQ SERVIC E ROUTINE AT LOCATION tPOLL . 

00075 011B B6 7E UM A U7E I LDA A WITH JUMP COMMAND 
00076 011A 97 Fl STA A UIRQ I STORE JUMP COMMAND AT UIRQ 

0007B 011C CE 01BE LDX tPOLL I JUMP TO THIS LOCATION 
00079 011F DF FB STX UIRCH1 I STORE tPOLL AT UIRQ VECTOR 

00081 0121 OE CLI I CLEAR IRQ INTERRUPT MASK 

00083 * INITIALIZE THE MEMORY LOCATION P OI NTERS 

00085 0122 CE 0009 LDX H 21 
OOOB6 0125 DF 16 STX f'OINT2 

·······································~ OOOBB 0127 CE 0000 LDX tT1l:¥01io~~~~Ac~l.t' ~·~~tF'R~~,~~~~~";_c;~~si OOOB9 012A DF 14 STX POINTl 
: From Connecticut or For Assistance: • OOO'l:I. * CLEAR ALL MEMORY LOCATIONS 
: (203) 354-9375 
: Plense send !he ilems checked helow: 00093 012C 6F 00 CLEAR CLR o,x I CLEAR THIS BYTE 
: SS16K/IEEE without bank select: • 000'?4 012E OB INX I POINT TO THE NEXT BYTE
:o Kit .......... . ..... .. ....... ... .... $179.9s•: 
 00095 012F BC 0012 CF'X tT23·13 I DONE YET" 
•D Fully assembled, wire & tested .... , . , . $199.9s•: 00096 0132 26 FB BNE CLEAi'< I GO CLEAR THE NEXT BYTE 
: SS16K/IEEE with bank select: •:oKit ...... . ......................... $199.9s•::oFully assembled, wired & tested . , .....$229.95': 

000'10 * MA I N PRO GRAM LOOP 
: ·111usS2 poslagc & insurance ($5.00CamJd(JJ, Connt!Clicul rcsi-: 
: dcnls add sales lc1x. : 

•D SS16K/IEEE bank select option.... ... .. $20.00-• 

00100 0134 8[1 11 l~ UN t1SH ~;HOW /SHOW LE TTERS OF LOGGED TIME S. 00101 0136 m1 30 B SR KEY /RETURNS DEBOUNCED KEY IN ' A': Total enclosed: S 	 • 
00102 0138 24 FA fcCC RUN I GO BACK IF NO KEY PRES SED•O Personal Check 0 Money Order or Cashier's Check•:o VISA D Master Card (Bank No. i:. 	 . 
00104 013A 4D TST A 

: Acct. No. 	 Exp. Date __• 00105 0138 27 C3 HECl STr~RT I GO TO START ON 'O ' KEY. 
•Signature --------------­
:Print 00107 0130 EID 3'.> BU I'( SETX / POINT TO KEYED LO CATION! 1.:..mC-- - - ------ ----- ­ 00108 013F 24 F3 f<CC hllN / BRANCH II·" 1 \ EY~i l --? 1·11· .t·ll h 
: Addrcss _______________. 00110 0141 0[1 44 	 f\EADOLI I SHOW KEYED ELAPSED TlME:city - - -------------­

00111 0143 0[1 6E 	 l~ELEAS I WAIT FOR KEY RELEA SI
:State 	 Zip ____ 00112 0145 20 ED 	 RUN I RETURN TO SHO W LETTERS 

Listing 2 continued on page 138-~~!~2~!~~w~§!?.h1~;76. 
-······································~ 
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NEW!!! THE * Listing 2 continued:

ELECTRIC MOUTH 00114 * THIS ROUTINE DISPLAYS LETT ERS FOR MEMOR Y 
OOll~i * LOCATIONS IN WHICH ELAPSED TIMES ARE LOGGED, 

00117 014 7 CE 0000 SH OW LDX tT11 I POINT TO THE FIRST LOCATION 
00118 014A 86 OA LDA A l$0A I INl I IAI Jl F DISPLAY LETlUi 
00119 014C BD FCBC ~ISi~ RED IS I I NI lln L J l ~ DISPLAY POlNTER 

00121 014F E6 00 SHOW :I. L.DA f< o,x I TEST f<IT7 FOR TIME LOGGFD
for S100, Elf II, Apple, TRS-80 Level II* 00122 0151 2A 05 Bf'L SHOIJ2 I f<RANCH IF ND TIM E LOGGED 

From $99.95 kit 00124 0153 BD FE 28 OUTHEX I SHOW THE LETTER FROM 'A ' 
Now- teach your computer to 00125 0156 20 06 	 SHDW3 
talk, dramatically increasing 

00127 0158 36 SHOW2 PSH A ! SAVE THE LETTER FRO M 'A'the interaction between you 
OOl.213 015'/ 4F cu~ A I PREPARE TO SHOW A BLANKand your machine. OOJ.:.•9 015A BD FE3A J ~JI': OUT CH I SHOW A BLANK HERE 

That's right: the ELECTRIC MOUTH actually lets 00 130 015D :12 PUL A I RESTORE KEYED LE TTER TO ' A'your computer talk! Installed and on-line in ju•t 

minutes, it's ready for spoken-language use in offic:e, 

business. industrial and commercial applications. 
 0013 2 015E 4C SHOW3 INC A I INC '.~' TC! Tl-IE NIC XT LFTT l::J<: 
in games. special projects, R&D, education, secu­ OOLl:.I 015F 08 INX 

rity devices - there's no end to the ELECTRIC 
 00134 0160 on INX I ADVANCE THE POINTER 10 TH ~ 
MOUTH's usefulness. Look at these features: OOLl~i Olbl 08 INX I NEXT 3- BYTE MEMORY LD CATTON 

• Supplied with 143 words/letters/ phonemes/ 00136 0162 8C 001 2 CPX tT 23t3 I DONE YET'i' 
numbers. capable of producing hundreds of words OOLl'/ 016'.i 26 Ef! BNE !iHCllJl I EXAM.INF Tiff Nl'XI' LOL:A 'T I !IN
and phrases. 

• 	 Expandable on-board up to thousands of words 

and phrases (just add additional speech ROMs as 
 OOL:\9 0167 39 RTS 

they become available). 
 00141 * THIS ROUTINE DEBOUNCES A PRESSED KEY AND RETURNS 

• Four models. which plug directly into SlOO. Apple. 00142 * ITS HEX VALUE IN ACC A. THE ROUTINE ALSO 
Elf II and TRS-60 Level II computers. 00143 * RETURNS CARRY SET FOR KEY PRESSED, CARRY• 	 Get it to talk by using either Basic or machine 

lansuage (very l!asy lo use. complele instructions 
 00144 * CLEAR FOR NO KEY PRES SED, 

wilh. examples included). 


• Uses National Semiconductor's " Digitalker" 00146 0168 C6 14 KEY LD A B t20 I INITIALIZE DELAY COUNTERsystem. 
• 	 Includes on-board audio ampli fier and speaker. 


with provisions for exter nal speakers and 
 00148 016A BD FDBB KEY1 JSR ENCODE I RETURNS KEY VALUE IN 'A' 
amplifier. 00149 016D 24 04 BCC KEY2 I BRANCH IF NO KEY DOWN 

• 	 Adds a new dimension and excitement to pro· 

gramming: lets you modify existing programs and 
 0015 :l 016F 5A DEC B I DECREMENT THE DELAY TIMEgames to add spoken announcements of results. 
warnings. etc. 00152 Ol.70 26 FB BNE KEY1 I GO BACK, IF DELAY NOT DONE 

* Installs in jusl minules. 

Principle of Operation: The ELECTRIC MOUTH 
 00154 0172 OD SEC I SET CARRY IF KEY DOWN 

stores words in their digital equivalents in ROMs. 

When words. phrases. and phonemes are desired, 
 00156 0173 39 KEY2 RTS 
they are simply called for by your program and then 

synthesized into speech. The ELECTRIC MOUTH 

system requires none of your valuable memory 


00158 * THIS ROUTINE USES THE HEX VALUE CIN ACC A)space except for a few addresses if used in memory 
mapped mode. In most cases, output ports (user 00l~i9 * OF THE KEY PR ES SED TO POINT X TO THE PROPER 

selectable) are used. 
 00160 * MEMORY LOCATION, THE ROUTINE RETURNS CARRY 

Spoken Material Included, 00161 * SET IF KEYS A-F PRESSED• CARRY CLEAReighteen at dollar inches number s.s c I
"'"two mn1:1~ cancel down is nf second d 
 00162 * IF KEYS 1- 9 ARE PRESSED. 
th ... iv.:enty case equal ii nfr &el 

four thirty cent e rrur kilo un space w 

fl\·e fony 400hertz lone feet left out speed x 
 00164 0174 CE 0000 SETX LDX tT11 I POINT X TO FIRST LOCATION

0
Se\·en ~i~~y ::r1!1~0n': ruei l:!er ~:nthesis :::~ i i 00165 0177 C6 OA LDA B t$0A I INITIATE 'B'
eisht seventy 40ms silence gallon limil percent stop 

nine ei.ghty 80ms silence go low please than 


ninety 160ms :iilence gram lower plus !he 

el""even hundred J20ms silence great mark potnt time m 
 00167 0179 11 SET X1 CBA I DOES 'B' EQUAL KEY VALUE? 
tweh·e 00168 017A 27 09 BECl SETX2 I BRANCH IF EQUALthine-en ~i~~nd ~~ik ~:~~er ~;j~r ::s~ ~~ 
fourteen comma high mil\i rale voh p 

fi teen •gain control higher minu, re weight q 


danger hour minule ready a r 
 00170 017C OC CLC I CLEAR THE A-F KEY FLAG~:~~~ :~rre degree in near riBhl b 00171 017D 2B 07 BM! SETX3 I RTS IF 'B' KEY VALUE 
.. 'Elf II" ond "The Electric Mouth" ore reg t ademorks of 

Netronics R&D Ltd. "Apple" is a reg. trodemork of Apple 

Computer Inc. ''TRS-BO Leve/ If' is o reg. t odemark of Tandy 
 001 7:~ 017F 08 INX 
Corp. 00174 0180 08 INX I ADVANCE THE POINTER TO THE 

Conl/nentel U.S.A. Credit Card Buyers Oulslde Connecllcul 0017~i 01B1 OB INX I NEXT 3- BYTE MEMORY LOCATION 
• CALL TOLL FREE 800-243-7428 00176 0182 5C INC B I INCR EMENT 'B' AND 
: To Order From ConnecUculOr For 1'echnlcel !lsslslence, Blc., 00177 01B3 20 F4 BRA SETX1 I GO COMPARE AGAIN 
: Call (203) 354-9375 

00179 0185 OD SETX2 SEC I SET THE A- F KEY FLAG:NETRONICS R&D LTD.nept ss 
: 333 Litchfield Road, New Milford, CT 116776 00181 0186 39 SETX3 RTS
: Please send the items checked below: 001133 * READOUT ROUTINE: DISPLAYS KEYED LETT ER AND
: D SIOO"Electrlc Mouth" kit .. ... ......... SOD.OS. 
 00184 * ELAPSE D TIME STORED IN THIS LOCATION. THE• 0 Elf II "Electric Mouth" kit • .•••..... .. . . soo.os: 


OOJB~i * DISPLAY !$ IN SECONDS WITH RESO LUTION TO: D l\pple "Electric Mouth" kit •• •• •..•.•••• SI IO.OS • 001H6 * 1 MILLISECOND. LEADING ZEROS TO THE LEFT: 0 TRS· BO Level II "Electric Mouth" kll . • ... SI IO.OS I 
OO!.B7 * OF THE DECIMAL POINT ARE SUPPRESSED.: Add $20.00 for wired& tested units. All pt us $3.00 postage & in­

• surance. Conn res. add sales tax. 
00189 0187 E6 00 READDU LDA B o.x I FETCH BIT 7: Total Enclosed S----- ------­ OOJ.90 0189 2A 27 BPL READ2 I BRANCH lF NO TIME LOGGED•: D Personal Check D Cashier's Check/Money Order 

: 0 Vls_e D Mesler Charge (Denk No. ----­ 00192 018B :56 PSH A I SAVE KEY VALUE <FROM 'A'> 
00193 018C BD FCBC JSR RED IS I INITIALIZE DISPLAY POINTER: llccl.No. - ------------- ­
00194 018F C6 03 LDA B t 03 I TO DISPLAY 3 BYTES:Signature --------Exp. Dale ---

1 00195 0191 BD FD?B JSR DSPLAY I DISPLAY THIS EL APS ED TIME: Print : 
: Name ----------------• 
I 	 I 00197 0194 BD FCBC JSR RED IS I RESET THE DISPLAY POINTER 
: Address 	 : OOl.98 0197 32 PUL A I RESTORE KEY VALU E TO 'A' 
I 	 I 

: Clly : Listing 2 continued on page 140 

~~·~~e...................~tr••••••..••..••: 
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The professional wants good soft­
ware, wants it fast and backed by 
expertservice - There's one answer 
- Westico, the Software Express 
Service that really del ivers ... 

Call (203) 853-6880 for overnight delivery or. .. 
when you need expert service. 

- Quality Software! 
Westico constantly improves its 
quality software in a wide range of 
categories including~ Accounting. 
Professional Time Accounting. Text 
Processing. Planning and Analysis. 
Telecommunications. Data Man ­
agement. DevelopmentTools. Lan ­
guage Processors. 

- Your Program Overnight! 
Westico knows that the speed in 
which you receive a program is 
often a key consideration in your 
selection. That's why Westico is the 
only software company to offer 
overnight delivery. 

- Our 24-Hour 
Computer Hotline! 

For detailed program information 
or for quick access ordering, just 
dial-up the Westico com puter ( 300 
baud) (203) B53-0B16. 

- The Software for a wide 
variety of CP/M™ and other 

computer systems: 
TRS-BO Model IL Apple, Vector 
Graphic, iCom, Cromemco, North 
Star, Micropolis, Ohio Scientific, 
Altos, Dynabyte, SuperBrain and 
more. 

- Professional Service 
Westico is staffed by experts who 
understand your software and the 
equipment on which it runs. It's 
nice to know when you need serv­
ice or advice, a Westico expert is 
standing by. 

Send for our NEW FREE Catalog. 

- Professional Software 
Current Westico products with new 
prices for complete systems and 
documentation alone: 

Accounting: ACCOUNTS PAYABLE 
495/60 • ACCOUNTS RECEIVABLE 
495/60 • CLIENT WRITE-UP B95/60 
•GENERAL LEDGER 495/60 • INVEN­
TORY CONTROL 595/60 • PAS-3 
DENTAL 990/40 • PAS-3 MEDICAL 
990/40 •PAYROLL 495/60 •PROP­
ERTY MANAGEMENT B95/60. 

Professional Time Accounting: 
DATEBOOK™11295/25 • ESQ-1 Legal 
1495/50 • ESQ-1 Legal Demo 75/50 
• 	PTA 595/40 • PTA Demo 75/40. 

Text Processing: MAIL-MERGE™ 
125/25 • MINCE 125/25 • SPELL­
GUARD™ 295/25 • TEXTWRITER 
125/20 • WORDMASTER™ 145/ 40 
• WORDSEARCH™ 195/ 40 e WORD­
STAR™ 450/60. 

Planning 8c Analysis: MILESTONE™ 
295/25 • MINIMODEL 495/50 •STAT­
PAK 500/40 • TARGET 195/25. 

Telecommunications: ASCOM 
175/20. 

. . . Dial-up our 24-hour Computer Hotline (300 
baud) (2013) 853-0816 for program information or 
orders. 

Data Management: CBS 395/50 • 
CBS Demo 75/50 • CBS LABEL 
OPTION B0/10 • HDBS 300/35 • 
MAILING ADDRESS 395/60 •MAG­
SAM Ill 145/25•MAGSAM IV295/25 
• MDBS 900/ 35 • MDBS DRS 300/5.• 
MDBS RTL 300/ 5 • MDBS QRS 300J5 
• PRISM/ADS 795/55 • PRISM/IMS 
495/55 • SELECTOR IV 550/ 35 • 
DATASTAR ™ 350/60. 

Development Tools: GENERAL SUB­
ROUTINE PAK 295/30 •APPLICATION 
UTILITIES 495/30 •STRING BIT™ 65/15 
• STRING/BO™ 95/15 • STRING/BO 
SOURCE 295/-. 

Language Processors: LYN X Over­
lay loader 250/25 • BASIC COM­
PILER 395/25 • BASIC-BO 350/25 • 
CBASIC-2 120/15 •NEVADA COBOL 
150/25 • PASCAL/M 175/20 • PAS­
CAL/MT+ 425/30 •PL/I-BO™ 475/35 
• 	S-BASIC™295/25. 

Miscellaneous:SUPERSORT 1225/ 40 
• SURVEYOR 550/60 • ULTRA­
SORT 11™ 165/15. 

New from Westico 
LYNX a friendly overlay linker. 
LYNX is an overlay linker for c reating 
executable programs from relocatable 
files produced by Microsoft's FORTRAN. 
COBOL. and MACR0-80 languages. 
LYNX allows the construction of pro­
grams that use a ll ava ilable memory 
including that used by LYNX itself. Maxi­
mum size p rograms under Microsoft's 
L80 linker can be increased at least 
9K using LYNX without overlays. 
The overlay capability of LYNX is vital for 
programs larger than available memory. 
With overlays. many large programs on 
minicomputers or large mainframe 
computers can be easily moved to a 
microcomputer. 
YNX offers many features not found in 

L80. For example. LYNX can be told to 
get commands from a disk file. The 
"HELP" feature displays a complete list 
of LYNX commands. Mapping informa­
tion can be sent to the screen. printer or 
disk files. LYNX can decode Microsoft 
REL files for inspection. 
LYNX uses overlays in a tree structure. 
Any routine is available to any overlay 
that is higher on the branch than the 
routine itself. 
Complete system with documentation 
S250. Documentation a lone S25. 

4 WAYS TO ORDER 

• 	 Write Westico. Inc .. 25 Van Zan't Street. 
Norwalk. CT 06855. 

• 	 Call (203) 853-6880. 
• 	 Telex 643-788. 
• 	 Dial-up our 24-hour computer (300 baud) 

(203) 853-0816. 
MasterCard and VISA accepted. 
Prices do not include shipping and are subject 
to change. In CT add 7Yi% sales tax. 
Manual price may be credited toward pur­
chase of software. 

Dealer inqwries invited. Copynght ~ 1981 Wesrcco Inc 

\VESllCO 

The Software Express Service 
25 Van Zant Street• Norwalk, Connecticut 06855 

(203) 853-6880 •Telex 643-788 



SOFTWARE 
DEUElOPmEm 

TOOLS FOR 
IDDUSTRY 

CP/M CROSS-ASSEMBLERS 
Fast , comprehensive cross-assemblers 
to run under CP/M. • Extensive pseudo­
ops include full listing control, nested 
conditonals, mnemonic synonyms, and 
inclusion of external source fi les. Gen­
erate object file , assembly listing, and 
symbol table from source code for nine 
popular microprocessor families. 

XASM05 . . . . .. 6805 
XASM09 . . .... 6809 
XASM18 . ..... 1802 
XASM48 ... ... 8048 
XASM51 .. ... . 8051 
XASM65 .. .. .. 6502 
XASM68 . .. . . . 6800/6801 
XASMFB . .... FB/3870 
XASM400 ..... COPS400 

Assemblers ... . $200.00 each 
Manual only. . . . $25.00 

8048 DEVELOPMENT PACKAGE 
Now you can use the 8048 family of 
single-chip microcomputers without 
buying expensive equ ipment. Develop 
8048 software with the XASM48 cross· 
assembler. Then plug our EPR­48 board 
into your S-100 system to program the 
8748 EPROM version. (Similar packages 
for 8051 and TMS9940E coming soon.) 

8048 Development Package .. . $574.00 
EPR-48 alone .. . ....... . . .. . $449.00 

PROM EMULATOR BOARD 
Debug dedicated systems qu ickly. Our 
PSB­100 PROM Emulator is an S-100 
board with up to BK of RAM. Cable with 
24-p in plug replaces PROM(s) in your 
target system for instant program test­
ing. 

PSB-100 PROM Emulator .. $445.00 w/ 
2K RAM 

Listing 2 continued: 
00199 0198 BD FE28 JSR OUTHEX I SHOW KEY PUSHED !FROM 'A'l 

00201 019B A6 00 LDA A OrX I GET lST DIGIT <AND BIT 7)
00202 019D 84 OF AND A t$0F I MASK TO FIRST DIGIT 
00203 019F 26 OC BNE READl I BRANCH IF NOT LEADING ZERO 

00205 OlAl BD FE3A JSR DUTCH I BLANK 2ND 7-SEGMENT LED 

00207 01A4 A6 01 LDA A lrX I GET 2ND <AND 3RD> DIGIT 
00208 01A6 84 FO AND A t$FO I MASK TO 2ND DIGIT 
00209 01A8 26 03 BNE READ! I BRANCH IF NOT ALSO ZERO 

00211 OlAA BD FE3A JSR DUTCH I BLANK 3RD 7-SEGMENT LED 

00213 OlAD 86 01 READ! LDA A f $01 
00214 OlAF B7 C147 STA A $Cl47 I LIGHT 3RD DECIMAL POINT 

00216 01B2 39 r;EAD 2 RTS 

00218 * THIS ROUTINE WAITS FOR A KEY RELEASE 

00220 01B3 C6 14 RELEAS LDA B t20 I INITIALIZE DELAY COUNTER 

00222 01B5 BD FDBB RELl JSR ENCODE I GET KEY RELEASE CONDITION 
00223 01B8 25 F9 BCS RELEAS I KEEP TRYING UNTIL RELEASE 

00225 OlBA 5A DEC B I DECREMENT THE DELAY TIME 
00226 OlBB 26 FB BNE REU. I GO BACK IF DELAY NOT DONE 

00228 OlBD 39 RTS 
00230 * THIS BEGINS THE IRQ SERVICE ROUTINE THAT 
00231 * READS AND LOGS THE MEASURED TIMES, 

00233 OlBE B6 8001 POLL LDA A STATUS I GET THE INTERRUPT FLAGS 

00235 Ol Cl 44 POLLl LSR A I SHIFT TIMERl FLAG INTO 'C' 
00236 01C2 36 PSH A I SAVE THE TIMER2 FLAG 
00237 01C3 24 11 BCC POLL2 I BRANCH IF NO TIMERl FLAG 

00239 01C5 B6 8002 LDA A M1 I READ THE TIMER! COUNT AND 
00240 01C8 F6 8003 LDA B L1 I CLEAR THE TIMERl FLAG 

00242 OlCB DE 14 LDX POINTl I POINT TO THE TlX LOCATION 

00243 OlCD BC 0009 CPX tT13+3 I TIMER! MEMORY BLOCK FULL? 

00244 OlDO 27 04 BEQ POLL2 I BRANCH IF FULL 


00246 01D2 SD 18 BSR LOG I LOG COUNT, ADV POINTER 
00247 01D4 DF 14 STX POINTl I SAVE THE NEW POINTER 

00249 01D6 32 POLL2 PUL A I RESTORE THE TIMER2 FLAG 

00250 OlD/ 44 LSR A I SHIFT TIMER2 FLAG INTO 'C' 

00251 01D8 24 11 BCC DONE I BRANCH IF NO TIMER2 FLAG 


00253 OlDA B6 8004 LDA A M2 I READ THE TIMER2 COUNT AND 

00254 OlDD F6 8005 U1A I< L2 I CLEAR THE TIMER2 FLAG 


00256 OlEO DE 16 LDX POINT2 I POINT TO THE T2X LOCATION 
00257 01E2 BC 0012 CPX tT2:H3 I TIMER2 MEMORY BLOCK FULL? 
00258 01E5 2/ 04 BECl DONE I BRANCH IF FULL 

00260 01E7 SD 03 BSf( LOG I LOG COUNT, ADV POINTER 

00261 01E9 DF 16 STX POINT2 I SAVE THE NEW POINTER 


00263 OlEB 3B DONE RTI 

00265 * THIS SUBROUTINE TRANSFORMS AND LOGS THE 
00266 * MEASURED TIMES AND ADVANCES THE POINTER. 

00268 OlEC 43 LOG COM A I COMPLEMENT THE COUNT TO GET 
00269 OlED 53 COM B I HEXADECIMAL ELAPSED TIME 
00270 OlEE SD 5F BSR SAVE I SAVE THE HEX ELAPSED TIME 

00272 OlFO 86 80 LDA A HBO I SET BIT 7 TO SHOW THAT THIS 
00273 01F2 A7 00 STA A OrX I MEMORY LOCATION IS FILLED 
002/4 01F4 SD 04 BSR BD I CONVERT HEX TIME TO DECIMAL 

00276 01F6 08 INX 
00277 OlFJ 08 JNX I ADVANCE THE POINTER TO THE 
00278 01F8 08 INX I NEXT 3 - BYTE MEMORY LOCATION 

00280 01F9 39 RTS 
00282 * THIS ROUTINE CONVERTS THE 2-BYTE HEX NUMBER IN 
00283 * l1X AND 21X TO A 3-BYTE DECIMAL NUMBER IN 

Listing 2 continued on page 142 
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m
P.O. Box 1132 Ansonia Station NewYork, N.Y. 10023 

C d Pascal 

Efficiency\f-Portability 


Flexibility~ trong l)rping 

Now you don't have to contprotnise! 


Whitesmiths Ltd. now offers portable language development systems for four 
families of computers. Approximately one thousand installations use our 
software. 

We support complete versions of both C and Pascal, as compilers and cross­
compilers. You get C automatically when you license Pascal, and you get 
native support with each cross-compiler. Test the software on your VAX 
before burning PROMs for your 68000 or 8080. 

Whitesmiths Ltd. offers a variety of licensing arrangements, the simplest 
being a binary license for use on a single CPU. The full source code is avail­
able with internal documentation. Maintenance, training and sublicensing 
rights may also be obtained. 

Call or write for more information. 

Source Target Machines 
Operating
Systems 8080/Z80 LSl-11 /PDP-11 · VAX-11 M68000 

8080/Z80 
CP/M 

LSl-11 I PDP-11: 
Idris, Unix, RT11, 
RSX-11/M, 
RSTS/E, IAS 

C: $630 
Pascal: $880 

C: $11 30 
Pascal: $1380 

* 
C: $630 

Pascal: $880 

* 

* 

* 
C: $1130 

Pascal: $1380 

VAX-11 
Unix/V32 
VMS 

C: $1130 
Pascal: $1380 * 

C: $630 
Pascal: $880 

C: $1130 
Pascal: $1380 

* * * 
Idris is a trademark of Whitesmiths, Ltd. • Unix is a trademark of Bell Laboratories • CP/M 1sa trademark of Oigiral Research Company • VMS, 
RSX- 11 /M, RSTS/E, LSI- ll , VAX, are trademarks of Digi tal Equipment Corporation • VERSAdos is a t rademark of Motorola Corporation 

*Special Order 

Protect .your software 

iteSffiiths,Ltd. 
(212) 799~1200 
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NO FRILLS! 
NO GIMMICKS! 

JUST GREAT 

DISCOUNTS 
MAIL ORDER ONLY 

ATARI 800 
Personal Computer 

System . . . . . 579900 

NORTHSTAR 
Horizon II 32K ... . . . ... 234900 
Horizon II Qu ad .... . . .. 279900 
Horizon 11 64K . . . . . . ... 299900 
Horiz on Quad 64K . .. . . .339900 

TELEVIDEO 
91 2. . . .. . .... .. 74900 
920 . .. . . . . . . . . . 79900 

HAZELTINE 
1420. . . . . .. .. .. 79500 
1500 . . . . . . ..84900 
1510 .. .. . . .. .104900 
1520 . . ... . . . .122900 

OKIDATA 
Microli ne 80 . . . . . . . .55900 

SOROC Technology 
IQ 120 . . . 69900 
IQ 140 .. . ' .. . ... 99900 

CROMEMCO 
System 3 . . . .. .599500 

Z2H " 799500 

TELETYPE 
43. . . . . . . . .. .. .. .. .. .. 94900 
Acoustic Coupler .. .. .. .. .17900 

DECwriter IV 
LA34 .... . .. . ... 97900 

TEXAS INSTRUMENT 
810 Multi Copy 

Impact Printer . ... .. 149900 
We'll meet or beat any advertised prices! 

Most items in stock for immediate delivery. 
Factory sealed cartons. Full manu facturer's guarantee 

DATA DISCOUNT CENTER 
135-53 Northern Blvd .• Flushing, N.Y . 11354 

Visa• Master Charge• N .Y.S. residents add Sales Tax 
Shipping F.O.B. NY 

Phone Orders Call 212 -895 -5577 

Listing 2 continued: 

00284 * o.x. 1.x AND 2.x . 

00286 OlFA 7F 0012 BD CLR TEMP:I. /TU HOLD lOOO'S & lOO'S COUNT 
00287 OlFD 7F 0013 CLR TEMF'2 /TO HOLD lO'S COUNT 

00289 0200 8[1 48 B[l4 BSR FETCH I FETCH REMAINDER 
00290 0202 co 10 SUB B "'$10 
00291 0204 82 27 SBC A H2l I SUBTRACT lOrOOO 
00292 0206 25 06 BCS B[IJ I BRANCH IF RE MAINDER NEGATIV 

00294 0208 8[1 45 BSR SAVE I SAVE REMAINDER 
00295 020A 6C 00 INC o.x I INCREMENT l.O.ooo·s COUNT 
00296 020C 20 F2 BRA BD4 I GO SUBTRACT ANOTHER 10,000 

00298 020E 8[1 3A B[IJ BSf\ FETCH I FETCH REMAINDER 
00299 0210 CO EB SUB B f$E8 
00300 0212 82 03 SBC A t$03 I SUBTRACT 1000 
00301 0214 25 OA BCS BD2 I BRANCH IF REMAINDER NEGATIV 

00303 0216 8[1 37 BSR SAVE I SAVE REMAINDER 
00304 0218 96 12 LDA A TEMP:l I GET 1 000'S COU NT 
00305 021A BB 10 ADD A •U10 I INCREMENT lOOO ' S COUNT 
00306 021C 97 12 STA A TEMP! I SAVE lOOO'S COUNT 
00307 021E 20 EE BRA B[IJ I GO SUBTRACT ANIJTHER 1000 

00309 0220 8[1 28 BD2 BSR FETCH I FETCH REMAINDER 
00310 0222 co 64 SUB B t$b4 
00311 0224 82 00 SBC A t$00 I SUBTRACT 100 
00312 0226 25 07 BCS B[ll I BRANCH IF REMAINDER NEGATIV 

0031.4 0228 BD 25 BS~"< SAVE I SAVE REMAINDER 
00315 022A 7C 0012 INC TEMF'l I INCREMENT lOO'S COUNT 
00316 022[1 20 Fl BRA £<[12 I GO SUBTRACT ANOTHER 100 

00318 022F 8[1 19 BD1 BSR FETCH I FETCH REMAINDER 
00319 0231 CO OA SUB B t$0A 
00320 0233 82 00 SBC A 000 I SUBTRACT 10 
00321 0235 25 OA BCS BDO I BRANCH IF REMAINDER NEGATIV 

00323 o;>Jl BD lb BSR fl AVE I SAVE REMAINDER 
00324 0239 [lb 13 LDA D TE MF'2 I GET lO'S COUNT 
00325 023B CB 10 B I lO'SADD 1$10 INCREMENT COUNT 

0032b 023[1 [ll 13 ~ITA B TEMf"2 I SAVE lO 'S COUNT 
0032l 023F 20 EE l<l~A BDl I GO SUBTRAC T ANOT HER 10 

00329 0241 9b 12 £<[10 LD~i A TEMf"l I GET 1000'S & 100 'S COUNT 
00330 0243 [lb 13 LDA f< Tl:::M I<.> I GET :I.O'S COUNT 
00331 0245 EB 02 ADD B 2 ,x I A[l[I REMAINDER TO lO'S COU NT 
00332 024l BD Ob BSR SAVE I SAVE f\ECIMAL COUNTS 
00333 0249 :w RTS 
00335 * THIS ROU T INE FETCHES THE NUMBER SAVED IN 1,x 
0033b * ANfl 2,x, 

00338 024A Ab 01 FETCH LDA A l•X 
00339 024C Eb O? LDA B 2,X I FETCH THESE VALUES 

00341 024E :w l~TS 

00343 * TH IS l~OUT l NF SAVES 'A' & 'B' IN l, X 
00344 * AND 2,x . 

0034b 024F Al Ol SAVE STA A 1,x 
0034l 0251 El 02 STA B 2 rX I SAVE THESE VALUES 

00349 025'3 3'l 

00351 END 

SYMBOL TABLE 

T J:I. 0000 Tl~' 0003 Tl :l 0006 T2l OOO'l T22 OOOC 
T23 OOOF TEMF'I. 0012 TEMP2 0013 F'OINT1. 0014 f·OINT2 00:1.b 
UIRO OOF / CIU 8000 Cl\2 8001 CR3 flOOO STATUS fl001 
Ml 8002 Ll U003 M2 8004 L2 i:JOO'.'; HJ BO Ob 
L.3 BOO/ !'~EDIS FCBC Dl.ITHEX FE2B DUTCH n:::rn ENCODE FDF.<B 
))SPLAY F[llf< STAln 0100 CL.EAf': ouc RUN 0134 SHOW 0147 
SHDW1 014F SHIJW2 0:1.~'i B Sl-IDW::l Ol:oE l\EY Ol.6B KEYl OlbA 
KEY2 O:l.l:3 fil::TX OJ.'74 ::; ETXl 01.'?'? SETX2 Ol.U:'.'i SETX:l 01.flb 
READOU OH!/ FffAfll OJ.AD RFAD2 01£<2 l\EL.EAS 0 ll<3 l\ELl OtE<:'i 
POLL Olf<E F'OL.Ll OlCl F'OLL.2 Ol[lb DONE OlEf< UJG OJ.EC 
BD OlFA B[14 0200 B[IJ 020E fl[•2 0220 BDl 022F 
r<n o o;.>41 Fr::TC H 024A ~i1WE 024F 
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Text continued from page 134: controlled by one phototransistor il­
The demonstration program was luminated by a 1 W incandescent 

used to time the motion of two col­ bulb, and each air car carried an 
liding air cars on a linear air track. opaque vane 10 cm long (see photo 
[This apparatus is a cousin to an air­ 2). The vane blocked the light as the 
hockey table.... RSS] Each timer was car passed in front of the phototran­

+5V +5V 

4 8 
lOK RST Vee 

2 TRG OUT 
INCIDENT 

555 

6 THR CTLV 

GROUND 

1 

PHOTOTRANSISTOR 1 
+5V 

lI4 
10K RST Vee 

2 TRG OUT 
INCIDENT 

555 

14 

Vee 

3 26 Gi Cl 28 

C2 4 

5 
MC6840 

03 6 

IRO 9 
C>IRO 

ENAB LE 17 
11'2 

3 2 -­
G2 DO 

25 
DO 

Dl 
2 4 

C> Dl 

D2 23 D2 
6 THR CTLV 

5 
22D3 D3 

GROUND D4 21 D4 

0.05µF D5 20 D5 

l D6 19 D6 
PHOTOTRANSISTOR 2 18D7 D7 

AO 
10 'RSO 

11 -­ 8 
RSTAl RS1 RESET 

A2 
12 RS2 

R/W 
13 R/W 

VMA¢2 

A14 15 cso 

A15 D--------< 16 CSl 

+5V 

7445 

GND 
8 

Figure 6: A complete circuit schematic diagram for the two-channel, data-logging, 
millisecond timer. This is designed to work with the Heath ET-3400 microprocessor 
trainer. 
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sistor. With timers 1 and 2 operating 
in the pulse-width-comparison mode, 
the microcomputer measured how 
long each phototransistor was 
blocked as the cars approached and 
then recoiled from the collision. 
These measured times, the known 
lengths of the opaque vanes, and the 
cars' masses were then used to 
calculate momenta before and after 
the collision. 

I required that each timer be able to 
record three elapsed times. Each timer 
therefore has three memory locations 
reserved for saving its measurements. 
Labeled Tll thru T23 in the demon­
stration program, these memory loca­
tions are accessed during readout as 
times A, B, and C for timer 1 and 
times D, E, and F for timer 2. 

The trainer's six 7-segment LEDs 
(light-emitting diodes) are used for 
data display. Each experimental trial 
begins with the LEDs dark. The 
7-segment LEDs then light individ­
ually to show letter labels of the 
elapsed times as they are measured 
(see photos 3 and 4). When the ex­
perimental trial ends, each of the keys 
A thru F, when pushed, will produce 
a display of the corresponding 
elapsed time (see photo S). Pushing 
the zero key clears all six memory 
locations to prepare for another trial. 

Although the demonstration pro­
gram specifies operation of timers 1 
and 2 in the pulse-width-comparison 
mode, it will just as easily support 
their operation in the frequency-com­
parison mode. To make the conver­
sion, simply change the number 
stored at hexadecimal location OlOD 
from hexadecimal 59 (for pulse­
width-comparison mode) to hexa­
decimal 49 (for frequency-com­
parison mode). 

Conclusion 
This computer-based timer has 

been a stable and dependable mea­
surement tool in my introductory 
physics laboratory. The students en­
joy using it and appreciate the re­
peatability of results attained with it. 
I hope that you too will find it useful, 
and I would be interested to hear 
from readers who develop their own 
applications.• 



SC 
The dedicated power of this complete single board computer is provided to 
each user. making the DISCOVERY MULTIPROCESSOR unique among 
multi-user systems. With the power and expandability of distributed process­
ing • With the economy of shared peripherals• With the flexibility of shared 
and public files• And all of this with full CP/M* and S-100 compatibility 

Multiprocessing Software Multiprocessing Hardware 

Our Distributed Processing Oper­ The ACE 64K Distributed Process­
ating System, dpc/os©, resides in ing Single Board Computer, the 

the Service Processor, establishing a dpc-180'" gives the DISCOVERY 
CP/M environment for each user MULTIPROCESSOR its own unique 
and managing access to the shared architecture. One DPC is dedicated 
system resources. Multiuser facilities to each user providing exclusive use 
are provided for print spooling, for of the on board Z-80, 64K ram and 
interprocessor communication and serial I /0. Access to the shared 
for private, public and shared-update resources is provided by an ex­
files. Several processors can be em­ panded DPC used as a Service 
ployed concurrently by a single user Processor. Additional users can be 
via the enhanced batch submit facil­ added at any time by simply inserting 
ities. And with DISCOVERY all additional DPC's . into the standard 
CP/M compatible programs will S -100 bus - up to a total of sixteen 
execute without modification, thus user processors in a single chassis ! 
protecting your software investment *CP /M is a registered TM of Digital Research, Inc. 

DISCOVERY has been proven in installations throughout the World. 
If you need the Power of Multiprocessing ... it's time you discovered us! 

ESSOR 


The ACE DISCOVERY MULTIPROCESSOR dedi· 
cates a complete 64K Z-80 Distributed Processing single 
board Computer. the dpc-180'" to each user. An ex· 
paneled DPC coordinates all of the system activities. 

Multiuser mainframes with 192K ram start at 
under $6000. The 64K dpc-180'" is priced at 
$1395. Immediate delivery. A complete line of 
standard peripherals including a 26M byte hard 
disk subsystem can be supplied on request 

Dealer and OEM inquiries are invited. 

Action Computer Enterprise,Inc. 

The Multiprocessing Company 


55 West Del Mar Boulevard, Pasadena, California 91105 USA• Cable ACEPAS Pasadena• (21 3) 793-2440 
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In the wake of new technologies, there generally comes 
an abundance of dreams and possibilities. Inherent in 
these possibilities is the seed of some new transformation 
of great or modest proportion. Such a transformation 
first occurs externally, manifesting itself in the conve­
niences or specialized abilities the new technology offers. 
But soon it touches us subjectively and we find ourselves 
perceiving reality differently. We construct new para­
digms to help us understand our changed relationship 
with the world, and structure new vocabularies of ex­
perience. 

Familiar examples of such technologies surround us­
the electric light bulb, radio and television, satellite com­
munication, medical technology, and nuclear energy. 
Each of these has altered our way of life to such an extent 
that any citizen of our culture from a century ago could 
not have entertained the world view we, by nature, have 
today. But, the technology that possesses the greatest po­
tential to transform society and human life is just now 
entering the home: the microcomputer. Unlike some 
previous technological advances, the computer is not 
merely a specialized device fulfilling a specialized func­
tion. The convenience it provides is less tangible than 
bringing light into the home or Broadway entertainment 
into the living room. The computer's role and potential 
are much more abstract and profound. The new promise 
it offers is that of AI (artificial intelligence), which we not 

About the Author 
George Wolfe is a music graduate of Indiana University and has been 

teaching at James Madison University for the past three years. He is a 
member of the Association for Integrative Studies and has been private­
ly researching integrative education and the role of the microcomputer 
in the classroom. Mr Wolfe has al.so been developing integrative arts 
related television programs on a grant from the School of Fine Arts and 
Communications at James Madison University. 

only create, but also, via the computer, communicate 
and interact with. · 

One of the most constructive fields to apply AI (to 
capitalize on its capacity to transform) is education. Vari­
ous applications of microcomputers are already in the 
classroom and their effect has been found to be highly 
reinforcing to the learning process. These applications 
can be placed into the following categories: 

•cataloging and processing of information 
•learning to program a computer 
•using the computer as an instructional tool; ie: CAI 
(computer-aided instruction) 

The first two categories are self-explanatory and may 
even be somewhat familiar. There is no doubt that the 
computer can greatly increase the efficiency of a system 
through data processing, and that skill in computer pro­
gramming is a growing necessity in our society. The third 
category may be somewhat less known, but clearly it is 
growing in use. It involves using computer programs de­
signed to supplement students' assignments in the class­
room. Such programs are usually in the form of drills, in­
formation exercises, or educational games. They often 
provide students with a moderate degree of interaction 
with the computer. 

CAI has been defined in various ways and various 
opinions have been expressed as to its effectiveness. Cer­
tainly the value and success of CAI lies in the creative de­
sign of the programs and the appropriate setting for their 
use. Unfortunately, many teachers seem to view CAI as 
merely an automated drill instructor. Indeed, there is 
some value in having the computer play this role-it can 
hold pupils' attention and effectively reinforce their 
learning. Also, students learn to operate a computer long 
before any formal programming skill is acquired. But 
there is one application of CAI which as yet is relatively 
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unexplored. This is the use of the microcomputer to aid 
students in developing the ability to conceptualize. It is 
my belief that the transforming value of the microcom­
puter will be most fully realized through a concept­
oriented approach to computer-aided instruction. The 
purpose of this article is to awaken educators to the solu­
tions concept-oriented computer instruction offers our 
educational system. 

Artificial Intelligence and Specialization 
Inherent in the growth of technology is the need for 

specialization. New information and research, vocational 
training, and industrial development must accompany 
advancing technologies. Along with these also comes the 
expertise necessary to maintain that growth. With the 
surge of technological and industrial growth in the twen­
tieth century modern education has shifted away from 
the liberal arts toward pragmatism and specialization. As 
this trend has increased the classical ideal of a liberal arts 
education has fallen by the wayside. (See reference 2, 
page 407.) 

While certainly necessary in a technological society, 
there is a danger which emerges if specialization is carried 
too far. This danger is dependence and the loss of com­
prehensive viewpoints. We have seen how a technologi­
cal society can become dangerously dependent on foreign 
energy sources needed to drive that society and maintain 
its standard of living. We have also witnessed how the in­
teraction among nations, motivated by their own in­
dividual interests, demands a perspective in world leaders 
that must be holistic if a stable peace is going to be 
achieved and sustained. Thus, the many specialized tech­
nologies that have brought nations closer together and 
made them dependent on one another have ironically 
recreated the need for the Integrated Person; someone 
who is able to recognize and effectively apply fundamen­
tal concepts to numerous, rapidly changing, and adap­
tively taxing circumstances. Such an individual must 
necessarily possess a more comprehensive understanding 
of the various academic disciplines, so that he or she can 
make decisions that are universally beneficial. 

The common belief among educators today is that this 
ideal is impossible to achieve. It certainly appears that 
way when we examine the flood of information present 
within every discipline. Education, in keeping pace with 
technology, has become so oriented toward information 
gathering and retention that the conceptual links among 

Circle 21 on inquiry card. -150 June 1981 © BYTE Publications Inc 





for 

TRS-80 Models I & Ill 


SuperSoft LISP allows the TRS-80 to become 
a complete Artificial Intelligence laboratory! It 
is the tool that takes you to the frontier of Com­
puter Science. 

The SuperSoft LISP is a complete and full im­
plementation. (It is NOT a subset!) It contains 
an efficient garbage collector which optimizes 
the usage of user RAM, and supports the 
TRS-80 graphics. Below are some features: 

• 	 Runs in 16k level II (with only 6K overhead) 
• 	 Fully implements atom property list structure. 
• 	 PROG is supported. 
• 	 FUNARG device is implemented. 
• 	 Efficient garbage collection. 
• 	 Complete with LISP editor and trace. 
• 	 Allows complete range of single precision 

numeric data. 
• 	Works with old as well as new ROMs. 
• 	 Contains 97 functions. 
• Sample Programs. 

The LISP package is supplied on tape or 
discette and with a complete user manual. 

cassette version: $75.00 
(requires 16K level II) 

Disk version: $100.00 
(requires 16K disk) 

(manual only: $15.00) 

All Orde;s and General Information: [ V/$.4' r 

SUPERSOFT ASSOCIATES 
P.O. BOX 1628 

CHAMPAIGN, IL 61820 
 l•I 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 

(answered only when technician is available) 


SuperSoft 
First in Software Technology 

TRS-80 TRADEMARK TANDY CDRP 

152 June 1981 © BYTE Publications Inc 

Education Forum __________ 

the academic disciplines have been all but lost. The ad­
vent of artificial intelligence has the potential to change 
this, because computer technology provides a means 
through which information within all disciplines can be 
effectively handled, processed, and made available. It 
turns out that mechanical brains manage information 
better than human brains (ie: a computer's memory and 
processing capabilities are in many ways superior in effi­
ciency and organization to our own). Thus, the avail­
ability of information can be increased in quantity and 
reliability with microcomputers in the learning environ­
ment. The preoccupation of education with information 
can now be relieved somewhat. Rather than gearing stu­
dents primarily for absorbing and retaining data, their at­
tention can be directed toward the abilities to concep­
tualize, abstract, and apply available information 
creatively. These higher abilities remain uniquely human. 
We should no longer neglect their formal development 
for the sake of having students retain enormous amounts 
of information. 

A movement in American education dedicated to pro­
moting a concept-oriented approach to teaching began 
several decades ago with a small circle of scientists, most 
of whom had been strongly influenced by general systems 
theory. Among this group's members were Henry 
Margenau of Yale University and author-scientist Ervin 
Laszlo. Their efforts enjoyed a brief period of interna­
tional recognition during the 1950s and 1960s under the 
auspices of the Center for Integrative Education. (See 
reference 1, pages v thru vii.) Their ideas have never been 
fully realized in the American classroom, but the micro­
computer now makes the fulfillment of their approach a 
definite possibility. The computer is certainly the catalyst 
through which the integration of knowledge can be 
achieved in modern education and the direction of 
teaching changed to include principles and fundamental 
concepts, as well as specialized information. 

Fundamentals of an Integrative Approach 
The first and foremost demand of concept-oriented 

education is the development of thinking skills. Today, 
we devote much time to cultivating reading and mathe­
matical skills, artistic abilities, and other talents in our 
students. But we tend to ignore the abilities to think ra­
tionally, evaluate circumstances and information ac­
curately, and integrate two or more disciplinary perspec­
tives. As a result, high school and college students often 
lack the intellectual faculties needed to grasp issues in a 
sharp and accurate focus. 

As with other abilities, developing thinking skills takes 
practice, something teachers do not always have the time 
and understanding to offer. Properly structured and ap­
plied computer programs, however, can provide the time 
and mental exercise needed to sharpen students' reason­
ing faculties. 
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It is possible, for example, to develop a series of logic 
programs ranging in difficulty from simple reasoning 
using concrete ideas, to complex reasoning employing 
abstract ideas. The relationship between logical and 
mathematical proof can also be incorporated into such 
programs. The format could be a kind of logical dialogue 
between student and computer. For example, 

Computer: 

Student: 
Computer: 

Student: 
Computer: 

Student: 
Computer: 

Student: 
Computer: 

Student: 
Computer: 

Student: 
Computer: 

Student: 
Computer: 

What do you say to us having a 
philosophical discussion? I'll start by 
making a simple statement, and you tell 
me if you think it is true or false. 
"Seeing is believing." 
True. 
I take it then, that if you see something, 
you believe it to be really happening or 
really there. Is this correct? 
Yes. 
OK. So far you are thinking very logical­
ly. But now, let me ask you another ques­
tion. 
"Have you ever seen the sun rising in the 
morning sky?" 
Yes. 
Do you know that the sun is not actually 
rising in the sky? What is actually hap­
pening is that the Earth is revolving on its 
axis, and in doing so, creates the illusion 
that the sun is moving upward. Now that 
I have pointed this out, do you still be­
lieve the sun is really rising in the sky? 
No. 
But do you still see the sun rising in the 
morning sky? 
Yes. 
Well then, you have to reconsider my 
original statement which was "seeing is 
believing." You said that this was a true 
statement, yet you just admitted that even 
though you have seen the sun rise in the 
morning sky, it is not really rising. 
Do you still think that in all cases "seeing 
is believing." 
No . 
Very good! We simply have to recognize 
that illusions do exist and that seeing 
something does not always mean that 
what we are seeing is really happening or 
really there.... Now consider this next 
statement. 
'The sun appears to be rising in the sky." 

Is this statement true or false? 

True. 

Correct. The word "appears" is what 

makes the statement true because it sug­

gests that the rising sun is indeed an illu­

sion. 
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Say goodbye to the costs and 
frustrations associated with writing software: 
The Last One® will be available very soon. 

More comprehensive and advanced 
than anything else in existence, 
The Last One® is a computer program that 
writes computer programs. Programs that 
work first time, every time. 
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plain English about what you want your 
program to do, The Last One® uses those 
answers to generate a totally bug-free 
program in BASIC, ready to put to 
immediate use. 

What's more, with The Last One~ 
you can change or modify your programs as 

In fact, it's the end of programming 
as you know it. 

And if, because of the difficulties and 
costs of buying, writing and customising 
software, you've put off purchasing a 
computer system up to now, you need delay 
no longer. 

The Last One® will be available very 
soon from better computer outlets. To place 
your order, take this ad into your local 
dealer and ask him for further details. Or in 
case of difficulty, please write to us direct. 
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often as you wish. Without effort, fuss or any 

YOU'LL NEVER NEED BUY ANOTHER PROGRAM.
additional cost. So as your requirements D.J. 'AI' Systems Ltd., Ilminster, Somerset, TA19 9BQ. England
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No, the low CompuServe $5.00 per hour charge 

hasn't changed, but the world of information 

we offer is growing steadily. 

Of CompuServe's 22 large computer systems, 10 are 
housed here in our Dublin, Ohio Computer Center. 

More Computer Power 
The number of CompuServe customers 
keeps growing - now more than 8, 000 
strong. The more customers we have, the 
more computer power and access lines we 
dedicate to our Information Service. Our 
22 mainframe computer systems provide 
sufficient power and capacity to serve 
thousands more. 

More News 
In addition to the Associated Press, we've 
added more news. Read The New York 
Times and all the news that's fit to print, 
including Broadway show and movie 
reviews, stories from Pulitzer Prize-winning 

writers and more. We are continually 
adding new features to the information 
service, so check our "What's New" 
section regularly to see what other 
information is available. 

TRS-8(}'.® Color Computer 
and Videotex:@ 
The CompuServe Information Service is 
sold in Radio Shack® Stores and, in 
addition to all the major brands of com­
puters and terminals, can be used with 
the new TRS-80 Color Computer and 
Videotex terminal. Our special software 
formats the information in easy-to-read 
pages. Go forward, backward, anywhere 
in the CompuServe Information Service 
databases- even directly to a page of 
information. 

Big System Reliability 
When we say we're reliable, we mean it. 
In fact CompuServe computers were up 
and running for a 99.6 percent reliability 
factor last year. We've also built in many 
"invisible" features like data error detection 
and retransmission -all those technical 
enhancements which add up to the 
CompuServe Information Service being 
ready to use when you're ready to use it. 

Radio Shack, TRS-80 and Videotex are trademarks of Tandy Corporation. 
ATARI is a trademark of ATARI, Inc. 
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(including some for the 
kids), book and movie 
reviews, astrology and 
the latest sporting event 
news - even point 
spreads and injury lists . 
There's the 

CompuServe line printer 
art gallery and eve·n a 

national user opinion poll 
for instant feedback on 
current events . 

A complete program . 
The AP financial wire, 
newspaper financial 
pages, Raylux Financial Finance 
Advisory Service, the 
Commodity News 
Service and personal 
financial programs . At 
a slight additional 
charge, you can 
retrieve fundamental 
financial data on 
more than 1, 700 
companies from 
Value Line, and MicroOuote offers current and historical 
data and special market reports on more than 40,000 
stocks, bonds and options, updated daily. 

While the 
CompuServe 
Information 
Service is 
designed for 
everyone, 
MicroNET 
Personal 
Computing 
is for the 
knowledgeable 
computer 
hobbyist or 
business 
person . You can buy software and have it downloaded 
directly to your person computer. Use programming 
languages such as APL-SF, EXTENDED BASIC, 
MACR0-10, SNOBOL, EXTENDED FORTRAN and 
PASCAL, use word processing and text editing 
programs . 

Not 1985, NOW! 
See for yourself what a state-of-the-art electronic 
information service can do. Get a demonstration at 
a Radio Shack• computer center or store-or write 
to us for further information . 



He1e is THE computer lrom NEC 
Centronics and RS232 1n lerlaces are 
standard. Up to 64 K (RAM) . SEND FOR 
PRICE AND INFO., OR CALL TOLL FREE! 

monitors 
9· Black and white Only S185. 
Also avallable In Sanyo 

12" Black and white 
15 " Black and white. 

TRS-80* 

,;;;:;;;;;;;;;;;;;;;;;;_.;;;;;;;;::' Dual Dnve 

Ca ll today and De the 
IHSI 10 have fhe ITIOSI 
powe1rv1 p101ess1ona1 
comPvler on its c1ass ' 

Floppy Disk 
CBM 8050 
Dual Onve 
Floppy Disk 

All TRS-80 Compatible Hardware 
and Software. Call us and tell us what )ll ATARI" 825 
)'OU .need! TH~ HU 1- ;1 1r.11it·1:1.U" ul ·Li 111h 1: ..r1·· ' Printer..$799 
prmt wheels and lt11mbles 

Huge selection for Qume, Oleblo, 
NE C. Plastic or meta l. -
Call 1 (BOO) 423-5886 

apple cards 
Hi -Speed Serial Interlace Call 
Commumcatlons Interlace Cati 
Parallel Printer Interlace Call 
Cen lromcs Printer Interface Call 
Hobby /Proto1ype Call 

Call 

Letter quality high speed printer. bi­
directional. high resolu tion plot­
ting, graphics. 
RO wit h Trac tor Feed $2865. 
ll SR with Tr actor Feed $2995. 

"'"' Paper Tiger ( 1 P440) $949. 
,;..+ ~'>· Wilh Graphics 

<F" 4' Anadex DP9500 $1449 
'<,<{" DPBOOO $849. 

CALL FOR 
FHEE 

CATALOG 

16K RAM 
Sot 01 e $39.95 

-.• 

Everything that 400 has plus Basic 
Language C anndge 16K memory (ex­
pandable to 48K) Only $798. 

Al1rl Progrom Roeordl<. Only $68.95 
Atari Expansion Memory. 8K S89.95 

16K $159 . 

*apple II 
inventory control system 
The first truly profess 1onal system 
that can tackle up to 8,100 llem1, 
transaction reg1stertaud1t tra1I. in­
ventory status report , re -order 
report. keeps track of purchase 
orders automatically. will handle 
multiple departments or div is ions. 
fast data retneval. Minimum hard­
ware requirements: Apple JI Plus 
w ith 48K , one disk drive and 80 
column printer. Available also !or 
the new DOS 3.3. 

dysan diskettes 
. - - - e ·· (Bo• ol 10) 

J74Cl'1 sgl s1cle1s91 e1ens 11y 
$4.50••· 

3740110 s91 s1Clerabl Clen 

S" (Bo • ol 5) 
10411 son sec101 
10111 10 sec:ors. 

le.ts ... 

10511 16 sectors U .SO • • · 

SEND ALL MAIL ORDERS TO: Telex: 182852 

[ii]~t~~!?o· ~~~~~::~~j:ct to change without notice. Please [!.!] 18720 Oxnard allow time tor checks to clear. Add 2% for 
Suite 108 shipping and hand ling ~ $5.00 minimum. Cal. 
Tarzana. CA 9t356 residents lease add 6'11.seles tax. Sor • no COD. 

Outside Cal. Call Toll Free 1(800) 423-5886. In Cal. (213) 996-2252. 

WHEN IN CALI FORNIA VISIT OUR RETAIL LOCATIONS 

In Torrance/Lawndale 
Computer World 

15818 Hawthorne Blvd 
(21 3) 370-4842 

(Reta il prices may diff er) 
In Woodland Hiiia 

20929 Ventura Blvd. 
(213) 704-6895 

In Anaheim 
521 Chapman 

(near corner at Harbor) 

Immed1ale response lo your orders 
l .S. 111111 lno·r11• l i1111 11I Ut•a l .. r 
i1111u i ri1• .. i u~ ih·1I. 
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Another series of programs can be composed to help 

students learn to discriminate between objectively, ra­
tionally, and intuitively derived conclusions. The aim is 
to develop discernment in the student and provide the 
time and practice necessary for one to become adept at 
applying such thinking skills. 

Interdisciplinary perspectives can be the theme of still 
another thinking-model program. Here, the goal is to ar­
rive at the most plausible explanation for something by 
considering information from various disciplines. For ~x­
ample, students examine explanations based on economic 
influences, historical factors, or any other perspectives 
that are appropriate to the subject being considered. 

Such a program, in addition to the ones mentioned 
above, can be designed for educational levels ranging 
from junior high school through college. (Anyone in­
terested in more information regarding the programs dis­
cussed in this article can write the author in care of the 
Music Department, James Madison University, Harrison­
burg VA 22807.) 

With thinking skills heightened, we are now ready to 
pursue the second most important aspect of integrative 
education, concept development. Concept development 
often utilizes basic rules and principles, many of which 
have several exceptions. The idea is for the students to 
find the exceptions and be able to adapt the principles to 
suit varying circumstances. To illustrate this, let us com­
pare the steps of an information-oriented approach to a 
concept-oriented one. 

The information-oriented approach is basically an in­
ductive one. That is, we begin by giving out specific facts 
and data, then we draw conclusions, and finally derive 
our concepts. (Unfortunately, many teachers today never 
follow through to the final step of deriving the basic con­
cept!) A concept-oriented approach is deductive rather 
than inductive. After prerequisite definitions are given, 
students are taught a generalized concept. From there, 
students speculate on probable conclusions and hypoth­
eses, then search out the necessary information in an ef­
fort to test the conclusions. What the deductive, concept­
oriented approach develops is the ability to apply a gen­
eral concept, and the skills to resourcefully and efficiently 
locate the information needed to test one's speculative 
conclusions. To accelerate, simplify, and reinforce this 
process, the needed information could be made available 
through a computer retrieval system. 

Let us consider how this method can be employed 
within a discipline through the use of the microcomputer. 
The following example pertains to basic music theory. 
The prerequisite information required of the student are 
knowledge of the definition and labeling of music inter­
vals, the definition of a triad, and how to read treble clef. 

Computer: Now I am going to show you how to 
derive various types of triads by teaching 
you a simple harmonic concept. This con­
cept is: 
'Triads are built with intervals." 

Circle 216 on Inquiry card. --+ 
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Student: 
Computer: 

Student: 
Computer: 

Figure 1: See text for details. 

This means that by choosing an interval, 
and stacking notes on top of one another 
at the interval you have selected, you can 
form various types of triads and harmonic 
textures. 

Let us begin by selecting one of the 
following notes on the treble clef staff 
shown in figure 1. 
A. 
Now choose one of the following inter­
vals: 

second 
third 
fourth 
fifth 

Fourth. 
Very good. Now build the triad out of 
fourths using the note you selected as the 

Figure 2: See text for details. 

root of the chord. (List the two added 
notes.) 

Student: D and G. 
Computer: Correct! (See figure 2.) 

Because this triad is built in fourths, it is 
called a quartal triad. Quartal harmony 
has been used by many twentieth-century 
composers. Now check the text file for in­
formation on quartal harmony and 
answer the following questions .... 
Now choose another interval.. .(etc) 

Computer: This is a basic principle for building 
triads. Usually, students only learn about 
tertian harmony (chords built in thirds) in 
the early years of music theory. But by 
using this concept, you can jump ahead 
and learn to write triads which are usually 
considered advanced... 

A third important element of concept-oriented educa­
tion is the interdisciplinary transfer of knowledge. Here, 
we are dealing with unifying relationships among disci­
plines, usually closely related disciplines. In the arts for 
example, there are certain fundamental aesthetic elements 
that are common to media. Among these are contrast, in­
tensity, and proportion. The techniques used to employ 
these elements in an artwork are different for every 
medium, but the aesthetic purpose served is essentially 
the same. Microcomputer programs could be developed 
to teach such interdisciplinary, isomorphic relationships. 
If used early enough in a child's education, a network of 
unity could be structured among the disciplines. Then, 
even when specialization becomes necessary later on, a 
holistic perspective would always remain with the stu­
dent.• 

References 
1. 	 Margenau, Henry. Integrative Principles of Modern Thought. New 

York: Gordon and Breach, 1972. 
2. 	 Meyer, Adolphe E. An Educational History of the American 

People. New York: McGraw-Hill, 1967. 
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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 most 
innovative combination of performance and effi­
ciency around. 

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

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

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

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

So call (213) 889-9340 
for your nearest autho­
rized Smoke Signal dealer - he'll be glad to 
demonstrate the Chieftain's high reliability and 
ease of operation. For dealers only, circle 331 

All other inquiries. circle 330 

SMDIE SIGNIL ,,. BBDIDCISTIND 

31336 Via Colinas. Westlake Village. California 91361. (213) 889-9340 
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We Interrupt This Program . • • 


The phrase "we interrupt this pro­
gram to bring you an important an­
nouncement" is as applicable to com­
puters as it is to radio or television. 
The interrupt system of a computer 
stops the program being processed to 
perform a more important task. 

What is an interrupt? It is a com­
puter control-signal input that is 
sampled by the microprocessor dur­
ing every instruction cycle. If an ex­
ternal device has asserted (activated) 
the interrupt line, the microprocessor 
will cease processing the normal flow 
of instructions, put an interrupt vec­
tor on the address lines, and load the 
program counter with the address 
pointed to by the interrupt vector. 
The microprocessor can then begin 
execution of the interrupt-handling 
program found at this address. 

Simply stated, an interrupt is a 
forced, immediate branch to some 
specified memory address in response 
to an externally generated control 
signal. A computer system will gener­
ally use additional hardware to im­
plement a number of possible inter­
rupts, each with its own priority and 
interrupt-handling routine. 

Gary V Small 

Rt 1Box126 


Scarborough ME 0407 4 


Why Interrupt? 
At present, few microprocessor­

based systems are interrupt driven. 
Any program requiring l/O (input/ 
output) operations, or timing func­
tions, must employ a timing loop (a 
sequence of instructions that takes a 
known interval to execute) until the 
operation is complete. As an exam­
ple, writing eighty characters to a 
teletypewriter at a rate of 110 bits per 
second would require about eight sec­
onds. The processor uses most of this 
time to constantly sample the trans­
mitter ready status of the interface in­
volved. In eight seconds, an 8080A 
microprocessor could process about 
four million instructions. As you can 
see, sitting in a status-checking loop is 
not an efficient processing method. 

Now suppose that the transmitter­
ready signal from the interface is used 
to assert the interrupt line to the 
microprocessor. Whenever the inter­
face is ready to accept another char­
acter, the processor is forced to 
branch to the output routine. It sends 
the next character, then returns to the 
main program. For the specific exam­
ple we are using, this fairly simple 

procedure results in making four 
million additional instruction periods 
available. 

Obviously, in many low-level ap­
plications, it really doesn't matter 
how much time is spent in an l/O 
loop because the user won't be pro­
ceeding with the program until the 
output is complete. However, in 
many higher-level applications, such 
as multiprogramming and high-speed 
instrumentation programs, it be­
comes imperative that the processor 
not be tied up. Interrupt-driven soft­
ware and hardware become essential. 
Multiuser, multiprogramming sys­
tems become feasible only in an 
interrupt-driven environment. 

Any programming that requires 
timing or periodic fun_ctions can also 
benefit from the use of interrupts in 
conjunction with a programmable 
timer. Tasks such as keyboard scan­
ning or display refreshing are very 
simple to accommodate using an 
interrupt system. There is very little 
impact on the main program task by 
occasional interrupts, and a little soft­
ware can replace additional hard­
ware. 

UCSD p-System* for the INTE~TEC SUPE~BRAIN~ 
With UCSD Pascal*, FORTRAN, and BASIC VERSION IV.0 

UCSD p-System includes: operating system, editor, filer, library, 
zao assembler, and documentation. 


with Pascal $ 600 

with FORTRAN 600 

with BASIC 500 


THE DATALEX COMPANY 
1431 Twelfth Avenue, San Francisco, CA 94122 •ucso p-System and UCSD Pascal ore trademarks oflhe 

Regents oflhe University or CallrornloTelephone: (415) 665-4467 "'Trademark or lnlerlec Dalo Systems 
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SYSTEM 
4 

SYSTEM 
DOO 000 

SOFTWARE 
SUPPORT 

Reliable/low cost single board 
design w/Z80 CPU . 

Supports 1 to 4 single density floppy 
disks. 

External S100 Bus available for 
extended adaptability (12 slots). 

Four serial RS232 por ts (parallel option 
available) 

Random Access Memory 64K RAM 
standard. 

Data Communications : Integrated 
modem or any RS232 compatible external 
modem 

3~,!!M

Computer Company 

Sierra National Corporation 
5037 Ruffner Street 

San Diego, CA 92111 
Tel : 714 -277-4810 
TWX: 910-335-1532 

Data Storage Power with 0.5 to 96 

Megabytes available. The S100 Bus and 

SMD disk controller access a variety of 

hard disk systems: 


BASF 8, 24, 40 Megabytes 
(fixed Winchester system) 

AMPEX 32, 64, 96 Megabytes 
(fixed Winchester + removable 
cartridge) 

CDC 32, 64, 96 Megabytes 
(fixed Winchester + removable 
cartridge) 

Multiprocessing: Multiple computer 
boards can be mounted within the System 
4000 chassis and each can support a 
separate user station with its own display 
terminal and printer. The terminal network 
is controlled by a master CPU and each 
slave has the computat ional speed and 
memory size necessary to execute 
sophisticated programs without burdening 
the other user stations. 

SIERRA'S 
PROFESSIONAL APPLICATION 
SOFTWARE 
General Ledger 
Accounts Receivable w/invoic ing 
Inventory 
Accounts Payable 
Payroll 

PLUS 

Many specific market adaptations: 
Wordprocessing 
Medical/Dental 
Property Management 
Insurance 
Contractor 
Accountants 
Manufacturing, etc. 

Spanish versions available. 

OPERATING SYSTEMS 
CP/M 
MP/M 
CP/NET 

LANGUAGES 
Fortran 
Basic 
Cobol 
Pascal 

ALSO 

Sierra provides dealers or end user : 
• TIME-SHARING 
• TRAINING 
• SOFTWARE DEVELOPMENT 
as part of our complete customer support 
service. 

Attractive dealer package 
offered. Please inquire. 
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Multiple programs can also run 

under an interrupting, time-sharing 
system. Each program may be as­
signed a certain percentage of the 
total processing time. A timed inter·· 
rupt and executive routine are used to 
rotate the processor between pro­
grams. The executive program, from 
which the interrupt branches, acts as 
a "traffic cop" to give each program 
its fair share of time. 

Multilevel Interruption 
A computer system generally has 

several interrupting devices. To sort 
out these interrupts a priority scheme 
is generally used. The priority scheme 
assigns each device in the system a 
priority level, according to its impor­
tance. This allows the most important 
II0 devices to be serviced before 
those of lower priority. Except in the 
simplest interrupt implementations, a 
higher-level interrupt is allowed to in­
terrupt the current routine of a lower­
priority interrupt. In this way, 
several interrupt routines could con­
ceivably be nested in a busy system. 

VersaModemi:M... BIZCOMP's Auto-Dial, 

Auto-Answer Intelligent Modem for 


Personal Computers 

We started with a new bare-bones design for the Intelligent Modem.™ Then we fine · 
tuned our manufacturing process to bring you the BIZCOMP Intelligent VersaModem 
-the most cost-effective auto-dial, auto-answer data comm peripheral available! 
It 's no secret that the latest microcomputer applications need automatic dialing 
and automatic answer. The secret is in VERSATILITY and EASE OF USE. Other 
auto-dialing modems commit you to a particular computer bus. Not so with the 
VersaModem. It gives you full dialing control using an RS232 interface. One Intelligent 
Modem serves computers made by Apple, Radio Shack, Commodore, Atari and 
many others. That 's right-RS232 compatibility protects your modem investment. 
Ease of use is assured with BIZCOMP's unique Code-Multiplexed Design. And the 
message command set is designed to simplify your applications software. 
Before you buy a computer modem, look at BIZCOMP's versatility. Look at BIZCOMP's 
quality. With BIZCOMP's VersaModem you won't need another modem. If your 
local computer store doesn't already have a VersaModem on display, ask them 
when they will! · 

BIZCOMP Communications ... 
Why not start with the best? 

BllCl•P-


Most microprocessors have only 
one general-purpose interrupt input, 
and external hardware must be used 
to resolve priorities between the 
various interrupt lines. The hardware 
may also provide for additional func­
tions, such as individually selectable 
interrupt levels and nesting of inter­
rupts. The hardware involved in a 
very simple interrupt system is shown 
in figure la. In this system, once an 
interrupt occurs, the interrupt system 
should remain disabled until comple­
tion of the interrupt routine. With 
this very simple implementation a 
high-level interrupt may not interrupt 
a lower-level routine once it is in pro­
gress. 

For an interrupt to be recognized 
by the microprocessor an enable in­
terrupts instruction must have been 
previously executed by the program . 
Additionally, some devices will re­
quire that a special interrupt register 
be set with the proper vectoring data. 
When an interrupt is recognized, the 
contents of the program counter will 
be pushed onto the stack, and the 
start address of the interrupt routine 
will replace the old program-counter 
data. 

When an interrupt occurs, the 
return address is saved on the stack, 
and the processor branches uncon­
ditionally to the interrupt routine. 
The microprocessor will also disable 
its internal interrupt system whenever 
an interrupt occurs. Software must 
enable interrupts again before other 
interrupts will be recognized by the 
device. 

An interrupt routine should also do 
some housekeeping to insure a suc­
cessful return to the interrupted pro­
gram. First, the contents of all the 
registers should be saved so that their 
contents can be restored prior to 
resuming the interrupted program. 
Depending upon your hardware, you 
may need to output the priority level 
of the current interrupt for com­
parison with incoming interrupts. 

In the case of serial devices, such as 
terminals or cassette decks, the 
microprocessor is usually interfacing 
with a UART (universal asynchro­
nous receiver-transmitter). These 
devices have signals indicating 
"receiver ready" and "transmitter 
ready" to assert interrupt lines. The 
signals can be used as independentP.O. Box 7498 •Menlo Park, CA 94025 • 415/966-1545 

Patent Pending interrupts (one per device) or can 
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SYBEX DOES PASCAL... 


O INTROOUCTION TO PASCAL 
by Rodnay Zaks is a simple yet comprehensive guide to 
standard and UCSD Pascals: step-by-step presentation 
with exercises for beginners, complex concepts and 
extensive appendices for experienced programmers. 
An indispensible book for everyone who wants to 
learn Pascal programming. 
320 pp., 100 illustr., Ref. P310, $14.95 

O THE PASCAL HANDBOOK 
by Jacques Tiberghien is an easy-to-read, easy-to-use 
dictionary containing all the features for most existing 
versions of Pascal (Standard, Jensen-Wirth, OMSI, 
UCSD, HPlOOO, Pascal/Z). Over 180 entries, arranged 
alphabetically; each includes definition, description, 
syntax diagram, details of implementation, variations 
and examples. The perfect reference tool for any 
Pascal user. 
500 pp., 150 illustr., Ref. P320, $14.95 

S

AIL TO: 


SYBEX DEPT. 861 

ftln~ 2344 SIXTH STREET 
.,,~ BERKELEY, CA 94710 

PHONE ORDERS: 
INSIDE CA 415/848-8233 

NAME ________________DSENDMEYOURFREECATALOG 

ADDRESS ------------------------- ­
CITY ______________ STATE ____ ZIP-----­

ADD 0$1.50/book UPS or 075¢/book 4th class mail or 0$8/book overseas airmail 
(CA add tax) Total amt. Enclosed OR CHARGE MY OVISA DMC DAM EX. 
CARDNO. EXP.DATE______ _ 

D PASCAL PROGRAMS FOR SCIENTISTS 
ANO ENGINEERS 
by Alan Miller is a comprehensive collection of 
frequently used algorithms for scientific and technical 
applications programmed in PASCAL. This time saving 
book includes programs for curve fitting, approxima­
tions, random number generation, integrals, statistical 
techniques and more. 
250 pp., 80 illustr., Ref. P340 0$16.95 paper, 0$25.00 cloth 

-----------------~-----------------------

TOLL FREE OUTSIDE CA 800-277-2346 SIGNATURE _________________________ 
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Spelling Checker 
for Professionals. 
SPELLGUARD ellmlnates 
spelling and typographical 
errors In documents pre­
pared with CP/M1 or CDOS2 

word processors. 
SPELLGUARD Is a 

unique program that leads 
the microcomputlng Indus­
try In Its efficiency, ease of 
use, and rellabllity. 

FAST _ ____~ 
• Proofreads 20 pages In under 
one minute.• 

POWERFUL _ ___ 
• 20,000 word dictionary. ex­
pandable with slngle keystroke. 
• Properly handles hyphens and 
apostrophes. 
• Allows multlple, technlcal 
dictionaries. 

RELIABLE _____ 
• Over 500 shipped by March 
1981. 
• 30-day money-back llmlted 
warranty. 
• Industry leadlng Softguard 8 
feature ensures diskette copy of 
program Is undamaged. 

EASY TO USE ___ _ 
• On-llne help feature. 
• Mlsspelled words marked 
In text for easy, In-context 
correction. 
• Examples of all functions In 
120 page manual. 

COST EFFECTIVE _ _ 
• SPELLGUARD'S unique speed 
and accuracy easlly recovers the 
suggested S295 price. 

'Time estimates based on double density 

8" diskettes and 4Mhz system. 


Trademarks: 'Digital Research, 'Cromemco 

Contact your local dealer or write 
ISA for a SPELLGUARD brochure. 

The fast, accurate 
proofreader. 

INNOVATIVE SOFTWARE APPLICATIONS 

P.O. Box 2797, Menlo Park. CA 94025 
(415) 326-0805 
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be combined into a single interrupt. 
In the latter case, software can ex­
amine the device status to determine 
the required operation. The act of ser­
vicing the UART will clear the con­
dition of the signals. 

In dealing with parallel devices 
such as printers, the usual feedback is 
in the form of a "busy" signal; in­
verted, this becomes a "ready" signal 
that can be used to generate an inter­
rupt. Here again, servicing the device 
will clear the interrupt signal. 

In a good system, the interrupt 

FROM PERIPHERALS (la) 

14 

10 
0 

GS 

11 74148 

12 
2 

13 
3 

4 

2 
5 

3 
6 

4 
7 

8 LEVELS OF 
LOW-TRUE INTERRUPT 

PRIOR ITV 
SIGNALS ENCODER 

(lb) 

1NT 7 ,--...'"-''-------~ 

DO 

B-BIT 
OUTPUT PORT 

A LOW-BIT ENABLES 
CORRESPONDING INTERRUPT 

LEVEL, A HIGH BIT DISABLES IT. 

hardware will allow interrupt nesting 
and individual selection of interrupts 
(see figure lb). The computer inter­
rupt system is a truly useful and effi­
cient tool for increasing the through­
put and general capabilities of a 
microprocessor-based computer sys­
tem. With interrupts a whole world 
of high-level applications, such as 
multiuser systems, becomes feasible. 
Once understood, the interrupts sys­
tem becomes an indispensable pro­
gramming tool.• 

TO PROCESSOR 

INTERRUPT ACTIVE 

3-BIT 
INTERRUPT VECTOR 

INTERRUPT (TO 
MICROPROCESSOR) 

INTERRUPT 
VECTOR 

8214 
PRIORITY 
ENCODER 

D7 

THE 

IN-SERVICE 
REGISTER 
(OUTPUT PORT) 

D2 Dl DO 

9 
AO 

Al 

6 
A2 

Figure 1: Hardware for handling multiple-level interrupts. This system allows a com­
puter to handle the requests of peripheral devices in order of priority. The arrangement 
in figure la has the capacity to service eight separate priority levels. Each interrupt is 
completed before others are allowed. A more sophisticated scheme is shown in figure 
lb. It has the ability to halt current interrupt service if a higher-level interrupt occurs 
(when the higher-level interrupt is finished , control is returned to the lower-priority in­
terrupt and its service is completed). 
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Move Up to Tarbell 


The Serious Business Machine 

Do you have a small computer system that 
operates with mini-floppies and has limited storage 
capacity? Then it's time to move up to the Tarbell 
Empire Series System. Tarbell starts where small 
systems leave off, providing storage from 1 to 20 
megabytes. This means Tarbell is capable of 
growing right along with your business. (It also 
makes sense to start with Tarbell if you're a first­
time computer buyer.) 

Tarbell is the serious general purpose business 
machine, backed by years of experience with disk 
systems. It gives you word processing, inventory 
control with bill of materials, mailing lists - all in 
addition to accounting applications: general ledger, 
payables, receivables, payroll with cost accounting 
and order entry. Whatever your need may be, 
Tarbell can provide the working software that gets 
the job done. 

With the Tarbell System you get a 280 4 Mhz CPU 
with memory management, timer and full interrupt 
capability, 2 RS-232 serial ports with handshaking, 
64 K bytes of random-access memory, double 
density floppy disk interface, 2 double density 
floppy disk drives, cabinet, power supply, and 
cables. 

The software includes: CP/M™ 2.2 disk operating 
system, Tarbell Disk BASIC, Tarbell Database 
System, and all manuals and documentation. 

Tarbell also offers the MP/M"' Multi-User 
Operating System and 4 additional RS-232 serial 
ports. 

The Tarbell Empire Series is delivered assembled, 
tested, and with a FULL six-month warranty on 
parts and labor. 

And when you need even more mass storage, 
Tarbell also has a hard disk that's system­
compatible and provides easy back-up. 

If your business is growing or you need more than 
a few hundred K bytes - it's time to move up to 
Tarbell. Call your local Tarbell dealer for 
competitive prices. 

The One-Stop Shopping Service 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 

CP/M and MP/Mare trademarks of Digital Research 



Programming Quickies 

ZBO Table Lookup 

Thomas McCloud, 26572 Hickory Ave, Hayward CA 94544 

Among the problems familiar to experienced program­
mers is that of table lookup: given a value (the argument, 
or key), search through a list of values of the same kind 
to find a matching entry. Then, once a match is found, 
extract the corresponding entry (the function, or result) 
from a second list, often of a different kind of data. This 
article discusses a single table-lookup routine (written 
specifically for a 2ilog 280 microprocessor) that, given 
an 8-bit value, finds a corresponding 16-bit value. As 
such, this article is of primary interest only to 280 pro­
grammers. But it shows them how the special instructions 
peculiar to the 280 can be used to good effect. 

The routine, 2TL, is shown in listing 1. It achieves a 
great economy of program size, and a good economy of 
execution time, by using the special 280 block-search in­
struction, CPDR (Compare, Decrement and Repeat). The 

* * * * * * * * 

introduc1ng··· DYNASTAR™!! 

World's first "RS-232 COMPUTER""' 

with DYNATYPER"' typewriter interface··· 


only $699°0 
complete system!! 

Includes: • 	 DYNATYPERN typewriter actuator (no modification to 
typewriter necessary.) 

• 	 DYNASTARN RS-232 BASIC language computer with 
2K RAM (expandable to 32K RAM/28K EPROM.) 

• 	 Cassette interface - std., Centronics and current loop 
interface - optional. 

* Convert any dumb terminal into an intelligent storage system for 
timesharing with the DYNASTARN computer --- only$399.00

* Create your own word processing system with your typewriter --­
(DYNASTARN and DYNATYPERN) --- $699.00

* APPLE/TRS-80/GPIB dedicated interface and the OYNATYPERN 
(our standard product) --- $499.00 

F.0.B. Rochester, Domestic. VISA and Master Charge accepted. 
Call Ken Yanicky at 716-244-7804 

incorporated 
3000 Winton Road South, Rochester, N.Y. 14623 

similar search instruction, CPIR (Compare, Increment 
and Repeat), may seem more natural to use. But for the 
routine presented here, CPDR provides more easily used 
"leftover information" in the BC register pair. 

To show how the routine works, consider the follow­
ing example. A computer-system monitor is being writ­
ten. The system user types a single character command, 
and the system responds by performing an indicated ac­

. tion. The commands are: 

I - Initialize system 
D - Display hexadecimal memory dump 
G - Get a file from external media 
X - Execute a program 
E - Enter hexadecimal data into memory 
B - Set a breakpoint 

Some of the commands need additional data, such as 
the address at which a breakpoint is to be set. However, 
the only current concern is to identify the command and 
branch to the address of the corresponding command­
handling routine. Listing 2 shows the memory arrange­
ment of the table for 2TL. (Values given for the addresses 
of the command-handling routines are purely arbitrary.) 

The call to use the 2TL routine is shown in listing 3. 
Listing 4 shows a step-by-step illustration of the contents 
of each register involved, assuming that the program has 
extracted a G command from the typed input. 

The first two instructions simply copy the contents of 
the BC register pair (used to hold the byte count) into the 
DE register pair (to be used later). The next instruction is 
the 280 CPDR. It is executed four times in the current ex­
ample. On the first execution, the G in register A is com­
pared to the B at the location (hexadecimal 12F5) in­
dicated by the HL register pair, the contents of HL are 
decremented from hexadecimal 12F5 to 12F4, and the 
byte count is decremented from 6 to 5. Since the bytes 
compared did not match, and the byte count did not go 
to zero, the instruction is repeated, using the new values 
in the HL and BC register pairs. 

On the fourth execution of the CPDR instruction, the 
G in register A is compared to the G at the location in­
dicated by the HL register pair (hexadecimal 12F2), the 
contents of HL are decremented from hexadecimal 12F2 
to 12Fl, and the byte count is decremented from 3 to 2. 
Since the bytes compared did match, the instruction is 
not repeated. Notice that the HL register no longer points 
to the Gin the table; it points one location below the G . 
This is a nuisance caused by 2ilog's choice of a "post-test 
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loop" approach instead of a "pre-test loop." It is not dif­
ficult to compensate for it, but it is easy to forget. 

The next instruction executed is a RET NZ (return on 
not zero), which provides an exit when the byte for which 
a match is sought does not occur in the table. In the cur­
rent example, this return is not taken. Following the RET 
NZ is an instruction to increment the contents of the HL 
register pair. This instruction is used to compensate for 
the incorrect value stored in the HL register, described 
above. 

The next two instructions compute the address of the 
first (low-order due to high/low storage reversal) byte of 
the sought argument-the corresponding entry in the sec­
ond part of the table. Suppose B is the beginning address 
of the first part of the table, L is the length of the first part 
of the table, and I is the position of the sought byte in the 
table, I ranging from 1 to L. The second part of the table 
starts at address B + L, and the sought entry starts at ad­
dress B + L + (I - 1) X 2. At this point in the execu­
tion of the routine, BC holds I - l, because the CPDR 
decrements the byte count once too often, as well as the 
address in HL. Furthermore, the address in HL is 
B + (I - 1) (compensated). So, when the routine adds 
BC to HL: 

HL = B + (J - 1) + (J - 1) 

Then, adding the table length L, saved in DE: 

HL = B + (J - 1) + (J - 1) + L 

so: 

HL = B + L + (J - 1) x 2 

which is the address of the sought argument. 
Text continued on page 174 

Listing 1: ZTL, a table-lookup routine for the ZBO micro­
processor. The use of the ZBO's block-search instructions makes 
this routine short and fast, but some of the microprocessor's 
idiosyncrasies need compensation. 

;NAME: zrL 

;PURPOSE: zao TABLE LOOKUP 

;INPUTS: A = ARGUMENT (BYTE VALUE FOR WHICH 


WORD VALUE IS TO BE FOUND.) 
BC = LENGTH OF TABLE ARGUMENT LIST 
HL = ADDRESS OF LAST TABLE ARGUMENT 

;NOTE: TABLE MUST CONSIST OF AN ARGUMENT LIST OF 

SINGLE-BYTE ENTRIES, FOLLOWED BY A FUNCTION 

LIST OF CORRESPONDING SINGLE-WORD ENTRIES. 

(WORDS STORED WITH USUAL LOW-HIGH BYTE 

INVERSION.) 


;OUTPUTS: IF NO MATCH FOUND FOR INPUT: 
ZERO FLAG OFF (NZ) 

IF MATCH FOUND FOR INPUT: 
ZERO FLAG ON (Z) 
HL=VALUE FROM CORRESPONDING 

FUNCTION ENTRY 
ZTL: EQU $ 

LD D,B ;COPY LENGTH FROM BC 
(BYTE COUNT) ... 

LD E,C ;... INTO DE (TO SAVE FOR LATER) 
CPDR ;SEARCH DOWN ARGUMENT ENTRIES 
RET NZ ;"NOT ZERO" MEANS NO MATCH 

FOUND 
;NOTE THAT NONE OF THE FOLLOWING CHANGES THE 
;ZERO FLAG 

INC HL ;COMPENSATE FOR CPDR OVERSHOT 
ADD HL,BC ;ADD REMNANT OF BYTE COUNT 
ADD HL,DE ;ADD ORIGINAL LENGTH 

;AT THIS POINT THE HL REGISTER PAIR POINTS TO THE 
;DESIRED FUNCTION ENTRY 

LD E,(HL) ;PICK UP LOW-ORDER BYTE 
INC HL 
LD D,(HL) ;PICK UP HIGH-ORDER BYTE 

Listing 1 continued on page 172 

r S-100 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT! ., 


The DS-80 Digisector® is a random 
access video digitizer. It works in 
conjunction with a TV camera (either 
interlaced or non-interlaced video) and 
any S-100 computer conforming to the 
IEEE standards. Use it for: 

• Precision Security Systems 

• Moving Target Indicators 

• Computer Portraiture 

• Fast To Slow Scan Conversion 

•Robotics 

• Reading UPC Codes, schematics, 
paper tape, musical scores 

THE~O©OO 

LW@~ 
• IMAGE PROCESSED BY DS-80 • 

CHECK THESE FEATURES: 

0 	 High resolution - a 256 x 256 pic­
ture element scan 

D Precision - 64 levels of grey scale 

0 	Speed - Conversion time of 14 
microseconds per pixel 

D Versatility - scanning sequences 
user programmable 

D 	Economy - a professional tool 
priced for the hobbyist; comes fully 
assembled, tested and burned in , 
with fully commented portrait print· 
ing software. 

Price: $349.95 MasterCharge and Visa 

P.O. BOX 1110, DEL MAR, CA 92014 714-942-24~ 
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·11 your database system 

is so terrific. 


why doesn\ the world 

beat a path to your door?•• 


It is. 

And the way is paved by the 
MOBS product line: database 
management systems second 
to none. 
None. 
The reasons are as plentiful as 
our product features. Such as the 
most important of all: increased 
productivity - thanks to the 
successful management of 
peopleware, hardware and 
software. 
With MOBS database systems, 
you tailor the software to fit the 
organization easily: because our 
system is the most flexible 
around, offering speed; low cost 

going in; fast startup; less 
programmer time ... plus you can 
use it on a variety of hardware 
configurations using an even 
more extensive variety of 
languages. 
(One example: with MOBS you 
can transform a programming 
language from an ordinary file 
management system into a full 
fledged database system without 
missing a beat.) 
So, please take our invitation and 
give us a call, write or TWX. 
Instead of beating the bushes, 
beat the path ... to succe~s. 

MOBS: We manage success. 

Micro Data Base Systems, lnc./Box 248/Lafayette, IN 47902 

(317) 448-1616 810 3421881 
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Programming Quickies------­

Listing 1 continued: 

EX DE,HL ;PUT RESULT INTO HL (MORE 
USEFUL THERE) 

RET ;DONE 

Listing 2: Arrangement of the table in memory for use by ZTL. 

ADDRESS DATA 

12FO 49 [LETTER "I"] 
12Fl 44 [LETTER "D"] 
12F2 47 [LETTER "G"J 
12F3 58 [LETTER "X"] 
12F4 45 [LETTER "E"J 
12F5 42 [LETTER "B"] 
12F6 00 [INITIALIZE ROUTINE AT ADDRESS 

12F7 00 
0000] 

12F8 AA [DISPLAY ROUTINE AT ADDRESS 

12F9 06 06AAJ 

12FA OB [GET ROUTINE AT ADDRESS 070B] 
12FB O'l 
12FC 12 [EXECUTE ROUTINE AT ADDRESS 

12FD 01 0112] 

12FE 08 [SET BREAKPOINT ROUTINE AT 

12FF OA ADDRESS OA08] 

Listing 3: Sample of the call to ZTL. 

[NOTE: AT THIS POINT IT IS ASSUMED THAT REGISTER A 
ALREADY CONTAINS THE ASCII CHARACTER "G", EX­
TRACTED FROM INPUT, FOR WHICH THE TARGET ADDRESS 
IS TO BE FOUND.] 

LD BC,6 ;LOAD LENGTH OF ARGUMENT 
TABLE 

LD HL,12F5H ;ADDRESS OF LAST TABLE ENTRY 
;FIND ADDRESS IN FUNCTION TABLE CORRESPONDING TO 
;BYTE IN A 

CALL ZTL ;Z80 TABLE LOOKUP 
JP (HL) ;GO TO THE ADDRESS SO FOUND 

Listing 4: Register contents as ZTL executes (see the text for an 
explanation of the specific example). 

INSTRUCTION REGISTER CONTENTS TABLE BYTE 
EXECUTED A Z-FLAG B C D E H L (HL) 
ZTL ROUTINE CALLED 

47 ?? 00 06 ?? ?? 12 F5 42 
LD D,B ;COPY LENGTH FROM BC (BYTE COUNT) .. . 

47 ?? 00 06 0 0 ? ? 12 F5 42 
LD E,C ; . . .INTO DE (TO SAVE FOR LATER) 

47 ?? 00 06 00 06 12 F5 42 
CPDR ;SEARCH DOWN ARGUMENT ENTRIES 

47 ?? 00 05 00 06 12 F4 45 
CPDR [INSTRUCTION REPEATS ITSELF] 

47 NZ 00 04 00 06 12 F3 58 
Listing 4 continued on page 174 
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EPSON 

PRODUCTS 

MX80/70 FRICTION FEED• 
KIT by Orange Micro 

HERE AT LAST! A friction feed kit 
for your EPSON MX80/70. The kit 
allows the user to convert his 
Epson printer to a friction feed and 
pin feed mechanism. 

The friction feed will accept single 
sheets of your letterhead, or mul· 
tiple copy forms such as invoices 
with up to 4 part carbon copies. 

The pin feed replaces the adjust­
able sprocket mechanism. It allows 
use of 9V2 " wide continuous fan­
fold paper which is an industry 
standard size. 

No drilling required. Installation 
takes about 15 minutes. All parts 
are included with easy to follow 
instruc1ions. 

s75_ oo 
DEALER INQUIRIES 

INVITED 

EPSON 
MX80 

• 9 x 9 dot matrix • Lower case 
descenders • 80 CPS • Bidirec· 
tional, Logic seeking • 40, 66, 80, 
132 columns per line • 64 special 
graphic characters: TRS-80 Com­
patible • Forms handling • Multi · 
pass printing• Adjustable tractors. 

MX80 ........................ . . . . .. . (List $645) $CALL 

MX80 Dot Graphics Upgrade ......... . . . (List $100) $CALL 


EPSON 

MX70 
 ~-fl 

Super low-priced dot res~· 
graph ics • 5 x 7 dot matrix • User 
replaceable prlnthead • Top of 
Form. 
MX70 . .............. .. .............. (List $495) $CALL 

EPSON 
MX80 F.Tr 

• Same basic features as the MX80 
• PLUS friction feed for single 
sheets• and adjustable tractors. 

MX80 F/T ... . ... . .. . .. . . . .. . .. . ... .. . (List $745) $CALL 

APPLE INTERFACE 
For Epson 

The Grappler™ interface card is 
the first to provide on-board firm· 
ware for Apple high resolution dot 
graphics. No longer does the user 
need to load clumsy software 
routines to dump screen graphics . 
- it's all in a chip. Actually , it's our 
E-PROM, and it is replaceable to 
accommodate the Anadex, Epson ­
MX80 & MX70, IDS Paper Tigers, 
Contronics 739, and future graphics s155_00 
printers. The Grappler™ accepts 

Includes Cable17 software commands including 
Hi-Res inverse, 90 ° rotation, double DEALER INQUIRIES 
size, and much more. INVITED 



Orange micro 	 "THE COMPUTER PRINTER 
SPECIALISTS" 

UP T0·25% DISCOUNTS! - SAME DAY SHIPMENT! 


Word Processing Print Quality 

• 18 x 9 dot matrix; suitable for word 
processing • Underlining • proportional 
spacing • right margin justification • serif 
typeface • 50/80 CPS • 9V2" Pin 
Feed/Friction feed • Reverse Platen • 
80/132 columns 

CENTRONICS 737-1 (Parall el) ... .. . .... . . . ... . (list $995) $765 

CENTRONICS 737-3 (Serial) . . .... •• .. . . ' ' . . . . (List $1045) $815 


ANADEX 

Dot Graphics, Wide Carriage 

• 11 x 9 dot ma tr ix; lower case descen­

,' 
/ ders • Dot resolution graphics • Bi· 

directional, logic seeking • Up to 200 
CPS • RS 232 Serial & Parallel • Forms 
control • X-ON/X-OFF • Up to 6 part 
copy. 

ANADEX 9501 .. . . . • • . . . . . . . . .. . . . • .. ....... (Lis t $1650) $1450 


OKI DATA MICROLINE SERIES 
TRS-80 Graphics Compatibility, 

Friction Feed ·:::----__~ 

•· 	_., . . • 9 x 7 dot matrix • 80 CPS • 80, 132 
' columns - 64 shapes for charts, graphs & 
-. diagrams • Double wide characters • 6/8 

- · · ~· '. . to.,,......: lines per inch• Up to 3 part copy• Friction 
& pin feed• 200 M character head warranty 

OKIDATA MICROLINE 80 . . (list $800) $520 
OKIDATA M82 Bidirectional, Forms handling __ . . (List $960) $750 
OKIDATA M83 Wide carriage, 9 x 9 dot matrix . (List $1260) $1050 

IDS PAPER TIGERS 
Dot Resolution Graphics, quality print, speed 

• 7 wire printhead (445); 9 wire printhead 
(460) with lower case descenders • Over 
150 CPS • bi-directional, logic seeking 
(460) • 8 character sizes; 80-132 columns 
•Adjustable tractors• High-resolution dot 
graphics • Proportional spacing & text 
justification (460). 

IDS 445G 7 wire printhead, graphics . .. .. . . .... (List $895) $ 750 
IDS 460G 9 wire printhead, graphics . ... . .. . .. (List $1394) $1150 
IDS 560G 9 wire, wide carriage, graphics .. . ... (List $1794) $1590 

CALL FOR FREE CATALOG 

(800) 854-8275 
CA, AK, HI (714) 630-3322 

At Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for free consultation. 
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VISTA - C. ITOH 

Daisy Wheel Letter Quality 

• 25 CPS (Optional 45 CPS) • Typewriter 
quality • Centronics parallel • RS 232 
Serial (Optional) • Proportional spacing • 
Bidirectional • Programmable VFU • Self 
test • Diablo compatible • Friction feed 
(Optional tractors) • 136 printable 
columns.• Manufactured by C. ITOH. 

VISTA V300 (C. ITOH) ......... . ... .... ..... . (List $1895) $Call 


ANACOM 
Low Cost, High Speed, Wide Carriage 

• 9 x 9 dot matrix • Lower case descenders • Wide carriage • 
Adjustable tractors to 16" • 150 CPS, Bidirectional, Logic Seeking 

ANACOM 150 . _ . 	 . ... (List $1350) $Call 

MALIBU 
The Small Business Printer; 


Letter Quality & Speed. 

• 10 x 9 dot matrix • Letter quality print; Lower case descenders 
• High speed; 165 CPS, Bidirectional, Logic seeking • Wide car­
riage • Vertical forms control • User programmable character set 
• Dot Resolution Grapllics. 

NEC SPINWRITER 
High Speed Letter Quality 

• 55 CPS • Typewriter qua lity • Bidirectional • Plotting • pro· 
portional spacing . 

5510-5 RO, Serial, w/tractors .. ...• . .. . . . ..... (List $2995) $2650 
5530-5 RO, Paralle l, w/tractors . . . . ... . . . . .. . . . (List $2970) $2625 

TELEVIDEO CRT'S 
AT DISCOUNT PRICES! 

Please Call Toii Free 
Prices are too low to 
advertise 

PRINTERS 

MALIBU 165 wide carriage, graphics, letter quality . . (List $2495) $ 1975 
OU ME 5/45 typewriter quality . ___ (List$2905) $ 2559 

INTERFACE EQUIPMENT 
CCS APPLE PARALLEL Interface & cable .. . ..... . . . . .. .. . $ 150 
APPLE II • EPSON MX80 

parallel interface board & cable .. ....... . . ..... . . . . .. . . . $ 100 
SSM AIO BOARD Apple Serial/parallel interface ... (List $225) $ 175 
MICROTRONICS Atari parallel interface. $ 89 
ATARI 850 Interface module, serial/parallel ... . . . . . .. . S 199 
TRS-80 CABLES to keyboard or Exp. interface . . .... . . . .... . . _ $ Call 
NOVATION D·CAT direct connect modem ... ... . ......... . . . $ Call 

TELEPHONE ORDERS: Mon.-Fr i. 8:30· 5:00 

The Orange Micro Prin ter Store (Retail): 


Mon.-Fr i. 10:00 -6:00, Sat. Iii 4:00 


Phone orders WELCOME; same 

day shipment. Free use of VISA & 
 Orange&MASTERCARD. Personal checks 

require 2 weeks to clear. Manu­
 ffifCrO, Inc. >'facturer 's warranty included on all 

equipment. Prices subject to 
 3150 E. La Palma, Suite I 
revision. Anaheim, CA 92806 



Programming Quickies------------------------­

Listing 4 continued: 

CPDR [INSTRUCTION REPEATS ITSELF] 
47 NZ 00 03 00 06 12 F2 47 

CPDR [INSTRUCTION REPEATS ITSELF] 
47 Z 00 02 00 06 12 Fl 44 

RET NZ ;"NOT ZERO" MEANS NO MATCH FOUND 
47 Z 00 02 00 06 12 Fl 44 

INC HL ;COMPENSATE FOR CPDR OVERSHOT 
47 Z 00 02 00 06 12 F2 47 

ADD HL,BC ;ADD REMNANT OF BYTE COUNT 
47 Z 00 02 00 06 12 F 4 45 

ADD HL,DE ;ADD ORIGINAL LENGTH 
47 Z 00 02 00 06 12 FA OB 

LD E,(HL) ;PICK UP LOW-ORDER BYTE 
47 Z 00 02 00 OB 12 FA OB 

INC HL 
47 Z 00 02 00 OB 12 FB 07 

LD D,(HL) ;PICK UP HIGH-ORDER BYTE 
47 Z 00 02 07 OB 12 FB 07 

EX DE,HL ;PUT RESULT INTO HL (MORE USEFUL THERE) 
47 Z 00 02 12 FB 07 OB ?? 

RET ;DONE 
47 z 00 02 12 FB 07 OB ?? 

Text continued from page 170: 

The next instructions pick up the low-order byte, incre­
ment HL, and pick up the high-order byte of the sought 
argument word. They are put directly into the DE register 

pair by means of the HL register indirect instructions. If 
the answer is useful in DE, the routine can be ended here 
with a return; but, since an answer is generally more use­
ful in the HL register pair, the routine as shown includes 
an exchange of DE with HL. 

Finally, the routine ends with a simple unconditional 
return statement. It is important to note that none of the 
instructions following the CPDR will affect the zero flag. 
This allows the calling routine to easiiy determine if a 
match was found by examining the zero flag. The fact 
that the 16-bit ADD (without including previous carry) 
instructions do not set the zero flag is often a nuisance. 
But in this routine it is an advantage. 

Beyond Tables 
This article described a simple routine with a great deal 

of power. The example of usage presented dealt with 
finding the address of a software routine when given a 
single character command. However, the same routine 
can be called whenever you want to find 16 or fewer bits 
of information from a single 8-bit value. For example, it 
could be used to interpret single-byte codes used to store 
3-digit telephone prefixes. Or it might be useful in a com­
piler to store a table of kinds of variables and their at­
tributes. Hopefully, you will find that problems of your 
own can be solved with this simple and efficient rou­
tine.• 

we carry it all.... 
~commodore 

VIC-20 . 
8096 . ... 
4032N . 
4032B . ....... . . 
8032 . ..... . 
CBM 4022 Printer... 
CBM 4040 Drive . 
CBM 8050 . . 
CBM C2N Drive. 
PET-IEEE Cable. 
IEEE·IEEE Cable . ...... . 

279 
1890 
1080 
1080 
1499 
669 
999 

1449 
87 
37 
46 

Software 
EBS Accounts Receivable 

Inventory System ... . 
Dr. Daley Mailing List .. .. . 
Dr. Daley Inventory . . . . . . .. 
OZZ Information System ..... 
BPI General Ledger . 
Tax Package . 
Dow Jones Portfolio 

Management . . . 
Pascal. 
Vis1cafc- PET . 
WordPro 3 (40 col.) . 
WordPro 4 (80 col.) . 
WordPro 4 Plus (80 col.I . 

Printers 

$595 
129 

89 
329 
329 
399 

129 
239 
149 
186 
279 
339 

Starwriter . ......... .... ..... 1495 
NE C 5530 . $2495 
Diablo 630. . . ......•.. 
Trendcom 100 . . .......... . 
Trendcom 200 . . . 
Epson MX-80 . 
Commodore Tally 8024 

2195 
299 
489 
499 

1699 

-­ -­
Atari® 800'" 32K RAM 
Personal Computer 

only $759 
400 BK . 
400 16K. 
41 0 Recorder 
810 Disk. 
815 Disk . . . 

.... $419 
........ 449 

.. .. . 62 
.. ...... 479 

822 Printer.. ... ...... . 
825 Printer . 

.. . 1199 
359 
759 
159830 Modem . . .. ...... . 

850 Interface Module .. 
Microtek 16K RAM.. 
Microtek 32 K RAM. .. 
Visicalc- Atari. . ..... . 
CX4102 Kingdom . . .... . 
CXL4004 Basketball .. ... •. •. 
CX41 05 Blackjack . 
CXL4009 Chess... 

164 
99 

179 
149 
13 
30 
13 
30 

CXL4011 Star Raiders 45 
CX4111 Space Invaders . 18 
CX70 Light Pen . . . . . . . . . . . . . . 64 
CX30 Paddle . 18 
CX40 Joystick .. . .. .. .. . 18 
CX4121 Energy Czar.. ... 13 
CX4108 Hangman . . . . . 13 
CXL4006 Super Breakout . .. 30 
CXL4010 3D Tic Tac Toe. . ... . . . . 30 
CXL4005 Video Easel . 30 
CXL41 04 Ma iling List 17 
CXL4007 Music Composer. 45 
CX4110 Typing . 20 
CX4101 lnvit. To Programming . . 17 
CXL4015 Telelink . . 20 
CXL4003 Assembler Editor .. ... · 46 
Talk & Teach Courseware: 
CX6001 - CX6017 . ... .. ... 23 

No Risk, No Deposit On Phone Orders, COD or Credit Card, 
Shipped Same Day You Call * 

(800) 233-8950 • Z 1 * on all in stock units 

Computer Mail Order 501 E. Third St., Williamsport, PA 17701 (717) 323-7921 
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303/741-1778 
4401 South Tamarac Parkway 
Denver, Colorado 80237 

Announces More 

New Products 


for ~ur TRS-80® Model I & Ill 


CHEXTEXT (pronounced Check Text) 

Apparat. Inc. announces CHEXTEXT. a 
variable length dictionary which interacts 
with SCRIPTSIT®, to highlight potential 
spelling and typographical errors in a 
text file. 

Some of the CHEXTEXT features are: 

• Variable Length Dictionary: The 
dictionary may be supplemented, 
depending on your system hardware 
(i.e. disk drive storage). 

• 	 Menu Driven. 

• 	 User Oriented. 

• 	 Dictionary may be complemented 
with unique industry jargon. 

• 	 A dual 80 track drive supports an 
approximate 50,000 word dictionary. 
Smaller dictionaries are provided with 
Basic CHEXTEXT Package ( 10,000 to 
20,000 words.) Minimum system 
requirement-2 disk drives and 48K. 

• 	Complete documentation. 

• 	 Reduces time required for 
proofreading. 

Available from Apparat, Inc. for only 

$7995 
catalog No. 2-148 

TRS-80 DIGITAL TALKER: 

A low cost alternative to the TRS-80 Voice 
Synthesizer. 

Allows voice synthesis with no additional 
hardware on your TRS-80 Model I Level II 
or Model Ill 16K versions. The voice signals 
are generated via the cassette output 
port. A Radio Shack external speaker I 
AMP can be used for sound output. 

Features 

Comes with 16 preprogrammed words 
Digits 0-9 
+ Plus 

Minus 

I Divided by 

= Equals 

* Times 

And calculator mode software 

Possible Applications utilizing the 
techniques internal to this program are: 

• 	 Talking clock 
• 	 Program reader 
• 	 Computer generated sound to aid in 

visual problems 

Supplied on Diskette or tape 
(please specify) for only $29.95. 
Catalog No. 1-026 

CATALOG CORRECTIONS 
CAT #1-223 Price should be $195.95 
instead of $39.95 
CAT #1-225 Price should be $24.00 
instead of $39.95 
CAT #2-405 Price should be $99.00 
instead of $79.00 
CAT #1-403 Price should be $549.00 
instead of $645.00 

Don't forget to ask for your Free 1981 
Apparat catalog when placing your 
order. 

"On-going Support for Microcomputers" 
®REGISTERED TRADEMARKS OF TANDY CORP. 

Circle 24 on inquiry card. 



Four Word Processors for the 


The world of word processors has 
expanded rapidly in the past few 
years, and it appears to be only the 
beginning. We have seen a flourish of 
office automation machines from the 
big manufacturers, but with few ex­
ceptions the small machine software 
manufacturers have led the way. 
And, after reviewing some of the 
word-processing systems designed for 
microcomputers, we discovered that 
they have several advantages. 

It was a temptation when review­
ing these word processors to compare 
them to their large mainframe 
brothers. Eventually we stopped re­
sisting that temptation. Both Steve 
and I have access in our work to such 
mainframe word processors as those 
by Wang and Honeywell. The com-

Apple II 

Keith Carlson 

43 McDill Rd 


Bedford MA 01730 


Steve Haber 

14 Larchmont Dr 

Nashua NH 03062 


parison hardly seems fair, but in 
reality most of the microcomputer 
word processors offer the features 
found in their larger brothers: in fact, 
a few of them are easier to use and 
learn, while still providing all of the 
features a user could possibly want. 
This will be evident in specific re­
views. 

There are two kinds of word pro­
cessors: screen- or cursor-oriented, 
and line-oriented. Cursor-oriented 

Photo 1: Apple word processors: the Datacope Scribe, the Rainbow Write-On!, the 
/US EasyWriter Professional system, and the Muse Super-Text II. (The cream-colored 
binder in the upper left comer is for Super-Text I, which has been discontinued by 
Muse.) 
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means that the editing and entry take 
place at the cursor, which is moved 
throughout the text. In line-oriented 
word processors, all text is entered 
and referred to with line numbers. 
Neither method appears to have a dis­
tinct advantage over the other: they 
are merely different ways of refer­
encing the text. 

Super-Text 
Super-Text is a super word proces­

sor that, despite minor problems, ex­
hibits some of the power-packed fea­
tures you would expect in a word 
processor designed for a much larger 
machine. Super-Text (from Muse 
Software) can be easily adapted to 
your current equipment, as well as 
any you may acquire in the future. 

-At a Glance--------i 
Name 
Super-Text II 

Type 

Word processor 


Manufacturer 

Muse Software 

330 N Charles St 

Baltimore MD 21201 

(301) 659-7212 

Price 

$150 


Format 

5-inch floppy disk 


Language 

6502 machine language 


Computer 
Apple II or II+ with 48 K bytes 
of memory and one disk drive 

Documentation 

82 pages, 15.5 by 23 cm (6 by 9 

inches); three-ring binder 


Audience 

Anyone needing a word­

processing system 
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Now proven baZic can be run on any Z80® computer 
under CP/M~ baZic is written entirely in Z80 code­
runs faster than any other BASIC interpreter. The 
greater execµtion speed is significantly advantageous 
for heavy number crunching, multi-user and multi­
tasking operations. 

baZic lilas all the fea tu res of North Star® BASIC-and 
then some. baZic, with m inor exceptions, is 100% com­
patible with existing North SJar BASIC programs. Our 
new baZic runs under all Mfcro Mike's timesharing 
and :hard disk operating softWare. 

CHECK THESE FEATURES AT l!OUR 
COMPUTER DEALER: 
• 	 Takes full advantage of the Z80 instruction seL 
• 	 Can be used on any Z80-based m icrocomputer 

operating under North Sta r® DOS or CP/ M. 
• 	 Support North Star fl oating point board fo r even 

faster execution of compute-intensive p rograms. 

• 	 The most friendly BASIC availab le. 

Hardiact: 

• 	 Improves pe1i'ormance of multi-user hard disk 
systems. 

• 	 baZic adds functions to assist in screen formatting, 
as well as features to simplify p rogramming, e.g. 
APPEND as a statement, ON GOSUB, cursor­
addressable PRINT, enhanced editing features, et~. 

• 	 baZic as shipped includes 8, 10, 12, and 114 digit ·' 
precisions, including both software and hardw~ 
floating point vers ions . 

• 	 baZic is also available for the Apple 114' under CP 
with the SoftCard!M 

OEMs and dealers contact·Si!verman Associates for 
details. 4010 Opal Street, Oakland, CA 94609. 
1415) 428-2954. All other inquiries should be to your 
dealer or Micro Mike's. 

"No11h Star Computers 

"Dig ital Research, Inc. 

®Apple Compute rs. Inc. 

"Zilog, Jnc. 

®M icrosoft 


$150 JDakes your ZSO-based 
COIDJIUter run up to 40% iaster!.. 



With the Dan Paymar lowercase 
adapter (which allows the Apple to 
display lowercase letters), this proces­
sor supports true lowercase. 

Super-Text also allows conversion 
of files for use with the Paymar 
lowercase adapter. However, it does 
not allow the reverse, so you must 
either keep two copies of the text file 
or always use an Apple II with the 
lowercase adapter. Most of the other 
Apple II word processors use reverse­
video to represent uppercase letters 
on the screen. If you don't have a 
Paymar lowercase adapter, Super­
Text places a reverse-video A in front 
of the character to be capitalized, in­
stead of highlighting the character it­

self. This can be confusing until you 
get used to it, because the reversed A 
does not print when you print the file. 
We found that we had a tendency to 
compensate for the nonprinting char­
acter when lining up text. You have 
to use the control key as a shift, but 
Super-Text will support the use of the 
shift key with a minor modification 
to the keyboard. (Muse provides the 
short piece of wire and instructions 
for the modification.) · 

Super-Text does not support an 
80-column board, but it simulates 80 
columns by using a preview mode. 
This mode allows you to see what 
your text will look like on paper, with 
obvious limitations on color, super-/ 

subscripting, and underlining. (In any 
case, these limitations are dependent 
upon the printer that you use .) 

Since you can only see the leftmost 
40 columns on the screen, the preview 
mode allows you to move the left 
margin to the right to see the other 
half of the document; however, we 
found the operation awkward to use 
because the text scrolls past quickly. 
Still, this arrangement is better than 
wasting paper to see what you have 
written. 

Super-Text uses the wraparound 
method of text entry (ie: if a word 
will not fit on a line, the entire word 
is automatically moved to the next 
line). Some word processors use a 

THE FORMULA™ represents a new concept 
"(" in report generation. It takes information 

Bou ~ uo management one step fur-c: ~ 1 SC Q .I'­ ther into the future. THE 

~,,c:'R.....t>"tsC1 jo l~uLJ\ FORMULA™ now makes itI'"' ~ 1i-' possible to visually des-
1"Q ~ 1\1\1 cribe the format of desired 
l fQl'l.. a reports by using a unique full screen editor. 

S 
c 1Co E1 All types of reports (including invoices, finan­
1~ 11' cial statements, legal forms, letters, etc.) 

can be defined interactively on a terminal 
simply by typing the for mat on the screen. 

'CP /M is a tra demark o f Digital Research 

It is programmed for multiple file access, 
algorithmic calculations and conditional 
printing. Incorporating DMA's information 
manager, The Cont igurable Business 
System:M THE FORMULA™ provides a flex­
ible framework you can easily adapt to 
your own individual needs. 

Complete System $595. Manual only $60. 

THE FORMULA™ runs on any 8080 or Z80 
computer with CP/M*, 48K RAM, 300K total 
disk storage, and a CRT (min. 16x64). 

OMA • WE SPEAK YOUR LANGUAGE. 

DYNAMIC MICROPROCESSOR ASSOCIATES• 545 Fif th Avenue, New York, New York 10017 • (212) 687-7115 

We ship prepaid and COD orders. Shipping & handling charges extra: $ 5 UPS areas: $7 non-UPS areas. Mexico. Canada: $1 0 + elsewhere. MasterCharge and VISA accepted. 
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tJa!F(_«Jiffl~etfixst about ~.s~d 
-----J:r_!!XfWJ*ii: ~f;~~%Sf!·:?d

fJ_isf2/tJ.Y seveial documer;t;s Rtµ.fi.rrymmsat once-
is iFJ!Qlute/J unet(Ualed &N!..f (J{fjer wstem. 

):{met&st cal} 6e mod!P,.ed to suityJJUr 17eeds because 
w~ ~('{ tf;,e source:Jpr the commaf)ds. 4-_ou can 

vtrtJttrarify alter tfie Bi6avior.!fviwr co~df 
Oneyeat'S ~J! mcluaea--we ~onf feaveyou

toJetJd Joryou:cs~.Am our (fior:oug~ read.ahfe. 
documeift"_t_w11 oas t"ecezved _8ftlfi acdazmftom our 
users.~~st comes glitfJ"tf)e l3D5 C 

com/Ji/e,r. 1rliow malJV qtljer: woiaJ!.~9f!SsitJ!f 


..~stems iitYou um:tejr:f!{Cams ~ wc:u.? 
Amethyst $350 (less C compiler $250) manual $35 


Mince (Amethyst text editor) $125 manual $15 demo disk $10 

Scribble (Amethyst text formatter) $125 manual $15 


Mince and Scribble ordered together $175 


8 1148K CP/MR required. Available on soft sector diskettes. Mince and 
Amethyst require a cursor-addressable terminal. Dealer, site, OEM, 

and **NIX versions and licenses available. 

Mark of the Unicorn, P.O. Box 423, Arlington, MA. 02174 (617)489-1387 
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APPLE II PLUS 48K $1299 

ATARI 800 16K $829 

COLOR COMPUTER 
16K $399 

'~·::::::.\ lm:!!: 

~1-mDSIDE 

6 South St ,Milford, NH 03055 (603)673-5144 

TOLL FREE OUT-OF-STATE 1-00}258-1790 

TRS·80 COMPUTERS 


MODEL Ill 
48K $999 

Mod-Ill, 16K RAM (126·10621.... . . . $919.00 
 Colar Camp, 16K RAM 1125.3001 + l ... $399.00 
Mod·lll, 481< RAM (126·1062+ l . . • . .. $999.00 Colar Comp, 32K RAM (126·3001 ++) .. $479.00 
Mod-Ill, 48K, 2-drlvas, Colar Comp, 16K Ext Basic (126·3002) . $529.00 
RS·232·C1126·1063) .... . . ... . .. . $2299.00 Color Camp, 32K Ext Basic 1125.3002+ )$599.00 

Pocket Computer w/Interface ..... . $259.00Color Comp, 4K RAM 1126·3001) .. ... $359.00 

ATARI COMPUTERS 

ATARI 400, BK RAM (136·400) ... . . . . $439.00 
 ATARI BOO, 16K RAM (136-800) . . ... . $829.00 
ATARI 400, 16K RAM (136·401) ...... $499.00 ATARI BOO, 32K RAM 1136·801) . ... . . $949.00 
ATARI 400, 32K RAM !136·402) . .•. . . $629.00 ATARI 800, 48K RAM (138-802) ..... $1019.00 

APPLE COMPUTERS 
APPLE· II PLUS, 4BK RAM 1147-203) . $1299.00 I 

JUNE SPECIAL 

MICROLINE-83 

$759.00 
OFFER EXPIRES 6/30/81 

TERMS: Prices and specifications are subject to change. HARDSIDE accepts VISA & MASTERCARD. 
Certified checks and Money Orders; Personal checks accepted (takes 3 weeks to clear). HARDSIDE Pays 
all shipping Charges (within the 48 states) on all PREPAID orders OVER $100.00. On all orders under $100 
a $2.50 handling charge must be added. COD orders accepted (orders over $250 require 25% deposit) 
thera 111 a $5.00 handling charge. UPS Blue Label, and Air Freight available at extra cost. TRS-80 Is a 
trademark of Tandy Corp. 

"hot zone" to prompt for hyphena­
tion, but if you want hyphenation 
with Super-Text you must perform it 
manually. By embedding control 
characters in the text, you can in­
stantly invoke format changes, tab 
stops, automatic paragraph indenta­
tion, word centering, and left margin 
changes. These control characters ap­
pear as reverse video letters. Super­
Text formats the text upon printout, 
so the effects of these control charac­
ters are visible only on printout or 
during preview mode. 

The only files Super-Text will ac­
cept, other than those written by it­
self, are Dr Memory files. (Dr 
Memory is the predecessor of Super­
Text.) Muse also has add-on modules 
that can produce form letters (avail­
able for $100), input files by telecom­
munication ($75), and plot graphs (no 
price quoted). 

Super-Text's ability to edit is ex­
cellent. The word processor is cursor­
oriented, and it gives the user a full 
set of commands to move the cursor 
about the text. The cursor scrolls 
backward or forward by operator 
choice, and the direction is clearly 
marked in the lower left-hand corner. 
The replacement, deletion, insertion, 
and rearrangement of text processes 
are all easy to use and understand. 
However, one minor problem ap­
pears with insertion: normally inser­
tion occurs in front of the current cur­
sor location-with Super-Text, it oc­
curs after the cursor location. This is 
unnerving and hard to get used to. 
Super-Text can also copy blocks of 
text easily throughout the text file, 
and it can save and load blocks of text 
separately, a feature that is especially 
helpful with "boilerplate" files used in 
business correspondence. 

Find-and-replace operations are 
easy and efficient. The operations 
even include a "wild card" notation 
that will match any number of in­
tervening characters (including 
none) . For example, an attempt to 
find "COMPUT#WORLD" would 
match "COMPUTER WORLD" or 
"COMPUTING WORLD". Super­
Text is loaded with prompts that 
make find-and-replace operations 
easy for the operator. 
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DYNACOMP 
Quality software for+: 

ATARI 
PET 
APPLE II Plus 

TRS-80 (Level II)* 
NORTH STAR 
CP/M 8" Disk 

GAMES, SIMULATIONS, EDUCATION and 
MISCELLANEOUS 

8RIDGE2.0 (Av11.i111blr rorall c:: ompulrrs) Prier: Sl1.9S Casstllr/S21.9S Oiskttct 
An all-inclusi•c •·c11ion of lhi' mos1 populu of urd gamo. This program both BIDS a nd P LA VS ci1hc1 con1rac1 or dupliute bridge 
~pending on 1hc conm1e1. yo ur compu1cr opponcn1s .,..ill ciihn pla)· ch c offrnu OR defense. If you bid 100 hiah. 1hc compu1t1 .. ;11 
double rour con11u1? BRIDGE 2.0 pro~111c1 challenging cn1cnainmrn l for advanc ed pla)·crs and is an ucclkn! lurnin11001 for th e 
brillgcno•icc. 

HEARTS 1.5 (Availablt for all compult rs ) Prire: Sl4.9S Cawllr/ Sl8.95 Dlskrllr 
An uciting and cn1cr1aining compulrr version of 1hi1 popular car<.! g;amc. Huns is a 1rick-m1cntcd game in "'hic h 1he purpou is 001 to 
lakr any hearts or the queen or spades. Play a1ains1 1wo computer o pponcnn who ar c armed •••ith ha rd-10 -bca1 playina ur a1 e1ics. 

CRIBBAGE (TRS-80 only) Pdrt: 514.95 Canrttt15Ul.95 l>lsktllt 
Thisiu1mply the bot nibba1e 1ame available. 11 iun n .cellcnl pra1ram fo1 lhc cr1bba1e pl ayer in 1carch ar a wor1hyopponcn1 a1 ....u 
;u for 1hc novkc ,.ishin1 ra impro>e hn aamc. The 1upllm't; arc wpcrb and assembly lanauaac rou1inn provide rapid u eeution. 

STUD POKER (AT ARI only) Prirt: SI 1.95 OwtutlSlS.95 Dlsktllt 
T hh i1 !he clanic 1amble1'scard aame. The computer deals the cards one al a time and you (and the computer> bc1on what yous«. The 
compu1er docs not ch eal and wua//ybcu 1hc oddi. Ho,.Her, ii \.Om c1imes blufh? Aho in cluded is a fi•ccard draw poker bmin1 prac­
1kc pro11am. This pachac wi!1 run o n a li!IK A'!AR I. Calm, 1raphics, sound. 

· POKER PARTY (Available for all computers) Prirt: 517.95 Custlltl 521.95Dlsll.tllt 
POKER PARTY ha draw poker simula1ion bued on 1hc book, POKER, by Oswald Jacoby. Thll is the mo1t comprehcm1vc nrsion 
availab le fo1 microcompuicrs. Tiie part)" cani.i•h or )'Ourself and si~ 01her (com P\11•1) p!a)·crs. Each or chnc players \YOU 11 111 set 10 
know them) has a diffe•enr ~rs1;1nalit)' in 1he form or a • ar)in& pro~n1ity 10 bluff or fo!d under prcs.1ure . Practice "'ilh POKER 
PART Y bd o1c 1oina 10 tha1 u~osi~ c game toni1h1! Apple Caucue and diikc11cveriion,rcqui1c a l2 K to r lugcrl Apple JJ. 

NOMINOES JIGSAW (Alari, Apple and TRS-80 only) Prkt: 516.95 Cwtt1t1520.95 Dlskrut 
A foinw puHJc on )'Our computer! Complc1c 1hc puulc by scl«ting your p i«n from a table consiuin& or 60 different shallfS. 
NOMINOES JIGSAW is a virtuoso p10grammingeffo11. The 1raphics are supe1la1ivr and the puule will challenge you with ill 1hree 
le vds of diff ,cuh y. Scoring is based upon 1hc number of guess es 1akcn and by th e dirli icuhy o f the boa11l sci-up 

CRANSTON MANOR AD\.'ENTURE (North Star only) Prlrt:519.95 
At las1? A comprehcnsi•c Ad1·cn1urc g•me for 1hc No11h Siar. CRANSTON ~1ANOR ADVENTURE 1akes you in my11crious 
CRANSTON MANQlc ..hrrt'you acicmp! 10 g;i1hcr fabulous treuurc1. lurking 1n the manor arc" ild animah and 1obot1 ..ho .. rn not 
I"• up 1hc treasures ,.i1hout a f11h1 . The number of rooms is g1e atcr and 1hc ;u1ociated descrip1ion1 arc much more claboraiethan 1he 
curren! popular scrin of Ad•cn1urc p10gram1...1hn1 thl\.&amc the lop in it~ cl.an. Play can be 11oppcd al any nmc and thr 11a1u1 
1101cdondi1kt 1te. RcquircsJ2K. 

\ 'ALDEZ (Available for all compulrrs) Prkt: 514.95 C~stttt/511 . 95 Db ll.rttt 
A 1imula1ion or1ul"C 11 an~trnaviga1ion in 1he Prince William Sound and Va!Jcz Narrow1. Thtprngram uies an 01e111ivt 2~i!IX2~6tlt· 
men! radar map anJ employs phy1 ical modfll of ship response and tidal paucrni. Chan your o"'·n cour1e 1hrouah ship and iccbc111 raf . 
r1' . Any itandard terminal may be used for di1.play. 

f-' UGHT SIMULATOR (Available for all computers) Prkt: 517.95 cusrttt/ 521.95Diskrnt 
A r"liiticand e•.1cnsi• e malhfmlllital simulation of take-off, OiBhl anJ landina. The p1011amuuhusacrod)·nam1Ccqua1tons and the 
d1 anctcri11inof a real airfoil. You can praCli(( inmumcnt approaches and na•·1ga1ion usin& radials andcompast heading s. The more 
ad•·anccdOycrcanalsopcrformloop1. half .foll1and 1imilaracrobaticmancuvcrs. 

STARTREK J.2 (Available for all compulers ) Prkt: 5 9.95 Casstllt/ 5JJ.95 Dlskt tlt 
This is lhc cl;usic SCarl rek simulation. bu1 with sc•·cnl new futures . For cumplc. chc Klingons now shoo1 al the En!Clpr!Sf wi1 hou1 
• .unuq • h ilt aim 1111''-'"' \l1r!Juf1 In cnt.11 11\Jlll•uU\. The K1ingons also a11ac1r. wi lh both lithl and hn•·y cruisen and move .. hrn 
1hol al~ The situation ii hn:tic,.·hcn the En1crprise is bcsic&cd by three heavycruiscrnnd a s1arbucS.O.S. is r«ti•ed! The t.:lingon11c1 
"'~n! 

CHESS MASTER (North Siar and TRS-80 onl y) P1kt: 519.95 Cl.Uttt t l52J.95 Dlsll.tllt 
Thi1 complete and very po,,.erful program pro•idcs fil"c lc•·fb or play. It includes ending. en p;usan~ capiure1 and 1hc promo1ion of 
pawns. A1MhliD&lll). the board may be preset before the s\art or play, perminin& !he cumination or ""book"" plays. To m3umizc o c,u· 
ti1m spftd, the program is ,. ·riuen in H1tmblylan1tuagr (by SOFTWA RE SPECIALISTS ofCal if ornial. futl1rap hina1t employed in 
!he TR5-110 •enion, and t"' ·o "'·id1h1 or alphanumeik di1play art pro¥idtd 10 ac,ommoda1e Not1h Siar u1en. 

Bl.ACK HOLE (Apple only) Prkr: 514.95 Cassr1ttl51!1.95 Dlsktllt 
This ii an uciung gnphic;i l simula1ion or 1hc problems in•·ol\'Cd in closely obserYing a black hole .. iih a iparc probe. Theobjcc1is10 
enter and matntam, for a prc1cribcd 1imc, an orbit close toa 1mall black hole. Thi1 i110 be achie'fd ... uhout coming \.Oncu 1he anomaly 
thal rhe 1idal mni dntro>' th e probe. Con1rol or 1he craft ii 1ealis1kally simulated lliina side jeu ro1 m1a1ion and main 1h1u11ers rm 
acccleralion . Th" p1ogram employi Hi- Rei graphici and i1 educa1ional ~1 well as challcngin1. 

HODGE PODGE (Apple only, 48K lnleger BASIC) Prkt : 519.95Casstnt/51J.95Dlsbttt 
lei HODGE PODGE be your chi1d'i baby siucr. Prcssin1 any •'Yon your Apple ,.·ill 1csul1 in a d1frcrcn1 and inui1uin1 "happening" 
rclaicd 10 the lcuer or number or1hcchoscn key. Thcpro1nm's 1nphics. ~0101 and sound arc a ddi1h1 fo1child1cnhom man I !-i to 9. 
llODGE PODGE ha non-in1im ida11n11uchin1 de•·i""' hichbnn11 a new dimension to the use or compu1en in cducanon. HODGE 
PODGE requirn a 411K Apple running "'ilh lnttacr BASIC. 

TEACHER'S PET I (Available for a ll compulrrs) Pritt: 5 9.9SCusrnrt 51J.95 Dlsll.rll t 
This i1 the fi,rst or [I' "" '\CU,\tp · ~educauona l packaae1. Primarily intended for pre-school to giade J, TEACHER"S PET provides the 
)O un1uudcn1 .. ithcoun1ingprac1icc.!cucr·wordHcOgn11iona nJ thr celc1clsorma1h1kill ucrcisu . 

SPACE TILT (Apple only) Prkr: 510.95 Cwtllt/514.95 Dlsktllt 
Use 1hc game paddles 10 1il1the plane or 1hc TV 1crtcn ra " roll"' a ball in10 a hole in the l(fccn. Sound simple! Nol wh en 1he hole gets 
1mall.-r and 1mal!cr'. A buih.in timer allo,..1 you 10 measure your skill a1ains1 01hcn 1n thii habi1-ro1min1 aclion aamc. 

MO \ 'ING MAZE (Apple only) Prtc r : 510.95C.sstllt/ 514.95 Disktllt 
\ 10\'ING MAZE employs the games paddlc110 diree1 a puck flam one side of a mazr 10 1he 01he1. Ho,,. c1c1. the muc is dynamically 
(and randomly! built and ii. continually bcin1 modified. The objccli•c i110 cron thf ma;c "'i1hou1 1ouchtng tor bein1 hi1 byJ a -.alt 
Scorint is by an clapw:d time mdica1or.and 1hrcc lc\'Ch of playa rep m~idcd . 

Al.PHA FIGHTER (Alari only) Prkt: 514.95 CIU5 t llr15U\.95 Dlskrllt 
T"'o excellent g1aphi ~1 anJ ae1ion pro1ram1 in one! ALPHA FIGHTER requires you todc11roy1hc alien s1arshipspanin11hrough you1 
•cctm of 1he gal;uy. Al.PHA BASE i1 in the palh or an alien UFO in1·ai ion; It! five UFO'l itl by and the 1amt cnd1. Both Ramo re· 
quire1hc joyscic~ and 1c1 prosrcui•·rly more difficult the hi1hcr you score! 

INTR UDER ALERT (Atari only) Prirt: 516 .95 CautUtl S20.95 Diskrllt 
Th11 1u fa1 1paced1raph1c,1ame "'h1ch places )OU 1n che middle of the "Drcaditai"" ha- 1na JUI! uolen iu plan~ . Thedroids ha•eheen 
ak11cd andarc d11e.:1cd 10 <Jc,1roy )Ou at all com. You mu1! fi.nd and cn!Cf iou• ship to escape ,. uh 1hc plan~ . five lc1cl1uf diffi1:uh~ 
arc pto•ided . l ""f ll lll~I Ill ALERT requires a 1op!lck anJ ..m run on l6K \)"items. 

GIANT SLALOM (Atari only) Prkt: 514.95 Casst ll t/518.95 Dlsktllt 
Thi. rnl·time action aamc i1 gua1an1ecd aJdic1i•·c! Ust 1he joy11ic k 10 con11ol your path 1h10ugh slalom couue1 consi1.1ing o f bo1 h open 
anJ closed gales. Choo1e from diHcrcnl le•d1 of difficulty. race again1.101her pla)'tfl Of 1imply 1akc placllef 1uns again11 1he ,·Joel. 
GIANT Sl .AL0\1 "'II run on 16K wmm1. 

CRYSTALS (ATARI only) Prlrt : 5 9.95 Caueur/ 513.95 Olsll.rUt 
A umque al1mi1hm randomly produces fa.cma 11 n1 gr•phin d11pla1 1 accompanied .. 11h 1onc1 "'h1Ch •ary as the pauc1ns arc burll. No 
l"' O pancrns arc the ume. and the combined effect of 1hc sound anJ 1raPhio ar c mesmeri1in1 . Cit VS TALS ha• been u•cd '"10~11 
•lOfC• 10 demon111;i1e 1hcsounJ and color fe111 urcs of the A1ari. 

C llOMP-OTHELl.0 (Atari only) Prlrt: 511.95 Ca.mllt/ 515.95 lllsll.tHt 
( 110'11 ' 01111 \I L I ~ II'• ieally two ~hallcnging games in one. CHOMP is 11m1br in conccp1 10 NIM: )'Ou mm1 bile arr part of a 
cool.if. but a1·oid 1a•ing the poisoned po11ion. OfHU.LO is 1hc populu board game 1c1 to full)' uult1c lhf Atui·11raph1<."H"apab1li1y 
ll o aho •cry ha.d to bca1 ~ Thn package ,.,u run on a 16K 1ys1cm. 

GAMES PACK I (Available for all computers) Prict: 59.95 CasKllt /513 .95 Dhkrtlt 
t"'' IES PACK I con1ain11hc classic tompurer gamnor BLACKJACK. 1. UNAR LANDER . t Jc-'l' :'lo. HORSERACE. SWITCl l and 
more These games ha>c been combined inio onf luge program for ca•c 1n loadm1. Thfy arc ind1>1dually a.:,eucd by a •"On>cmcn! 

GAMES PACK II (Available for all computers) Prirt: S9 .95Cas~nrtSIJ.9 5 IJlsktllt 
GAMES PACK ll include. 1he gamo C~AZV' EIGHTS, JOT TO, ACEY· DUl"E\'. UFE. WUMl'US and mhm. Ai ,,..,,h GAMES 
l'ACK I. all the iame> arc loaded a' o ne proanm and arc called frnm a menu. 

II. tr ~ pay\~ 'l'~ 01 mOff per p1ogram ..hen )"OU can buy a OYNAl"O.'CI' ,..,ll rctonN for 1u•c S'il 95? 

,, l >N TJ ISTAR SOFTWARE EXCHANGE (NSSE) LIBRARY Prirt 59.95 lfoll.rllt 
Il l '\!\( 'fl'lt" no.. d .. 1rrhu•c•1hc ~O • •olumcNSSE librar , v \!o11 or1hc.cd,,kme• oHer an nu1•1;ind1ng•~lu e fonhe pui thll'c p11a: 
Wruf fo1 dciaih •csard1n11hc conLcnO of1h11 library and quanwy (four 01 morel purcha•t•. 

Availability 
DYNACO\IP sor1... arc i1 supplied "'ith comptc1c du.:umcn1a1ion con1ainmg cleat c 'J'bnauon1 anduampln. Unln1 01hcr111'c ~pcc1ficd . all 
prog1ams will run withm 16K p1og1am memory space tATARI requires 24KI. E-ccpt ,.here no1cd. programs arc avai!alile on AT ARI. PET. 
TRS.8 0 tl c•·e1 (I) and Apple (Applcsof l) cusct1 c and diskcnc u well a.. Nonh S1u1in1!eden111y (doubleden•ily compatihlcJ d1•~c11c. AJd i· 
tionally, mml proarams can be ob1ained on \ lll ndard tlOM fmmal) II"' CPIM napp)"<foks for \)'Stems runnin& unde1 MIM.Slt. _ 

BUSINESS and UTILITIES 

MAIL LIST2.2(Apple, Alari and Norlh Star diskette only) Prkr: SJ4.95 
This proaram 11, unmalchcJ in i • ~ ability lo nmc a m;u1mum number of addrc\sci on one diskcuc <minimum or l!tl(l~r dh~eue, mor( 
1han 2lOOfo1 "'double demi1y"' \)\lrm1!1. lu many rn1urc1 includt alphabetic and zip code 101tina. labcl pnn11n1, me111n1t of (1l•• and 
a unique key.. ord 1eckin1 routine ""h1Ch rt tr ic• fi cnr ri es by a ~inuall) limitltn stlcciion of u'crJef,ncd codes. A •a) •aluablcpro­
8ram! 

FORM LETTER SYSTEM (Fl.S) (Apple and Norlh Siar diskette on ly ) Pricc: S21.95 
UH FLS IO cr eat e and edit fo1m lcner •and addrts• lim. Form kttr<sar t prmlu.:cd by au1oma1ica!lr inHllingui;h addrcsi iruo :i 

predetermined por 1ionofyour lcuer . FLS i1complc1clycompa1iblc "'ilh \ !AIL LIST 1.2. ,.hich may be uwd ramana1eyou1adtlrn1 
mn. 

FLS and MAIL UST 2.2 u e available 3' a combined package for S4\l .9S. 

PERSONAL FI NAN CE SYST EM (AT ARI only ) Prirr:5J4.95D"isktllt 
PFS i1 a 1inslc di1k menu oricn1ed sys1em compo1cd of 10 pro11am1 dnigncd 10 01gani1c and simplif y )Out ~r1onal f•nam:cs. Features 
include a lOOtr1nsac1ion c1pacny: fast acccn: 26 optional u1er codes; daia rctricul by month, .:ode 01 payce:opcionat prinuns of 
1cport1: checkbook balancing; bu 1raph plomn1 and more. Aho pro'1dcs on 1hc di;kene ;, AT,\ RI DOS 2. 

FINDIT (North Siar only) l'rlrr: 519.95 
This is a 1h1 ee-in·one proaram which mai ntain! information accessible by kc)·word1 ofth1ectypc1: Perional tea: la11 name), Commu · 
cial tea: plumbcri) and Reference (c8: maauinc anic lcs. r«ord album1, c•cl. In add 11ion10 ~ e)"•o1d surchn. therc arc bi11hda)'. an­
ni•·crsary and appoinimcnl searche1 for the ~rsonal record1 and appoin1mcn11euchn for the commc1Cial rcco1 d" Reference 1e.:0ttl1 
ate acccs1fd b)· a iin1lckcyworJ or by cron.refr1cncing two or1hrec kc!"' Or d1 . 

DFILE (Norlh Slar onl~· ~ Prirt :519.95 
Th ishandyprogram all011s Noflh Star u1cr110 main1aina spfeiali1ctl dala bucof all files and prog ramsin the ua.·L of lli1h ,.h,chin. 
•·a ri ably accumulates. OFILE is ca.y \0 se1 up and u1e . h 11illor1ani1c )Ou1di1h10 pro•ideerricien1la..·a1ingof1hedC1ued file or pro-

GRAFIX (TRS-80 only) Prirt: 512.95 Camllr/ 516.95 Oisktllr 
This unique program allo"' · ~ou ra ea1ily ctule graphics directly flom 1he keyboard. You ""d1aw• · your f,,1urt u1in1 the program'1 u­
1cmincunorcon1rols.Oncc 1hc fi1urc is madf . i1 isautomatically appended 10 your BASIC prn1rama1 a1tun1 •·afiahlc Ora" a ··hap­
py face'", call il HS and lhen prinl r1 ftom y QUI progfilm u.ina l'R INT HS! This is a H I Y U•)" ...­ay IOCICalc and 1:1\f 1raphic.. 

TIDY (TRS-80 only) Prict: 510.95 Cas.stHt/ 514.95 Dls ll. t11t 
TIDY is an a11tmbly· !an1uage pro,:iam "'hich aH0"1you 10 1cnumber the lines in your flASIC pro1rams. TIOY al,orcmo•es un­
nccr11uy \~C'O anJ RE~lark stalcm<'nll. Tiit 1csul1 is acompacte11 BASIC program "'hich Ulf l much lcn memor)"\pace and nc.:u1e1 
1i1nif.can1ly faucr . Once loaded, Tll>\" rcmaini· in memmy: you may load any number of BASIC program1 ,.nhout hi'ml 10 1cload 
TIDY! 

STATISTICS and ENGINEERING 

DATA SMOOTHER (Not available ror ATARI) Prirr: 51.f.95Cas.\fUr/ 511.95 Diskrut 
Thisspccial daia smoo1hing pro1ram may be used 10 rapidlr derive u1cful informacion from noisy bu1ine11 and cn11nccrm& da1a "'h1r h 
a1e,qua1ly1oaced. Thcsor1..·arcfca1urcschoiccindcgffcanJ1angcoffi.1.a1 "clla1smoo1hcdlir11 and1cconddcri•a1i>e.:ak u!a1 ion . 
Al1oincludcdi\au1oma1ic plo11m1of thcinpul da1aandsmoorhcdrcsulls . 

FOURIER ANALYZER (Available for all compulers) Prirt: 514.95 Ca.'\.~ttlt /5 1 8.95 Diskrut 
U1c 1hi' pro1nm tu cuminc the frcquencppccuaof limned duration si~nall . The program rca1urf.aurama1ic icalingand plo11in1 of 
the input da1a and results . Prae1ical applica1ion1include1hc anab1i1 or complica1cd pancrm '"•uch f•clds as decuonin. communica 
1i on1 and businci.s. 

T FA (Transfer Function Analyzer) Prirt: 519.95 Casnlltl52J .9S llisll.rllt 
This is a spn:ial ~of1,.·arcpuka1cwhi~h may be us~d toc•·aluaic 1hc 1randc1 func1ions of -i·11cm• such,. hi-fnm r>lificr1 and filters Ii)· 
cJamining their 1oponsc 10 pulHJ inputs . f f A. is a major modification or FOURIER ANALYZER and contain\ an <'n1inccring· 
01ienled decibel •cr1u1 los- fr c1.1 uc nc)· plot as "'e ll a\da1acJiting fca1u1e1 , Whcrca1 FOUllll · ICANAL YZER is dc~i gncd for educational 
and ~denlific u1c, TFA i~ an en1inecnn11001. A• ailable for all compu1er1. 

HARMONIC ANALYZER (Available for all computrrs) Prirt: 524.95Can rlttl521.95 Dis ll. t llr 
HAR~\ONI C AN,\l \'ZER ,..u dni1ncd for th e sp«trum analy1i1 of rcpclill•C ,.a\Cfo1m• . Featur es include dau file 1encra1ion. 
cdi1in1and11oragc1rmic13l a1,.·cUa1da taand1pcctrumplouin1. Oncparricularl)'uniquefacilny 1s thatlhe inpul datanccdnotbc 
equa ll y ,paced 01 1n ordc1. Theorisinalda1ai1 •mlcd and a cubic spline in1erpola1ioni1u1cJ1ocreatclhe data 1 1 1 ~ 1a;•11 T\'ll tr\ 1h: J 1>1 
alao rithm . 

FOURIER ANAi. Y7-EJt:. TFA and llARMONIC ANA. f 'l"'ll.r lC may be purchased 101c1he1 for a combined price or 144 9HthrcfC3\· 
sellcsland S36 . 9~ llhrcc di;kclln! 

REGRESSION I (Available for a ll computers ) Prirt : 519.95 C•n tlft /523.95 Diskrtt t 
REGRESSION I i1 a unique and clccpuonally •cr1a1il cone-dimrnsional leau i.quaies "" polrnomial.. cu11 e fin ing pr o11am . Fea1urc11n 
elude ~ery hish ii "°"'r"' • an au1oma1i( degree determination option; an u tcn1i1e internal hbruy of fi11in1 func1ion•: da1a cdinng: 
au1oma1icda1a and cu" c plouing; a 1tati1l1'3Lanalyiil (c&: s1andarddc~ia1ion. correlation cocrticifnl, c1c.J and mu,hmorc. lnaddi . 
tion, new fit\ may bc lried withouc reen1crin11hc da1a. REGRESSION l iscenainly the corner1rancprogram in any data analysi11or1 
ware librat)'. 

REGRESSION II (PARAFIT) (Available for all computers ) Prirr: 519.95Casstt1t / S2J.95 Dlsll. rUt 
PARAFIT ii dc\igncd 10 handle tho1e cues in "'hich the paoamcter1. arc imbcddcd (po11ibly nonlinear I)') m !he fncin1 funcnon. The 
u1c1 i;im ply imt111 the func1 ional form. induJing 1hc paramc1cn lAI IJ. Al2J. ci~ .J as one m mo1c BASIC s1a1cmcn1 hnc1. Da1a and 
1e1uh1may bcmanipularc<land ploucJ a1 ,.,.h REGRESSION I. U•,r REGRESSION I for pol)nomial f1t11ng , and PARAFIT for1hosc 
complicatedfuncuon• 

MUL TILINEAR REGRESSION (MLRI (Available for all compu1er s) Prirr: 524.95Casst11t 
528.95 Disll.tllt 

\1LR i\ • profcnional sof1warc packaac for analyiin1da1a 1.c11c on1ainin11,,.·o or more li ncaflyindcrorndcnl •atiablc1. !lnidc~ 11c1rorm­
ing lhe basic 1egrl:"'sion ~alcola l ion, lhi1 proaram a!10 pro~iJes O IJ' lo U•c data cnlry, 1wra11e. retrieval and ed11i n1 fun ,·tio ns. In adJi· 
tion.1heu1er may in1c1101a1cthcsolu1ionby1upplyin1ulue1 fm 1heindepcndcn1 uriat>lt1. Thcnumbe1of•a11ablc•andda1a,iu 11 
limi1cdonlyb)·thea13ilab1cmcmory. 

REGRESSION I. ll and .'1ULT IUNEAR Rl:GRESSION ma)· be pur,ha•ed ioge thcr fm S.i9 9) lt htec ca"cltnl or Sht.9~ l!hrfe 
di1kennl . 

BASIC SCIENTIFIC SUBROUTINES, \ 'olume I (Nol available for AT ARll 
OY.NAC0\11' is 1hcuclu1ive disiributm fon hc software kC)"fd 10 1hc 1c\I BASIC .'i<.-r~n11/il" ,\..,,..,•!Of1 1 ~•1. Vulur•k' I hr F Ruc~dc.,hcl 
(lfc the 8YTE1McGra,.·.tt ill ad~cniscmem in BYTE ma1aiine, Januar)· 111gn_ Thc>f 1ub"'u1mn hll'·c been a •!Cm bled a.:"!!"dmg to 
chap1er. Included wnh each tollec1ion ii a menu p1ognm which 1dcct1 and dfmonwatfl c"h sub1ou1inc. 

Col lection 11 : Chapters 2 anJ .1: Daca and function plouina. compk~ 'llriabk1 

Co!lcction '-1: : Chap!cr4: \1atriland•«1oropera1iom 

U.ccau;c the 101 is a 1i1at pan of the documentation. 8-t.'i/(" .'\l.·u•ntif,.· .'i11llm11/met. l '"""'J<' I i1 31ailablc from OYNACOll.ll' fo1 
Sl'l .9}plu17'(J!Oita1candhandlin1 

ROOTS (Avail able for all computers) Pric t 59.95Cas.w ur t 51J.95 Dlsll.rur 
In a nunhdl. ROOTS si muhancou1l)" demminciall !he uroc1 or a pol)·nomial h.a•in&101 ~ocUic1fn 11 . There" nolimi1 on rhc dciree 
of the polynomial. and b"au1t 1he pru.:edu1e ii itcnlilC, 1hc ac(ufa:".V i• lj.enerally 1c1.v pod. S u. 1nnial 1ues~t1 art re1.1u11ed 31 tnpu1. 
and the calcula1ed roou uc ,ub11i1u1cd bac~ into the pol r nomial and 1hc rc1iduah. di 1 pla~td 

Ordering Information 
All n11lc1• arc pnl\'.e1~ed and 1h•ppcd poupard "'uhm 48hours. Plu•c(ndo~ f•3)ment "uh mde• alona .. 11h~ompu1e1 mfnrmation If pa) · 
'"• M· VISA or \1a11cr ( "aid, mdudc all numbc" on card . For orJcn oul•ulc Nonh ·'meri.:a aJ<J rnr, fo1,h1pp,n& ~ntl handhn~ 

Deduct I0 % when ordering 3 or more programs. 

A•l for IH. ~/l.l.'OMI" 11ro1ram' al !<>UI 1<>'31 1off"arc dealer Wrote 1'1f Jr1a1led dC<(flplion, "' lhnc ani! mhcr 1 •1t>~1am, from 
llY:-.ACO,\tP. 

VISA 

DYNACOMP, Inc. 
1427 Monroe Avenue 

Rochester, New York 14618 
24 hour mail order phone: (716)586-7 579 

Office phone (9AM -5PM EST): (71 6)442-8960 

• Af ~RI_ Pf:T. .4/'l'LI:. 11. TR.'l.HO . NORT"ll \f .·111 . C1• ·Af11n1/ lfl.\l u"· '<'Xro1·rr<11r111/,·nu1111·•un1J ,,, ir11<11·m.,,L, 
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Circle 91 on inquiry card. 

MICRO PRICE for MINI POWER 
MICRO-MINI'" matches Series I by IBM 

DELIVERING CURRENT ORDERS 

You cannot buy a more powerlul micro: 
• Power: 1 to 32 independent users 
• Memory: directly addresses to 16 Meg' 
• Mapping: efficient memory management 
• Disk: 2M to more than 250M 
• Speed: throughput 10 times ZBO 
• Files: simultaneous access 
• Communication: inter-user via terminals 
• Security: all files password protected 
• Options: expandable in the field 
• Bus: Intel Multibus•• compatible 
• Languages: Pascal, BASIC. COBOL. FORTRAN 

SYSTEM I ................................. ....... $3509 
ZB001 CPU board with on-board ROM monitor 
32K dynamic RAM 
1/0 board: 8 serial ports 
Back plane: 15-slots, Multibus•• compatible 
Case: switching power, fans, cage. fixtures 
SYSTEM II ....................................... $6659 
Z8001 CPU with memory management circuitry 
64K dynamic RAM 
1/0 board: 8 serial ports 
FDC board: for 4 floppies, sgl/dbl density 
ZMOS: multi-user I-tasking operating system 
Back plane: 15-slots. Multibus•· compatible 
Case: switching power, fans, cage. fixtures 
Disks: dual floppies (ss: sgl/dbl density) 
CRT: Dialogue 80'" interactive/edit terminal 
Call for further system specifications. 

AMPEX Dialogue 80'" 

Dialogue 80'" fully-featured video terminal: 
• Full ASCII with numeric and edit keypads 
• Elegant case with detachable keyboard 
• Display 24 lines with 25th status line 
• 20 user programmable function keys 
• 2 pages display memory (4 optional) 
• 11 graphics and 21 control codes 
• 10 modes including block, protect, program 
• Transparent mode displays control codes 
Dialogue 80'" ..................................$1045 
Dialogue 80'" with phone coupler ......... 1194 
AppHcations: word processing, data entry. interac­
tive programming. data base inquiry/response/ 
update. transaction processing, whether on-site 
or remote. For our system or for yours, this inter­
active terminal is the perfect match. 

Prices: Prepaid or Purchase Order Net 10. 
Prices subject to change without notice. 
Warranty: 120 day minimum on all systems. 
Interlacing cables free with all systems. 
10%down fixes price. guarantees priority. 
MasterCard and VISA cards accepted. 

(312) 684-3183 

~M ggO~U~R~Y!!~

~ 5710 Drexel, Chicago, IL 60637 

Even more useful (and amazing) is 
auto/ink. Autolink allows Super-Text 
to find and replace across an un­
limited number of files. This action 
can occur in forward, backward, or 
even circular directions. Simply en­
close the next file in colon symbols, 
place it at the end of the file (or the 
beginning, for a backward or circular 
link), and set the autolink flag. Any 
further find or replace command 
automatically searches the current 
file, loads the next, and searches it as 
well. Needless to say, this is a power­
ful feature that is unavailable on 
some of the big word processors . 

Another feature that is neglected 
by some of the larger manufacturers 
is the split-screen mode. It is fas­
cinating to see such a sophisticated 
feature in a word processor for a 
microcomputer. However, we won­
dered about the value of this feature. 
What can it be used for? In any case, 
it exists in Super-Text, and if you can 
use it-so much the better. We 
suspect it has only dazzle value. 

In addition to Super-Text's ex­
cellent editing, there is a math mode 
that performs as a four-function cal­
culator for columnar and embedded 
numerical data. It features an accum­
ulator with up to fifteen-digit signifi­
cance, and a decimal point that can 
be set by the operator. This calculator 
also adds up columns-even across 
screens. Once sums are in the ac­
cumulator, they can be easily inserted 
in the text, and even automatically 
aligned on decimal points. 

The printouts look clean and pro­
fessional, which is dependent, in part, 
on the printer you use. We used a 
Centronics 737, which is a "smart" 
(microprocessor-controlled) printer 
that looks good even though it is a 
dot-matrix printer. The printer can 
do many things by itself, and this is 
where the adaptability of Super-Text 
becomes a factor. Right justification 
is performed by space insertion, and 
it has the appearance of being evenly 
proportioned since Super-Text seems 
to place spaces after punctuation 
first, and then randomly across the 
line. Super-Text does not perform 
true proportional spacing, but the 
Centronics 737 does this automat­

ically with a proportional type font. 
The Centronics responds to certain 

control characters that are sent to it 
to control particular features, such as 
underlining, choice of type font, 
super-/subscripting, and elongation 
of text (any type font may be printed 
as double-width characters) . While 
Super-Text cannot directly control 
these printer functions, it allows six 
control characters which can be user­
defined. (Four of these are configured 
for Diablo printers.) Some technical 
knowledge is required to redefine 
these control characters, but step-by­
step instructions lead you through the 
process. 

Although you can add an assem­
bly-language printer driver to Super­
Text, it is usually unnecessary. The 
first time you use Super-Text, you 
should configure it for your printer; 
this data is then saved on disk, and 
you should never again have to 
change your printer configuration 
(unless you get a different printer). 
The formatting parameters given at 
configuration time can be easily 
changed within the text. 

Super-Text can use continuous 
form or single-sheet paper. It is dif­
ficult, however, to change back and 
forth, since you must reconfigure the 
printer every time that you switch. 
The operator can stop and start a 
printout at any time by the touch of a 
key. Page numbers can be sup­
pressed, and made relative to the 
beginning of a chapter with the inser­
tion of a control character. Page 
numbers can also be moved around 
the page for maximum flexibility . 
There is no provision that auto­
matically locates the proper line for 
footnotes. The operator must count 
up lines for proper placement. 

Human engineering is a weak point 
with Super-Text. The program does 
provide excellent prompts when nec­
essary, including warnings for dan­
gerous commands (eg: "PRESS# TO 
DELETE-" for deleting the entire 
text buffer) and multiple keystrokes 
to avoid accidental deletion. The 
problem, however, is that a lot of the 
control characters are not mnemonic. 
Also, multiple keystrokes for simf!le 
operations abound in Super-Text. 
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• • • utForYou. 
Eight Inch Floppy Disk Drive Subsystem Model VIOOO • Desk or rack mountable. 

• Accomodates both single-sided and double-sided drives. The VlOOO, Vista's sophisticated new disk drive subsystem, sets 
• Industrial quality cabinet with die cast front bezel. new standards for ease of access and use. Its innovative design 
• Drives pull out for easy service and maintenance. permits disk drives to be mounted or removed quickly and easily for 

system reconfiguration or servicing. Prices: 
Features: Cabinet with (2) single sided drives w/power supply $1595.00 
• Deluxe chassis with internal slide allows easy access. Cabinet with (2) double sided drives w/power supply . $2295.00 
• Storage capacity from 250 kilobytes to 2.5 megabytes. Cabinet w/power supply .. . ..... . ....... .... . .. .. . $ 495.00 


Vista's Line of High Performance, High Reliability 
Products also Includes these Advanced Components 
Daisy Wheel Printer Model V300 
Features: 
• 96-character proportional, bi-directional printing 
• Interface - Parallel or RS232-C option 
Prices: 
V300-25cps . . . . . . . . . . . . . . . . . . . . . . $1895.00 
V300-45cps . . . . . . . . . . . . . . . . . . . . . . $2195.00 

Minifloppy Disk System, Model V200 
Features: 
• Storage capacity from ZOOK bytes to 12 megabytes 
• 	 Compatible with industry standard SlOO main­

frames. 
• 	 System software - Vista CP/M'" VOS Disk 

Operating System and Basic - E compiler. 
Prices: 
Starting as low as $695.00 
V200-Exidy version $1199.00 

Vista Computer Company 1317 E. Edinger Avenue •Santa Ana, CA. 92705 • (714) 953-0523 

• 	
Dealer Inquiries Call Toll Free (800) 854-8017 Circle 381 on lnaulrv card. is a registered trademark or Digital Research 1 



(This problem can be avoided, as de­
monstrated by Write-On!, another 
word processor designed for Apple 
II.) Some functions can be "undone" 
by using the escape key, but since 
most of the action takes place in­
stantly, it is difficult to undo these 
commands. This is not the fault of 
Super-Text. 

Text can be easily recovered from a 
"crash." If you find yourself in the 
Apple II monitor (denoted by an as­
terisk at the beginning of the line), 
simply type "3DOG", hit the return 
key, and then "CALL 4096", followed 
by the return key. You are placed 
back in Super-Text! We have yet to 
enter a file that exceeds the capacity 

of the text buffer in Super-Text, so we 
don't know what happens ·when it 
fills up. The manual states that the 
processor will warn you when the 
buffer is almost filled. 

Super-Text appears to use its own 
disk operating system, but it does use 
BLOAD and BSAVE to load and save 
text files. These operations are quick 
and easy. The fact that Super-Text 
can't be copied is probably the biggest 
problem. Perhaps Muse has realized 
how inconvenient this is, because 
it has provided two disks of the 
program. We understand its reluc­
tance to put a copyable program on 
the market, but we feel that there are 
other ways to avoid piracy. One solu­

tion is to create a disk that can be 
copied a limited number of times but 
that produces uncopyable copies. In 
any event, there is a replacement 
policy, but there is also a $10 media 
replacement charge. 

Super-Text documentation comes 
in the form of an instruction manual. 
As a teaching tool, this manual is in­
sufficient. The features are explained 
well, and some are supplemented 
with examples from the Super-Text 
disk. However, no quick reference 
card is provided, and it is sorely 
needed. The commands summarized 
at the end of each chapter explain the 
modes, but this is not enough, since 
you must leaf through the manual 

EPSON MX-80 
Price Dreokrhrough - Coll! 

Ourned and resred · backed by fosr wouon1y 
service. Find our why our prices. ovoilobiliry 
and service make us rhe 111 source forrhe N 1 
s-100 sysrem. Free games disc. 

Okidoro M-80 £41 7 
Okidoro M-82 £617 
Okldoro M-83 S919 

Hl\Z-11 64K DD £2595 
Hl\Z-11 64K Quad $2995 
Hl\Z-11 32K DD £2339 

ATARI 
Duy a 16 K Arori 800 for 

$775 

The new leader! Deroclioble keyboard. 
exrro porr. J funcrion keys. numeric 
keypad. 24x80. RS-232. builr ond bocl~ed 
by ADDS. 

ADDS Viewpoinr 
Hl\Z-11 32K Quad £2689 and ger 1 odd'I. 16K for i69 and/or 410 · S59 

Sror R. i:l9 · Joy.slicks i14 · 810 Orivei499 

445G 
460G 
560G 

737 ... 
825 

Anodex 9500/9501 
Doro Sourh DS-180 

·Tl 810 Dasie 

£749 
£1119 
£1395 

'719 
$719 

£1295 
£1395 
£1495 

NOW MORE FOR LESS 
AC\·6000·15 hos 206K RAM. 1 Mg. on floppys. 
6 serial and 2 parallel ports. Upgrade w/Win· 
chesrer hard-disk drives and rope bock-up. 
Muhl-user or single user prices. 

ACS8000-15 £4795 

ZENITH 
The oll·in-one computer rhor's bocked by 
your local Zenlrh/Hearh service cenrer. 

Z89 w/48K 2 SIO's £2249 

, I I
We ponlclpore In orblrrorlon

A for business and cusromers 
., rlirougli rlie Dener Business 

Oureou of Morlcopa Counry. ~-
-=-~---I \ 

Scottsdale Systems 
6 730 E. McDowell Rood. Suite 11 O. Scottsdale. Arizona 85257 

-

912C . .......... ····' ·············· 
920C .. .................. . 
950 • .................... . 

£729 
£759 
£989 

-- (602) 941-5856 
( -::=­ I 

1(r..a,1=d~I Soroc IQ 120 
Soroc IQ 135 
Hozelrine 1421 
Zenilh Z-19 

'729 
'799 
S779 
'789 

Dioblo 630 
NEC 5510 
NEC 5520 

S2289 
£2689 
£2945 

('Prices include Trocrors) 

Moil-Order Only 

2% cash discount included I charge cords odd 2%. Prices subject to 
change. product subject to ovoilobility.Arizono residents odd 5%. 
F.O.D. point of shipment Scottsdale. 0-20% restocking fee for 
returned merchandise. Warranties included on all products. 



Now that the 
WICAT System100 has 
quietly proven itself... 

were ready 
to announce it. 

While others were announcing their MC68000-based 
systems, we were proving ours. While other companies were 
scrambling to build and debug prototypes, WICATs system 
was working successfully in Fortune 1 00 companies. 

While others are promising 68000's, WICAT is deliv­
ering. Ask any of our Fortune 1 00 customers. Or ask us. 

Call or write today for additional information. 

WICAT Systems. 
1875 South State P.O. Box 539 Orem, Utah 84057 801 224-6400 
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Circle 76 on inquiry card. 

APPLE 11 PLUS: YOU SAVE 
16K $1049 22% 
48K $1099 29% 
64K $1269 27% 
Apple Ill Call 
All are 1981 model with Apple RAM. 
64K unit is 48K unit with Microsoft 
16K RAM board . 

IMPORTANT NOTE: We are an 
authorized dealer and repair center 
and will repair all Apple equipment 
regardless of where you purchased it. 

SAVE 

Disk 11 & 3.3 Controller $ 499 23% 
Disk II $ 439 16% 
Micro Sci A70 for Apple II 

286K 5" Drive $499 16% 

3.3/ Pascal Controller $ 79 20% 


Moniters, Sanyo 9" B&W $ 169 30% 

12" B&W $ 249 21% 

12 " Green $ 299 21% 

13" Color $ 449 20% 


RF Modulator, M&R $ 2S 38% 
Seria l Interlace Card $129 3S% 
Apple Writer program $ S9 21% 
Visicalc $ 119 21% 
80 Column Video: 

Apple Smarterm $ 299 17% 

Videx, Videoterm $249 18% 

M & R, SupeRterm $ 319 14% 


Language/ Pascal Sys. $ 379 24% 

Microsoft: 
Z80 Soltcard $ 2SO 28% 
16K RAM Card $169 16% 

Silentype printer w/IF $ 499 22% 

Centronics 737 $ 7S9 26% 


Interlace & cable $149 23% 

Epson MX 80 $ 47S 27% 

" Interlace & cable $ 9S 1S% 

DC Hayes Micromodem $ 299 23% 
10 Memorex S" disks $ 2S 4S% 
10 Maxell S" disks $ 39 33% 

Accounting Software 
"lnsolt Accountant" $ 36S 66% 

A luff professional quality intergrated GL. A IR. AIP, 

Payroll package with hotline support. Send tor free 

sample printouts. 

Above prices for mail orders only . Our store 

showroom is al 126 NE F St. Grants Pass. OR. Store 

pr ices include service and will differ. No mai1 order 

sales at Store. CALL ORDER DESK. 


(800) 547-1289 
TECHNICAL & OREGON: 

(503) 899-7297 
ORDERIN G INFORM A TION : Minimum order $100. 
Money Orders. Cashier Checks or Bank Wire 
Welcomed. Visa and MC orders add 3%. Personal 
checks accepted (allow up to 20 days to clear). Add 
3 111 for shipping. handling and insurance. UPS0 

ground is standard . Add 4% total for UPS Blue or 
10°10 tota l for US Par cel Post. Include your telephone 
number . No COO · s. Prices subject to change 
wil hout notice. Order desk hours are 9 to 6 PST . 
10 lo 3 Saturdays. 

Computer

Excllancse 

PO BOX 1380 'a 
Jacksonville, OR 97530 

until you have memorized all of the 
commands. There are no listings of 
the program, but as it can't be modi­
fied this makes little difference. In all 
fairness, the program provides for 
any modification you might want to 
make, so listings are unnecessary. 

Super-Text is a very good word­
processing program, and it generally 
works very well, especially after the 
user has adapted to the processor's 
particular methods. We won't give 
numerical ratings, as too much de­
pends on the user's needs, but we'll 
give you a hint. We prepared part of 
this article with the Super-Text word 
processor. 

Write-On! 
Write-On!, like Super-Text, varies 

little between versions. The addi­
tional features of Write-On I II include 
preset script margins, personalized 
form letter capabilities using data 
files, data-file editing and input, and 
a system for preformatting text files 
for the printer. Write-On! II can also 
convert other files into data files. 

Write-On! (from Rainbow Com­
puting) is, for the most part, written 
in BASIC, and it lacks the speed of 
Super-Text or the Datacope Scribe. 
Therefore, it is almost a necessity to 
preformat text files for the printer. 
Unlike Super-Text, however, the add­
ed features are worth the price: in 
fact, the ability to print personalized 
form letters justifies the expense. 

The following comments apply to 
both versions of Write-On!, unless 
otherwise noted. 

Write-On! is a super word proces­
sor, but that name was already taken. 
Although it lacks some of the flexi ­
bility of the other word processors, it 
provides a fuU range of commands to 
process text. 

Write-On! supports display of 
lowercase letters through the use of 
the Paymar lowercase adapter. It 
would appear that Mr Paymar and 
his adapter have become a standard 
with Apple. [Paymar had the field to 
himself for some time, but other com­
panies (particularly Lazer Systems) 
are also producing lowercase pro­
ducts for the Apple Il.. . . GW] The 
shift key can be enabled by modifying 

the keyboard, as mentioned above, 
but Rainbow Computing does not 
provide the wire-just the instruc­
tions. Without the shift modification, 
Write-On! uses reverse video and the 
ESC (escape) key to denote a capital 
letter. The shift lock is enabled by hit­
ting the ESC key twice. 

Write-On! does not support an 
BO-column board, and since it does its 
formatting when it prints out, there is 
no provision for viewing a text file in 
its final form on the screen. There is a 
feature in Write-Onl II that allows 
print image files to be saved on disk, 
but the main purpose of these files is 

-At a Glance-------~ 

Name 

Write-On! I and II 


Type 

Word processor 


Manufacturer 

Rainbow Computing 

9719 Reseda Blvd 

Northridge CA 91324 

(213) 349-5560 

Price 

Write-On! I, $99.95 

Write-On! II, $150 


Format 

5-inch floppy disk 


Language 
Applesoft BASIC with some 6502 
machine-language subroutines 

Computer 

Apple II or II+ with Language 

Card or ROM Applesoft, 48 K 

bytes of memory, and one disk 

drive 


Documentation 
67 pages, 22 by 28 cm (8.5 by 11 
inches); three-ring binder; Quick 
Reference Card 

Audience 

Anyone needing a word­

processing system 
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AIM 65.lhe professional's

microcomputer. . 

Printer, display, full keyboard. Under $500.00. 

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

• 20-column printer and 
display 

• Dual cassette, TTY and 
general purpose I/Os 

•R6502 NMOS 
microprocessor 

• System expansion bus 
• Read/write RAM memory 
• Prom/ROM expansion 

sockets 
•Self-prompt interactive 

monitor firmware 
•Terminal-style keyboard 
•Options include: 

-Prom Programmer 
module 

-	 RM 65 standard modules 
and card cages 

For more on AIM 65 and 
how you can develop 
programs in assembly 
language, BASIC, PL/65 or 
FORTH, write Rockwell 
Interna tional, Electronic 
Devices Division RC55, P.O. 
Box 3669, Anaheim, CA 
92803. For location of nearest 
distributor or dealer call 
800-854-8099 (in California 
800-422-4230). 

Rockwell International 
...where science gets down to business 
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to speed up output to the printer. 
(The files display gibberish when 
loaded and viewed on the Apple 
screen. ) 

The processor uses the wraparound 
technique to divide words, so touch 
typists can enter text quickly and 
easily. Unfortunately, there is no pro­
vision for hyphenation. (This seems 
to be the rule rather than the excep­
tion in word processors for micro­
computers . ) Write-On! uses control 
symbols embedded in the text to con­
trol tabs, text width, margins, page 
numbering, text centering, and para­
graph indentation. These symbols 
take the form of ''backslash-some 
characters-backslash" and they are 
also highlighted on the screen. 

Write-On! will accept files not 
written by itself. Understandably, the 
process is slower than loading its own 
files, but the feature does exist. After 
we tried this command, we found 
that the files had to be text files in 
thirteen-sector format. The files that 
Super-Text saved would not even 
show up with the CATALOG com­

mand because Super-Text uses 
BLOAD to save its files. The ability 
to edit previously created text files is 
an important consideration when you 
convert from one word processor to 
another. 

Write-On! performs its editing 
chores with ease and speed. The pro­
cessor is line-oriented, and although I 
feel it is more difficult to work with, 
this is largely a matter of personal 
preference. An asterisk appears to the 
left of the line that is currently operat­
ing. The replace and find commands 
are facilitated by machine code, so 
they are even quicker. Blocks of text 
can be moved, copied, deleted, or 
saved easily. Write-On! does not 
have an autolink command for edit­
ing, so you cannot edit across files (as 
you can with Super-Text) but it does 
have a merge command similar to 
that in Datacope's Scribe. Text from a 
disk file can be inserted anywhere in 
the text that ycu are currently edit­
ing. Overall, the editing commands 
are easy to learn and use. 

The standard Apple DOS (disk 

operating system) is used. However, 
text files are loaded and saved using 
BLOAD and BSA VE, which reduces 
waiting time considerably. The sav­
ing and loading commands are clear 
and understandable , and have 
prompts that lead the user through 
the process. If you are a programmer, 
you can modify this function quite 
easily, because Write-On! is com­
pletely modifiable and copyable. 
There are some machine-language 
subroutines for find and replace func­
tions, but those subroutines work 
well so there is little need to change 
them. The program runs in 48 K-byte 
machines only, but there is adequate 
room for lengthy files. The manual 
doesn't tell you what happens if the 
text buffer fills up, but we never en­
countered that problem. 

There does appear to be a problem 
where output is concerned: there is no 
provision for a machine-language 
driver (sometimes used to drive a 
nonstandard printer). When initially 
configured, Write-On! only asks 
what slot your printer is in. In addi-

A REFURBISHED "SELECTRIC" ASCII TERMINAL 

FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 


TheAJ 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 call your 
local computer shop dealer right away. Supply is limited! 
You may never have another opportunity like this one to buy 
your own professional terminal. 

·suggested retail price 

The AJ 841 features: 
• Serial RS-232 interface 

ASCII code 
14.9 cps printout 

High quality Selectric printing 

Heavy-duty Selectric mechanism 

Off-line use as typewriter 

Documentation included 

30-day warranty on parts and labor (details available 

on request) 


Call toll-free now 
For location of your nearest AJ dealer, call toll-free: 

800/538-9721 
California residents call collect 408/263-8520, Extension 263. 
Available only in the continental United States 

a ANDERSON 
~JACOBSON 
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New Products From Orange Micro 

-JMix APPLES and ORANGES? .. 
. . . And you get GRAPHICS! 

The Grappler™ interface card is the first to provide on-board firmware for 
Apple high resolution dot graphics. No longer does the user need to load 
clumsy software routines to dump screen graphics - it's all in a chip. 
Actually, it's our E-PROM and it is replaceable to accommodate the 
Anadex. Epson MX80 & MX70, IDS Paper Tigers. Contronics 739,and future 
graphics printers. The Grappler™ accepts 17 software commands including 
Hi-Res inverse. 90 ° rotation, double size. and much more. 

GRAPPLER INTERFACE COMMANDS 
TEXT COMMANDS Change 'Bac;k to C©mmar:i8 
Let CTRL-G Ring Printer Bell Character 
Output High Bit Turn off Video. Set Line Length 
Turn on Video Screen, Set Line ton 

Length to40 GRAPHICS COMMANDS 
Don't Append LF's onto CR's Output Hi-Res Pagel 
Set Left Margin to n Output Hi-Res Page 2 
Set Page Length to n Output Hi-Res Pagel Inverse $165.OO Includes Cable 

Set Right Margin to n Output Hi-Res Pagel Rotated 90 ° 
Dump Text Screen to Printer Output Hi-Res Page l Double Size Dealer Inquiries Invited 

Don't Output High Bit Commands May Be Used 
Change to New Command Together: 

Character Output Page 2 Inverse Rotated 90 ° •- 1-:.I 

MX80/MX70 FRICTION FEED 
HERE AT LAST! A friction feed kit for your EPSON MX80/70. The kit 
allows the user to convert his Epson printer to a friction feed and pin 
feed mechanism. 
The friction feed will accept single sheets of your letterhead, or 
multiple copy forms such as invoices with up to 4 part carbon ' ,, I ' 
copies. 
The pin feed replaces the adjustable sprocket mechanism. It allows 
use of 91/2" wide continuous fanfold paper which is an industry 
standard size. 

s75.oo 
No drilling required. Installation takes about 15 minutes. All parts are 
included with easy ro follow instructions. 

CALL FOR FREE CATALOG 

(800) 854-8275 

CA, AK, HI (714) 630-3322 

Ar Orange Micro, w e try t o fit the right printer to your application. 
Call our printer specialists for free consultation. 

TELEPHONE ORDERS: ~~on ·Fri . 8:30 · 5:00 
The Orange Micro Pri n1e rStore (Re 1a 1J ): 

Mon.-Fri. 10:00 · 6:00 . Sat . Iii 4:00 

Phone orders WELCOME; same 
day shipment. Fr ee use of VI SA & 
MASTERCA RD . Personal checks 
require 2 weeks to cl ear. Manu· 
fact urer's warranty included on all 
equ ipment. Prices subjec t to 
revisio n. 

Orange ~ 
ffifC(Q, Inc. ,.­

3150 E. Lea Palma, Suite I 
A'r.laheim, GA 92806 



tion, it is not very adaptable to par­
ticular features of different printers. 
Although Write-On! has several fea ­
tures such as underlining and bold­
face, it needs some user-defined con­
trol characters because it does not 
provide for such conditions as dif­
ferent type fonts, super-/subscript­
ing, different color ribbons, or pro­
portional spacing. It will justify to the 
right margin, and it does a good job 
of it. The text doesn't look thin in any 
particular spot. 

Write-On! changes easily from 
sheet to continuous form. Page num­
bers can be moved to any position on 
the page, and numbering can be sup­
pressed. While we were investigating 
page numbering, we encountered a 
mystery: Write-On! only allows an 
absolute page number, yet the man­
ual, which was written with Write­
Onl, has chapter-relative page num­
bers (eg: 3 - 4). It seems there is a 
command that allows a string to be 
printed to the left or the right of the 
page number. The chapter must have 
been inserted as that string and then 

changed at the beginning of every 
chapter. This is still mysterious, how­
ever, because the manual makes no 
mention of it. (Except for the 
EasyWriter Professional word pro­
cessor, none of these word processors 
have provisions for footnoting, and 
Write-On! is no exception.) Write-On! 
also provides predefined titles. You 
can define up to twenty titles, which 
will appear at the beginning of each 
page. 

Write-On! II even provides for 
form letters using data files. You can 
build a file of personal or company 
names, or addresses, and then insert 
them into a form letter upon printout. 
This is a tremendously powerful and 
useful feature (especially for the 
price). As if this is not enough, Rain­
bow includes a data-file converter 
program that takes files from mailing 
lists and general ledgers and auto­
matically converts them to the proper 
data-file format. If you want to insert 
data while your text is printing, 
Write-On! will accept input from the 
keyboard and print it where yciu have 

embedded the special control charac­
ter. It even provides for a string that 
will print on the screen to prompt for 
the proper information. These are un­
doubtedly the most powerful features 
found in a microcomputer-based 
word processor. 

The human engineering in Write­
Onl is superb. All of the commands 
are mnemonic and provoke little 
confusion. Most of the commands use 
only one keystroke, thus simplifying 
matters even further. Although the 
print module is separate from the 
editor program, its use is simplified 
by prompts and a menu selection. All 
of the editing and printing commands 
are prompted, and error traps are in­
cluded so that it is difficult to inad­
vertently destroy several hours of 
typing . 

Along with the excellent human en­
gineering, Write-On! provides super­
lative documentation. This docu­
mentation leads the user by the hand; 
explanations of the various features 
are clear and concise, and even the 
complex operations make sense the 
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.DIGITAL HARMONY by Scott Kim 
Foreword by Douglas Hofstoder 

by John Whitney 

A new synthesis of 

sight and sound 


Digital Harmony lays the 
foundation for the whole new 
field of audio-visual art made 
possible by microcomputers. 
John Whitney. a pioneer of the 
special effects technology 
used in STAR WARS and 2001 
A SPACE ODYSSEY. explains the 
special union of computer 
graphics and music. His 
computer-generated visual 
art graphically depicts the 
lows of harmonic motion 
common to all music. 

Digital Harmony includes a 
complete description of 
Whitney's computer. periph­
erals. and film techniques. 
Colorful illustrations are in ­
cluded, as well as the program 
listings that generated them. 
The descriptions are sufficient 
for anyone to begin to explore 
this new territory as a com­
poser and computer experi­
menter - transforming the small 
computer into an ideal instru­
ment for creating compositions 
in aural and visual art. 

John Whitney is on the 
Faculty in the Department 
of Art at the University of 
California. Los Angeles. 

ISBN 0-07-070015-X 
240 pages 
hardcover 
over 50 color $21.95
photographs 

Bacltword by Jef Raskin 

Surprising symmetries in 

design and letterforms 


Illusion ... calligraphy . .. 
visual magic - Scott Kim's new 
book. Inversions. delights the 
eye an;:J enchants the mind. 
Fii!ed wii·h intriguing designs: 
WO:'.JS that read the same right­
side up and upside down. 
words witi1in words. and un­
expecteo symmetries. these 
composition:; create a fresh 
way to look at the alphabet. 
The text includes the visual 
principles of symmetry. lettering. 

·ond problem solving that are 
basic to these images. The 
author also draws parallels to 
related exercises in perception 
in such diverse areas as art. 
music. word play, and mathe­
matics. Scott Kim's original 
inversion designs first appeared. 
in Omni magazine. inspiring 
an overwhelming reader re­
sponse. An irresistable chal­
lenge. invertible writing appeals 
to everyone who loves beauty 
in mathematics and design. 

Scott Kim is a doctoral student 
in Computer Science at Stan­
ford University and is a concert 
pianist and composer. 

ISBN 0-07-034546-5 

128pages 

softcover 

over 50 illustrations 

available summer 1981 


$8.95 

by James S. Albus 

Robotics design 
and applications 

This computer-oriented guide 
explores how the brain functions 
primarily as a computer device 
for generating and con­
trolling behavior. The author 
assesses behavior as ci product 
of three hierarchies of 
computing modules: 
• memory modules 
• behavior -generating modules 
• sensory-processing modules 

A section on artificial intelli­
gence ties this hierarchical 
model to vital computer 
science techniques such as 
planning. problem-solving. 
machine vision. natural 
language understanding and 
knowledge representation. A 
closing section on robotics 
discusses the design consid­
erations in constructing a robot 
control system fashioned after 
this model of the brain. and 
explores the current and 
potential use of robots in 
our environment. 

Dr. James S. Albus is Project 
Manager with the National 
Bureau of Standards. 

ISBN 0-07-000975-9 
400 pages 
hardcover 
180 illustrations 

$15.95 

by Ernest W. Kent 

Human models for 
computer design 

When the "Brains of Men and 
Machines" series of articles 
first appeared in BYTE 
magazine. the response was 
immediate and enthusiastic. 
Now Ernest W. Kent has expand­
ed his ideas about the brain 
into a full-length book. As 
researchers begin to unravel 
the mysteries of the brain's 
chemical. electrical. and 
synaptic circuitry. their findings 
are becoming immediately · 
applicable to advances in 
robotic behavior and computer 
design. The Brains of Men and 
Machines "dissects" the. brain 
to provide new insights into 
computer design and artificial 
intelligence. 

It is one of the rare books that 
transcends disciplinary bound­
aries. In it the ever-increasing 
relationship between man and 
machine is freshly examined ­
a relationship. Professor Kent 
concludes. that is today being 
reexamined in the light of 
man's own neurological 
self-image. 

Dr. Ernest W. Kent is a 
Professor of Physiological 
Psychology and Psychci­
pharmacology at the University 
of Illinois at the Chicago 
Circle Campus. 

ISBN 0-07-034123-0 
304 pages 
hardcover $15 95
illustrated • 

The BYTE BOOK Collection •••••••••••••••••• 
Circle 41 on Inquiry card. 

I 



BASIC 
BASICSCIENTIFIC ~:;~:c:~,f:f,,ffµ. V ol . 1 

SUBROUTINES, 
VOLUMES 
l AND 2 
by Fred Ruckdeschel Q!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!l!!i!!!!!~~ 

Valuable programs for 
professional and hobbyist 

Designed for the engineer. scientist. 
experimenter. and student. this series pre­
sents a complete scientific subroutine 
package in BASIC. 
• Volume 1 covers plotting, complex vari­
ables. vector and matrix operation. 
random number generation. and series 
approximations. 

• Volume 2 continues with least-squares 
approximation. special polynomial 
functions. approximating techniques, 
optimization. roots of functions. inter­
polation. differentiation. integration. and 
digital filtering. 

These volumes feature routines written in both 
standard Microsoft and North Star BASIC. 
extensive appendices. and subroutine 
cross-referenes. 

Dr. Fred Ruckdeschel is a Principal 
Scientist with Dynacomp, Inc. 

VOLUME 1 VOLUME 2 
ISBN 0-07-054201-5 ISBN 0-07-054202-3 
336 pages 384 pages hardcover 
hardcover illustrated 
illustrated available Fall 1981 

$19.95 $23.95 

lici5Ca1 THE BYTE 
BOOK 

....~~ ...... Uf,,.. OF 
PASCAL 

Blaise W. Liffick. Editor 

A powerful, structured language 

Based on articles. language forums. and 
letters from BYTE magazine. this work is a 
valuable software resource. Pascal con­
tinues to be popular as a structured pro­
gramming language. Written for both 
potential and established users. this book 
introduces the Pascal language and 
examines its merits and possible imple­
mentations. Featured are two versions of a 
Pascal compiler. one written in BASIC and 
the other in 8080 assembly language; 
a p-code interpreter written in both Pascal 
and 8080 assembly language; a chess­
p laying program; and an APL interpreter. 

ISBN 0-07-037823-1 
334 pages 
hardcover 

$25.00 

THREADED 
INTERPRETIVE 
LANGUAGES 
by Ronald Loeliger 

How to implement 
FORTH on your ZBO 

Threaded languages (such as FORTH) are 
compact. giving the speed of assembly 
language with the programming ease of 
BASIC. They combine features found in no 
other programming languages. This book 
develops an interactive. extensible 
language with specific routines for the Zilog 
Z80 microprocessor. With the core inter­
preter. assembler, and data type defining 
words covered in the text. it is possible to 
design and implement programs for almost 
any application and equivalent routines 
for different processors. 

Ron Loeliger is a Senior Analyst with 
Intermetrics. Inc. 

ISBN 0-07-038360-X 
272 pages 
hardcover 
illustrated 

$18.95 

BEGINNER'S 
IC.c~i••Hc•.r""' 


«~••Mic 
 GUIDE FORlh•.. •lacl '4l'Slt 
P.:r•~.:nl 

~,,·!"IOfcua 
 THE UCSD 

PASCAL 
1 ... h•ll"• oh I I~ •· SYSTEM 

by Kenneth L. Bowles 

The most popular Pascal 
version explained by its creator 

Written by the originator of UCSD Pascal 
System. this informative book is an orienta­
tion guide to 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. the reader will find the guide an 
invaluable reference tool for creating 
advanced applications. The package offers 
programs which may be run without 
alteration on: 
• 	DEC PDP-11 or General Automation 

minicomputers 
• Western Digital Microengines 
• 	8080, 8085. Z80, 6502. 6800. 9900 or 

AM-100 based microcomputers (includ­
ing the popular Apple II and Radio Shack 
TRS-80 microcomputers) 

Dr. Kenneth L. Bowles is Director of the 
Institute for Information Systems. University 
of California. San Diego. 

ISBN 0-07-006745-7 
204 pages 
saftcaver $11.95 

YOU JUST 
BOUGHT 

,,, .,.,_..,,,,_. ... -~~~A PERSONAL ..--·--- ~.. 
WHAT? 	

,. 

by Thomas Dwyer and Margot Critchfield 

A Structured Approach to 
Creative Programming 

Intended for both the novice programmer 
and the experienced computer enthusiast. 
this book presents practical ideas for 
personal computer use at home or at work. 

Its approach is especially suitable for 
educational purposes. Written by the 
leading contributors of computer educa­
tion material. this book is an entertaining 
and resourceful tool. There are over 60 
ready-to-use programs written in Microsoft 
and Level II BASIC for the TRS-80 in the areas 
of educational games. financial record 
keeping, business transactions. disk-
based files. and word processing. 

Dr. Thomas Dwyer is a Professor of 
Computer Science at the University of 
Pittsburgh. 

Margot Critchfield is a doctoral student 
in Foundations in Education at the Univer­
sity of Pittsburgh. 

ISBN 0-07-018492-5 
343 pages 
softcover 
78 illustrations $11.95 

BEYOND GAMES: 
SYSTEM 

SOFTWARE 
FOR YOUR 

6502 
PERSONAL 

COMPUTER 
by Kenneth Skier 

Creating programs for the Apple, 
Atari, Challenger and 
PET computers 

At last. a complete programming guide­
book for owners of personal computers 
utilizing the 6502 microprocessor. A self­
contained course in structures programming 
and top-down design. this book presents 
a powerful set of tools for building an 
extended monitor. disassembler. hexadec­
imal dump routine, and text editor prcgrams. 
Programs are thoroughly explained, with 
clear instructions for modifications 

Kenneth Skier is a Systems Programmer 
for Wang Laboratories. Inc. and a Lecturer 
at MIT. 

ISBN 0-07-057860-5 
440 pages 
softcover 
illustrated $14.95 

stimulating, provocative, problem-solving 
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CIARCIA'S 
CIRCUIT 
CELLAR 
by Steve Ciarcia 

Practical uses for home computers 

Imaginative and practical. Ciarcio's Circuit 
Cellar details a variety of microcomputer 
projects. A collection of the best articles 
from the popular series in BYTE magazine. 
this volume includes 
• DI A conversion 
• Programming EPROMS 
• AC remote-controlled appliances 
• digitized speech 
• touch input video display 

Complete instructions are given on how to 
construct each project. With amusing 
anecdotes and an easy-going style. 
Ciarcio presents his material in such a 
manner that even a neophyte need not be 
afraid of it. 

ISBN 0-07-010960-5 
125 pages 
softcover 
color photographs and diagrams 

$8.00 

CIARCIA'S .,,,~~··~"'"""'"''"'"' , 
·.. .CIRCUIT \

CELLAR, ~ .· ~.1 \'r - ---.._ ·':/ 
, --- . l'J ::- \VOLUME II I ·~ -· 

- ,, .. '·~ · . 
by Steve Ciarcia 

More practical uses for 
home computers 

Composed of popular articles from BYTE 
magazine. this volume tells how micro­
computers can be uniquely interfaced to 
our environment. Projects include 
• building a computer controlled home­


security system 

• computerizing appliances 
• transmitting digital information over a 


beam of light 

• building the Intel 8086 microprocessor 


system design kit 

• input-output expansion for the TRS-80 

ISBN 0-07-010963-X 
224 pages 
softcover 
photographs and diagrams 

$12.95 

order now • • 


BUILD 

MICRO­
 YOUR OWN 

COMPUTER 
 ZBO 
STRUCTURES COMPUTER 
by Henry D'Angelo by Steve Ciarcia 

Digital Electronics, Every step spelled out for 

Logic Design, and 
 do-it-yourself buffs 
Computer Architecture 

For the engineer. computer technician. 
Today. there is an increasing demand for student. and anyone interested in building 
computer users who are not only well-versed a computer rather than buying one. this 
in software, but who can also maintain. practical guide shows how to build a work­
modify, and design their own hardware ing computer based on the Zilog Z80 micro­
systems. processor. Each computer subsystem is fully 

This text introduces computer users with explained and supported by proven design 
little or no background in digital hardware and testing information. The description 
to the basic computer structures used in focuses on a basic single-board micro­
microcomputer design and microcomputer computer containing 

interfacing. Helpful examples and end-of­
 • easy expansion to include a video terminal 
chapter exercises further illustrate the • a 1 K-byte operating system 

various concepts presented. and a detailed 
 • serial and parallel ports 

bibliography provides additional reading 
 • hexadecimal display 

opportunities. As a resource and textbook. 
 • audio cassette moss storage 

it will assist 
 Readers con modify the system to meet 
• programmers and systems analysts personal needs. 
• engineers and scientists Steve Ciarcia is a Computer Consultant. 
•managers Electrical Engineer. and author of "Ask 
• students Byte" and "Ciarcia's Circuit Cellar" columns 
Detailed Instructor's Manual also available. in BYTE magazine. 

Dr. Henry D'Angelo is the Associate Dean ISBN 0-07-010962-1 
of the College of Engineering and Professor 330 pages

of Manufacturing Engineering at Boston 
 soflcover 

University. 
 available summer 1981 

ISBN 0-07-015294-2 Instructor's Manual 
288 pages ISBN 0-07-015298-5 $15.95 
hardcover softcover 

314 illustrations 

available spring 1981 
 $8.95 
$18.95 r---------------- -----­

BYTE Books' reputation is based ~~Tlon providing technically 
l)[]rJ~!IaccLrnte, useful, and timely 


information. Established on the 
 70 Main Street 
same principle as BYTE Peterborough, New Hampshire 03458 
magazine, BYTE Book's evolved 

in response to the rapidly ex­


Name_ _______ _______ ___panding audience of home 
and business computer users. 
Computer professionals and Address ___ ____ ________ _ _
enthusiastic newcomers need 
to keep pace with this 
unabated growth. This selec­

City_ ___ Stole____ Zip --- ­tion of BYTE books can 
expand your library of knowl­
edge and expertise. • Check enclosed in the amount of _ _____ 

..:., • Bill Visa. Card Number -TO ORDER, CALL TOLL 
-~ • Bill Mosler Charge. Card Number ______FREE 800·258·5420, OR 


FILL OUT YOUR CHOICES 
 • Expiration Date 

IN THIS COUPON and 

return It with check, 


Include 75c per book to cover postagemoney order, or charge 
and handling. card number to: 

TITLE PRICE QUANTITY AMOUNTlj~ll 
ll[) [ J"'9~ 
70 Main Street 

Peterborough, 

New Hampshire 03458 


1 

I 

SHIPPING 

TOTAL 

I 
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In most contemporary educational situations where children come into contact with 

computers the computer is used to put children through their paces, to provide 

exercises of an appropriate level of difficulty, to provide feedback, and to dispense 

information. The computer programming the child. In the LOGO environment the 

relationship is reversed: The child, even at preschool ages, is in control: The child 

programs the computer. And in teaching the computer how to think, children 

embark on an exploration about how they themselves think. Thinking about thinking 

turns the child into an epistemologist, an experience not shared by most adults. 

Logo Computer Systems, Inc. is a new company that has been formed to develop 

and disseminate the LOGO methodology. During the next few months it will be 

announcing a line of products: hardware, software, written materials, training 

services. 

computer 
systems inc. 


150 Montarville Bid 368 Congress St 
Suite 206 Boston, Mass. 
Boucherville, Quebec U.S.A. 02210 
Canada J4B 6N7 
(514) 641-0966 (617) 451-2646 
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Text continued from page 190: 
first time. Examples, both in the man­
ual and in text-file form on the 
reverse side of the disk, accompany 
the tutorial narrative. Finally, there is 
a quick reference sheet near the back 
of the manual that explains every 
command (our version is on 14- by 
11-inch printout paper, but Rainbow 
plans to reduce it to an 81/ 2- by 
11-inch card). 

The manual also includes a ques­
tion and answer sheet that tries to an­
ticipate any problems, and a reader 
service card on which you can de­
scribe any problem not covered by 
the question and answer sheet and 
send to Rainbow for an answer. If 
you'd rather not wait for the return of 
the reader service card, you can call 
Rainbow, and they will try to solve 
your problem over the phone. No 
listings of the program are provided, 
but this is unnecessary as you can 
load and list it yourself. The program 
is not a marvel of documented pro­
gramming, but then BASIC is not 
known for its accessibility. 

Write-On! is amazingly error-free, 
and it ran the first time we put it on 
the computer. It can also be easily 
converted to the new 16-sector for­
mat. One of us thinks that Write-On! 
is his choice of all the word proces­
sors that we reviewed. The only rea­
son we didn't use it to prepare this re­
view is that it won't support all of the 
features of the Centronics 737, which 
was the printer we used for our final 
copy. 

The Datacope Scribe 
The Datacope Scribe (from Data­

cope) is the only word processor we 
reviewed that requires the Dan 
Paymar lowercase adapter (which 
provides true lowercase and upper­
case letters on the monitor's screen). 
One would hope that use of the 
adapter would eliminate use of in­
verse characters. However, this word 
processor uses inverse characters to 
indicate the various editing functions, 
such as centering, underline, or new 
page or paragraph. All of the word 
processors we reviewed use inverse 
characters for various reasons (eg: 
special character representing new 
paragraph). Inverse characters and 
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special characters are items that we Editing is accomplished with cursor 
will have to live with, at least for control and additional support from 
now. The Datacope Scribe does, buffer (text-blocks) movements. The 
however, provide a feature that Datacope Scribe includes on-line re­
allows us to view the text without all ference guides that will assist the 
the special control characters; this novice during entry and edit modes. 
will be described later in the review. These guides provide information on 

The Datacope Scribe utilizes two the various control keys and func­
techniques found in several of the . tions. By using the customize pro­
word processors for the Apple II: use gram, these guides may be removed 
of the ESC key for shift and use of from the word processor to make 
Control-A for shift lock. The word room for more text. 
processor accommodates touch typ­ After the text has been entered and 
ists and eliminates the need to worry edited, the define mode should be 
about margins . Hyphenation is indic­
ated by a hyphen when you execute 
the "implementation" command (the 

-At a Glance---------1
command that causes the word pro­
cessor to execute all the other com­ Name 
mands you have given it). Scribe then Datacope Scribe 
prompts for your approval (press 
RETURN). If you wish to change the Type
location of the hyphen, press either of Word processor 

Manufacturer 
Datacope 
PO Drawer AA 
Hillcrest Station 
Little Rock AR 72205 

Price 
$79 .95 

Format 
5-inch floppy disk 

Language 
6502 machine language 

Computer 
Apple II or II+ with Language 
Card or ROM Applesoft; 48 K 
bytes of memory, and one disk 
drive 

Documentation 
34 pages, 22 by 28 cm (8.5 by 11 
inches); booklet form, pre­
punched for three-ring binder 

Hardware Required 
Dan Paymar lowercase adapter 
and a printer 

Audience 
Anyone needing a word­
processing system 

The Datacope Scribe Is 
the only word pro­

cessor described that 
requires the Dan 

Paymar lowercase 
adapter. 

the arrow keys until the hyphen is 
where you want it, then press 
RETURN. 

Tabs are input through the use of 
control-Y. Each time a control-Y is 
pressed, an inverse " appears on the 
screen. This prints the next character 
at the next tab position (as given by 
the values in the tab position table). 
The word processor supports line 
centering, underlining and indenta­
tion. 

The Datacope Scribe has the ability 
to specify, during input, locations 
where keyboard input is desired dur­
ing printing. This feature is nice for 
adding personal touches to form let­
ters or addresses to letters. Text files 
on a disk other than the one being 
worked on must be appended to the 
current file (ie: they cannot be in­
serted into the middle of the file). 
This requires that you preplan in de­
tail before you enter text. 



THIS MAY BE THE MOST IMPORTANT BOOK YOU READ THIS YEAR 


(~mflfW llUJJ 11r ~ I{ 

I{~ ~~l{~rinl1(~ 

@l!UJJ Ill~~ 
135 South Harper Avenue, 
Los Angeles, CA 90048. 

Phone: (213) 852-4886 

MICROCOMPUTER 
REFERENCE 

HANDBOOK 

The MICROCOMPUTER REFERENCE HANDBOOK reviews in MICROCOMPUTa 
detail more than 130 microcomputer systems from over 50 major microcomputer suppliers, REFERENCE 
including some of the latest Japanese manufacturers. It is designed to aid both first time and HANDBOOK 
experienced computer users in choosing a single-board microcomputer or microcomputer 
system to suit their application. It is presented in four parts. 

PART I. Chapters 1 to 3 include a wealth of useful 
information on microcomputer theory including peripheral 
and software capability. Succeeding Chapters provide additional 
microcomputer information under the following headings: 
BASIC Language Summary; Guidelines for the Selection 
of Microcomputers in Commercial Applications; 
Microcomputers and Word Processing, Big Future for 
Desktop/Personal Computers (containing comments by 
IDC, a leading industry information resource); Future Trends 
in Microprocessing andMicrocomputing; Communications 
and Networking with Microcomputers; Microcomputers 
in Education; and Microcomputing For The Home 
Hobbyist. 

PART II. Covers a range of microcomputer software from 
independent vendors. Products discussed are broken down 
into the five major system types: CP/M-based; Apple Systems; 
Commodore Systems; Radio Shack TRS-80 Systems; and the 
6800-based models. The different programs described include 
operating systems, high-level languages, utilities and a wide 
variety of application packages. 

PART III. Provides a 2 to 5 page summary on more than 
130 different microcomputers and microcomputer systems 
from over 50 suppliers. These summaries describe hardware, 
software, peripherals, pricing and head office location. The 
different microcomputer suppliers covered include, in manu­
facturer order: 

• APF • Al Electronics Corp. • Archives • Alpha 
Microsystems• Altos• Apple• Atari• CADO •California 
ComputerSyswms •Commodore• Compucolor • Compucorp 
• Cromemco • Data General • Datapoint • Diablo 
Systems • Digilog • Digital Equipment • Durango • 
Exidy • Findex •Hewlett-Packard •IBM• IMS •Intel 
• Intelligent Systems • Intertec • MicroDasys Millie • 

Micro VCotp. • Micromation •Mitsubishi • Motorola • 
Panasonic • QASAR • National Semiconductor • North 
Star • Ohio Scientific • Onyx • Pertee • Radio Shack • 
Sinclair ZXBO • Smoke Signal • SORD • SWTPC • 
Tektronix • Texas Instruments • Vector Graphic • Wang 
• Zenith • Zilog ,,, plus others. 

PARTIV. Includes a summary on a selection of terminals 
and printers for microcomputers. Both visual display and 
keyboard printing terminals are discussed as.well as a number 
of low and high-speed character printers. 

Ifyou are interested in keeping abreast ofthis very 
important segmentofthe market orareplanning ta 
purchase a microcomputer for home, office or 
factory use then this Handbook is of vital interest 
to you. Forjust$25(or $20 with introductory offer) 
it can save you up to six months of your own 
research, time and effort. The publication is printed 
10. 75" x 8.2" and contains over 250 pages. This 
publication will be available in May. 

I would like to order the MICROCOMPUTER 
REFERENCE HANDBOOK The cost of the 
HANDBOOK is normally $25, plus $2 postage and handling. 

Special Introductory Offer (now extended to June 30th) is 
$20, plus $2 postage and handling. 

Name .. . . ...... _.. ......... Company ..................... . 

Add(ess .... .. ... .. ...................................... , .. 


Zip Code ................. Telephone ( ) ................ . 

[J Check enclosed ($22) OR you may tJSe your credit card 
[J Master Charge Card No. . .. .. .. .. . . . .. . .. ... . 
[J Visa Expiration ..... ... . .......... . 

Californian purchases please add 6'/, sales tax. 

Signature 

(for Credit Card) .... . .. . .. ..... .. ... . .. ... .. ..... . . . . ... ... . 


Mail this coupon or a copy to: 

Computer Reference Guide, 135 South Harper .Avenue, 

Los Angeles, CA 90048. (213) 852-4886 
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SIMPLY 

BEAUTIFUL. 

CF&A furniture looks terrific. But 
beauty is more than skin deep. 
That's why our line of desks, 
stands, and enclosures also fea­
tures rugged construction, low 
cost, and quick delivery. In a wide 
range of sizes and configurations. 
With accessories to meet your in­
dividual requirements. With a 
smile and a thank you. 

Call CF&A. We make it simple. We 
make it beautiful. 

Computer Furniture and 

Accessories, Inc. 


1441 West 132nd Street 

Gardena, CA 90249 


(213) 327·7710 
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used to define the main format of the 
final printed text product. This fea ­
ture allows you to set several param­
eters associated with printed output: 
left and right margin positions, num­
ber of lines per page, tab positions, 
single or double spacing between par­
agraphs and lines, justified right mar­
gin (yes/no), and page numbering 
(yes/no). Up to eight tab settings are 
provided. When you finish defining 
the format, use the implement com­
mand to prepare for viewing and/or 
printing. The view command enters 
the view mode, which displays the 
text on the monitor in the final output 
form. Of course, the view mode is 
limited by the Apple's 40-column 
display. 

The Datacope Scribe is available in 
both DOS 3.2 and 3.3 versions, and 
the DOS 3.2 version will work on a 
DOS 3.3 Apple if you use the 
BASICS floppy disk first. The Data­
cope Scribe cannot be copied with 
standard copy programs. Should you 
develop disk problems, the processor 
can be replaced up to ninety days 
after purchase, with proof of pur­
chase. 

EasyWriter 
The EasyWriter and EasyWriter 

Professional word processors have 
much in common. Anyone who 
changes to the Professional version 
should have little difficulty making 
the transition. Unlike Super-Text and 
Write-Onl, however, there is a 
noticeable change between Easy­
Writer and EasyWriter Professional. 
EasyWriter uses Apple's 40-column 
display, while the Professional ver­
sion uses any one of the three most 
popular 80-column video cards (M & 
R Sup'R'Terminal, Videx, or Double­
Vision). This difference may be the 
deciding factor when you decide 
which version to buy. The serious 
user, most likely a professional, will 
probably purchase the video card and 
EasyWriter Professional and write 
off the cost as a business investment. 
The home user, unless she or he al­
ready has the video card, will pur­
chase the 40-column version. 

Both versions begin by offering a 
menu of activities. The Professional 

version begins with the disk com­
mands, whereas the original version 
displays the menu for the editor. The 
Professional version has added the 
ability to append disk files "during 
input, which is not possible with the 
40-column EasyWriter. The ability to 
append "glossary"-type files is just 
one example of the changes made to 
EasyWriter between versions. Input is 
much easier with the Professional 
version, because the 80-column dis­
play uses true uppercase and lower­
case characters. The original Easy­
Writer uses the standard inverse char­
acters for uppercase characters (as do 
most of the other word processors for 
the Apple). One nice feature about 

i-At a Glance---------1 
Name 
EasyWriter and EasyWriter 
Professional 

Type 

Word processor 


Manufacturer 
Information Unlimited Software 
281 Arlington Ave 
Berkeley CA 94707 

Price 
EasyWriter, $99.95; EasyWriter 
Professional, $250 

Format 

5-inch floppy disk 


Language 

FORTH (threaded 6502 

machine language) 


Computer 
Apple II or II+ with 48 K bytes 
of memory and one disk drive 

Documentation 
50 pages, 15.5 by 23 cm (6 by 9 
inches); three-ring binder 

Hardware Required 
Videx, M & R Sup'RTerminal, or 
DoubleVision 80-column board 
(for Professional system only) 

Audience 
Anyone-needing a word­

i processing system 
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*********************************** ***************** 
4MHZ, DOUBLE DENSITY,COLOR&B/W 

GRAPHICS ••THE LNW80 COMPUTER 


COMPARE THE FEATURES AND PERFORMANCE 
TRS-80* 

FEATURES LNWBO P11C-80*' MODEL III 

When you've compared the features of.an LNWBO Computer, you'll quickly 

understand why the LNWBO is the ultimate TRSBO software compatible system, 

LNW RESEARCH offers the most complete microcomputer system at an outstand­

ing low price . 

We back up our product with an unconventional 6 month warranty and a 10 

days full refund policy, less shipping charges. 

LNWBO Computer • • • • • • • • • • • . • • . . . • . • • • . • $1,450.00 
LNWBO Computer w/B&W Monitor & one 5" Drive • • • • . • • . . $1.915.00 
All orders must be prepaid, CA residents please include 6% sales tax. 
Shipping and handling charge of $15.00 must be included with every order. 
* TRSBO Product of Tandy Corporation.
** PMC Product of Personal Microcomputer, Inc. 

PROCESSOR 

LEVEL II BASIC !NTERP. 

TRsao MODEL l LEVEL II COMPATIBLE 

48K BYTES RAM 

CASSETTE BAUD RATE 

FLOPPY DISK CONTROLLER 

SERIAL RS232 PORT 

PR!~TER PORT 

REAL TIME CLOCK 

24 X 80. CHARACTERS 

VIDEO MONITOR 

UPPER AND LOWER CASE 

REVERSE VIDEO 

KEYBOARD 

tilR>!ER!C KEY PAD 

B/W GRAPH! CS, 128 X 48 

HI-RESOLUTION sm GRAPll!CS, 480 x 192 

HI-RESOLUTION COLOR GRAPHICS (NTSC), 
128 X lg2 IN 8 COLORS 

HI-RESOLUTION COLOR GRAPHICS (RGB), 
3B4 X 192 IN 8 COLORS 

WARRANTY 

4. 0 MHZ l ,B MHZ 2.0 MHZ 

YES YES LEVEL Ill 
BASIC 

YES YES NO 
YES YES YES 

500/1000 500 500/1500 

SINGLE/ 
DOUBLE 

SINGLE SINGLE/ 
DOUBLE 

YES YES YES 

YES YES YES 

YES YES YES 

YES NO NO 

YES YES YES 

YES OPTIONAL YES 

YES NO NO 

63 KEY 53 KEY 53 KEY 

YES NO YES 

YES YES YES 

YES NO NO 

YES NO NO 

OPTIONAL NO NO 
6 MONTHS go DAYS 90 DAYS 

TOTAL SYSTEM PRICE $1,915.00 $1 ,B40.DD $2, 187 .00 

LESS MONITOR AND DISK DRI VE $1,450.00 $1,375.00 

LNW80 
- BARE PRINTED CIRCUIT BOARD & MANUAL ••••• . •• $8g .g5 

The LNWBO - A high-speed color computer tota I ly compatible with 
the TRS-80*. The LNWBO gives you the edge in satisfying your 
computation needs in business, sci en ti fie and personal co~uta­
tion. With perfonnance of 4 MHz, ZBOA CPU, you 1 ll achieve per­
formance of over twice the processing speed of a TRS-80* . This 
means you'll get the perfonnance that is comparable to the most 
expensive microcomputer with the compatibility to the world's 
most popular computer (TRS-80*) resulting in th~ widest soft ­
ware base. 

FEATURES: 

TRS-80 Model l Level !I Software Compatible 

High Resolution Graphics 

• RG8 Output - 384 x lg2 in 8 Co lors 
• NTSC Video or RF MOD - 128 x l g2 in 8 Colors 

Black and White - 4BO x 192 

4 MHz CPU 

500/1000 Baud Cassette 

Upper and Lower Case 
l 6K Bytes RAM, l 2K Bytes ROM 
So 1 der Masked and Si1 kscreened 

LNW SYSTEM EXPANSION 
- BARE PRINTED CIRCUIT BOARD 

AND MANUAL • • • • • $6g .g5 

WITH GOLD CONNECTORS • • • $84.g5 

The System Expansion will allow you to expand your LNWBO. TRS-80*, 
or PMC-80** to a complete computer s.vs tern that is s ti 11 totally 
software compatible with the TRS-BO* Model 1 Level !!. 

FEATURES: 

32K Bytes Memory 

5" Floppy Controller 

Serial RS232 l 20ma !/0 

Para ll e l Pri nter 
Real Time Clock 
Screen Printer Bus 
On Board Power Supply 
Solder Masked and Si lkscreened 

KEYBOARD 
LNWBO KEYBOARD KIT ••..• $84.g5 

The Keyboard Kit contains a 63 key plus a 10 key, P.C. board, and 
remaining components . 

LNDoubler 
- Assembled and Tested $14g.oo 

Double-density disk sturage for the LNW Research's "System Expan­
sion" or the Tandy's "Expansion lnterface 11 

• The LMOoublerTM is 
totally software compatible with any double density software 
generated for the Percom's Doubler***. The LNOoublerTM provides 
the fol lowing outstanding features. 

Store up to 350K bytes on a single 511 disk 
Single and double density data separation 
Precision write precompensation circuit 
Software switch between single and double density 
Hardware override into single density only 
Easy plug in installation requiring no etch cuts, jumpers 

or sol deri ng 
35, 40, 77, 80 track 511 disk operation 
120 day parts and labor Warranty 

~- Doubler is a product of Percom Data Compdny, Inc. 

DOS PLUS 3. 20 . . • . •. . • . . . . . . . • . . . . . $g5.00 

Micro Systems software's double density disk operating system . 
This oper'ating system contains all the outstantJing features of 
a we 11 developed DOS, with ease in useabi l i ty . 

LNW DATA SEPERATOR 
- Assembled and Tested • • ••• • .. $17 _g5 

The LNW Data Separator provides you with a reliable and inexpen­
sive means of solving your disk data read error problems for your 
5" single density drives. Compatible with both the LNW System 
Expansion and Tandy's Expansion Interface. Serre soldering is 

required. 


CASE 
LNWBO CASE • • . . . • . • • . . • • . . . . • . . . . . • $B4. g5 

The streamline design of this metal case will house the LNWBO, 

LWN System Expansion, LNWBO Keyboard, power supply and fan, 

LNDoublerTM, or LNW Data Separator. This kit inc.ludes all the 

hardware to mount a11 of the above. Add $12.00 for shipping 

PARTS AVAILABLE FROM LNW RESERAR.CH 
4116 - 200ns RAM 

6 chip set $26.00 
8 chip set $33.50 

16 chip set $64.00 
24 chip set • $g4 .00 
32 chip set .$124.0D 

LNWBO "Start up parts set" LNWB0-1 • $82 .00 
LNWBO "Video parts set" LNWB0-2 • $31.00 
LNW80 Trans former LNW80-3 - $18 .00 

Circle 198 on Inquiry card. LNWBO Keyboard cabl e LNW80- 4 $16.00 
40 Pin computer to expansion cable . - $15.00 
System Expansion Transformer . . : . . . . . - $lg.oo 

LNW RESEARCH 
c OR PORAT ON Floppy Controller ( FD1771) and UART (TR1602) - $30.00 

2620 WALNUT ST. VISA&MASTER CHARGE ORDERS&INFO. NO. 714-552-8946 
TUSTIN CA. 92680 ACCEPTED Add $3.00 for shipping SERVICE NO. 714-641-8850 

http:RESERAR.CH
http:1,375.00
http:1,450.00
http:1,915.00
http:1.915.00
http:1,450.00


this display is that only the letter dis­
played in inverse is made uppercase. 

EasyWriter displays the least 
amount of extraneous information 
with the text of all the word proces­
sors covered in this review. Shift is 
accomplished by pressing the ESC 
key once; twice for shift lock. The 
Professional version also uses the 
ESC key, but allows for the wire be­
tween the shift key and 16-pin game 
1/0 port (the game paddle connector) 
for easier use by a touch typist. 

The method of ending paragraphs 
has also been improved. The original 
EasyWriter uses two shift-Ms, where­
as the Professional uses only a return. 
The original version used one shift-M 
to end a line. The Professional's refer­
ence manual warns the typist to use 
the return only to start new para­
graphs. 

Paragraphs may be formatted to 
automatically indent through the use 
of special embedded commands, 
which are placed between text lines. 
These commands may appear more 
than once, thus providing the oppor­

tunity to change indentation formats 
several times in any document. Both 
versions of EasyWriter support the 
centering of lines of text, but the 
method of implementation varies. 
The original version uses the em-

EasyWriter has the 
least amount of ex­

traneous Information 
dlsplayed with text. 

bedded command technique, while 
the Professional uses a special editing 
tool that will be described later. 

The 40-column version does not 
provide a method for viewing the text 
in final form, but the Professional's 
80-column display is the image of the 
output. And since it is the direct 
image, an added capability is pro­
vided to align text, both after input 
and prior to printing. Through the 
use of "additional commands" (which 

have their own menu screen), the 
Professional version allows you to 
realign margins, center lines of text, 
set and reset tabs, and, for use with 
printers such as Qume, Diablo, and 
Spinwriter, vary spacing between let­
ters. 

The Professional EasyWriter can 
translate files from the original 
40-column version for use with the 
80-column display. Both versions use 
various control keys to scroll up or 
down by page or line. Left or right 
movement on any line is performed 
with the Apple's normal arrow keys. 

Editing is a pleasure with either 
version . Global search and block 
movement of text is supported in 
both versions, but global replace is 
supported only in the Professional. 
After you have finished editing, out­
put can be tailored to each document, 
or you can rely on the default values. 
The original version accomplishes 
tailoring with embedded commands; 
the Professional version uses the ad­
ditional commands to realign text (as 
described above), as well as optional 

CALL IN 
YOUR ORDER NOW! 

(617) 373-1599 

doing to SOFTWARE what 'MICRO' did for the computer." 
~....P-!!!1...--~ ,................ 
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When Eight Is Not Enough:
CP/M-86'"and CBASIC/86'" 

"In 1977 Compiler Systems, Inc. introduced CBASIC"" as 
a CP/M® programming language. It quickly became the most 
widely used BASIC dialect. Since then CBASIC has been 

adapted for use on systems supporting MP/M'.. and 
TRSDOS." 

"At Compiler Systems we learned the lessons 
of the past well. So well, that in the relatively short 
time we've been in the software business, we man­
aged to make history ourselves. In fact, CBASIC 
is the standard for CP/M-based business systems." 

-Gordon Eubanks, CSI president 

Today CSI offers CBASIC/86 
designed for 16-bit microcomputer-based 
systems running under CP/M-86. 
CBASIC/86, now available worldwide, 
is based on concepts first used by 
CBASIC including such business-

oriented features as: BCD arithmetic 
with fourteen-digit precision; full for­

mat control of printed reports; ran­
dom and sequential records of any 
length (not limited to 256 bytes); 

aids to structured design, i.e. multi­
ple line functions and control struc­
tures as well as excellent file­
handling and stringing capabilities. 

· But perhaps the best of 
CBASIC/86 becomes clear when 

you're using it. To learn more about 
CSI's commitment to support 
CBASIC/86 and CP/M-86 call 

(213) 355-1063 and discuss putting 
CBASIC/86 on your system. 

Send this coupon today, we'll send details that go a 
long way toward answering your questions. 

Name/Date _ _______________ 

Company~--------------~ 

Address~---------------~ 

City/State/Zip --------------
OEMs contact us for pricing 

WORLDWIDE DISTRIBUTION FROM CSB 
Compiler Systems, Inc., 37 N. Auburn Ave., P.O. Box 145 
Sierra Madre, CA 91024, (213) 355-1063 

Circle 65 on Inquiry card. 



The ShiningStar 
Bytesthe81gApple! 
MICROHOUSE NOWHAS WORDSTAR 
FOR APPLEII AND TRS 80! 

~~~~~~~~SIZZLING 
~~~~~~~~SOFTWARE ~ 

WORDSTAR Apple Version 
Finally, the 'Mercedes-Benz' of Word Processing 
Systems comes configured for one of America's 
favorite micros. Has all the features of the 
Standard WORDSTAR. Requires Microsoft's 
CP/M card, Videx Videoterm 80 x 24 screen 
conversion card (or equivalent), and at least 48K 
RAM. 
List Price: $375.00 
Microhouse Price: $245.00/$40.00 
D MICPRO-WSAPPL 

MAILMERGE for Apple 
Custom type letters to whole lists of people, 
create documents using already existing 
paragraphs, write stock letters using 'ask 
variables' to insert names and addresses for one­
at-a-time use. One of the most useful options on 
the market today. 
List Price: $ 125.00 

Microhouse Price: $85.00/$25.00 

D MICPRO-MMAPPL 


WORDSTAR 
For CP/M"-based systems other than Apple. 
Available for TRS80". 
List Price: $495.00 
Mlcrohouse Price: $322.00/$40.00 
D MICPRO-WORDST 

MAIL MERGE 
For CP/M0 -based systems other than Apple . 
List Price: $ 150.00 
Mlcrohouse Price: $110.00/$25.00 
D MICPRO-MAILME 

WORDSTAR CUSTOMIZATION 

Package includes manual and diskette. 

List Price: $150.00 

Microhouse Price: $95.00 

D MICPRO-WSCUST 

SUPERSORT I Apple Version 

List Price: $200.00 

Microhouse Price: $130.00/$40.00 

D MICPRO-SSIAPP 

SUPERSORT I 
For CP/M0 -based systems other than Apple. Can 
be used as a stand-alone program or can be 
linked to programs with a Microsoft format. 
List Price: $250.00 
Microhouse Price: $170.00/$40.00 
D MICPRO-SUSOI 

SUPERSORT II 
Stand-alone-only version of Supersort I. For 
CP/M"-based systems other than Apple. 
List Price: $200.00 
Microhouse Price: $145.00/$40.00 
D MICPRO-SUSOll 

!EB~ Software ManualIMalterCord VJS4' & Manual/Only 

0 ORDER·NUMBER 

SAVINGS! 


DAT AST AR 
List Price: $350.00 
Microhouse Price: $245.00/$40.00 
D MICPRO-DATAST 

WORDMASTER 
by MicroPro. 
List Price: $150.00 
Mlcrohouse Price: $119.00/$35.00 
D MICPRO-WORDMA 

CBASIC 2 
by Compiler Systems. 
List Price: $120.00 
Microhouse Price: $85.00/$15.00 
D COMPIL-CBASIC 

BASIC 80 
Interpreter (MBASIC) by Microsoft. Versions 5.2 
and 4.51 included. 
List Price: $350.00 
Microhouse Price: $299.00/$30.00 
D MICROS-BASICS 

BASIC COMPILER 
by Microsoft. Langauge compatible with MBASIC, 
but programs run 3-10 times faster. Includes 
MACR080. 
List Price: $395.00 
Microhouse Price: $330.00/$30.00 
D MICROS-BASCOM 

STACKWORKS FORTH 
For Z80 or 8080 (specify). Includes source and 
assembler. 
List Price: $ 175.00 
Microhouse Price: $140.00/$30.00 
D SUPERS-FORTH 

SSS FORTRAN w/RATFOR 
Full ANSI '66 plus extensions. RATFOR compiles 
into Fortran: write structured code but keep the 
advantages of Fortran. Requires 32K. 
List Price: $325.00 
Microhouse Price: $280.00/$35.00 
D SUPERS-FTNRAT 

TCS/Atlanta INTERACTIVE 
ACCOUNTING SYSTEM 
for small businesses. Ver. 5.0. Each package can 
be used alone or post automatically to the 
General Ledger. Compiled version (nosupport 
language req.) Price listed is per package. 
General Ledger, Accounts Receivable, Accounts 
Payable, and Payroll packages now available. 
Requires 48K RAM, 132 col. printer, 24 x 80 
CRT,and CP/M0 

• 

List Price: COMPARE AT $530.00 
Microhouse Price: $79.00/$25.00 
D TCS-ACCTCM 

ALL FOUR TCS PACKAGES (compiled) 

List Price: Compare at $530.00 

Microhouse Price: $269.00/$90.00 

D TCS-ALL4CM 

embedded commands. 
The provision for titling and num­

bering pages is one of the best we 
have seen for the Apple. The place­
ment of titles and page numbers is 
limited only by your imagination. 

Other advantages specific to Easy­
Writer Professional are suggestions 
and instructions for adding footnotes 
(the only word processor we re­
viewed that had such suggestions); 
capability of being linked to Easy­
Mailer for processing of bulk mail­
ings, and ability to transfer Easy­
Writer files over phone lines to other 
computers located anywhere in the 
world. (EasyMover and EasyMailer 
are separate programs and not part of 
EasyWriter. They can be obtained 
from Information Unlimited Soft­
ware.) 

Special printer characteristics are 
supported by both versions. Those 
printers that are capable of underlin­
ing, boldface printing, and super-/ 
subscripting are conveniently ac­
commodated. 

EasyWriter's reference manual was 
input directly into an Addressograph 
Multigraph typesetting machine using 
the proportional spacing option. 
Even on a printer without propor­
tional spacing, the text spacing is 
pleasing to the eye. 

Many of the EasyWriter features 
are appealing from the human engi­
neering aspect. Most of the com­
mands on the menu are easy to re­
member and require only one key to 
invoke a command. The use of CTRL 
(control) keys is basically confined to 
cursor movements during editing. 

Before it clears text or deletes files, 
EasyWriter requests verification: 
"ARE YOU SURE?" Insert opera­
tions can be confusing as to when the 
insertion mode is exited. (Datacope 
Scribe has probably done the best job 
of avoiding confusion on insert oper­
ations.) 

EasyWriter manuals generally pro­
vide good, detailed ·explanations of 
the various features. Both manuals 
attempt to lead the user through the 
capabilities of the EasyWriter by pre­
senting information that teaches its 
use and interlacing it with details of 
the various features. 
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Fittobe 

TIDE 


O& 

howWE kept 

ourhead 

above wat8rIN 


1812. 

Freedom of the seas. 

That's what the War of 1812 was 


all about. 
But it would have been sink or 

swim for our Navy had Americans 
not bought $11,000,000 worth of 
government securities to keep our 
flag upon the waves. 

Back then, folks took stock in 

America by putting their money 

where their country was. To save 

the good old Navy. 


Today. over 9\12 million modern 
Americans still take stock in 
America by buying U.S. Savings 
Bonds. 

When you join the Payroll 
Savings Plan, you help yourself 
to safe, automatic savings. And you 
help your country. too. 

So buy U.S. Savings Bonds. 
They'll keep your savings on an 

even keel. 

Now E Bonds pay 6% interest when held 
to maturity of 5 years ( 4 V.3 the first 
year). Interest is not subject to state or 
local income taxes, and federal tax may he 
deferred until redemption. 

r.t!'I•A public se1v ice. of this publication 
~ and The Advertising Council. 

Microhouse: 
LandoftheRising 
~p,so~·· MX-70= $378 
~J IW MX-80: $479 

HOT 
~~~~~~~HARD•TO•BEAT 

~ HARDWARE! 

EPSON MX70 

Includes Graftrax II dot·addressable graphics. 

Monodirectional. 80 cps. Adjustable tractor. 

Parallel version only. 

Us! Price: $450.00 

Microhouse Price: $378.00 

D EPSON·MX70 

EPSON MXBO 
With its ingenious removable printhead, 
bidirectional and logic seeking, adjustable tractor, 
fine print quality. Parallel interface can be 
converted to RS232, IEEE 488, Apple, or Atari. 
Usl Price: $645.00 
Microhouse Price: $479.00 
D EPSON·MXBOB 

EPSON MXBO Serial Version 
Us! Price: $720.00 
Microhouse Price: $542.00 
D EPSON·MXBOBS 

EPSON MXBO FRICTION FEED 
Includes tractor and friction feed plus Graphics 
Package. Parallel version. 
Lisi Price: $745.00 
Microhouse Price: $569.00 
D EPSON·MXBOFP 

EPSON MXBO FRICTION FEED Serial 
Lis I Price: $806.00 
Microhouse Price: $641.00 
D EPSON·MXBOFS 

EPSON APPLE INTERFACE 
with Graphics ROM. Includes cable. 
Us! Price: $139.00 
Microhouse Price: $89.00 
D EPSON-APPLE 

APPLE GRAPHICS SOFTWARE 
for Epson equipped with EPSON·APPL. 
Lisi Price: $39.95 
Microhouse Price: $34.00 
D EPSON·TYMAC 

VIDEX VIDEOTERM SPECIAL! 
Board converts your Apple screen display from 
40 x 24 upper caseonly to 80 x 24 upper and 
lower case. Supports Apple PASCAL and 
MICROSOFT softcard. Purchase VIDEOTERM 
with WORDSTAR and save $75! If purchased 
separately $290. 
Usl Price: $345.00 
Microhouse Price: $270.00 
D VIDEX·VIDEOT 

PRICES AND SPECIFICATIONS SUBJECT TO 

CHANGE WITHOUT NOTICE 


CP/M is a registered trademark of Digital Research 
UNIX is a registered trademark of Bell Labs 
APPLE is a registered trademark of Apple Computers 
TASSO is a registered trademark of Tandy Corp. 

DIABLO 630 
letter-quality printer uses plastic and metal print 
wheels. Fewer working parts mean less down 
time. 40 cps bidirectional, logic·seeking. Tractor 
$225 extra. 
Lisi Price: $2710.00 
Microhouse Price: $1999.00 
D DIABL0·630RO 

C. ITOH STARWRITER I 
Letter quality printer uses Diablo plastic 
printwheels and ribbons. 25 cps bi-directional, 
logic·seeking. Self-test. Friction feed. Parallel 
interface. 
Lisi Price: $1895.00 
Microhouse Price: $1431.00 
D CITOH·STARI 

STARWRITER I Serial 
Lisi Price: $1960.00 
Microhouse Price: $1502.00 
D CITOH·STARSI 

IDS PAPER TIGER 560 
Lisi Price: $1695.00 

Microhouse Price: $1464.00 

D IDS·560 


IDS PAPER TIGER 460 

Ust Price: $1295.00 

Microhouse Price: $1072.00 

D IDS·460 


IDS PAPER TIGER 445 

New ballistic·type print head, monodirectional, up 

to 198 cps. 

Lisi Price: $795.00 

Microhouse Price: $596.00 

D IDS·445 


MORROW DISCUS M10 

10 Megabyte hard disk subsystem. Incl. CP/M" 

2.2. 
Lisi Price: $3695.00 
Microhouse Price: $3062.00 
D MORROW·DISM10 

MORROW DISCUS 2D 
8 inch single·sided double·density floppy disk 
drive subsystem. Includes CP/M" 2.2 and 
MBASIC. 
LislPrice: $1199.00 
Microhouse Price: $995.00 
D MORROW·DIS2D 

CALL OR WRITE FOR FREE CATALOG 

SHIPPING: Add $5 per manual or software package. 
Add $2.50 for COD orders. Call for shipping charges 
on other items. Pennsylvania residents add 6 per cent 
sales tax. 

~~~~~~Aficrohouse 

P. 0 . BOX 498B 
BETHLEHEM, PA 18016 
(21 5) 868·82!9 
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Program 

Write-on1 I y y y N N y N y N y N N y Y' y y N N 

Write-On! 11 y y y y N y N y N y N N y Y' y y N N-
Super-Text II N y N N y y N y y y y y N y N N y N 

Scribe N N y N y Y' N N N y N N Y' y N N y N 

EasyWriter y N N N y N N y N N N y y N y y N N 

EasyWriter Professional y y y N y y y y N y N y N N N N y• y 

'Requires Paymar lowercase adapter 
2 0n-line quick reference 
'Indirectly provided 
'Print image appears on BO-column screen 

Table 1: Feature comparison offour popular word-processing programs for the Apple II. 

Conclusions 
Choosing a word processor is simi­

lar to deciding on a microcomputer. 
Each has special features (see table 1), 
and none of the products have all the 
features. 

If you want a word processor that 
performs math operations, the Super­
Text II program is for you. If you're 
looking for a word processor that you 
can modify, and you know only 
BASIC, then Write-On! should satis­
fy your requirements. If you already 
have one of the 80-column cards, per­
haps you should choose the Easy­
Writer Professional version. If you 
are looking for a workhorse proces­
sor that will handle bulk mailings, 

then the EasyWriter Professional 
linked with EasyMailer is also for 
you, although Super-Text may meet 
this demand, and, with some push­
ing, Write-On! could meet the lower 
end of these requirements. Datacope 
Scribe has some very nice features, 
and if you only wish to process text 
and can live without a find-and-re­
place feature, the processor will fulfill 
your needs. 

About this time, you may be think­
ing, 'This is a typical review that says 
all the products are great." Possibly 
this is true, but we speak with some 
experience as we used all of the pro­
cessors while preparing this article. 
Each met our needs, and performed 

basic text processing in less than an 
hour. 

A few years ago, such power in a 
small package, and at this price, was 
only a dream. And even today, some 
of the larger systems don't have 
equivalent features.• 

Acknowledgments 
We would like to acknowledge David A 

Lingwood for his "Word Processor 
Guidelines, " presented in Call-Apple, 
September 1980, page 19. 

Bower-Stewart & Associates soFTwARE AND HARDWARE DESIGN 

$GOLD DISK$ CP/M® Compatible Z-80 Software 
Available for all 8-5'' SS-SD IBM format systems including TRS-80®, Northstar, SD Systems. Also available on 5" double density Superbrain.® 

Un-can your canned software! 
Z-80 Disassembler Feel couped up with your 
canned software? Our Z-80 Disassembler $175. 
recreates assembly language source files from ppd 
absolute code enabling users to easily tailor 
programs to meet their specific needs. The 
Preconditioner works with the Disassembler to 
decode ASCII. 

Credit cards: Immediate service. free 24 hr phone - we will I VISA I 
credit invoice. Checks. M.0.'s· Ten workday hold CA res Add lax 

Great looking letters & reports! 
E-Z Text A unique word processor organized 
around user-created text files, embellished $50. 
with simple control commands. which supports 
such 'BIG GUYS' features as Automatic Foot­
noting, Table Spacing, Heading, Paging. Left 
& Right Margins. Proportional Spacing and 
MORE. at a 'UTILE GUYS' price tag . 

Stale syslem & controller Allow time for su11ace ma11 

Trademarks· Digi tal Research . Radio Shack. lnte11ec 


ppd 

POST OFFICE BOX 1389 HAWTHORNE. CALIFORNIA 90250 213 I 676-5055 
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Sooner or later, your small busi­
ness will look for a so-called "first" 
computer. And sooner or later, your 
small business will grow larger and 
need more computer capacity. 

Fortunately, Maro! Systems has 
anticipated your needs and otters two 
"tirst" computers that have the 
capacity to grow as large as you do. 
Altos: upgradeable, portable and 
affordable. 

Start out with a low cost multiuser 
Altos dual floppy based system with 
208 K of RAM. It's perfect for inex­
pensive work stations or applications 
like accounting, word processing, 
mailing lists and more. 

If you're already in need of more 
storage and greatly enhanced ac­
cess speed, then look into the Altos 
10Mb-58Mb hard disk systems. 
When combined with the standard 
208 K of RAM, 6 serial 1/0 and 2 
parallel ports, they become unusually 

11111111111111111111111111111~111111111~ 1111111111 

mI~II ~~~I Iii ~ l~~i~l 111 
MAROT SYSTEMS, INC. 

310 Madison Avenue, Suite 408, 

New York, N.Y. 1 001 7 


(212) 661-8550 TWX: 710-581-2477 


Circle 211 on inquiry card. 
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fast and 
powerful 

4-user 
business or scientific systems. 

All Altos systems 
are packaged with 

single board Z80 
CPU, quality Shugart 

8-inch disk drives, 
and options such 

as OMA (required for 
OASIS) floating point processors, 

and a cartridge tape back-up sub­
system. 

So as you grow, you just add onto 
your system. Without suffering the 
growing pains of eating the costs of 
your "first" computer. 

Onyx: maximum integration in 
one sleek box. 

The Onyx represents a new stand­
ard of quality and cost effectiveness 
in small business computers. 

The 8-bit C8001 /MU is an ideal 
multi-user system for business or 
word processing applications. It 
combines Z80 high speed proc­
essors, standard 128 K RAM, (ex­
pandable to 256 K), Winchester disk 
and integral cartridge tape drive in an 
efficient, compact package. And us­
Z80 is a trademark of Zilog, Inc. 
C-BASIC II is a trademark of Compiler Systems 
UNIX is a trademark of Western Electric Corporation 

ing reentrant BASIC application pro­
grams, it allows up to 5 simultaneous 
operators. 

When you need the power of a 1 6 
bit computer, you want the C8002. It 
uses a special edition of Bell Lab­
oratories UNIX operating system to 
accommodate up to 8 users involved 
in product development or exe­
cuting application programs in C, 
COBOL, PASCAL or C-BASIC II. 

You can also expand the RAM of 
the C8002 to 1 Mb and its disk 
capacity to over 300 Mb. So you get 
all the growing power you need. With 
none of the growing pains. 
Marat: looking for good dealers 
for 2 great systems. 

Maro!, East Coast Distributor for 
Altos and Onyx, needs a few qualified 
dealers for these two hot items. If 
you're the great dealer we need, 
please contact us. 

r------------------,
MAROT SYSTEMS INC. 
310 Madison Avenue. New York, NY 10017 

I am a 0 computer consultant 
0 computer dealer 0 computer user 

Please send me more information on: 
0 Altos 0 Onyx · 

Name___________ 

Title ---------- ­
Company _ _________ 


Address 

City/State/Zip ------- ­
Phone( )________ 

~------------------~ 
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WHY BUY FROM THE BEST? 

·NE ECO 
Service ... Support . • • 

Software ... 

CBM™ 8000 SERIES BUSINESS COMPUTERS 
The new Commodore 8000 series computers offer a wide screen 
display to show you up to 80-character lines of information. Text 
editing and report formatting are faster and easier with the new 
wide-screen display. The 8000 series also provides a resident Oper­
ating System with expanded functional capabilities. You can use 
BASIC on the 8000 computers in both interactive and program 
modes, with expanded commands and functions for arithmetic, edit­
ing, and disk file management. The CBM 8000 series computers are 
ideally suited for the computing needs of the business marketplace. 
SCREEN 
2000 character display, organized 
into twenty-five 
BO-column lines 

64 ASCII, 64 graphic characters 
3 x 8 dot matrix characters 

- - ;:. - - - . - . -- .. ...... . .. . . . .. .. . 
·- .. . . . . . . 

. .. ' .. ~ 

~ 

­

,... ;: 

-

CBM™ 8050 DUAL DRIVE FLOPPY DISK 
The CBM 8050 Dual Drive Floppy Disk in an enhanced ver­
sion of the intelligent CBM 2040 Disk Drive. The CBM 8050 
has all of the features of the CBM 2040, and provides more 
powerful software capabilities, as well as nearly one meg­
abyte of online storage capacity. The CBM 8050 supplies 
relative record files and automatic diskette initialization. It 
can copy all the files from one diskette to another without 
copying unused space. The CBM 8050 also offers improved 
error recovery and the ability to append to sequential files. 

HARDWARE SPECIFICATIONS 
Dual Drives 
Two microprocessors 
974K Bytes storage on two 5.25" 
diskettes (ss) 

Tracks 70 
Sectors 17-21 
Soft sector format 
IEEE-488 interface 
Combination power (green) and 
error (red) indicator lights 

Drive Activity indicator lights 
Disk Operating System Firmware CBM 8050 
Ji~~KB~~e~l(4K RAMJ Dual ' Price $1 795 

FIRMWARE 
DOS version 2.0 
Sequential file manipulation 
Sequential user files 
Relative record files 
Append to sequential files 
Improved error recovery 
Automatic diskette initialization 
Automatic directory search 
Command parser for syntax 
validation 

Program load and save 

Green phosphor screen 
Brightness control 
Line spacing: 1 '12 in Text Mode 

1 in Graphics Mode 
KEYBOARD 
73-key typewriter style keyboard 
with graphic capabilities 

Repeat key functional with 
all keys 

MEMORY 
CBM 8016: 16K (15359 net) 
random access memory (RAM) 

CBM 8032: 32K (31743 net) 
random access memory (RAM) 

POWER REQUIREMENTS 
Volts: 110V 
Cycles: 60 Hz 
Watts: 100 

SCREEN EDITING 
CAPABILITIES 
Full cursor control (up, down, 
right. left) 

Character insert and delete 
Reverse character fields 
Overstriking 
Return key sends entire Ii ne to 
CPU regardless of cursor 
position 

INPUT /OUTPUT 
Parallel port 
IEEE-488 bus 
2 cassette ports 
Memory and 1/0 expansion 
connectors 

FIRMWARE 
24K or ROM contains: 
BASIC (version 4.0) with direct 
(interactive) and indirect 
(program) modes 

9-digit floating binary arithmetic 
Tape and disk file handling 
software 

CBM 8032 Computer $1795 

CBM 

4016 

4032 

8032 

4022 
4040 
8050 
4010 
8010 
C2N Cassette 
CBMto IEEE 
IEEE to IEEE 
2.1 DOS 
4.0 DOS 
Word Pro 4+ 

PRODUCT DESCRIPTION PRICE 

16K RAM-Graphics(N) or Business(B) 
Keyboard $ 995.00 
32K RAM-Graphics(N) or Business(B) 
Keyboard $1295.00 
32K RAM-80 Col. Screen-Business 
Keyboard $1795.00 
Tractor Feed Printer $ 795.00 
Dual Floppy-343K-DOS 2.0 $1295.00 
Dual Floppy-974K-DOS 2.0 $1795.00 
Voice Synthesizer $ 395.00 
300 Baud IEEE Modem $ 279.95 
External Cassette Drive $ 95.00 
CBM to 1st IEEE Peripheral $ 39.95 
IEEE to 2nd IEEE Peripheral $ 49.95 
DOS Upgrade for 2040 $ 100.00 
O/S Upgrade for 40 Column Computer $ 100.00 
Word Processing Software used w/8032 $ 450.00 

"CBM is a registered trademark of Commodore. All prices and 
specifications are subject to change without notice. 

(: commodore 
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NE ECO WILL MATCH ANY ADVERTISED PRICE 0 N CBM EQUIPMENT.NEECO 
MON-FRI 9:00 - 5:00 

MasterCharge and VISA Accepted 
(617) 449-1760 

Telex: 951021 679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

Circle 255 on inquiry card. 



INTRODUCES THE 
CBM VIC-20 

NEECO COMPUTER! 

(KCommodore 
breaks the 

computer 
price barrier ­

$299.95 

(:commodore 

CBM VIC-20 
PERSONAL 
COMPUTER 

VIC-20 SPECIFICATIONS 

• 8 colors - built in 
• sound generation - built in 
• programmable function keys 
• SK memory expandable to 32K 
• standard PETBASIC in ROM 
• full-size typewriter keyboard 
• graphics character set 
• plug-in program/memory cartridges 
• low-priced peripherals 
• joystick/paddles/lightpen 
• self-teaching materials TAPE CASSETTE*WORKS WITH ANY HOME TELEVISION DRIVE 

CALL NEECO TODAY FOR ADDITIONAL VIC-20 INFORMATION •.. 

As the CBM VIC-20 is a •new• product, prices and specifications are subject to change w/o notice 


C2N 

NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT 
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK.NEECO 

(617) 449-1760 
MON-FRI 9:00- 5:00679 HIGHLAND AVE. Telex: 951021 

MasterCard and VISA Accepted
NEEDHAM. MA 02194 

BYTE June 1981 207Circle 255 on inquiry card. 
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News and Speculation About Personal Computing 

Conducted by Sol Libes 

I BM and Matsushita To 
Join Forces? Matsushita, 
the giant Japanese elec­
tronic conglomerate that 
markets Panasonic and 
Quasar products in the US, 
recently admitted that it had 
been approached by I BM in 
regard to manufacturing a 
personal computer for the 
US market. It ' s been 
rumored for some time that 
IBM is planning to market a 
Japanese-made personal 
computer in the US . 
Although Matsushita of­
ficials released no details 
regarding their talks with 
I BM, another report that 
Matsushita has already 
designed and built a per­
son a I computer has 
prompted some observers to 
theorize that the unit will 
bear the I BM name when it 
is marketed in the US later 
this year. 

How Are The Pe,.. 
sonal-Computer Makers 
Doing? Tandy Corporation, 
Radio Shack's parent com­
pany, continues to have an 
outstanding growth record. 
Tandy's sales for the 
1979-1980 fiscal year rose to 
$1.4 billion, up from the 
previous year's $1.2 billion. 
Its income has increased 
35% since it joined the 
microcomputer business, 
which now totals 13% of its 
overall sales. 

This year Tandy expects 
to add 400 more stores to its 
fold of nearly 8000. In the 
US, there will be 250 more 
stores and 50 computer cen­
ters. Tandy plans to open 
100 outlets overseas. Foreign 
sales currently account for 
25% of its total sales. 
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Each Radio Shack store 
stocks more than 2600 items. 
The largest portion of a 
store's sales is parts and ac­
cessories (23 % ), with radios, 
tape recorders and phono­
graphs second (19%), other 
audio components third 
(17%), and toys and micro­
computers tied for fourth 
place (13%). Citizen' s Band 
radios (10%) and telephones 
(5%) constitute the remain­
ing sales. 

Tandy leads the field in 
microcomputer sales. It sold 
over 200,000 computers last 
year for a total of $180 
million. 

Tandy's gross sales for the 
final half of calendar year 
1980 were $869 million, and 
profits were $80 million, 
compared with $739 million 
and $60 million for the same 
period the previous year. 
The upward trend continues: 
sales this past January shot 
up to $141 million, from 
$112 million the year before. 

You can still purchase a 
TRS-80 Model I in England. 
The Model I was pulled from 
US shelves in January be­
cause it did not comply with 
the Federal Communications 
Commission ' s radio - fre­
quency -interference re­
gulations. Also in England, 
TRS-80s are sold through in­
dependent computer stores 
as well as through Tandy­
owned TRS-80 Computer 
Centers. So, the same dealer 
selling Apple I ls and Com­
modore PETs has TRS-80s on 
the display shelf. Some 
dealers also carry the Video 
Genie EG3000, the Far-East­
ern copy of the TRS-80. 

Apple Computer Inc also 
chalked up record sales and 
income last year. Sales for 
the last quarter of 1980 were 

up 246%, and profits were 
up 180%. The demand for 
Apple products in the first 
quarter of 1981 was greater 
than anticipated, but the 
company considers it unlike­
ly that this growth will con­
tinue into the second quarter 
of the year. 

Apple revealed that the 
commissions required to sell 
its stock last year came to 
$93.3 million, or $1 .30 a 
share. The stock initially 
sold for $20 to $25 a share; it 
peaked at a high of $35, and 
it's currently selling in the 
neighborhood of $25 a 
share. 

Apple has had problems 
getting its Apple 111 com­
puter into production. An­
nounced in May 1980, the 
first Apple 11 ls were not ship­
ped until January 1981, and 
then only in limited quan­
tities. 

Commodore Inter­
national's sales for the last 
quarter of 1980 were $45 
million, up from $31 million 
for the same period in 1979. 
Commodore has announced 
plans to construct a $5 mil­
lion plant in the Philadelphia 
area to build its microcom­
puter systems. Commodore 
expects to hire 250 to 400 
people for the operation and 
open it before year-end. 

Sinclair Research, maker 
of the low-cost ZX80 per­
sonal computer, claims that 
it is number three in units 
shipped, behind Radio Shack 
and Apple. 

Mattel's keyboard­
equ ipped Intel I ivision 
personal-computer system 
seems to be bumping up 
against the same sort of 
buyer resistance that Texas 
Instruments encountered 
with its Tl 99/4. Consumers 

are put off by the keyboard 
unit's $700 list price, plus 
$300 for the game-playing 
"master" component-total 
cost $1000. That's several 
hundred dollars more than 
the TRS-80 Color Computer, 
the Commodore VIC, and 

1 even Texas Instruments' 
Tl -99/4. Further, Mattel has 
had delivery problems: it 
had originally intended to in­
troduce the system in 1979. 
lntellivision's marketing is 
mainly through department 

' stores. 

Flrst Personal Com­
puter With Bullt-ln Wln­
cheste,..Dlsk Drive: Vec­
tor Graphic Inc has unveiled 
the first personal-computer 
system with a built-in Win­
chester-type hard-disk drive. 
The Model 3005 houses a 
video monitor, keyboard, 
S-100 motherboard, Z80 pro­
cessor, 64 K bytes of pro­
grammable memory, a video 
interface called Flashwriter, 

. a dual-mode disk controller, 
a Seagate Technology 5-inch 
Winchester drive, and up to 
three quad-density 5-inch 
floppy-disk drives. The sys­
tem with one floppy-disk 
drive costs $7950. 

Tandy Flies Sult 
Against Competitor: 
Tandy Corporation has 
brought suit against Person­
a I Microcomputers Inc 
(PMC), Mountain View, Cali­
fornia. Tandy accuses PMC 
of conspiracy and infringe­
ment on the design of the 
Radio Shack TRS-80 person­
al computer. Included in the 
suit are five manufacturers 
and dealers for Personal 
Microcomputers' PMC-80 
personal computer. The 
PMC-80 is hardware- and 
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software-compatible with 
the TRS-80 Model I. Tandy is 
demanding damages and an 
injunction. Tandy claims 
that the PMC-80 contains 
"input/output programming 
copied from the plaintiff's 
TRS-80," and that the "de­
fendants have marketed said 
microcomputer under the 
name PCM-80, which is con­
fusingly similar to Tandy's 
registered trademark 
TRS-80." 

Chess Game Has 
Robot Arm: The newest 
model of the popular Boris 
computer chess game has a 
robotic arm that moves and 
captures chess pieces. 
Called "Boris Handroid," it 
features the Boris 2.5 chess 
program that won the 1979 
European Microcomputer 
Chess Championship. Sen­
sors in the chessboard detect 
the human opponent's 
moves, and Boris Handroid 
responds by moving its 
piece. The game costs $1495 
with the arm or $295 
without. 

U CSD Pascal Version 
4.0 Being Tested: Softech 
Microsystems' new 4.0 ver­
sion of UCSD (University of 
California, San Diego) Pascal 
is being tested at selected 
user sites. Softech has not 
yet set a release date. The 
new version adds multitask­
ing and upgraded screen­
handling functions. Four 
new p-code instructions 
have been added, which will 
create problems for version 
3 users. 

The UCSD Pascal com­
p i I er translates Pascal 
statements into a series of 
p-code (pseudocode) instruc­
tions, which are then inter­
preted during execution by a 
p-code-interpreter program, 
except on the Western Digi­
tal (WO) Pascal Micro­
engine, which executes 
p-codes according to hard­
ware 'microcode. The p-code 
system allows the UCSD 
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Pascal system to operate the 
same way on many different 
systems. 

Western Digital has not 
yet decided on how it will 
upgrade machines currently 
in the field to work with the 
new p-codes. WO notes that 
its control-store memory still 
has about 25% free space; 
therefore, an "outboard" 
control store on the main 
computer board could be 
added, rather than changing 
the entire control store. 

Update On 32-Blt 
Microprocessors: The In­
ternational Solid-State Cir­
cuits Conference (ISSCC) 
met in New York last Feb­
ruary and heard presenta­
tions on two 32-bit micropro­
cessors and some disclo­
sures on a third. 

Intel released further de­
tails on its 32-bit iAPX432 
processor. It is Intel's first 
departure from previous ar­
chitecture and instruction 
sets, so there is no software 
compatibility with its 8086 
(16-bit) and 8085 (8-bit) 
microprocessors. Each of the 
iAPX432's three integrated 
circuits has four Ii nes of six­
teen pins. There are two gen­
eral processors and an 1/0 
(input/output) processor. The 
iAPX432 can link to 8086s 
and existing peripheral and 
memory integrated circuits. 
Intel is boasting perfor­
mance of up to 2 MIPS (mil­
lion instructions per second). 

It took five years to en­
gineer the iAPX432, and the 
company estimates that $25 
million was spent on the pro­
ject. Intel expects to sell at 
least 10,000 sets in the first 
year of production, which is 
projected for 1982. The in­
itial price for the set will be 
$1500. Intel started shipping 
evaluation sets in February 
and is offering a board-level 
evaluation kit for $4250. 

Intel claims that each of 
the three integrated circuits 
contains about 200,000 tran­

sistors. Two chips operate as 
a pipeline pair: the 43201 
processor, which contains 
the instruction decoder, and 
the 43202, which is the 
microexecution unit. The 
43203 is the 1/0 processor. It 
provides an interface from 
the 1/0 subsystem to the 
protected-access environ­
ment of the central system. 
Each 1/0 subsystem uses an 
8- or 16-bit microprocessor 
to control 1/0, independent 
of the central system. An ad­
dress space of more than 4 
gigabytes (4x1 o• bytes) and 
a virtual memory-address 
space of a terabyte (10" 
bytes) is supported. 

A protection scheme is 
provided to limit access to 
programs. The iAPX432 can 
perform floating-point oper­
ations on 32-, 64-, and 80-bit 
numbers. Hardware failures 
can be detected by intercon­
necting identical iAPX432 
processors in a self-checking 
arrangement. 

The system uses compiled 
Ada code as its machine lan­
guage. The language inter­
preter is contained in a 
64 K-byte microcode ROM 
(read-only memory). 

Intel has also released an 
Ada cross-compiler for the 
iAPX432. The compiler runs 
on a DEC (Digital Equipment 
Corp oration) V AX-11 /780 or 
an IBM 370. It costs $30,000. 
A $50,000 hardware link is 
needed to download the 
compiled code to Intel's 
$4250 development board. 

With the iAPX432, Intel 
appears to have a two-year 
jump on its competition. At 
the conference, Hewlett­
Packard (HP) disclosed that 
it is in the early stages of 
development on a 32-bit 
microprocessor. HP claims 
to have built and tested a 
single chip with 450,000 
transistors (which is about 
what Intel has in its set of 
three integrated circuits). It 
operates with an 18 MHz 
clock and is micropro­
grammed in 9 K 38-bit 

words in an on-board ROM. 
HP will have four other 
peripheral devices: an 1/0 
controller, a memory con­
troller, a 128 K-bit program­
mable memory, and a 
512 K-bit ROM. The device 
is still being developed and 
no production commitment 
or product use has been · 
determined. 

Texas Instruments an­
nounced that early next year 
it will unveil a 99000 pro­
cessor. Tl refuses to disclose 
details, but it appears that 
the 99000 will have 32-bit 
addressing without 32-bit 
processing. 

Chairperson Andrew 
Allison and his IEEE (In­
stitute of Electrical and Elec­
tronics Engineers) working 
group is developing a bus 
standard to accommodate 
microprocessors from 8 to 
32 bits in word length. The 
standard will have a 32-bit 
multiplexed address- and 
data-path compatible with 
32-, 16-, and 8-bit m icrocom­
puters. It will allow up to 
thirty-two bus masters and 
multitasking via a serial in­
terprocessor I ink that may 
use interrupt arbitration. A 
maximum initial clock rate 
of more than 10 MHz will 
be specified. 

Floppy-Dlsk Densities 
Increasing: Ten years ago, 
I BM introduced an 8-inch 
disk drive capable of storing 
400 K bytes of data (unfor­
matted) on one side of a 
floppy disk. Shortly after­
wards, double-density en­
coding schemes that al­
lowed up to 800 K bytes of 
storage were introduced. 
Then in 1976, I BM came up 
with the double-sided drive, 
which increased data stor­
age up to 1.6 megabytes. 
That same year Shugart As­
sociates introduced a drive 
using a 5-inch floppy disk 
that could store 110 K bytes 
on a single-sided single­
density disk. Later double­
density double-sided (ODDS) 



TALK IS CHEAP 

LET THE OTHERS TALK ABOUT PROPOSED SOLUTIONS. 


COMPUPRO DELIVERS RESULTS. 

When you want no-excuses operation, CompuPro stands behind you with a fam ily of cost-effective- and technologically 

innovative - products that conform fully to the IEEE 696/S-100 standards. High speed operation frees you from obsolescence as CPU 
clock speeds increase, while low power consumption saves energy and promotes refiability. 

There's a time for toys and home entertainment computers; and there's a time for professional machines that are expandable, 
modular, and exceptionally reliable. When that time comes, CompuPro delivers the results you need. 

AND NOW ••• 

THE "BIC 8" SPECIAL PACKACE! 


Our "Big 16" package promotion went overs o wel I that we decided 
to come up with something equally potent for 8 bit machines. 
Whether you're upgrading an existing system or assembling a brand 
new machine, the "Big 8" is ideal - just add terminal, disk drive, 
enclosure, and printer and you're up and running with one of the 
fastest, most powerful 8 bit systems around. 

This easily upgradable package includes: 

• Disk 1 OMA Disk Controller 
• CPU Z with 6 MHz CPU 
• lnt.,rfacer 1 or 2 (your choice; Interfacer 1 standard) 
• CP/M*-80 2.2 on disk 
• 32K of fast, low power, static RAM 

To sweeten the deal, we'll add another 32K of RAM if you order 
from us or your computer store before August 1, 1981 . And if you 
need an enclosure, Enclosure 2 (desktop version) is available with 
this package for only $795 - giving you even more savings. 

Total value of the package: $2712. • . but our special package 
price gives you the "Big 8" for $1995! Who says CompuPro 
S-100 speed and reliability can't be cost-competitive with home 
entertainment computers? 

DISK 1: A SUPERB DISK CONTROLLER. 
A/T $495, CSC $595 

This state of the art design uses properly implemented DMA with 
arbitration, allowing Disk 1 to co-exist on the same bus with up to 15 other 
DMA devices. 24 bit DMA addressing capability allows disk access to a full 
16 megabyte memory map. 

Disk 1 transfers data independently of CPU speed for efficient operation 
with older 2 MHz CPUs as welt as the new high speed 8086s; handles up to 
four 8" or 5.25" floppy disk drives (including 96 track high density 
minifloppies), single or double sided, single or double density (soft 
sectored); includes BIOS for CP/M-80', as well as on-board boot for 
automatic startup and on-board 3 wire serial interface for system 
initialization.; and is compatible with MP/M•, OASts•, CP/M-80, and 
CP/M-86. 

We weren't going to put out another me-too disk controller.. . and we 
didn't. Want proof? The manual is available separately for $20. 

The CompuPro Disk Controller is here. 

COMPUTER ENCLOSURE 2 
$825 desk top version, $895 rack mount version 

Includes fused, constant voltage power supply (+av at 25 Amps, + 16V 
at 3 Amps, and -16V at 3 Amps); 20 slot shielded/active terminated 
motherboard; and rugged all-metal enclosure with AC outlets on rear, 
heavy-duty line filter, circuit breaker, low noise fan. and reset switch. Rack 
mount version includes slides for easy pull-out from rack frame. 

Also available: COMPUTER ENCLOSURE 1. Same as above, but less 
power supply and motherboard. $289 desktop, $329 rack mount. 

SYSTEM SUPPORT 1 
$295 Unkit, $395 A IT, $495 csc 

Includes sockets for 4K of extended address EPROM or RAM (2716 
pinout) with one battery backup RAM socket; battery operated 
month/day/year/time crystal clock with BCD outputs; socket for optional 
math processor (9511 or 9512); full RS-232 serial port; three 16 bit interval 
timers; two interrupt controllers; power fail indicator; and comprehensive 
owner's manual with numerous software examples (manual available 
separately for $20; add $195 to the above prices for the optional 9512 math 
processor.) 

"LEGAL CORNER: ZBOA is a registered trade'mark of ZilOQ; PASCAL/M Is a trademark Ol Sorc im: CP/M and MP/M 
are regislered lrademarks ot Digital Research; OASIS is a trademark ot Phase 1. 

SOFTWARE 
8088/8086 MONITOR-DEBUGGER: Supplied on,, single sided, single 
density, sol t sectored 8" disk. CPI M • compatible. Great development tool; 
mnemonics used in d~bug conform as closely as possible to current 
CP/ M' DDT mnemonics. $35. 
PASCALJM• FROM SORCIM: SORCIM's PASCAL/M is the best 
implementation we've been able to find regardless of price - a totally 
standard Wirth PASCAL/M• 8" disk and comprehensive manual. $175 
(specify Z-80' or 8080/8085 version). 

S-100 MEMORIES FROM 
THE MEMORY LEADER 

CompuPro memories feature fully static design to eliminate dynamic 
timing problems, flawless DMA, full conformance to all IEEE 696/ S-100 
specifications, high speed operation (10 MHz), low power consumption, 
extensive bypassing, and careful thermal design. 

Unkit A / T CSC 
SK RAM 2A.... ....... . .. . . . . . . ... . .... . .. ............ . $159 $189 $239 
16K RAM 14 ""'"""' '""";"' "·· .... . .. ...... . ... . .. .. .. ....... $279 $349 $429 
16K RAM 20·16 (edended addressing and bank selecl) ••.•.• • • • • • • . • •.. $319 $399 $479 
24K RAM 20-24 (extended addressing and bank select) , • , •• , • •• , • , ••••. $429 $539 $629 
32K RAM 20-32 (e.dended addressing and bank select) . . , • •... • ••• ••• , • • $559 $699 $799 
128K RAM 21 ... ........ ....................... ... .........price upon request 
NEW! 64K RAM 17. Amazingly low power in a 64K fully static RAM 
board: draws less than 2.0 Watts typical, 4.0 Watts guaranteed max! It's 
fast, too; no wait states with 6 MHz Z-80' CPUs, or up to 10 MHz with 
8086/88 family CPUs. Uses IEEE extended addressing protocol; also, user 
may turn off 2K windows from EOOO to FFFF in order lo accommodate 
memory-mapped peripherals/disk controllers . (The CompuPro disk 
controller can use the full 64K since it is not memory-mapped.)$1095 Unkit, 
$1395 A/T, $1595 CSC. 48K version also available; $1048 A/T, $1198.50 
csc. 

HICH SPEED S-100 CPU BOARDS 
CompuPro CPU boards meet all IEEE 696/ S-100 specifications (including 


timing). CPU 8085/88 uses two processors, an 8085 and 8088, to provide 

both 16 and 8 bit capability with a standard 8 bit bus. 


8 Bit CPU Z (with Z80A • CPU) .. .. ....... .... .. $225 Un kit, $295 A/T (both 
operate at 4 MHz), $395 CSC (with 6 MHz CPU). 

8 Bit CPU 8085 (5 MHz) . ........... . .. $325 Unki t, $325 A IT , $425 CSC (6 
MHz) 

16/8 Bit CPU 8085/88........ .. .. ......... . .....$295 Unkit, $425 A/T (both 
operate at 5 MHz); $525 CSC (with 6 MHz 8085, 6 MHz 8088). 

OTHER S-100 BUS PRODUCTS 
Interfacer 1 (dual RS-232 serial ports) ........$199 Unkil, $249 A/T, $324 CSC 

Interfacer 2 (3 parallel + 1 serial port) ....... $199 Unkit, $249 A/T, $324 CSC 

Interfacer 3- 5 (5 serial ports) .................. $599 A/T, $699 CSC 

Interfacer 3 - 8 (8 serial ports) ................ .. $699 A IT, $849 CSC 

Spectrum color graphics board ................$299 Unkit, $399 A IT, $449 CSC 

20 slot motherboard w/ edge connectors ... $174 unkit, $214 A IT 

12 slot motherboard w/ edge connectors ... $129 unkit, $169 A/T 

6 slot motherboard w/ edge connectors .....$89 unkit, $129 A/T 

Memory Manager Board.... .. ... ....$59 unkit, $85 A/T, $100 CSC 

Active Terminator Board ... .. ................... $34.50 Kit, $59.50 A/T 

2708 EPROM Board (2708s not included) .... $85 Unkit. $135 AIT, $195 CSC 

Mullen Extender Board.. .. .......... .. $59 Kit, $79 A IT 

Mullen Relay/Opto-lsolator Control Board.$129 Kit, $179 A /T 


Most CompuPro products are available in Unkit form, Assembled/Tested, or qualified 

under the high-reliability Certified System Component (CSC) program (200 hour burn-in, 

more). Note: Unkils are not intended for novices, as de-bugging may be required due to 

problems such as IC infant morta lity. Factory service is available for Unkits at a flat service 

charge. 


!1E1~~s~ =s01.~1~?~p~~~~~11~~s0~~f~~~~~ .cto~e;r~n~~a!ar1 ~i's ~nddd 11$!~:~1c~rn~1.c:::s~~! ~nsd~,~f;;c~~~0® 
orders ($25 m!n) cal! our 24 hour order desk al (415) 562-0636 . Include sireet address !or UPS delivery. 

Prices are subject to change wllhoul nolice. 


@®@IB®OIJ~(OmpuPro™ division of 

ELECTRONICS 
BOX 2355, OAKLAND AIRPORT, CA 94614 ( 415) 562-0636 Circle 150 on inquiry card. 

COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES WORLD-WIDE. 
CALL 1415> 562·0636 FOR THE STORE NEAREST YOU. 
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floppy-disk drives were in­
troduced that could store up 
to 440 K bytes (unformat­
ted). 

Recently, Shugart an­
nounced 5-inch drives in 
which track density was in­
creased from 48 tpi (tracks 
per inch) to 96 tpi, allowing 
up to 1 megabyte on a 
DDDS drive. However, in­
creasing the track density on 
8-inch drives is more diffi­
cult because the larger disks 
have deformation problems 
that result in errors. Drive 
and disk makers are trying to 
overcome the problems by 
changing the disk materials 
and drive designs. The cur­
rent objective is to increase 
track density to 96 or 100 tpi 
by early next year. It is felt 
that 200 tpi is feasible with 
different materials. 

Manufacturers are trying 
to obtain densities of 3 and 
6.5 megabytes on 5-inch 
floppy disks and 5 to 10 
megabytes on 8-inch flop­
pies. The 3- and 5-megabyte 
densities appear to be 
achievable in the near 
future; however, reaching 
10 megabytes on an 8-inch 
disk is expected to take 
longer to achieve. 

In the meantime, PerSci 
Inc has taken the wraps off 
an 8-inch floppy-disk drive 
with a storage capacity of 
2.5 megabytes. It's the same 
size as a standard 8-inch 
drive, but uses four read/ 
write heads to access both 
sides of two ODDS disks. 

I BM To Bulld Joseph· 
son Computer: IBM is go­
ing to construct an experi­
mental computer entirely 
based on exotic Josephson­
junction devices. This will be 
the first of its kind, and I BM 
hopes to have it up and run­
ning in five years. The 
5000-circuit processor, with 
400 K bits of programmable 
memory, is expected to have 
a 2 ns cycle time and will be 
no larger than 18 by 20 by 
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41 mm. 
Josephson-junction tran­

sistors are superconductive 
and can switch in less than 
10 ps (picoseconds). They 
consume very little power 
(usually 500 nW) and typical­
ly require a +1 V power 
supply. 

Such a computer could be 
fifty times faster than cur­
rent high-speed computers. 
Engineers have hypothe­
sized that a Josephson-junc­
tion-based computer could 
have a nonvolatile solid­
state magnetic memory, 
and, because of the greatly 
reduced resistance within its 
super-cool liquid-helium im­
mersion, thin connectors 
could be used. Additional at­
tributes could include no 
crosstalk between devices 
and immunity to thermal 
noise. Problems are antici­
pated in testing and de­
bugging because of the ther­
mal stresses placed on the 
devices. 

If the project is success­
ful, IBM expects to pack a 
300,000-circuit processor 
(about the capacity of an 
IBM 3033) with 256 K bytes 
of cache memory and 64 
megabytes of main memory 
into a cube less than 15 cm 
on a side. 

Random Rumors:. DEC 
(Digital Equipment Corpora­
tion) is working on a per­
sonal computer designed to 
compete with the Apple Ill. 
It's expected to be intro­
duced by year's end. Word is 
that DEC tried to buy Apple 
some time ago but was 
snubbed. . . Observers ex­
pect Apple to introduce a 
dual-<lensity dual-sided disk 
system with 600 K bytes of 
storage for the Apple II and 
111. You can expect a 5-inch 
Winchester disk drive with 
5-megabyte capacity to hit 
the shelves by late summer. 
Apple is considering drop­
ping the present version of 
the Apple 111 in favor of a 
new model that's more busi­

ness-oriented. The new 
model will probably contain 
a hard-disk drive instead of a 
floppy-disk drive. Apple is 
scheming an upgraded Ap­
ple 11 with a faster micropro­
cessor and expanded mem­
ory size. . .. The Source 
timesharing system is 
preparing to sell a low-cost 
($600) terminal with built-in 
modem and printer port; it 
has a folding keyboard for 
portability. . .. Texas In­
struments is about to in­
troduce a small low-cost 
robot arm. . .. Hewlett­
Packard is preparing an 
under-$2000 system, maybe 
for this year. . . . ADDS 
(Applied Digital Data Sys­
tems) says that it will soon 
introduce a dumb terminal 
priced one-third less than 
current models.... 

Random News Bits: 
Zenith Radio Corporation 
has a special video display 
for automobile dashboards. 
. . . RCA has received a pa­
tent for a technique that 
stores up to 100 gigabits (ie: 
100 billion bits) on a laser 
disk intended for video. A 
complete encyclopedia can 
be stored on such a disk. 
... Sears Roebuck will 
open five computer stores. If 
they are successful, Sears 
Roebuck will sell computers 
nationwide. . Marker Ski 
Bindings has a binding with 
a built-in microprocessor. 
The battery-powered unit 
costs $200 and must be cus­
tom programmed for the 
skier.... Ohio Scientific's 
new Challenger 8P-HD per­
sonal computer has a Votrax 
voice-synthesizer output 
system and a voice-input 
system . It requires a 
10-megabyte Winchester 
disk to function. . .. The 
Votrax SC-01 Voice Synthe­
sizer Chip is now available 
from The MicroMint of 
Woodmere, New York. The 
Vodex division of Votrax will 
not sell the device in quan­
tities of less than five. 

. . . Zilog has reduced the 
price of the 16-bit Z8002 
microprocessor from $45 to 
$19.90, in OEM quantities of 
1000.. . . Intel may reduce 
its prices for the 8088 and 
8086. . . . IBM has a 32-bit 
microprocessor up and rµn­
ning in its labs ... . Apple 
recently purchased its dis­
tributor in Great Britain, and 
now has well over 1000 em­
ployees.... 

M lnlaturlzatlon Con· 
tlnues: Semiconductor 
manufacturers keep on 
packing more capability on­
to a single wafer of silicon. 
Intelligent controllers, 
especially, are benefitting 
from such efforts. Two of 
the most recent products are 
the National Semiconductor 
INS8073 and the Zilog Z8 
system. The Zilog product 
line includes a micropro­
cessor, designated Z8671, 
which contains a limited­
BASIC interpreter and de­
bugging monitor in on-board 
read-only memory. Steve 
Ciarcia is using the Z8671 to 
build a complete computer 
system measuring 4 by 4 1h 
inches with serial and 
parallel 1/0 ports and 4 K 
bytes of user memory. Users 
can program process-control 
and monitoring functions us­
ing the BASIC interpreter. 
(See next month's "Ciarcia's 
Circuit Cellar.") 

Know Your Dealer: 
Sources at Radio Shack 
report the company has 
been receiving a large num­
ber of complaints because 
of confusion over warranty 
service on TRS-80s. The 
problem stems from the fact 
that Radio Shack does not 
honor warranties on com­
puters purchased from 
dealers who are not autho­
rized by Radio Shack. A 
large number of unautho­
rized dealers have appeared 
in the past year-most offer­
ing extremely low mail-0rder 



The DataTrack™ Floppy Disk Drives 
f fOM Qume® Distributed by asap 

The DataTrak™ S double-sided double-density drive uses state-of­
the-art technology to give you superior data integrity through improved 
disk life, data reliability, and drive serviceability using S1/4'' media. 

Qume's independent head load yields wear characteristics far 
superior to competitive drives. This superior wear performance pro­
duces savings on both diskette usage and drive maintenance. 

Improved data reliability, resulting from superior amplitude and bit 
shaft characteristics, optimizes operator efficiency and reduces process­
ing time for end-users. 

And DataTrak's unique modular design means simplified field servic­
ing for you and your customers. 

Design Features 
Expanded storage capacity • Two-sided, double density 

Proven head carriage assembly • Ceramic head with tunnel erase • 
Dual-head flex mounting arrangement • Superior head load dynamics 

Precise lead screw actuator • Fast access time-12 ms track-to-track• 
Low friction and minimum wear • Low power dissipation 

Additional features • Industry standard. S1/4" media format• ISO stan­
dard write protect • Door lock out for media protection • Requires DC 
voltage only • Daisy Chain up to 4 drives • Heads load on command 
independent of loading media 

TMThe DataTrack 5 
Product Specifications 
Performance Specifications • Capacity: Unformatted: 437.SK or SOOK bytes; Qume Formatted: 286. 7K or 327.7K bytes • Recording Dens­
ity: S4S6 BPI • Track Density: 48 TPI • Cylinders: 3S or 40 •Tracks: 70 or 80 •Recording Method: FM or MFM • Rotational Speed: 300 RPM 
•Transfer Rate: 2SOK bits/second • Latency (avg.): 100 ms• Access Time: Track-to-track 12 ms; Settling lS ms• Head Load Time: SO ms 

TM
The DataTrack 8 

Product Specifications 

The DataTrak ™ 8 double-sided double-density drive uses state-of­
the-art technology to give you superior data integrity through improved 
disk life, data reliability, and drive serviceability using Sl/4" media. 

Qume's innovative approach to controlling head load dynamics 
yields wear characteristics far superior to competitive drives. In indepen­
dent evaluation, DataTrak 8 is setting industry standards for tap test per­
formance. This superior wear performance produces savings on both 
diskette usage and drive maintenance. 

Improved data reliability, resulting from superior amplitude and bit 
shift characteristics, optimizes operator efficiency and reduces process­
ing time for end-users. 

And DataTrak's unique modular design means simplified field servic­
ing for you and your customers. 

Design Features 
Expanded storage capacity • Two-sided, double density 
Fully IBM compatible • IBM 3740 and System 32 drives • IBM 3600 
and 4964 drives • IBM System 34 drives 
Proven head carriage assembly • Ceramic head with tunnel erase • 
Dual-head flex mounting arrangement • Superior head load dynamics 

Fast, precise steel belt drive• Fast access time-3 ms track-to-track • 
Low friction and minimum wear • Low power dissipation 

Additional features • ISO standard write protect • Programmable door 
lock • Negative DC voltage not required • Daisy Chain up to 4 drives • 
Side-by-side mounting in standard 19" RETMA rack • Compatible with 
Shugart SA8SO/SA8Sl 

Performance Specifications • Capacity: Unformatted: 1.6 Mbytes/disk; IBM Format: 1.2 M/bytes/disk • Recording Density: 6816 BPI • 
Track Density: 48 TPI • Cylinders: 77 •Tracks: 1S4 • Recording Method: MFM • Rotational Speed: 360 RPM• Transfer Rate: SOOK bits/sec­
ond• Latency (avg.): 83 ms• Access Time: Track-to-track 3 ms; Settling lS ms; Average 91 ms• Head Load Time: 3S ms• Disk Diskette 2D 
or equivalent 

asap computer 
products, inc. 

1198 E. Willow 
Signal Hill, CA 90806 

AUTHORIZED DISTRIBUTOR FOR QUME 
CALL FOR PRICE AND DELIVERY 

(800) 421·7701 Or (213) 595-6431 (In California) 
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prices on TRS-80 systems. 
A Radio Shack spokesman 

said the company is at­
tempting to close the 
p ipeline to unauthorized 
dealers but declined com­
ment on how the dealers are 
obtaining the equipment. He 
stressed that the majority of 
mail -order dealers are autho­
rized and advertise the fact , 
but consumers are cau ­
tioned to be sure before 
ordering. If you need serv ice 
on units purchased from un­
authorized vendors, you ' ll 
have to pay full labor and 
parts rates. 

Drops LSl·11 
Prices: Digital Equipment 
Corporation has lowered the 
prices on the 16-bit LSl-11 
microcomputer products by 
almost 29% . Obviously, 
DEC is eager to compete 
with the new Intel 8086-, 
Zilog Z8000-, and Motorola 
68000-based systems now 

coming on the market. In 
fact, the new prices compete 
well with 8-bit microcomput­
er systems. A complete 
LSl -11 system with 32 K 
bytes of programmable 
memory and 1/0 interfaces, 
assembled in a cabinet, lists 
for $2090. Also, the DEC 
RT-11 and FORTRAN pack­
age is now only $640-$40 
more than the cost of a 
Microsoft CP/M FORTRAN 
package. 

Packet Repeater Goes 
On The Air: The nation's 
first digital simplex packet ­
radio repeater (KA6M, Men­
lo Park, California) for 
amateur radio use has gone 
into operation. A similar sys­
tem went into operation 
earlier in Vancouver, British 
Columbia, Canada. The sta­
tion serves as a packet re­
peater and beacon. It re­
ceives a message or block of 

data and, after verification, 
retransmits that rr:essage on 
the same frequency. The 
message may have some ad­
dress or control bytes 
altered. The repeater ex­
tends the range and cover­
age of fixed and mobile sta ­
tions . It is the first step in 
what promises to be a na­
tionwide network of inter­
connected computer sys­
tems that allow toll-free 
communications. 

Ethernet Acceptance 
Spreading: Ethernet, the 
local networking system, ap ­
pears to be emerging as the 
de facto network standard. 
Although created by Xerox, 
Intel and DEC have agreed 
to support it with integrated 
circuits and system inter­
faces. Now Zilog has ac­
knowledged that it will im ­
plement Ethernet interfaces 

on its microcomputer sys ­
tems. This is particularly 
noteworthy because Zilog is 
an Exxon subsidiary, and Ex­
xon has announced its inten­
tion to develop a local-net­
work system. Zilog's pre­
viously announced network­
ing system Znet will still be 
supported by the company, 
in addition to the Ethernet 
interface. 

Hewlett-Packard has 
made public that it will in­
clude Ethernet interfaces in 
some of its products. Digital 
Research intends to provide 
an Ethernet-to-CP/M soft­
ware package. 

MAIL: receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a re­
sponse, please include a self­
addressed stamped envelope . 

Sol Libes 
POB 1192 
Mountainside NJ 07081 

ENTREPRENEURS NEEDED
MORE THAN EVER IN THE MICROCOMPUTER INDUSTRY 
The shortage of knowledgeable dealers1d1stributors is lhe 111 problem of m1crocomputer manufacturers 
lallsshor1 ol lhe 1200 needed lt1ses11maled !hill the na!1onw1de shortage ot co-.sultants w1!I be over 3000 by 1981 
parlic1pat:ng rn !he conl:nued m1crocompuler boom 

HOW TO START VOUR OWN SVSTEMS HOUSE 
6th edillon. March 19BO 

Wnllen by the founder of a successful systems house. this 
!act-lilied 220-page manual r.over<> virtually all aspects al 
starting and opera lmg a small systems company II 1s abundan1 
with useful . rea l-hie samples contracts . pro;iosals agreements 
and a complete business plan are mcluded 1n full. and may be 
used 1mmed1ately by the reader 

Proven. held-tested solullons to the many problems faCtng the 
small systems house are presented 
From !he contents 
• New Generation ol Systems Houses • Ttie SBC Marketplace 
• Marketing Strategies • Vertica l Markets & lAPs • CompeM1ve 
Pos111ontPlans al Ma1or Vendors• Markel Segmenl Selection & 
Evalualton • Seleclton of EQu1pmen1 & Manufacturer• Make or 
Buy Decision • Becoming a 01sl11butor • Gettmg Your 
Advertising Dollar's Worth • Your Salesmen Where lo Fmd 
Them • Product Pricing • The Se111ng Cycle• Handling the 12 
Most Frequent Ob 1ec11ons Raised by Prospects• F1nancmg lor 
the Customer • Leasmg • Questions You Will Have to Answer 

$36. No. 10 

Over 300 new systems houses will go 1nlo business thi s year . bu! !he number 
The HOW TO manuals by Essex Publishing are your best guide to sl~rl 

HOW TO BECOME A SUCCESSFUL COM PUTER 
CONS ULTANT 
by Leshe Nelson. 2nd revised edition. Jan 1981 
Independent consultantsarebecommg a vitally important faclor 
ir. the m1croccmputer field. l1ll1ng the gap between the compu1er 
vendors and cornrnert1atllnduslf1a l users The rewards of the 
consultant can be high lreedom . more sat1sly1ng work and 
doubled or tripled income HOW TO BECOME A SUCCESSFUL 
COMPUTER CONSUL TANT provides comprehensive back­
ground information and slep-by-step directions for those 
rnterested to explore this lucrative held 
• Eslabllshed consult mg markets• How lo get started• Itemized 
starl·up costs • Are you quahhed? • Beginning on a part-lime 
basis • The Markel1ng Kil • Should you advertise? • Five 
marketing lips • Getting lree pubhc1ty • How much lo charge 
• When do you need a contract? • Sample proposals • Which 
1obs should be declined • Fulure markels • The way lo real big 

money• Avo1d1ng the legal pitfalls• How consu1tan1s· assoc1a11ons can help you• The National 
Register al Computer Consultanls •How others did 11 real-life sample cases• and much more 

Before the Prospect Buys • Producing the System• Installation. 

Acceptance. Collection • Oocumenta11on • Solullons to the 
 COM PUTER BUSINESS OPPORTUNIT IES 1981 


Service Problem• Prolectmg Your Produc! •Should You Slart Now?• How to Write a Good 

Business Plan • Aa1s1ng Capital 
 !72~~1;g~;!rc~t"'irisa1ng~,\·~~~;n~ic~~~~~~Ct~~7rea~'tup;~:r~~~~~~n~c10T~~~Jsp~~~n~~:~rSSe~~~~cee ; 

Computer Supplies • Scrap Supp hes and Components • Used Compute rs • Lease Brok.er age • 
FREE-LANCE SOFT WARE MAR KETING 3•ded1 l1on. June 1980 Computer Time Brokerage• Tl'e Independent Sales Rep• Finder's Fees• Services and 
Wril 1ng and sel\mg computer p rograms as an independent is a 1nuc11 more . 

bus1 ness where •you can get slarted quickly. with lil!le capital
mD·:-1..\:\l"E 

No. 91 24 7 pages 565. 
mvesiment • you can do 1! lull flme or part lime• the potentialSOH\\":\HE profits are almosl lim 1!1ess Smee the demand for compuler 
sollware ol al l kinds 1s growrng al an exptos1ve rate !heM.\Hl\ETl.\G HOW TO START & OPERATE A MAIL ORDER BUSINESS cond1llons lor the small entrepreneur are outs1and1ng 

by Julian S1rnon. 3rd revised ed1t1on. 536 pages. 1981 
This manual will show you how 10 sell your own computer programs Indispensable for those sellmg soltware. equ1pmen1 or supplies by mai l The tirst 1woed1llons 

tl l l 1llHll l." ol lh1s book have rascinaled readers - and broughl them a fortune The methods descnbed 
consulting firms • through manulaclurers al computer hardware 
using lhese provt::n techniques • direct 10 mdustries • lhrough 

here l1ave brought m dltons ol dollars in sales lor lhe readers Whelher you are a newco1ne1 
starting lrom scralch or an eslabltshed business anxious lo cast1 m on lhe lucrative 1nail-order 

show you how to prol1tably sell and ltcenseall typesol sollware 
• m book form • mail order • through computer slores. II will 

market. this book tells you how to c re ate the kind al ads and 1na1r order copy Iha! will sell 
ranging from soph1shcated analyllcal programs selling !or thou­ From the contents: 
sands of dollars. down to simple accounting routines and games • where to go !or d1tect-ma1l l1sts • how to get credit . deal w11h oanks. handle merchandising • 
lor personal compulers 

1'111 1 11 \1 1 11\ ... 
how to run one-inch ads that sefl • t1ow to get suppf1es and handle orders • whal you 1nay and 

The book will guide you .step by slep th rough th~ process of may not do under current mall-order la ws• t1ow to make tactical deccs1ons about handling 
SJD. No. 32 market 1ng. advert1smg. negotiating a contract. 1nslalhng software. compla1n1s. m aking re!unds. gua rantees. trial o rders. 


training users and providing ma1n1enance and support lt"also contams sample software con!r~cts 
 There are fal profits to be rnade 1n mail order even !or the person w1lh l11n1ted t11ne or capital 
that have been used m actual software transac11ons Also included are llPS on how to negotiate and lh1s 1s the book that shows you how 

w11h a large corporal1on. waysofavoidmgpersonal 1tab1hty. lechmques lor Obla1ning lreecomputer 
 No. 130 	 521 .95 
l i me and hints on how 10 run a tree -lance sollware business while holding a full·t1me tob 

Send check . money order (U.S. S) . VISA or Master Charge# . Publisher pays 4th class shopping 
ESSEX PUBLISHING CO. Dept. 2 	 For UPS shipping (USA only) add $1.00per book. For A ir Mail sh ipping add S2.50 per book on the 
285 Bloomfield Avenue • Caldwell. N .J. 07006 	 USA and Canada . S12 .00 per book elsewhere. N.J. residents add 5~ sales tax . For fasler shop· 

ment on credit card orders call (201) 763-6940. 

$28. No. 16 
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anew 
star 

is l:Jorn! 

a better computer system 

any way you look at it. 


The facts speak for themselves. The QUAY 500 SERIES COMPARE FOR YOURSELF: 
offers more for the money than North Star Horizon® 

computers. 


MORE TECHNICAL FEATURES. A single board computer in­

stead of a backplane with multiple boards, means fewer parts, 

fewer. interconnections and fewer problems D additional disk 

capacity for more program storage D OMA controlled disk 

transfers for increased system performance Don-board expan­

sion capabilities for additional parallel and serial ports, and 

EPROM o AC convenience outlets o a more compact design. 

IMMEDIATE DELIVERY. The 500 SERIES is available off the 

shelf for virtually immediate delivery. No waiting for far off de­

livery dates for this one. 

LOWER PRICE. The advanced technology engineered into 

Quay computers actually lowers our cost to manufacture. 

The price of the 500 SERIES is about 20% lower than the 


Horizon-2-32K-D - and 
our 520 SERIES also offers 
significant savings over the 
Horizon-2-32K-Q. 
The bottom line is simple. 
There is a new star in the 
computer field. The 500 
SERIES by Quay. It out-
Shines all Of the competi­
tion. 

SPECIFICATION QUAY 500 HORIZON-2-32K-O 

Architecture Single Board S100 bus 

CPU Z80A, 4MHz. Same 

Dynamic RAM (std) 64Kb. 32Kb. 

Disk drive type Double density Same 

No. of drives (std/max) 2/4 Same 

Capacity per drive (on-line) 200 Kb. 180 Kb. 

Direct Memory Access (OMA) Yes No 

CP/M® disk operating system 

Unit Price 

Standard 

$2,995. 

Optional 

$3,095. 

SPECIFICATIONS QUAY 520 HORIZON-2-32K-Q 

Disk drive type Quad density Same 

Capacity per drive (on-line) 400 Kb. 360 Kb. 

Unit Price $3,495. $3,595. 
Advanced single board modular design. 

The QUAY 500 oners technical superioritv-availabilitv-a $2,500 price! 
CP/M • is a registered trademark of Digital Research 


Horizon is a registered trademark of North Star Computers, Irle. 


'I&~LI QQ,BEQ.~I!Q~Qui& 
Factory: Route 34, Wall Township, New Jersey 07719 

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES WELCOME 
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CP/M: A Family of 8­
and 16-Bit Operating Systems 


This article is about microproces­
sors and CP"M: where they came 
from, what they are, and what 
they're going to be. Where they came 
from is history, what they are today 
is fact, and what they will become is, 
like any projection of technology, 
pure "science fiction" speculation. 
CP/M is an operating system devel­
oped for microcomputers. But as 
microprocessors changed, CP/M and 
its related programming tools 
evolved into a family of portable op­
erating systems, languages, and ap­
plications packages. 

The value of computer resources 
has changed dramatically with the in­
troduction of microprocessors. Three 
major events have precipitated a rev­
olution in computing: hand-threaded 
core memory has been replaced by 
mass-produced semiconductor mem­
ory; microprocessors have become 
plentiful; and IBM decided that the 
punched card is obsolete. Low-cost 
memory and processors have reduced 
the cost of computer systems to a few 
hundred dollars, but IBM's speci­
fication of the floppy disk standard 
has made the small computer system 
useful. 

In the early days of the 8080 micro­
processor, a small company called 
Shugart Associates was taking shape 
up the street from Intel. Shugart As­
sociates, along with a number of 
oth£r companies, viewed the floppy 
disk as more than a punched card re­
placement: at that time the primary 
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Dr Gary Kildall 

Digital Research 


POB 579 

801 Lighthouse Ave 


Pacific Grove CA 93950 


low-cost storage medium was paper 
tape (used in applications ranging 
from program development to word 
processing). At a cost of $5, a floppy 
disk held as much data as two hun­
dred feet of paper tape, and a disk 
drive retailed for only $500-an un­
beatable combination. Memory, pro­
cessor, and floppy-disk technology 
improved, and by the mid-1970s, a 
floppy-based computer could be pur- . 
chased for about one quarter of a pro­
grammer's annual salary. Quite 
simply, it was no longer necessary to 
share computer resources. 

Since that time, microprocessors 
have been applied to a variety of 

The 16-blt version of 
CP/M Is basically the 
same as the 8-blt ver­

sion, with the addition 
of memory manage­
ment and enhance­

ments to the flle 
system. 

computing needs beyond replacement 
of low-end minicomputers. Due to 
applications such as machine-tool 
movement and sensing, data acquisi­
tion, and communications, current 
interest lies in real-time control. In a 
real-time operating system, process 

management can be separated from 
the 1/0 (input/output) system (which 
is not required in many applications). 
Real-time facilities allow the execu­
tion of interactive processes accord­
ing to priority, and their addition or 
deletion in a simple fashion. This 
results in a custom operating system 
designed to solve a particular prob­
lem. In contrast to timesharing, real­
time operating systems have minimal 
"interrupt windows" in which exter­
nal interrupts are disabled. Real-time 
operating systems such as the Intel 
RMX and National Starplex packages 
provide this level of support. 

The emerging interest in local net­
works poses a new challenge to de­
signers of operating systems. Recent­
ly, Intel, DEC (Digital Equipment 
Corporation), and Xerox formed an 
alliance to promote Ethernet, a pack­
et-switching network intended to pro­
vide point-to-point data transfer in an 
office environment. (In a packet­
switching network, data from several 
slow-speed sources, such as user ter­
minals, is collected over local lines by 
a single network node, which then 
periodically transmits the data to its 
destination at a much higher speed, in 
groups called packets.) In terms of 
evolution and potential, Ethernet is 
today what floppy disks were a 
decade ago. This inexpensive office 
network performs such tasks as the 
transfer of a form letter from data 
storage at one location to a memory 
typewriter in another part of the 
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SOFTWARE 

FOR TRS-so·· 

OWNERS 

MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


• 	PRACTICAL APPLICATIONS 
•BUSINESS 
• 	GAMBLING • GAMES 
•EDUCATION 
• 	PERSONAL FINANCE 
• 	BEGINNER'S CORNER 
• 	NEW PRODUCTS 
• 	SOFTWARE EXCHANGE 
• 	MARKET PLACE 
• 	QUESTIONS AND ANSWERS 
• 	PROGRAM PRINTOUTS 
.... AND MORE 

!Now IN ouR 4th YEARI 
PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 

INCLUDE THE FOLLOWING: 


• FINCALC ·A COMPLETE FINANCIAL APPLICATIONS PACKAGE 
• 	INFORMATION SYSTEM REVIEW 
• STATISTICAL COMBINATIONS 
• PASCAL'S TRIANGLE 
• 	ASSEMBLY LANGUAGE FOR BEGINNERS 
• DISK FILES 
• MOD-Ill REVIEW 
• 	KEYBOARD THUNDER AND LIGHTING EXPLAINED 
• 	DOS COMMANDS IN LEVEL II 
• PROBABILITY CURVE GENERA TOR 
• 	CALCULATOR SIMULATIONS 
• THE MEGABYTE GAP 
• STOCKS AND BONDS 
• BUDGET ANALYSIS (FOR BUSINESS AND HOME) 
• NEWDOS/80 REVIEW 
• 	DUTCHING - THE HORSE SYSTEM THAT CAN'T LOSE 
• 	A SIMULA TED GOLF GAME 
• CONTINUOUS FORM SOURCES 
• 	TAX/SAVER REVIEW 


. _... AND MORE 


£ £ ofC ~~~\\'{\Ol'< [FINCALCJ A Complete Financial Analysis Package Used 
.._ ~1..-" sC\'.t\V To Calculate Markup, Margin, Annuities, Compound Interest, Nominal f ~ 5\l~ o\\ And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 

:f,~:f,~ i'\.. Savings and Insurance, Percentage Difference Between Two Numbers, 
\'.t Amortization Schedule and More . . .. . . 

SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE) $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

50 N. PASCACK ROAD 

*All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-II Version) . •.••.••.........................•• ••...................•.•••....••.•.••..•.............•••••••.••••••...•..•........... 


NEW TOLL-FREE ~ SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 .... . .. . .. . 
ORDER LINE 

(OUTSIDE OF N.Y. STATE) 
HOUR24 ORDER 

~ -rw.. 
TWO YEAR SUBSCRIPTION 

SAMPLE OF LATEST ISSUE 

$48 __. .. . _.. __ 

$ 4 ......... .. 
(800) 431-2818 LINE 

(914) 425-1535START MY SUBSCRIPTION WITH ISSUE __ _. .. ........ . 


(# 1 ·July 1978 • #12 - June 1979 • #24 ·July 1980 • #30 - January 1981) 

NEW SUBSCRIPTION .. _.. .. __. RENEWAL. . .. . . __ .. 

CREDIT CARD NUMBER ________________ ___EXP. DATE________ _ _ 

SIGNATURE__________ _ ____ 

ADDRESS CITY STATE ZIP ______ 
***ADD $12/ YEAR (CANADA, MEXICO) - ADD $24/ YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO*** 
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The Emergence of Software as 
a Problem-Solving Tool 

Microprocessors are a natural 
consequence of our technology. I 
recently visited the British Science 
Museum, where two particularly 
interesting historical developments 
were on display. The first exhibit 
chronicled the development of the 
finely machined iron and brass 
steam engines, complete with 
magnificent gauges, gears, 
whistles, 'and valves, that founded 
the Industrial Revolution. 

The second exhibit displayed 
progress in computing, beginning 
with Charles Babbage's inventions 
of the early 1800s. What did these 
exhibits have in common? They 
showed machines built with the 
same technology: Babbage's 
analytic engine might easily be 
mistaken for a small steam engine! 

I followed the sequence of dis­
plays, from Babbage's difference 
and analytic engines to great brass 
calculators and early punch cards, 
past relay and vacuum tube pro­
cessors to unit record equipment, 
then to transistor and random­
logic computers and semicon­
ductors and, finally, to a single In­
tel 8080 microprocessor. 

Examined in this way, the tech­
nological momentum was obvious. 
Microprocessors are a direct result 
of our pattern of refinement 
through engineering. Just as a Boe­
ing 727 is a refined version of the 
original Wright Brothers' inven­
tion, the microprocessor is a conse­

quence of "fine tuning" by scien­
tists and engineers who strive to 
understand, simplify_, and add 
function to mankind's tools. There 
were several conspicuous spaces 
waiting to be filled following the 
8080 display. 

In public television's "Connec­
tions" series, James Burke claimed 
that we are a society filled with 
machines that do everything: sew 
materials for our clothes, carry us 
from coast to coast, and print . 
millions of .newspapers daily. But 
the most .important machines in 
our society do absolutely nothing 
by themselves. These multifunc­
tional devices provide a variety of 
services depending upon our 
needs, and herein lies the essential 
advantage: in the past, we iden· 
tified a need and built a machine to 
satisfy that need; today, techno­
logy provides us with a single 
machine that we can instruct, 
through a program, to solve 
almost any problem. Where are 
the "Thomas Edisons" who used to 
build machines? Most are now in-. 
venting programs. 

The evolution of our electronics 
industry typifies refinement 
through' engineering. Beginning 
with electrical and electronic 
switches, we began manufacturing 
general-purpose function chips: 
put a value x on the input pins, 
define the function f by setting 
voltage levels on a second set of 
pins, and the result, f(x), magically 
appears on the output pins. Many 

examples of such integrated cir­
cuits exist, ranging from three­
state logic gates to arithmetic/logic 
units. 

With the introduction of micro- . 
processors, the function f may be 
defined through instructions in a 
read-only memory allowing, in 
principle, the implementation of 
any function using a single device. 
A design that once required con­
necting resistors, capacitors, and 
logic gates has developed into a 
program that instructs a multipur­
pose machine to perform the same 
function. Controlling a stoplight 
and balancing a checkbook are 
now equivalent problems: both re­
quire the invention of a program. 

Refinement through engineer­
ing: does this not also apply to 
software? To properly frame the 
answer, remember that the pri­
mary purpose of a computer is to 
be useful. Therefore, the applica­
tion program is really the only im­
portant result of a softw.are­
engineering activity. Our primary 
goal in refining software tools is to 
provide the means for rapid and 
accurate generation of simple, 
understandable, and effective ap­
plication programs. We do this 
through three levels of software 
support: system languages, operat­
ing systems, and application lan­
guages. These tools form an in­
verted pyramid .underlying ap­
plication software. 

LEO (iELECTRONICS 
8921 S. Sepulveda #208 
Los Angeles, Ca 90045 

213.£41-3101 800421-2418 

"WANT LOW PRICES AND QUALITY" 

LEO CAN FILL YOUR NEEDS 
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• EVERYTHING FOR YOUR TRS·80* • ATARI* • APPLE*• PET* • 
•TRS-80 is a tr,a~~marli: of the Radio Shiaick Oi\'ision of Tandy Corp. - •ATARI is a trademar" of Atiiri tnc. - •Apple is a trademark of Apple Corp. - •rel is a trademark of Commodore 

BUSINESS PAC 100 
100 Ready-To-Run 

Business PrograJDs 

59 WACC Weighted average cost of capital 
60 COMPBAL True rate on loan with compensating bal. requiredBUSINESS 100 PROGRAM LIST 
61 DISCBAL True rate on discounted loan 
62 MERGANAL Merger analysis computations 

I RULE78 Interest Apportionment by Rule of the 7ffs 63 FINRAT Financial ratios for a firm 
2 ANNUi Annuity computation program 64 NPV Net present value of project 
3 DATE Time between dates 65 PRINDLAS Laspeyres price index 
4 DAYYEAR Day of year a particular date falls on 66 PRINDPA Paasche price index 
5 LEASEINT Interest rate on lease 67 SEASIND Constructs seasonal quantity indices for company 
6 BREAKEVN Breakeven analysis 68 TIMETR Time series analysis linear trend 
7 DEPRSL Straightline depreciation 69 TIMEMOV Time series analysis moving average trend 
8 DEPRSY Sum of the digits depreciation 70 FUPRINF Future price estimation with innation 
9 DEPRDB Declining balance depreciation 71 MAILPAC Mailing list system 

10 DEPRDDB Double declining balance depreciation 72 LETWRT Letter writing system·links with MAILPAC 
11 TAXDEP Cash flow .s. depreciation tables 73 SORT3 Sorts list of names 
12 CHECK2 Prints NEBS checks along with daily register 74 LABELI Shipping label maker 
13 CHECKBKI Checkbook maintenance program 75 LABEL2 Name label maker 
14 MORTGAGE/A Mortgage amortization table 76 BUSBUD DOME business bookkeeping system 
15 MULTMON Computes time needed for money to double. t1iple. etc. 77 TIMECLCK Computes weeks total hours from timeclock info. 
16 SALVAGE Determines salvage value or an investment 78 ACCTPAY In memory accounts payable system-storage permitted 
17 RRVARIN Rate of return on investment with variable inflows 79 INVOICE Generate invoice on screen and print on printer 
18 RRCONST Rate or return on investment with constant inflows 80 INVENT2 In memory inventory control system 
19 EFFECT Effective interest rate of a loan 81 TELDIR Computerized telephone directory 
20 FVAL Future value of an ir.vestment (compound interest) 82 TIMUSAN Time use analysis 
21 PVAL Present value of a future amount 83 ASSIGN Use of assignment algorithm for optimal job assign. 
22 LOANPAY Amount of payment on a loan 84 ACCTREC In memory accounts receivable system-storage ok 
23 REGwmt Equal withdrawals from investment to leave 0 over 85 TERMSPAY Compares 3 methods of repayment of loans 
24 SIMPDISK Simple discount analysis 86 PAYNET Computes gross pay required for given net 
25 DATEVAL Equivalent & nonequivalent dated values for oblig. 87 SELLPR Computes selling price for given after tax amount 
26 ANNUDEF Present value of deferred annuities 88 ARBCOMP Arbitrage computations 
27 MARKUP %Markup analysis for items 89 DEPRSF Sinking fund depreciation 
28 SINKFUND Sinking fund amortization program 90 UPSZONE Finds UPS zones from zip code 
29 BONDVAL Value of a bond 91 ENVELOPE Types envelope including return address 
30 DEPLETE Depletion analysis 92 AUTOEXP Automobile expense analysis 
31 BLACKSH Black Scholes options analysis 93 INSF1LE Insurance policy file 
32 STOCVALI Expected return on stock via discounts dividends 94 PAYROLL2 In memory payroll system 
33 WARVAL Value of a warrant 95 DILANAL Dilution analysis 
34 BONDVAL2 Value of a bond 96 LOANAFFD Loan amount a borrower can afford 
35 EPSEST Estimate of future earnings per share for company 97 RENTPRCH Purchase price for rental property 
36 BEfAALPH Computes alpha and beta variables for stock 98 SALELEAS Sale·leaseback analysis 
37 SHARPEI Portfolio selection model·i.e. what stocks to hold 99 RRCONVBD Investors rate of return on convertable bond 
38 OPfWRITE Option writing computations 100 POR1VAL9 Stock market portfolio storage·valuation program 
39 RTVAL Value of a right 
40 EXPVAL Expected value analysis t----------------------------------------------------· 
41 BAYES Bayesian decisions NEWT: D CASSE'ITE VERSION $99.9542 VALPRINF Value of perfect information 0LL-FREE 
43 VALADINF Value of additional information c D DISKE.Tl'E VERSION $99.95 
44 UTILin' Derives utility function ORDER L D TRS-80* MODEL D VERSION $]49.9545 SIMPl.£X Linear programming solution by simplex method <ours10E OF INE 
46 TRANS Transportation method for linear programming 
47 EOQ Economic order quantity inventory model ADD $3.00 FOR SHIPPING IN UPS AREAS (BOO' N.Y. ST-4'TE) 
48 QUEUEI Single server queueing (waiting line) model ADD $4.00 FOR C.O.D. OR NON·UPS AREAS , 431-2818 
49 CVP Cost·volume-prcrrt analysis ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 
50 CONDPROF Conditional profit tables 
51 OPTLOSS Opportunity loss tables 
52 FQUOQ Fixed quantity economic order quantity model !L[ll':'IPITTAC1~%LS~ HOUR 

DESCRIPTION 

53 FQEOWSH As above but with shortages permitted t• ~~TCAL=~:;:·-ROAO .24 °~,~~
54 FQEOQPB As above but with quantity price breaks •t
55 QUEUECB Cost·beneflt waiting line analysis SPRING VALLEY, NEW YORK 10977 ~· -1535•56 NCFANAL Net cash·flow analysis for simple investment t ~ (914) 425 5 7 PROF1ND Profitability index of a project 
sa CAP! C.ap. Asset Pr. Model analysis of project •t 
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building. When modifications are 
completed, the letter is typed locally 
or sent to a laser (or other) printer 
that is a shared network resource . 

Most timesharing systems handle a 
network through simple file transfers 
between the machines (nodes) in the 
net, but real refinements occur when 
the operating system itself is distrib­
uted among the nodes. File access is 
provided by one server node, while a 
computing function is performed by 
another. To the user, a requester 
node appears as a powerful comput­
ing facility, even though it may con­
sist of only a local microprocessor, 
a console, and a limited amount of 
memory. 

What refinements have been made 
to operating systems? Our models 
have been simplified; we understand 
primitive operations required for 
reliable process synchronization in 
real-time systems, and the human­
oriented interface in interactive 
subsystems has been improved. We 
will, no doubt, continue to refine our 
models for timesharing and real-time 

operating systems, but the most ex­
citing new operating system techno­
logy will develop around emerging 
network hardware. 

Application Languages 
Application languages form the top 

level of support for application pro­
gramming. How does this level of 
language differ from other language 
levels? First and foremost, an applica­
tion language contains the operations 
and data types suitable for expressing 
programs in a particular problem en­
vironment. FORTRAN (FORmula 
TRANslation) , for example, was de­
signed in the late 1950s for scientific 
applications; FORTRAN programs, 
therefore, consist primarily of alge­
braic expressions operating upon 
binary floating-point numbers ex­
pressed in scientific notation. How­
ever, FORTRAN contains only primi­
tive file-access facilities and no 
decimal arithmetic, making it unsuit­
able for commercial data processing . 
COBOL (COmmon Business Ori­
ented Language) has the commercial 

BUS-TO-BUS COMMUNICATION 


with the 

P&T-488 
S·100 bus 

CP/M® 

Cromemco 

North Star 


• Inexpensive S-100 computers can now communicate with the 
IEEE-488 instrumentation bus. The P&T-488 meets the IEEE-488 
1980 standard for controller, listener, and talker. 
• "Canned" software allows simple communication with the 
488 bus from Basic, Pascal , and other high level languages. 
• Special features include an interactive busmonitor program 
and a functional self-test program. 

Price fo r (1 ) P&T-488 wi th so ftware, assembled and tested: $450 
(domestic price) FOB Goleta, CA. 

CP/M is a registered trademark of Digital Research. 

PICKLES & TROUT 

P. 0. BOX 1206, GOLETA. CA 93 116, (805) 685-4641 
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facilities, but it excludes scientific fea­
tures such as a complete transcen­
dental-function library. 

In contrast to system languages 
that run on a given machine, these 
application languages would ideally 
contain no machine-dependent fea­
tures. An application language is 
either poorly designed or ill-suited for 
a particular problem if the program­
mer is forced to use extra-lingual con­
structs to access lower-level functions 
of the operating system or machine. 
The language must be a standard, 
without the necessity for various 
locally defined language extensions. 
An extended standard language is of 
limited value since the extensions are 
unlikely to exist in other implementa­
tions. 

The evolution of PL/I (Program­
ming Language/ One) provides a 
good example of refinement in ap­
plication languages. PL/I is not a new 
invention: rather, it was defined by a 
committee of IBM users in 1960 as a 
combination of ALGOL (ALGO­
rithmic Language), FORTRAN, and 
COBOL, with a liberal sprinkling of 
new facilities. ALGOL's principal 
contribution was block structure and 
nested constructs, while FORTRAN 
contributed scientific processing and 
COBOL added commercial facilities. 
This combination produced a large, 
unwieldy language with twists and 
nuances that can trap the unwary 
programmer. Nevertheless, PL/I was 
quite comprehensive, and it served as 
the basis for uncounted numbers of 
application programs on large sys­
tems. One noted use of PL/I was in 
the implementation of the Multics op­
erating system at MIT under Project 
MAC. 

In 1976, an ANSI (American Na­
tional Standards Institute) committee 
produced a standard language defini­
tion for PL/I. The standard is an im­
plementation guide for compiler 
writers, and it precisely defines the 
form and function of each PL/I state­
ment. Aware that PL/I was too large 

' and complicated, the committee pro­
duced a smaller version for minicom­
puters, called Subset G . This new lan­
guage excluded the redundancies and 
pitfalls of full PL/I but retained the 



MODELW 
~llalr....... olT"""1Corp. 


I) GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, PAYROLL, 
INVENTORY CONTROL AND INVOICING (Small Business Group) ..... an extensive business 
ayatem for the serious user .....can be used one module at a time or as a coordinated system ..... 
$1911.95 per module..... $1199.95 for the complete system.• 

!) MASTER PAC 100 ..... 100 essential programs..... BUSINESS .... PERSONAL FINANCE .... . 
STATISTICS ..... MATH.....GAMBLING.....GAMES..... includes 125 page manual and 5 diskettes 

$59.95 

I) 	 BUSINESS PAC 100..... 100 essential business programs ..... INVENTORY CONTROL .... PAY­
ROLL.....BOOKKEEPING SYSTEM ..... STOCK CALCULATIONS.....CHECKBOOK MAINTEN­
ANCE..... ACCOUNTS RECEIVABLE ... ..ACCOUNTS PAYABLE.... includes 125 page manual 
and five diskettes $99.95 

I) 	 INFORMATION SYSTEM (The Bottom Shelf) ....An in-memory information system for small 
mailing tis ts, inventories (i.e. books, articles. records, program reference files) ..... Can be used 
for anything that you would use rolodex or index card files ... .. Up to ten user define fields .. ... 
Programmable printouts for rolodex cards, mailing labels, etc ...... Will identify al.I records that 
contain a group of characters you've entered even if that group is in the middle of a line ..... Sorts 
data base by any field $49.50" 

i) 	DATA MANAGER II (The Bottom Shelf) ....RANDOM ACCESS Disk based DATA MANAGE­
MENT SYSTEM (Similiar to INFORMATION SYSTEM above ........ but RANDOM ACCESS 
STORAGE expands the amount of storage space available) .... Used to replace index cards for 
medium sized mail lists. inventories, personnel records, sales prospects, etc...... Uses up to four 
disk drives on line ..... Up to twenty user defined fields, programmable printouts for rolodex 
cards. etc ..... will identify all records that contain a group of characters you've entered even if 
that group is in the middle of a line ..... maintain up to 5 changeable presorted "key" files ... .... 
variable length random records (the smaller the record you define, the more records yu can 
store) $99.95" 

I) BUSINESS MAIL SYSTEM (The Bottom Shelf) .... Handles large mailing lists (up to 150,000 
names) .. ... supports 3 or 4 line addresses ..... files automatically in zlp code order, alphabetical 
within zip code .... .formats for 1 to 4 across mailing labels ... .. supports quick disk location of 
single or multiple names .... . meets all industry and postal standards..... numeric code fields 
included for printing selected records $125.oo• 

1 ANALYSIS PAD (The Bottom Shelf) .... . A Columnar Calculator for financial analysis, line item 
budgeting, cost analysis, sales analysis and almost any financial function (and many statistical 
functions) ..... create matrixes of 29 x 39 ..... make all entries at one time either by row or column .. ... 
add, delete. move or switch columns and rows.....edit any data from full screen display ..... add, 
subtract, multiply and divide one column by another and put results in designated column (up 
to six calculations can be made and placed In designated column) ..... define columns as con­
stants..... save calculations and formulas on dlsk.. ... results can be printed in a variety of report 
formats $99.95" 

) 	 CHECKBOOK II (The Bottom Shelf) .... A complete in memory checkbook balancing and 
reconcitliatlon program..... five column keyboard input with 5 characters for check number, 16 
for payee, 4 for code.....numerical sort routine $49.50• 

) CHECK REGISTER ACCOUNTING SYSTEM (The Bottom Shelf) .... A complete random access 
checkbook system ....set and define up to 60 accounts with as many income accounts as you 
choose ... ..complete checkbook balancing and reconcilliation.....single entry input where 
transaction can be dispersed over several accounts..... enables user to make a 64-character note 
on each transaction ..... print out your own check afterdata entry ..... prints monthly summaries of 
each account with month and year-to-date totars ..... create a suspense file to remind you of 
coming expenses ..... Reports generated included Check Register (for any month), notes to 
Check Register, Income/Expense Distribution Report, Statement of Selected Accounts, Bank 
Reconcile Statement. Suspense File and Full Account Distribution Statement $74.95" 

LIBRARY 100 (The Bottom Shelf) ..... 100 Programs on a broad range of topics .Finance ..... 
Education ..... Graphics..... Home .... Games ....CASSETTE VERSION $49.50 
DISK VERSION $74.95 

ADVENTURE (by Scott Adams) ....A series of games (for ages 10-99) ..... wander through en­
chanted worlds seeking treasures.. 1. Adventureland ..... 2. Pirate's Adventure ..... 3. Mission 
Impossible Adventure.....4. Voodoo Castle.....5. The Count... .. 6. Strange Odyssey ..... 7. Mystery 
Fun House ..... B. Pyramid of Doom....9. Ghost Town .... (#1 and #2 recommended for the movie 
adventure) ..... Each adventure $14.95 (jon cassette) ...... Diskette versions sold in groups of three 
at $39.95 per three programs (#1 - #3, #4 - #6, #7 - #9). 

HORSE SELECTOR II (Dr. Hal Davis) ....New simplified version of the original Horse Selector 
(for flats) ..... The first Horse Selection System to actually calculate the estimated offs for each 
horse ..... easy to follow rules .. ...uses 4 factors {speed rating, track variant, distance of the 
present race, distance of the last race) ..... calculated estimated odds..... FREE DUTCHING 
TABLES allows betting on 2 or more horses with a guaranteed profit $50.00 

/llON-3 and MON·4 (Howe Software) ..... Powerful utility programs enabling you to interact 
directly with your TRS·80 in MACHINE LANGUAGE.....The monitor comes with complete 
40-page instruction manual making it useful for both the beginner and advanced programmer... 
simple commands make it easy to use ..... functions include DISPLAY, DISASSEMBLE, MOVE 
and COMPARE, SEARCH, MODIFY, RELOCATE, PRINT, READ and WRITE, UNLOAD, SAVE 
and READ, INPUT and OUTPUT, SEND and RECEIVE ..... MON-3 $39.95 (for cassette) .. 
MON-4 $49.95 (for disk). 

it A// orders processed within 24-Hours* 30-Day money back guarantee on all TRSDOS Software 
*Add $2.00 for shipping in UPS Areas••EVERYTBINGFOR YOUR TRS·80™•• *Add $4.00 for C.0.D. or NON-UPS Areas 

*Add $5.00 outside U.S.A., Canada & Mexico* We will match any bonafide aduertised price 
in any of the Major Computer Magazines 

(14) 	SMART TERMINAL (Howe Software) ... . enables your TRS-80 to be used as a remote terminal 
to a time sharing computer system $89.95 

(15) FAST SORT (Howe Software) ..... a series 	of machine-language subroutines to sort data from 
BASIC programs..... data may be alphabetic (string) or numeric..... easily interfaced with your 
BASIC programs (no machine language knowledge is necessary) $9.95 

(18) 	MAILING LIST (Howe Software) ..... maintains mailing lists of over 1000 names ....commands 
allow adding, changing, deleting, and finding names. Sorting is done in machine language 
subroutine..... labels printed in 1, 2 or 3 columns $89.95 

(17) 	 HOME BUDGET (Howe Software) .....combines the maintenance of your checkbook with 
analysis of your income, expenses and monthly bills. Handles data including bills, income, 
deposits, checks and debits to your checking account, and cash expenses. Computes check· 
book balance, list of unpaid bills. monthly and year-to-date summaries of income and expenses 
showing income tax deductions.... . All output printed on video display or line pfinter .... comes 
with complete instructions manual $49.95" 

(18) 	 SMALL BUSINESS ACCOUNTING (Howe Software) ....Based on the DOME BOOKKEEPING 
SYSTEM....keeps track of all income, expenditures and payroll for a small business of up to 16 
employees. ... .income and expenditures can be entered on a daily, weekly or monthly basis ..... 
computes monthly and yeartodatetotals....manual contains complete instrucitons for custom­
ization Cassette version $29.95 ..... Diskette version $49.95 

(19) 	REMODEL·PROLOAD (Race! Computes) ....Renumber program lines....move statements from 
one part of a program to another $34.95 

(20) 	 GSF (Race! Computes) ...Lightning fast in-memory machine language sort utility that can be 
made part of your BASIC progams without any machine language knowledge..... includes 
several other utilities to speed up your BASIC programs..... no machine knowledge necessary 
to use GSF in your BASIC programs $30.00 

(21) 	 DOSORT (Race! Computes) .... includes GSF (above) .... extends the in memory sort to sorts 
on multiple disk drives $45.00" 

(22) 	COPSYS (Aacet Computes) ....allows the user to make copies of machines language cassettes 
without any knowledge of machine language $20.00 

(23) 	COMRPOC (Race! Computes) ..... an auto load program for disk users .....allows the user to 
insert a diskette into their MOD-Ill and have the computer take over all loading ..... load a 
machine language program, BASIC, RUN a certain program all without pressing a single button 
..... allows your computer to perform 10. 20, 30 or more functions without pressing a single 
button $30.00" 

(24) INFINE BASIC (Race! 	Computes) ..... adds a variety of machine language subroutines to your 
BASIC programs (without any machine language knowledge) ..... fast sorts ..... matrix operations 
..... compress and uncompress data ..... and more $60.00 

(25) INFINITE BUSINESS (Race! Computes) .... an add on package to INFINITE BASIC .. .. adds a 
variety of routines important to the businessman (increase accuracy of calculat ions and more) 

$30.00 

(28) OMS (Racet Computes) .... lightning fast machine language sort .. ..sorts up to 4 disk drives of 
information $90.00• 

(27) 	BLINK (Race! Computes) .. .. allows you to RUN new programs without losing the variables 
stored in your previous program ..... line many programs together without losing important 
variables $30.00" 

(28) KFS-80 (Racet 	Computes) .. . now you can use ISAM (Index Sequential Access Files) on your 
MOO-Ill . ...using ISAM in your BASIC programs allows instant access of your items in your 
data files .... use with mail programs .... inventory programs .... etc. s100.oo· 

(29) 	MAIL LIST (Racet Computes) ....all routines are in machine language allowing for quick 
access $75.00 

• FOR DISK ONLY Circle 155 on inquiry card. 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 
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~24 HOUR 
ORDER LINE 	 ORDER ~ 

(OUTSIDE OF N.Y. STATE) 	 LINE 

(800) 431-2818 (914) 425-1535 
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COMPUTERS 

64K Ram, List $3495 . . . . . $2595 
64K Quad, Lisi $3995 . . . . ... $2995 

NorthStar 
Horizon I 32K DD Lis t $2695 $1989' 
Horizon I OD List $2995 . .... . $2245' 
Horizon 2 32DD List $3095. . $2289' 
lntersystemDPS-1 List $1749 . . $1495* 

Call for laresr NorrhSi ar and 
lnrersysrem Pnces 

Cromemco Z-2H , List $9995 . . $7945 
System 2. 64K List $469b . .$3749 
Sys tem 3, 64K . Li st $7995 . . .. $6395 

Disk Systems 
Thinker Toys Discus 2D . . . $939 
Dual Discus 2D ...... . ...... . . $1559 
Discus 2 + 2. LISI $1549 . . . . . $1259 
M26 Hard Disk, List $4995 . . $3949 

Printers & Terminals 
Paper Tiger IDS-445 . . .... $649 
w ith gra phic opton . ........ . . $719 
Centronics 730-1, List $795. . . . $549 
737-1. List $995 .... . .......... $769 
704-9 180 cps . . . ... .. ... . .... . $1495 
703-9 180 cps ... ...... . . .. .... $1569 
Tl 810 , List $1895 . . . $1489 
NEC SPINWRITER 5530 .. . . ... $2395 
NEC SPINWRITER 5515 ... . ... $2395 
Diablo 630 List $27 11 . . . $2399 
lntertube Ill List $895 . . . .. $729 
ZenithZ-19. . . . . ... . .. . $719 
Televideo 912C . . . . . . . . . . . • . . . $679 

920C ............... . $799 
950 ..... .... . ... .... $999 

Hazeltine 1420 . $789 
1500 .. .. .... . ..... . $845 

Soroc 120 Li st $995 ... . . . . ... . $689 
10135 ....... . ... . . . . ... $719 
140 ...... .. .. . ..... . ... $994 

Computers 
Wholesale 

P.O. Box 144 Camillus, NV 13031,z : (315) 472-2582 18 i 
Most items in stock lo• immediate delivery. factory sealed cartons. 
w1full lactOfy warrancy. NYS residents add appropriate sales lax. 
Prices do not include shipping. VISA and Masler Charge add Jit. 
C.O.D. orders require 25% deposit. Prices subject lo change without 
notice. 

useful application programming fea­
tures. Recently approved by ANSI, 


· Subset G has given new life to PL/I, 

with manufacturer support for the 

Data General Eclipse and MV /8000 

computers, Prime computers, Wang 

machines, and DEC's popular VAX 

computer. 

Strangely, the refinements found in 
application languages follow those of 
hardware and operating systems. 
Large, cumbersome languages have 
been rejected in favor of simple, Spar­
tan programming systems that are 
consistent in their design. The result­
ing languages are easier to imple­
ment, simpler to comprehend, and 
allow straightforward program com­
position . 

PL/M: The Base for CP /M 
In 1972, MAA (Microcomputer 

Applications Associates), the pre­
decessor of Digital Research, con­
sulted with the small, aspiring micro­
processor division of a semiconductor 
memory company called Intel Cor­
poration. MAA defined and imple­
mented a new systems-programming 
language, called PL/M (Program­
ming Language for Microcomputers), 
to replace assembly-language pro­
gramming for Intel's 8-bit micropro­
cessor. PL/M is a refinement of the 
XPL compiler-writing language which 
is, in turn, a language with elements 
from Burroughs Corporation's ALGOL 
and the full set of PL/I. 

The first substantial program writ ­
ten by MAA using PL/M was a 
paper-tape editor for the 8008 micro­
processor, which later became the 
CP/M program editor, called ED. 
PL/M is a commercial success for 
Intel Corporation and, although 
licensing policies have limited its gen­
eral accessibility, it has become the 
standard language of the Intel micro­
processor world, with implement­
ations for the 8080, 8085, and 8086 
families. 

MAA also proposed a companion 
operating system, called CP/M (Con­
trol Program for Microcomputers), 
which would form the basis for resi­
dent PL/M programming. The need 
for CP/M was obvious: 8080-based 
computers with 16 K bytes of main 
memory could be combined with 

System Languages 
A system language is a high­

level machine-dependent program­
ming language used to implement 
so-called "system software," in­
cluding operating systems, text 
editors, debuggers, interpreters, 
and compilers. In the early days of 
computing, virtually all system 
software was implemented in as­
sembly language. One. revolution­
ary machine, the Burroughs 
B5500, used a variant of 
ALGOL-60 as its only system­
programming tool and appeared in 
the early 1960s. The machine was a 
commercial success against the 
other major mainframes, proving 
that assemblers were no longer 
necessary. Many successful sys­
tem languages fallowed Bur­
roughs' ALGOL, including the C 
language, produced at Bell Lab­
oratories in the late 1960s, which 
served as the ba:;is for the UNIX 
operating system. 

A system language, by defini­
tion, matches the architecture of a 
particular machine or class of ma­
chines; all facilities of the machine 
are accessible in the language, and 
the language contains no non­
trivial extensions beyond the basic 
machine capabilities. The benefit is 
that a compiler for the system lan­
guage is easy to implement and 
transport from machine to ma­
chine, as long as the architecture of 
each machine is similar. Further, a 
system language requires little run­
time support since application faci­
lities, such as extensive l!O (input/ 
output) processing, are not gener­
ally embodied in the language. 

Refinements in system languages 
are made by increasing their 
usability. Their acceptance as re­
placements for assembly languages 
is encouraging. Today, one can 
publicly admit that system soft­
ware is implemented in a high-level 
·language without implying that it 
must be rewritten in assembly 
language to be effective. 
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Lifelines. 

The serious publication 


for the serious 

software user. 


'PASM, BUG/uBUG, PLINK, and EDIT are trademarks of Phoenix Software 
Associates, Ltd. 

"SSSFORTRAN is a trademark of SuperSoft Associates. 
"SBASIC Is a trademark of Topaz Programming. 
"CP/Misa trademark of Digital Research, Inc. The CP/M Users Group is not 
affiliated with Digital Research, Inc. 
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Lifelines is the publication 
dedicated to keeping you 
up-to-date on happenings 
in the explosive micro­
computer world. 
Lifelines specializes in news about software for CP/M* 
and similar operating systems. 

Lifelines does it with a guarantee of high 
level, in-depth analysis of software uses and 
capabilities. 

Lifelines does it with valuable information 
necessary to make intelligent software buying 
decisions. 

Lifelines does it with the latest 
information on The CP/M Users Group. 

Lifelines does it with thought provoking 
discussions on many of the more controversial issues 
facing computer users. 

How can you live without Lifelines? 

Subscribe Nowt 
$18.00 for twelve issues: U.S., Canada, and Mexico. 
$40.00 for twelve issues: all other countries. 
$2.50foreach back issue: U.S., Canada, and Mexico. 
$3.60 for each back issue: all other countries. 

All orders must be pre-paid by check to: LIFELINES, 
1651 Third Avenue, New York, N.Y 10028-Checks 
must be in U.S. $, drawn on a U.S. bank. Or use your 
VISA or MASTERCARD. Call (212) 722-1700 
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Operating Systems where things became interesting. 
Operating systems, too, . have With an online terminal, a pro­

become more refined. But why do gram could write a prompt mes­
we have operating systems at all? sage, read the data entered by the 
In the 1960s we used expensive operator, and write a response 
mainframes with power-hungry almost instantly. 
central processors and magnetic- The crude terminal systems 
core memory. Downtime for com- evolved into today's timesharing 
plicated card readers, printers, and computers, where program inter- . 
backup data-storage devices was action is the primary function, 
high, requiring constant main- with batch processing in the back­
tenance. A card-oriented "batch" ground. General Electric and 
operating system provided two Digital Equipment Corporation led 
functions .. First, it .allocated pro- the way with BASIC-based 235 
cessor time, ·memory, and periph- and multilingual PDP-10 comput­
erals to application programs in an ers. Countless timesharing operat­
attempt to utilize each expensive ing systems followed, including 
component to its fullest. Second, IBM's interactive APL and 
common 110 subroutines were a CP!CMS, along with UNIX from 
part of the operating system to Bell Laboratories. These timeshar­
avoid duplication in each applica- ing systems were the forerunners 

· tion program. In the early 1960s: of personal computing: all as­
batch operating systems began to · sumed that the hardware was too 
incorporate online terminals that expensive to dedicate, so each ter­
allowed the programmer to inter- minal becames an emulation of a 
act with the program-this is single computer. 

ATTENTION GOVERNMENT DP 

USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the GSA Schedule, including 

Apple, Cromemco 

and Computer Corporation o.f America 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 

Comguters, 

the dependable store 

257 West Street, Annapolis, MD 21401 - (301) 268-6505 

13A Allegheny Avenue, Towson, MD 21204- (301) 296-0520 


9330 Georgia Avenue, Silver Spring, MD 20910 - (301) 588-3748 

or Call (301) 268-5801 


Career Opportunities Available *An Equal Opportunity Employer 

224 June 1981 © BYTE Publications Inc Circle 86 on inquiry card. 

Shugart's new (at that time) floppy­
disk drives to serve as development 
systems. For the first time, it was 
feasible to dedicate a reasonably 
powerful computer to the support of 
a single engineer. But the use of PL/M 
on larger timesharing computers was 
considered sufficient, and the CP/M 
idea was rejected. 

The CP/M Family 
CP /M was, however, completed 

by MAA in 1974. It included a single­
user file system designed to eliminate 
data loss in all but the most unlikely 
situations, and used recoverable dir­
ectory information to determine stor­
age allocation rather than a tradi­
tional linked-list organization. The 
simplicity and reliability of the file 
system was an important key to the 
success of CP/M: file access to rela­
tively slow floppy disks was im­
mediate, and disks could be changed 
without losing files or mixing data 
records. And because CP/M is a 
Spartan system, today's increased 
storage-media transfer rates simply 
improve overall response. The refine­
ments found in CP/M are based on its 
simplicity, reliability, and a proper 
match with limited-resource com­
puters. 

By the mid-1970s, CP/M added a 
new philosophy to operating system 
design. CP/M had been implemented 
on several computer systems, each 
having a different hardware interface. 
To accommodate these varying hard­
ware environments, CP/M was de­
composed into two parts: the in­
variant disk operating system written 
in PL/M, and a small variant portion 
written in assembly language. This 
separation allowed computer sup­
pliers and end users to adapt their 
own physical l/O drivers to the stan­
dard CP/M product. 

Hard-disk technology added yet 
another factor. CP/M customers re­
quired support for disk drives ranging 
from single 5-inch floppy disks to 
high-capacity Winchester disk drives. 
In response, CP/M was totally rede­
signed in 1979 to become table­
driven. All disk-dependent param­
eters were moved from the invariant 
disk operating system to tables in the 
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CPU' s & RAM 's 

SUPPORT 
 2114L.J - J .95 "'0'4116-J - 3.75CHIPS 

4116-2 - 4.75 -""" ..., -
-

­BOSOA - 5.95 21L02-J - .99 -..,...... -12.95 7102-4 - .90 ""'" -
­

AM02901 -13.95 MK.4027-J -3.50 •O>O ­.... ­. 8205 - 3.95 MK.4095- ~1 - 2.95 4012 ­8212 - 2.50 TMS4045-25- 6.50 4013 ­
8214 - J.60 MS4050NL -J.95 4014 ­

401S ­8216 - 2.90 2101-1 - 2.45 
8226 - 2.75 2107815280 - 1.75 4017 ­..4016 ,. ­
8228 - 4.50 MM5270 - 3.45 -

4019 ­8251 - 6.95 fvt<4008P -1.95 •020 ­8259 - 6.95 IM7001 - 6.95 
4021 ­..,, ­8257!AM9517l-8.95 >.00 - .25 74Cl4 - '20 

BA 510 -17.95 ..,, - .2< .."'",, - .35 74C20 .27..,. - SS 4072 - 25 UCl2 ­-16.95 ROM's 
4025 - .25 4078 80 74C73 - ·."15-FD1791 -34.95 "" 4071 - .JS ' 2708 - 5.95 

2716 - 7.95
' UART's 2516 - 850 I 

2532 - 22.00 


TR1602B 1- 3.95 

AYS -1013: 3.75 

82S2J - 2 .95 SPECIALS 
825112 -7.95 


PT14828 -3.25 

AYJ-8500 -1.95 

825115 - 6.95 

825123 - 4.95 

825126 - 2.95 
 14 PIN HEADERS ...... , ... . • . ..... 3/$1 .00 

INTERFACE 825129 - 3.25 16 PIN HEADERS . . .. . .. • . . . .. . . . . . . .40 
825130 - 3.45 24 PIN HEADERS.... .. ...... . ... .. ....75& DRIVERS 825131 - 3.95

1488 
1489 
8130 
8131 
8830 
88JJ 
8834 
8837 

BTJBO "" 

C/MOS 
25 4027 - ... ­..,. 

4029 4093..lS -- " """"' ' --
,, 
25 

21 <030 - ... - us.. - 2.25 " ..., - " .."",. ., ""' - .. - 4SIO..., ~~~~ - .90 4S11 : 
25 - .65 4S\4 - l.9S,. ...''", - -

- ,.,l.00 4515 
- 4516 - l.00 

4046 90.70 "'" - 4518 - l.20 " ..., - >.SO 
" 4520 - .70 

37 - '553 " 
.70 "'"...o - ..." 74COO - '" 27.. 4051 - .80 uco:z - .27... ..,, - 1.10 1.4C(MI ­

40S3 30.70 1.10 HCXll - ·"' 
.90 - ,. 74C10 - .27""" ­

74C74 so 
74C76 - .70 
74Cl!J - )JO 
74C85 1.40- ,.,. 
74C90 - .90 
74C93 
74C151 - 1.75 " 
"""' ­

74CIS7 -1.75 
74C160 - IJO 
74C161 - US 
74C!83 - US 
74Cl6S - 12S 
74C173 - I.JO 
74C174 - I.JO 
74C17S - 1.20 
74C192 - llO 
74C901 - .so 
74C926 - 6.95 

-
-

.90 
1.10 
2.50 

AM9218C -6.95 40 PIN HEADERS..................... 1. 10 
50 PIN EDGEBOARD CONN........ . .. .3.95 

--
-
-
--

2.50
2.50 
2.50 
2.00 
2.00 
2.00 

SHIFT 
REGISTERS 

MM1402 
MM140J 

- 1.75 
-1.75 

26 PIN EDGEBOARD CONN ........... 2.50 
50 PIN RIGHT ANGLE CONN. . ......... 3.95 
20 PIN RIGHT ANGLE CONN ........... 2.25 
4 2516 ROM'S .............. 26.00 

- 2.00 MM\404 
MMSOIJ 
MM5016 

-1.75 
- 2.50 
- 2.!iO 

8 4116-3RAMS .... 23.50 
MC6800JL .................... . ... 125.00 

MM5055 - 2.50 
MM5056 
MM5057 

-2.50 
- 2.50 20% Discount all 74L and S series 

MM SOSB -2.50 
MM5060 -2.50 20% Discount 

340T and 320T regulators 

PRINTED CIRCUIT BOARD SPECIALS GOOD THAU JU NE 1981 
4" x 6" DOUBLE SIDED 


EPOXY BOARD 1/16" thick 

$.60 ea. . . . .. 5/$2.60 
 CRYSTALS $3.45 .ea. RIBBON CABLE 

2.000MH2 6.144MH• FLAT ICOLOR CODED) 
EPOXY GLASS VECTOR BOARD , ;:~~~~ 10~=r::::: #30WIRE 

1116.. thicl( withl/10 .. spacing ~:~ ~~! ~: :~~~2 20cond. - .40/per foot 

4Y," x 6%" ..•.. $1 .95 6.CXXI MHi I 2.0.CIO.lMHz 50 cond. - .90/perfoot 

MiNIATURE MULTHVRN TRIM POTSOATEL'S OAC-08EQ 
100. 5K . 10K, 20K, 2llOK. . • • 1.76 each .. . 312.008 bit DAC - $7.95 

lNTERSIL 0611 BP ANALOG SWITCH/ NO.30WIAE WRAP WIRE SINGLE STRANO
2 CHANNeL DRIVERS. .. .. . . . . ...... $11.60 100"......... . . $1.40 


INTERSIL !Cl 7104-12CPL 12 BIT 
AJDCCHWERTER. .. .$26.SO 1--- ­

ALCO MINIATURE TOGGLE SWITCHES 
MTA106SPOT. . .. . . . , ... $1.05 

74574 

AE.mCON SAD 1024 AN.6.LOG SWITCH , , , . • t10.9!i 

MTA2060POT. .. . .. $1.70,..., ·•>I 745158 1.2S74581:1 MTA2Q6P.QPOTCENTROFF . . .. • .............. $1.85 
""" ,.,·"' 74518iil us 
MSD206P·OPOTCENTEROFFLEVER.SWltCl-l: • .. $1 .85,.,.. ·"' 

.70 

745112 HS114 1.40 '"'" ·"' """ ",.... "'... 745133 ,.,, 74S17S 1.40 l--------T""-----''-----l 74L503­... 745136 1•s1~1 1.10 
7•SKI .» 745138 '·" 745257 >.SO "'"' 1'Sll ... 745139 '" 1.10 ' 745258 
HSI~ ... 745140 1.00 . 7452((1 '·" ,..., ... , 745\SJ 1.10 745200 u:o.,..., LSO 

.., 745151 745373 2.25·"' 745157 '·" 7453741.2S ,.,.""' 
7 WATT LO 65 LASER 

DIODE IR $8.95 

25wattlnfraRedPulse(SG2006equiv.I 
L D' d IS h . Id d) j 2 

.__••_••_ •o_•_o_•c_•_•_•_"_"c_u_•_s_4_.9_5_. 

~~;:~~~~i~ :::······ .. ::::: : ::~ 
2N2646UJT.... . .. . .• •. .... $ .45 
EA 900TAICiGEA DIODES . , , , 41$U)O 

..._2_N_602S •_R_oo_._w_T_.• . .._. ._$_.es..,__ __ __ ._.____s__s._,._m___.._.._._.·.,.··.,.·_.._..__._..__.______
CLOCK CHIPS 

MM5387AA . . .... .$5.95 
MM5314 . .... . .... . . .. . , .. $4.75 
MM5316 ... . . . .... .. . . . . .. , a4.95 


TANTALUM CAPACITORS 
10UF 10V - $ .40 

.47UF35V 5/$1.00 22UF 10V -$ .30 

.68UF 35 V 5/$1.00 15UF 16V 3/$1.00
1UF 35V 5/$1.00 30UF 6V 5/$1.00 
2.2UF20V 51$1.00 33UF20V $ .60 
3.3UF20V 4/$1.00 47UF20V I $ .85 
4.7UF15V 5/$1.00 

.22UF 35 V 5/$1.00 

100UF 15V s .70 
6.8UF35V 31$1.00 12()UF6V s .75 

ANKE N 
AUDIO POWER AMP·s 


Si1 010G10WATTS .. $ 7.50 

Si1020 G20WATTS .. $11.00 

Si 1030 G 30 WAITS . $13.50 


14LS04­
74LSIY.>­
74LS08­

TRIAC'sSCR's 
UA •A 35A 110A 

100 ,45 "'' I ... ··~v -
7•l.S1 1 ­
14LS12­

200 .10 .80 1.90 9.00 ,,.. 2.60400 1.20 12.00 
000 1.80 3.60 15.00 74LS14­+--------..._________ 74.LS1S­
FP100FHOTOTAAH$ ... . .. . .. . ............... . . !'II> 74LS20­
REO, YlliOW.GRE'ENORAMBEfl lARGELED"s.r 1!111 1,W 74LS21­

~rn~~~~E~E~,~~~~~- ~~~-~... ..... .:::.' ."::::::: : :~ ;:~;;~: 
~~-?~:i~8.T~o~~6A~~~~:..-·............. ... ·.-.: :i~ ~:~~: 
IL-SOPTO·ISOLATOR . ........ ........ . ... ... ... .. $ .80 74LSlO­
1 WATT ZENERS:J.3,4.7,5.1, 5.6,6.8,8.2.9. 1, 10. 74L532­

12.i .1 .• •. .• .•.•.ai•i.00--11 ~:~~: 

Si 1050 G50 WAITS . $25.00 1--------..,,..,-.,,...,,.,,.-~---t 
.5V at BOOma SOLAR CELLS 

3" diameter $4.35.____ _;;,_;_;_;...;.,_ ______ -t 

7 SEGMENT DISPLAYS 
FSC8024-4digit DL·707 C.A ..3" .. $.75 
C.C. 8" display ... .. $5.95 DL 747 C.A ..6""' .... $1.50 
FND503 C.C. ,5" .. . $ .85 HP3400 .8"CA ... $1.95 
FN0510 C.A. .5" -. . $ .851 HP3405 .8"CC ... $1 .95 
OL-704·.3" C.C..... $ .85 

TRANSISTOR SPECIALS 
2N1307PNPGET0·5 . . ... t .40 
2N404APNPGET0·5 ..... . . 3 151 00 
HEPG6014- PNPGET0·3 . . .. s B!i 
TIP121-NPNS1SW1TCH1NG S .95 
2N6233.NPN SWITCHING POWER... . . .. n .95 
Mflf.ooo4aCSRFTRAN51ST0RNPN.. s .7S 
2Nl772NPNSil0·3 ............... $1 00 
2N4908 PNPSi T0-3 . . . $1 .00 
2NS086PNPSiTO 92 . . . . 41$1.00 
2N3137NPNSiRF .................. $ SS 
2N3919NPNSiT03Rf . SI .SO 
2N1420NPNSiT05 . .. 31$1.00 
2N3767NPNSIT066 . . ......... S .70 
2N2222NPNSiT0.18 . ... . ..... 5111.00 

~~~~~~~:rg~-~ ::.. . · ' :' :~ 
2N3904NPNSiT0·92 . . . . .. ..... 6/S\.00 
2N3906PNPSiTQ.92 . . . . .... e1st oo 
2N!i296NPNSiTQ.22fJ ... . .......... t 55 
2N6109PNPS. ro.220 . . . ... s ,55 
2N6J08tf'N Sil0·3 .. . .......... Sl 95 
TIP318NPNSiTQ.220. . ... t .60 
TIPJ28PNPSIT0·220 . . . t .65 
TIP34PNPSi .. . . .... I .95 
TIPPNPSiU84 . .. ........... ..... t .60 

TTLIC SERIES 
7400- .>7 7472- .JS 1 74162 7 1.20 
7401- 7413 - .35 74163- .95 
7402- ·" .42 74164- .85.17 7474­
7403- .17 7475- ... 74165 - .85 
7404- 7476- .45 74166 - 1.0!i 
74{15­ ·."24 HBO- .45 74170 - 1.60 
7406 - .JJ 7483- 60 74173 - 1.30. 
7407 - 35 7485- 7S 74174- .85 
7406- .27 7486- .<2 74175- .75 
7409 - 7"9- 1.60 74176- .75 
7410- ·".17 7490- .50 74177- .75 
7411 - .22 7491 - .55 74180- .75 
7412- .22 7492- .50 74181 - 1.90 
7413- 7493- .so 74190- 1.20 
7414- ·".90 7494- .60 74191 - 1.20 
7416- .J:l 7495- .60 74192- .79 
7417- .37 7496- .60 74193 - .79 
7420- .17 74107- .35 74194- .85 
7425- .JS 74121 - .:!; 74195 - .65 
7426- .JJ 74122- .39 74196- .85 
7427- .35 74123- 74197 .87 
7430 - .17 74125 - ·.45" 74279 ­
7432- .27 74126- 45 74325 ­
7437- .27 74145- .75 74365 ­

7438- .27 74148 - l .!iO 74367 ­
74368 ­
74390 ­

7440- 74150 - 1.10 
7441- .85·" 74151 - .65 
7442- .50 74153- .55 ~~;= I ~ : 
7445- .70 75154 - 1.10 75492- ·1.

.95 
2,25 

.80 

.80 

.65 
1.50 

~ 
1.10 

·"' ·"' 

05 
7446 - .75 74155- .75 I 8T911 ­- .75 74157- .85 .,,,"",... - .75 74160 - 85 ...,1 ­nso .. •17 74161 ­ .. -

­""' FULL WAVE BRIDGE 

100 .14 .35 
200 .07 .20 .40 
400 .09 .25 .65 
600 .11 .30 .80 

800 .15 .35 1.00 

.90 3.70 
1.30 4.25 
1.50 6.50 
2.00 8.50 
2.50 10.50 

9.00 
12.00 
15.00 
18.00 

'J41.5o'O- All 

' •L.$41 ~ .55 
.75 
.25 
25 

·"'., 

74LS163- tOO 
74LS164- 1.00 
7U5168-1.2S 
741.Sl«I- 1.75 
74L5110- 1.70 
74L5113­ 90 
74LS174- 1.00 
74l517S- 1.00 
74L5181 - 2..50 
741.Sl90- 1.25 
74LS191 - 1.16 
741.5192­ .90 

74l.SJ66­ .Ill 
74LSJGI!­ .BO 
74L5367­ .BO 
74L536!1­ tll 
741.SJ73- 1.50 
74LS375­ .!IS 
74LSJ77 - 1.50 
74l5386­ .50 
74l5393- I .SO 
74LS670- 2.50 

81LS'98­ 1.10 

1000 .20 .45 1.25 3.00 12.50 26.00 LM201 - .75 LM3•8 - .90 
LM358- .70 710 - .4S1------------------1 ~~~,:~~ "" ·~ - 711CH - .40 

IN 4 148 HN9 14 ) ......... 15/$1.0 0 

.1 o r .01 uf 25V cer amic d isc. cap s. 
16/$1.00, 100/$5.00 

14L500­
74LS01 ­
74LS02­

,... ....•• .... 
I.JO 2.20 
,~, ·"' J.JO1.00 

I.JO l.90 .... 
.... .3022PIN,.,.. ·.:ro" 24PIN .3'5 

l&PW 28PIN .. 
18PIH •OPIN ..."' ·" 
74LS SERIES 

.22 74LS90- .90 741.5193- .90 
22 741.592 - .90 74l51&4- 1.10 
22 74l.5196- 90 
.22 74LS96- .90 
.27 74LS107- .47 741.5197- .so 
.27 74l5Hl9- .46 74lS240- UIJ 
.27 74L5112- .45 74LS241- 1.8l 
:n 74LS11J- .45 74LS242- l.OO 

74L5114- bS 741.5243- 1.00 
.Zi 7•LS12J- .78 741.5244 - 1.l!O 
.3S 74l.S246- 225 
.eo 74L5126- .90 741$247- :~ 

~ 

.80 74LS1l2 - .eo ?<l&.Sl• - 1.10 

.JS 74L5136 - .80 74l$l51- 1.3 

.30 74L5138 - .75 74l52SJ- 1.00 

.25 74LS139 - .10 74LS25J -· .so 
74LSIS1 -1.19 74L$2Sll.- .90 
74LS~ -1. 19 74'.S2!E- 1.50 
l'l.$1!6 - 1.11 7«S200- .70 

» 

::~ 74lS1S6- 1.19 74<.SZ'/3-1.25 
.JO I 74l.Sl!i7 - .85 74LS279- .10 
40 74L5160 - 1.00 74L5ZIO- .l!O 

.~~ 74l5161 - l.OO 74l.SZIO- BJ 
74L5162- 1.00 74L5293 - Ill 

LMJ81 1.75 
741C- .35 LMJ77 - UiO LM1808- US 
141 - so LM382 - 80 LM1810 - 220 
1458 - .!IO LM386 - .1!11 LM1889 - 1.95 
4136- .95 LM387 - l.25 CA168- 1.75 
3900- .S6 LM563- 2.2S CA3018 · 1.9S 
LM307 - .30 LM565- .'5 CA3046 - .SS 
LMJOEI - .75 LMS!i.1 - .85 CA3078 - tSO 
LMJ24 - _95 565 - .~ CA.3080 - .95 
LM339 - 1.10 566 - 1.25 CAJ066 - .95 
LFJSS- l.2S 567 - 1.10 CAJ094 - 2.2S 
Lf356 - 1.35 702 - g; 8038CC - l .90 

NSS96A - I.SO703 - .&bI t~~\~: ?~o 

REGULATORS 
LM317T ... ..... f2.501 lM3 SG............ I .75 

LM337 ......... 52.50 3401t.\2.1Sor24V ... '1 .SO 
323K·5V3A .. .. . .S5.75 340T·5.8.8.9,12.15 

~·~-Kc :~~-'.1 .~ . !6 :: 1 ~~~·11 ... ··::· :' ·;~ 
$1 . \0 I LA514!2 + \2VJA . ,J.9S 

200 PRV 1A LASCR .95 

RS232 
CONNECTORS 

DB 25P m ale . . . . . $3.25 
D B 255 female . . . $4.25 
HOOD S ........ . $1.50 

POSTAGE 
RATES 

320T5.12,or 151/ 

variant portion, to be fi lled in by the 
system implementer . 

CP/M is now a multifu nction pro­
gram whose exact operation is de­
fined externally through tables and 
1/0 subroutines. The widespread use 
of CP/M is directly attributed to this 
generality : CP/M becomes a special­
purpose operating system when it is 
field-programmed to match an oper­
ating environment. Through the ef­
forts of system implementers who 
provide this field-programming, 
CP/M is used worldwide in close to 
200,000 installations with over 3000 
different hardware configurations. 

CP/M, PL/I, and PL/M 
have all played a role 
In the development of 

CP/M-86. 

MP/M 
As single-user CP /M became wide­

ly accepted, Digital Research began 
to develop a new operating system 
for real-time processing. The design 
called for a real-time nucleus to sup­
port cooperating sequential pro­
cesses, including a CPJM-compatible 
file manager with terminal-handling 
capabilities. This operating system, 
called MP/M (Multiprogramming 
Monitor for Microcomputers ), is a 
further refinement of the process 
model found in Intel's RMX and Na­
tional's Starplex. As a side effect, the 
combination of MP/M's real-time 
nucleus w ith the terminal handler and 
the CP/M file system produces a 
traditional timesharing system with 
multiprogramming and multiterminal 

1 

features. 
T imesharing allows programs to 

execute in increments of processor 
time in a "lock-step" fashion. In a 
timesharing context, a printer pro­
gram, often called a spooler, might 
have the task of printing a series of 
disk files which result from program 
output. The spooler starts with a 
disk-file name and, by using incre­
ments of processor time allocated by 
the real-time nucleus, writes each line 
from the file to the prin ter. Upon 
completion, the spooler obtains 
another disk-file name and repeats 
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date 

Put Time and BSR/X-10 Control 
in Your APPLE II 

THUNDERCLOCK PLUS™ 
The THUNDERCLOCK PL US is two peripheral systems on one card for your 
APPLE II, II PLUS, or III. An accurate, reliable, real-time clock/ calendar and an 
interface for the popular BSR X-10 Home Control System. 

The THUNDERCLOCK clock/ calendar makes accurate time and 
available to your programs: month, date, day-of-week, hour, minute, and 
second, in any of four software selectable formats. On-board batteries keep 
your THUNDERCLOCK running when your APPLE II is turned off-
for up to four years before battery replacement. On-card lK firmware 
makes reading or setting the time easy from APPLESOFT or 
INTEGER BASIC, PASCAL, or assembly language programs. 
And it provides software selectable interrupts at any of three 
rates: 64, 256, or 2048 interrupts/ second. All features are 
software selectable - no switches or jumpers! 

THE PLUS 
Add THUNDERWARE'S X-10 ULTRASONIC INTERFACE 
OPTION to your THUNDERCLOCK and your programs can send all 22 BSR X-10 commands so you can remotely 
control lights and appliances. Plus a powerful disk software package! The THUNDERWARE SCHEDULER 
software lets you create schedules to control lights, appliances, security systems, or almost any other electrical 
device. The software includes: SCUTIL - the SCHEDULER utility that lets you make or change a schedule, and 
SCHED - executes your schedules in real-time using the THUNDERCLOCK. SCHED runs in the 'background' so 
you can run other programs in the 'foreground'. Our PASCAL software lets you use all the THUNDERCLOCK'S 
features and sets the filer date whenever you boot. The THUNDERCLOCK PLUS is a SYSTEM for your APPLE II. 
Supported by intelligent, easy to use firmware, a powerful software package, and good documentation! 

Let the THUNDERCLOCK PLUS time/ date 
stamp your DOS files whenever you create or 
modify them with our DOS-DATER software. 

The THUNDERCLOCK PLUS will work in any 
APPLE, including the APPLE III. 

1~i:.·.:4::..~~;;;:n • · ~!~!'& 

...~~-

See your APPLE dealer. 
Suggested retail prices: 

THUNDERCLOCK PLUS ...... ...... .. ... .... .. ... $139 
Clock/ calendar card with batteries and user's 
manual 

X-1 0 INTERFACE OPTION ..... : ....... .... ..... .. $49 
BSR X-10 Ultrasonic interface, disk with 
SCHEDULER SOFTWARE&demos,and user's 
manual 

PASCAL SOFTWARE................................... $29 
Disk with PASCAL interface for clock and X-10 
interface, and user's guide 

MANUALS ONLY, each ................................. $5 

California residents add 6% salcM (ax 

If your dealer doesn't carry the 

THUNDERCLOCK PLUS: 


ORDER TOLL FREE (VISA/ MC) CALL: 

800-227-6204 Ext 307 (Outside California) 

800-632-2131 Ext 307 (California Only) 


OR WRITE TO: 

THUNDERWARE INCORPORATED 


P.O. Box 13322, Oakland, CA 94661 


BSR X· 10 is a 1radc mark uf BSR (U SA) LTD. 


APPLE II i.s a cradcmark of APPLE COMPUTER. INC 
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the process. You can, for example, 
send the name of a disk file to the 
spooler and, while the file is being 
printed, edit another file in prepara­
tion for compilation. The spooler and 
editor share processor time to com­
plete their respective tasks. In gener­
al, many such processes share pro­
cessor time and system resources. 

MP /M process . communication is 
performed through queues (or 
waiting lines) managed by the 
nucleus. The spooler, for example, 
reads file names from an input queue 
posted by another process (which 
reads spooler command lines from 

the console). When the spooler is 
busy printing a file, additional file 
names may enter the input queue in a 
first-in first-out order. 

Process synchronization through 
queuing mechanisms is common­
place, but MP/M treats queues in a 
unique manner, simplifying their use 
and decreasing queue management 
overhead. Queues are treated as files: 
they are named symbolically so that a 
queue can be added dynamically. 
Like files, queues have queue control 
blocks that are created, opened, 
deleted, written, and read. In fact, the 
set of queue operations closely 

'lo 'lo 'lo WRITE OR CALL FOR FREE CATALOGUE 'lo 'lo 'lo 

CALIFORNIA COMPUTER SYSTEMS HIGH IN QUALITY. LOW IN PRICE 
ZBO CPU, 4 Mhz, with one serial port; 12 slot S-100 mainframe. disk controller. 64K 
Dynamic Ram, CPIM 2.2® $1,645. 
Sorry, we cannot guarantee thi s price after June 20th. 
Interfaced to 2 Shugart 8", single sided, double density drives mounted in our own, 
beautiful MAX BOX with power supply and fan . . . . . . . . . . ..... $1,250. 
A complete S-100 system fo r under $3,000. THE BEST BUY ON THE MARKET. 

IMS 5000 and 8000 Systems 
Outstanding long term reliabilit y and performance. These systems feature a ZBOA CPU. 
S-100 bus; double density drives (either single or double sided). OMA disk controller. 
64K RAM, 2 serial & 1 parallel port. Prices include the very finest implementation of 
CPtM® available in the entire industry. Hard disk and multi user software options. 
Desk top or desk enclosed. 5000 OT with dual. sing le sided mini drives . .. . 

8000 DT with dual single sided 8" drives . .. . 

PER SCI-THEKING AND QUEEN OF Dl, IVE5' 
Model 299B: Dual headed drives, total 3.2 MB unformatted . ................ $2,300. 
Model 277: Dual 8 inch drives, voice coil positioned. IBM compatib le, 1600 K BYTES 

per drive, unformatted $1,210. 
Slimline cabinet and power for either 277 or 299 . . . . ........ . ... $ 300. 

DRIVES 
The MAX BOX: Manufactured by /0/111 0 . Ow,•115 Asstlri11lcs. 8" dual drive cabinet 
complete with power supply & fan. Will hold Qumes, Shugarts or Siemens. Excellent 
design and engineering . . . . . . . . . . . . .. S 325. 
With 2 Shugart BOOR drives $1,250. With 2 Q UME Double sided.drives $1,650. 

MPI 851 ... 5265. 

HAZEL TINE 1500 
1510 . ...... . 
1520 .. . ...... . 
220 volt models. add S100 
EXEC 80 with JS" screen 

852 . .. 5365 . 

.... $925. 
.... $1,030. 

. . $1,265. 

$1, 115. 

CENTRONICS 737 $780. 
Same as TRS-80 Model IV 
Apple serial/parallel interface . $195. 

EPSON MX80B . ssso. 

892 .. . $500. Shugart ... S 450. 

IMS MEMORY 16 K sta tic . $350. 
32 K static . . . . . . $650. 
64 K Dynamic with parity ..... $755 . 

TEI MAINFRAMES, S-100 
We are proud to announce that we are 
now a TEI stocking distributor. For the 
best in mainframes . TEI!! 

TELEVIDEO CRTs 
'. :I • I '.; I • I '. I I 

Overseas Callers: TWX 710 588 2844 WE-EXPORT: Phone 212 448-6298 or Cable: OWENSASSOC 

SEE OUR AD FOR NEW PRODUCTS ON PAGE 84 

JOHN D. OWENS 
Associates, In~. 
12 Schubert Street . 

Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 
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matches the file functions of CP/M so 
that MP /M provides a familiar pro­
gramming environment. 

The implementation of queues is 
transparent to an operator or system 
programmer, but it is important to 
MP/M's effective operation on limit­
ed-resource computers. Queues are 
implemented through three different 
data structures, depending upon the 
message length. So-called "counting 
semaphores" count the occurrence of 
an event with message length zero, 
and are implemented as 16-bit tallies. 
Single-byte messages are processed 
using a circular buffer. Similarly, 
queues containing addresses are pro­
cessed using circular buffers. In all 
other cases, MP/M uses a general 
linked list, which requires additional 
space and processing time. It is this 
sensitivity to the capabilities of 
limited -resource computers that 
makes MP/M effective: while real­
time operating systems often incur 25 
to 40% overhead, MP/M has been 
streamlined to increase available 
compute time by 7% over single-user 
CPIM. 

Like CP/M, MP/M is separated in­
to variant and invariant portions. 
The file-system interface is identical 
to that of CP/M, with the addition of 
user-defined functions to handle non­
CP/M operations (such as control of 
the real-time clock). Field-reconfig­
uration of MP/M allows a variety of 
device protocols including CP/M­
style busy-wait loops, polled devices, 
and interrupt-driven peripherals. In 
fact, the variety of interface possibili­
ties makes the MP/M implementer a 
true system-software designer, since a 
fine-tuned MP/M system may oper­
ate considerably faster than its initial 
implementation. 

What are the refinements found in 
MP /M7 First, it is a state-of-the-art 
operating system based on current 
process-synchronization technology 
and microprocessor real-time system 
design philosophies. Process com­
munication is conceptually simple 
and requires minimal overhead. 
Finally, it is the only operating sys­
tem of its type that can be field­
tailored to match almost any comput­
er configuration. 



CP/NET , 
CP/NET, introduced in late 1980, 

leads a series of network-oriented op­
erating systems that distribute operat­
ing system functions throughout a 
network of nonhomogeneous proces­
sors. CP/NET connects CP/M re­
questers to MP/M servers through 
the use of an arbitrary network pro­
tocol. Similar to CP/M and MP/M, 
CP/NET consists of the invariant 
portion, along with a set of field-re­
configurable subroutines that define 
the interface to a particular network. 
For purposes of CP/NET, this inter­

CP/M, which can be stored in read­
only memory, and that operates with 
a console, memory, and network in­
terface. MP/NET, on the other hand, 
is a complete MP /M system with an 
embedded network interface that, 
like CP/NET, allows local devices to 
be reassigned to the network. 
MP /NET configurations allow 
MP/M systems as both requesters 
and servers with CP/M requesters. 
Finally, MP /NOS contains the real­
time portion of MP/M without local 
disk facilities. Like CP /NOS, 

MP/NOS performs all disk functions 
through the network. 

The interface protocol is publicly 
defined so that non-MP /M or non­
CP /M systems can participate in net­
work interactions. A server interface 
for the VAX 11/780, for example, is 
under preparation so that it can per­
form 1/0 functions for a large num­
ber of MP /M and CP/M requesters. 

The principal advantage of 
CP /NET is that all CP JM-compatible 
software becomes immediately avail­
able for operation in the network en-

face need only provide point-to-point 
data-packet transmission. Since the 
actual data transmission media are 
unimportant to CP /NET, any one of 
the number of standard protocols can 
be used, from low-speed RS-232C 
through high-speed Ethernet. Physi­
cal connections are also arbitrary, 
allowing active hub-star, ring, and 
common-bus architectures. 

The invariant portions of CP/NET 
operate under a standard CP/M sys­
tem to direct various system calls 
over the network to an MP/M server. 
The MP/M server, in turn, responds 
to network requests by simulating the 
actions of CP /M. This simulation is 
transparent to an application pro­
gram: any program operating under 
standard CP/M operates properly in 
the network environment. 

Suppose, for example, you wish to 
store common business letters in a 
central data base under MP /M and 
access these letters from a CP/M­
based word processor. You begin by 
assigning one local disk drive to the 
MP/M master, using the CP /NET in­
terface. You then direct your word 
processing system to read the par­
ticular letter on the assigned drive, 
causing the data to be obtained from 
the server rather than from the local 
disk. After local update using your 
word processor, you can print the 
result on your local printer or op­
tionally assign your listing device to 
the network for printing at the MP/M 
server. 

CP/NET is accompanied by three 
related network operating systems: 
CP/NOS, MP/NET, and MP/NOS. 
CP /NOS is, in effect, a diskless 

* * *GREETINGS TO OUR FRIENDS IN THE U.K.* * * 

TELETYPE - PRICES SLASHED 

Model 4320 AAA . . . . . . . . . . . . . $800 
220V. model wit h transformer installed 
inside cab inet . . . . . . . . . . . . . . . . $900 
Model 43ASR, 8 level. 1 ·· tape . .. $2,595. 
Limited supply of Model 45 available. 

TELEBUFFER 43 ASR . .. . ..... $945. 
Circuit card designed for internal instal­
lation in the Model 43 Teletype. 
Changes the 43 into a buffered send I 
receive device, enabl ing it to function as 
a Telex without paper tape. Provides 
fr om 4K to 16K bytes of internal mem­
ory for storage of message. 

TEXAS INSTRUMENTS 
PRINTERS 

10% off li st price on entire Tl printer 
line . 

IBM 3101 CRT Model 10 . . $1,195. 
Model 20 . $1,395. 

Selectric-like. detached key board. 9x16 
dot matrix. Maintenance contract from 
IBM only $70 per year 

ITHACA INTERSYSTEMS 
Full S-100 IEEE Compa tibi lit y' Full 24 
address bits. OMA disk contro ller. SYS­
T EM 2A includes 20 slot mainframe 
w ith front panel, 64K Dynamic RAM. 
Z80 CPU. 4 MHZ, extended addressing 
capability. 4 parallel. 2 serial 110 floppy 
cont rolle r. Our discounted price, $3,415. 

MARINCHIP SYSTEMS M9900 
Elegant 16 bit CPU, S-100 compatible, 
multi user, multi processor operating 
sys tem. BASIC. FORTH. MET A, PAS­
CAL. Word processor. te xt edi tor. 
CPU kit and software package . $ 550. 
Assembled . . . . . . . $ 700. 
Complete system, 64KB, 
two drives . ... . ........ . .... $4,995. 

MICROANGELO . .. . .. ... . $2,280. 
High resolution graphics system. 15 ", 
22MHZ, green phospher screen. 72 key 
keyboard; includes complete cabling 
and software. From SCION. 
5-100 Graph ics card . . ..... . .. $ 960. 

GRAPHICS SOFTWARE 
On line, real time. for the M9900 to 
drive th e Microangelo. For use in design 
of PC board masks. IC masks and othe r 
applications ................ $1,000. 

CORVUS HARD DRIVES 
We are the S-100 CORVUS dealer in the 

New York area. 

MODEL 11, Hard Disk System . S4,820. 

Mirror Backup System . . . S 715. 


-
TARBELL 

Double density controller . .... . . S420. 
Z80 CPU . . . . . . . . . . . . . . . . . . . S395 
Includes 2 seria l ports; supports MPM • 
Runs at either 2 or 4 MHZ . 

UPGRADE DEC LA 35/ 36 . 5750. 
Increases baud rate to 1200. Micrcipro­
cessor controlled. Many options avail­
ab le. Enthusiastic user response. Long-

1---t-er_m_ re_Ii_a_b_i I i_ty_._F_ro_m_D_a_ta_S_o_u.,...th_.__--llil 

Communications Software from 
from Hawkeye Grafix 

Enables communications from a mien> 

to a terminal or to another micro. mini 

or maxi computer. 

Object Code $75. Source Code $250. 


3M SCOTCH"' Diskettes 5 
BOXES 

I BOX PrHf;' 
nt tt>n rPrb11, 

Model 740,8" single sided. 
single density $29.00 $26.50 

Model 741,8 " single sided, 
double de nsi ty 38.00 35.00 

Model 743, 8 " double sided 
double dens it y 46.50 42.50 

Model 744-0, 51 , " soft sectored. 'ingl~sided 
744-10, 5 1 

, ". hard sec tored . 'in;de 
sided 29.00 26.50 

CAT from NOVATION 
Originate / Answer back . $175. 
CAT-D . . . . . . . . $185. 
Connects directly to telephone line with 

a plug-in jack . 

AUTO -CAT $240. 


WE OFFER A FULL RANGE OF EXPERT CONSULTING SERVICES. 

JOHN D. OWENS 

Associates, Inc. 


SEE OUR AD ON FACING PAGE 
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THE NEW 

NEVADA 
COBOL! 
At $149.95 you can't buy 
a better COBOL or one 
residing in less memory. 

l\bw with the new Nevada COBOL. you can 
use the programs developed by professional 
business programmers over the past twenty 
years to run the big IBM machines. And you can 
develop and tailor programs on your micro and 
run them on your micro or recompile and run 
them on any mainframe computer. What's more 
you can do it for about one-fifth the cost of 
comparable COBOL compiler systems. 

Almost all the popular microcomputers 
work with the CP/M operating system we use 
including Apple, TRS-BO. North Star, Superbrain, 
Cromemco and so on. 

Check the features; 
you'll go Nevada COBOL. 

A powerful subset of ANSl-74, Nevada COBOL 
requires a scant 16K of RAM. It's available on 8" 
CP/M standard single density or 5-1 / 4" diskettes. 
Price includes diskette and manual. Price for 
manual only, 524.95. 

Four COBOL appllcatlons packages 
avallable too. 

Four COBOL applications packages are cur­
rently available. Each is priced at 524.95 for the 
diskette. The 73 page manual covering all four 
applications costs an additional 524.95. The 
manual carries complete COBOL source code 
listings and superior documentation. 

Package# I is the Budget Plan Report 
Generator. Here's an extraordinary time saver 
and planning aid for both start-up and well 
established businesses. 

Package #2 is the Personal Financial Planner 
to give you some eye opening insights into your 
own personal spending habits. 

Package # 3 is Labels so you can print name 
and address labels. 

Package #4 is Pre-COBOL for use as a 
pre-processor of COBOL source programs. A great 
programming aid. 

Order today or write for complete detalls. 
Phone (415) 751-1522 or address Ellis 

Computing. 600 41st Ave. San Francisco. CA 94121. 
Nevada Cobol is also available at Lifeboat 
Associates. Discount Software. Westico. Business 
Micro Products. Computer Information Exchange 
and other quality computer stores. Mastercard. 
Visa. C.0.0.s. or checks accepted California orders 
please include sales tax. 

CP/M. TRS-80 and IBM are TM ·s of 01g1ral Research. 

Tandy Corp and IBM respernvely 


ELLIS COMPUTING 

SOFTWARE TECHNOLffiY 
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vironment, solving the problem that 
builders of network hardware face: 
the total absence of application soft­
ware. Although the promise is there, 
networking is in its infancy, and 
CP/NET is truly a software package 
awaiting the evolution of suitable 
hardware. 

PL/I: The Application Language 
In 1978, Digital Research in­

vestigated the final level of software 
support: application languages. One 
such language was to be supported 
throughout the operating system 
product line, and the choice would 
have to be a multipurpose language. 
Further, the language would have to 
be an international standard to pro­
mote the generation of software by 
independent vendors. Standard 
Pascal seemed a logical choice but 
was rejected for several reasons. First, 
Pascal is an ALGOL derivative with 
scientific orientation. Commercial 
facilities in the standard language are 
absent: decimal arithmetic, file pro­
cessing, string operations, and error­
exception handling were essential. 
Further, separate compilation and in­
itialization of tables were not in the 
language. There was a temptation to 
extend Pascal in order to include 
these features, but these extensions 
would have defeated the benefits of 
standardization. 

PL/I Subset G was the obvious 
choice. It satisfied scientific and com­
mercial needs and, because of subset 
restrictions, was consistent and easy 
to use. The project was a bit daring, 
however, because Subset G was un­
known in the computer community. 
PL/I was viewed as a large IBM­
oriented language with huge, ineffi­
cient compilers that required tremen­
dous runtime support. 

The Digital Research implementa­
tion of Subset G was started in 
mid-1978 and completed two years 
later. The compiler is a three-pass 
system written in PL/M. The first 
two passes are machine independent 
and produce symbol tables and inter­
mediate language suitable for any tar­
get machine. The third pass is largely 
machine dependent and is dedicated 
to code optimization and final ma­

1 

chine-code production. The compiler 
is accompanied by a linkage editor 
(compatible with the Microsoft for­
mat), a program librarian, a set of 
runtime subroutines, and a relocating 
macro assembler. 

Thus, PL/I completes the final level 
of the inverted pyramid of support 
tools. The message should be clear to 
the application programmer: it is not 
the system language or the operating 
system which is important in the 
production of a final application. 
Rather, it is the availability of a stan­
dard, widely accepted application 
language that can provide program 
longevity. Once expressed in PL/I 
Subset G, the program can be trans­
ported through the CP/M family of 
operating systems to a variety of 
minicomputer systems. Digital 
Research has a long-term commit­
ment to PL/I support for popular op­
erating systems and processors. 

New Processor Architectures 
We've spent little time discussing 

processor refinements. What is hap­
pening to our software tools as we 
augment our 8-bit machines with the 
more powerful 16-bit processors? 
Will 16-bit pr"ocessors replace 8-bit 
machines, or are they simply a tem­
porary phenomenon in the transition 
to 32-bit machines? 

There are several considerations 
when answering these questions. 
First, 8-bit machines are economical 
to produce, their software systems 
are mature, and they satisfy the needs 
of a substantial computer base. 
Therefore, we can safely assume that 
8-bit machines are here to stay. 
Newer 16-bit machines are marginal­
ly faster, but they have substantially 
more address space. To use this addi­
tional address space, the computer 
must contain more memory, which 
increases the computer system cost. 

As system costs increase, the mar­
gin between low-end minicomputers 
and high-end microcomputers 
diminishes, placing microcomputer 
hardware and software manufac­
turers such as ourselves in direct com­
petition with major minicomputer 
manufacturers. The 16-bit machines, 
by their nature, introduce memory 
segmentation problems that are not 



WHY SPEND MORE WHEN 

YOU CAN'T BUY BETIER? 

BUY MEMOREX FLEXIBLE 


DISCS FROM PACIFIC 

EXCHANGES AND SAVE. 


For Data Reliability­
Memorex 
Flexible 
Discs 

CALL FREE FOR PRICES & INFORMATION 

(800)235-4137 
PACIFIC 
EXCHANGES 

..lc----..1 100 Foo1hlll Blvd. 

In California, (805)543-1037 

DEALER INQUIRIES INVITED ~ • C.O.D.'s ACCEPTED 

San Luis Obl.spo. CA 
9340 1 
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present in 32-bit processors. 
Finally, we should note that 16-bit 

minicomputers are already out­
moded, and all serious manufacturers 
are pushing 32-bit machines. This 
leads to the following conclusion: if 
we are tracking the minicomputer 
world, we can assume that the future 
will be with the 32-bit processors. 

Currently, however, 32-bit ma­
chines are not available in quantity. 
Even when they are available, there 
will · be delays while manufacturers 
tool up for production. At the 
moment, the 16-bit processors offer 
an intermediate solution. Digital Re­
search has provided initial support 
for Intel's 16-bit machines-iAPX-186 
and iAPX-286-which are versions of 
its 8086 product line. Intel pro­
vided PL/M-86, rehosted from the 
8080 line, which was used by Digital 
Research to generate CP/M-86 and 
MP /M-86. In both cases, the fun­
damental design remains basically the 
same as that of the 8-bit version, with 
the addition of memory management 
and enhancements to the file system 
that match new computing resources. 

A familiar program environment is 
retained so that program conversion 
is simplified. 

CP/NET and related network soft­
ware will be available sometime this 
year. Intel's 8087 (an arithmetic co­
processor for the 8086) is of particular 
interest since it directly supports 
binary and decimal operations, which 
substantially increase PL/M-86 ex­
ecution speed. 

In addition to the 8086, the CP/M 
family will be adapted to the 16-bit 
machines that prove popular, with 
special interest in the 32-)Jit architec­
tures as they become available. Dur­
ing this development and. rehosting, 
however, the 8-bit processors will 
continue to be supported with new 
tools and facilities, since this con­
stitutes, without doubt, our best 
customer base for some time to come. 

Software Vendors 
We've concerned ourselves with 

three levels of software tools that sup­
port the most important level: the ap­
plication programs . A major reason 
for CP /M's popularity is the general 

availability of good application soft­
ware. At last count, there were about 
500 commercially available CP/M­
compatible software products. 

Through the combined efforts of 
CP/M distributors, independent ven­
dors, and CP/M users, we are par­
ticipating in a software commodity 
market with quality and variety that 
is unequaled by any minicomputer 
or mainframe manufacturer. The 
large CP/M customer base allows a 
vendor to produce and support a soft­
ware package at low end-user cost. 
This increases the customer base, 
drawing more vendors with lower­
cost good-quality products. This 
cyclic effe.ct is, today, solving the 
"software crunch." 

The tools are available, and it is the 
responsibility of independent soft­
ware vendors to continue developing 
their own specialized markets. In this 
way, computer software technology 
will reach virtually all application 
areas where low-cost, reliable com­
puting is required. Refinements? My 
friend, they're up to you .• 

Price-Performance Breakthrough 

at OMIKRONT\I 

OMIKRON has set new 	 All purchasers of our Initial offerings include: 
Price-Performance standards MAPPER I CP/M* Adaptor 
in the micro-computer industry for the TRS-80 Model I are now • Word Processors 
with the formation of COUGAR eligible to receive Omikron's • Languages 
- the official Omikron Users 	 newsletter, the OMIGRAM--­
Group. 	 offering the very best in CP/M • Data Base Managers 

Software at unprecedented 
group purchase rates. 

MAPPERH, III for the Model III available soon. 

Write or call now for free brochure 

Dealer and Quantity Discounts now Available. 
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INTE{TEC
DJ\T/\ 
~EMS 

64K 
ONLY 
$3395 

More than an intelligent terminal, th~ SoporBraAn outperforms many other 
systems costing three to five times as much. Endo'wed with a helty amount ol 
available software (BASIC. FORTRAN, COBOL). the SuperBrain is ready to 
take on your toughest assignment. You name ii! General Ledger, Accounts 
Receivable. Payroll. Inventory or Word Processing...the SuperBrain handles 
all of them wilh ease FEATURES INCLUDE: 
• 2 dual-density minitloppies with 360K bytes of disk. storage • A CPI M Disk 
Operating System with a high-powere d text edi to r. assembler and debugger. 

Model OD SUPER BRAIN HARP DISKS 
720K Bytes disk storage 
and 64K RAM 

$3895 

..\~'f.\ CORVUS 
,... 5 MEG 
ONLY $3750 

I 
16 Fix ed- Hi 
Removable 

$9995 

f!., complete self-contained computer system with APPLESOFT floa~ i ng point 
BASIC in ROM. l ull ASG 11 keyboard in a lightweight molded ca rr ying case. 

Features Include: 
•auto-start ROM• Hi-Res graphics and 15 color video output. 
•Expandab le lo 48K. 

Supertalker .... ..... . . . $2.79 
Disk .... . ............. 645 
Add-on Di sk. . .. ........ 525 
Pascal Card. . . . . . . . . . . . 495 
Business Software . . . . . . 625 

Micromodem ... . 
Superterm (24 x 80) . . 
Speechlab. 

'.'. $379 
395 
229 
225 
200 

Communication Card . .. , 
Modem .. ............ . 

• 80 column by 25 line display 
• 12" CRT 
• New screen editor 
• Split screen processing 
• Super fast string handling
• 15 additional basic commands 
• Supports relative record processing 

Model 8032 
32K memory 

$1795 

NEW! 
Model 8096 
96K memory 

Call for price 
NEW 8050 DUAL DISK $1795 

1 million bytes on-line storage
and DOS 2.0 operating system 
NEW 2031 SINGLE DISK $595 

EPSON 
MX-70 
MX-80 
MX-80FT 
MX-100FT 
Call fo r Prices 

CENTRONICS 
700-9 • 180 cps B1-01rect1onaJ • Up to 1s· 

Paper Wicmi • g x 9 MatnJt 
• Upper/ lower Case$1795._-e~~ · • T tar.:101 Feed 

• RS-232 

Monitor . . . 159 Graphics Printer ....... . 
595 ·-----··Printer Card. . . 180 GraphicsTablet .. 795 704 

$1295 

~. 

NEW STORES 
OPENING JUNE 15 

NY 1301 Franklin Ave., 
LONG ISLAND, '. s k Fifth Ave.) 
Garden City (Opposite a s 

S NY 100_17 Queens Blvd. 
FOREST HILL , • 
(At 67th Road) 

Coming Soon to Westchester 

• 60 cps • Up to 15" paper width 
•Tractor Feed• Parallel Interface 
for Apple & TRS-80 • 2 channel 
vertical forms! • Top of Form! 

737 Parallel $895 

~ interfaces 
~ standard 

• Built-in color video interface creates 
~ vivid 8-color graphic displays 

• MICROSOFT"" BASIC, plus many 
unique features combine to produce a 
high-performance DISK BASIC 
System. 

• Five dual-level user-programmable 
function keys 

• A built-in numeric key pad 

DEALER INQUIRIES 
INVITED ON OIABLD. 
CENTRDNICS. 
SUPERBRAIN 

-
VR-300 . .. ....... .. . . . ..... $1795 
(25cps Letter Quality) 
EPSON MX-80 .. . .. .. . ..... $ 645 
Paper Tiger 445 . . . . . 795 
Paper Tiger 460 . . . . . . . . . . . 1295 

MONITORS 



System Notes 


LIST-A Source-Listing 

Progrant for the C Language 


Jeff Taylor, The Toolsmith 

POB 22511, San Francisco CA 94122 


Most UNIX-system utilities read from a standard input 
device and write to a standard output device. The White­
smiths C compiler shows its heritage by doing the same. 
Until it informs you, for example, that there is a semi-

About the Author 
Jeff Taylor is the owner of The Toolsmith , a software house. He 

received his bachelor's degree and did graduate work in electrical 
engineering, specializing in computer science, at the University of 
California, Davis. 

STRETCH THE POWER 
Of Your HP-85 or Commodore Pet/CBM With TNW 's IEEE-488 Bus 
System Building Blocks .. . 

TNW's RS-232 SERIAL INTERFACES 
Connect your PET/CBM to any RS-232 Serial Printer. Piotter. CRT 
Terminal. Modem. or other device: 

ONE CHANNEL 
OUTPUT ONLYTNW-1000 $129 
ONE CHANNEL 
INPUT AND OUTPUT 

TNW-2320 
TNW-2000 $229 

TWO CHANNELS. INPUT & OUTPUT. $369 
12 RS-232 CONTROL SIGNALS 

TURN YOUR PET INTO A TERMINAL 
Access Timesharing Systems and Bulletin Boards with TNW 's Pterm 
Software and full service telephone modem: 

AUTO ANSWER/AUTO DIAL 
USEWITHDAATNW-103 $389 

Pterm also works with acoustical couplers and other modems interfaced 
to the PET with the TNW-2000 or TNW -2 32D. Electronic mail and TWX 
Terminal programs also available. All units are addressable IEEE-488 
devices. complete with power supply cabinet. full documentation and one 
year warranty. 

TNW CORPORATION 

3351 Hancock St.• San Diego . CA. . 92110 (714) 225-1040 
TWX910-3 35-1194 
Visa/Mastercharge Welcome • Dealer inquiries invited 

colon m1ssmg on some line, you don't notice that the 
source listing isn't being printed. LIST is a program to 
print source listings. (See listing 1.) Each line is labeled 
like the compiler's error listing. The version presented 
here is a system note, and you will probably want to add 
more features. 

LIST reads the files named on command line and writes 
the listing to the standard output. If the files are not 
named, input is taken from the standard input. The stan­
dard input and output default to the user's terminal but 
can be redirected to or from other devices or files, such as 
the line printer. Each file's listing starts a new page. At 
the top of each page is the file's name, the page number, 
and the date. Obtaining the date from the operating sys­
tem depends upon your equipment; the code shown is for 
RT-11. The function DATE returns the number of bytes 
in the date and puts the date's character string in its single 
argument. 

The C language allows an #include statement. The 
preprocessor pass of the compiler replaces the #include 
statement with the contents of the file it names. As an op­
tion, LIST can insert the contents of .the file after the 
#include statement. The -n flag on the command line 
turns on #include processing for nonheader files. The - h 
option includes header files. Header files are those with 
the extension .H (such as STD .H, which is the standard 
header file supplied by Whitesmiths). The depth to which 
#include can be nested depends on your stack size. Listing 
1 was printed by the command: 

list -n > Ip: list.c 

where Ip: is the line printer. The #include processing was 
performed excluding header files. The angle brackets ( < 
and > ) indicate redirection of the standard input and 
output, respectively. 

The subroutine PAGINATE uses a technique that is 
described in Principles of Program Design by M A 
Jackson. If each print line could be read from a scratch 

Text continued on page 246 
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Penril 300/1200-Bell 212A style . . . . . . $799 
Bell 212A style. 1200 baud and 300 baud. Manual origi­
nate, auto-answer. Full duplex. RS232. Direct connect 
to phone lines via RJ11 C standard extension phone 
voice jack. 1 year warranty. 

DECVT100 

. DEC VT100 ... $1668 

Teletype 
Model 43 

Teletype 
Corporation 

Teletype Model 43 KSR with RS232 
and Connec tor Cable ..... .. ....... $999 

30 CPS. Dot matrix. 132 cols. True descenders on lower 
case. Excellent print quality lor dot matrix printer. Pin 
feed. 

NEC Corporation 
NEC Spinwriter 5510 & 5520 

5520 KSR Spinwriter .. .. .. .. .. .. .. . .. .. . $3088 
55 CPS. Impact printer. Selectric print quality. Change­
able print fonts. 110, 300 and 1200 baud data rate . Nu­
meric keypad. Friction and tractor feed. 

5510 Spinwriter .. . . ... .. .... ... ....... .. . . $2754 
55 CPS. Impact printer. Selectric print quality. Change­
able print Ion ts. 110, 300 and 1200 baud data rate . Fric­
tion and tractor feed. 

U.S. Robotics 
USR-330A 
Bell 103/113 style 
USR-3300 
Bell 103/113 style 

USR-330D . .... .. . $339 
Bell 103/113 style. 330 baud. Manual originate, auto­
answer. Half/full duplex. RS232. 1 year warranty. Direct 
connect to phone lines via RJ11 C standard extension 
phone voice jack. 

USR-330A .. .... ... ..... .. .. ... .. .... .. .. .. .. $399 
Same as USR-330D but includes auto-dial capability. 

Perkin-Elmer 
Corporation 

Superowl 1251 

Perkin-Elmer Superowl 1251 .... . ..... $1564 . 
Intelligent, editing CRT. Detachable keyboard. 32 fully 
programmable function keys. Intelligent printer part. 
Business forms character set. Block mode. Protected 
fields. Blinking fields. Numeric fields. Reverse video. 
Hall intensity. Polling. Down line loading ol options. Re­
mote control ol all options by host computer. Settable 
tabs. Status line. Separate numeric keypad. Transpar-

DEC LA120 

Digital Equipment 
Corporation 

DEC LA120 . . . $2388 
180 CPS. Dot matrix. Upper/lower case. 1 K buffer. De-

1 signed for 1200 baud communications. 30 character 
answerback message. Adjustable line spacing. Adjus­
table character sizes including double sized characters. 
Settable horizontal and vertical tabs. Top-of-form capa­
bility. RS232. 

Perkin-Elmer 
Corporation 

.,,,,,,,,,,,..-~ssycat 650/655 
~ CRT Screen Printer 

650/655 Pussycat CRT Screen Printer. $899 
100 CPS. Extremely compact and quiet. 110 to 9600 
baud rate. 2K buffer. Ideal for producing rapid, reliable 
hardcopy ol your CRT screen display. Can be added to 
any CRT with our interface option. 

U.S. Robotics 

The 
Phone Link 
Acoustic 
Modem 

Bell 103/113 style .. .... .. .. .. .. .... .. ....... $179 
300 baud. Sleek, low profile. Originate and answer cap­
ability. Hall/ lull duplex. Sell-test. RS232. Light displays 
for On, Carrier, Test, Send Data, Receive Data. 15 oz. 

Perkin-Elmer Corporation 
... ·---··-······- ··-­

Bantam 550B ... . $694 
Compact. Silent. Upper/lower 
case. BOth col. wrap-around. 
Bell. Integrated numeric pad. 
Printer port. Transparent 
mode. Editing features. 
Tabbing. 

Bantam 550E ... $755 
Same as 550B plus 
separate numeric key­
pad and cursor direction 
keys. 

Bantam 550S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $879 
Same as 550E plus block mode. 8 function keys, and 
protected fields, reverse video fields, hall intensity 
fields, blinking fields. 

550 Options 
20mA Current Loop Interface ......... $70 
Non-Glare Screen ........................ $25 
2nd page of memory (550S only) .. $100 

30 CPS. Dot matrix. Upper/lower case. 4 character 
sizes. Up to 217 cols per line. 6 lines per inch settings. 
Friction feed. Settable tabs. RS232. 

DEC LA34AA ...... ... .................. . .. $1095 
30 CPS. Dot matrix. Upper/lower case. 8 character 
sizes including double size characters. 6 lines per inch 
settings. Up to 217 cols per line. Friction feed. Settable 
horizontal and vertical tabs. Top-of-form capability. 

Options for IA34AA and IA34DA 
Tractor Feed Mechanism . ..... ....... $114 
Numeric Keypad w/ Function Keys .. $69 
Pedestal .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $100 
Paper Out Sensor ... . .. ... . .......... . .. . . $25 
APL Capability with APL Keycaps .. $499 
2K Buffer with Text Editor and 1200 Baud 
Communications Capability .... .. $499 



Syste111Note1-------------------------------------------------------­
Listing 1: The program LIST. Normal operation produces a listing with pagination, top and bottom margins on each page, and a 
header on each page. 

list.c 24 October 1!/80 

list.c 1: II include <st.d.h> 
1ist.c 2: Hinclude ( local.h> 
list.c 3: /t lister - list 'c' source files 
list.c 4: :f:/ 

list.c 5: 
Jist.c 6 : F I 0 st ,ji n : / ''' st <1 nd;;1rd in 1:.u t buffer * I 

7,1ist.c I• 

1ist.c 8: BOOL n_flag = NO; 
1ist.c 9: BOOL h_flag NO; 
1ist.c 10: 
list.c 11: Hinclude "diagn.c" 
di<1·3n.c 1: 
di::1·3n.c 2: /t diagnostic - spit out error Message t/ 
di<1•F1.c 3: diagnostic(fatal,argsl 
di<1·r11.c 4: BOOL fat<il; 
di<1•3n. c 5 : TEX T :1: c1 r ·.3s ; 
di<1·3n. c 6: { 
di<1gn.c 7: FAST TEXT tta; 
dia·3n.c 8: 
dia ·3n. c 9: for(<1 = iargs; ~' <:1 I= NULL; ++;:i) 

di::1·3n.c 10: write!STDERR,ta,lenstr(tall; 
di<1gn.c 11: write(STIIERR,"\n",1l; 
di<1·3n.c 1 2 : i f ( f c1 t a 1 ) 
di<1·3n. c 13: exitlNOl; 
dic1•r11.c 14: } 
list.c P· 
list.c 13: hnclui:Je "p<1·.3in8.c" 
pa·3in8.c 1: 
p<19i n8. c 2: !!include "d<:1te.c" 
d::1te.c 1: 
date.c 2 : I''' dc1 t e - return current d::1 t e • i f c1 "i"i',I in "bu f" i : / 

dc1te.c 3: BYTES date!bufl 
dc1le.c 4: FAS T T E X T :f:t, uf ; 
dcite. c 5: { 

d<1te. c 6: BYTES i totd l; 
d<1te. c 7, COUNT eMtll;I• 

date. c 8: FAST TEXT *b = buf; 

iiei t e. c 9: TEXT :1:cpystl'l l; 

date. c 10: union d<1te { 

o:fate.c 11: COUNT c1l l; 

dc.te.c ·12: struct { 

d<1t.e. c 13: unsi·3n.:.::·d yec1r:~s; 


d<1te. c 14: unsigned ,fay::1; 

date. c 15: unsigned Month:5; 


24 Cle tober 1980list.c 

' .d<1te. c 16: f ~ 

o:fate.c 17: } tMp; 

d<1te. c 18: st <it i c TEXT *Months[ J = {" J;::1nu::11·y" ~ "Febr•..1<1·ry", "M;:1rch", "April", "M<1'( 1 

, "Jun•:/', 

d<1te.c 19: "July", "Au•3ust", "SepteMber", "Octat•er", "NoveMbe1·", "DeceMber"}; 

dc.te.c 20: 

d<1te. c 21: tMp.all = eMt(0374,012<<8l; I* systeM call t/ 


Listing 1 continued on page 238 
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ALL TIESE FEATURES... 

IN THIS SMALL SPACE... 


AT THIS LOW PRICE! 

Greater computer power ... fewer separate 


components ... larger capability ... simpler to 
 4.695operate .. .. modular maintenance .. . 
These are the unique benefits of the Quasar 


Data QPD-100 Floppy Disk Computer ... plus 

unsurpassed reliability ... plus 12-month warranty on all PC boards. 


system to our 16 BIT 

systems available. 

to fit them. 

and one 51/4 microwinchester hard disk. 

18" wide 

167/a'' deep 

11 " high 


Its highly reliable, industry-standard MFE drive is compact. 
Accepts both single AND double-sided disks. 

Upgradeable from the Z-80::® microprocessor-based 
microprocessor-based system by simply 

plugging in extra PC cards. Hard disk and multi-user 

As your requirements grow, your QDP-100 can grow 

The Quasar Data QDP-100H is a larger version with 
6-megabyte capacity; includes one double-sided floppy 

Both the Quasar Data QDP-100 and QDP-100H are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica­
tions. And ask for a demonstration. Dealer inquiries invited. 

QUASAR DATMS QDP·100 
COMPUTER SYSTEM. 

-

Z-ao,4-Mh;EATURr=s 
641{ rnern CPu 
Two (2'\ ory, bank 

d ' doub/ . se/ectab/
ensity 8,, e-sided d e 

Four (4) floppies 2' OUble-
Ports ' rnegab

Double- . ...2 serial 2 Ytes 
disk Stded, doub/ . Para/le/ 

CP'IM controller t e-density
2.2 o ' 0 4MB 

0 Peratin Os. MP;M 
S-100 (/EE g system. (Ornu_lti-user 
BAs1c LANE) rnotherboar~t1ona1) 

cornpiler GUAGE . . 
Rea/-tirn · C-BAs1c 
M . e clock 

on1tor in PRO 
Manuals su . M 

tation an/Plted: All d 
"CpI M H Schematicsocurnen­

Accountin andbook" by ~eluding 
AIP, P1A systems: GI L Ybex. 

· tncluded. . AI R, 

Complete systems available 

-•
•

\::!••~ 
Z·BO is a trademark of Zi log Corp. 

CP/M and MP/M 

are trademarks of Digital Research Corp . 


#1~' 
QuasarData Products ii~ iffe 
10330 Brecksville Road, Brecksville (Cleveland), Ohio 44141 .//j,\\\.

Phone: 216/526-0838 I 526-0839 '!//If/'\\\\\"\ 
Telex: 241596 

Circle 305 on Inquiry card. 



Systen1Note•-----------------------------------------------------­
Listing 1 continued: 

date.c 22: if(tMp.all == 0) /t no date :1:/ 

i:fat.e.c 23: return<Ol; 
elate. c 24: buf += itoblbuf,tMp.dav,Ol; /t day of Month t/ 
d<1te. c 25: buf = cpystr(buf," 11 ,MonthsEtMp.Montt1-lJi" ",NULU; 
d<1te. c 26: buf += itoblbuf,tMp.year+1972,0l; /t year A.D. 

")(.d<ite.c .._, return(buf-bl; 
d<1te. c 28: .r ' 

p<t·3in8.c 3: 
pti·3in8.c 4: /:1: ski~· - output "n" blank lin12s 1:/ 

p<1·3in8.c 5: COUNT skip(n) 
p<1·3in8.c 6: FAST COUNT n; 

7. {pa·3in8.c .I 

p<1·3i n8. c 8: FAST COUNT t = n; 
pa·3in8.c 9: 
pagin8.c 10: wt1ile(t-- >OJ 
p<19in 8 .c 11: putch( ·'\n·' l; 
pagin8.c P· return(n); 
i::ic19 i n8. c 13: } 

p<1·3i n8. c 14: 
p<19i n8. c 15: !!def in<? i'1i~RGIN1 3 /:1: top 0 f ~u ti th~ line[1::1·j(~ 

.L ­

p;19in8.c 16: !!define MARGIN2 2 /:+'. title line to body :f:/ 
p<tgin8.c 17: lldefine MARGIN3 2 /:f: body to bot tor; of p::1·3e :f:/ 

pagin8.c 18: 
p<19in8.c 19: TEXT ttitle = NULL; 
pa·3in8.c 20: int page_size = HARD PAGE; /t lines per page ~/ 
p<1·3in8.c 21: 

/1: i'ionth of ve<;r :i: 1 

t/ 

:I:/ 

Listing 1 continued on page 240 

~R~E:;;,~_-;A~~l~S=-A~T~m;;e::R~E~O~ ~A~T~U~S':"R:;Er7om-;:e::-: ~E~oITTs::-R~TLir1LiiiE~ RAcE~o=t~ - :a• 
u 

~ HARD DISK MULTIPLEXOR WITH 10 MEG HARD DISK 
~ FOR THE TRS-80* Mod II 
~ NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 
E 

8 • Allows up to 4 Mod ll's to connect to a single controller - up to 4 hard disk 

ti:; drives per controller. Users may access the same file simultaneously (first-come 

u first-served). 

~ • Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives 

1 along with RACET Hard/Soft Disk System (HSD) software. 

~ • Access times 3 to 8 times faster than floppy. Mixed floppy/hard disk operation 

>" supported

g • Gompalible with your existing TRSDOS programs1 All BASIC statements 

:ow,_ are identical. 

• A single file may be as large as one disk. Alternate mode allows ·24-million 
~ byte record range. Directory expandable to handle thousands of liles. 
~ • Includes special utilities - backup and copies, HPURGE for multiple deletions, 
g? HDCS directory catalog system, and Hard Disk Superzap. FORMAT utility 
a: includes options for specifying sectors/gran. platters/drive. logical disk 
5l size, etc. 

ti:i HARD DISK DRIVE & CONTROLLER RACET HSD Software
$5995 $400 
~ C f f OE 
a: a11 or mu1tiuser pricing. Oea1ers call or M pricing. 

l INFINITE BASIC (Mod I & Ill Tape or Disk) Mod I $50.00, Mod Ill $60.0D 
.; Extends Level II BASIC with complete MATRIX functions and 50 more string 
~ functions. Includes RACET machine language sorts! Sort 1000 elements in 9 
8 seconds!! Select only functions you want to optimize memory usage. 
t;:; INFINITE BUSINESS (Requires Infinite BASIC) Mod I & Ill $30.00 
~ Complete printer pagination controls - auto headers, footers, page numbers. 
a: Packed decimal arithmetic - 127 digit accuracy +, - , •, /. Binary search 

~ of sorted and unsorted arrays. Has~ codes. 

w BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.00 

§ SEEK d FIND f r f v · bl L' N b St · K d 'All' 


an unc ions or ana es, me um ers, rings, eywor s.§ options available for line numbers and variables. Load from BASIC - Call with 
t;:; 'CTRL'R Outnut to screen or printer! 
~ DSM Mod I $75.DO, Mod 11 $150.00, Mod Ill $90.0D 
a: Disk Sort/Merge for RANDOM files. All machine language stand-alone package for 
~ sorting speed. Establish sort specification in simple BASIC command File. Execute 
t;: from DOS. Only operator action to sort is to change diskettes when requested 1
5l Handles multiple diskette files! Super fast sort limes - improved disK 110 times 
ti:; make this the fastest Disk Sort/Merge available on your TRS. 
u (Mod I Min 32K 2-drivesystem. Mod II 64K 1-drive. Mod Ill 32K 1-drive)< 

~ 

**NEW** DISCAT (32K 1-drive Min) Mod 1, Ill $50.00 !!l 
This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep ~ 
track of thousands of programs in a categorized library. Machine language program ;;J
works with all TRSDOS and NE WOOS versions. Files include program names and I 
extensions, program length, diskette numbers, front and back, and diskette free space. D 

~ 
* *NEW* * !!l 
KFS-80 (1-drive 32K Min - Mod II 64K) Mod I, Ill $100.0D; Mod II $175.00 c 
The keyed file system provides keyed and sequential access to multiple files. Provides ~ 
the programmer with a powerful disk handling facility for development of data base =< 
applications. Binary tree index system provides rapid access to file records. ijj 
**NEW* * I 
MAILLIST (1 -drive 32K Min - Mod 11 64K) Mod I, 111 $75.00; Mod II $150.00 ~ 
This !SAM-based maillist minimizes disk access limes. Four keys - no separate '21 
sorting. Supports 9-digit zip code and 3-digit state code. Up to 30 attributes. Mask 0 

and query selection. Record access times under 4 seconds!! ~ 
g 

**NEW** LPSPOOL (32K 1-drive Min) Mod I $75.0D jy; 
LPSPOOL - Add multi-tasking to permit concurrent printing while running your 
application program. The spooler and despooler obtain print jobs from queues D 
maintained by the system as print files are generated. LPSPOOL supports both ~ 
parallel and serial printers. !!l 
UTILITY PACKAGE (Mod 1164K) $150.0D fg 
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' 1XHIT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover date from 
bad diskettes! XCOPY provides multi-file copies, 'Wild-card' mask select, absolute ~ 
sector mode and other features. SUPERZAP allows examine/change any sector on !:!l 
diskette include track-0, and absolute disk backup/copy with 110 recovery. DCS !::; 
builds consolidated directories from multiple diskettes into a single d[splay or S 
listing sorted by disk name or file name plus more. Change Disk 10 with DISKID. ;;; 
XCREATE preallocates files and sets 'LOF' to end to speed disk accesses. DEBUG II cn 
adds single step, trace, subroutine calling, program looping, dynamic disassembly I
and more!! D 

~ 
DEVELOPMENT PACKAGE (Mod II 64K) $125 .00 ~ 
Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model g 
11 .i ntedrface to the M'~d1osoft h'Editfor ADsskP.mb1er Plus' software package including -5 

1 11 0up oa mg services an oatc es or is · ~ RACET ..::3 " 
~HECK, VISA, MIC, C.0.D., PURCHASE ORDER COMPUTES ""3 jy; 
TELEPHONE ORDERS ACCEPTED 17141637•5016 1330 N. Glassel, Suite 'M' 

D
"TRS·BDISAREGISTEREDTRADEMARK Orange CA92665 ')>

OF TANDY CORPORATION ' 
r;_ ~E~O!!l.S ~A~T~L.!.!.!.E~A~E~~te~ ~~0.!!lS~2T~L~S~R!£.E~mJ!!;!!e~ ~E~O~ ~A~T~L~S~R!.£.ET~m~te!.;" ­
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MICROBYTE INTRODUCES 

MORE PROFIT FOR YOUR BOTTOM LINE 


32K STATIC MEMORY BOARD 
•Fully S100 bus compatible, IMSAI, SOL, ALTAIR, ALPHA MICRO 
•Uses Intel low·power 2141 L-4 4Kx1 Static RAM 
•2 MRz or 4 MRz operation 
•Gold contacts for higher reliability 
•Thermally designed heat sink (board operating temperature 0-70 'C) 
•Commercially designed power bus; 7 ground bus bars; 0.1 uf 
decoupling capacitors 

•Fully tri-state buffered 
•Inputs fully low-power Shottky Schmitt Trigger buffered on all 
address and data lines 

•Phantom is jumper selectable to pin 67 
•Each 4K bank addressable to any 4K slot within a 64K boundary 
•4K hardware or software selectable 
•One on-board 8-bit output port enables or disables the 32K in 4K blocks 
•Selectable port address 
•4K banks can be selected or disabled on power on clear or reset 
•Will operate with or without front panel 
•Compatible with Alpha Micro, with extended memory management 
for selection beyond 64K 

•No OMA restriction 
•Low power consumption 800mA 
•Fully warranted for 120 days from date of shipment 

Circle 228 on inquiry card. 

DISK CONTROLLER 
•OMA to within 16M byte of memory 
•State-of-the-art NEC765 LSI Controller 
•IEEE-S100 compatible 
•OMA arbitration allows use of multiple boards within a system 
•PLL data recovery for totally reliable operation 
•Write pre-comp switched at mid-disc for reliable double density 
operation 

•Supports up to four ( 4) drives 
•Power On, Power Off or Reset deselects drives to avoid 
damaging files 

•Drive deselect Time Out, deselect drives not in use 
•Single or double sided operation 
•Single density/double density operation 
•8" standard drives 
•Separate Vee supply for data recovery to eliminate possible noise 
problems 

11 
64K DYNAMIC RAM BOARD 

•Fully S-100 bus compatible/Alpha Micro compatible 
•64K x 8 bit dynamic RAM 
•Low power: + 8VDC@ 700 ma 

+16VDC@100.ma 
-16VDC@ 25 ma 

•Built-in-parity with LED indicator and vector interrupt 
•Memory addressable in four 16K banks 
•Hidden refresh 
•Gold contacts for high reliability 
•72-hour Burn-in 
•Memory mapped via DIP switch 
•Built-in programmable write-protect 
•Programmable control port for parity and bank control 

MICROBYTE has the products - from memory 
boards to complete S-100 systems, and we offer 
the rest of the value cluster - call today for the 
whole story on how you can become a Micro­
byte dealer. 

4 PORT 1/0 
•Quad RS-232C Serial Ports, One 20mA Current Loop Port 
•Fully IEEE S-100 Bus Compatible 
•Asynchronous Communications with Z80A-Dart(TM) or 
Synchronous Communications with Z80A·SIO/O(TM) 

•Fuli Set of Modem Control Signals, including RI (Ring Indicator) 
•Easily Configurable to Any Type of Terminal Interface 
•110 Servicing Environments: (1) Polled; (2) Bus Vector; 
(3) Z80 Mode 2 Vector 

•Off-Board Interrupt Daisy Chain Capability 
•Special 	 Receive Conditions: (1) Framing Error; (2) Parity 
Error; (3) Receiver Overrun Error 

•Baud Rates Selected Individually from 50 Baud to 300K Baud 
•72 Hour Burn-In 

MICROBVTE 1198 E. Willow St., Signal Hill, CA 90806•(213) 595-8571 
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Sy1te1nNotes-------------------------------------------------------­
Listing 1 continued: 

pc-13in8.c 
pc-1·3in8.c 
pa ·3in8.c 
pc-1·3in8.c 
pc-1•3in8.c 
pc-19in8.c 
pc-1·3i n8. c 
pc-1•3 i n·a. c 
pc-1•3in8.c 
pc-1·3in8.c 
p<1·~i nB. c 
pc-1gin8.c 

22: /t paginate - separate streaM of buffers into pa3es * / 
23: pa·3inc-1te(buf) 
24: TEXT H•uf; 
25: { 

BYTES datell,itobll,lenstrll.putlinCl; 
27: static int line; /t line nuMber ~ithin page t/ 
28: static int page = o; 
29: TEXT tttp[20J; 
30: 
31: 	 iflp<1·3e !=OJ / :1: M.A. J ;·:1ckson ···s pro3r<:1M :i.n<.1 ers :ieo11 

·3oto resuMe; 
33: I* rec-id :f:/ 

techni·~ue us•?d t / 

list.c 

p:::1·3i n8. c 
pc1 '.3in8.c 
r·· cl '3 i n8 •c 
pc-1 ·3in8.c 
pc-1·3i n8. c 
pcigin8.c 
pa•3in8.c 
pc-19in8.c 
pc-1·3i n8. c 
pci3in8.c 
p<1·3i. nS. c 
i::ia·3in8.c 
i::ia·3in8.c 
pc-1·3in8.c 
p<1·3in8.c 
p:::1·3in8.c 
pc-: ·3in8.c 
pci·3in8.c 
p<1 ·3in8.c 
1: 0 a·3 i n8 •c 
pc-1•3in8.c 
p<1·3i n8. c 
p<1·3iii8. c 
li s t.c 
Jist.c 
:i. :·1c1. c 
:Lncl.c 
:i.nc 1. c 
:i.nc1: c 
:i.ncl.c 
:i.nc 1. c 
:i.ncl .c 
incl. •: 
:inc 1. c 
:incl. c 
:incl.c 
:inc 1• c 
:incl. c 
:inc 1. c 
:i. nc1. c 
:i. nc 1. c 

34: 
35: 
36: 
37· 
38: 
39: 
40: 
41: 
42: 
43: 
44: 
45: 
4 6: 
47: 
4 8: 
49: 
50: 
51: 
52: 
53: 
54: 
55: 
56: 
14: 
15: 

1: 
2: 
3: 
4: 
5: 
6: 
7"I • 

8: 
9: 

10: 
11: 
12: 
13: 
14: 
15: 
16: 

24 Dc t ot•er 1?80 

wh	i 1e ( buf I = NU LLl { I :1: whi 1e ( ! end of f :i. l c ) :1: / 

++p :::1·3e; 
line= skiplMARGIN1 l : 
if (title != NULL) { /t output title, pa ge H & date t/ 

putlin!title,lenstrltitlell; 

putlin( "\t\t\t\t\t F'r:1·3e: ", 12); 

putlinltMp~itobltMp,page,O J l; 

putlin(" \ t", 1); 

putlinltMp,dateltMpll: 

line+= skiplMARGIN2l; 

} 

whilelbuf != NULL &8 line < page_si z e- MARGIN3 l [ 
putlinlbuf,lenstrlbufl l ; 
++l:ine; 
/ :f: r!~i:I d :f:/ 

return; 
resuMe: ; 

} 

skiplpage_size-linel; 

line = o; 

} 


pc19e = o; 

} 


!!include "inc:l.c" 

/ * include - include file in s */ 
COUNT include(fi l e,ftnl 

FAST TE XT • file ; 
COUNT l1ftn ;1!); 
{ 

FAST COUNT return code; 

TEXT tbuybuf ( J: 

FAST FID *fdi 

FI 0 :;:fc 1ose ( l, \:fopen(); 


return_code = NO; 

f,j = IFID :+: ) tiu c;b uf( .\ std :tn is i z1:·oflFIO ) l; 

if ( fopen!&stdin,file.READJ == NULL) 


di ::1 ·3 nos tic (ND," c :::in _, t open " , f i 1e, NULL) ; 

else { 
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:i. nc 1. c 1?: return code= (tftnllfilel; 
inc 1. c 18: fclose(Sst•Hnl: 
:i. nc 1. c } 

list.c 

inc 1 . c 
j.ncl.c 
:i.ncl.c 
:i.iiC 1. C 

J.ist.c 
list.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenn.c 
filenM.c 
filenM.c 
filenM. c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenr1.C 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM.c 
filenM. c 
filenM.c 
filenM.c 
list.c 
list.c 
det::1b. c 
det::1b. c 
det.<1b. c 
detab.c 

20: 
21: 
22: 
23: 
16: 
17: 

1: 
2: 
3: 
4: 
5: 
6: 
7, 
I• 

8: 
9: 

10: 
11: 
P· 
13: 
14: 
·15 ~ 
16: 
17: 
18: 
19: 
20: 
21: 
22: 
23: 
24: 
25: 
2 6: 
'l7.._,. 
28~ 

29: 
30: 
31: 
32: 
18: 
19: 

1: 
2: 
3: 
4: 

2-4 October 1980 

cpybufl&stdin,fd,sizeoflstruct fioll; 
freelfdl; 
return!return_codel; 
} 

~include "filenM.c" 

TEXT :1: pref i ;.: = '"': I* include prefix •I 

/t get_n<iMe - ext ract file nane froM line* ' 
BYTES get_naMe!line,filel 

TEXT tfile,*line; 
{ 

TEXT :;:,jeliMi 
BYTES cpybuf I), instr I l, lens tr I), n; 

whilel•line == ' ' : : 
++line; 

ifl*line == '\n'l 
n = lenstr l filel; 

<~ 1	~;; e { 

n = o; 
i f I :;: 1 i n e ::: = ... "·" ) { 

,jelin = 11 
\ 

11 \n 11 
; 

++line; 
} 

... \ + ·"*line== ...... 

... <"' ) {else ifl*line 
,jeliM = ">\n"; 
++line; 
n 	= cpybuflfile,prefi x,lenstrlprefixl 1; 
} 

else 
deliM = " \t\n": 

n += cpybuflfile+n,line~instr!line,deliMll; 

:Hfile+n) "'EDS; 
'j' 

return(nl; 
} 

!*include "det<:1b.c" 

/• detab - replace tabs with blank s */ 
BYTES detab!s,dl 

FAST TEXT ts,td; 

list.c 24 October 1?80 

1jet<:1b. c 
det<1b. c 

5: 
L'u. 

{ 

FAST BYTES i: 

Listing 1 continued on page 244 
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EAST COAST 	 WEST COAST 

OMEGA Sales Co. OMEGA Sales Co. 

12 Meeting St. 3533 Old Conejo Rd. #102 
Cumberland, RI 02864 Newbury Park, CA 91320 

1-800-556-758& 	 1-800-235-3581 

1-401-722-1027 	 1-805-499-3678 

CA. TOLL FREE 1-800-322-1873 

ANADEX 
$1299 

EPSON MX-80 PRINTER 
INTERFACES: IEEE $55 , TRS•80 $35 , 
APPLE INTERFACE 7 CABLE $90, 16K ATARI 800 
RS•232 $70 $779 

TELEVIDEO 912C $669 

TELEVIDEO 920C $729 

TELEVIDEO 950 $1049 

ATARI 825 PRINTER $729 

ATARI 850 INTERFACE $169 

ATARI 810 DISK $449 

(Call for price list of ATARI Software) 

NEC MONITOR 12" WE WILL NOT BE UNDERSOLD!$219 

• 	NO SURCHARGE FOR CREDIT CARDS 
•WE ACCEPT C.O.D.'S 
•ALL EQUIPMENT FACTORY FRESH 


W/MANUFACTURER'S WARRANTY 

• 	STOCK SHIPMENTS USUALLY SAME DAY OR NEXT DAY 
• 	NO HIDDEN CHARGES ­

WE LIVE BY OUR PUBLISHED PRICES 


·z ; EAST COAST I WEST COAST ·B 

OMEGA SALES COMPANY 
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EAST COAST WEST COAST 

OMEGA Sales Co. !1MEGA Sales Co. 

12 Meeting St. 3533 Old Conejo Rd. #102 
Cumberland, RI 02864 Newbury Park, CA 91320 

1-800-556-7586 1-800-235-3581 

1-401-722-1027 1-805-499-3678 

CA. TOLL FREE 1-800-322-1873 

$429 

OKIDATA 
MICROLIN 

80 

LEEDEX/AMDEK 
--- ­ VIDEO 1 OOG 

$169 

, SPECIAL OF THE MONTH 1 


INTERTEC SUPERBRAIN 64K RAM $2849 

NEC 5510 SPINWRITER $2395 

OKIDATA MICROLINE-83 $949 

APPLE II PLUS 48K $1179 

APPLE DISK w/ 3.3 DOS Controller $545 

APPLE DISK w/o Controller $435 

BASE II PRINTER $649 

HAZELTINE 1420 $799 

NORTHSTAR HORIZON II 32K QD $2975 

ATARI 400 SK $399 

ATARI 400 16K $499 

RADIO SHACK 16K Level II Model 3 $875 

RADIO SHACK 64K Model 2 $3449 

':El EAST COAST I WEST COAST B 


OMEGA SALES COMPANY 
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Systen1 Notes--------------------------------------------------------­
Listing 1 continued: 

det<:1t•. c 7: 

detc:1b. c 8: for!i = 0; td ~ ~s: ++sl 
det<1b. c 9: if ( :f: 5 - ­ ;· \ t ..· ) 

detc:1b. c 10: do 
deti:1b. c 11: :/: d++ ··­·­ ·' ·' .' 
det<1b. c "''"".•I

I.:.• while ( ++i~~8 l; 
detab.c 13: el;e { 
detc1b.c 14: ++ i; 
det<1b. c 15: ++d; 
detc1t•. c 16: } 

1:1ett1b. c P·I• i'eturn ( ++i); 
det<1t•. c 18: } 

list.c 20: 
list.c 21: /:t. chec~.._include - do possibl::~ include !='"uc:-~s '. ;i :-<: ·•·/ 
Jist.c •")'111

.,:,,;.,,, check include(line l·­
list.c ,...,..,. 

... .:i. FAST TEXT :t:l i ne; 
list.c 24: { 

list.c 25: FAST BYTES n; 
list.c 
list.c 

26: 
')( . 
.::..1 

TEXT fileEMAXFILE+1J; 
int li;t<l; 

list.c 28: 
list.c 29: for! ; iswhite (tline>; ++linel 
list.c 30: 
list.c 31: if(cMpt•uf(line,"~include ",9Ji { 
list.c 3".'-• n = get_naMe!line+9,filel; 
list.c 33: if!cMpbuf(~fileEn-2J,".h ",?'l ' I* header file t' 

list.c 34: i f(h_ fl<1·jl 
list.c 3c-..J. includelfile 1 &listl; 
list.c 3.J: } 

list.c 3'·! • else { /t non-header file :r/ 
Jist.c 3 8: i f( n_fl <1 ·3 J 
]ist.c 39: includelfile.&l1stl: . . 
list.c 40: } 

list. c 4••
I• ' f 

list.c 4 '.l • } 

list.c 43: 
Jist.c 44: / :1: list - lc:1t•!?.l <1ft1j print lines of "f ile " :1:/ 

list.c 45: list(filel 
list.c 46~ TEXT :;:file; 
list.c 47· { 

list.c 48: BYTES ·;:ietl i.n(l,itol:i!l : 
list.c 49: TEXT talloc(l,tbuf,*line,teMp[4J; 

24 Octot•E·r 1980Jist.c 

list.c 50: FAST BYTES 1, t; 

Jist.c 51: FAST COUNT line nuMber = O; 

list.c 52: Hdefine BORDER MAXFILE+7 I* assuMes < 1000 lines */ 

list.c 53: 

Jist.c 5 4: t•uf = <"illoc(HARD_IJIDTH+1, 0 l; 


C"C"oJist.c .J.J. line = <1lloc<MAXLINE+1,0); 

list.c 56: filllbuf,BORDER, ' 'l; 

list.c 5 7: bufEBORDER-2J = / : / ; 

1ist.c 58: cpybuflbuf , file,lenstr(filell; 

list.c 59: while l l = getlinlline,MAXLINEll { 

list.c 60: line[Min!l,HARD IJIDTH-BORDERlJ = EDS; 


Listing 1 continued on page 246 
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if He'd used select,m 

it wouldn't have taken seven days 


•Learn SELECT in just 90 minutes. A whole new word processing software 
concept that kicks the coded key habit and frees you from complicated instruction 
manuals. SELECT is fast. SELECT is logical. With single key mnemonics, you'll use 
dozens of commands that instantly access the rich capabilities of this system. There's 
nothing like it. 

Simply hit "C" and you'll be ready to Create a document. 
Key "I" and you'll be in the Insert mode. 
Key "M" and Move entire blocks of text ... and key dozens more. 

That's all there is to it. You'll get all that word processing software promises .. . plus a 
few surprises. 

SELECT with SUPERSPELL: The only microcomputer software with an integrated 
spelling dictionary. To proof your text all you do, of course, is to key "S". SUPERSPELL 
with its 10,000 word dictionary scans your text at computer speed then displays and 
corrects all your typing errors. You can increase SUPERSPELL's word power and 
customize the dictionary by adding new words, one at a time. Ask to see it today at 
your local dealer. 

SELECT with SUPERSPELL .. . just a little byte more. 
TM 

SELECT wi ll run on any machine that uses CP/M or M P/M • • or its derivatives. 

It needs 40K of RAM and two disk drives. Special version now available for 
Radio Shack Mod II .. • and Apple II ' .. • 

• SELECT and SUPERSPEl l are trademarks of Select Information Sys lems Inc . ________._ -~~ • • CPIM and MP/Mare trademarks of Digital Research--i:l!.S!...... • • • A trademark .JI Tandy Corp. 
• • • • A trademark of App le Computer Inc.·······-­INFORMATION SYSTEMS 919 Sir Francis Drake Boulevard· Kentfield. California 94904 · (415) 459-4003 
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System Notes-------------------------------------------------------­
Listing 1 continued: 

list.c 
Jist.c 
list.c 
list.c 
Jist.c 
list.c 
list.c 
list.c 
Jist.c 
list.c 
list.c 
list.c 
list.c 
list.c 
i.ist.c 
!lst.c 
Jist.c 
Jist.c 
., . c + ­
.I. l -· , • L 

IS t.c 
is t. c 
is t. c 
i ~ t. c 
i st. c 

l1st.c 
Ji~t.c 

list.c 
list.c 
:tist.c 
list.c 

61: 
.S2: 
63: 
64: 
65: 
66: 
67: 
68: 
69: 
70: 
71: 
72: .,,, 
I ~ ' 

74: 

76: 
7?: 
78: 
79: 
80: 
81: 
8':l. 

83: 
84: 
85: 
86: 
87: 
88: 
89: 
90: 

t ~ itoblteMp,++line_nuMber,tl; 

cpybuflbuf+BORDER-2-t,teMp,tl; 

detablline,buf+BORDERl; 

p<1 ·3 i na t e I b LI fl ; 

if!n_fla9 : : h_flagl 


check_includelline>: 
} 

} 

BOOL Main(ac.~ vl 

BYTES c1c: 
TEXT ·t::t:;:•;; 
,_r 

FAST TEXT *s; 

TEXT buf[MAXLINE+1J,tgetflag;ll: 


if(~ = getflagsl&ac,Xa v, ''h,it,n,p#",&h_ fl as,Xorefi x,X n_fl~g,~pa~e_ s ize)! 

di <1·3n ost i c IN 0, "t• <; d fl<•·~: ". s, NULL! ; 
if(<1C <= 0) { 

1is t (ti"); 
p<1·3 i i1<1te (NULL l; 
} 

el::e 
do 

',­
} 

{ 

{ 


Litle= ·f::;1 1;: 

i r: cl u1j c ( t. :i. t 1 e ~ &1i ::.t ~ ; 
p<1·ji 1-i:1te ( tWLL); 
} while(++~iv. ··- -ac); 

Text continued from page 234: 

file, this is what the subroutine would look like in 
pseudocode: 

read line; 
while(not end of file) I 

do page header; 
while(not (end of file I I bottom of page)) I 

print line; 

read line; 


I 
do page footer; 

I 

For efficiency and simplicity, a pointer to each line is 
passed to PAGINATE instead of read from a file. A 
NULL pointer indicates end-of-file. The usual method is 
to turn the code inside out around the read statements. 
Jackson advocates keeping the structure the same and re­
placing each read statement by an assignment to a state 

·variable, a return statement, and a label. The state vari­
able serves as a "bookmarker," so that execution can 
resume where it left off. A switch statement at the sub­
routine entrance will jump to the proper label on the next 
call. This technique may not be well received by the more 
fanatical GOTOless programming advocates, but this 
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was the first paginate subroutine I have written that 
worked perfectly on the first try. In PAGINA TE, the 
page counter is used as the state variable. If PAGE equals 
0, then execution continues at the first read statement; 
otherwise, it jumps to the read in the innermost loop. 

LIST did not spring full-blown from an exhaustive de­
sign process but evolved over a period of time. As with 
most computer efforts, I had only a general idea of the re­
quirements-features were added, removed, and genera­
lized. The header-file exclusion option originally only af­
fected the standard header file STD.H. Functions were 
moved around within the code to tighten up the structure 
or to generalize a subroutine. Concatenating the file 
name, line number, and source line was originally done 
in PAGINATE. Moving it out allowed PAGINATE to be 
used in other programs. Several extensions are being con­
templated, but the cost (in time) to implement them ex­
ceeds the cost of not having them. Being able to exclude 
an include file by name (-x filename) would be useful on 
large programs with a lot of previously developed code. 
When the preprocessor conditional compilation state­
ments #if and #ifdef are used, it's practical to have LIST 
handle them correctly. Each of these extensions would, 
however, require more time to implement than the ex­
isting program.• 
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The UNIX Operating System 

and the XENIX Standard 

Operating Environment 


Never has there been a greater de­
mand for software that is easy to use 
and maintain, and independent of the 
hardware on which it runs. As the 
price of software rapidly outpaces 
that of computers, the need to in­
crease software productivity and 
reduce duplication of effort has 
become paramount. 

Microsoft's XENIX operating 
system offers one solution to the soft­
ware crisis developing in the 
microcomputer world. Unlike the 
operating systems offered for 8-bit 
machines, the XENIX system is a 
powerful multiuser timesharing 
system with hundreds of utilities and 
is the basis for a highly productive 
software development environment 
and a general-purpose applications 
system. 

The XENIX operating environment 
combines two key elements: the 
design of the widely acclaimed UNIX 
operating system and the inclusion 
of the major high-level languages that 
are standard within the 8-bit 
microcomputer world (see figure 1). 
Microsoft's transport of the XENIX 
system to major 16-bit micropro­
cessors has made it the first 
hardware-independent operating 
system. 

The heart of the XENIX system is 
the UNIX operating system developed 
at Bell Laboratories and licensed by 
Western Electric. The UNIX system's 
elegant design combines power, flex-

UNIX is a trademark of Bell Laboratories. 
XENIX is a trademark of Microsoft. 

Robert B Greenberg 

XENIX Product Manager 


Microsoft 

10800 NE Eighth, Suite 819 


Bellevue WA 98004 


ibility, and simplicity, and its vast 
array of software utilities greatly in­
creases productivity. Thus, the UNIX 
system is an ideal candidate to serve 
as a solution to the software crisis. 

Microsoft plans to make the XENIX 
operating system (which is an 
enhanced version of the UNIX 
system) into a commercial standard. 
And, in addition to supporting and 
enhancing the operating system 

The XENIX system Is 
one approach to 

solving the software 
crisis developing In the 
microcomputer world. 

proper, Microsoft will adapt high­
level languages, such as its BASIC in­
terpreter and compiler, FORTRAN, 
Pascal, and COBOL, and other soft­
ware tools, such as data-base man­
agement and communications soft­
ware, to run under the XENIX operat­
ing system. 

To understand the elegance of the 
basic UNIX design and the further 
enhancements in the XENIX system, 
we must take a closer look at the soft­
ware. In this article, I will describe 
the main features in the UNIX 
operating system, discuss some of its 
strengths and weaknesses, and con­
clude with a discussion of the evolu­
tion of the XENIX operating environ­

ment from the UNIX operating 
system, and how it can help solve 
critical software issues. First, a histor­
ical overview. 

Origins of the UNIX OS 
The UNIX operating system was 

originally developed at Bell Lab­
oratories by Ken Thompson, an 
employee engaged in various pro­
gramming research projects. With ac­
cess to an abandoned DEC PDP-7 
computer that had no software, 
Thompson decided in 1969 to write a 
set of programs that would aid him in 
software research. Over a period of 
several years, and with the help of 
fellow researcher Dennis Ritchie, this 
set of programs evolved into a full 
operating system. By 1972, it was 
recoded for the DEC PDP-11 com­
puter in a newly designed high-level 
language, called C. The system 
gained recognition within the Labs 
and their parent company, Western 
Electric. 

Word of the quality of Thompson 
and Ritchie's UNIX operating system 
spread rapidly. Universities, in par­
ticular, expressed interest in obtain­
ing UNIX, and in 1973, Western Elec­
tric agreed to distribute the system to 
nonprofit organizations and prompt­
ly licensed several dozen educational 
institutions, including Columbia 
University, the University of Alberta 
(Canada), The Children's Museum 
(Boston), Princeton University, and 
Harvard University. By 1975, UNIX 
had become sufficiently popular in 
the academic world to justify the 

248 June 1981 © BYTE Publications Inc 



• 
• 
• 
• 
• 

• 
• 

• 
• 

• 
• 

• 

• 
• 
• 
• 
• 

• 
• 

• 
• 

• 
• 

• 

DOES YOUR PRINTER HAVE A ONE TRACK MIND? 

ANNOUNCING:• 
• The 

• 
• 


• 
• Paper Tractor . • 

• 

This revolutionary product acts as a carrier, protecting 

The Paper Tractor turns your tractor feed printer into and guiding any standard letter or legal size paper 
a friction feed printing system. Inexpensively. through the printing area. Any paper. Bond, 

parchment, onionskin, vellum, NCR. Even your
With The Paper Tractor you can abandon dull 

company or personal letterhead . 

• 
continuous form stock and move into new realms of 

high quality personalized writing paper. Without The Paper Tractor is a unique solution to the 

costly hardware modifications. restrictive nature of the tractorfeed printer. 
 • 
) Fits 9Y2" or 14Y2" print frame . ) Proven with all major manufacturer printers, including Epson, 
) Compatible with Matrix, Impact, Daisywheel and Ink Ejection Tiger, Tl, GP-80M, and more. 

printheads. ) Designed for use with forward/reverse plotting printers. 
) Fits front, back and dual tractor paper feeds. ) Inexpensive! 
) Designed with self-aligning feed system. one for $19.50 
) Positions letter or legal size paper automatically with an two for $18.00 each 

edge-protecting guide. three or more for $16.50 each 

• • 
Leave the boredom of continuous form behind. Display your work in 

style. Be dynamic with The Paper Tractor. 


.----------------------------------------------------------------------------------------------------­
1 
I 

: The Paper Tractor 

I P.O. Box 4218 

1 Santa Barbara, CA 93103 


STREET ________________ 

D Check or Money Order • 
I 

•D MasterCard D Visa # CITY -------- STATE __ ZIP ____ 

Expiration Date -------------- PHONE(____ ----- - ----- ­

Please send me Paper Tractors for Phone Orders: 800-235-6967. I 
I 

D 9Y2" D 14Y2" wide printer. In California call (805) 966-5448. Distributors welcome. I 
I 

I 
I 

Printer Model -------------- California residents add 6% sales tax. I 
I• 
I 

•I 

•
-----------------------------------------------------------------------------------------------------' 
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XENIX OPERATING ENVIRONMENT 

USER­UNIX UNIX V7 MICROSOFT MICROSOFT DEVELOPEDV70S SOFTWARE SUPPORT LANGUAGES SOFTWARE 

Figure 1: Microsoft's XENIX operating system. The five "layers" of the XENIX software structure are shown. XENIX, a superset of 
Bell Laboratories' UNIX operating system developed in the early 1970s, has a hierarchical structure. Each of the five layers depends on 
the layers beneath it for its operation. The bottom two layers represent the latest version of UNIX (version 7). The remaining three 
layers are the refinements that combine to make the XENIX system. 
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10 
Computer 

Trade 
Shows 

Let your customers know that you mean 
business - show with 

Comp-U-Con 
The schedule of shows will be 1981 

1 Cleveland, Ohio - August 14-16 
2 Milwaukee, Wisconsin - August 20-23 
3 St. Paul, Minnesota - September 9-11 
4 Detroit, Michigan - September 24-26 
5 Pittsburgh, Pennsylvania - October 1-3 
6 St. Louis, Missouri - October 15-17 
7 Dallas, Texas - October 22-24 
8 Los Angeles, California - November 8-1 0 
9 San Francisco, California - November 19-21 

10 Denver, Colorado - December 3-5 

Comp-U-Con Company presents - 10 Home and Business Computer Festivals - From Coast to Coast. 
These shows will be directed toward the home user/hobbies! and small businessman and will be promoted by a full scale publicly 

appealing package of inducements - such as speakers on subjects of particular interest to the targeted groups and a drawing for a 
$3000.00 computer system . 

11 your company has an interest in greatly increasing its sales this fall and does business within a 300 mile radius of any or all of the 
targeted cities . These shows are exactly what your looking for. 

You may participate on two levels. You may either purchase Booth space, in which you can present and demonstrate your goods 
directly to the public, or you can purchase advertising space in each shows handout brochure that will be given to all that attend . 

The average attendance is expected to range from 20,000 up to 35 ,000 people with additional information going out by mail to those 
who can 't attend. , 

Please Call or Write today for complete details and costs. Write to - The Weston Research Institute, P.O. Box 175, 
Waverly, IA 50677 or Call Jeff Weston, Collect at (319) 268-1953. 

Note - Because of limited space availability , an early reservation is recommended to assure you of space. 
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Circle 85 on inquiry card. 

11 or 11 Plus 
$1180.00* 

$525.00* 
'$399.00* 

Integer Card $158.00* 
Apple Soft Card $158.00* 

48K 
3.3 Disk 
Lang Sys. 

IDS Printer 
Model 445 $ 695.00* 
Model 445G $ 750.00* 
Model 460 $1095.00* 
Model 460G $1145.00* 

T I Printer 
Model 810 $1625.00* 

System B $5299.00* 
VIP $3599.00* 
3005 $7250.00* 

Add 3% for shipping.On C.O.D.s 
Pay shipping in advance. 
For faster delivery send 
cashiers checks. 
Hawaii residents include 
4% sales tax 

Computer 
Warehouse 

P~o. Box 1777 
Honolulu, HI 96806 
(808) 523-1552 
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creation of a UNIX users' organiza­
tion, later called USENIX. 

The first public release of the UNIX 
operating system, labeled version 5, 
was an unpolished snapshot of a 
research project that was still evolv­
ing. It was replaced in 1975 with ver­
sion 6, a system that is still operating 
today at many sites. UNIX continued 
to evolve, benefitting from the feed­
back it received from scores of inter­
nal and external test sites. 

In January 1979, Western Electric 
released version 7. By this time, hun­
dreds of man-years' effort has been 
expended on UNIX's design and soft­
ware utilities, with most of the system 
coded in C. Research had proven that 
UNIX was compatible with the con­
cepts of memory-limited computers, 
machine transportability, networks, 
and multiple-processor designs. 

Unfortunately, there was no single 
standard design for UNIX. Because 
the operating system was simple and 
easy to change, almost every site 
altered it to meet their specific needs. 
Harvard, the University of California 
at Berkeley, and the RAND Corpora­
tion each offered a set of modif ica­
tions. A number of incompatible ver­
sions of UNIX existed within Western 
Electric. 

In addition, there has been a legal 
impediment to the UNIX system's 
distribution. The system is available 
essentially free-of-charge for educa­
tional institutions. Legally, however, 
Western Electric cannot be in the soft­
ware business, so the commercial 
world is offered the operating system 
under noncompetitive terms: source 
code as is and no warranty, support, 
or maintenance-a steep fee for soft­
ware that was never intended to serve 
commercial applications outside of 
Western Electric. 

It had become clear that the sup­
port of a commercial software com­
pany was essential if UNIX was to 
become a software standard. In 
August of 1980, Microsoft announced 
that it would offer and support 
XENIX, a commercial version of the 
operating system, on 16-bit micro­
processors. Working closely with 
Western Electric and a newly formed 
commercial users' organization, 
Microsoft intends to establish a stan­

<lard industry version of UNIX that 
can provide a highly productive en­
vironment worthy of meeting the 
challenges of software development 
in the 1980s. 

UNIX Design Goals 
Two aspects of UNIX's origin have 

contributed to its design: (1) it was 
created in a few man-years by two 
people, and (2) the implementers 
were also major users of the system. 
The result is a polished, consistent, 
coherent design. UNIX achieves great 
power and flexibility, including com­
patible interfacing between all its 
features, without resorting to a large, 
complex program. An experienced 
system programmer can understand 
the entire operating system in weeks, 
rather than months. 

The UNIX system's design goals 
unite various features supported by 
the UNIX sytem into a consistent and 
simple whole. The first design goal is 
to support a very basic level of func­
tionality within the operating system 
itself, relying on normal user pro­
grams to provide sophistication. Such 
features as line printer queuing, 
login/logout, monitor commands, 
and file access methods are im­
plemented as normal user programs 
instead of operating-system func­
tions. This approach, which reduces 
the overall complexity of the system, 
has several advantages. Functions are 
more modular, and therefore easier to 
debug, features can be altered and 
upgraded without stopping the 
operating system, and alterations 
made to one feature are less likely to 
affect the rest of the system. Finally, 
individual users may create personal 
versions of certain features. 

The second design goal is gen­
erality-that is, having a single 
method serve a variety of related pur­
poses. For example, the same system 
calls are used to read and write disk 
files, devices, and interprocess 
message buffers. Likewise, the same 
naming, aliasing, and access protec­
tion mechanisms apply to data files, 
directories, and devices. As a final 
example, the same mechanism is used 
to trap software interrupts, user abort 
requests, and processor traps. The 
benefits of generality extend well 
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A definite breakthrough in Hard Disk controllers: 

The HOP™ from ACT. 


HOW we HOP™ up 5114" Hard Disks. 

Take a close look at the industry and 
you'll find lots of folks clamoring for the 
chance to utilize the new S%" 
Winchester-type Hard Disk microcom­
puter systems. The reason for this is ob­
vious: the SW' Hard Disk packs millions of 
bytes of on-line data storage in the same 
space as a SW' standard floppy. Hard 
Disks also offer a degree of high relia· 
bility and high access mass storage that 
instantly obsoletes the floppies. 

The problem most people had was 
finding a S%" Winchester-type Hard Disk 
with a decent controller package. For 
a while it seemed like an industry-
wide problem. Until now. A com­
pany named ACT is announ­
cing the HOP™! It's a 
whole new approach to 
affordable Hard Disk 
controllers. And it 
works great! 

our Digital Data 

Separator means faster, 

more reliable throughput than 

Analog Separators. 


The secret to our success lies in a new 
approach to Data/Clock separation. 
While others struggle to manhandle an 
Analog Data Separator into their con­
troller cards, we at ACT took a complete­
ly different approach-a digital one. 

What we came up with is the HOP™. It 
is a Digital Data separator that fits the 
SW' Winchester-types like hand-in-glove. 

we created a package that'll beat the 
pants off any other SW' Hard Disk or 
floppy it comes up against-all at a price 
you can't ignore. 

Finally, a SW' Hard Disk micro­
sequencing controller package with an 
efficient, floppy-like interface. we·re 
talking about megabytes of formatted 
data storage to match the demands of 
today's <and tomorrow's! sophisticated 
programming. Your multi-terminal and 
real-time transaction oriented systems 
never had it so good. Or, so affordable. 

What OEM buyers 
should know 
about the ACT 

HOP™ package. 
OEM buyers shou ld 

know that ACT offers a 
complete S%" micro-sequen­
ing Hard Disk controller to­

gether with the remarkable HOP™ 
Data separator package. Offered 

separately are the HOP™ Digital 
Separator cards-all with OEM quantity 
discount rates which are positively 
attractive. 

If all this sounds good on paper, just 
wait until you see the HOP™ in action! 
Your horizons will dramatically 
shift-upwards. 

Clip and mail the coupon for quick 
response to your questions. or better 
yet, give us a call at <703l 471-97SO, TELEX: 
440-388 ACTSYS, for some no-nonsense 
reasons to get off the stick ... and on 
the HOP™! 

American Computer 
and Telecommunications 
Corporation 

Clip and mail coupon to: 
11301 Sunset Hills Road 
Suite A-4, Rest on, VA 22090 
(703) 471-6288 

r----------~ 

HOP™ Ta It! 
861 

u Tell me more: send technical specs. 

u Please set up an OEM demonstration for us. 

U Send me Quantity Pricing Schedules. 

LJ Have an ACT representative contact me. 


My interest is: u immediate u 3months 

LJ 6 months u 9 months u longer 


My S'lo" Hard Disk Drive interests center on: 
LJ S·100 Microcomputer Systems 
u H·B9 Heathkit computer Systems 
LJ TRS-BO Radio Shack Computer Systems 
u Other. specify _______ 

My Hard Disk/HOP'" package interests center 
on: 

LI Seagate Technology-ACT sw· Hard Disk 
package 

LJ Shugart Associates 
u Olivetti Peripheral Equipment 
LI Tandon 
Li Irwin International 
u International Memories 
u New world computers 

Name__________~ 

Title 
company_________ 

Address 

City/State/ZIP------­
Phone ( _ _J 

'------------~ 



---

beyond the simplicity of design; 
UNIX programming style is notably 
flexible, extensible, easily learned, 
and easily debugged. 

The third goal is to accomplish 
large tasks by combining several 
small tasks whenever possible. 
UNIX's filters are an excellent exam­
ple. A filter is a program that pro­
cesses a single stream of input to 
generate one output stream. The 
UNIX system has a large variety of 
filters, including those that perform 
multicolumn formatting, string 
replacement, text processing, char­
acter translation, sorting, and 
graphics interfacing. Programs that 
generate output, such as the 
assembler, do not include facilities for 
listings; this task is accomplished by 
feeding programs directly to the 
various filters. This keeps the large 
programs simple to use, lets a user 
learn about each filter separately, and 
allows for special combinations of 
formatting without multiplying the 
options that each program would 
then have to support. It also leads to 
a uniform appearance of formatted 

output and the commands needed to 
produce it, and yields all the benefits 
of modular solutions to complex 
problems. 

The vast number of utilities pro­
vided with the system and the ease of 
linking them together via pipes pro­
vide a surprising amount of func­
tionality. For example, to find out 
how many people are currently using 
the system, you need only feed the 
output of the system "who" com­
mand to the utility that prints· the 
number of lines in its input. Thus, the 
command line: 

who I we -1 

causes the output of the who com­
mand, which might look like: 

arw console Jan 30 14:20 
bobg ttyOO Jan 30 01:00 
henry ttyOl Jan 30 12:50 
gordon tty03 Jan 29 10:08 

to be fed to the program "we," for 
"word count." The -1 option tells 
we, which normally prints the 

number of characters, words, and 
lines in a file, that we only want to see 
the number of lines. Thus, this com­
posite command prints a number 
which is the number of users on the 
system: 

>who I we -1 
4 
> 

As a final step, we can create a file 
called "users," which contains the 
line: 

who I we -1 

Typing "users" causes the command 
interpreter (or shell) to execute that 
line, and type the number of current 
users. We have now created a new 
system command. 

A more dramatic example is shown 
in the following sequence: take a pro­
gram that puts each text word in a file 
(or files) onto a separate line. Con­
nect the output to a program that 
sorts lines into alphabetical order. 

Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 

R2 1/0 RM-10 
S-100 ROM, S-100 


RAM &1/0 
 RACK MOUNT 
BOARD CARD CAGE 

ECT's R21/0 is an S-1 00 Bus 1/0 Board with 3 Serial 
1/0 Ports (UART's), 1 Parallel 1/0 Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 

ECT's RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage ( 19"W x 12.25"H x 8"0), the MB-10 Mother 
Board (with ground plane and termination) all 1 0 
connectors and guides and the P S-15A Power Supply 
(15A@ 8V, 1.5A@ ± 16V). $295.00 

E~T'ELECJRONIC CONTROL JECHNOLOGY•;;n~1) 686-8080 
763 Ramsey Ave., Hillside, NJ 07205 
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The Hl-Q* Printers Now Presents 

The 84-G at Only $19500 


• One for every need 

• 4 models (DIP-81, 82, 84, 85) & many features to choose from 

• Friction, Tractor, or both; Sheet, Roll or Fan Fold Paper DISTRIBUTOR 
• Standard, enhanced, double or Graphic Printing 

INQUIRIES INVITED • Disposable print head rated 100 million characters 

• 100 CPS bidirectional printing, 60-150 lpm with short-line cancelling 

• 80, 800, or 2K FIFO buffer 

• X-on X-off, or RS232C to 9600 baud and/or parallel 

• Reliability 100% continuous duty cycle 

~ Ip • inc. 745 At•otio Awooe. Bm.;oo, MA 02111 • (617) 482-4214 *High-Quotient of performance to cost. 

Circle 118 on inquiry card. BYTE June 1981 255 



The output is a sorted list of all words 
in the text file(s). This list is fed to the 
program "uniq", which removes adja­
cent duplicate lines. The result is a 
data stream that contains one line for 
each different word in the original 
file(s). This stream is in turn con­
nected to a program that reports dif­
ferences between two files (one file 

KEY 

• = DI RECTORY 

= FILE 

• =DEVICE 

0 = REFERENCE POINTS 

z 
0 
c 
a: 
0 
(.!) 

I 
I 
I 
I 
I 
I 
I 
I 

A B c A B 
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being a list of 30,000 words from the 
dictionary). Thus, typing the line: 

prep file I sort I uniq I comm wdlist 

will result in a list of words present in 
"file" but not present in "wdlist". 
Without writing a line of code, you 
have created a simple spelling pro­
gram! Now, by creating a file called 

OPERATING 
SYSTEM CODE 

MAIN COMMANDS 

"spell", which contains the line: 

prep$* I sort \ uniq \ comm 
/usr/dict/words 

you have created the command 
"spell". Note that the "$*"is replaced 
by the command line interpreter with 
the arguments typed to the spell com­
mand. The UNIX sytem's command 

File at 1 
File at 2 
File at 3 
File at 4 

Directory at 5 
File at ·6 
File at 7 

Device at 8 
Directory at 9 

Can Be Referenced As: 
/USR/BOBG/WORK/B 
/USR/BOBG/C 
/USR/GORDON/M BOX/A 
/USA/GORDON/A 
/USA/GORDON 
/USR/BIN/FOO 
/UNIX 
/DEV/MEM 
/USR/BOBG 

Or: 
../BOBG/WORK/B 
../BOBG/C 
MBOX/A 
A 

. ./BIN/FOO 

../. ./UNIX 

../../DEV/MEM 

../BOBG 

Figure 2: Hierarchical structure of the names and conventions for getting to any reference point in a typical XENIX file structure. In 
this example, it is assumed that the user is at reference point 5 (blue arrow). A list of instructions for getting to the various reference 
points appears beneath the diagram. (The file and directory labels shown here are actual labels used in the author's system.) To get to 
file 1, the user types "/USER!BOBG!WORK!B". XENIX then progresses down the tree from the root directory (at top) to the 
branches USR, BOBG, WORK, and B, arriving at point 1. Alternatively, the user can use the command " . .!BOBG!WORKIB", 
where " .. " refers to the parent node of the node currently in use. In XENIX, ". " refers to the node itself. 
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Pan Am puts the 

middle seat outof 


business. 


The.loss. however, is your 
gam. 

For when you fly in our 
new business section~ you'll 
never get stuck in the middle. 
Or by an elbow. 

Because in Pan Am's 
Clipper® Class, we've elim­
inated the bane ofbusiness 
travelers. The middle seat. 

But we didn't stop with 
merely removing the seat in the 
center. We replaced every one of 
them. With seats that are totally 
new. 

(They're the same seats se­
lected for First Class on the next 
generation of jets. The ones due for 
oelivery around 1985.) ,....____ 

Our new seats are wider 
and larger than the ones you're , 
probabTyused to. Which means 
they're much more comfortable 
thanseats in your business-as­
usual section. 1. 

And since there are fewer 
of them, you get an additional 
dividend . Room. 

What's behind our move to 
remove the middle seat? Same 
motivation that's made Pan Am 
the innovator in air travel: concern 

for your comfort and conven­
ience. 

That's why Clipper Class 
is now a distinctly separate 
part of the plan. e. Especially
for people who travel on 

business. 
And the reason we off er 

amenities not normally found 
this side of First Class. Every­
thing from special check-in 

facilities to gourmet food served 
on fine china. 

The bottom line? Simply 
that. from nine U.S. cities to 32 desti­
nations all over the world, no otherG 
airline offers a better business I
section:" 

So tell yourTravel Agent 
or Corporate Travel Department 
you want Clipper Class. 

On the airline that ~ 
believes putting the middle 

seat out ofbusiness is putting 
the business traveler first. 

@ 

*New Clipper Class is currently ava ilable 
to selected destinations. New destina tions 
are being added each week. And by mid­
year. our new Clipper Class will be offered 

on our entire 747 fleet- and on certa in L!Olls­
worldwide. 



interpreter, the shell, is a fully in­
teractive language in its own right. 

UNIX Operating System Design 
The UNIX design introduces few 

new concepts because it borrows 
heavily from the better aspects of 
previously existing systems. UNIX 
contains numerous features found in 
the MULTICS and AOS operating 
sytems, and the language C is mod­
eled after BCPL. However, the 
coherence and simplicity with which 
the chosen features interact result in 
an unusually elegant design that has 
great merit of its own. 

The UNIX operating system sup­
ports a multiuser, multitasking en­
vironment. Each user has full access 
to the resources of the computer on a 
timesharing basis. UNIX implements 
scheduling and swapping algorithms 
that allow the processor and memory 
to service more tasks, seemingly 
simultaneously, than would other­
wise be possible. UNIX also includes 
various protection schemes that pro­
tect each user from the others. This 
functionality contrasts markedly with 
the current microcomputer systems 
that simplify hardware operation by 
providing device drivers but make 
little attempt to extend the computer's 
utility. 

The UNIX file system is a recursive 
structure originating from a root 
directory. The root directory con­
tains the names of files and subdirec­
tories; the subdirectories contain 
names of other files and additional 
subdirectories, etc. When a user logs 
into the system, he is assigned a 
specific subdirectory as his current 
working directory. Full path names 
for files consist of a possibly null se­
quence of subdirectories separated by 
a slash, beginning with either the root 
or the current working directory, and 
followed by the file name. By conven­
tion, the file in each subdirectory 
called " .. " refers to the parent direc­
tory (see figure 2). Thus the user has a 
concept of local and global files 
neatly organized into directory 
groupings. 

File names refer to data files, the 
directories themselves, character 
devices such as user terminals, block 
devices such as magnetic tape, file 
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systems mounted onto other disk 
devices, and interprocess commun­
ications devices known as multi­
plexed pipes. Multiple names (called 
aliases) can be assigned to any of 
these objects. A set of information, 
including owner and access permis­
sions, is stored with each object; the 
directory entries only specify names 
for the objects. 

Programs communicate with their 
environment with read and write calls 
directed to a set of open files. Each 
program starts with three open files: 
standard input, standard output, and 
error output. Normally, these files 
are connected to the user's terminal, 
but a powerful command-language 
program, the shell, allows easy and 
invisible reassignment of these chan­
nels. A program can also open any 
other object (file, device, etc) named 
in the file system to which it has ap­
propriate access permission. Using a 
special call, a program can create 

SYSTEM 

INITIALIZATION 

LEVEL 


INTERACTIVE 
SHELLS 

OFFSPRING 
PROCESSES 

pipes, data channels that allow for 
communication between the program 
and any other programs connected to 
an end of the pipe. 

All 1/0 (input/output) operations 
are performed as byte streams, with 
all channels appearing to contain a 
sequence of bytes until a globally de­
fined end-of-file condition is in­
dicated. Random access is also sup­
ported, using a call to reposition 
within the stream. Neither record 
sizes nor file types are imposed by the 
operating system. The system handles 
all interrupts and buffering, and each 
1/0 call is suspended until the re­
quested 1/0 operation can be com­
pleted. All devices, files, and pipes 
are treated identically (with minor 
exceptions), which greatly simplifies 
1/0 routines. 

A program may initiate another 
program by issuing a system call to 
duplicate itself. The two programs 
then operate independently, with 

(SUB l 
SHELL 

COMMAND 

(BATCH) 
SHELL 

XENIX 

BASIC 
SESSION 

COMMAND 
l 

COMMAND 
2 

Figure 3: Tree-structured process hierarchies in the XENIX system. Three users are cur­
rently on line. The term "shell" refers to that portion of the XENIX operating system 
program that "surrounds" the operating system and allows it to communicate with the 
outside world. User 1 is running a batch shell that is executing commands from a file. 
User 2 has suspended a BASIC session and entered a subshell to issue a command at the 
system-monitor level, perhaps to send a message to another user. User 2 can then return 
to BASIC and resume the session. User 3 has executed a command whose output is 
piped through a second command. 



With the 
. Osborne programs 

as a base, we have 
developed a debugged, 
easUy installed business 
package that compares favor­
ably with systems costing much 
more. 

G~nera/ Ledger produces trial, 
monthly, and· quarterly balance 'Sheets 
and income statements.. Joumal 
entries can be entered manually, or 
automatically, from the AZR and AfP 
systems. . 

Accounts Receivable is an open· 
item system that handles invoice, 
payment, credit memo, debit memo, 
and progress billing transactions. 
Customer statements are produced 
when desired. 

Accounts Payable writes checks 
to specified vendors from invoice, 
credit memo, and debit memo 
transactions. You can distribute each 
transaction- over · a series of GIL 
accounts and job numbers. 

Circle 376 on Inquiry card. 

. Both the AIR and A/P systems 
· produce aged invoice analysis listings 

based on user-specified time periods. 
The Payroll system allows hourly, 

salaried, vacation, holiday, piecework; 
overtime and mlsceltaneo1:.1s. pay. Any · 
number of deductions can be entered 
for each employee. · 941-A and W·2 
forms are -produced when needed. A 
Job Cost subsystem ~~eps frack of 
project dates and status, and records · 
hours, cost and overhead information 
by employee for each job. 

The checks and statements fit • 
standard forms readily available from 
mail-order forms suppliers. You have 
your choice of a number of ·different 
formats. 

We are committed 
to the support of our 

users. A tech support 
phone line gives you access 

to us if you need it. Full source 
code is included with every sys­
tem. Our money-back guarantee 

speaks for itself. 
Minimum requirements are 48K 

RAM, CP/M™ or COOS, CBASIC2, a 
CRT, and a 132-column printer. We 
can provide standard 8", Northstar. 5" . 
double-density, or Heath/Zenith 5" 
diskettes - call for availability of other 
formats. ·The price is $295 per 
system, or $995 !or the cqmplete set 
of four. 

For more. Information, write 
VANDATA, Suite 205;. 17544 Midvale 
Ave. N., Seattle, Wa. 98133, or call 
(206) 542-7611. 

Vandata Business Software. You 
can account on it. Hundreds of other 
businesses already do. 

CP/M is a registered trademark of Digital Research. 
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UNIX timesharing between them (see 
figure 3). Typically, the parent pro­
cess waits for the completion of its 
child, and the child process executes 
another program in the file system by 
issuing a system call. However, both 
programs may continue execution in 
parallel. To synchronize their opera­
tion, they can communicate via the 
file system, pipes, or signals. Signals 
are software asynchronous interrupts 
that are issued by one program to 
another to cause the second program 
to interrupt its execution, process the 
signal, and then resume normal 
execution. Signals are also generated 
by user interrupt requests and soft­
ware failures, such as divide-by-zero. 

Thus, when a user compiles and 
links a program test.c by typing: 

>cc test.c 

the shell runs the C compiler (cc) as a 
child process. After it has spawned 
the child process, the shell puts itself 
to sleep. When the child process (the 
C compiler) finishes, the shell 
awakens and issues another prompt. 

MICROPARAPHERNALIA 
DISKETTES (box of ten) 

SY• " PLAIN JANE™ . ... . . .. . .. $21.9S 
S•;," PLAIN JANE™ Wold ..... $2S.9S 
SW' DATALIFE™ MD S2S·Ol .. $26.9S 
8" DATALIFE™ FD34·8000 . . .. $43.9S 

NEWDOS by APPARAT 
NEWDOS/80 by Apparat .. .... . . $149.9S 

NEWDOS+ to 
NEWDOS/80 UPGRADE . .. .. CALL 

NEWDOS + with ALL UTILITIES 
3S-track ...... ......... . . $69.9S 
40-track ... . . . ....... . . . . $79.9S 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES .. $19.9S 
MICROSOFfTM BASIC DECODED $29.9S 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .. . . $ 7.9S 

However, by simply adding an 
ampersand character to the command 
line: 

>cc test.c & 

you can instruct the shell not to sleep, 
but rather to return immediately for 
another command. You can then edit 
your documenation or some further 
program, while the first one is com­
piling. Note that typing: 

>filename 

causes the shell to run a copy of itself 
as a child. This child shell then 
executes, one by one, the commands 
in "filename." By simply adding the 
"&" character to the following line: 

>filename & 

you now have the capabilities of a full 
batch system, for free, as a result of 
the UNIX system's flexibility. 

This section has presented a brief 
overview of the UNIX system 
features. A more complete descrip-

FILE BOX 

DISKEITE STORAGE SYSTEM 

$24~;51/,"disks 
$29.95 . . . for 8" disks 

MTC brings you the ULTIMATE diskette 

r~or~~et~y~~e;;s:::~s~';~rsd~~~~~~~~-r!:~; : 
co~ored acrylic urit provides easy access 
through the use of index dividers and ad· 
justable tabs. Unique li d design provides 
dusMree protection and doubles as a carr y­
ing handle. 

PRICES IN EF FECT TRS80 •$ a lrademarllol the WE ACC EPT RadioShack Divisionol Tandy MOST ORDERS June 1. 1981 THRU •Add S3.00f0f shipping 
Carpororlion. DATALIFE ''a • VIS A & handlingSHIPPED WITHIN June 30. 198l.

trademark ol VERBATIM. PLAIN • MASTER CHARGE •S3.00 EXTRA !Of C.0 .0.ONE BUSINESS DAY Pnces. Spec1t1ca!1ons.JANE . AIDS-I. AIDS-Ill . CALCS-111. • CHECKS •Ohio residents add 6'h3CALCS-IV. MERGE-Ill art Prcxlucts damaged in and Ollerings sub1ect totradtm.-rk$OIMTC. • MONEY ORDERS sales tax. 
transit will be exchanged. change w1~~out notice19 81 byMtt.Jttchno101in • C 0 D Corporat101"t. Inc. 

tion is available in documents from 
Microsoft, Western Electric, and a 
number of universities. I will con­
clude this section with a discussion of 
an excellent example of UNIX's 
multitasking abilities. 

Multitasking 
The multitasking and interprocess 

communication features of the UNIX 
system provide power that is 
unavailable in existing 8-bit computer 
systems. RITA, a large interpreter 
language for UNIX that I helped 
create for the RAND Corporation, 
provides an extensive example of the 
utility of these features. The RITA in­
terpreter consists of over 100 K bytes 
of instructions and more than 64 K 
bytes of data-much larger than the 
current limit on UNIX program size. 
The solution was to split RITA into 
three separate programs that com­
municate though the use of five pipes, 
as illustrated in figure 4. Further­
more, separate programs are created 
by the interpreter to edit programs, 
read RITA news files, and perform 
UNIX commands, such as obtaining 

'RINGS' & 
THINGS 

Help pr event data loss and media damage 

~~~~~ni:t:h0~; ~~~~~ s:c~~\':f r=~~ 
forcing hub ring kit. 7 -mil mylar r ings in· 
stall in seconds. Ki t is complete with 
centering tool. pressure ring , 25 adhesive 
backed hub rings and instructions. 

HUB RING KIT tor 5 1;~" disks... . . Sl0.95 
HUB RING KIT lor 8" disks.. . .. S 12.95 
REFILLS (50 Hub Rings) . . .. S 5 .95 

Protect your expensive disk dr i ves and 
your valuable diskettes with our df!ikeltt: 
drive head cleaning kit . The kit. coni~tLnr;: 
ol a pai r ol special ''diskettes' ', cleaning 
solution and instructions. can be used for 
52 cleanings . Remo ves contamination 
fr om r eco rd ing ~ u rfaces in seconds 
without harming drives 

CLEANING KIT !or 5 1 . ""drives S24.95 

PLASTIC LIBRARY CASES 
(not shown) 

A_n economical_ form ol storage lor 10 to 15 
diskettes. and 1s suitable tor your bookshelf! 
Case opens into a vertical holder !or easy ac· 
cess. 

5 1/ 4·inch diskette case . . ......... S3.50 
B·inch diskette case ... . .. . 53.95 

CALL FOR INFORMATION ON 


OTHER PRODUCTS 
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access to networks. Several files are 
written for analysis by still other pro­
grams. All this multitasking takes 
place invisibly: the user still thinks he 
or she is running a single program. 

A further benefit of multitasking 
and device-independent l/O is an 
unexpected feature of RIT A's three­
program arrangement. Normally, the 
first program, UFE (user front end) 
allows you to type and edit program 
statements, which are then converted 
to internal form by the second pro­
gram, the parser, which in turn stores 
them in the third program, the 
monitor, for evaluation. The UFE 
also allows the statements to be 

entered from a disk file; however, due 
to the complex parser program, 
loading a large file is too time con­
suming for many applications. A 
slight alteration to the UFE, the pro­
gram which creates the other two 
programs and the five pipes, provides 
the solution. The new UFE (now 
called RC for RITA compiler), which 
requires no changes to the parser or 
monitor, funnels the output of the 
parser, normally fed to a pipe, into a 
disk file. Thus, RC produces "com­
piled" files whose contents can be fed 
directly into the monitor, bypassing 
the parser, when later loaded by 
RITA's UFE. 

An Assessment of UNIX 
UNIX offers unparalleled power for 

such a straightforward system. For 
the programmer, the system is easy to 
learn and offers immediate func­
tionality, even for beginners. For 
more experienced users, the. wealth of 
software tools leads to a more pro­
ductive environment than less com­
plete systems. 

In addition, the UNIX operating 
system comes with hundreds of 
utilities and software tools that make 
it a complete software development 
environment. There is software for 
accounting, text editing, formatting 
and typesetting, high-level languages, 

EDITOR 

SHELL 

OR 

NEWS 

USER 

FRONT 

ENO 

PARSER 

DIRECT MONITOR COMMANDS 
AND COMPILED FILES 

MONITOR 

EXTERNAL 

N0.1 

EXTERNAL 

N0.2 

AUXILIARY PROGRAMS 

-+ = PROCESS CREATION D =PROCESS 0 =FILE - • PlPE 

Figure 4: RITA, a program designed in part by the author to illustrate the multitasking and interprocess communication features of 
the UNIX system. The RITA interpreter consists of over 100 K bytes of instructions and more than 64 K bytes of data: much larger 
than the current limits on UNIX program size. The solution to the problem is to split RITA into three separate programs that com­
municate through the use of five "pipes." A different UFE (user front end) program, called the RITA compiler, can refunnel the out­
put of the parser, normally fed to the monitor, into a disk file. Thus, the RITA compiler produces "compiled" files whose contents 
can be fed directly into the monitor, bypassing the parser, when later loaded by RITA 's user front end. This approach allows the user 
to load large files that might otherwise require too much time. 
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TRS-80* COMPUTING EDITION 

©1981 Percom Data Co., Inc. m'.be ~ercom ~eripberal 35 cents 

Percom's DOUBLER 113 tolerates wide variations in media, drives 
GARLAND, TEXAS - May 22, 1981 ­
Harold Mauch, president of Percom Data 
Company, announced here today that an im­
proved version of the Company's innovative 
DOUBLER"'adapter, a double-density plug-in 
module for TRS-80' Model l computers, is 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
DOUBLER II"', so named, permits even great­
er tolerance in variations among media and 
drives than the previous design. 

Like the original DOUBLER, the DOU­
BLER !! plugs into the drive controller IC 
socket of a TRS-80 Model I Expansion Inter­
face and permits a user to run either single- or 
double-density diskettes on a Model I. 

With a DOUBLER II installed, over four 
times more formatted data - as much as 364 
Kbytes - can be stored on one side of a five­
inch diskette than can be stored using a stan­
dard Tandy Model I drive system. 

Moreover, a DOUBLER II equips a Model I 
with the hardware required to run Model III 
diskettes. 

(Ed. Note: See "OS-80"': Bridging the TRS­
80' software compatibility gap" elsewhere on 
this page.) 

The critical clock-data separation circuitry 
of the DOUBLER I! is a proprietary design 
called a ROM-programmed digital phase-lock 
loop data separator. 

According to Mauch, this design is more 
tolerant ofdifferences from diskette to diskette 
and drive to drive, and also provides immunity 
to performance degradation caused by circuit 
component aging. 

Circuit misapplication causes diskette read, format problems. 

High resolution key to reliable data separation 

Mauch said "A DOUBLER I! will operate 
just as reliably two years after it is installed as it 
will two days after installation." 

The digital phase-lock loop also eliminates 
the need for trimmer adjustments typical of 
analog phase-lock loop circuits. 

"You plug in a Percom DOUBLER II and 
then forget it," he said. 

The DOUBLER II also features a refined 
Write Precompensation circuit that more 
effectively minimizes the phenomena of bit­
and peak-shifting, a reliability-impairing char­
acteristic of magnetic data recording. 

The DOUBLER II, which is fully software 
compatible with the previous DOUBLER, is 
supplied with DBLDOS8 

, a TRSDOS'­
compatible disk operating system. 

The DOUBLER II sells for $219. 95, includ­
ing the DBLDOS diskette. 

GARLAND, TEXAS - The Percom 
SEPARATOR"' does very well for the Radio 
Shack TRS-80' Model I computer what the 
Tandy disk controller does poorly at best: reli­
ably separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for­
mat verification failures and repeated read 
retries. 

CRCERROR-TRACK LOCKED OUT 

The problem is most severe on high-number 

(high-density) inner file tracks. 
As reported earlier, the clock-data separa­

tion problem was traced by Percom to misap­
plication of the internal separator of the 1771 
drive controller IC used in the Model I. 

The Percom Separator substitutes a high­
reso1ution digital data separator circuit, one 
which operates at 16 megahertz, for the low­
resolution one-megahertz circuit of the Tandy 
design. 

Separator circuits that operate at lower 
frequencies - for example, two- or four-

megahertz - were found by Percom to provide 
only marginally improved performance over 
the original Tandy circuit. 

The Percom solution is a simple adapter that 
plugs into the drive controller of the Expansion 
Interface (El). 

Not a kit - some vendors supply an un­
tested separator kit of resistors, !Cs and other 
paraphernalia that may be installed by mod­
ifying the computer - the Percom 
SEPARATOR is a fully assembled, fully tested 
plug-in module. 

Installation involves merely plugging the 
SEPARATOR into the Model I EI disk con­
troller chip socket, and plugging the controller 
chip into a socket on the SEPARATOR. 

The SEPARATOR, which sells for only 
$29. 95, may be purchased from authorized Per­
com retailers or ordered directly from the fac­
tory. The factory toll-free order number is 
1-800-527-1592. 
Ed. note: Opening the TRS-80 Expansion In­
terface may void the Tandy limited 90-day 
warranty. Circle 395 on inquiry card. 

Owners of original DOUBLERs may pur­
chase a DOUBLER II upgrade kit, without the 
disk controller IC, for $30.00. Proof of pur­
chase of an original DOUBLER is required, 
and each DOUBLER owner may purchase only 
one DOUBLER II at the $30.00 price. 

The Percom DOUBLER II is available from 
authorized Percom retailers, or may be ordered 
direct from the factory. The factory toll-free 
order number is 1-800-527-1592. 

Ed. note: Opening the TRS-80 Expansion In­
terface may void the Tandy limited 90-day 
warranty. Circle 288 on inquiry card. 

All that glitters is not gold 
OS-80': Bridging the TRS-80* 
software compatibility gap 

Compatibility between TRS-80" Model I diskettes and 
the new Model Ill is about as genuine as a gold-plated lead 
Krugerrand. 

True, Model I TRSOOS" diskettes can be read on a Model 
Ill. But first they must be converted and re-recorded for 
Model Ill operation. 

And you cannot write to a Model I TRSOOS 'diskette. 
Not with a Model Ill. You cannot add a file. Delete a file. Or 
in any way modify a Model I TRSOOS diskette with a Model 
Ill computer. 

Furthermore, your converted TRSOOS diskettes cannot 
be converted back for Model I operation. 

TRSOOS is a one·way street. And there's no retreating. 
A point to consider before switching the company's payroll 
to your new Model Ill. 

Real software compatibility should allow the direct, im­
mediate interchangeability of Model I and Model Ill disket· 
tes. No read-only limitations, no conversion/re-recording 
•tcp• and no chance to be left high and dry with Model Ill 
di>kertcs that can't be run on a Model I. 

What's the answer? The answer is Percom's OS-80® 
family of TRS-80 disk operating systems. 

OS-80 programs allow direct, immediate interchangeability 
of Model I and Model Ill diskettes. 

You can run Model I single-density diskettes on a Model 
Ill; install Percom's plug-in OOUBLER® adapter in your 
Model I, and you can run double-density Model Ill diskettes 
on a Model I. 

There's no conversion, no re,recording. 
Slip an OS-80 diskette out of your Model I and insert it 

directly in a Model Ill. 
And vice,versa. 
Just have the correct OS-80 disk operating system ­

OS-80, OS-80D or OS-801111 - in each computer. 

Moreover, with OS-80 systems, you can add, delete, and 
update files. You can read and write diskettes regardless of the 
system of origin. 

OS-80 is the original Percom TRS-80 OOS for BASIC 
programmers. 

Even OS-80 utilities are written in BASIC. 
OS-80 is the Percom system about which a user wrote, in 

Creative Computing magazine, ".. . the best $30.00 you 
will ever spend. "t 

Requiring only seven Kbytes of memory, OS-80 diskoper· 
ating systems reside completely in RAM. There's no need to 
dedicate a drive exclusively for a system diskette. 

And, unlike TRSOOS, you can work at the track sector 
level, defining and controlling data formats- in BASIC­
to create simple or complex data structures that execute 
more quickly than TRSOOS files. 

The Percom OS-80 OOS suppon:s single-density opera· 
tion of the Model I computer- price is $29. 95; the OS-80D 
supports double-density operation of Model I computers 
equipped with a OOUBLER or OOUBLER II; and, OS-801 
111-for the Model Ill of course - supports both single- and 
double-density operation. OS-80D and OS-801111 each 
sell for $49.95. 

PRICES AND SPECIFICATIONS SUBJECTTOCHANGE WITHOUT NOTICE. PRICES 00 NOT INCLUDE HANDLING AND SHIPPING. 

PERCOM DATA COMPANY, INC. 211 N. Kirby Street Garland, Texas 75042 (214) 272-3421 
®Trademark ofPercom Dara Company, Inc. •TRS-80 andTRSOOS are uademarksofTandyCorporarion which has norelacionshipcoPercom Dara Company. tCreativeComputing Magazin:e, June, 1980, page 26. 
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assembly support utilities, sorters and 
index generators, communication 
facilities, tools that create parsers and 
lexical analyzers, graphics, games, 
mathematical function libraries, 
maintenance and performance 
utilities, and a host of file 
manipulators. Few needs cannot be 
met through a combination of these 
existing utilities. 

The flexibility of UNIX allows easy 
alteration of its user interface. 
Various installations have 
demonstrated how easy it is to com­
pletely alter the appearance of UNIX 
in order to serve a different class of 
users. That UNIX cannot be every­
thing to everyone is overshadowed 
by the fact that, as it is truly general­
purpose, it can perform in almost any 
environment. 

UNIX, as supplied by Western Elec­
tric, is not without its weaknesses. 
The general-purpose timesharing 
design limits UNIX's efficiency in 
real-time applications, such as pro­
cess control. Its standard interface is 
highly terse, and though this is often 
considered desirable by program­
mers, the untamed UNIX will frighten 
almost everyone else. The origins of 
many of the command names are 
obscure; examples include a tape 
command "r" to write to a tape, com­
mand "cat" which types files, and 
"awk", a program for finding pat­
terns in files. However, command 
names can be easily changed by the 
user. 

UNIX has not been adapted for 
commercial use, where the issues of 
reliability, stability during hardware 
errors, full per-user accounting, 
reconfigurability for a large variety of 
environments, and security take on 
special importance. For example, less 
expensive disk packs for larger disk 
drives usually contain bad spots, and 
UNIX does not automatically adjust 
for them. In the environment for 
which the UNIX system was devel­
oped, it was cheaper to buy perfect 
packs than to write a " bad spot 
avoidance" routine. These issues 
must be addressed before UNIX can 
be considered a sturdy, robust, and 
commercial piece of software. 

A crucial problem, and one not 
restricted to UNIX, is the lack of true 

264 June 1981 © BYrE Publications Inc 

applications software. Currently, 
there are few good accounts payable, 
invoicing, mailing list, income tax, or 
data-base management packages. 
UNIX provides an excellent software 
production environment because of 
its wealth of software tools utilities, 
but the system does not contain a 
similar variety of application­
oriented software. 

The XENIX System 
Microsoft's XENIX operating 

system represents an attempt to 
preserve the strengths of the UNIX 
design and also meet the needs of the 
commercial microprocessor industry. 
To achieve this goal, Microsoft used 
the system as it was distributed by 
Western Electric and then added 
modifications, customizations, im­
provements, enhancements, support, 
and additional software. 

Modifications included those 
necessary to transport the UNIX 
system from the larger PDP-11 mini­
computer to the 16-bit micro­
processors. Currently scheduled 
machines include the DEC LSl-11/23, 
2ilog's 28001 and 28002, Intel's 8086 
and 286, and Motorola's MC68000. 
Numerous other processors are also 
being considered, and Microsoft will 
then customize the XENIX systems to 
the specific hardware environments 
of the various computer systems built 
around these processors. The com­
pany is also working closely with a 
number of hardware manufacturers 
to design products that will be 
capable of efficiently executing the 
XENIX software. 

Improvements will include elimina­
tion of known bugs and recoding of 
certain routines to produce a smaller 
and faster operating system. XENIX 
will also incorporate hardware error 
recovery strategies, automatic file 
repair after crashes, power-fail and 
parity-error detection, and similar 
features, depending on the particular 
hardware requirements of each 
XENIX system. 

The planned enhancements will 
add a number of new features to 
XENIX. These features include record 
locking, shared data segments, syn­
chronous writing, and improved in­
terprocess communication-all of 

which are designed to make XENIX 
commercially viable and more com­
patible with the newer hardware tech­
nologies that involve distributed data 
processing, networking, and 
multiple-CPU approaches. 

XENIX is a dynamic, evolving 
system. In its first release, its code 
was very close to the original UNIX 
version 7 source. The improvements 
and enhancements that I have men­
tioned are part of an evolving pro­
cess, and the exact selection and 
specification of features will be 
developed throughout the course of 
1981. Updates to XENIX will result in 
systems upwardly compatible from 
its first release. 

The adaptation of Microsoft's full 
line of system software products to 
XENIX will further strengthen 
XENIX's role as a software standard. 
These products, including the BASIC 
interpreter and compiler, COBOL, 
FORTRAN, and Pascal, have already 
established themselves as standards 
within the 8-bit market; they are also 
compatible with corresponding ANSI 
(American National Standards In­
stitute) standards. Standard high­
level languages will allow the rapid 
introduction of existing application 
software into the XENIX environ­
ment. 

The XENIX system will offer an 
ever-expanding variety of software, 
including data-base management, 
financial planning, communication, 
and networking packages. Microsoft 
is establishing a clearinghouse, 
wherein quality software running 
under XENIX may receive widespread 
distribution, thereby reducing 
duplication of effort. The combina­
tion of the UNIX operating system's 
strengths and Microsoft's awareness 
of the needs of the commercial 
marketplace promises to make 
XENIX a very powerful defense 
against the looming software crisis. 
By establishing a universal operating 
environment, complete with software 
tools to increase productivity, flexible 
design to widen applicability, and 
multiple microprocessor support to 
improve availability, Microsoft 
hopes that XENIX will become the 
preferred choice for software produc­
tion and exchange.• 



MAIN FRAME POWER-­

MICRO 


OSM's ZEµS multiprocessor computer system delivers main frame performance for one to 64 users­
performance impossible in a single processor micro! We start with the SlOO bus and mount a 
Z80A as master processor to control the shared resources of disk and printer. Then we add a separate 
single board Z80A processor for each user (no bank switching!) so ZEµS can grow any time from a 
single user to many with no changes in programs or files. And each user is independent of reset or 
program crash in other users. 

OSM's MUSE operating system-the Multi User System Executive-is many times faster than other 
leading operating systems. Each user owns a resident copy of MUSE so you don't wait for the bus 
or interrupt the master processor to do console I/O and applications code. MUSE finds files fast with 
a random directory access similar to random file access. And MUSE protects shared files from simul­
taneous update to the same record by different users. We designed MUSE from the start for multi-user 
data base environments-yet MUSE is CP/M* compatible! 

Check the other 
multi-processors! 

Check the hardware! 
• 	SlOO compatible master processor (4MHz 

Z80A, 32K dynamic RAM) for disk and shared 
printer control 

• single board processor (4MHz Z80A, 
64K dynamic RAM), with I/O on board, for 
each user 

• serial and parallel ports on each user board 
support optional slave printer or other user 
devices 

• 	rack mountable enclosure built to highest 
industrial standards for reliable continuous 
operation 

• 	readily field expandable to any configuration 
from 1 user, 64K RAM, to 64 users, 
4 Megabyte RAM 

• 	2.4 Megabyte double sided dual density 8" 
floppy disk 

• 26 to 96 Megabyte hard disk option 

• 	independent user processor reset directly from 
each keyboard 

• 

Check the 
operating system! 
• all MUSE code written in Z80 native code (not 

8080 code) for last response 

• MUSE user operating system in 7K RAM on 
board each user processor reduces calls to the 
master processor 

• transfer of data between master and users via 
single Z80 block move command for highest 
speed 

• 	random directory search provides immediate 
file access 

• common file 	area for shared programs and 
files eliminates redundant files while individ­
ual user file areas protect each user's private 
files 

• shared file update with record level lockout 

•spool file can be displayed, updated, 
reprinted 

• 	password security protects multiple user data 
bases 

• MUSE supports standard CP/M • word proc­
essors, utilities, and languages: MBASIC, 
CBASIC, PASCAL, FORTRAN, COBOL, 
FORTH, C, PL/I, etc. 

Check the price! 
•Single user mainframe with dual 8" floppy 

drives expandable to 12 users. Begins al 

$5715.00. 


See us at COMDEX, booth 2912 
June 23-25, New York City 

408-496-69.10 ex 40 
2364 Walsh Avenue #4 

"CPI • registered trade mark of Digital Research 	 Santa Clara, CA 95051 OSM 
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-------•SPECIAL "BUSY EXECUTIVE" SESSION-------• 

New York Computer Expo presents an ancillary opportunity for 

the busy executive who feels it's time to become familiar with 
computers and the world of data processing, quickly, efficiently and 
at a low cost. 

The aim of this special session is to show the busy executive how 
to approach data processing technology, how to cope with it on an 
administrative basis, how to keep ahead of it, and how to put this 
knowledge to immediate use. 

The tutorial covers about five hours, and will be given once each 
day, Aug. 11 through Aug. 15. Each tutorial has limited registration . 
Hours are 9 a.m. to about 3 p.m. , with time for lunch and a coffee 
break. 

Each registrant will receive an original workbook and computer 
language dictionary. Four-day registration for the New York 
Computer Expo also is inlcuded. Total fee for the session is $200. 

EXECUTIVE TUTORIAL OUTLINE 
SECTION 1. COMPUTER FUNDAMENTALS 
In this section of the course you'll learn what a computer is, how it's put 
together and how you make it do the things you want it to do. 
A. ABC 's of Computers 

-What a computer actually is and what it's not. 

-How a computer works. The in's and out's of number systems. 

B. Computer Hardware 

-The basic parts of a computer. 

-CPUs--An introduction to the different types. 

-Memmy-RAM, ROM, EPROM, ETC. 

-Peripherals. 

C. Computer Software 

-The anatomy of a simple computer language--BASIC. 

-Software buzzwords. 

-An overview of the major computer languages--Assembler, FORTRAN, 

COBOL, PASCAL PL/1, APL, ADA, C, FORTH, LISP and more. 

-Packaged software--why you may need it. 

-Specialized software--Data base/data management systems, etc. 

D. Computer Configurations 

Putting computers, terminals, etc .. together in more complicated ways to 

improve efficiency. 

-Time sharing 

-Data communications 

-Distributed processing. 

E. A look at the People Side of Data Processing 

What are all those people really doing? Functions of various types of computer 

personnel: programmers, systems analyst, data entry personnel, operators. etc. 

F. An Overview of Computer Applications 

An introduction to some of the things computers are being used for. 


FREE LECTURE SCHEDULE 

August 
Introduction to Small Systems for Business ... . 12 & 13 
Introduction to Personal Computing ..... . ... . . 12 & 15 
Selecting a Small Computer for Business for 
the First-Time user .. . .. . . .. .. . ...... . .. . .... . 12 & 14 
Computer Performance in an Accounting 
Environment . . ......... ... .. . ... .. ........... . .... ... 12 & 14 
Survey of Graphic Packages Available 
for Micros ...... . . . ...... ..... . ... ...... ... . ... . .... .. 12 & 13 
All About Printers for Business . . . .. .. . .... ...... . . .. .... .. . 12 
Understanding the Cost of Business Software ... ... ... . 12 & 13 
The Computer as a Scientific research Tool ..... .. .... . 12 & 14 
CP/M Update .......... . ........ . . . .......... .. ........... 14 
Interfacing to the Real World .. . . . .... .. .. . . . ...... .... 13 & 15 
The Multi-Lingual Microcomputer . . . .... . .... .. .. . ....... . . 13 
Introduction to COBOL for Microcomputers .. . ........ 13 & 15 
Using a Microcomputer for Technical Analysis 
of Stocks & Commodities ....................... .. .... 13 & 14 
Survey of Computer-Assisted Instruction . .. .. .. .. .. . . . 13 & 15 
All About Printers for Personal Use .......... . . .... . . . . .. . .. 13 
The Next Five Years in Small Computers . . . . ... .. . .. .. 14 & 15 
Applying PASCAL . .. .. . . . .. .. . .. ... .. . . .. . . . .. . . .. ...... . . 14 
Microcomputers and Medicine .. ... .... .... . ....... ...... .. 14 
The Beauty of FORTRAN for Small 
Computers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 & 15 
The Future of the Home Terminal . ... . ...... .. .. . .... . . . ... 15 
Selecting a Small Computer for Personal Use .......... .. . .. 15 

Uses of the Microcomputer in Education: 
New Directions . . ....... . .... . ... .. . .. ...... .... .... ... .. . . 15 

Subject to Change 

SECTION 2. HOW TO CHOOSE, INSTALL AND OPERATE A 
COMPUTER 

A. Defining Your Needs 

-The feasibility study. How to cost out the obvious computer applications. 

-Setting up a computerization timetable. 

-Long- range computer and office automation planning. 

B. Finding Out What's Available to Fit Your Needs 

A comprehensive overview of the current state of the art in computers, 

peripherals and software. We'll even give you a peek into the future at what 

might be available in the years to come. 

C. How Much Work to Do in-House and How Much to Contract Out 

An information-packed discussion of the available sources of outside help: 

computer stores, systems houses, contract programmers, service bureaus. 

D. How To Handle A Vendor 

-How to solic it bids and pick the best one. 

-Computer contracts--picking your way through the minefield. 

E. Conversion 

How to get from your current systems to your new system. 

F. The Care And Feeding Of Computer People 

How to find and keep the right personnel in a very tight market. 


SECTION 3. WHERE TO GET MORE INFORMATION 
-Introduction to computer organizations. 

-Finding other companies and executives in similar circumstances. 

-A complete, annotated bibliography of the best and clearest books in the field. 


ABOUT THE INSTRUCTOR 

The instructor for the course is Barbara Schwartz. The course lecture and 

workbook is all original material created by her. She is a consultant to major 
corporations and small businesses and is a writer on computer and data 
processing topics. She has taught courses for companies and schools in 
simple clear English. 

NEW YORK COMPUTER EXPO 1r-----------------------,
1 
I 

II 
I 
I 
I 
II 

I 
I 
l 
I: 

Please register me for the New York Computer Expo I 

NAME 

COMPANY (If Any) 

ADDRESS ~~~~~~~~~~~~~~~~~~~ 

BUSINESS TITLE (If Any) 

OOne Day $10 OTwo Days $20 OThree Days $30 OF our Days $40 

EXECUTIVE SESSION ($200): 


0 AUG. 110AUG.12 0 AUG. 13 0 AUG. 14 0 AUG. 15 


Mail with applicable payment. Use one form per person. Registration badge 

will be sent by mail in early August. Check or money order only. 


Your c:ompany·• prlm•ry busineu. Check o~ e. 

I D Accoun ling l1r1n 9 O Eng1nee11ng 18 O Personnel Agency 
2 0 Adven1s1119 1Market1nQ 10 0 Entenammenl!News 19 0 Prolessional Services 

3 O Bankingt lnsurancet \\ O Gove1nmen!/ M1li tary 20 O t=lesearch1Development 
Real Esla\e1Cred1 \/ Secu r1\1es 12 O Hospital 21 O Transpor!a11on {AllJ 

4 0 Commumcahons 13 O Hotel 22 0 Utility 
5 0 Compu!er Consul!anl 14 O lndustnat Design 23 o Whotesa1e1Reta11 Sates 

6 O Computer Dl .. )IM 01 I 15 0 Law Oll1ce 24 O Olher {Please Spec1lyl 

7 0 Construct1on /Arch1tec1ure 16 O Managemen t Consul lanl 
8 O Education 17 O ManutactUJmg 

Check yo ur p1l m•ry job lunclion_ 


1 0 Account E>1eCut1ve 9 o Designer \AIU 17 0 Salesperson (All) 


2 O Adm1n1s1rator 10 O QP1WP Manage fl OperatOf t 8 0 Sc1en11s1 


J O Bookkeeper 11 O Doctor 19 0 Slulled labo1er 


4 0 Chem1sVPha1m 12 O Engineer \All) 20 0 Student 


5 O Consullant 
 13 O Lawyer 21 0 Teacher 

6 O Corporate Otlicer 14 O Olhce Manager 22 0 Tecnmc1an 

1 lJ CPA 15 O Programmer 23 0 Oltler {Please Spec1ly) 

8 0 Creative Ans (All) 16 O Purchasmg 

Your prlmaty tnletesl in c:ompuler• (check only one) 1 o Business 2 O Personal 3 0 Both 

Mail prior to July 24, 1981 . No foreign mail orders. New York Com­
puter Expo. 110 Charlotte Place, Englewood Cliffs, NJ 07632 Show Registration Fee: $10 per day 
(201) 569-8542 

Show Hours: 11 a.m. to 6 p.m . Daily 

L-----------------------~ 
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The Ins and Outs of CP/M 


CP/M (Control Program for Mi­
croprocessors) is the most commonly 
used 8080/ 8085/ Z80 operating 
system. CP/M is easy to use and the 
Digital Research documentation is 
reasonably thorough and clear, espe­
cially by microprocessor-software 
standards. However, the documenta­
tion is lacking in one area: the ex­
planation of 1/0 (input/ output) and 
disk interfacing. This article will 
clarify and expand upon the docu­
mentation. A summary of the 1/0 
and disk-interface routines, calling se­
quences, use of return codes, and 
typical subroutines using these will be 
presented. The use of file-control 
blocks (FCBs) and 1/0 buffers will 
also be explained. Finally, some 
details of the CP/M 1/0 functions 
and their workings will be presented. 

Calling CP /M Routines 
The procedure for calling CP/M 

routines is straightforward. I/O pro­
cedures are defined as a series of func­
tions. Each function is assigned a 
unique function number. The func­
tion number is placed in the micro­
processor's C register; the data re­
quired (entry parameter in CP/M 
parlance) is placed in the E register if 
only 1 byte is to be sent, or in the DE 
register pair if a word (2 bytes) is re­
quired. Some functions have no entry 
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parameters. Results (called returned 
values) are either returned as a byte in 
the A register or as a filled buff er 
(whose address is usually sent as an 
entry parameter). Table 1 sum­
marizes the basic I/O functions and 
calling sequences. Once the registers 
are properly loaded, a call to the 
CP/M entry point at hexadecimal 
memory location 0005 is made. It is 
important to know that CP/M does 
not preserve the contents of these 
registers, so any routine calling 
CP/M routines must protect any 
registers to be preserved. A typical 
subroutine to call a CP/M-utility 
routine is shown in listing 1. Refer to 
the examples for specific applications 
of this sequence. The function 
numbers and their purpose, entry 
parameters, and returned-value codes 
are summarized in table 1 and table 2. 

I I 0 Routines 
Listing 2 presents several useful 

subroutines that make calls to CP/M 
1/0 routines. Calls to the punch 
device and reader device assume that 
these drivers exist in your version of 
CP/M, though they may or may not 
actually be driving a physical paper­
tape reader/punch. As explained in 
the CPIM Features and Facilities 
Guide, logical devices may or may 
not correspond to actual physical 

devices. Writing and installing these 
drivers for CP/M is beyond the scope 
of this article. 

Listing 3 shows the use of buffers 
for CP/M 1/0. The address of the 
buffer is placed in the DE register pair 
and the call to the CP/M entry point 
is made. The contents of the print 
buffer are printed on the console until 
a dollar sign is encountered. The print 
buffer is not destroyed in this process. 
A typical print buffer is configured 
as: 

cl c2 c3 c4 ck$ 

where k is the number of valid 
characters and $ signifies the end of 
the buffer. The read buffer is con­
figured as: 

m k cl c2 c3 c4 ck 

where m is the maximum number of 
characters allowed in the buffer, and 
k is the number of characters actually 
in the buffer. CP/M places characters 
in the buffer until a carriage return is 
encountered or the maximum buffer 
length is reached. The maximum 
length, m, may be from 1 to 256, and 
is defined by the user program. The 
value of k, the number of valid 
characters, is initially set to 0. It is set 
by CP/M to reflect the number of 



LEADER OF THE PACK 

You'll see a lot of confusing 
claims for disk packs and storage 
modules, but here are a few tips 
that can help you make the right 
choice when you're specifying 
your next pack: 

~ BASF products represent 
BASF technology and quality, 
because, unlike many suppliers, we 
make them ourselves. 

~ We polish our uncoated metal disks 
to a mirror finish for optimum headflight 
characteristics and virtually no possibility 
of media-induced headcrash. 

~We coat, polish, and burnish each 
disk by our own process, assuring you 
of long-lasting, trouble-free operation. 

~We magnetically 
orient all oxide particles 
in the disk coating for 
greater packing density. 

~We drive-test each 
pack before it leaves the 
factory, for top perform­
ance with no surprises. 

~ BASF has your con­
figuration and format". .. at 
a competitive price, ready for 
immediate delivery. 

~ For the name of your nearest supplier, 
write BASF Systems Corporation, 
Crosby Drive, Bedford, MA 01730, 
or call 800-343-4600. 

BASF Systems Corporation 
Attn.: Marketing Services, Computer Division 
Crosby Drive, Bedford, MA01730 

\ Please send me information on BASF disk packs. 

I\ Name/Title ______________ 

· For Burroughs: Front-load single \ Company ______________ _ 
disk cartridges. 80 MB Tridents. 

For CDC: 80 and 300 MB slorage modules, 
1Phfog/1g.~~nd :nC::a~ :c~gr\ih~~Oa . and300MB disk packs, I Address _____________ _ 

te>p-load single disk cartridges. 
For DEC : 100 and 200 MB 12·high packs, fron l-load single drsk 

cartridges, 80 and 300 MB slorage modules. \ City State Zip ___ 
For Honeywell: Phoenix single disk cartridges. 80 and 300 MB storage 

modules, 100M8packs. 
For IBM: 100 and 200 MB 12-high packs, top and front-load single disk I Telephone _____________ _ 

caf~~~~5ng: Phoenix single disk carlridges. 80 and 300 MB storage \_____________ ~YTE·~I 
modules, lop-load single disk cartridges. ~BASF 
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characters read into the buffer from 
the console. The CP/M line-editing 
features (control R, control C, etc) 
may be used with this routine. Other 
control characters will be echoed with 
a leading (called a circumflex), andA 

will be inserted into the buffer. Any 
parity bits will be stripped by CP/M 
(this also applies to the single-charac­
ter read functions in listing 2) . 

The final aspect of CP/M 1/0 that 

requires clarifying is the 1/0 status 
byte. This is a single byte at hexa­
decimal memory location 0003. It 
was apparently included in CP/M for 
compatibility with Intel software and 
must be specifically implemented by 
the user in BIOS (Basic 1/0 System). 
The 1/0 status byte, poorly described 
in the lnterface Guide, is described 
much better in the System Alteration 
Guide, Section 6. By varying the 

value of this location, the user may 
reassign logical 1/0 devices without 
rewriting the system software. 

CP/M Disk-Interface Routines 
The use of the disk-interface 

routines provided by CP/M is more 
involved. But it is not too difficult 
once the basic concepts are grasped. 

Text continued on page 274 

Returned Value 
Function Function Entry Parameters (Returned in A or 
Number Description (placed in DE) AB (A:LSB)) Typical Call • • 

1 Read a character None ASCII character MVI C,1 ;READ FUNCTION 

2 
from the console. 
Write a character to ASCII character None 

CALL 
MVI 

NTRY 
E,CHAR 

;CP/M ENTRY POINT 
;CHARACTER IN E 

the console. MVI C,WRITE ;WRITE FUNCTION= 2 
CALL NTRY 

3 Read a character None ASCII character MVI C,RDR ;READER FUNCTION= 3 
from the reader CALL NTRY 
device. 

4 Write a character to ASCII character None MVI E,CHAR ;CHARACTER IN E 
the punch device. MVI C,PNCH ;PUNCH FUNCTION= 4 

CALL NTRY 
5 Write a character to ASCII character None MVI E,CHAR 

the list device MVI C,PRNT ;WRITE TO PRINTER= 5 
(usually a printer). CALL NTRY 

7 
8 

Get 1/0 status.• 
Set 1/0 status.• 

None 
110 status byte 

110 status byte 
None 

9 Output print buffer Address of a print None LXI D,PBUF ;ADDRESS OF BUFFER 
to console. buffer MVI C,BUFO ;OUTPUT BUFFER= 9 

CALL NTRY 
10 Input a character Address of a read The read buffer is filled LXI D,RBUF ;ADDRESS OF BUFFER 

string from the con- buffer to its maximum length or MVI C,BUFI ;INPUT BUFFER= 10 

11 
sole. 
Interrogate console for None 

until a <CR> is typed. 
01 if a character is 

CALL 
MVI 

NTRY 
C,ASK ;INTERROGATE= 11 

a character ready. ready CALL NTRY 

*If implemented 
**See listings 1, 2, and 3 for subroutines and program usage. 

NTRY is the CP/M entry point (0005). 

Table 1: Summary of the basic /10 functions available on a standard CP!M system. 

EXTENDED PROCESSING ANNOUNCES 
THE MODEL EPZ-A SINGLE BOARD COMPUTER 
APPLICATION ORIENTED DISTRIBUTED PROCESSING FOR THE S-100 BUS 

If even more processing capability is needed 
then add a second EPZ. As many as 64 EPZ's 
could be added if you had enough slots in your 
system. Each one operating independently and 
not taking any RAM or ROM from your present 
system or from each other. This is your chance 
to add processing power and expandability to 
your system and still keep your present hard­
ware and software intact. 

Features include: 
• 	 4MHz Z80A microprocessor. 
• 	 ROM operating system. 
• 	 BK of fast static RAM for trouble free 

operation. 
• 	 8 bit parallel 1/0 and 2 status ports to interface 

with the host CPU. 
• 	 8 bit parallel 1/0 and status flags to interface 

to the users application. 
• 	 2K EPROM (2716) expandable to 4K (2732). 
• 	 Software supplied to interface 8080/ZBO CPU 

totheEPZ. 

• 	 Expansion connector and 1/0 connector at 
the top of the board. Can be expanded to 64K 
of RAM. All Z80A signals are available and 
buffered for maximum flexibility. 

• 	 The EPZ features the latest in PC board 
design. Including 4 layer construction for the 
ultimate in noise suppression. Silk screen 
and solder mask are also used. All IC's are in 
sockets. 

• 	 Comes completely assembled. tested and 
ready to run without any hardware modifica­
tions to your system. 

• 	 Optional utility software to interface the host 
tc the EPZ. Contact Microbyte for details. 

• 	 Introductory price of $595.00. 

AVAILABLE EXCLUSIVELY FROM 

Microbyte Computer Systems 
2626 Union Avenue, San Jose, CA 95124 
(408) 377-4691 

Circle 137 on inquiry card. 

Don't make one CPU run multiple programs. 
Make multiple CPU's run one or more programs. 
The EPZ is a complete Z80A computer de­
signed to work in PARALLEL to your existing 
CPU. It is designed to do YOUR applications. 
Use it in applications where your present CPU 
isn't quite fast enough by itself or where intel­
ligence is needed to control a peripheral and 
your present CPU doesn't have enough time. 
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TONORROW'S answers 
for the HB® TODAY! 
DG Electronic Developments provides the only enhancements to put the 
Heath® HS ahead TODAY while maintaining its high standards, broad flexibility 
and high reliability. 

DG-80 (Z80® Based CPU) 
The DG-SO offers the BEST foundation for the HS to build on for the future. 
Compare the DG-SO to your current Heath® SOSO CPU and see the advantages 
of the DG-SO's superior speed and flexibility. The ZSO gives twice the processing 
speed coupled with twice the instruction set making your HS a truly professional 
microsystem. The DG-SO aids in efficient writing of utility programs, user 
routines, sub-routines and use of assemblers. 
DG-80 $249 (Documentation only $25.) 

DG-FP8/ADP4 (DG80 Front Panel Monitor) 
The DG-FPS/ADP4 firmware/hardware package brings the world of 
standardization to your HS. The FPS/ADP4 allows the full use of currently 
available "STANDARD" CPM software, with 4 MHz operation. You can still use 
your HDOS and all its related software, by simply putting a disk in your drive. 
The DG firmware package gives you use of the full 64K of RAM available on the 
64D or 64D5. The FPS/ADP4 firmware also offers many extras including 
hexadecimal OR split octal display; simplification of register and memory 
contents display; and the full use of all ZSO registers. Supports 5 I/" and S" Heath 
disk drives. 
DG-FP8 $69.95. DG-ADP4 $19.95. Purchased together $79.95. 
(Documentation only - source code not included $15.) 

DG-640 ( 64K RAM Memory Board) 
The DG-64D is THE BEST memory board available for the HS! Along with 
the DG-SO CPU, the 64D gives a full 64K of addressable memory. Its built-in· 
flexibility ensures future compatibility. Multi-user configurations can be achieved 
accessing up to eight 64D's on line with the hardware/software bank select 
features. Memory contents are maintained and protected during extended wait 
states by asynchronous refresh. 
DG-64D priced from $333 (S"K) to $529 (64K). (Documentation only $15.) 

DG-6405 (5-Volt Power Supply 64K RAM) 
The DG-64D5 memory board offers the ultimate in low power consumption 
for the HS computer! The 64D5 is primarily designed for use with the Heath 
Color Graphics board. In addition to offering ALL of the features of the standard 
64D, the 64D5 utilizes reliable single-supply 5-volt-only dynamic RAMs. 
Priced from $333 (SK) to $799 (64K). (Documentation only $15.) 

CP/M (Standard V2.2 Disk Operating System) 
The final component for the "STANDARD" HS system is Digital Research's 
CP/M® V2.2. Our full line of HS enhancements in combination with CP/M gives 
the user unparalleled flexibility and software availability. 
CPM V2.2 $130. (Documentation only $25.) 

All products supplied with complete documentation. 

Please call or write for additional information. 

AVAILABLE AT MANY 
HEATHKIT ELECTRONIC CENTERS 
Hea1h · and HB · are registered trademarks of Healh Corpora tion. Benton Harbor. Michigan CP M · is the registered tr ademark ol 01g1tal 
Research ol Pac111c Grove. Cahlorma . ZBO • 1s the registered trademark al Z1log Corporation 

Ordering Information: Products listed available horn DG Electronic 
Developments Co. P 0 Sox 1124 . 1827 Soulh Armslrong. Denison. IxELECTRONIC:: 
7;020 . Check. Money Gr der . VISA or MasterCard accepted Phone orders 
1c11a1ge only) ca ll (2141 465-7805 . No CO O s Fre1gh1 prepaid Allow 3 weeks• DEVELOPMENTS C::O. lor Texas J".,personal checks to clear . res idents add Foreign orders add 
30°a . Pr ices sub1ect to change without notice 

a Ei 
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Entry Parameters Returned Value and 
Function 
Number 

Function 
Description 

and Comments 
(placed in DE) 

Comments. (Returned in 
A or AB (A= LSB)) Typical Call* 

12 Lift head. None None-head is lifted from MVI C,12 ;LIFT FUNCTION 

13 Initialize CP/M disk 
access. 

None 
currently logged disk. 
None-disk drive A is 
"logged in" for access. 

CALL 
MVI 
CALL 

NTRY 
C,13 · 
NTRY 

;CP/M ENTRY POINT 
;INITIALIZE 

The DMA address· is set to 
0080H. 

14 

15 

Select and 
log in disk. 

Open file. 

Value corresponding to the None-specified disk is 
desired disk: A = 0, selected for subsequent 
B=1, etc file operations. 
Address of FCB for the Byte address of the FCB 
file to be opened in the disk directory, or 

255H if file is not found-

MVI 
MVI 
CALL 
LXI 
MVI 
CALL 

E,DISKNO 
C,SELDSK 
NTRY 
D,FCB 
C,OPEN 
NTRY 

;DISK If IN E 
;SELECT= 14 

;ADDRESS IN DE 
;OPEN= 15 

the disk map (DM) bytes in 
the FCB are filled by CP/M. 

16 Close file. Address of FCB for the Byte address of the FCB in LXI D,FCB 
file to be closed the disk directory, or 255 if 

not found-the disk map of 
MVI 
CALL 

C,CLOSE 
NTRY 

;CLOSE= 16 

the FCB is written to the 
directory, replacing any ex-
isling data for that file. 

17 Search for file. Address of FCB containing Byte address of first FCB in LXI D,FCB 
name and type of file directory that matches the 
to search for. "?" matches name and type in the input 

MVI 
CALL 

C,SEARCH 
NTRY 

;SEARCH= 17 

any character. FCB. If no match, 255H is 
returned. 

18 Search for next Address of FCB as in 17, Byte address of next LXI D,FCB 
occurrence. but called after 1 7 before match. 255H if no MVI C,SEARN ;SEARN = 18 

any other disk access additional match. CALL NTRY 
19 Delete file. Address of FCB of file None-FCB in directory LXI D,FCB 

to be deleted is marked as deleted. MVI C,DEL ;DEL=19 
(ESH is placed in ET field.) CALL NTRY 

20 Read record. Address of FCB containing 0 = successful read LXI D,FCB 
a disk map. Normally as a 1 = read past logical end MVI C,READ ;READ =20 
result of opening the file 
(15) and setting NR to the 

of file ("Z) 
2 =reading unwritten data 

CALL 
JNZ 

NTRY 
ERROR ;HANDLE READ ERROR 

record to be read. Data read is placed in 
memory at the DMA 
address (function 26). 

21 Write record. Same as read, but NR O=successful write LXI D,FCB 
is set to the record to 
be written 

1 =error in extending file 
2 =end of disk data 

MVI 
CALL 

C,WRITE 
NTRY 

;WRITE= 21 

255H =no more directory JNZ ERROR ;HANDLE WRITE ERROR 
space-Data written is 
taken from memory starting 
at the DMA address. 

22 Create file. Address of FCB of new Byte address of directory LXI D,FCB 
file, all data set to 0 entry of new file or 255H MVI C,CREATE ;CREATE= 22 
except name and type if directory is full. CALL NTRY 

JM NOROOM ;HANDLE FULL 
DIRECTORY 

23 Rename file . Address of FCB with old 
file name and type in first 

Directory address of old 
file, or 255H if not found. 

LXI 
MVI 

D,FCB 
C,RENAM ;RENAM=23 

16 bytes and the new file The file name and type are CALL NTRY 
name in the next 1 6 bytes changed to that specified. JM NOFILE ;HANDLE NOT FOUND 

24 Interrogate disk 
log-in. 

None Byte with 1 bit set for each 
disk logged in. LSB= disk 
A, etc. 

25 Interrogate drive None Number of disk to be used 
number. for next access. 

26 Set DMA address. Address of 128-byte buffer None-subsequent reads LXI D,BUFF ;BUFFER ADDRESS 
and writes take data to/ 
from memory beginning at 

MVI 
CALL 

C,26 
NTRY 

;DMA SET FUNCTION 

this address. 
27 Interrogate allocation. None Address of the current disk-

allocation data. (Used by 
STAT-not well 
documented.) 

*See listing 3 for subroutines and program usage. 

Table 2: Summary of disk-access operations and disk-utility functions available on a standard CPIM operating system. 
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STATE OF THE ART 

MEMORY SYSTEMS 


512KB SINGLE BOARD MULTIBUS® MEMORY 

State of the Art Multibus Memory Design. 


First to Offer 512KB on One Board. 


The Cl-8086 module is compatible with both 8 or 16 bit Multibus Systems. 

PARITY - The Cl-8086 generates and checks even paritywith selectable 
interrupt on parity error. 

FAST ACCESS AND CYCLE TIME - Data access is 270 NSEC and cycle 
time is 375 NSEC. 

16 MEGA BYTE ADDRESSING - The memory is addressable in 16K 
increments up to 16 mega bytes. 

LOW POWER CONSUMPTION - Total power consumption is under 8 
watts. 

SINGLE QTY. PRICE: 128Kx9 $1350. 512Kx 9 $2995. 

256KB LSI 11123® SINGLE DUAL WIDTH BOARD 

The First and Only 256KB Memory on a Single Dual Board. 


4 MEGABYTE ADDRESS FIELD - Most memories available forthe DEC 
PDP 11 /23 are only addressable to 256K bytes (18 address lines). The 
Cl-1123 is addressable to 4 mega bytes (22 address lines) so there is no 
need to worry about obsolescence. 

FAST ACCESS AND CYCLE TIME - With an access time of 240 NSEC 
and cycle time of 400 NSEC one is insured the best throughput on the PDP 
11 /2 3 s·ystem. 

PARITY - The Cl-1123 generates and checks parity for each byte of 
memory. Totally DEC compatible. 

BATTERY BACKUP POWER CONSUMPTION - Power requirement for 
the module is only 1. 2 AMP from the 5 volt supply. The Cl-1123 is easily 
configured for battery back-up mode of operation requiring only 3DOMA 
from a single 5 V back-up supply for 256KB memory in the down state. 

SINGLE QTY. PRICE: 32K x 18 $575. 128K x 18 $1925. 

64K x 9 EXORCISER® I SINGLE BOARD MEMORY 
For Exerciser I. Exerciser II and Rockwell System 65. 

FAST ACCESS AND CYCLE TIME - Data access time is 225 l\ISEC and 
cycle time is 400 NSEC, allowing the unit to work as a static RAM at clock 
rates in excess of 1.5 mega hertz. For 2 mega hertz operation the ·board can 
be easily configured to utilize a cycle stealing refresh operation. 

ADDRESSING - On-board memory select is available in 4K increments 
up to 64K words of memory on either the VUA or VXA control inputs. 

PARITY - On board even parity with output jumper select to the system 
bus as a parity error or non-maskable interrupt. 

Complete board power consumption is under 7 watts. 

SINGLE QTY. PRICE: 64K x 9 $575. 

T1st1d 111d bum1d in. Full y11r warranty_ 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chris/in Industries, Inc. 
31352 Via Colinas •Westlake Village, CA 91362 • 213-991-2254 

Multibus ii I !J......ortc .of Ille lnt1I Corp. l.Sl II is 1 trMlmlft of Ditillll Equiprnonl Corp. EX01ti111 is 1 !Jltdttnlrt< of Motorol1 
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Text continued from page 270: 

Proper use of these routines provides 
powerful capabilities for file manipu­
lation, creation, and alteration. Tasks 
such as reading an application pro­
gram into the proper region of memo­
ry, sending instructions with a file 
name, or detecting which disk drive a 
given file resides on (if any) are readi­
ly handled by CP/M. Let us see how 
these tasks may be accomplished. 

Before a file can be manipulated by 
CP/M, its name must be made 
known to the system. This is done via 
the file-control block (FCB) . A file-

Listing 1: Structure of a typical function-calling routine. The CP! M operating system 
does not preserve the registers. 

IOSBR: 	 PUSH REGISTERS 

MVI C,FUNCTION# 

MOV E,A 

CALL NTRY 

POP REGISTERS 

RET 

DIVISION OF MARK GORDON ASSOCIATES, INC. 
P.O. Box 77, Charlestown, MA 02129 (617) 491-7505 

;PRESERVE REGISTERS. DO NOT PUSH REGISTERS 
IN WHICH VALUES WILL BE RETURNED. 
;FUNCTION # MUST BE IN REGISTER C BEFORE 
CALLING NTRY. 

;IF A CHARACTER IS TO BE OUTPUT, IT IS OFTEN 
CONVENIENT TO SEND IT IN THE A REGISTER 
(ACCUMULATOR). IT MUST BE MOVED TO E 
BEFORE CALLING NTRY. 

;CP/M ENTRY POINT, NTRY, MUST BE PREVIOUSLY 
DEFINED AS OOOSH. 
;RESTORE REGISTERS-BE SURE TO USE AS MANY 
POPS AS YOU DID PUSHES. 
;RETURN TO CALLING ROUTINE 

control block contains six types of in­
formation defined with 33 contiguous 
bytes in memory (0 to 32): 

•Entry type (ET, byte 0)-assumed 0 
by CP/M. CP/M places hexadecimal 
ES here to signify a deleted file. 
•File name (FN, bytes 1 to 8 )-ASCII 
characters padded with ASCII 
blanks. 
•File type (FT, bytes 9 to 11)-ASCII 
characters padded with ASCII 
blanks. 
•File extent (EX, byte 12)-in 
128-record segments. If file is longer 

COMPUTERS 
Atari 800 W 16K.. 799.00 
4K Model 111 ... . ... . . .. 599.00 
Model II 64K System . ...... 3499.00 
16K Model Il l. .. ' ... ' '' .. 879.00 

DISK DRIVES 
40 Track 5 11. inch drive 3 14.00 
80 Track 5'1• .. . 544.00 
4 Disk Dr ive Cable . . . . . . . . 39 .00 
Lobo w/controller . Call for price 
Lobo w/o controller. .. . Call for price 

PRINTERS 
Epson MXBO . Call for price 
Epson MX70. . . .. . Call for price 
Okidata Microline 80 . . 4 79.00 
Okidata Microl1ne 82 . . 699.00 
Okodata Microline 83 . . . 989.00 
NEC 55 10 w·t rac to r .. . 2679.00 
Diablo 630. .. . .. . . . .. . . 2495.00 

MISC HARDWARE 
Expansion int TRS·80(0k).. 269.00 
Novation D·Cal Mode m . ... . . 16 6 .00 
16K Memory Ki l . .... 35 .00 (2 / 65.00) 
Leedex Moni tor _ 149.00 
Leedex 1 OOG . 169.00 
Leedex Color Monitor. . . 399.00 
Pr in ter Cable fo r above . . . 49.00 
IS0·2 Isolator . . . . . . 54.00 
AC LI NE FILTER .. .. 24.00 
280 Softcard. . 289.00 
Ramcard . .. . ...... . ... ..... 169.00 
Vodex 80 COL BOARD . . . 289.00 
Videx KBD Enhancer . . ... .. 109.00 
DC Hayes Micro Modem II . 3 19.00 
CCS and SSM lntertace 
Cards. ... . . . . . Call for price 

STORAGE MEDIA 
Scotch-box 10-511:. • '27 .00 
Memorex-box 10·5,1.a . , . 22.00 
Plastic Storage Box . . ' ... . 5.00 
Verbat im 5 112 . 25.00 

OPERATING SYSTEMS 
NEWDOS by APPARAT INC .. ' ' '. 49.00 
NEW DOS + by APPARAT INC . . .. '' .. 9900 
MMS FORTH DISKETTE PRIMER '79.95 
NEWDOS80 . '' 135.00 
VTOS .. ''' 9900 

BUSINESS SOFTWARE FOR TRS·BO. APPLE AND ATARI 
Free enhancements and upgrades to reaistered owners for the cost of media 
and mailing. 30 day free te lephone suppOr t. User reference on reques t 
Ful ly Interactive Accou ntmg Package. Gene r ~I Ledger. Accounts Payable. 
Accounts Receivable and Payroll Report Generating 
Complete Package (requires 3 or 4 drives) . . '' . '' 475.00 
Individual Modules (requires 2 or 3 drives) .. .. .. 125.00 
Inventory II (requires 2 or 3 drives) . . . . . . . . . ... . 99.00 
Mai ling List Name & Address II (requires 2 drives) .. 129.00 
Inte lligent Terminal System ST·BO Ill. . 15'J.OO 
The Electric Pencil fr om Michael Shrayer . . ' 15000 
File Management System . , ... , , .. , .. '' . 49.00 
Sort 80 . . . . . .. . . .. . . .. . ' ' 59.00 
LJK Letter Perteet (Atari. Applel 139.00 
DB Mas ter (Apple) ... . . . . . .. .. , .. . .. . ... . . . , 169.00 
Disk Business Sof tware avai lable for Model Il l . . . ... . .. Call to r price 

l----------- - ---------- ­
FI NE PRINT 

TRS·BO is a Tandy Corporatio_n trademark. Use of abov_e operating systems 
may requ1re the use of Radio Shack TRS·DOS. Radio Shack equipme nt 
subjec t to the will and whim of Radio Shack. 

ORDERING INFORMATION 
We accept Visa and Maste.rcharge. We will ship C.0 .0., cer tified check, or 
money order onl y. There will be a 40 percent deposit required on all C.0 .0 
orders ove r $300.00. Massachusetts residents add 5 percent sales tax. Stock 
to three weeks for de livery. 

TWX #710-320-7693 
For information call 617-491-7505 
To order. call toll·free 1·800·343·5206 v~ -

The Company cannot be liable for pictorial or t ypographic inaccuracies. 
The above prices do not include shipping. 

-

than 128 records, this byte must be 
incremented to access the additional 
records. Normally, this will be ini­
tialized to 0. 
•Initialize to 0 (bytes 13 to 14) 
-these bits may be used by some 
systems (such as Micropolis), but 
should not be tampered with. 
•Record count (RC, byte 15)-cur­
rent file size in 128-byte records. Ini­
tialized to 0-correct value will be 
supplied by executing the OPEN 
statement. 
•Disk allocation map (OM, bytes 16 
to 31)-this map is used by CP / M to 
access the desired file. It is written in­
to memory by the OPEN command, 
updated during access, and written 
back to the directory by the CLOSE 
command. It is not necessary to ini ­
tialize this area if OPEN is used. 
•Next record (NR, byte 32)-this is 
the number of the next record to ac­
cess in the currently open extent. 
Normally, this will be initialized to 0 
unless random access is desired or a 
file is to have something appended to 
it. 

File-control blocks are written to 
the directory by each CLOSE com­
mand; they are read by each OPEN 
command. They maintain the disk­
file allocation map, size (in 128-byte 
records), and extent (in 128-record 
segments). A separate FCB is main­
tained in the directory for each extent 
of the same file (each extent contains 
128 128-byte records). That is, a file 
of 158 records will have an entry with 
extent= 0 and record count= 128 and 
another entry with extent= 1 and 
record count=30, both having the 
same file name and file type. 

The system maintains a default 
FCB at hexadecimal location OOSC 
and a default buffer at hexadecimal 
location 0080. These are used by 
CP/M to pass information to a user 
program. This is best explained by 
considering what happens when the 
program given in listing 4 is run. 
After it has been assembled and load­
ed, it · is run by typing its name, as is 
any compiled program running under 
CP/M. However, in addition to its 
name, the name of the file to be pro­
cessed and the desired options must 
be entered. For this example pro­
gram, the file to be processed must 
have a file type .DEM . This file is 
read into memory beginning at the 
first free memory location after the 
end of the program. The options 

Text continued on page 282 
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16 BIT 8086 MICRO SYSTEM 


$3990Tec-86 I 8086 System 

• Available Now Basic-86™ - $350 CP/M-86™ - $250 CP/M™-86 • IEEE 696 S-100 • CPU w/Vectored Interrupts • Two RS-232 Ports 
• 24Parallel1/0 lines (3 ports) • Independent baud rate for each serial port TEC -86 • Baud rates from SO to 19200 • Attractive, all metal desk top enclosure 
• ROM boot for CP /M-86TM Dual 8-inch Shugart floppies with controller • 

• 32K static RAM (Expandable) • 64K Dynamic RAM opt. - Available SoonBASIC-86 
S-1 00 Boards 

8086 CPU with Vectored Interrupts 

Analog to Digital Converter 
and Timer/Counter16 Kilobyte Static RAM 
16 channels expandable to 256 8 and 16 bit transfer 
12, 14,or 16 bit accuracy 

PROM and 110 30,40, 100,or 125 KHz 

2 RS 232 - PIO 
CP/M-86 ROM Boot 

Digital to Analog Converter 

Real Time Video Digitizer and Display 
 4 channels - 12 bit accuracy 

3 microsecond conversion rate 

30 KHz Conversion rate 4 PIO and Timer/Counter 4-20 mA output - Filters 

Digital to Analog Companion 
4-20 mA output - Filters 

Digital to Analog Converter 
2 channels - 12 bit . accuracy 
3 microsecond conversion rate 
1 parallel output port 

-n~mmmnmiiill!I .~ 

Data Acquisition Systems and TEC.MAR INC 
Video Digitization Systems Available ' • 

INC. 23600Mercantile Rd.• Cleveland, OH 44122 (216)464-7410 
Ha~K 86 • registered lfadeMark Microsoft CP M .. registered tradeMark 0191tal Research 
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Analog to Digital Converter 
16 channels - 12 bit accuracy 

Expansion Multiplexer 

Digital to Analog Companion 

12, 14, or 16 bit accuracy 
30, 40, 100, or 125 KHz 



Circle 250 on Inquiry card. 

MTI stocb 'em all 

for faster delivery. 


No hidden charges. Prices include delivery. 

Ask about our "OED" discounts. 


VISA and MasterCard orders accepted. 


VIDEO TERMINALS 

VT100 DECscope .............................. $ 1595 

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

ADM-3A (dumb terminal) .................. 795 

ADM-3A+ (dumb terminal) ....... ......... 875 

ADM-5 (dumb terminal) ..................... 945 

ADM-31 (2 page buffer).. ...... .......... ... 1185 

ADM-42 (8 page buffer avail.) ...... .. .... 2!'35 

1410 (Hazeltine dumb terminal).. ... ... 825 

1420 (dumb terminal).. ...... .. .. .. .......... 895 

1421 (Consul 580 & ADM-3A comp.) 850 

1500 (dumb terminal)....... .. .. ....... ...... 1045 

1510 (buffered) .............. ....... .......... .. 1145 

1520 (buffered printer port) ..... ......... 1395 

1552 (VT52 compatible) ......... ....... ... 1250 


GRAPHICS TERMINALS 

VT100 with graphics pkg. ...... ...... .. ... 3160 

ADM-3A with graphics pkg. ............... 1995 

ADM-3A+ with graphics pkg. ............. 2075 


300 BAUD TELEPRINTERS 

LA34-DA DECwriter IV .................... 995 

LA34-AA DECwriter IV ............. ..... .. 1095 

LA36 DECwriter II ......... .. ............... .. 1295 

Teletype 4310 ... ......... .. .................... .. 1095 

Teletype 4320 ................................... 1195 

Diablo 630 RO ...... .. .... ... .... .............. . 2295 

Diablo 1640 KSR .............................. 2775 

Diablo 1650 KSR ....... ..............•........ 2835 

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

Tl 745 {port/built-in coupler!............ 1485 

Tl 763 (port/bubble memory) ........... 2545 

Tl 765 {port/bubble/b.i. coupler) ...... 2595 


600 BAUD TELEPRINTERS 

Tl 825 RO impact ............ ... ............ .. 1450 

Tl 825 KSR impact.... ... ...... .............. 1570 

Tl 825 RO Pkg. ........... ......... ... ..... ..... 1625 

Tl 825 KSR Pkg . ............................... 1795 


1200 BAUD TELEPRINTERS 

LA 120 RO (forms pkg.I ................... 2295 

LA 120-AA DECwriter 111 (forms pkg.) 2095 

LA 180 DECprinter I ......................... 2295 

Tl 783 (portable) .. ............................ 1645 

Tl 785 (port/built-in coupler). ............ 2270 

Tl 787 (port/internal modem) ........... 2595 

Tl 810 RO impact................. ............. 1760 

Tl 810 RO Pkg.... ................ .. ... .......... 1950 

Tl 820 KSR impact .......... .................. 2025 

Tl 820 RO ............. ..... .. .... ..... ..... .... .. .. 1850 

Tl 820 KSR Pkg. .... ....... ........ ............. 2195 

Tl 820 RO Pkg. ................................. 2025 


2400 BAUD 
Dataproducts M200 (2400 baud) ........ 2595 


DATAPRODUCTS LINE PRINTERS 

B300 (300 LPM band) ................... ..... 5535 

8600 (600 LPM band) ........................ 6861 

2230 (300 LPM drum) .... .................... 7723 

2260 (600 LPM drum) ............. ...... ..... 9614 

2290 (900 LPM drum) ........................ 1 2655 


ACOUSTIC COUPLERS 

A/J A242-A (300 baud orig.) ....... .... ... 242 

A/J 247 (300 baud orig.).. .... ............ .. 315 

A/J AD342 (300 baud orig.fans.) ........ 395 

A/J 1234 (Vadic compatible) ............ .. 895 

A/ J 1245 (300/1200 Bell comp.) .... .... 695 


MODEMS 

GDC 103A3 (300 baud Bell) ............ .. 395 

GDC 2025/T (1200 baud Bell) ........... 565 

GDC 212-A (300/1200 baud Bell).. ... 850 

A/J 1256 (Vadic compatible) ............ 825 

A/J 1257 (triple modem w/phonel ..... 975 


CASSETTE STORAGE SYSTEMS 

Techtran 816 (store/forward)... ........ . 1050 

Techtran 817 (store/for/speed up) ..... 1295 

Techtran 818 (editing) ....... ........ ........ 1795 

Techtran 822 (dual) ....... ... ... ...... ........ 2295 

MFE 5000 (editing).. ... ..... .... ... .. ........ 1495 


FLOPPY DISK SYSTEMS 

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

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


Distributors, New York, New Jersey and Ohio. 

NewYork: 


516/482-3500,212/895-7177,5181449-5959 

OubideN.Y.S.:800/645-8016 


NewJeney. 20V227-5552 

Ohlo:216/~ 
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Listing 2: Examples of some simple 110 routines that utilize the CPIM 110 functions. 

.................................................................................. 


SUBROUTINE RCHAR-READS A SINGLE CHARACTER FROM THE 
CONSOLE. PLACES THE CHARACTER READ INTO THE 
ACCUMULATOR (A REGISTER). 

................................................................................. .
. 
RFUNC 	 EQU 

NTRY EQU OOOSH 
RCHAR: PUSH H 

PUSH D 
PUSH B 
MVI C,RFUNC 

CALL NTRY 
MOV A,E 

POP B 
POP D 
POP H 
RET 

;READ CONSOLE FUNCTION NUMBER 
;REFER TO TABLE I OF INTERFACE 
;GUIDE. 
;CP/M NTRY POINT 
;PRESERVE REGISTERS 

;PLACE CODE FOR READ FUNCTION 
;IN C REGISTER 
;READ A CHARACTER 
;MOVE CHARACTER JUST READ INTO 
;A REGISTER. 
;RESTORE REGISTERS 

·········································································~········. 
SUBROUTINE WCHAR-WRITES A SINGLE CHARACTER TO THE 

CONSOLE. ASSUMES THAT THE CHARACTER TO BE 
WRITTEN IS IN THE A REGISTER. 

WFUNC EQU 2 

WCHAR: PUSH H 


PUSH D 

PUSH B 

PUSH PSW 

MOV E,A 


MVI C,WFUNC 
CALL NTRY 
POP PSW 
POP B 
POP D 
POP H 
RET 

;CP/M FUNCTION NUMBER 
;PRESERVE ALL REGISTERS 

;PLACE CHARACTER IN THE E 
;REGISTER BEFORE CALLING NTRY 
;PLACE FUNCTION NUMBER IN C 
;WRITE HIM 
;RESTORE REGISTERS 

·********************************************************************************* 

SUBROUTINE CLEAR-CLEARS THE SCREEN OF A SOROC IQ-120 

TERMINAL. USES SUBROUTINE WCHAR TO SEND THE 

CHARACTERS TO THE TERMINAL. 


' ********************************************************************************* 

HOME 	 EQU 42 

CLEAR: 	 PUSH PSW 

MVI A,27 
CALL WCHAR 
MVI A,HOME 
CALL WCHAR 
POP PSW 
RET 

;HOMES CURSOR AND CLEARS SCREEN 
;PROTECT STA TUS FROM CALLING ROUTINE 
;SEND ESCAPE CODE 
;WRITE HIM 
;CLEAR SCREEN AND HOME CURSOR 
;WRITE AGAIN 
;RESTORE STA TUS 

Notice of Omission 
Due to a processing error the Quantex Div. ad which 

appeared on page 329 of the May Byte had no Reader 
Service Number. . 

For more information regarding their "no problem 
trial offer" circle 470 on the inquiry card in this issue. 



The PRACTICAL MICROCOMPUTER PROGRAMMING™ books. 

WHAT DO THE CRITICS SAY? 

BYTE: "It was apparently Mr. Weller's goal from the beginning to pre­
sent the fundamental concepts of assembly language programming in 
a completely nonthreatening way. He has accomplished this better 
than any other author to date . .. Practical Microcomputer Program­
ming is' a very powerful series. It is well written and full of essential 
techniques for the assembly language programmer." . . . "The authors 
know the difference between a novice and a ninny. They never talk 
down ... on every page the authors spot and clear up the small ambi­
guities of technical jargon that can block understanding. " 

Kiiobaud: " A powerful plus for this book is the author's determination 
to demonstrate why and how to use each instruction, not merely to ex­
plain how it works ... At no point do the authors resort to rehashing 
material available from the manufacturer . .. but instead choose a less 
theoretical, more practical approach." 

Leventhal: " . . . large numbers of documented, well structured exam­
ples, and a clear readable s1yle, a logical development of major 
topics." 

Dlgltal Design: "Tf1is book is the best and most lucid introduction to 
Z80 programming that we have seen." 

CACHE: "This is an EXCELLENT book ... dirt cheap for such great 
software and documentation." 

IF YOU'VE TRIED THE "CHEAPIES" AND AREN'T SATISFIED WITH WHAT YOU GOT, IT'S TIME TO TRY THE REAL 
THING, THE ACKNOWLEDGED WORLD STANDARD OF TECHNICAL EXCELLENCE IN ASSEMBLY LANGUAGE 
PROGRAMMING INSTRUCTION-THE PRACTICAL MICROCOMPUTER PROGRAMMING BOOKS. 

• FOR THE 6502 • 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE 6502 by W. J. Weller $32.95 
20 chapters, 6 appendices, 475 page Smythe sewn hardcover covering all fundamental assembly language techniques for the 6502 processor. The 
text explanation is re-enforced with 118 verified, real world programming examples that run on real computers. An extended 6502 language, sup­
ported by a new editor/assembler which comes with the book, circumvents many of the problems which have made the 6502 so difficult to pro­
gram in the past. In addition to the fundamental technique chapters, there are special chapters covering simple graphics, elementary cryp­
tography and random number generation and use. The source texts of both the editor/assembler and a powerful new debugging monitor for the Ap­
ple II and Apple II+ included In appendices. The object code for this software i s supplied FREE to book purchasers on Apple cassette or for $7.50 
on disk when the licensing agreement from the book is returned to the publisher. The editor/assembler is also available on paper tape for users of 
other 6502 based systems. 

• FOR THE Z80 · 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE Z80 by W.J. Weller $32.95 
18 chapters, 4 appendices, 481 page Smythe sewn hardcover which details assembly language technique as applied to the Z80 processor. The Z80 
is treated as an 8080 superset in an 8080 extension language, which means that you don't have to discard your hard won 8080 knowledge to pro· 
gram the Z80. In addition to the fundamental chapters there are chapters on graphic output and full four function decimal arithmetic. The text ex­
planation is re-enforced with 104 tested, verified programming examples. A powerful editor/assembler and debugging monitor, in source form, are 
provided to support the language used in the book. This software will run on any Z80 based computer with 10K RAM beginning at 0. Object code for 
both editor/assembler and debugging monitor is sent to book purchasers FREE on paper tape or, in modified form, on TRS-80 Level II cassette 
when the coupon from the book is returned to the publisher. 

• FOR THE 8080 • 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE INTEL 8080 by Weller, Shatzel and Nice $23.95 
18 chapters, 3 appendices, 318 page Smythe sewn hardcover which applies fundamental assembly language technique to this most popular of 
processors. The text is supported by 84 separate programming examples. The book includes a special section on the handling of complex 
peripheral devices and exotic typefaces. Appendices give the source for an 8080 resident debugging monitor and a minicomputer cross assembler 
for the8080. Also available (not shown above) are a workbook for use with this text($9.95) and AN EDITOR/ASSEMBLER SYSTEM FOR 8080/8085 
BASED COMPUTERS ($15.95) which supports the language used in the text. These three books together make a complete teaching package for 
the 8080. 

• FOR THE 6800 • 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE M6800 by W.J. Weller $23.95 
16 chapters, 2 appendices, 299 page Smythe sewn hardcover text which details the application of fundamental assembly language technique to 
the 6800. 104 separate programming examples re-enforce the text explanation. Contains in addition special chapters on low precision 
trigonometry and random number generation and use: A resident debugging monitor for 6800 systems is included in an appendix. 

Mail to: Northern Technology Books, Box 62, Evanston, IL 60204NO GAMES, NO NONSENSE, NO RE· 
PRODUCTIONS OR 
MANUFACTURER'S 

REHASHES OF 
DATA SHEETS, 

D Practical Microcomputer Programming: The 6502 
D Practical Microcomputer Programming: The Z80 
D Practical Microcomputer Programming: The Intel 8080 

$32.95 
$32.95 
$23.95 

JUST TESTED, ACCURATE, RELE· D Practical Microcomputer Programming: The M6800 $23.95 

VANT PROGRAMMING INFORMA· 
TION BACKED UP BY REAL . EXAMP· 

D Workbook for Practical Microcomputer Programming: The Intel 8080 
D An Editor/Assembler System for 8080/8085 Based Computers 

$ 9.95 
$15.95 

LES THAT RUN ON REAL COMPUT· D Check enclosed (U.S. funds only) D Money order enclosed 

ERS-THE PRACTICAL MICROCOM· Name ____________________________ 

PUTER PROGRAMMING BOOKS. Street ____________________________ 

THERE IS NOTHING ELSE AS GOOD City _______ _ ____ State ____ __ Zip 

ANYWHERE, AT ANY PRICE. Illinois residents add 5% sales tax 

http:text($9.95


Listing 3: Program to prompt for input, clear the screen, and echo the characters entered using the techniques discussed in this article. 
Except for the clear-screen codes, this routine works on any CPIM system. 

c1::·/h 1 /O l.IT It. rr re:: r ·r:·o:-,i:.:1''1h 
l.d!:: l TI f}J f':Y Jt1hL~::: ~: · ., l . .t1r::~ :' ; :(I 

ci;::: C·.1 () 1. OOH 
F'il'' HE::lllr! :;(;)!·::'rp lfl :=::rr::1f(f 01:: M1~. n: f::r1UTJNF 

;f*~*~***~**~****** **l*ttt~ K* fttttttittt******t~t**ftt*****f~tfttt* 

()()0~:=.i l~TF:Y EUl ..1 000':'.:l-I ; Cf'·h Fr·ITRY FOJ11 ·: 
ooo·:_;:. P~>TI'( EOU 9 ; P 1::· 1 ~1 -r r: u r r· :: f.: F 1.1 Nc r I ur-1 

OOOA G~::rr:: FOL.I JO ; f<I:'. fifl F~Uf FEf:: r· i.Jr! CT I 0 !'-I 

0002 l;Jl''UNC [C)l_I IWRITF CONSOl...E FUNCTION 
002('1 - HOME FOU 4·:.:.! ;HOME CURSOR AND CLEAR 
0()0D CF' FOL.I l3 iCARRIAGE RETURN 
OOOt1 l . .F FOL.I 10 ;LINE:· FEED 
0020 ~: 1...FN FOL.I ;nE~)Jf::ED OUTPUT l. INE l.EN1;TH 
0103 DLDSTK: DS 2 ;OLD STACK POINfER 
0 ·1 O''_; ~;TR: D;::; 2''5/ ; Hff'UT ~::Tl<IJ~Ci l'll.IFF'Tf:.: 
0206 454F544552PPDMPTI DW 'EN','TF' •'RS' 
o;_:,oc :::;94F~:';~'_';::.>o~:';f'LF.::f.1DFr::: DL·.i 'YO·,' u ·', ... wF:: ·• ,.. ·or· , ... E ~; • 

;**************************************************************** 
~>UBf::oUTINE pf::INT --- f'PINTf: (, ::>TF'INC; ENDING JN $ 

F'l...r'.\CE ~;nn:NG BUFFER'. S"ff~i<fING td1[1f::c:::~ · I~I DE f::EGI~>TU' 

PRESERVES REGISTER CONTENTS 

;**********************************~******************************
; 

021.~. [~."_; PRINT: PU~>H H !PRESERVE REGISTERS 
02:1./ ri::.i Pl.lt';H D 
02:1.s c::; PU~>H }{ 

02:1.'1' F~:.; PUUH f·~>W 

021.r~l OE09 ri'-) I [:,PSTR ;PRINT FUNCTION IN C PEG 
o :~:.~ i c cno~.;oo Ci'\1...1... NTf('( ; DO IT 
o·::~ l F f' J. POP PSW ;RESTORE REGISTERS 
0220 Ct POP B 
o::.>::.•:1. U:I. POf'' [I 

()2::.~2 E :I. POP H 
F:ET 

;***************************************************************** 
SUBROUTINE GETBUF -- GETS A BUFFER Fl.ILi... FROM CONSOLE 

PL.ACE INPUT BUFFER ADDRESS IN HI... REGISTER - BUFFER 
SHAl...I... HAVE THE FIRST BYTE SET TO THE MAXIMUM BUFFER 
1...ENGTH, THE NUMBER OF CHARACTERS PUT INTO BUFFER WILi... 
BE RETURNED AS THE SECOND BYTE OF THE BUFFER. 

;***************************************************************** 
~ 

02~.'4 E~5 GETBUF : PU~>H H ;PRESERVE REGISTERS 
022~~i D~.=.i PUrn·I D 
022t.. C~5 PU~>H I; 
o~.:.~2·7 F~:; PU~>H F' ~· l~ 

022B EB XCHG ;PLACE ADDRESS IN DE FOR CALL TO CPM 
022i.i OEOf.1 MVI c. G~>TP ;READ BUFFER FUNCTION 
022B CDO~~_;oo CAI.. L NTF:Y ; [JET UM 
02~.'E Fl P()f'' P:')l.J ; F'Ef:>TOf::E 
0~.'2F Cl POP n 
0230 D:I. POP D 
0231 El PDF' H 

Listing 3 continued on page 280 
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CJ CJ CJ 
COMES WITH: (ADDITIONAL) 

A WORD STAR®WORD PROCESSOR A GENERAL LEDGER 

A ACCOUNTS PAYABLE A SALES ORDER ENTRY ONLY 
A ACCOUNTS RECEIVABLE A INVENTORY CONTROL 

@@~@@a@@ 
QUANTITY DISCOUNTS 

AVAILABLE! 

INCLUDING CP/M2.2® 

($4950.00 INCLUDING 
ACCOUNTING SOFTWARE 
AND WORD ST AR<', ) 

32DK 

MINI DRIVES 


SHOWN, 8" 

and 5~" 1DMB 
. - ' 
HARD DISK 
OPTIONAL 

1 YEAR PARTS WARRANTY! · 
IMMEDIATE DELIVERY! 

(9_0 DAYS ON DRIVE PACKAGE, KEYBOARD AND LABOR) 

©[}{]~©~ LfD{]~®~ ~~&LfMOO~®~ 
DISKTERMINAL COMPUTER STORAGE 

• 	 Feather Touch Capacitance Keyboard • 8SlotS-100 • Dual Double Density 
5Xi Single Sided Drives • 64K Dynamic Ram

• 	 60 Key Standard ASCII 
PLUS + Hex Keypad • 4MHZ Z-80 • DOUBLE SIDED Option 

PLUS+ 8 Special Function Keys • Serial Printer Port ( 150- 19.2K} • Double Sided, 77 

PLUS+ 20 Screen Editing Keys 
 Track, Option• 	 Double Density Disk Controller 

• SOROC Type Screen Attribute Set • Programmable Baud Rate • 	 Color Matched Enclosure 

• 	 Half Intensity • Programmable Keyboard Set • Self Contained Power Supply 

OPTIONS: 
• 	 Dual 51/,i" Double Sided MPI B51 (640K} add $225.00 ~11~ MICRO 
t Dual 5Xi" Double Sided MPI B91 ( 1.2MB} add $360.00 

t Dual 8" SIEMANS FDD120-8 Drives (1MB} add $250.00 l~I. 0.1. 	 SALES 
11 EDISON DRIVE * NEW LENOX. ILLINDIS60451 * (815) 485-4002• 	 Dual 8" QUME Double Sided Drives (2MB} add $625.00 

http:150-19.2K


Listing 3 continued: 

RET 
;****************************************************************** 

SUBROUTINES WCHAR AND CLEAR FROM EXAMPLE 1 INSERTED HERE 

;****************************************************************** 
;****************************************************************** 

SUBROUTINE WCHAR -- WRITES A SINGLE CHARACTER 
CHARACTER IN A REGISTER - PRESERVES ALL REGISTERS 

;. 

;********************************~:********************************* 

0233 E".J. WCHAF\: PUSH H ;PRESERVE REGISTERS 
0234 [15 PUSH D 
0235 ('"" PUSH B") 

,_, 
023/ 5F MOU E,A ;puT CHAR IN E REGISTER 
0238 OE02 MUI c,WFUNC ;WRITE CHARACTER FUNCTION 
023A CD0500 CALL NTRY ;PRINT HIM 
023[1 F1. POP F'SW 
023E Cl POP Ei 
023F [11 POP D 
0240 El POF' H 
0241 C9 RET 

0236 F"" PUSH PSW 

'**************************************************************** 
SUBROUTINE CLEAR -- CLEARS SCREEN AND HOMES CURSOR ON 

A SOROC IQ-120 TERMINAL - PRESERVES REGISTERS 

"***************************************************************** 
0242 F""•.! CL.EAR: PUSH PSW ;PROTECT STATUS 
0243 3ElB MUI A,27 ;SEND ESCAPE CODE 
0245 CD3302 CALL WCHAR 
0248 3E2A MUI f'\, HOME ;CLEAR SCREEN AND HOME CURSOR 
024A CD3302 CALL WCHAR 
024D Fl POP PSW 
024E C9 RET 

;**************************************************************** 
SUBROUTINE CRLF -- SENDS CRLF TO CONSOLE - PRESERVES REGISTERS 

'****************************************************************** 
,_, 

02~i0 3EOD MUI A,CR 
02~;2 CD3302 CALL. WCHAR 
025~:; 3EOA MUI A,LF 
0257 CD3302 CALL WCHAR 
025A Fl POP PSW 
025B C9 RET 

024F F"" CRLF: PUSH PSW 

'******************************************************************** 
SUBROUTINE SAVSTK -- SAVES THE OLD STACK POINTER AND SETS 

A NEW STACK AT CBASE !BASE OF CONSOLE COMMAND PROCESSOR>. 
CBASE IS BOOH BELOW FBASE !BASE OF THE DISK OPERATING SYSTEMJ 
FBASE MAY BE READ AT NTRY+l. 

'********************************************************************* 
02::.;c Cl SAVSTK: F'OF' B ;GET f(ETl.IF\N ADDRESS 
025D 210000 LXI H.oo ; CLEAf( HL 
0260 39 DAD SP ;GET STACK POI NTEI~: 
0261 220301 SHLl"i OLDSTK ;SAVE HIM 
0264 2A0600 L. HI... D NTRY+l ;GET FBASE 
0267 7C MDV A,H 
0268 !MOB SUI OBH ;SUBTRACT CBr'.\SE OFFSET 

Listing 3 continued on page 282 
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HOME FINANCE PAK I: Entire Series $49.95 ®CD 
CHECK REGISTER ANO BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM not only keeps complete records. it also gives you 
the analysis and control tools you need to actively manage your account. 
The system provides routines for BUDGETING INCOME ANO EXPENSE. AUTO­
MATIC CHECK SEARCH. and BANK STATEMENT RECONCILING. CRT or printer 
reports are produced for ACTUAL EXPENSE vs BUDGET. CHECK SEARCH 
DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY by month. 
Check entry is prompted by user-defined menus of standard purposes and 
recipient codes. speeding data entry and reducing disk storage and 
retrieval time. Six fields of data are stored for each check: amount, check 
no .. date. purpose. recipient and TAX DEDUCTIBLE REMINDER. CHECK SEARCH 
routines allow searching on any of these data fields. Up to 100 checks /mo . 
storage .. _........ . ............................ $39.95 

SAVINGS: Account management system for up to 20 separate Savings 
accounts. Organizes. files and displays deposits. withdrawals and interest 
earned for each account. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514.95 

CREDIT CARO: Get Control of your credit cards with this program Organizes. 
stores and displays purchases. payments and service charges for up to 20 
separate cards or bank loans. . ... .... . . .... ... .. . .. . . $14.95 

UNIVERSAL COMPUTING MACHINE: $49.95 ® 
A user programmable computing system structured around a 50 row x 50 
column table. User defines row and column names and equations forming a 
unique computing machine. Table elements can be multiplied. divided. 
subtracted or added to any other element. Hundreds of unique computing 
machines can be defined. used. stored. and recalled. for later use. Excellent 
for sales forecasts. budgets. inventory lists. income statements. production 
planning, project cost estimates-in short for any planning. analysis or 
reporting problem that can by solved with a table. 

COLOR CALENDAR: $29.95® 
Got a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays . appointments. business meetings or a regular office schedule. 
this program is the perfect way to schedule your act ivities. 
The calendar display is a beautiful HI-RES color graphics calendar of the 
selected month with each scheduled day highlighted in color. Using the 
daily schedule, you can review any day of the month and schedule an event 
or activity in any one of 20 time slots from 8:00 A.M. to 5:30 P M. 

BUSINESS SOFTWARE: Entire Series $159.95 ® (j) 
MICROACCOUNTANT: The ideal accounting system for small businesses. 
Based on classic T-accounts and double-entry booking, this efficient 
program provides a journal for recording posting and reviewing up to 1.000 
transactions per month to any one of 300 accounts. The program produces 
CRT and printer reports covering: 
TRANSACTION JOURNAL BALANCE SHEET 
ACCOUNT LEDGERS INCOME ANO EXPENSE STATEMENT 

Includes a short primer on Financial Accounting. (48K) ....... 549.95 


UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and 
SAVE TIME for the serious businessman who must periodically Analyze. 
Plan and Estimate. The program was created using our Universal Computing 
Machine and it is programmed to provide the following planning and 
forecasting tools. 
CASH FLOW ANALYSIS SALES FORECASTER 
PROFORMA PROFIT & LOSS SOURCE ANO USE OF FUNDS 
PROFORMA BALANCE SHEET JOB COST ESTIMATOR 
REAL ESTATE INVESTMENT INVENTORY ANALYSIS 

Price. including a copy of the Universal Computing Machine . . . . $89.95 

BUSINESS CHECK REGISTER ANO BUDGET: Our Check Register and Budget 
programs expanded to include up to 50 budgetable items and up to 400 
checks per month . Includes bank statement reconciling and automatic 
check search (48K) .. .. . .. .. .. . .. . .. . ... . .. . .... . . . $49.95 

ELECTRONICS SERIES VOL I & II: Entire Series $259.95 
LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic 
circuits before you build them. CMOS, TTL. or whatever. if it's digital logic. 
this program can handle it. The program is an interactive. menu driven. 
full -fledged logic simulator capable of simulating the bit-timeresponse of a 
logic network to user-specified input patterns. It will handle up to 1000 
gates. including NANOS. NORS. INVERTERS. FLIP-FLOPS. SHIFT REGISTERS. 
COUNTERS and user-defined MACROS. iJp to 40 user-defined random. or 
binary input patterns. Accepts network descriptions from keyboard or from 
LOGIC DESIGNER for simulation ....... . ........ $159.95 @ (j) 

LOGIC DESIGNER: Interactive HI -RES graphics program for designing digital 
logic systems. Draw directly on the screen up to 10 different gate types, 
including NANO. NOR. INVERTER. EX-OR.T-FLOP. JK-FLOP. 0-FLOP. RS-FLOP. 4BIT 
COUNTER and N·BIT SHIFT REGISTER. User interconnects gates using line 
graphics commands. Network descriptions for LOGIC SIMULATOR generated 
simultaneously with the CRT diagram being drawn . . . . . . . . $159.95@ 

MANUAL ANO DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities of both program (s) .. .. . .... . ...... . $29.95 @CD 

ELECTRONIC SERIES VOL 111 & IV: Entire Series $259.95 
CIRCUIT SIMULATOR: Tired of trial & error circuit design? Simulate & debug 
your designs before you build them' With CIRCUIT SIMULATOR you build a 
model of your circuit using RESISTORS. CAPACITORS. INDUCTORS. TRANSISTORS. 
DIODES. VOLTAGE and CURRENT SOURCES and simulate the waveform response 
to inputs such as PULSES. SINUSOIOS.SAWTOOTHS.etc. .. all fully programmable. 
The output is displayed as an OSCILLOSCOPE-STYLE PLOT of the selected 
waveforms (Apple only) or as a printed table of voltage vs time. Handles up to 
200 notes and up to 20 sources. Requires 48 RAM ....... $159.95 i@ CD 

CIRCUIT DESIGNER: Interactive HI-RES graphics program for designing electronic 
circuits. Draw directly on the screen up to 10 different compJnent types, 
including those referenced above. Components interconnect list for CIRCUIT 
SIMULATOR generated automatically. Requires . . . . . . . . . . . $159.95 

MATHEMATICS SERIES: Entire Series $49.95 
STATISTICAL ANALYSIS I: This menu driven program performs LINEAR 
REGRESSION analysis, determines the mean, standard deviation and plots 
the frequency distribution of user-supplied data sets. Printer. Disk. 1/0 
routines .. .. . .. . .. . . .. . .. . .. .. . .. . ... . .. . .. . ... $19.95 

NUMERICAL ANALYSIS: HI-RES 2-Dimensional plot of any function. Automatic 
scaling. At your option. the program will plot the function. plo t the 
INTEGRAL. plot the DERIVATIVE. determine the ROOTS. MAXIMA. MINIMA. 
INTEGRAL VALUE ....... . .. ... .. .... . .. .. . .. .... ... $19.95 

MATRIX: A general purpose. menu driven program for determining the 
INVERSE and DETERMINANT of any matrix, as well as the SOLUTION to any set 
of SIMULTANEOUS LINEAR EQUATIONS............ . .... . . . . $19 95 

3-0 SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS 
by creating HI-RES PLOTS of 3-dimensional surfaces from any 3-variable 
equation. Disk save and recall routines for plots. Menu driven to vary 
surface parameters. Hidden line or transparent plotting . . ..... $19.95 

ACTION ADVENTURE GAMES: Entire Series $29.95 ® 
RED BARON: Can you outfly the RED BARON? This fast action game simulates 
a machine-gun DOGFIGHT between your WORLD WAR I Bl-PLANE and the 
baron's. You can LOOP. DIVE. BANK or CLIMB-and so can the BARON. In HI-RES 
graphics plus sound.. ..... . ..... . .... . . .. . .. .. .... . $14.95 

BATTLE OF MIDWAY: You are in command of the U.S.S. HORNETS' DIVE­
BOMBER squadron. Your targets are the Aircraft carriers. Akagi, Soryu and 
Kaga You must fly your way through ZEROS and AA FIRE to make your 
DIVE-BOMB run. In HI-RES graphics plus sound. . .. . . .. . . . . .. $14.95 

SUB ATTACK: It's April 1943. The enemy convoy is headed for the CONTROL 
SEA. Your sub, the MORAY. has just sighted the CARRIERS and BATTLESHIPS' 
Easy pickings. But watch out for the DESTROYERS- they're fast and deadly. 
In HI-RES graphics plus sound . .. .. . .. .. . .. . . .. . .. .. ..• $14.95 

FREE CATALOG-All programs are supplied on disk and run on Apple II w /Disk 
& Applesoft ROM Card & TRS-BO Level II and require 32K RAM unless 
otherwise noted. Detailed instructions included. Orders shipped within 5 
days Card users include card number. Add $1 .50 postage and handling 
with each order. California residents add 61h% sales tax. Foreign orders add 
$5.00 postage and handling. 

SPECTRUM SOFTWARE 
142 Carlow, P.O. Box 2084 
Sunnyvale, CA 94087 

FOR PHONE ORDERS: 14081 738-4387 VISA • 

DEALER INQUIRIES INVITED. 
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Listing 3 continued: 

026A 67 MOV H,A 
025B F9 SPHL ;SET NEW SlACK POINTER 
026C 	 PUSHcc·d B ;SET RETURN ADDRESS 
026[1 C9 F\E:~ T 

;********************************************************************** 
SUBROUTINE GETSTK -- GETS OLD STACK POINTER AND RETURNS TO CPM 

; 

;*****************************************************************k****
; 

026E 	21'.10301 GETSTK! LHLD OLDSTK IGET OLD STACK POINTER 
027:1. F9 ~WHL ; F'LUG IT IN 
02?2 C9 RET ;THIS WILL RETURN TO CPM 

;********************************************************************** 
MAIN 	 PROGRAM -- PROMPTS FOR INPUT, CLEARS SCREEN AND ECHOS 

THE INPUT STRING IN 32 CHARACTER LINES 

;*********************************************************************** 
0273 CD5C02 BEGIN: CALL SAVSTK ;SAVE OLD STACK POINTER 
0276 110602 LXI D, PFWMPT 
0279 CD1602 CALL PRINT ;PRINT PROMPT 
027C CD4F02 CALL CRLF 
027F. 3EFF MVI A,255 
0281 320501 STA STR ;SET MAX BUFFER LENGTH 
0284 3EOO MVI A.oo 
0286 320601 STA STRtl ;ZERO CHARACTER COUNTER 
0289 210501 LXI H, STF< 
028C CD2402 CALL GETBUF ;GET A BUFFER FULL 
028F CD4202 CALL CLEAR ;ct.EAR SCREEN 
0292 110C02 LXI [!,LEADER 
0295 CD1602 CALL PRINT ;PRINT LEADER 
0298 CD4F'02 CALL CRLF 
029B 23 INX H ;ADDRESS STRtl 
029C 46 MDV B,M ;NUMBER OF CHARACTERS READ IN 
029[1 
029F. 

3E20 
BB 

PL.IN: MVI 
CMP 

A.LEN 
B 

H .. INE LENGTH 

02AO D2B402 JNC ELIN ;F'FUNT LAST LINE 
02A3 
02A4 

4F' .., .. 
.,,~ LINE: 

MDV 
INX 

C,A 
H 

;PLACE LEN IN COUNTER 
;NEXT CHARACTER 

02A~i 7E MDV A,M HiET HIM 
02A6 CD3302 CALL WCHr~R 1WFUTE HIM 
02A9 0"''-· DCR B 
02AA OD DCR c 
02AB C2A402 JNZ LINE ;KEEF' PRINTING TILL DONE 
02AE CD4F02 cr1LL CRLF 
02Bl C39D02 JMF' F'LIN ; NEXT LINE 
02B4 23 EL.IN: INX H 
02B'.'.'.i 7E MDV A,M ;GET CHARACTER 
02B6 CD3302 CALL lJCHAR 
02B9 05 DCf( B 
02BA C2B402 JNZ ELIN ;PRINT TILL DONE 
02BD CD4F02 CALL CRLF 
02CO CD6E02 CALL GETSTK ;RETURN TO CPM 
02C3 END 100H 

Text continued from page 274: Now, let us discuss the use of the byte 0 (that is, hexadecimal location 
available are P, which prints the file default FCB and buffer. When the 0080) contains the number of valid 
on the system printer, and D, which command DSKUTIL TEST.PD is characters typed on the command 
creates a copy of the input file having entered in response to the CP/M line after the actual command and 
type .RES . The input file may reside prompt, the system places TEST in before a carriage return, in decimal. 
on drive A or B, but it is assumed to bytes 1 thru 4 of the FCB beginning at In this case, bTEST .PD (b represents 
be on A unless otherwise specified. If location OOSC. PD is placed in bytes 9 a space-decimal ASCII 32) was 
option D is selected, the output file and 10. The string (as typed) is also typed-8 characters before a carriage 
will be on the same drive as the input placed in the default buffer at loca­ return. Byte 0 of the buffer therefore 
file. tion 0080 in the following manner: Text continued on page 300 
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SPEND $62.40 TO 

READ THIS ADVERTISEMENT.* 


Circle 107 on inquiry card. 

A 
salesman generating 1.5 million dol­
lars in sales annually for his company 
does so at the rate of $12.48 per 

minute. That's expensive time-should it 
really be used in rummaging through filing 
cabinets, writing long reports or talking to 
dozens of people looking for one small, 
crucial piece of information? 

Of course not, so you hire an accounting 
staff, customer support personnel, and mar­
keting people to support the. business and let 
your salespeople sell. But the overhead takes 
a large slice of that $12.48. 

A Delta system can do the work of a 
swarm of secretaries, a fleet of filers, a ton of 
telephones-simultaneously. It's a highly 
developed work processing system that can 
maintain files, generate reports, process 
orders and do all routine office work with 
speed and accuracy. It lets your people get on 
with the business of making money. 

We at Delta Products have spent five years 
designing the most reliable, efficient Z80 
based microcomputer available on the mar­
ketplace. It's fast-some models use multi 
processors to eliminate the delays associated 
with other multi user systems. It's expand­

*(and save thousands later) 

able, allowing your Delta system to grow with 
your company's growth and change with 
your company's needs. And it's rugged; 
requiring a minimum of service or 
maintenance. 

But the soul of any computer system is the 
software; therefore, having perfected the 
hardware techonology, Delta is now dedi­
cated to the development of application 
packages designed to warm the cockles of a 
corporate executive's heart. Our "Um-form", . 
for example, will keep purchase orders, ac­
count statements, sales and shipping orders 
indexed, cross-indexed and filed in any man­
ner required. 

And when your Delta system has helped 
your business grow, it's ready to grow right 
along with you-every Delta System is com­
pletely expandable and configurable. 

You have spent five minutes reading this 
advertisement, at a cost of $62.40 in potential 
sales. Have you calculated what a Delta 
system can save your company? (Hint: a 
Delta system can pay for itself in less than 24 
hours of time saved.) 

Call us today for the name of your nearest 
Delta distributor. 
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Listing 4: Program using the discussed techniques to allow a user to either copy a specified file into another file or transmit its con­
tents to the printer. 

;************************************************************* 
CP/M DISK UTILITIES PROGRAM 
WRITTEN BY JAMES K. LARSON 

;************************************************************** 
0100 ORG OlOOH 
0100 C38<;'02 JMP BEGIN ;SKIP TO START OF MAIN PROGRAM 

;************************************************************* 
EQUATES AND DATA STORAGE AREA 

; 

;************************************************************* 
0005 NH:Y EQU 0005H H:F'M ENTRY POINT 
0002 = WFUNC ECW 2 ; WFfffE TO CONSOLE FUNCTION 

C'
000~:) PFUNC EQU _, ;LINEPRINTER FUNCTION 
0009 F'STR ECHJ 9 ;PRIN7 BUFFER FUNCTION 
OOOE LOGF mu 14 ;LOGIN AND SELEC T DISK 
OOOF ;:' OPENF mu 1 ~) HJF'EN DI SK FI LE 
0010 CLCJf:EF EGll..I 16 ; CLOSE DI SK F II E 
0013 -· REM'v'F EGlU 19 ;DELETE A DISK FILE 
0014 Vi:ADF ECW 20 ;READ A DISK RECORD 
OOl~.~ = WRITEF EWJ 21 ;WRITE A DISK RECORD 
0016 MAl\EF mu 22 ;CREATE A DISK FILE 
001A SETF EQLJ 2t... ;SET DMA ADDRESS FOR NEXT READ/WRITE 
0080 TBUFF mu 0080H IDEFALJLT TEXT BUFFER 
0 0 ~-'·; c TFCB EOU 00~'.;CH IDEFAULT FILE CONTROL BLOCK 
OOBO F:ECLEN EOU ;LfNGTH OF ONE DISK RECORD 
0000 CF;: ECW 13 ; Cf1F:Fn AGE F!ETIJf;:N 
()()()(1 LF EOU 10 ; LI NE FEED 
002~1 HOME EClU 42 ;HOME CURSOR AND CLEAR SCREEN 
0103 4445 DEMl DW 'DE' 
0105 4DOOOOOOOO DB 'M' ,o,o,o,o 

, F:F,010A 5245 RES: DW 
010C 5300000000 DB 'S' ,o,o,o,o 
0111 5052494E54DNMSG! DW 'F'F(' • 'IN', 'TI' , 'NG' , ' C' , 'OM' , ·' F'L ' , 'ET' , 'E$' 
0123 50524F4345DNPRC! DW 'PR','OC','ES','SI','NG',' C','OM','F'L','ET','E$' 
0137 434F4D4D41ERRMSG: DW 'CO','MM','AN','D '•'OR',' F','IL','E '•'ER','RO','RS' 
014D 4F50454E200PERRI DW 'OP','EN'•' E','RR','OR','$ ' 
01 ~;c;· 57'.::;249:_;44~5WERF;:: DW 'WR', 'IT', 'E ' , 'ER' , 'RO', 'Fl$' 
0165 RCRDSl DS 1 ;STORAGE FOR NUMBER OF RECORDS READ 
0166 OLDSTKl DS 2 ;STORAGE FOR ORIGINAL STACK ADDRESS 
0168 00 FLAG: DB 00 ;INITIALIZE FLAG BITS STORAGE 
0169 TFCPll DS 33 ;SECOND FILE CONTROL BLOCK 

;**************************************************************
C:IJR~·OllTTNI=' P~IT~JT -- F'l'HNT<:; A STFITN(.l FNl'rTNG TN $ 

PLACE STRING BUFFER STARTING ADDRES~:; IN DE REGISTER 
PRESERVES REGISTER CONTENTS 

;****************************************************************; 
Ol8A E:=.; PFUNT: PUSH H ;PRESERVE REGISTERS 
Ol.8B D5 PUSH [I 

OHlC C~'i PUSH B 
01.BD F~.i PUSH F'SW 
Ol8E OE09 MVI c,PSTF~ ;FUNCTION IN C REGISTER 
0190 CD05JO CALL NTRY ; DO IT 
01.93 Fl F'CW F'SW ;RESTORE REGISTERS 
0194 Cl F' () F' B 
0195 [ll F'OF' D 
0196 El PCJF' H 
017 C9 RET 

'****************************************************************** 
SUBROUTINE WCHAR -- WRITES A SINGLE CHARACTER TO THE CONSOLE 

CHARACTER IN THE A REGISTER - PRESERVES REGISTERS 
Listing 4 continued on page 286 
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dBASE II vs. the Bilge Pumps. 

by Hal Pawluk 

We all know that bilge pumps suck. 
And by now, we've found out-the hard 

way-that a lot of software seems to work the 
same way. 

So I got pretty 
excited when I ran 
across dBASE II, an 
assembly-language rela­
tional Database Man­
agement System for 
CP/M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you're looking 
for software to deal with 
your data, too, here are 
some tips that will help: 

Tip #1: Database .Management 
vs. File Handling: 

Any list or collection of data is, loosely, 
a data base, but most of those "data base man­
agement" articles in the buzzbooks are really about 
file handling programs for specific applications. 
A real Database Management System gives you 
data and program independence (no repro­
gramming when data changes), eliminates data 
duplication and makes it easy to turn data into 
information. 

Tip #2: Assembly 

Language vs. BASIC: 


This one's easy: if you're setting up a 
DBMS, you're going to be doing a lot of sorting, 
and Basic sorts are s-1-o-w. Run a benchmark on 
a Basic system like S*-IV against a relational 
DBMS like dBASE II and you'll see what I mean. 
(But watch it: I've also seen one extremely slow 
assembly-language file management system.) 

Tip #3: Relational vs. Hierarchal 
&. Network DBMS. 

CODASYL-like hierarchal and network 
systems, around since the 1960's, are being 
phased out on the big machines so why get stuck 
with an old-fashioned system for your micro? A 
relational DBMS like dBASE II eliminates the pre­
defined sets, pointers and complex data structures 
of a CODASYL-type DBMS. And you don't need 
to be a programmer to use it. 

Circle 28 on Inquiry card. 

dBASE II vs.. everything else. 
dBASE II really impressed me. 
Written in assembly language (with no 

need for a host lan­
guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round­
off errors, has a super­
fast multiple-key sort, 
and supports ISAM 
based on B* trees. 

You can use it 
interactively with 
English-like commands 
(DISPLAY 10 PROD­

. UCTS), or program it 
(so when you've set up the formats, your secretary 
can do the work). Its report generator and user­
definable full screen operations mean that you can 
even use your existing forms. 

And if all this makes your mouth water, but 
you've already got all your data on a disk, that's 
okay: dBASE II reads your ASCII files and adds 
the data to its own database. 

Right now, I'm using dBASE II with my 
word processor for budgeting, scheduling and 
preparing reports for my clients. 

Next come job costing, time billing and 
accounting. 

An Unheard-of Money-Back 

Guarantee. 


dBASE II is the first software I've seen 
with a full money-back guarantee. 

To check it out, just send $700 (plus tax in 
California) to Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. (213) 666-4409. 
Test dBASE II doing your jobs on your computer 
for 30 days. If, for some strange reason, you don't 
want to keep it, send it back and they'll refund 
your money. 

No questions asked. 
They know you don't need your bilge 

pumped. 

Ashton~ate 

©Ashton-Tate 1980 
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Listing 4 continued: 

; 

;******************************************************************* 
E-c·0 198 WCHARl PUSH HCJ 

0199 [15 PUSH [I 

019A C"'" PUSH B,..J 

Ol9B F~; F'USH F'SW 
019C '.:iF MDV E,A ; CHAF\ACTER IN F m:c;i:srrn 
019[1 OE02 MVI c.wFUNC 
019F CD0500 CALL NmY 
01A2 Fl F'CJ F' PSW 
0 H1:3 Cl Bp () p 
01A4 D l p () p D 
01A::'.i El p () p H 
01A6 C9 RET 

'***************************************************************** 
SUBROUTINE PCHAR -- PRINTS A SINGLE CHARACTER ON THE PRINTER 

J CHARACTER IN THE A REGISTER - PRESERVES REGISTERS 

'****************************************************************** 
i 

OlA'.7 E!:.i PCHARl F'USH H 
01A8 D!"i PUSH D 
01A9 CC-i PUSH n 
01.f.1A F~.:; F'USH F'SW 
OHiB 5F MCI \J [,(-', 

Olf.1C OFO~:_:,; M\) I c ,PF UNC 
01r~E CDO'.:iOO CALI... NTf-<:Y 
OlBj ~1. POP F'Shl 
OHO f '. 1 F'flf." ~·l 

OlB3 D l F'D P n 
0 1B4 El p () F' H 
01B~i C9 F:FT 

;****************************************************************** 
SUBROUT I NE CLEAR -- CL .EARS SCREEN AND HOME8 Clfl~SOR ON 

A SOROC IQ-120 TERMINAL - - PRESFRVE S REGISTERS 

;*****************************************************~************** 

OlB6 F·~.i CLEAR! PUSH F'SW ; F' F:CJT ECT SHiTUS 
01B7 3ElB MVI A,27 ;SEND ESCAPE CCJDE 
01B9 CD980l CALL.. WCHAF\'. 
01B C 3E2A MVI A,HOMF 
01BE CD9BO 1 CALL.. lJCHAF'. 
OlCl Fl p () F' F·S~J 

01C2 CS' Vi:T 

;*******************************************************************
; 
; SUBROUTINE CRL..F - ­ SENDS CRL..F TO CONSOLE 

;******************************************************************* 
01C3 F'.:i PUSH F'SW 
01C4 3EO D MVI A,CR 
01 Ct, CD9801 CALL.. lJCHAR 
0 1C9 3EOA Mt,,'I A, L..F 
0 1CB CD980l CALL.. WC Hti r: 
01CE Fl F'CJ F' F'SW 
OlCF C9 F:ET 

;******************************************************************* 
SUBROUTINE SAVSTK -­ SAVES THE CJLD STACK POINTER AND SETS 

A NEW STACK AT CBASE <BASE CJF THE CONSOLE COMMAND PROCESSORJ. 
CBASE I S 800H BE L.O W FBASE <BASE OF THE DI SK OPERATING SYST EM1. 
FBASE MAY BE READ AT NTRYtl. 

; 

;********************************************************************
Listing 4 continued on page 288 
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.ITS 	 AGIC 
© 


The System/48 is the outstanding office automation 
computing system for the 80's ... it's so productive we 
call it MAGIC<1l. Look at these features: 
• 	Data management system 
• 	 Report generator 
• Query processor 
• 	Screen format generator 
• Automatic interface code generator 
• 	From one to eight interactive users per node 
• Over half a million bytes of user memory available 
• 	Winchester-technology hard disk with 18-million bytes 

(formatted capacity) 
• 	 15-minute mean-time-to-repair 
• 	Built-in protection from line-voltage spikes, noise, and 

brownouts 
And, it features MAGIC"', the Operating System that 

gets things done faster than you can say abracadabra 
because of its multi-keyed Indexed-Sequential Access 
Method and flexible file-organization. MAGIC"' alsooffers high security, with password protection. MAGICl!l 

supports global or local printers for as many users as 
desired. 

Circle 359 on inquiry card. 

MAGIC"' also includes DataMagic II "' - TEl's red-hot 
database manager. DataMagic II"' has even more tricks 
up its sleeve - like automatic or manual record-lock pro­
tection and automatic transaction backout to protect 
the database and it runs application software written 
for CP/M 2.X. 

Take a MAGIC"' leap into the future! 
Arrange to attend one of our regularly scheduled Sys­

tem/48 workshops (RSVP). 

OEM and Dealer Inquiries Invited 

~ ISystem/48®1 

,_______....________________________. 

5075 S. LOOP EAST, HOUSTON, TX. 77033 
(713) 738-2300 TWX. 910-881-3639 



Listing 4 continued: 

; 
OlDO Cl SAV~HK: F'OF' B GET RETURN ADDRESS 
01[11 210000 L..XI H.oo Cl..EAF< HI.. 
01D4 39 DAD SP GET STACK POINTER 
OlD~"'i 226601 SHU) OLDSTt< SAVE HIM 
OJ.DB 2A0600 L..HLD NTFH+l GET FBASE 
OlDB 7C MO\J A,H 
OlDC l:t60fl ~;u I 08 H ISUBTRACT CBASE OFFSET

6 ..,OlDE , MDV H, A 
OlDF F9 SF'HL.. ;SET NEW STACK POINTER. 
Ol.EO C "" F'USH B ;SET RETURN ADDRESS-· OJ.El C9 F<ET 

;********************************************************************* 
SUBROUTINE GETSTK -- GETS OLD STACK POINTER AND RETURNS TO CF'M 

'********************************************************************** 
' OlE2 2?16/:.0l GETSTK! LHL..D OL..DSTK ;GET OLD STACK POINTER 

OlE~.'i F9 SF'Hl.. ;PLUG HIM IN 
(.'il.Et, C9 RET ;THIS WILL.. RETURN TO CF'M 

;********************************************************************** 
SUBROUTINE F'RT -- PRINTS THE NUMBER OF CHARACTERS IN THE B REG 

ON THE LINE PRINTER, ADDRESS OF FIRST CHARACTER TO F'RINl 
IS IN Hl.., 

;********************************************************************** 
OlE7 7E F'RT! MDV A,M HJET CHAR 
OJ.EB CDA'?Ol CALL.. F'CHAF< ;pf<JNT HIM 
01.EB ::.~3 INX H ;NEXT, PL.EASE 
OJ.EC o~=.~ DCF< B ; DONE'i 
OlED C2E70l .JNZ F'RT ; NOPE, KEEF' F'RHHING 
OlFO C9 RET ;DONE, GO HOME 

;**********************************************************************; 
SUBROUTINE MOVCHR -- MOVES CHARACTERS BEGINNING AT LOCATION 

IN Hl.. TO LOCATION BEGINNING IN DE F1Jf.: A COUNT IN REG C, 

;*********************************************************************** 
OlFl 7E MOVCHF\ ! MDV Adi 
01F::.' 12 STAX D. 
01F3 23 INX H 
01F4 1.3 INX D 
01.F~; OD DCF< c 
0 1F6 C::'F101 JNZ MOVCHF< ; GD TILL.. DONE 
01F9 C9 F:ET 

'********************************************************************** 
SUBROUTINE L..OGDSK -- LOGS IN A DISK AS ACTIVE FOR I/O, REG E 

CONTAINS 0 FOR DRIVE A AND l FOR DRIVE B. 

'*********************************************************************** 
OJ.FA E~:; LCJGDSK ! F'USH H 
OlFB [15 PUSH [I ; F'F<ESERVE 
OlFC ('"' F'USH B...... t 

OJ.FD F5 PUSH F'SW 
OlFE OEOE MVI C, L.DGF 
0200 CDOSOO CALL NTF<Y 
0203 Fl F' () F' F'SW 
0204 Cl F'OF' B ; F<ESTOF\E 
0205 Dl F'ClF' D 
0206 El F' 0F' H 
0207 C9 F<ET 

"********************************************************************* 
Listing 4 continued on page 290 
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The Text Solution for APPLE II® 
Now APPLE II® Owners Can Solve Text Problems 


With VI DEOTERM 80 Column by 24 Line Video Display 

Utilizing 7 X 9 Dot Character Matrix 


Perhaps the most annoying shortcoming of the Apple II ® is its limitation of displaying only 40 columns by 24 lines of 
text, all in uppercase. At last, Apple II® owners have a reliable, trouble-free answer to their text display problem. 
VIDEOTERM generates a full 80 columns by 24 lines of text, in upper and lower case. Twice the number of characters as 
the standard Apple II® display. And by utilizing a 7 by 9 character matrix, lower case letters have true descenders. But 
this is only the start. 

VIDEOTERM, MANUAL, 
SWITCH PLATE VIDEOTERM 

BASICS 	 VIDEOTERM lisls BASIC programs. bolh lnleger and Applesofl, using the entire 80 
columns. Wilhout splitting keywords. Full editing capabil i ties are offered using the 
ESCape key sequences for cursor movement. Wit h provision for stop/start text 
scrolling uti lizing the standard Conlrol-S entry. And simultaneous on-screen display 
of texl being printed. 

Pascal 	 lnstallalion of VIDEOTERM in slol 3 provides Pascal immediate control of the 
display since Pascal recognizes the board as a slandard video display terminal and 
lreats ii as such. No changes are needed to Pascal 's MISC.INFO or GOTOXY files, 
although customization directions are provided. All cursor control characters are 
idenlical to slandard Pascal defaulls. 

Other 	 The new Microsoft Soflcard· is supporled. So is lhe popular D C. Hayes Micro· 
Boards 	 modem II' . utilizing customized PROM firmware available from VIDEX. The power· 

ful EasyWriter· Professional Word Processing System and other word processors 
are now compalible wit h VIDEOTERM. Or use the Mountain Hardware ROMWriter· 

!"fU&'!l*+,-.1 
0123456789:; (.)? 
~ABCDEFGHIJKLMNO 
PQRSTLIVWXYZ[\)A_ 
'dcdefghi Jklrnno 
pqrstuvuyz(: )'~ 

7X12 MATRIX 
18X80 OPTIONAL 

! 1 11U'(ll+,-,/ 
1123456789:; <=>? 
tABCDEF6H l JKLHNO 
PORSTUVUXYZl\lt_ 
'abcd!Fgh i jk l1no 
pqrstuvwxyz1:1·1 

7X9 MATRIX 

24X80 STANDARD 


(or other PROM programmer) to generate your own custom cha ra cter sets. Natural­
ly. VIDEOTERM conforms to all Apple OEM guidelines. assurance that you will have 
no confl icts with current or future Apple 11· expansion boards. 

Advanced VIDEOTEAM's on-board asynchronous crystal clock ensures flicker-free cha racter display. 
Hardware Only the size of the Pascal Language card. VIDEOTERM utilizes CMOS and low power con· 
Design sumption ICs. ensuring cool, reliable operation. All ICs are fully socketed for easy 

maintenance. Add to thal 2K of on·board RAM. 50 or 60 Hz operation. and provision of power 
and input connectors for a light pen. Problems are designed out, not in . 

Available 	 The entire display may be altered to inverse video. displaying black characters on a white 
Options 	 fie ld. PROMs containing alternate character sets and graphic symbols are available from 

Videx . A switchplate option allows you to use the same video monitor for either the 
VIDEOTERM or the slandard Apple II' display, instanlly changing displays by flipping a 
single toggle switch. The switchplate assembly inserts into one of the rear cut-outs in the. 
Apple 11· case so lhal lhe toggle swilch is readily accessible . And lhe Videx KEYBOARD 
ENHANCER can be inslalled. allowing upper and lower case character enlry directly from 
your Apple 11 • keyboard. 

Firmware 	 1 K of on-board ROM firmware controls all operation of the VIDEOTERM. No machine 
language palches are needed for normal VIDEOTERM use. 

Firmware Version 2.0 

Characters 7 x 9 malri x Display 24 x 80 (full descenders) 
Options 7 x t2 malri x option: 

Alternate user definable 
18 x 80 (7 x 12 malrix wilh full descenders) 

character set option: 
Inverse video option. 

Want lo know more? Conlact your local Apple dealer today for a demonstration. VIDEOTERM is available 
through your local dealer or direcl from Videx in Corvallis. Oregon. Or send for lhe VIDEOTERM Owners 
Reference Manual and deducl the amounl if you decide to purchase. Upgrade your Apple II" to full terminal 
capabililies for half the cost of a te rminal. VIDEOTERM. Al lasl. 

PRICE: •VIDEO TERM includes manual ..... $345 
Apple II' is a trademark al Apple Computer Inc. • SWITCHPLATE .. . . ... ...... S 19 
ROMWriler· is a tradematk al Mounlain Hardware Inc. 
Micromodem ll ' is a trademark of 0 . C. Hayes Associa!es In c : ~:~2ut~~~·~c~~~·~~Trchase ..• ~ ~~ 
Soltcard·' is a trademark of Microsoft 
EasyWriler- is a !fademark ol lnlormalion Unlimiled Software Inc • MICROMODEM FIRMWARE ...... S 25 

APPLE II® OWNERS! 

introducing the 

KEYBOARD & DISPLAY 
ENHANCER 


•PVT THE SHIFT AND SHIFT LOCK BACK WHERE IT BELONGS 
•SEE REAL UPPER AND lower CASE ON THE SCREEN 
•ACCESS ALL YOUR KEYBOARD ASCII CHARACTERS 

Videx has the perfect companion for you r 
word processor software : the KEYBOARD 
AND DISPLAY ENHANCER Insta ll the 
enhancer in your APPLE II and be typing in 
lower case just like a typewriter . If you want an 
upper case character. use the SHIFT key or the 
CTRL key fo r shift lock . Not only that, but you 
see upper and lower case on the screen as you 
type . Perfectly compatible wilh Apple Writer 
and other word processors like. for example. 
Super-Texl. 

lf you want to program in BASIC. just put ii 
back info the alpha !ock mode: and you have 
the original keyboard back wi lh a few im ­

provements Now you can ente r those elusive 9 
characters directly from the keybeard . or re ­
quire the Control key to be pressed wilh !he 
RESET to preven t accidental resets 

KEYBOARD AND DISPLAY 
ENHANCER is recommended for use wilh a ll 
revisions of the APPLE II It includes 6 ICs. and 
EPROM and dip -switches mounted on a PC 
board. and a jumper cable . Easy installat ion. 
meaning no soldering or culling traces. Alter· 
nate default modes are dip-switch selectable . 
You can even remap the keyboard. selecting an 
a lternate charac ler set. fo r cuslom applica li ons . 

PRICE• KDE-700 (REV. 7 or greater). . ..... $129. 
• 	KDE-000 (REV. 6 or less) . ...... . ... $129. 

Apple II ' is a trademark of Apple Computer. In c. 

VIDEX• IZI 
897 N.W. Grant Avenue 
Corvallis, Oregon 97330 
Phone (503) 758-0521 
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Listing 4 continued: 

SUBROUTINE OPEN -- OPENS FILE WHOSE FCB ADDRESS IS IN DE. 
RETURNS 255 IN REG A IF NO SUCH FILE. 

;*********************************************************************** 
0208 E!5 OPEN! PUSH H ;PRESERVE 
0209 D~.'j PUSH D 
020A C5 PUSH l~ 

020B OEOF M\.'I C,OPENF 
020D CD0500 Cf.ill. NTF<Y 
021.0 Cl POP 
021.l Dl POP D 
0212 El POP H 
021.3 C9 RET 

;********************************************************************* 
SUBROUTINE CLOSE -­ CLOSES FILE WHOSE FCB ADDRESS IS IN DE. 

RETURNS 255 IN A IF NO SUCH FILE. 

;********************************************************************** 
0214 E~; CLOSE! PUSH H 
021~:; D:; PUSH D 
0216 C5 PUSH B 
0217 OElO ~WI C, CL..Of..\EF 
02 l CJ CDO!'iOO CALL NTF<Y 
02lC Cl F'CJF' B 
02:1. D D:I. POF' D 
02lE El POP H 
02ff C9 Vi:T 

;********************************************************************** 
• SUBROUTINE DELETE -- DELETES THE FILE WHOSE FCB IS TN DE, 

i*********************************************************************** 
; 

02 ~.:-~o E'.'i DELETE .. PUt)H H 
()22l n;:'; PUSH D 
0222 C~.=.:.i F'USH r: 
0223 F ~.::i PU ~;H F''.3W 
0224 OU3 Ml)J: c , r::EMtJF 
() 2 :;~ 6 CII0~.500 Cfil..L NH:Y 
0229 Fl F'OF' F'Sl·J 
()2 2 f>1 Cl POF' l~ 
0 2 2B Dl FOF D 
02~?C Fl r:·ui::· H 
0 ::.~;-~II C'-7' RET 

'***************************************************~'.******************* 

SUBROUTINE CREATE -- CREATES THE FILE WHOSE FILENnME AND TYPE 
ARE IN THE FCB ADDRESSED BY DE. RETURNS 255 IN A IF NO 
DIRECTCJF<Y SPACE. 

;*************************************************************************
; 

022E E:; CF\EATE: PUSH H 
022F D~:; PUSH D 

(' .,.0230 ,., PUSH B 
0231 0El6 MVI C, MAt\EF 
0233 CDO~iOO CALL NTRY 
0236 Cl F'O F' B 
0237 Ill POP D 
023B El POF' H 
0239 C<,' RET 

;***************************************:******************************* 
SUBROUTINE SETDMA -- SETS THE DMA ADDRESS FOR THE NEXT DISK 1/0 

TO THAT IN HL. INCREMENTS HL BY 128 <READY FOR NEXT TIME>. 

Listing 4 continued on page 292 
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Listing 4 continued: 

;************************************************************************ 
f"C.­O'.Bf.1 SETDMf'1: 	 F'USH f"SW. -· 
C". 

023C D5 PUSH D 
023D E~'; F'USH H 
023E EB XCHG i ADDF•:E'.:>~; IN DE 
023F OElA Mt) I c.sETF 
0241. CDO~:JOO Cf':L.I... NH:Y 
o::.>44 F l f"()F" H ;MODIFY THIS GUY 
o:..~4~:.:.; 01.DOOO LXI B, 1.28 
024B 09 Dfifi B ; ADDF:ESS+ 1. '.?8 
0249 Dl F"OP D 
0~'4f.1 Cl F' CJ F' B ; f(ESTCJF~E 
024f! F1 f" OF' F' ~;tJ 
024C C'i f(ET 

0238 ,J 	 PUSH B 

************************************************************************ 
SUBROUTINE RDREC -- READS ONE RECORD FROM FILE WHOSE FCB IS IN 

DE TO THE CURRENT DMA ADDRESS, RETURNS A l OR 2 IN REG A 
IF EDF IS ENCOUNTERED. A ZERO IN REG A MEANS SUCCESSFUL READ. 

;************************************************************************* 
024D E~i F:Df(EC .. f:·u~;H H 
024E (I ~::i F'USH D 
024F c"· F'U~>H B•• ••• ,1 

0 :~~ ::j () OE1.4 MtJI c •f(EADF 
()2~:~2 CDO'.:.iOO Cf'1LL wmY 
0 25 5 Cl F'CIF' B 
02~:_:;,:;, Dl F' (JF' D 
02~:;·7 E:I. f"()F" H 
{) 2 ~~.i ~~~ C9 F•:ET 

;********************************************************************** 
SUBROUTINE WRREC -- WRITES ONE RECORD TO FILE WHOSE FCB IS IN 

DE FROM THE CURRENT DMA ADDRESS, RETURNS 0 IF A SUCCESSFUL. 
WfdT[, 

;*********************************************************************** 
0259 E:; l·.JF1F:EC .. f"U::::H H 
02~)~~ fl~) F:·usH D 
o.::.~ ~-:j r: c:: ~::; 	 F'USH r: 

::·()2~5C:" ()E 1 1, ) M'.) I c:: ' w~: I HT 
025E: CDO~:'iOO CALL. NTF(Y 
·~)26 l (' f''(Jf" B·' 1. 
02t.::.~ fl ·1. F' () F' n 
0)6.."!. E :I. 	 PDF' H 

·

C.1::_~{.4 r: (_:.:: 	 f::ET 

;*********~*************************************************~*********** 

~::uHF: CJUTir..JE f::DD~:t: -··-·· f·:[r'.1I1S r:·IL.E WHu=:i::: FL[: (1[1!.IF'.E(:::~:; I~: IN DE TC 
MEMD1:::y f:EGINNTNG t1T ,;p(lfi[~::s IN HI • (i\c:~:;uMF~::: FTLF t~Tl...L ::·TT Ir/TO 
MF.MORY, ENTIRE FTLE IS READ IN. 

;************************************************************************ 
()~_:'./ . ~:.. c n3t,o) Frnn<:::~:: 	 UiLL ~>ETDMf'.1 

(	 1 ) ••~) H c:D:.1 U() :~--~ Cl'1l... l. f::Df::EC 

r.1~H1 !4 ;sET STA TUS FLAGS - REG A WILL Bf'. NCJN-Zf'.RCJ 


IF AN EDF WAS ENCOUNTERE D 
JZ ; RF.:f.1D TT LL EDF 
1;:FT 

;********************************************************************** 
SUBROUTINE WRDSK -- WRITES TO DISK FROM MEMORY BEGINNING AT 

ADDRESS IN HI..., WRITf'.S FILE WHOSE FCB IS IN DE. WRITES NUMBER 
OF RECORDS IN REG B, ANY ERRORS Rf'.TURNf'.D FROM WRREC ARE 
REPORTED AND THE WRITE IS ABORTED, 
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Wild Hare Software Systems 
Multiply the Capabilities of 
Data General's 

ROOS 

INFOS® 

ICOS 

DOS 


Wild Hare gives Data General 
users a choice when upgrading 
to a multi-user environment and 
eliminates the need to use AOS. 
Wild Hare makes it easy for you. It creates 
a true multi-lingual, multi-user environment for 
your current system. No user software 
are necessary. There is no need to install a new 
operating system. And, no expensive hardware upgrade is 
required. 

modifications 

Features 
Each user is totally independent of all other users. 

Each user may run all standard Data General software. 

Each user may independently edit, compile, execute and debug 
programs written in any language supported by RDOS, INFOS®, 
ICOS and DOS. 

Standard languages supported include: Fortran IV, Fortran V, 

COBOL.ALGOL. RPG, DG/L™, BASIC, PASCAL, MAC. etc. 


All NOVA's® and ECLIPSE's® are supported. 

Wild Hare guarantees its software systems on a money back basis. 

Wild Hare's Software 
Gives Data General Users 
A Choice! 

P.O. Box 3581.Boulder, Colorado 80307 
NOVA· ((LIPS£· a.nci INFOS · ,a.re registered Uclctemclrks of Da.ta GenerC\I CorporcHion. (303) 494·0221 
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Listing 4 continued: 

;***********************************************************************
; 

o:..~·70 CD3f102 lJFUl~)t\: CALL ~;ETDMA 

o;.'73 CD5902 Cf.1Ll.. Wf;:f;:EC 
0;:>76 A7 ANi1 A ISET STATUS FLAGS - REG A WILL BE NON-ZERO 

IF AN ERROR OCCURRED 
o:.>?7 C27F02 JNZ lJF:EF< ; REi::·mn FF:FWF: 
02?(1 () ~:; DCF: B ITHUMP RECORD COUNTER 
027B c:,'7002 JNZ l<JF< D~; t'. ; WF:IT E EM ALL.. 
027F C9 F<ET 
OTlF 1. l:OjC/01 WF<EF<: l..XI iPRINT ERROR MESSAGE 
r --1c, ..> 
.) •·.. ~.) _.·.. CD8AOl Cf1 LL F'' f~: HH 
028~i CDC301 CALL CF<LF 
02B8 CC,' Vi~T 

;***********************************************************************~ 

MAIN PROGRAM -- READS A DISK DRIVE, FILE NAME• AND OPTIONS FROM 
THE DEFAULT BUFFER , OPTIONS AL.LOW THE NAMED FILE TO BE 
PRINTED OR REWRITTEN TO A NEW FILE. ASSUMES FILE TYPE .DEM 
FOR INPUT FILE nND ASSIGNS TYPE .RES TO OUTPUT FILE, 

;************************************************************************ 
o:~s9 CDDOOl BEGIN: CALL. SAVSTK ISAVE OLD STACK POINTER 
028C CDB60l CALL.. Cl..Ef1F\ 
028F :u 8000 l..XI H,TBUFF ICOMMAND LINE IS HERE 
0292 3EOO ~'i'v'I A,O 
0294 BE CMF' M 
029~; CAA303 J7. Efrn ;FFrncm IF NO l,'ALI D CHAF<ACTEf(~; 
0'.:'98 46 MOl.J B,M iGET NUMBER OF VALID CHARACTERS 
02<:.'9 
029B 

3E3f.1 
23 

MlJI 
INX 

A 
' 

H 

, + , 
+ 

iDISK SPECIFIED? 

029C 2:~ INX H 
029D :,'3 INX H ;coLON IS HERE IF A LABEL. IS SPECIFIED 
029E F.<E CMP M 
029F CAA802 J Z l... DSt\ 
02A2 2r: DCX H 
02A3 :,'B DCX H 
o:,'f'.1.<1 () ~; DCF: B IASSUME FIRST CHARACTER BLANK 
02A'.'5 C3BF0'.:' JMP TAFW ISKIP IF NOT NEEDED 
o;>r.,8 
O::.>f.19 

() c· 
- J
nc:·
.) .....1 

DCF: 
DCF< 

B 
B 

; THUMP COUNTEF: 

02f.1r"1 o:=.i DCf:: I< 
0'.:'Al) 3E42 MVI i;, 'B' iDf<JlJE !)? 

02r1D 2B DCX H ; B(.1CK l.JF' ONE 
02M BE CMP M 
02AF U1B602 JZ DRB ; DF<It}E I< IT IS 
o;.1 B2 :'3 INX H ; ASSUME Df(]:l}E A 
02B3 C:Z.BF02 JMP Tt:l'<G 
o::.~.B6 31~h'S80l LIM FL.AG ;FL.AG DRIVE B 
O?I~'7' F604 cm I 000001.00B 
02BB : 3::.~bBOl STA Fl..i\C! 
02BE :>3 IN~< H 
02BF 3E:,'E TAFW ! ~WI f!=l, ,/ + ,£ iTARGET IS END OF FILE NAME 
02Cl 23 NCHriR: INX H INEXT CHN< 
o=:~C~? 0 ~~-i DCF;: B ; THUMP COUNT FF\ 
on.::.~ 
02[,L, 

C1~1(i303 

BE 
.JZ 
nH-· 

EF<r: 
M 

;ERROR IF NO ~OMMANDS 

() :?C.' ~_'..' C::'CJ O~? JNZ NCHt,f:: ; KEEP LCJUt':It~G 

o:.:•ct, '23 IN :•: H 
02CB 3E~.;o IN~::;-i · i:::: M'}J t1, •; p I 

02Cfl E-:E CMP M 

o:,'CE C2DC02 ..JNZ DTST 
02Dl 3i~ibBOl LDA FLAG ISET PRINT FLAG 
0'.:'D4 F60:1. ORI 00000001B 
02D6 32bBOl STA FL.Mi 
02[19 C3Ff".J0'.~' ..IMP NXTINS 
02DC 3E44 1n~n: MtJI iCREATE NEW DISK FILE? 
O:'DE BE CMP 
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"WITH THE UCSD p-SYSTEM: 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITH:' 

I " : ..,.. .'J :. ;. l " • ':,,., 
a•..,•.>-l•<t•o!-­
- ..... ,,. • I( ... • • r - -
-,,,.~.,.: .. :·:­

l:I · ­

UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California. 

Circle 333 on inquiry card. 

HARRY BLAKESLEE, President, Denver Software 

0 ur business is bigger and 
better than ever. 
A lot of the credit for that 

goes to the UCSD p-System software 
from SofTech Microsystems. It's 
given us ten times the market we 
used to have. 

We can write a single, 
sophisticated applications program 
with the UCSD p-System-like our 
financial management package-and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That's the real beauty of the UCSD 
p-System. Any program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p-System,you can use the language 
of your choice-UCSD Pascal,™ 
FORTRAN-77, BASIC, or assembly 
language. All are backed by SofTech 
Microsystems, a leading system 
software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor­
row. With the microcomputer 
software that goes from "A" to "Z." 
Distribution licensing and single 
copies available. Write or call for 
details, so you can start going 
places, too. 

~CQ)~@~C=O
mrcRCJSYSTems 
Fl SUBSIDIFIRY OF SDFTECH 

For the software that's going places. 
9494 Black Mountain Road, San Diego, 


CA 92126. (714) 578-6105 

TWX: 910-335-1594 
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Listing 4 continued: 

02DF C2EA02 
02E2 3(.16801 
on:~; F i,o ~, 
O'."'E? 32.f:.t>.Ol 
O~.'Eti 23 NXTINf:)! 
02EB O::'i 
02FC C2CI<02 

02EF lEOO 
O:'Fl 3 r~lC} flO l 
OH'4 E604 
02F6 C(1FI<02 
02FC,' 1EOl 
02FI{ CDFAOl LUG! 

02FE 210301 
0301 11. {;'.500 
0304 OE07 
0306 CDFlOl 
030'? f.1F 
030A 327COO 

030D l l '.'!COO 
0310 CD0~'102 

0313 3C 
0314 C22303 
0317 l l-4DOJ. 
031.f'.\ CD8t10l 
O~I,1.D CDC30l 
0320 C39703 
0323 2 l f~1F03 rn:isK .. 
O~Q/, CD.!:J'.:';02 
0329 3r~f...:800 

032C ~·.~; 2 f.:. ~.:.i () :I. 
032F CDl40~.'. 

033;.~ 3t1.~.80 l 

033E 0)1 
0 :::,01,F· '.?l('.1F03 
o :~~. 4) 11 ::=:OO() 

PF: TM OF': 
o::z,47 CDE/Ol 
o:.·.i,1r, l 9 
o :.~4.8 OD 

c;.:z.,1F· 111101 
03~.; ~ Cir:Jf.il) l 
O:Z.'. ';'..'.i CDC.30 l 

FILE! 
03~:5B E6 02 
()3~5D [:(;9703 

,HE 
LDA 
cm I 
f)TA 
INX 
DCF: 
JNZ 

M'JT 
L.J)A 
ANI 
JZ 
M\.'I 
CALL 

LXI 
LXI 
MVI 
CALL 
xr;:A 
STA 

L..XI 
Cf.1L.I... 
Hm 
JNZ 
L..XI 
CALL.. 
C(.1l.L.. 
,JMP 
l...XI 

Cf.1LL.. 
L..DA 
f)Tt~ 

CAL.I.. 

U:iA 
ANT 
JZ 
l..D(.1 
MCPJ 
DCF< 
L..:XI 
L..XI 
Mt.JI 
C(r L. L.. 
Dr'.\J:I 
DCP 
JNZ 
L. >'.I 
CALL. 
Cf.11..L 

LD(.1 

MH 

JZ 

NXTINS IINVALID INSTRUCTIONS ARE SKIPPED 
FLAG ;sET FILE FLAG 
0000001.0B 
FLAG 
H 
I< 
INSTF: ; l<;EEP F\EADHIG INSTFWCTICJNS 

;LOG PROPER DRIVE 

E100 ;sET DEFAULT DRIVE A 
FL..AC1 
OOOOOlOOI< ;wHICH DRIVE? 

LOG ;L..OG DRIVE A 

E10l IL..OG DRIVE I< 

L.OGDSI< 


;SET FILE TYPE .DEM 

H1DEM ' 
D1TFCI<t9 
c,7 ;MOVE 7 CHARACTERS -- .DEM AND ZEROS 
MOVCHF: 
A ;cL.EAP A 
TFCF.<+32 ;ZERO NEXT RECORD 

; 
;m:trD IN FILE 

D' TFCI< 
OPEN 
A ;ERROR TEST - A CONTAINS 255 IF ERROR 
f::I:1S1<: ;01<:-· GO ON 
J), (JP EF:F: ;PRINT OPEN ERROR 
PF: INT 
CF<L..F 
DONE 
H1 FINIS ;LOCATION OF FIRST OPEN MEMORY LOCATION 

iDE ALREADY CONTAINS THE FCI< ADDRESS 
f(DDSI<: ;r::EAD HIM IN 
TFCI<+l~\ ; NUMBEF< OF f(ECOf:;:D~; F<EA!'I IN 
r::cf::ns 
CLO:'>E ;TFCB IS STILi... IN DE 

;PRINT ON LINE PRINTER IF FL.AG SFT 

FL.AC! 
OOOOOOOlB 
FILE ;TEST FOR FILE FLAG 
F<CFUtS INUMBER OF RECORDS TO PRINT 

H,FINIS ;FIRST CHARACTER 
D1128 ;INCREMENT 
B•RECLEN iSET RECORD LENGTH 
PRT ;PRINT ONE RECORD 
D ;INCREME~T CHAR COUNT 
c 
PRTMOR ;PRINT MORE 
D,DNMSG ;PRINT COMPLETION MESSAGE 
F'F:INT 
C::F'l...F 

iIF FILE FLAG SET, CREATE NEW FILE 

FLAG 
000000108 
DDNF 

IF FILE .RES EXISTS, DELETE IT - THEN CREATE IT 

Listing 4 continued on page 298 
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PERIPHERALS 

FOR ATARI 400 & 800 


16K MEMORY BOARD: AT-16 
• 	 16K 4116 RAM (200NS) 
• 	 Assembled and tested 
• 	 No modifications - hardware or 

software 
• 	 Compatible with Atari 800 
• 	 One year warranty · 
• 	 Price: $119.50 

32K MEMORY BOARD: AT-32 
• 	 32K 4116 RAM (200NS) 
• 	 Assembled and tested 
• 	 No modifications - hardware 

or software 
• 	 Compatible with 

Atari 400/800 
• 	 One year warranty 
• 	 Price: $199.50 

PARALLEL PRINTER CABLE: 
ATC-1 
• 	 Pre-tested 
• 	 3' length 
• 	 Centronics compatible 
• 	 0815 to Amphenol 57-30360 
• 	 Price: $39.50 

SERIAL (RS-232) PRINTER 
CAB LE: A TC-2 
• 	 Pre-tested 
• 	 3' length 
• 	 0815 to 0825 connectors 
• 	 Price: $39.50 

EXT EN DER BOARD: ATB-1 
• 	 Raises board 3 inches 

• 	 Ideal for prototype boards 
• 	 Price: $39.50 

Available 
at your local computer dealer 

or direct from Microtek Peripherals. 

MICRDTEK PERIPHERALS .CORP. 
9514 CHESAPEAKE DR.. SAN DIEGO, CA 92123 

Atar i, Atari 400 and Ata ri 800 are trademarks o f Atari , Inc. (714) 278-0630 TWX- 910·335·1269 
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Listing 4 continued: 

LXI H, TFCB ; MOVE FIL E NAME 
03°'.:0 3 l li:.901. Li< I D,TF CB l 
03f;6 OE09 t'i'.) I 
03o'.'.B CDFlOl CtiU.. MCJ~,ICHF: 

036B :~ l Ot10 l l...XI 1-J,RES ;FILE TYPE ,RES 
03 ,'0 E l 1.'7201 LXI [l,TFCBl+cJ 
03/l OF.:07 M'·Jl C' '? ; SET T'TTE M·HI ZEl'W ViS'f' CJF FCB 
()?'.)'~7._. CI!Fl01. CfiLL MO l..'CHF'. 
03.?6 f'.".~F X/\t1 A ; CLE1<"\F\ A 
C•3'?7 :·!.:.~B90 l ~;Tr~ TFCB1+32 iZERO NEXT RECORD 
0371--:, 1.l6901 LXT D,TFCB1 ;DESTINATION FILE 
o~.i. 71:1 en ot:: o2 Ct; LL OF'EN 
03BO :.·.~c IN!;: fi i DOES FI LE EXIST? 
o:rn 1 c2ri703 JNZ MM<UM ;NO F' E, LETS CREATE 
03B"1 Cil::?002 Cr:'.\ LL Di=:L ET E ;yu p, LETS DELE TE 
03B? Cfl2F(i2 Mt1r:IJM: Ct1l.. L CF;:Er:'\TE I FCB I S STil...I... IN DE 

;FILE NOW EXISTS - WRITE TO HIM 
O~~B,~1 3t1l·~=_;,.) l 1...11 (; ;NUMBER OF RECORDS TO WRITE 
03F:D 47 MIJ '.) B d1 
03F:E :.-:;:l.tiF03 L/I H,FIN I S ;LOCATION OF FIRST CHARAC TER TO WRITE 
03~J:J. CD70t)2 Ct1 !.. L. WRDSK IWRITE HIM 
0 ~--~ ~} .(~. 

03<?? 
() '.39t1 

f' n ·1 4 C• ') 

l l 22.C• 1. 
CD B ,~,() 1 

I.1 (1rff: 
f' l'..1 I I 

LXI 
Cf"1LL 

(' I ()Ct:· 

D·DNF'PC 
f''F::INT 

=F'RINT COMF'l...ETION MESSAGE 

03?D cvc::.01 cr:11...1... 
()°!.t10 C:: J:tE::~:'.O l C;~,1... 1... GE TSTK ; RETURN TO CPM 
o::.r:1~~. :::: 1370 l El':R : L.> I H, Ef;:F;:~l3G 

0 ".f'.16 
(::.·:.~r1S/ 

cDt::(i 0 :I. 
cnr.~3c1 t 

Ct1l..l. 
Ct1L.I... 

F'fdNT 
Cf;:L..F 

.Jiff' DfJNF 
f' INIS: Eil!I 1. OOH 

THE BEST 
DUST COVERS 
AT ANY PRICEProtect your comp~ter 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 
MOST PRICEDunmatched for strength and long life. 

$7.95 to $11.95• Heavy gauge textured vinyl blends PLUS POSTAGE AND 
with any decor and folds easily for HANDLING 

convenient storage. VISA-MasterCharge 

• 	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 vitall y 

important to the proper 

funct ioning of your system. 


At Cover Craft we've manufactured the 
highest quality Dust Covers for the electronics So visit your dealer or contact Cover Craft for 
industry for more than six years. We've been our latest catalog and list of over 200 dealers. 
selected by major equipment manufacturers 
to make covers for the ir products. Our covers 
are in use in every state and in more than 50 
countries. We know what it takes! C E!il.Y.g.~.s~H~f.r,,...~.,, 
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The MX-100. Not just better. Bigger. 


E 
Our MX-80 was a pretty tough act to follow. I mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn't easy. But the results of all our 
sleepless nights will knock your socks off. 

The MX-100 is a printer that must be seen to be be­
lieved. For starters, we built in unmatched correspon­
dence quality printing, and an ultra-high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15" wide 
paper to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with both a satin-smooth friction feed platen and fully 
adjustable, removable tractors . And the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine - and 
especially at under$1000 - are practically unbelievable. 
But there's something about the MX-100 that goes far 

beyond just the specs; something about the way it all 
comes together, the attention to detail, the fit, the feel. 
Mere words fail us. But when you see an MX-100, you'll 
know what we mean. 

All in all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a large prob­

lem for those of us at 
Epson. 

How are we going to 
top this? 

Your next printer. 

EPSON 
EPSON AMERICA, INC. 

23844 Hawthorne Boulevard • Torrance, CA 90505 • (213) 378-2220 

See the whole incredible Epson MX Series of printers at your Authorized Epson Dealer. 
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Circle 72 on inquiry card. r------1 

I Getting the I 
I best prices I 
I justbecame I 
I as easy as I 
I 1-2-3 I 
I I
ITEM • PRICE 

I 
 SOFTWARE APPLICATIONS 
 I 
I 


Visica/c™by Person21 Software $ 99• 

WordStarT"' by MicroPro'" 315 
 I 
EasyWriter "Pro" by 1us 225 
Magic Wand'"' by SBA 275

I EXPANSION ACCESSORIES 

I Microsoft Z-'B!Jff< Softcard'" $255 
Micromodem r"' 11 by Hayes •· 299 IVideoterm by1Vide~ 275 

Sup-r-terminal by M&R 319
I I 


PERI PHERALS &DEVICES 

MX BO T"' by EP.s.011 "'· $499
I I 


I 

I 


737-Parallel by ~ntrooics 749 

460G "Paper T:ger'1by ms 1, 125 

Expansion Chassis oy Moun1ain 549 

"S99 unit is for Apple II : similar low piices ror unils 
 I 

10 use w11h othe r com pule1 s. 

There·s no such thing as a '" second '" 
in this industry. So why pay in flated I 

I 
prices? Our huge volumerlow overhead 
means you can get whal you ·ve wailed 
for now. Similar values on a wide 
variety of computer-related items. 
Send check , MC or Visa . 

I PRICES EFFECT IVE THIS MONTH ONLY 

WRITE FOR CATALOG 


COMPUTER
I COMPANY 

OF AMERICA 
P.O. Box 9488,I 7635 Fulton Avenue 

N. Hollywood, CA 91606 
(213) 765-5091I I 


I 
Snipping & handling lor Sollware (I) or Expans10n 

. ~~:h~~i,;,~~~1~·~:si~ee~is'~~:•5;~h:;1~1: \~)add St 5 I
YOUR SYSTEM 

NAME __________
I I 


I 
ADDRESS--------­
CITY _ ________ _ 

STATE _ ____ ZIP _ _ _ 

I MASTERCARD NO.------­

VISA NO.-------- ­1SIGNATURE____ _____ I 

Text continued from page 282: 

contains 8. The next 8 characters are 
the exact line as typed: bTEST.PD. 
This buffer may now be scanned for 
valid commands by the user pro­
gram; listing 4 illustrates a method of 
doing this. 

If a second file name and file type 
had been specified, they would have 
been placed in the second 16 bits of 
the default FCB and written into the 
buffer. Any data placed in the buffer 
or FCB in this manner must be read 
by the user program before doing any 
disk access, or it will be lost. The first 
file name/file type may be left in the 
default FCB, but the second one must 
be moved elsewhere before accessing 
any file utilities (including directory 
utilities). In listing 4, valid commands 
are searched for, then the file type 
. DEM is placed in the FCB and bytes 
12 thru 15 and 32 are zeroed. The file 
may now be opened and accessed. 

Listing 4 illustrates one other im­
portant point about the FCB: the 
method of creating additional FCBs. 
TFCBl is thirty-three reserved loca­
tions that serve as a second FCB in the 
same manner as the default FCB. The 
file name is moved into bytes 1 thru 
8, the file type .RES is placed in bytes 
9 thru 11, and the remaining bytes are 
defined in a similar manner to the 
default FCB. Using this method, addi­
tional FCBs may be created as need­
ed. The address of the FCB of the file 
to be operated on is sent in the call to 
the CP/M entry point in register pair 
DE. 

One other important consideration 
in actually reading and writing to a 
disk file is the need to set the OMA 
(direct memory access) address. This 
is the beginning memory address for 
the next disk access. The 128-byte 
record read from (or written to) the 
disk is placed into (or taken from) 
memory beginning at this location. 
When the disk system is initialized, 
using functions 13 or 14, the OMA 
address is set to hexadecimal 0080, 
the default buffer. It is possible to 
read one record to this buffer and 
then transfer the data to where it is 
needed; however, there is a simpler 
way illustrated in listing 4. Set the 
OMA address to the desired destina­
tion address and read a record. Put 
this function in a loop to read an en­
tire file. Files may also be written in a 
similar manner (see listing 4) . 

Possibilities 
In the course of experimenting with 

CP/M-trying to discover the hidden 
meaning in commands not thorough­
ly explained in the manuals-I 
discovered a few interesting features. 
These features often have no explana­
tion in the manual. First, the direc­
tory of any disk can be read by plac­
ing 77777777 and 777 in the file-name 
and file-type bytes of an FCB, then 
doing a SEARCH and SEARCH 
NEXT (functions 17 and 18). These 
two functions write directory infor­
mation into the default buffer at 
hexadecimal location 0080, where it 
may be accessed for printout. 

The OPEN function first finds a file 
name/file type match, then copies the 
disk map into the FCB . If a disk map 
is supplied with an extent, record 
count, and next record, the READ or 
WRITE functions will work without 
first using OPEN. The CLOSE state­
ment merely matches the file name/ 
file type and writes the FCB disk map 
to the directory. 

These last two items should suggest 
some interesting but dangerous 
possibilities. The fact that CP/M 
marks a file as deleted by placing the 
hexadecimal character ES in the 
entry-type field suggests a possible 
way to protect a file simply by mak­
ing it disappear. The FCB still appears 
in the directory, but no longer 
matches any search string. This one 
needs more experimentation, since 
writing to a disk with files erased in 
this manner can result in destroying 
files only meant to be hidden. 

Conclusion 
This article has presented the use of 

the CP /M-utility routines, typical 
calling sequences, applications sub­
routines, sent and returned values, 
and examples of their uses. Although 
written specifically for CP/M, it il­
lustrates the general method of using 
utility routines supplied with an 
operating system. In addition, some 
possibilities for further experimenta­
tion with CP/M have been suggested. 
It is not meant to supplant the Digital 
Research manuals, but to supplement 
and clarify a portion of them . You 
should refer to the manuals for addi­
tional information.• 
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High resolution, dot 
addressable graphics with 
vertical resolution of 72 dots 
per inch and up to 82 dots 
per inch horizontal 
resolution. 

Single sheet feeder is very 
simple to use. The only 
front load feeder available 
on the market today.' 

"0.T ." cover reduces noise 
to an office comfort level. 
This is an optional feature 
to our standard sound dead­
ening case. 

1K standard buffer permits 
the 88G to print while 
receiving data. The optional 
2K buffer allows a 1920 
character dump to the 
printer freeing the CRT. 

The FeaturesLeader 
Integrated Paper Handling System Letter Quality Capability 
Dual tractor/friction feed allows use of pin feed, The 88G provides a selectable 11 x 7 serif style 
roll or single sheet paper. dot matrix for correspondence printing. 

Versatile Interface Cost Effective 
Data input from most computers can be sup­ The 88G has more features than any other 
ported by the 88G. RS232C serial and Cen­ impact printer in 1ts price class. First compare 
tronics® type parallel is standard. Options can the quality of the 88G, then compare the price 
be added for current loop, IEEE 488 and high -the 88G wins! Single unit price is less than 
speed serial inputs. $800. 

'Optional

I• 111111 Micro Peripherals, Inc. 4426 Soutll Century Drive Salt Lake City, Utah 84107 <801! 263-3081 

I A · The Printer People 

Callfornla VITEK 17141 744-8305 Colorado PLS Associates 13031 773-1218 Florlda GMI Distributors 13051 894-3354 llllnols Coombs & Associates 
13121 298-4830 Massachusetts EastmarK 16171 449-0050 Minnesota Bohlig & Associates 16121 922-7011 New Jersey Hansen & Hughes 12011 
652-7055 Oregon Microwave 15031620-8150 Utah PLS Associates 18011466·8729 Type·A-Line 18011521-5310 
lntematlonal England Russet Instruments, Ltd. <07341 868147 Telex: 849721 Phoenix Sigma International 16021 994-3435 Telex: 165-745 
Sigma France IER Tel. 333 .67.81 Telex: 620-289 Canada Norango 14161 449·2761 
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Build a Super Simple 

Floppy-Disk lnterf ace 


Part 2: Software 
James Nicholson and Roger Camp 


1046 Gaskill 

Ames IA 50010 


The first part of this article 
presented basic floppy-disk tech­
nology and a description of a simple 
controller design with its circuit 
details. This controller provides a 
great deal of function and flexibility 
when combined with some simple 
software. 

Software 
The software shown in listing 1 

provides disk-formatting, reading, 
writing, and error-recovery func­
tions. The software can be reassem­
bled to allow relocation of program 
or page zero variables. Various entry 
points are shown in table 4. 

Before using the FD1771 to read 
and write data within the sectors on 
the floppy disk, the disk must be for­
matted to conform to a certain struc­
ture. A program (entry point 
FORMAT) is supplied that formats 
all 77 tracks of a standard 8-inch disk 
in a standard IBM-compatible 
128-bytes-per-sector arrangement 
(each track contains 26 sectors). 

The program, when called, m1­

tializes all 6520 and 1771 electronic 
interfaces before writing the standard 
track. The initialization process 
guarantees that the head is positioned 
over the outermost track. Each track 
is written from a standard pattern 
contained in programmable memory. 
A 40 ms delay is generated following 
a step-in function to move the head to 
the next track. This guarantees the 
proper head-settling time required by 
the floppy-disk drive. This process 

The numbering of all nontext material is con­
tinued from part 1 of this article. 

continues until all tracks have been 
formatted. 

Sector sizes other than 128 bytes 
can be selected by initializing the 1771 
differently. (A sector size other than 
128 can lead to incompatibilities with 
other floppy-disk systems.) For sector 
lengths greater than 128, the 
FORMAT program must be rewritten 
to use an entire track image in 
memory. This is required because of 
an indexing limit of 256 using the 
6502 microprocessor. Our system, us­
ing sixteen 256-byte sectors per track, 
has proven to be a convenient alter­
native. 

When a disk is properly formatted, 
the basic 1/0 (input/output) program 
(entry point FDENT) can be used. If 
the system has just been turned on, 
entry point FDENT should be called 
first to initialize all interface and 
drive electronics. To perform disk 

operations, certain variables must be 
set up before calling FDENT. They in­
clude -the desired command, track 
number, and sector number, as well 
as the address in memory used for 
data transfer (see table 5). 

The program begins by analyzing 
the command to determine which seg­
ment of the program must be used in 
response. There are three basic com­
mand types: 

•head movement 
•read/write sectors 
•read/write raw tracks 

In the case of read/write commands, 
the program ascertains if the head is 
positioned properly and, if necessary, 
provides the seek command to move 
it. 

Following execution of the com­
mand by the 1771, completion 

Name Purpose 
FORMAT Write proper track format on all 77 tracks 
FDINT Initialize 6520 and 1771 interface 
FDENT Perform basic floppy-disk operations using established variables 
FDIO Uses FDENT, followed by error checking and retry 

Table 4: Entry points for various floppy-disk controller operations. 

Length 
Name in Bytes Purpose 
DVCODE 1 Device-selection byte 00 = DVC 0, 80 = DVC 1 
ERRCDE 1 FF = Error, 00 = Normal Set by FDIO 
COMMAND 1 1771 Command byte 
STATUS 1 1771 Completion status 
TRACK 1 Desired track value 
SECTOR 1 Desired sector value 
FDBUF 2 Address of data buffer 

Table 5: Variables used to perform floppy-disk operations. All values are listed in 
hexadecimal. 
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The World's 
First Under $300 

RllER-1 

80 Column Dot Matrix Printer 
PRICE BREAKTHROUGH FROM MICROTEK 

Bytewriter-1, the $299 printer that has taken the 
industry by storm! A product made possible 
through cost-effective design, efficient 
manufacturing operations, a proven low-cost 
print mechanism and the simplest possible 
control electronics. We have done extensive 
testing with all three models of the TRS-80, the 
Apple II, and the Atari 400 and 800. That is why 
we can guarantee you won't have any interface 
problems with the Bytewriter-1. 

TRS-80 is a trademark of Radio Shack, Div. of Tandy Corp. 

Apple II is a trademark of Apple Computer, Inc. 

Atari 400 & 800 are trademarks of Atari , Inc . 

Bytewriter -1 is a trademark of Microtek , Inc. 


Microtek, Inc. 
9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. 714-278-0633 
Outside Calif. call 
toll free: 800-854·1081 
TWX. 910-335-1269 

Circle 227 on inquiry card. 

BYTEWRITER·1 SPECIFICATIONS 

Printing Technology: 

Printing Speed: 

Character Set: 

Character Size: 

Paper: 

7-wire bi-directional 
impact wire matrix 

60 lines per minute 
(80 characters per second) 
continuous 

96 character ASCII 
(upper and lower case) 

10 characters per inch 
(80 columns per line) 
plus expanded printing 

Friction feed (synchro­
nous), accepts single 
sheet and rol I paper up to 
91/2 inches maximum 
width. Prints original plus 
3 copies. 

By the way, our replacement print-head costs 

less than $30 too! 

Call or write today for more information. 
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analysis is performed to read back 
and store the status, track number, 
and sector number from the 1771. 
The status can then be examined by 
the user program to determine if the 
operation was successful. No registers 
are saved by any of the routines 
previously discussed. 

Although the hardware design has 
proven to be very reliable, an error 
occasionally occurs. Since it would be 
a great burden for each application to 
concern itself with error recovery, 
another program has been provided. 
Using entry point FDIO, a user pro­
gram can add the error-recovery 
function to that provided by FDENT. 

After storing all the registers, FDIO 
calls FDENT to perform the requested 
operation. Following completion, 
FDIO examines the status to deter­
mine if an error occurred, and, if so, 
the operation may be retried. 
Generally, read/write operations will 
be retried up to five times before 
assuming a "hard" (ie: nontransient) 
error. 

A nonrecoverable error is indicated 
with hexadecimal FF in the ERRCDE 

Variables 

(all values in hexadecimal) 


COMMAND TRACK SECTOR BUFADR BUFADR+ 1 TEST 
02 RESTORE 
1A 20 SEEK 
16 10 VERIFY 
BC 10 01 00 10 READ 

Table 6: Values to be set in variables for testing the controller (with the routine in 
listing 3). All values are listed in hexadecimal. 

ATTENTION GOVERNMENT D P 

USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the GSA Schedule, including 

Apple, Cromemco 

and Computer Corporation o.f America 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 

Con1guters, 

the dependable store 

257 West Street, Annapolis, MD 21401 - (301) 268-6505 

13A Allegheny Avenue, Towson, MD 21204 - (301) 296-0520 


9330 Georgia Avenue, Silver Spring, MD 20910 - (301) 588-3748 

or Call (301) 268-5801 


Career Opportunities Available *An Equal Opportunity Employer 
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Testing 
After completing construction of 

the controller circuit and verifying 
the proper timing of the 7 4123 com­
ponents, some simple tests can be per­
formed to verify proper operation. 
These tests can be conducted with the 
aid of a simple program (listing 3) and 
table (table 6). Set your monitor to 
begin execution at INIT. When the 
break occurs, set the variables as 
shown for each specific test and allow 
program execution to continue. This 
procedure requires you to load the 
software previously discussed. Initial 
testing requires a preformatted IBM­
compatible disk. Examination of the 
status byte following each test helps 
diagnose any existing problems. 

The restore-drive procedure should 
generate stepping pulses that move 
the head to the track 0 position. The 
head-drive lead screw can be moved 
manually off the track 0 position to 
verify proper operation. 

Directing the head to seek to a 
specific track requires the desired 
track value to be set in the data 
register of the 1771. This test also 
loads the head but does not attempt 
to perform a track verification. This 
test can be repeated several times 
with different track values to deter­
mine if the 1771 properly seeks in 
both directions. 

If the controller moves the head 
correctly, the third test performs a 
track verification. Following the seek 
movement, the head is loaded, and 
the 1771 reads the address informa­
tion recorded on the track to verify 
that it has located the proper track. 

The fourth test attempts to read a 
specific sector. The data is stored 
beginning at location hexadecimal 

Text continued on page 340 

variable (see listing 2). This condition 
generally causes the application. pro­
gram to terminate so the error can be 
researched. The ST A TUS variable 
provides details about the specific 
problem. 

Certain nonrecoverable conditions 
will not be retried. For example, a 
busy or device not ready condition 
causes an error condition without 
retry. The program can be altered to 
increase the sophistication to any 
level desired. Errors can be cataloged 
and recorded on another floppy disk 
to provide a history of all abnormal 
conditions. 



TERMSNEW LOCATION ORDERING INFO 
We Accept Cash, Check, Money Name, address, phone1198 E. Willow Street 

Orders, Visa & Master ChargeShip By: UPS or MailSignal Hill, CA 90806 (U.S. Funds Only) Shipping Cl'lrg, Add $2.50 up lo 
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2032 32K STATIC RAM BRD. 
2065 64K DYNAMIC RAM BD. 
2116 16K STATIC RAM BO. 
2200 MAINFRAME 
2422 DISK CONTROLLER 
2501 MOTHERBOARD 
2710 4-PORT SERIAL 110 
2718 2 SER. PORT & 2 PAR. 
2720 4·PORT PARALLEL 1/0 
2802 6502 CPU BOARD 
2810 Z·80 CPU BOARD 
7114A 12K ROM/PROM BO . 
7424A CALENDAR CLOCK BD 
7440A PROGRAMMABLE TIMER 
7470 AID CONVERTER 
7710A SERIAL SYNCH. BOARD 
7712A SERIAL SUNCH. BOARD 
7720A PARALLEL INTERFACE 
7728A CENTRONICS INTERFACE 

Price 
$30.00 NOVATION CAT 
$30.00 300 BAUD 
$30.00 ACOUSTIC COUPLER 
$30.00 $149.00 ea. 
$30.00 NOVATION D·CAT 
$42.00 300 BAUD/DIRECT 
$42.00 CONNECT 

$169.00 ea. 
$45.00 
$19.95 
$15.95 MONITORS 

Disc Controller $389.00 

EXPANDO RAM II 16K $250.00 
4MHz DYNAMIC 32K $270.00 
RAM BOARD 48K $290.00 

KITS 64K $310.00 

SBC-100 KIT $299.00 
2.5 MHz/Z-80 CPU WITH SERIAL 
& PARALLEL 1/0 PORTS 

SBC·200 KIT $325.00 
4MHz/Z-80 CPU WITH SERIAL 
& PARALLEL 1/0 PORTS 

VDB-8024 KIT $380.00 
80x24 1/0 MAPPED VIDEO 
BOARD WITH KEYBOARD 1/0 

VERSAFLOPPY I KIT $250.00 
DISK CONTROLLER FOR 
8" & 5114' DRIVES 
S-100 BUS COMPATIBLE 

VERSAFLOPPY II KIT $350.00 
NEW DOUBLE DENSITY DISK 
CONTROLLER FOR 8" & 
5 1/." DRIVES 

PROM-100 KIT $210.00 
S-100/EPROM PROGRAMMER 
FOR 2708, 2716, 2732, 2758 & 
2516(TI) 

ALL BOARDS ARE AVAILABLE 
(ASSEMBLED & TESTED) 

CALL FOR PRICE & DELIVERY 

SYSTEM SOFTWARE 
AVAILABLE ON REQUEST 

ATARI 800 
(NEW 16K VERSION) 

•COMPUTER CONSOLE •OPERATORS MANUAL 
•ATARI BASIC8K RAM •RF MODULATOR 
•57 FULL STROKE •POWER SUPPLY 
ALPHANUMERIC KEYS * ADDED OPTIONS 
PLUS 4 FUNCTION KEYS•JOYSTICKS 

•EDUCATION ROM 
(NO CHARGE) 

CALL FOR PRICE 
10% OFF SOFTWARE WITH PURCHASE 

ATARI SOFTWA
Description 
Basketball 
Super Breakout 
Chess 
Video Easel 
3-D Tic Tac Toe 
Star Ra iders 
Music Composer 
Educational Sys. ROM 
Assembler/Editor 
Telelink I 

$19.95 

RE 

ATARI OPTIONAL ACCESSORIES 
MODEL# DESCRIPTION PRICE Space Invaders 
810 Disk Drive System $ 499.00 Kingdom 
815 Disk Drive System $1199.00 Blackjack
820 
822 
825 

40·c ol. Doi Matrix Printer 
40-col. Thermal Prinler 
BO·col. Dot Matrix Printer 

$ 349.00 
$ 349.00 
$ 750.00 

Biorhythm 
Graph It 

830 Acoustic Modem $ 159.00 Energy Czar 
850 
CX853 
410 

lnlerlace Module 
16K RAM Module 
Casselle Recorder 

$ 175.00 
$ 140.00 
$ 60.00 
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Paddle Controls 

MICROBYTE 
• Fully S!OO tHJS eom1l;.11t1te 
0 64K • 8 bo ! ~ lyn amoC RAM 
· ~ei..powe• 
. ~voe ~· 700 ma 
• 16VOC~1 100ma 

- lliVOC ~I 2!>ma 


· :~~~~ne~:,",~~t~;;~~~ED 1nO•CillOI 

·~enn~~ ry aadressabl111n lour 161<1
•>hOOenrt'lr11sl'I 
• Go1 d con1ac1s l orfM() l 1•l!l•.JIJ>hly 
•12nour Bu•n-on 
·~.lomor y mapnea •• a DIP SN1!c l1 
• Du1l t ·1n pro!1•ammatl1e w ro le p1o lec1 
• Pt0Qra mm.1bleconlrolport lorpa111y 

anO ban~ control 
•AIP J'>a !.4 1CtD 
Cn111P•hOl a 

MICROBYTE 
•Ouao FIS2J2G Se.,a1 Po•!S One 

2QmA Cu,,cnr loopPorl 


•Fully tEEES·•OOBusComo;ihble 
• Asyncruonous Comm11n oca1oons 
w •tr> Z80 A Oartn ~ ) . or Syn~~ · on eu s 
C ommunocahon s wol ~ 2!10A 
5 1010. 1-.. . 

•F u llSe l ol MoOemCont•OI Signals 
1ncluOon(J R l !Rin(l l nt l•<:<llorJ 

•E;is1 ly Conh!)ura b1c 10 A ny Type 01 
Term.narl r>te rlace 

• l/OServ•Ctngt;n.. .,onmel'!IS 

! 11PolleCl.l2!Bus vec101 

(JI Zl!O Mooe 2 Vector 


•on f;l o;ml l n1t'HU OI Dn • ~Y Chll itl 
C.1 11ab•lr 1v 

• Spec1at Rece111eContJ•!mns 
( 1)F1 amu19 Error,12)0;.1,1yErro1 
IJ) H eci:-ovcrOvl!m m E1ror 

• 9 iou 0 11a IC S Se l e cl •~ tl lnr /1vrtlual ly 

!1o m S08au1Jl o J 00 1< Baucl 


•'2Houo 6 u1 nln 

.10 

16 PIN .12 .11 
18 PIN .15 .13 
20 PIN .23 .21 

24 PIN .26 .24 

28 PIN .JO .28 
40 PIN .40 .38 
(8UANDYITIN SOLDEAT AIL} 

l:J ;Wi i=J;fi 
CENTRONICS 737-1 

INFLATION FIGHTER 

4116's (200 ns.) 
Apple, TRS-80, Heath 

8 for $2000 

16-49 $2.35 

50-99 $2.25 

100 Up $2.15 


2114 L-2/200 NS 

1-16 $3.05 ea. 
17-49 $2.95 ea. 
50-99 $2.85 ea. 

100 Up $2.70 ea. 

74LS241 ... .. .. . 1.10ea. 
74LS244 __ . _ . . . . 1.25 ea. 

7 4LS373 .... . ... 1.25 ea. 

8080A $ 2.50 
Z80A $ 8.95 
Z80ACTC $ 7.95 
Z80A DART $13.95 
Z80A SIO $24.95 
8255 AC5 $ 5.95 
8257 AC5 $ 8.95 
8224 $ 2.75 

REGULATORS 
320T5 ...80 340T5 ...70 

320T12 ..80 340T12 ..75 

78L12 ..... . . _. ...... .25 
$12.95 ANADEX DP8000 
$12.95 AMDEXILEEDEX ANADEX DP9500 RS-232 CONNECTORS$12.95 VIDEO 100 ANADEX DP9501$15.95 12" B&W $139.00 ea. DB25P DB25S 

TEXAS INST 810 $12.95 SANYO VM5012 1-9 2.90 3.80 BASE 2 800 MST $16.95 12" B& w $275.00 ea. 10·24 2.75 3.70
$16.95 AMDEXILEEDEX 25 Up 2.40 3.60CALL FOR$17.95 13" Color $375.00 ea. PRICE & DELIVERY Data Phone Hood 1.00Joysticks (pair) $17.95QUME DT·S DISK DRIVE 

•Double-sided/Single-Double Density 
•IBM-compatible/1 .2 Mbytes/Disk 
•Fast - 3 ms. Track to Track 
• 154 Tracks/Daisy Chain 4 Drives 
•ISO Standard Write Protect 
•Programmable 	Door Lock 

CALL FOR PRICE & DELIVERY 

Pricelol f1:fi i ffi Part# Box of 10 
Verbatim 5 •1• (salt) MD525·01 $26.50 
Scotch 5 •1• (salt) 744-0 $33.00 
Scotch 5 '/•" I 10-sec) 744-10 $33.00 
Scotch 5 'I• .. I16-sec) 744-16 $33.00 
Memorex 5 '!. " (soft) 3421 $24.00 
Scotch 8" DS (soft) 743-0 $49.95 
Maxell 8" OS/DD FD·2D $55.00 

SHUGART 

SA 801R 


8" Sgl.-Sided, Sgl./Dbl. 

Density Disk Drive 


Call for Price & Delivery 

Cables Available 


New 16K RAM 

MODULE FOR 


ATARI 800 Computer Systems 


$89_95 each 
1 YEAR WARRANTY 

MAINIFRAME & DISK DRIVE CABINETS from INTEGRAND 
MODEL XS - Desk lop Malnlrame - 5 Cards - Small Power Supply S2DO 
Cabinet Sile 9 4" w x 16" d x 7 S" h Cabinel pa1n1ed dove gtey . llon: panel is black Ho opt1on11 colon! S·pos1t1on 
motherboa1<1. 5 connecto1s 1ns1a11eci . card cage w11h all guides Rese1 sw1l~h on front pane1 Powersw11ch . 4 0625 cu1ou1s. 
1 BNC mouniing hole. 70CFM tan. EM! liner. 5· pl)wer cord . Jtne fuse. and clamped Ila! cable exit on rear panel PX/ 5 
power supply ~ + 8@ 10A, + 16@1 SA . -16@\ SA) Powe• supply 1s a removable module 

~a~ 1~;1ls;1~0~0~wH~rJ~~~t~l ,O~~~lo!a ~1~~,p~ 1°n~:~ ~o~eE~~~:. 1 ~~1 °:a1::1s1s-b~;:~1i~0~11.~~i~1 2 e1ghHnch S~u~~ 
SABOIR Floppy Disk Onves ~or mechanical equivalenn Orive mountmg brac11.e1s supphed Orives no! supplied 70CFM 1an. 
6' 1h1ee·w11e 11 ne cord . power switch. hne fuse . EMI 1111e1 and clamped l!al cable ex1t on rea1 panel P794 power supply 
+ 5@.4A . + 24@5A-6A pe:ik . - 5@ 7SA All voltages regulated Power supply is a removable module 

MODEL8000 - Desktop Main/Frame - 15 Cards - Slandard Power Supply $255 
Cab1ne!s1ze W 'wx 20 S" d x 7S" n Cab1ne1pa1n1ed<1ove grey . l1on1panel!sb!ack(o1ner co!orscnemes op!ional) 
1S·pos1t1 an IEEE compalibte mo!herboard !will accep1TSO! 1e1mina1or ~•t. ophonal). ca1d cage w11n al1 guides Rese1 sw1lch 
on !ron1 panel Power sw11ch. 8'0825 cu!ouls. 2 BNC mounlmg holes. 70CFM tao . EMI hlte1 . 6 ' powe1 cord . line tuse. ana 
clamped 11 a1 cable eu1 on rear panel P800po.,. · ~r supply { +8@15A . .. 16@3A - 16@3AJ Power sopply is a removable 
module Mo!herboard conneclors optronal 
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Listing 1: Software to provide fundamental high-level operations for the disk controller (written for the 6502 microprocessor). 

FD400/FD1771B FLOPPY DISK CONTROL PAGE 

CARD 11 LDC CODE CARD 10 20 30 40 50 60 70 
2 0000 .OPT CNT,XREF,MEM,LIST,ERR,GEN 
3 0000 
4 0000 J.H.NICHOLSON 1-22 -79 
5 0000 
6 0000 
7 0000 THIS SEGMEMT PROVIDES BASIC CONTROL FUNCTIONS FOR EXECUTING 
8 0000 COMMANDS TO A PERTEC FD400 FLOPPY DISK DRIVE CONTROLED WITH 
9 0000 A WESTERN DIGITAL FD1771B-01 FLOPPY DISK CONTROLLER. THE BASIC 

1o 0000 ROUTINES PROVIDE AN INTERFACE VIA A 6520 PIA TO THE FD400 / FD1771B 
1 1 0000 SYSTEM. 
1 2 0000 THE FD1771B COMMAND, TRACK, AND SECTOR VALUES ARE PROVIDED IN 
1 3 0000 PAGE ZERO VARIABLES. THE COMMAND AND OTHER NECESSARY DATA IS 
1 4 0000 WRITTEN TO THE FD1771B AND THE COMMAND IS EXECUTED. FOLLOWING 
15 0000 THE COMPLETION OF THE COMMANDCINTRQ FROM FD1771Bl THE STATUS, 
1 6 0000 TRACK, AND SECTOR VALUES ARE READ FROM THE FD1771B. NO ERROR 
1 7 0000 RECOVERY IS PERFORMED BY THIS SEGMEMT. iF THE DEVlCE IS BUSY 
18 0000 WHEN THIS SEGMENT IS GIVEN CONTROL, NORMAL COMPLETION ANALYSIS 
19 0000 WILL BE DONE. 
20 0000 TWO ENTRY POINTS TO THIS SEGMENT PROVIDE COMMAND EXECUTION AND 
21 0000 PIA INITIALIZATION . 
22 0000 FDENT . . ... ENTRY FOR FD177!B COMMAND EXECUTION . 
23 0000 FDINT .. . -.. ENTRY FOR INITIALIZATION OF FD400/FD1771B. 
24 0000 
25 0000 
26 0000 ALL FD1771B COMMANDS ARE VALID AND ARE LISTED BELOW BY FUNCTIONAL 
27 0000 CATAGORY AS WELL AS TYPE GROUPS. 
28 0000 
29 0000 BASIC : RESTORE TYPE 1. RESTORE 
30 0000 STEP SEEK 
31 0000 STEP IN STEP 
32 0000 STEP OUT STEP IN 
33 00 00 FORCE INTRQ STEP OUT 
34 0000 
35 0000 READ READ SECTOR TYPE 2. READ SECTOR 
36 0000 READ TRACK WRITE SECTOR 
37 0000 READ ADDR 
38 0000 TYPE 3. READ ADDR 
39 0000 WRITE WRITE SECTOR READ TRACK 
40 0000 WRITE TRACK WRITE TRACK 
41 0000 
42 0000 SEEK SEEK TYPE 4. FORCE INTRQ 

FD400/FD1771B FLOPPY DISK CONTROL PAGE 2 

CARD # LDC CODE CARD 10 20 30 40 50 60 70 
44 0000 
45 0000 
46 0000 WHEN GIVEN CONTROL, THIS SEGMENT ANALYZES THE COMMAND TYPE 
47 0000 TO DETERMINE THE FUNCTIONS WHICH MUST BE PERFORMED. THE COMMANDS 
48 0000 CAN BE SEGMENTED INTO FOUR LOGICAL FUNCTION GROUPS WHICH ARE 
49 0000 SIMILAR TO THE FD177 1B COMMAND TYPES . 
50 0000 
51 0000 
52 0000 CMD TYPE FUNCTION 
53 0000 -------­
54 0000 TYPE lCEX.SEEKl BASIC FUNCTION 
55 0000 
56 0000 TYPE lCSEEKl WRITE NEW TRACK, THEN BASIC 
57 0000 
58 0000 TYPE " WRITE SECTOR REGISTER 
59 0000 

~ 

SPLIT TO READ OR WRITE 
60 0000 
6 1 0000 TYPE 3 SPLIT TO READ OR WRITE 
62 0000 
63 0000 TYPE 4 BASIC FUNCTION 
64 0000 

Listing 1 continued on page 308 
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Why wait up to 6 months for high 
quality 16-bit resident system software, 
when you can get it now7 

HemenwayAssociates can give you the 
software tools you need to get the most 
out of your 16-bit hardware. Because 
8086, Z8000 and 68000 Systems Software 
is sitting on our shelves right now. 

Single user operating systems, macro 
assemblers, text editors, floating point 
packages, multi-tasking operating sys­
tems, linking loaders and PASCAL com­
pilers are all ready for immediate delivery. 

You've heard about Hemenway 
Associates' system designs in the pages of 
EON. But now you can have Hemenway­

designed sottwa 
processor. Our so . 
to any hardware co 
manufacturers evalua 
blown microcompl:Jters. Jf: 
to-use and backed by ongoing 

So whether you're a microc: 
manufacturer. software developel' 
vidual microcomputer owner, Heme 
has the software for you. 

For the hard facts on Hemenway soft­
ware, write or call: Hemenway Associates, 
1OJ Tremont Street, Boston, Massachusetts 
02108. Phone:617-426-1931. 
TWX 710 321 1203. TELEX 921735. 

• ~!~:~,~~:.~.~~:~~~ES, INC. 




Listing 1 continued: 

6S 
66 
67 
68 
69 
70 
71 
72 
73 
74 
7S 
76 
77 
78 
79 
80 
81 
82 
83 
8 4 
8S 
8 6 
87 
88 
89 

DODO 
DODO 
DODO 
DODO 
ODDO 
0000 
ODDO 
DODO 
DODO 
DODO 
DODO 
DODO 
DODD 
DODO 
DODO 
DODO 
DODO 
DODO 
DODO 
DODO 
DODO 
DODO 
DODO 
DODO 
DODO 

BAS I C FUNCTION : 
1 . WRITE COMMAND TO THE FD1771B. 
2. WAIT FOR COMPLETIONCINTRQl. 
3 . COMPLETION ANALYSISCREAD STATUS, TRACK, AND SECTOR) 
4. EXIT 

SEEK FUNCTION 
1 . WRITE NEW TRACK TO DATA REGISTER. 
2. WRITE SECTOR TO SECTOR REGISTER. 
3 . GO TO BASIC FUNCTION . 

READ FUNCTION : 
1 . SEEK TO PROPER TRACK IF NECESSARY 
2. WRITE SECTOR TO SECTOR REGISTER. 
3 . WRITE COMMAND TO FD1771B. 
4. WAIT & LOOP FOR DRQ/INTRQ READING DATA ON DRQ. 
S. ON INTRQ DO COMPLETION ANALYSISCBASIC FCTN, STEP 3 ) 

WRITE FUNCTION : 
1. SEEK TO PROPER TRACK IF NECESSARY 
2 . WRITE SECTOR TO SECTOR REGISTER. 
3. WRITE COMMAND TO FD1771B. 
4. WAIT & LOOP FOR DRQ/INTRQ WRITING DATA ON DRQ. 
S. ON INTRQ DO COMPLETION ANALYSIS<BASIC FCTN, STEP 3) 

FD400/FD1771B FLOPPY DISK CONTROL PAGE 3 

CARD * LDC CODE CARD 10 20 30 40 so 6 0 70 
91 DODO 
92 DODO ******* 6SZO PIA 
93 DODO 
94 DODO SADD =SCCOC 6S20 PIA A DATA DIRECTION 
9S DODO SAD =SC CDC 6S20 PI A A DATA REGISTER 
96 DODO CRA =SCCOD 6SZO PIA A CONTROL REGISTER 
97 DODO SBDD =SCCDE 6SZO PI A B DA TA DI RECTION 
98 DODO SBD =SCCOE 6SZO PIA B DATA REGISTER 
99 DODO CRB =SCCOF 6SZO PIA B CONTROL REGISTER 

100 DODO 
101 DODO ******* PIA CONNECTIONS 
102 DODO 
103 DODO CAl <-- UNUSED 
104 DODO CAZ --> PULSEC-RE CLRl 
lDS DODO PA7 <-> DAL? 
106 DODO PA6 <-> DAL6 
107 ODDO PAS <-> DALS 
108 DODO PA4 <-> DAL4 
109 DODO PA3 <-> DAU 
110 DODO PAZ <-> DALZ 
111 DODO PAl <-> DALl 
112 DODO PAO <-> DALO 
113 DODO 
114 DODO PB7 <-- INTRQ 
llS ODDO PB6 <-- DRQ 
116 DODO PBS --> READ 
117 DODO PB4 --> l~R ITE 
118 DODO PB3 --> -MR 
119 DODO PBZ --> Al 
120 DODO PBl --> AO 
121 DODO PBO --> -ENABLE R/W 
122 DODO CBl <-- UNUSED 
123 DODO CBZ --> DEVICE SELECT 
124 DODO 
lZS DODO ******* FD1771B COMMANDS 
126 DODO 
127 DODO FORST =SOZ RESTORE 
128 DODO FDSK =SlZ SEEK 
129 DODO FDST =SZZ STEP 
130 DODO FDSTI =S42 STEP IN 
131 DODO FDSTO =$62 STEP OUT 
132 DODO FORD =$80 READ SECTOR 
133 DODO FDWT =SAO WRITE SECTOR 

Listing 1 continued on page 310 
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. . leachY.OUr 
littleAppl~big-tlme


electronic mail 

To the average manager, electronic mail means bells, whistles and fans. It means 

expensive special phone lines. It means a fussy, exotic mainframe that only data process­
ing zealots understand, and only committees of senior corporate vice presidents authorize 
for acquisition. To top it off, the system is useless for communications outside your 
own company. 

But now there's Micro-Courier:M A system that gives you all the electronic mail 
you'll ever need without draining the corporate treasury, or entangling you in corporate 
red tape. 

All it takes is a trip to your local Apple™ computer dealer, who can install low-cost 
Micro-Courier software on any Apple II desktop computer. 

The rest of the equipment you already have. Your own phone line. Micro-Courier 
communicates over standard telephone lines, and it's designed to let you take advantage 
oflate-night transmission rates. While you're home in bed, your Micro-Courier system 
will send 1,000 words of text in one minute for less than a quarter. A comparable TWX® 
message costs $4.32. 

But text is only the beginning. Because Micro-Courier will electronically mail much 
more. Charts, graphs, VisiCalc™ reports and complete programs. Built-in error checking 
(the kind found on big computers) ensures accurate transmission. 

What's more, the system is menu-driven, so it asks for your commands in plain 
English. It maintains phone lists and r------------------------, 
sorts messages .by individual user. Its I M1cnonoM I 
docu~entation is clear and non- _f N \,__1 I1 
techrucal. And the scope of your net- I W k l'ttl t t lk b' I 
work is virtually limitless, because I e .ma e 1 e compu ers a . ig. . 1 
~cro~Courier will ~xchange informa- I Even ht~le bl.1;dgets can now buy big-time I 
tion With time-sharmg systems and electromc ma.11. Ca~l 800-547~5995, ext. 188,1 1 
larger computers. 1 toll-free, forthe Micro-Courier-Apple 1 

Call our toll-free number today. I dealer nearest you. p ealer inquiries invited. I 

L------------------------~ 
Microcom, Inc., 89 State Street, Boston, MA 02109. (617) 367-6362 
Apple and Apple 11 are trademarks of Apple Computer, Inc. VisiCa!c is a trademark of Personal Software, Inc. T\\'X i!'i a lt'<Ldcmark of West ern Union, Inc. 
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Listing 1 continued: 

134 DODD 
135 DODD 
136 DODD 
137 DODD 
1 38 DODD 
139 DODD 
140 DODD 
1 4 1 DODD 
142 DODD 
143 DODD 
144 DODD 
145 DODD 

FDRDA =$C4 READ ADDRESS 
FDRDT = $E4 READ TRACK 
FDWTT =$F4 WRITE TRACK 
FDFI =$DO FORCE INTERUPT 

******* COMMAND QUALIFIERS 

QV =$04 VERIFY 
QH =$08 LOAD HEAD 
QU =$10 UPDATE TRK REG 
QM = $ 1 0 MULTIPLE RECORDS 
QB =$08 IBM FORMAT 

FD400/FD1771B FLOPPY DISK CONTROL PAGE 4 

CARD # LDC CODE CARD 1 0 20 30 40 50 60 70 
146 DODD QS =$01 NOT SYNC TO AM 
147 DODD QID =$01 NR TO R TRANS. 
14 8 DODD Qil =$02 R TO NR TRANS. 
149 DODD QI2 =$04 INDEX PULSE 
150 DODD QI3 =$08 EACH 10 MS. 
151 DODD QE =$04 ENABLE HLD + HLT DELAY 
152 ODDO QFB =$00 FB DATA MARK 
153 DODD QFA =$01 FA DATA MARK 
154 DODD QF9 = $ 1 0 F9 DATA MARK 
155 DODD QF8 =$11 F8 DATA MARK 
156 ODDO 
157 DODO ******* INITIALIZATION CTL BYTES 
158 DODD 
159 DODD QCRC =$F7 WRITE CRC 
160 OOOG QI AM =$FC INDEX ADDR MARK 
161 DODD QIDM =$FE ID ADDR MARK 
162 DODD QAFB =$F B FB DATA MARK 
163 DODD QAFA =$FA FA. DATA MARK 

Listing 1 continued on page 312 

DISCOUNTS & DEALER OVERSTOCKS 
Circle 230 on inquiry card. 

ALL ITEMS BELOW SOLD AS IS 
CALL FOR AVAILABILITY: LIMITED QUANTITIES 

Sell For List Price 

A.I. Cybernetics Speechboard 260.00 3BO.OO 
Anadex 40 Column Printer 641.00 B55.00 
&se2 BK Memory Board Assembled 211.00 2B2.00 
Commodore 2001-B BK PET 550.00 795.00 
Craig M·lOO Translator 122.00 199.95 
Daien Cassette Interface BB.00 120.00 
Dyna.byte Naked Terminal 245.00 350.00 
Digital Systems Dual 8" Single Density 2293.00 2732.00 
Dutronics Poly Z-80 Upgrade Kit 123.00 169.95 
Dutronics lmeai Z-80 Upgrade Kit 116 .00 159.95 
F.clectic Corp. Superchip for Apple 11 75.00 95.00 
Fidelity Electronics Ltd. 

Level l Chess Challenger 120.00 75.00 
Level 4 Checker Challenger 100.00 115.00 
Level 2 Checker Challenger 40.00 40.00 

George Risk Inc. Pet Key board 176.00 250.00 
Imsai CPU Boud 125.00 175.00 
!com Micro Peripherals 5" Disk Drive B2l.OO 1095.00 
Intertec Data Intertube Terminal 595.00 B74.00 
Kent Moore BK RAM 450NS l4B.OO 197.50 
Kent Moore Alpha Display Module B0.25 107.00 
Mountain Hardware 

AC Control Apple 132.00 1B9.00 
AC Remote 95.00 149.00 
S-100 AC Co~trol Kit 104.00 149.00 
AC Remote Kit 67.00 99.00 
AC Control- Apple Kit 104.00 145.00 

Micromation Dual Memorex 8" disk drive 1467.00 1990.00 
Micromalion Dual Density disk controller Card 310.00 500.00 
MS Corp. Apple PR-40 Interface B1.00 B1.00 
National Multiplex Digital Cassette Recorder 150.00 200.00 
Novation 1200 Baud Modem (4202!) 274.00 375.00 
Radio Shack TRS-80 Disk Drive 399.00 499.00 

TRS-BO 16K Computer 479.00 599.00 
TRS-80 Expansion Interface 239.00 299.00 

- NO RETURNS I NO REPAIRS 
NEW EQUIPMENT 

CALL FOR 
OUR LOW PRICES 
FOR THE FOLLOWING 
MANUFACTURERS: 

APPLE 
ATARI 
CROMEMCO 
VECTOR GRAPHIC 

Polymorphic Systems 
BK Aeaembled 2B9.00 
BK Memory Board 225.00 
Poly KBD 169.00 
BB13 2BBO.OO 
88-Syatem 2 529.00 
System 12 Kit B46.00 
System 6 1134.00 
Video Card 210.00 

Processor Tech 
BK Dynamic Ram 175.00 
16K Dynamic Ram 300.00 
64K Dynamic Ram B1B.OO 
Extended Basic Cassette · 21.00 
SOL 20 WIO Memory 1270.00 
System II Kit 1262.00 
Panasonic Monitor 143.00 

SD Sales 32K Dynamic Ram Board Kit 332.00 
Solid State Music 16K Static Ram Board Kit 300.00 
Southwest Technical {SWTPC) 

MF-6B Dual 5" Floppy 796.00 
Graphics Terminal 79.00 

Technical Design Laba (TDL-Xitan) 
110 board · SMB-11 257.00 
32L Series K Memory Board 559.00 
Fortran IV Ser.37 279.00 
Fortran IV Ser.41 279.00 
Xitan Alpha 1.5 B23.00 
Xitan Alpha 1 576.00 
Xitan Alpha 3 BS4.00 
Xitan Alpha 1.5 571.00 
Video Board 211.00 

Technico Super Starter Assembled 293.00 
Technico Super Starter Kit 199.00 
Trace Elec. 32K RAM Board Aasem 599.00 

3B5.00 
300.00 
225.00 

3250.00 
735.00 

ll2B.OO 
1575.00 

2BO.OO 

250.00 
429.00 

1350.00 
45.00 

1B95.00 
1905.00 

210.00 
475.00 
325.00 

995.00 
9B.50 

395.00 
799.00 
349.00 
349.00 

ll3B.OO 
769.00 

l!Bl.00 
B6B.OO 
369.00 
300.00 
299.00 
999.00 

MICROCOMPEQUIP 
PO BOX 195 
CROWNSVILLE, MD 21032 

VISA I MC I CHECK 

PHONE ORDERS: 
(301) 261-1859 



------------

Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they' re used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 

AUTOMATIC RECORD LOCKING 


The biggest challenge 
for any multi-user system 
is co-ordinating requests 
from several users 
to change the same record 
at the same time. 

Without proper 
co-ordination, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
staggering . 

Our File and Automatic 
Record Locking features 
solve these problems. 

For example: normally 
all users can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed . So records 
are always accurate, 
up-to -date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 

SYSTEM SECURITY: 
LOGON, PASSWORD 
& USER ACCOUNTING 

Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 

Circle 292 on inquiry card. 

(THEN COMPARE.) 
Without this control, 

unauthorized users could 
access your programs and 
data and do wha tthey like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Logon, 
Password and Priv ile e 

eve I features of Multi-User 
OASIS , a system manager 
can specify for each user 
which programs and files 
may be accessed-
and for what purpose. 

Security is further 
enhanced by User 
Accounti ng-a feature that 
lets you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros insist on these 
security features. 
OASIS has them. 

EFFICIENCY: 
RE-ENTRANT BASIC 

A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC m·akes it practical. 
~w? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less_ 

Multi-Tasking lets each 
user run more than one 
job atthe same time. 

And there's our BASIC­
a compiler , interpreter and 
debugger all in one. 
An OASIS exclusive. 

Still more : Editor; Hard 
& Floppy Disk Support; 
Keyed (ISAM) , Direct & 
Sequential Files ; Mail-Box; 
Scheduler; Spooler; 
all from OASIS . 

Our documentation is 
recognized as some of the 
best, most extensive, in the 
industry. And, of course, 
there's plenty of 
application software. 

Put it all together and it's 

easy tO See Why the real 
pros like OASIS . Join them. 
Send your order today. 

MAKES MICROS RUN LIKE MINIS 

memory is needed. Even 
if you have more than 64K, 
your pay-off is cost saving 
and more efficient use 
of all the memory you have 
available- because it 
services more users. 

Sound like a pro feature? 
It is. And OASIS has it . 

AND LOTS MORE ••• 


Multi-User OASIS supports 
as many as 16 terminals 
and can run in as little as 

OASIS IS AVAILABLE FOR 

SYSTEMS: Altos: Compucorp: Cromemco : 

Delta Products: D1g1tal Group: D1g1tal 

Microsystems: Dynabyle: Godbout: IBC: 

Index: lntersystems: North Star : Onyx : 

SD Systems : TRS 80 Mod 11: Vector 

Graphic : Vorimex 


CONTROLLERS : Bell Controls: Cameo : 

Corvus: Kenan: Micromation; M1cropolis : 

Tarbell: Telelek : Thinkerloys : X Comp 


Wfi!e for complete. 

lree Apphcat1on Software Directory. 


PLEASE SEND ME: 

Price 
with Manual 

Product Manual Only 

OPERATING SYSTEM 
(Includes: 
EXEC Language; 
File Management ; 
User Accounting: 
Dev ice Drivers: 
P1m1 Spooler; 
General Text 
Ed itor: etc.) 
SINGLE-USER $150 S17.50 
MUL Tl-USER 350 17.50 

BASIC COMPILER/56K memory. Or, with 15 00 100INTER PAET ER/ DEBUGGER 

bank switching, as much 
RE -ENTRANT BASIC 
COMP! LERI! NTEAPRETEA/as 784K. 150DEBUGGER 

DEVELOPMENT PACKAGE 

(Macro Assembler: 

linkage Editor; 

Debugger) 
 150 25.00 

TEXT EDITOR & 

SCRIPT PROCESSOR 
 15.00150 

DIAGNOSTIC & 
CONVERSION UTILITIES 


(Memory Test; 

Assembly Language ; 

Conveners: File 

Recovery ; Disk Test: 

File Copy from 

other OS; etc .) 
 100 15.00 

COMMUN ICATIONS 

PACKAGE 


(Terminal Emulator; 

Fite Send & Rece ive) 
 15.00 100 

PACKAGE PRICE 

(All of Above) 

SINGLE -USER 60.00500 
MUL Tl·USER 850 60 00 

FILE SORT 100 15.00 

750 35.00~ COBOL·ANSI '74 

• 
1 
I Order OASIS from 

I Phase One System:;. Inc . . 
7700 Edgewater Drive,Suite 830 
Oakland, CA 94621 

Telephone (415) 562-8085 


Twx 910-366-7139 

NAME ________ 
STREET (NO BOX=) ____ 
CITY_______ ___ 
STATE ____ ZIP___ _ 

AMOUNT$ _ ___ 
(Al!ach system description; 

add $3 fo r shipping ; 

Ca li fornia residents add sales lax) 


O Check enclosed O VISA 
0 UPS C.O.D . O Mastercharge 
Card Number ______ _ 
Expiration Date _ ____ _ 
Signature ________ 
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Listing 1 continued: 

164 0000 QAF9 =$F9 F9 DATA MARK 
16S 0000 QAF8 =SF8 F8 DATA MARK 
166 0000 
167 0000 ******* PIA CONTROL COMMANDSC-MR ONl 
168 0000 
169 0000 READ =$29 READ FD1771B 
170 0000 WRITE =$19 WRITE FD1771B 
171 0000 STAT =$00 Al=O,AO=O STATUS REGISTER 
172 0000 TRK = $ 0 2 Al=O,AO=l TRACK REGISTER 
173 0000 SECT =$04 Al=l,AO=O SECTOR REGISTER 
174 0000 DATA = $ 0 6 Al=l,AO=l DATA REGISTER 
17S 0000 CMD =$00 Al=O,AO=O COMMAND REGISTER 
176 0000 
177 0000 ******* PAGE ZERO VARIABLES/EQUATES 
178 0000 
179 0000 TIMEl *='Hl 
180 0001 TIMEZ * =*+l 
181 0002 *=SEO 
182 ODED DVCODE *=*+l DVC/FILE CODE 
183 OOEl ERRCDE *=*+l ERROR CODE 
184 OOEZ COMAND * =*+l FD1771B COMMAND 
18S OOE3 STATUS *=*+l STATUS 
186 OOE4 TRACK *=*+l TRACK 
187 ODES SECTOR *=*+l SECTOR 
188 OOE6 FDBUF li=lHZ BUFFER PTR 
189 OOE8 
190 OOE8 

FD400/FD1771B FLOPPY DISK CONTROL PAGE s 

CARD # LDC CODE CARD 10 20 30 40 so 60 70 
192 0200 
193 0200 ******* TYPE COMMANDS 
194 0200 
19S 0200 AS EZ TYPEl LOA COMAND IF NOT SEEK 
196 0202 C9 20 Ct IP # $ 20 ASSUME 
197 0204 BO 3A BCS BASIC BASIC 
198 0206 c9 1 0 CMP # $ l 0 IF RESTORE 
199 0208 90 36 BCC BASIC ASSUME BASIC 
200 OZOA A9 lF LOA #WRITE+DATA PIA CTL CMD 
201 ozoc 20 DE 02 JSR SETUP SET-UP PIA 
202 OZOF AS E 4 LOA TRACK TRACK ADDR 
203 0211 C 9 4 D CMP ~ $4 D IF PAST mo 
204 0 2 13 BO 33 BCS CMPANL RE TUR ~l 
zos 0 21 s 20 CD 02 JSR PULSE WRITE . TRACK 
205 0218 A9 10 LOA IWRITE+SECT PIA CTL CMD 
207 021A 20 DE 02 JSR SETUP SET-UP PIA 
208 0210 AS ES LOA SECTOR SECTOR ADDR 
209 0 2 lF 20 CD 02 JSR PULSE l~RITE SECTOR 
210 0222 4C 40 02 JMP BASIC CONTINUE 
2 1 1 022S 
2 1 2 022S ******* COMMAND ENTRY ANALYSIS 
2 13 022S 
214 022S A9 29 FDENT LOA #READ+STAT PIA CTL CMD * * E~TRY ** 
21S 0227 20 DE 02 JSR SETUP SET-UP PIA 
216 022A 20 CD 02 JSR PULSE READ ST ATUS 
217 0220 6A ROR A IF DEVICE BUSY 
218 022E BO 18 BCS CMPANL DO COMPLETION 
21 9 0230 
220 0230 ******* DETERMINE COMMAND TYPE 
221 0 230 
222 0230 A9 10 LOA #$ l 0 CMD MASK 
223 0232 24 EZ BIT COM AND CHECK FOR 
224 0234 10 CA BPL TYPEl TYPE 1 
22S 0236 so 23 BVC TYPEZ TYPE 2 
226 0238 FD 4A BEQ RDA TA TYPE 3 READ 
227 023A A9 20 LOA H::>O SEPE RA TE 
228 023C 24 EZ BIT COMAND FORCE INTRQ FROM 
229 023E DO 63 BNE WDATA TYPE 3 WRITE 
230 0240 
231 0240 ******* BASIC COMMAND PROCESS 
232 0240 
233 0240 20 CZ 02 BASIC JSR WRTCMD WRITE CMD TO FD1771B 
234 0243 ZC OE CC BIT SBD WAIT FOR 

Listing 1 continued on page 314 
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Computers Designed 

Billings Computer Division designs and supports a complete line of 

computer systems for the professional user which includes an impressive 
library of professional applications software.for the 

Professional 

WORD/FORMS PROCESSOR PACK is a screen oriented context editor 
featuring word underlining, variable line spacing, right margin justifica­
tion, proportional pitch, block moves, search and replace , column 
alignment , super- and subscripting , plus many others . 

BOOKKEEPER SERIES ACCOUNTING PACK includes Payroll, Accounts 
Payable, Accounts Receivable, and General Ledger. Easily ta ilored 
reports make this a very versatile package designed to meet the needs of 
a wide variety of businesses. 

LEGAL ACCOUNTING PACK is a complete cash accounting system 
including Fees Manager, Cash Receipts, Statements, and Check Manager. 
Payroll and General Ledger from Bookkeeper series also are compatible. 

INVENTORY MANAGEMENT PACK is a powerful manufacturing inven­
tory package designed to eliminate parts shortages and overstocking. 
Ordering and expediting reports are generated from a 52-week production 
schedule . Cost calculations are made for up to 19 different models. 

SCREEN ASIST PACK is a program development tool which simpl if ies 
the formatting of information on the CRT screen. A special editor allows 
the creation of a template with protected and unprotected fie lds. 

FORTRAN PACK includes all of the normal features plus special 
subrout ines to allow enhanced file access and manipulation, sorting, use 
of screen ASIST, and many others. Overlay capability allows development 
of many programs normally too large for a small computer. 

BASIC PACK has both EBasic for fast Basic applications and 
BBasic for applicat ions requi ring capabil it ies not normally ava ilable to 
Basic users, such as indexed files , structured "if-then-else" statements , 
Trace debug feature, fo rmatted input and output, and others. 

COBOL PACK is an ANSI 1974 version with many level 
two features plus the same enhancements as the 
FORTRAN PACK. 

D Please send inforrr.ation on becoming a Billings 

Dealer. 


Name--------------------­
Company --- --------------­
Title _ ______ _ Phone( 

Address ______________ ____~ 


City _ ___ __ State _ _____ Zip_ ____ 
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Listing 1 continued: 

BPL INTRO 
236 0248 
237 0248 ******* COMPLETION ANALYSIS 
238 0248 
239 0248 AO 02 CMPANL LOY • 2 

235 0246 10 FB 

LOOP CNT + INDEX 
240 024A 98 CPLP TVA USE INDEX TO 
241 024B OA ASL A SET Al.AO 
242 024C 09 29 ORA #READ SET READ 
243 024E 20 DE 02 JSR SETUP SET-UP PIA 
244 0251 20 CD 02 JSR PULSE READ REGISTER 
245 0254 99 E3 00 STA STATUS,V STORE DATA 
246 0257 88 DEY DECR INDEX 

FD400/FD1771B FLOPPY DISK CONTROL PAGE 6 

CARD I LOC CODE CARD 10 20 30 40 50 60 70 
247 0258 10 FO BPL CPLP CONTINUE 
248 025A 60 RTS RETURN 
249 025B 
250 025B ******* TYPE 2 VERIFY TRACK 
251 025B 
252 025B A9 2B TVPE2 LOA IREAD+TRK PIA CTL CMD 
253 0250 20 DE 02 JSR SETUP SET-UP PIA 
254 0260 20 CD 02 JSR PULSE READ TRACK 
255 0263 C5 E4 CMP TRACK IF NOT EQUAL 
256 0265 FO OD BEQ TYPE2A SEEK TO TRACK 
257 0267 A5 E2 LOA COMA ND SAVE COMMAND 
258 0269 48 PHA FOR LATER 
259 026A A9 12 LOA IFDSK SEEK COMMAND 
260 026C 8 5 E 2 STA COM AND SET IT 
261 026E 20 25 02 JSR FDENT DO SEEK 
262 0271 68 PLA RESTORE 
263 0272 85 E2 STA COMA ND COMMAND 
264 0274 
265 0274 ******* TYPE 2 COMMANDS 
266 0274 
267 0274 A9 10 TVPE2A LOA #WRITE+SECT PIA CTL CMD 
268 0276 20 DE 02 JSR SETUP SET-UP PIA 
269 0279 A5 E5 LOA SECTOR SECTOR ADDR 
270 027B 20 CD 02 JSR PULSE ~·JR l TE SECTOR 
271 027E A9 20 LOA #$2 0 SEPERA TE 
272 0280 24 E2 BIT CO MAND READ 
273 0282 DO lF BNE WDATA FROM WRITE 
274 0284 
275 0284 ******* READ DATA 
276 0284 
277 0284 20 C2 02 RDATA JSR WRTCMD WRITE COMMAND 
278 0287 AO 00 LOY 10 BUFFER INDEX 
279 0289 A9 2F LOA IREAD+DATA PIA CTL CMD 
280 028B 20 DE 02 JSR SETUP SET-UP PIA 
281 028E 2C OE CC RDL BIT SBD WAIT FOR 4 
282 0291 30 B5 BMI CMPANL INTRQ OR 2 
283 0293 50 F9 BVC RDL DRQ 2 
284 0295 AD OC CC LOA SAD GET DATA BYTE 4 25 CYCLES 
285 0298 49 FF EOR #$FF INVERT DATA 2 
286 029A 91 E6 STA C FDBUF J, V SAVE BYTE 6 

287 029C CB INV INCR 'BUFFER PTR 2 
288 0290 DO EF BNE RDL IF ZERO 3 2 
289 029F E6 E7 INC FDBUF+l I NC R B A S E Atrn 5 + 9 CYCLES 
290 02Al DO EB BNE RDL CONTINUE 3 
291 02A3 
292 02A3 ******* WRITE DATA 
293 02A3 
294 02A3 20 C2 02 WDATA JSR WRTCMD WRITE COMMAND 
295 02A6 AO 00 LOY 10 BUFFER INDEX 
296 02A8 A9 lF LOA IHRITE+DATA PIA CTL CMD 
297 02AA 20 DE 02 JSR SETUP SET-UP PIA 
298 02AD Bl E6 WTL LOA CFDBUFl ,y GET DATA BYTE 6 
299 02AF 49 FF EOR ISFF INVERT DATA 2 

300 02Bl 80 DC CC STA SAD WRITE IT 4 

301 02B4 2C OE CC WTLl BIT SBD WAIT FOR 4 25 CYCLES 

Listing 1 continued on page 317 
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32K Board Pictured 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. 

Circle 53on 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 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire· 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($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 ( +8V @ 
300ma, +16V @ 1 50ma and 

-16V@ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 1 6K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-100 CPU . All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board . 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order - you'll probably 
have the board in two weeks! If 
you're interested, also ask for a 
catalog on our 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 1 continued: 

FD400/FD1771B FLOPPY DISK CONTROL PAGE 7 

CARD # 
302 
303 
304 

LDC 
02B7 
02 [)9 
02 [) B 

CODE 
30 SF 
50 F9 
cs 

CARD l 0 
BMI 
BVC 
INV 

20 
CMPANL 
WTL l 

30 
INTRQ OR 

DRQ 
!NCR BUFFER 

40 

PTR 

2 
" ~ 
2 

50 60 70 

305 02BC DO EF BNE ~HL IF ZERO 3 2 
306 0 2!3 E E6 E7 me FDBUF+l INCR BASE AND 5 + 9 CYCLES 
307 02CO DO EB BNE WTL CONTINUE 3 
308 02C2 
309 02C2 
310 02C2 ******* WRITE COMMAND TO FD1771B 
3 l l 02C2 
3 l 2 02C2 A9 l 9 WRTCMD LOA #l<RITE+CMD PIA CTL CMD 
3 l 3 02C4 20 DE 02 JSR SETUP SET-UP PIA 
314 02C7 AS E2 LOA COM AND GET COM:1AND 
3 15 02C9 20 CD 02 JSR PULSE AND ~·!RITE I T 
316 02CC 60 RTS RETURN 
317 02CD 
318 02CD ******* ENAB LE FD1771B READ/l<RITE 
319 02CD (TRANSFER DATAJ 
320 02CD 
321 02CD 49 FF PULSE EOR HFF INV ERT DATA 
3""~~ 02CF 80 DC cc STA SAD DATA OUT 
323 0202 CE OE cc DEC SBD ENABLE 
324 0205 EE OE cc INC SBD READ/WRITE 
325 0208 AD DC cc LOA SAD DATA IN 
326 0205 49 FF EOR #SFF INVERT DATA 
327 0200 60 RTS CONTINUE 
328 02DE 
329 02DE ******* SET UP PIA FOR READ/WRITE 
330 02DE 
331 02DE A2 00 SETUP LOX #SOD ASSUME READ 
332 02EO iD OE cc STA SBD SET DVC CTL REG 
333 02E3 DA ASL A CH ECK 
334 02E4 DA ASL A IF READ AND 
335 02E5 30 0 l BMI SETl SET FOR INPUT 
336 02E7 CA DEX ADJUST DIR TO OU TP UT 
337 02E8 A9 00 SETl LOA #0 SET CTL FOR 
33S 02EA SD OD cc STA CRA DIR REGIS TE R 
339 0 2ED 8E DC cc STX SADD SET DATA DIRECTION 
340 02FO A9 zc LOA #S2C RESET PIA CTL 
341 02F2 30 OD cc STA CRA TO DA TA REG 
342 02F5 60 RTS RETURN 
343 02F6 
344 02F6 ******* DEVICE INITIALIZATION Listing 1 continued on page 318 

iilers.Go 
t e Pascal Micro­

.·,··11MiJK:l'llii CSf>PascaP up to 
IO'times faSter than typical imple­
mentations-with twice the memory 
capacity. You've got the best hard- ~ 
ware for the best software around. ~. . ... PASCAL-100 comes 
On·board Z80 . complete with extensivedocumenta­

sc L 00 
· 1 d Z80' PA A -1 me u es a processor, so 

you can run your current software-including 

tion-our users say it's the best around!• 
New Generation S· 100 

CP/M'-without modification. Ready to con­
vert an application to Pascal? Do it anytime, 
with no disruptive hardware changes. 

PASCAL-100 is designed for the versatile, 
flexible S-100 bus. Fully compatible wi th 
the newIEEE-696 standard, yet works with 

Digicomp Research 
Terrace Hill Ithaca, NY 14850 

(fi07) 273-5900 
• 

"trademark of Wcs1cm Digital 'l'tadcmark of University of Catifornia 
'Registered Trademark of Zilog, Inc. 'Registered Trademark of Digital Research 
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Listing 1 continued: 

345 OZF6 
346 OZF6 
347 O!~FB 

34B OZFB 
349 02FE 
350 0300 
351 0303 
35Z 0305 
353 0306 
354 0309 
355 030A 
356 0300 

AZ DO FDINT LOX #$00 
ZO EB OZ 
AD DC CC 
AO 04 
BC OF CC 
B6 ED 
EB 
BE OE cc· 
CA 
BE OF CC 
AZ 3F 

FD400/FD1771B FLOPPY 

CARD # LDC CODE 
357 030F BE DE CC 
35B 0 31 Z AZ 3C 
359 0314 BE OF CC 
360 0317 A 9 OZ 
361 0319 B5 EZ 
36Z 031B zo 4 0 oz 
363 031E AZ 34 
364 03ZO BE OF CC 
365 03Z3 4C 40 DZ 
366 03Z6 
367 03Z6 

JSR SETl 
LOA SAD 
LOY #$04 
STY CRB 
STX DVCODE 
INX 
STX SBD 
DEX 
STX CRB 
LOX H3F 

DISK CONTROL 

CARD 10 ZO 
STX SBDD 
LOX H3C 
STX CRB 
LOA #FORST 
STA COMAND 
JSR BASIC 
LOX #$ 34 
STX CRB 
JMP BASIC 

FLOPPY DISK I/O & ERROR RECOVERY 

CARD # LDC CODE CARD 10 z0 
369 03Z6 
370 03Z6 
371 03Z6 

A DIR AS INPUT 
SET-UP A SIDE 
CLEAR -RE 
CTL FOR B SIDE 

DATA REGISTER 
CLEAR DEVICE CODE 
SET B SIDE 

DATA REGISTER 
CTL FOR B SIDE 

DIR REGISTER 
SET B SIDE 

30 4 0 
DIR REGISTER 

SELECT 
DEVICE 

RESTORE CMD 
SAVE IT 
RESTORE DEVICE 1 
SELECT 

DEVICE 0 
RESTORE DEVICE 0 

** ENTRY 

PAGE 

50 

** 

B 

60 70 

30 40 

PAGE 

50 

9 

60 70 

37Z 03Z6 THIS SEGMENT PROVIDES FLOPPY DISK I/O OPERATIONS, USING 
373 03Z6 THE FDENT ROUTINE, AND ERROR RECOVERY IS PERFORMED PRIOR TO 
374 03Z6 RETURNING. COMMAND, TRACK, SECTOR, AND BUFFER ADDRESS ARE 
375 03Z6 SET AS IF FDENT WERE TO BE USED. FDIO WILL SAVE ALL REGISTERS 
376 03Z6 AS WELL AS PERFORMING ERROR RECOVERY. IF A COMMAND IS 
377 03Z6 CONSIDERED RECOVERABLE, IT WILL BE RETRIED 5 TIMES PRIOR TO 
37B 03Z6 RETURNING A PERMANENT ERROR INDICATION IN ERRCODECSFFl. 
379 03Z6 A ZERO INDICATES A NORMAL COMPLETION OF THE I/O ACTIVITY. 
3BO 03Z6 ADDITIONALLY THE PROPER FLOPPY DRIVE WILL BE SELECTED USING 
3Bl 03Z6 THE HIGH BIT OF DVCODE. 
3BZ 0326 
3B3 03Z6 TYPE MASK 
3B4 03Z6 
3B5 03Z6 TY PE l 00011000 
3B6 03Z6 WR I TE 01111000 
3B7 03Z6 READ 00011100 
3BB 03Z6 
3B9 03Z6 
390 0326 

ERROR 

SEEK ERROR 
WRITE PROTECT/FAULT 
ID/REC NOT FOUND 
CRC ERROR 

LOST DATA 


391 03Z6 ******* INITIALIZE AND EXEC CMD 
392 03Z6 
393 03Z6 4B FDIO PHA 
394 03Z7 9B TVA 
395 03ZB 4B PHA 
396 03Z9 8A TXA 
397 03ZA 4B PHA 
39B 03ZG A9 05 LOA #5 
399 03ZD B5 El STA ERRCDE 
400 03ZF A9 34 LOA l: $ 34 
401 0331 24 ED BIT DVCODE 
40Z 0333 50 OZ BVC SETDVC 
403 0335 09 OB ORA #$OB 
404 0337 BD OF CC SETDVC STA CRB 
405 033A A5 E7 RETRY LOA FDBUF+l 
406 033C 4B PHA 
407 0330 A5 E5 LOA SECTOR 
40B 033F 4B PHA 
409 0340 zo Z5 oz JSR FD ENT 

SAVE ACC 
SAVE Y 

REGISTER 
SAVE X 

REGISTER 
SET ERROR 

COUNT 
START W/DVC 0 
IF NOT 0 

SET TO ONE 
SET DVC l 
SET PIA 
SAVE ADDR HIGH 

FOR RECOVERY 
SAVE SECTOR 

FOR RECOVERY 
EXEC CMD 

** ENTRY ** 

Listing 1 continued on page 320 

318 June 1981 ©BYTE Publications Inc 



Ifyoucadtfindtheright program 

inournew catalog. 


it probably hasdtbeenwritten. 

As the world's largest publisher of r------------­For a free catalog, mail coupon to Lifeboat Associates, professional software for micro­ I 1651 'Third Avenue, New York, NY 10028. computers, Lifeboat Associates offers Or call (212) 860-0300. Telex 640693 (1.BSOFT NYK) 
the largest selection of state-of-the-art I INdme _ _ _ ___ _____Jtt le______ _ _ ___programs. And our new catalog has 
more to offer than ever We also add the I ICompony'----- - - - -------------­
crucial dimension of after-sales service S1ree1_______________________I Iand full support to everything we sell. 

L City Stale Z1p'-----.1Order your free catalog today 
Our catalog contains full descriptions and specifications of the following: -----------­

DISK DP ERA TING SYSTEMS 
CP/M CO NFIGURED FOR : 

APPLE II 
DATAPOINT 155012150 
ICOM MICRO DISK 
ICOM 3712 
ICOM 3B\2 
ICOM 4511/PERTEC 03000 
INT EL MOS 
MICAOPOLIS FLOPPY DISK 
MITS/ALTAIA 
MOSTEK MOX 
NORTH STAR 
OSI C3 
OSI C3B 
OSI C3C Prime 
TRS·BO MODEL II 

MP/M FOR INTEL MOS 

HARD DISK INTEGRATION MODULES 
CORVUS WITH APPLE II SOFTCAAD 
CORVUS WITH S100 ANO TAS -BO 

MODEL II 
ICOM 45\1/PERTEC 03000 
KONAN PLUS CDC PHOENIX 
XCOMP SM/S PLUS CDC PHOENIX 
XCOMP DFC \O FOR PERTEC 03000 

SYSTEMS TOOLS 
BUG AND uBUG SID 
DESPOOL TRS-BO MODEL II 
DISILOG CP/M 
DISTEL CUSTOMIZATI ON 

TELECOMMUNICATIONS 
BSTAM BSTMS 

LANGUAGES 
ALGOL-BO muSIMP 
APL/VBO NEVADA COBOL 
BASIC ·BO PASCAL/ M 

(COMPILER) PASCAL / MT 
BASIC-BO PASCAL/MT+ 

(INTERPRETER) PASCAL/Z 
BOS C COMPILER PL/I-BO 
CBASIC-2 S·BASIC 
CIS COBOL TINY C 
COBOL-BO TINY-C TWO 
FOATRAN-80 W'SMITHS C 
JAT PASCAL COMPILER 
muLISP XYBASIC 

LANGUAGE AND APPLICATIONS TOOLS 
BASIC UTILITY MOBS DAS 

DISK MOBS .RTL 
DATASTAA M/SOAT FDA 
FABS COBOL -BO 
FOAMS \ FOR CIS PEARL 

COBOL PSOAT 
FOAMS 2 FOR CIS OS OAT 

COBOL STRING BIT 
MAGSAM Ill STRING /BO 
MAGSAM IV SUPER -SORT 

ULTR ASOAT 11 

WORD PROCESSING SYSTEMS ANO AIDS 
MAGIC WANO TEX 

MAIL LIST APPLICATIONS 
MAILING ADDRESS (PTREE) 
MAILMEAGE FOR WOADSTAA 
NAO 
POSTMASTER 

BUSINESS APPLICATIONS 
ACCOUNTS PAYABLE (PTREE) 
ACCOUNTS PAYABLE (SSGi 
ACCOUNTS RECEIVABLE (PTREE) 
ACCOUNTS RECEIVABLE (SSG) 
GENERAL LEDGER II (CPAIOS) 
GENERAL LEDGER (PTAEE) 
GENERAL LEDGER (SSG) 
GLECTOA FOR SELECTOR 111 -C2 
INVENTOAY. (PTREE) 
INVENTORY (SSG) 
PAYROLL (PTR EE ) 
PAYROLL (SSG) 

NUMERICAL PROBLEM -SOLVING TOOLS 
ANALYST STATPAK 
FPL T/ MAKEA 
muMATH 

OTHER SPECI ALIZED APPLICATIONS 
DATEBOOK 
ESQ-I 
PAS-3 DENTAL 
PAS -3 MEDICAL 
PROPERTY MANAGEMENT (PTAEEI 

BOOKS ANO PERIODICALS 

THE PASCAL HANDBOOK 
PASCAL USER MANUAL AND REPORT 
PAYROLL WITH COST ACCOUNTING­

CBASIC 
STRUCTURED MICROPROCESSOR 

PROGRAMMING 
USING CP/ M·A SELF· TEACHING GUIDE 

ACCESSORIES 
DC 300 DATA CARTRIDGE 
HEAD CLEANING DISKETTE 
FLIPPY DISK KIT 
FLOPPY SAVER 

Program names and computer names are 
generally trademarks or service marks of 
the author or manufacturing company. 

All software products have specific 
reQuirements for hardware and additional 
ass ociate d software (e .g. operating system 
or language) . 
All products are subject to terms and 
conditions of sa le. 
Prices and specifications are subject to 
change wilhout not1ce . 

All Lifeboat software reQU1res CP/M unless 
otherwise stated. 

Copyright JO \9B\ Lifeboat Associates . No 
portion of this advertisement may be 
reproducetl without prior permission . 

EDIT 
EDIT-BO 
FILE TRAN 
IBM/CPM 
MAC 
MACAO-BO 
PASM 
PLINK 
PMATE 

UNLOCK 
WOAD-MASTER 
XASM-IB 
XASM-48 
XASM-65 
XASM-6B 
XMACAO-B6 
ZDT 
Z80 DEVELOPMENT 

LETTERIGHT TEXTWAITER Ill 
MICRO SPELL WOADSTAA 
SPELL GUARD WOADINDEX 

DATA MANAGEMENT PACKAGES 
CONDOR MOBS 
HOBS MOBS .OAS 

GENERAL PURPOSE APPLICATIONS 

APL ­ AN INTERACTIVE APPROACH 
ACCOUNTS PAYABLE & ACCOUNTS 

AEC EI VABLE·CBAS IC 
BOBO/ ZBO ASSEMBLY LANGUAGE 
THE CP/M HANDBOOK 
THE C PROGRAMMING LANGUAGE 
CRASH COURSE IN MICROCOMPUTERS 
FIFTY BASIC EXERCISES 
GENERAL LEDGER-CBAS IC 

RA IO 
RECLAIM 

PACKAGE 
ZSID 

c8s 
SELECTOR lll·C2 

SE LECTOR IV INTRODUCTION TO PASCAL 
LIFELINES 

ORDERING INFORMATION. COMPUTERS 
SUPPORTED INCLUDE : 
ADDS Multivision AT 
AVLEagle AB 
Altair BBOO 81 
Altos A1 
Apple CP/M 13 Sector AG 
Apple CP/M \6 Sector AA 
BASF System 7100 AD 
Blackhawk Micropolis Mod II 02 
CDS Versatile 3 B 0\ 
CDS Versatile 4 02 
Columbia Data Products A1 
COMPAL-BO 02 
CSSN Backup Tl 
Cromenco System 3 A1 
Cromenco System 2 SDSS A6 
Cromenco System 2 DOSS AX 
Cromenco System 2 ODDS RY 
Da\apoinl 155012150 Single Sided AA 
Datapoint \55012150 Double Sided AB 
Della Systems A\ 
Digi·Log Microterm II AD 
Digital Microsystems A\ 
Durango F-B5 AL 
Dynabyle DBB/2 Al 
Ovnabyle DBB/4 A1 

Exidy Sorcerer+ Lifeboat CP/M 
Exidy Sorcerer + Exidy GP/M 
Heath HB + H17 /H27 disk 
Heath HB9 + Lileboal CP/M 
Heath HB9 +Magnolia CP/M 
Heath H89 +Heath CP/M 
He lios II 
ICOM 241\ Micro Fl opp y 
ICOM 3712 
ICOM 3Bl2 
ICOM 451\ 5440 Cartridge CP/M 1.4 
ICOM 45115440 Cartridge CP/M 2.2 
IMS 5000 
tMS BOOO 
IMSAI VDP-40 
IMSAI VDP-42 
IMSAI VDP-44 
IMSAI VOP-80 
ISC lnlecolor B063/8360/B963 
lnlerlec Superbrain DOS 0.1 
lnte rtec Superbrain DOS 0.5 
lntertec Superbrain DOS 3.x 
lntertec Superbrain OD 
Kontron PSl ·BO 
MITS 3200·3202 
MSD 5.25 in 
Meca Della-15.25 in . 

02 
AW 
P4 
P4 
P7 
P7 
B2 
A3 
A\ 
A\ 
01 
02 
AA 
A\ 
A4 
A4 
AS 
A1 
A1 
A7 
RJ 
AK 
AS 
AF 
Bl 
AC 
P6 

Micromation 
Micro polis Mod I 
Micropolis Mod II 
Morrow Discus 
Mostek 
NEC PC-BOO\ 
North Star Single Oensily 
North Star Double Density 
North Star Quad Density 
Nyla< Micr~po lis Mod 11 
Ohio Scientific CJ 
OKI lf·BOO 
Onyx CBOOI 
Pertee PCC 2000 
Processor Technology Helios II 
Quay 500 
Quay 520 
RAIA Single Density 
RAIA Double Density 
Research Machines 5.25 in 
Research Machines 8 in. 
SO Systems 5.25 in . 
SD Systems Bin. 
Sanco 7000 5.25 in. 
Spacebyle 
TEI 5.25 in 
TEI Bin. 

A\ 
01 
02 
A1 
Al 
AV 
P1 
P2 
P3 
02 
A3 
AZ 
T2 
A1 
B2 
AO 
AP 
A9 
RE 
AH 
Al 
R3 
A\ 
AO 
Al 
A3 
A\ 

TIP T3 
TRS-BO Model I STANDARD A2 
TRS-BO Model I+ FEC Freedom AN 
TAS -80 Model I + Micromation A4 
TRS -BO Model I + Omikron 5.25 in . AM 
TRS·BO Model I + Omikron Bin . A1 
TAS·BO Model I+ Shullleboard Bin . A1 
TRS-BO Model II Al 
TAS-BO Model 111 AU 
Vector MZ 02 
Vector System 2BOO A\ 
Vector System 8 02 
Vector VIP 02 
Vista V·BO 5.25 in . Single Density AB 
VislaV2005.25 in . Double Density P6 
Zenith ZB9 + Zenith CP /M P7 
Zenith ZB9 + Lifeboat CP /M P4 
ZenithZB9 +Magnolia CP/ M P7 

SS =single sided SD =single density 
DO =double side d DD =double density 

The list of available formats is subject to 
change without notice . In case of 
uncertainty. call to confirm the format code 
for any particular equipment 

LIFEBOAT WORLDWIDE 
Lifeboat Inc . Lifeboat Associates. Ltd. Lifeboat Associates GmbH lntersotl GmbH Lifeboat Associates. SAAL 
3·23-B Nishi -shinbashi PO Box 125 PO Box 168, Aegenstrasse 35 Schlossgartenweg 5 10. Grande Rue Charles de Gaulle 

London WC2H 9LU. England CH 6340 Baar. Switzerland D·B045 lsmaning. W. Germany 92600Asnieres. France~il~itf::~i-~~~o . 105 Japan1 Tel: O\·B36·902B Te l: 042-31-2931 Tel: OB9·966-444 Tel: 1-733-0B-04 
Telex: 2422723 (ASATYOJ) Telex: 893709 (LBSOFTG) Telex: B65265 (MICO CH) Telex : 5213643 (ISOFD) Telex: 250303 (PUBLIC X PARIS) 

Lifeboat Associates 

Software with full support. 
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Listing 1 continued: 

410 0343 38 SEC ASSUME ERROR 
411 0344 
412 0344 ******* CHECK FOR BUSY/NOT READY 
413 0344 
414 0344 A9 01 LOA #$ 0 l CHECK 
415 0346 24 E3 BIT STATUS FOR 
416 0348 DO 3F BNE ERl BUSY OR 
417 034A 30 30 BMI ER l NOT READY 
418 034C 
419 034C ******* DETERMINE CMD TYPE 
420 034C 
4 21 034C A9 10 LOA #$ l 0 CMD MASK 
422 034E 24 E2 BIT CO MAND SPLIT INTO 
423 0350 10 19 BPL TY Pl TY PE l 

FLOPPY DISK I/O & ~RROR RECOVERY PAGE l 0 

CARD # LDC CODE CARD 10 20 30 40 50 60 70 
424 0352 50 29 BVC TYP2 TYPE 2 
425 0354 FD 37 BEQ ROT TYPE 3 READ 
426 0356 A9 20 LOA #$20 SEPERATE 
427 0358 24 E2 BIJ CO MAND FORCE INTRQ FROM 
428 035A DO 27 BNE WRT TYPE 3 WRITE 
429 035C 
430 035C ******* RETURN 
4 31 035C 
432 035C 18 RTNl CLC NO ERROR 
433 0350 A9 00 LOA #0 CLEAR 
434 03SF 85 El RTN2 STA ERRCDE ERROR CODE 
435 0361 68 PLA CLEAR STACK 
436 0362 8 5 E 5 STA SECTOR OF SECTOR 
437 0364 68 PLA AND ADDR HIGH 
438 0365 68 RTN3 PLA RESTORE X 
439 0366 AA TAX REGISTER 
440 0367 68 PLA RESTORE Y 
4 41 0368 AB TAY REGISTER 
442 0369 68 PLA RESTORE ACC 
443 036A 60 RTS RETURN 
444 036B 
445 036B TYPE l RECOVERY******* 

446 036B 

44 7 036B A 9 18 TY Pl LOA #$18 CHECK FOR 

448 0360 25 E3 AND STATUS BOTH CRC AND 

449 036F FD EB BEQ RTNl 

450 0371 C9 18 CMP #$18 NOT FOUND 

4 51 0373 FD 14 BEQ ERl ERRORS 

452 0375 A9 30 LOA #$3 0 STOP IF 

453 0377 24 E2 BIT COMAND STEP IN 

454 0379 DO OE BNE ER l OR STEP OUT 

455 037B FD 26 BEQ RDTl RETRY SEEK AND RESTORE 

456 0370 
457 0370 ******* TYPE 2 SEPERATION 
458 0370 Listing 1 continued on page 322 

ADVANCED MICRO SYSTEMS • 26188 ADAMOR ROAD • CALABASAS, CA. 91302 
OPEN MON.-FRI. l 0-8 SAT. l 0-6 Tel.: (213) 880-4670 

COMPLETE QUALITY SYSTEMS AT LOW, LOW PRICES! INCLUDING ONE YEAR 

ALL SYSTEMS ALLOW MULTl-USER, MULTI-TASKING, UPWARD EXPANDABILITY AND INCLUDE: FREE WARRANTY 

1. TELEVIDEO 912C 

2. ANADEX DP-9500 SERIES 
GRAPHIX PLUS PRINTER 

3. 64K DYNAMIC RAM 

ON PARTS & LABOR4. DECISION I BASIC UNIT TM Featuring 

a. Z-BOA CPU 4-T0-6 MHZ. f . PROGRAMMABLE INTERRUPT CONTROLLER. 

b. 3 SERIAL & 2 PARALLEL PORTS. g. DIGITAL RESEARCH CP/M 2.2 O.S. 
c. SUPERVISOR CONTROL IN H&S. h. MICROSOFT EXTENDED DISK BASIC. 

d. REAL TIME CLOCK. i. DISK CONTROLLER 
e. MEMORY MAP. j. DOCUMENTATION. 

5. PLUS ONE OF THE FOLLOWING DISK DRIVE SETS 
a. 2x5 1 14"' FLOPPY b. 2x8"' FLOPPY c. 2x8"' FLOPPY d. 8"' FLOPPY e. 8"' FLOPPY f. 8"' FLOPPY 

(400K BYTES) (1M BYTES) (2M BYTES) 5 l /4"' WINCHESTER 8"' HARD DISK 14"' HARD DISK 

FOR FOR FOR (6MB) FOR (11 MB)FOR (27 MB)FOR 

$5500. $5800. $6300. $7900. $8110. $9195. 
SYSTEMS ARE DELIVERED AS AVAILABLE. PRICES, TERMS, SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. ALLOW 30-60 DAYS 


FOR DELIVERY. PRICE FOB CALABASAS. CA 91302. DECISION I - TRADEMARK OF MORROW DESIGN . PRICES ARE FOR PREPAID (DEPOSIT) ORDERS. 
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AUTOMATED 

~EQUIPMENT 
\:"~S: INCDRPORATED 

1 8 4 30 Ward, Foun tain Valley, C A 82708 

TERMINALS 

TELEVIDEO 912 B .. . . . ... . .. . .. ... CALL 
TELEVIDEO 912 C .... .. .... .. . . . .. CALL 
TELEVIDEO 920 B .. . ...... . . , .... . CALL 
TELEVIOEO 920 C . . . .. , . . .. . ... . . . CALL 
SOROC 10-120 ......... ... .......... 675 
ZENITH A-19 .... __ ......... .. ... _... 750 
HAZELTINE 1500. .... . . 995 
TELEVIDEO 950 ..... .. . ........ . . . CALL 

VIP's customarily need top quality and 
service within stringent budgetary limits. 
naturally, they call A.E.I. 

Item: A.E.I. tests virtually every· item 
sold, before shipping. 

Item: A .E.I . initializes everypieceof soft ­
ware, and makes a copy. If you have a 
problem, A.E.I. can check to locate the 
problem by using the in-house duplicate. 
saving you ti me. 

Item: A.E.I. has in-house expetise on 
every item offered. 

Item: A.E.I. prices are competitive with 
the lowest, no-service, no in-house exper­
tise dealer. 

40% OF ALL A.E.I. SALES ARE TO 
PUBLIC ANO SEMI- PUBLIC INSTITU­
TIONS. 

A partial list .. of A.E.I. customers who 
purchased during the last quarter of 1980 
includes: University of Nebraska, Univer-

Call Toll-Free for latest low prices! 
1-800-854-7635 Outside CA 

714-963-1414 Inside CA 
1-800-854-7635 Outs ide Cont. USA 

Prices change daily to meet competition. 

NORTHSTAR 

HRZ-10-32K .. . .... . CALL 
HRZ-20-32K . . . . . ............... CALL 
HRZ-10-32K..... . .. .... ....... CALL 
HRZ-20-32K .............. , ........... CALL 
ADDITIONAL 16K RAM . . . . . . . . . . CALL 
ADDITIONAL 32K RAM _..... CALL 
HARD DISK SYSTEM . . CALL 

SPECIAL MEMORY CONFIGURATIONS 
AVAILABLE, INCLUDING SYSTEMS GROUP. 

--VIP's Call A.E.I. 


PRINTERS 

NEC 5510 (TRACT, RIB .. THIM) ... $2600 
NEC 5515 (TRACT.. RIB .. THIM) .... 2600 
NEC 5520 (TRACT., RIB , THIM) .... 2900 
NEC 5530 (TRACT, RIB .. TH IM) ..... 2540 
Tl-810 . .. , ... ......... . . ........... . 1495 
Tl-820 ............ . . . . ... .... ... . . .. 1625 
EPSON MX 100 .... . ..... .. . . ..... . . CALL 
EPSON MX 80 . . . . . . . . . . . . . . . . • . . . . CALL 
EPSON MX 70 . . . . . . . . . . . . . . . . . . . . . CALL 
ANAOEX OP-9500/ 9501 .... .. .. _ CALL 

sity of Virginia, U.S. Dept. of Interior, Uni­
versity of Kentucky, University of Cali ­
fornia, Massachusetts Institute of Tech­
nology, U.S. Air Force. Naval Air Develop­
ment Center, Brown University, University 
of Oregon , University of Utah, Ohio State 
University. University of Southern Cali ­
fornia, California State Dept. of Water 
Resources. University of Michigan. and 
Princeton University. 

In the private sector. an equal number of 
major national organizations purchased 
during the same period. 

You c an call A.E.I. too! 

'With our normal fast shipping, we have time to test: 
expedited shipment may preclude testing. 

"A.E.I. does not wish ta imply that any of these fine 
organizations endorse A.E.1.. merely that A.E.1. is proud 
to have them as customers. 

DYNABYTE SYSTEMS ALSO 

AVAILABLE-CALL FOR THE 

EXCITING NEWS ABOUT NEW 


COMPETITIVE PRICING! 


WE WILL TRY TO BEAT ANY 

ADVERTISED PRICE. 


S.S.M. 	 KIT ASM 
TERMS: All prices listed are cash discounted MORROWCB2 Z80 CPU ..... . .. .... $200 . .. . . $265 

and subject to chan\Je. COO's are 2%VB1CVIDEO .. .. ..... . ... 140 190 DECISION 1 BASIC . . . ... . . . . ... . . . $1550 

additional. Universities and well-ratedVB2 VIDEO ... . ..... .. ... 155 210 DISCUS -1 2 DRIVE ................. 1550

firms Net-10.VB3 VIDEO .............. 375 440 
 DISCUS 20 1 DRIVE ............ . .. . . 935 


104 INTERFACE . . ....... 165 225 
 SHIPPING: ADDITIONAL IN ALL CASES. DISCUS 20 2 DRIVE ....... . .. ...... 1550 
SB1 SYNTHESIZER . .... . 195 270 DISCUS 2+2 1 DRIVE . . .. .. , . . . . ... . 1250TECHNICAL ASSISTANCE: 

MEASUREMENT SYSTEMS MEMORY DISCUS 2+2 2 DRIVE ....... _.... _.. 2190
WE TRY TO HELP INTERFACE AND 
OM3200 32K 4MHZ ..... .. . _ .. . ...... 480 DISC J OCKEY 20 . . . . . . ... . ....... . . 350 
TROUBLESHOOT-CALL (714) 963-1414. 
DM6400 64K 4MHZ ... .. . .. . . ........ 595 
 DISCUS M26 HARD DISC ... . . . .. ... 3925 

Open Monday-Friday, 8:00 a.m.-5 00 p.m. DMB3200 32K 4MHZ BANK SELECT .. 630 ADDITIONAL HARD DISC .......... 3685 
OMB6400 64K 4MHZ BANK SELECT .. 745 DISCUS M10 ...... . ........ . ..... .. 2990
Dealer Inquiries Invited. 

MISCELLANEOUS DISCS-BOX OF 10 
SOFTWARE 	 GRAHAM-DORIANNEC THIMBLES ........... $16 
 VERBATUM 5't. 1 SIDE .... $27 

NEC RIBBONS . .. . . ... , .. ... 7 WORDSTAR .. . .. ........ $330 JOB COST ING_ ... . ... _.. $700 
 VERBATUM 5y, 2 SIDE . . ... 45 
RS2332 CABLE 5' . . . _ . ... . . 20 MAILMERGE .... . .. ... . .. . 100 INVENTORY ..... . . . .. .. . . 475 VERBA TUM 8 1 SIDE .. ..... 35 
RS 232 CABLE 1O" ....•.... 25 OATASTAR ............... 250 CASH REG ..... .. . ... . .. .. 475 
 VERBA TUM 8 2 SIDE . .... . . 55 
LEDEX MON ITOR . .. .. • .. _ 145 N.S. PASCAL . . .... . .. , .. . . 160 APARTMENT .. . . . . . , . .. .. . 475 
 OTHERS . ...... .... . . ... CALL 
NOVAT ION CAT ...... , ... 145 MAGIC WAND .... . ... . .. . 290 MEDICAL ... . .. . . . .. .. . . .. 700 
 PLASTIC STORAGE 

C BASIC ........... . ...... 100 BOXES .. . ........... . .... 3 
ADDITIONA L SOFTWARE DISCOUNTS WITH SYSTEM PURCHASE 

OUR SYSTEMS WORK! 


All systems normally tested and configured in our repair facility before delivery. Service contracts available. Prompt repairs and warranties. 
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Listing 1 continued: 

4S9 0370 A9 20 TYP2 LOA #$20 SEPERATE 
460 037F 24 E2 BIT COMAND READ 
461 0381 F 0 DA SEQ ROT FROM WRITE 
4 6 2 0383 
463 0383 ******* WR I TE RECOVERY 
464 0383 
46S 0383 A9 60 WRT LOA #$60 ERROR MASK 
466 038S 24 E3 BIT STATUS STOP IF WRITE 
467 0387 FD 04 SEQ ROT PROTECT/FAULT 
468 0389 A9 FF ERl LOA #$FF SET ERROR CODE 
469 0 38 B DO 02 BNE RTN2 RETURN 
470 0380 
471 0380 ******* COMMON RECOVERY 
472 0380 ; 
4 73 0380 A9 DC ROT LOA #SOC ERROR MASK 
4 74 03 8 F 24 E3 BIT STATUS IF ERROR 
47S 0391 DO l 0 BNE RDTl RETRY 
476 0393 A9 l 0 LOA #$ l 0 CHECK FOR 
4 77 039S 24 E3 BIT STATUS NOT FND 
478 0397 FD C3 SEQ RTNl NONE RETURN 

FLOPPY DISK l/O & ERROR RECOVERY PAGE 11 

CARD # LDC CODE CARD 10 20 30 40 so 60 70 
479 0399 •; IF MULTIPLE 
480 0399 24 E2 BIT CO MAND SECTOR OPERATION 
481 0399 FD 06 SEQ RDTl CHECK 
482 0390 A9 19 LOA #$19 FOR END OF 
483 039F cs ES CMP SECTOR TRACK 
484 03Al FD 99 SEQ RTNl CALL IT NORMAL 
48S 03A3 
486 03A3 CHECK ERROR COUNT******* 
487 03A3 
4 88 03A3 C6 E 1 RD Tl DEC ERRCDE DECR ERROR CNT 
489 03AS l 0 OS BPL RDT2 RETURN 
490 03A7 68 PLA WITH 
491 03A8 68 PLA ERROR 
492 03A9 4C 6S 03 JMP RTN3 CONDITION 
493 03AC 
494 03AC RETRY OPER ATION ******* 
49S 03AC 
496 03AC 68 RDT2 PLA RESTORE 
497 03AD 8 S ES STA SECTOR SECTOR 
498 03AF 68 PLA RESTORE 
499 0390 8S E7 STA FDBUF+l ADDR HIGH 
SOD 0392 4C 3A 03 JMP RETRY RETRY Listing 1 continued on page 324 

IMPOSSIBLE! TB-4 
S-100 

EXTENDER 
BOARD/LOGICNo, it's not impossible; in fact, we think we've lucked into the 5-100 value of the year. 

Recently a leading manufacturer of static memory for S-100 systems (we can't say 
who) received a batch of electrically perfect 32K static RAM boards with some PROBE 
minor cosmetic defects. Intended for sale as Assembled I Tested units, the $59 Kit, $79 Assembled/Tested. 
company got as far as soldering the sockets in place before the problem With built-in logic probe for painless 

troubleshooting, large "kluge" area for building 
custom circuits or testers, edge connector label that 

identifies all pins, jumper links in power lines for easy 
current measurement/fusing, and gold plated connector 

surfaces for optimized electrical contact. New interlaced 

was discovered. We were in the right place at the right time and 
bought the entire lot; we're offering these memories in kit form 
with all components and complete documentation . Simply 
insert the ICs into the appropriate sockets, solder in a few 
other parts - and you're up and running. Best of all, you'll 
have the same reliable, ultra-high speed, fully static, ground and signal traces improves performance and reduces 

noise; even works with the new generation of high clock frequency and low power performance you've come to expect 
from the boards made try this prominent company. boards. 

Don't miss out on the memory deal of the year 
- these are limited quantity, · 
first-come-first-served. 
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TRS-80® MODEL Ill OWNERS 

We think our disk system for 
expanding your capacity is just 
as good as theirs - and we know 
it costs much less 

COMPLETE SYSTEMS 

AND COMPONENTS* 


TRS-80® MOD Ill SYSTEM 

with 2 

disl'i drives s1,89 5 
SAVE $500 
OFF LIST PRICE 

16K Mtv\, Model Ill 13osic ... . ...... ... ..... S899 
MTI DISK DRIVES for MODEL Ill 

Internal Kits S 
Disl~ Drive 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . 649 
Dis I~ Drive 2 . . .... .. . ......... . . . .... . . s2 7 9 

External Add-on Kits S 
Disl~ Drive J . . . . . . . . . . . . . . . . . . . . . . . . . . . J 7 9 

Disl~ Drive 4 . . . . ....... ... .... . .. .. .... s359 


Model 111 DOS & Manual .............. . S21. 9 5 

16K Mtv\ Kit ......................... . . . . s59 

f'\S-2J2 Serial Interface ............ ... ..... s95 


PRINTERS 

Anadex 9500 .... . ........ . .......... S1 ,449 

Microline 82 ........ . ............... . ... S849 

Microline 8J .... .. ......... . .... . . . .. s1 ,060 

Centronics 779 . ... ..... .. . ........... s1 ,069 

Centronics 700 .............. ..... .... S1, 1 29 

13ase 2 .......................... ... .. .. S649 

Centronics 7J7 ................... . ...... S839 

Epson N\1.-80 ............................ s5 7 9 

Malibu .............................. S2,093 

Daisy Wheel ......................... s1,799 

Save 5% Off with Purchase ofMOD Ill System or Disk Drive 

MICROCOMPUTER TECHNOLOGY, INC. 

3304 W. MACARTHUR, SANTA ANA CA 92704* PHONE (714) 979-9923 * TELEX #678401TAO IRIN 

*Uses MTI Memory, Disk Drives & Components 
ALL PRICES CASH DISCOUNTED

@ 	TP.S-80® IS A REGISTERED TRADEMARK FREIGHT FOB FACTORY 

OF TANDY CORPORATION ASK FOR FREE CATALOG 
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Listing 1 continued: 

FD400/FD1771B FLOPPY DISK FORMAT PAGE 1 2 

CARD # LDC CODE CARD 10 2 0 30 40 50 60 70 

502 03B5 
503 03B5 
504 03B5 THIS SEGMENT FORMATS AN ENTIRE FLOPPY DISKETTE IN IBM COMPATIBLE 
505 03B5 SOFT SECTORING WITH 12B BYTE SECTORS. EACH SECTOR CONTAINS BO 
506 0335 BYTES OF ASCII BLANKCX'20' J FOLLOWED BY HEX ZEROS FOR THE 
507 03B5 REMAINDER OF THE SECTOR. 
50B 03B5 
509 03B5 
510 03B5 
511 03B5 ******* INITIALIZE 
512 03B5 
513 03B5 20 F6 02 FORMAT JSR FD INT INIT SYSTEM ** ENTRY ** 
514 03BB A2 00 LOX #0 A SIDE 
515 03BA BE OD CC STX CRA DIRECTION 
516 03BD CA DEX SET TO 
517 03BE BE OC CC STX SADD OUTPUT 
51B 03Cl A2 2C LOX #$2C A SIDE 
519 03C3 BE OD CC STX CRA DATA 
520 03C6 
521 03C6 ******* SET UP RECORD 
522 03C6 
523 03C6 A9 4C LOA #$4C SET 
524 03CB BD 00 05 STA REND TRACK COUNT 
525 03CB A9 FF LOA #$FF SET TRK 
526 03CD BO B3 05 STA RTN TO ZERO 
527 0300 A9 FE GO LOA #$FE SET SECTOR 
52B 0302 BD Bl 05 STA RSN TO ONE 
529 0305 A 2 lA LOX #$1A SECTOR CNT 
530 0307 AO FD LOY #RSTRT-REND WRITE LENGTH 
5 31 0309 
532 0 30 9 ******* ISSUE WRITE TRACK 
533 0309 
534 0309 A9 OB LOA #255-FDWTT STOR FD1771B 
535 03DB BD oc cc STA SAD COMMAND 
536 03DE A9 19 LOA #WRITE+CMD STORE PIA 
537 03EO BD OE CC STA SBD COMMAND 
53B 03E3 CE OE CC DEC SBD ENABLE 
539 03E6 EE OE CC INC SBD READ/WRITE 
540 03E9 A9 lF LOA #WRITE+DATA STORE PIA 
541 03EB BD OE CC STA SBD COMMAND 
542 03EE 
543 03EE ******* RECORD TRANSFER 
544 03EE 
545 03EE EE FE 05 WOT INC RSTRT+l DELAY 6 CYCLES 
546 03Fl B9 00 0 5 LOA REND,Y STORE A 
547 03F4 BD oc cc STA SAD DATA BYTE 
54B 03F7 2C OE CC WLP BIT SBD WAIT FOR 
549 03FA 30 12 BMI NEXT INTRO 
550 03FC 5 0 F 9 BVC WLP OR DRQ 
551 03FE BB DEY DECR INDEX 
552 03FF DO ED BNE WOT CONTINUE 
553 0401 CE Bl 0 5 DEC RSN INC SECTOR 
554 0404 AO BA LOY #RNORM-REND INDEX VALUE 
555 0406 CA DEX DECR SECTOR CNT 
556 0407 DO EB BNE WDT+3 CONTINUE 

FD400/FD1771B FLOPPY DISK FORMAT PAGE 1 3 

CARD # LDC CODE CARD 10 20 30 40 50 60 70 
557 0409 
55B 0409 ******* WAIT FOR COMPLETION 
559 0409 
560 0409 2C OE CC TRKEND BIT SBD WAIT FOR 
561 040C 10 FB BPL TR KENO INTRQ 
562 040E 
563 040E ******* MOVE TO NEXT TRACK 
564 040E 
565 040E 20 35 04 NEXT JSR DELAY DELAY 40 MS. 
566 0411 A9 B5 LOA #255-FDSTI-QH STORE FD1771B 
567 0413 BO DC CC STA SAD COMMAND 
56B 0416 A9 19 LOA #WRITE+CMD STORE PIA Listing 1 continued on page 326 
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LSI 11/23® COMPUTER WITH 

256KB MEMORY $.5175.00 


C-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. $6100 with LSI 11/23 and 96K Bytes Memory or $7520 with 256KB Memory. 

LSI 11/23 CPU with 256KB Cl 1103LK - LSI 11/2 CPU, 64KB Memory, Power supply, 
Memory $4175 KEV 11 in 16 slot rack mountable chassis. $2450 

10 Megabyte Cartridge Disk 
System $4995 PDP 1103SE ­ LSI 11/2 CPU, 64KB Memory, power supply, 
1 Megabyte RX02 Floppy Di~•k KEV 11 in 8 slot rack mountable chassis. $2695 
System $2950 

RT11 V4 Operating System. $1085 Cl-11/23 AC- LSI 11/23 CPU, MMU, 256KB Memory, power 
RSX11 M Operating System $3250 supply, in 16 slot rack mountable chassis. $5175 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chris/in Industries, Inc. 

31352 Via Colinas •Westlake Village, CA 91362 • 213-991-2254 •TWX 910-494-1253 

DEC. LSI. POP. are Trademarks of Digital Equipment Corp. 
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Listing 1 continued: 

569 0418 80 OE cc STA SBD COMMAND 

570 041B CE DE cc DEC SBD ENABLE 

571 04 lE EE OE cc INC SBD READ/WRITE 

572 0421 2C OE cc SLP BIT SBD WAIT FOR 

573 0424 1 0 FB BPL SLP INTRQ 

574 0426 20 35 04 JSR DELAY DELAY 40 MS. 

575 0429 CE B3 05 DEC RTN IN CR TRACK 

576 042C CE DO 05 DEC REND DEC TRK CNT 

577 042F 10 9F BPL GO CONTINUE 

578 0431 20 F6 02 JSR FD INT RESTOR E DRIVE 

579 0434 60 RTS STOP 

580 0435 


*******581 0435 DELAY 40 MS. 

582 0435 

583 0435 A9 40 DELAY LOA #$40 MAJOR LOO P VALUE 

584 0437 85 DO STA TIMEl MAJOR LOOP CN T 

535 0439 t. 9 4A DL2 LOA #S4A MINOR LOOP VALUE 

586 043B 85 01 STA TIME2 MINOR LOOP CNT 

58 7 0430 C6 01 Dll DEC TIME2 DECR MINOR CNT 

588 043F DO FC BNE Dll CON TINU E 

589 0441 C6 DO DEC TIME! DECR MAJOR CNT 

590 0443 DO F4 BNE DL2 CONTINUE 

591 0445 60 RTS RETURN 


FD400/FD177 1B FLOPPY DISK FORM AT 	 PAGE 14 

CARD # LDC COD E CARD 10 20 30 40 50 60 70 
593 0 4£16 
594 0500 
595 0500 ******* RECORD FORMAT 
596 0500 (REVERSED AND INVERTED) 
597 0500 DO REND . BYTE SOD 
598 0501 DO .BY TE SOO,SOO,SOO,SOO,SOO,SOO,SOO,S OO 
598 0502 DO 
598 0503 DO 
598 0504 DO 
598 0505 DO 
598 0506 DO 
598 0507 DO 
598 0508 DO 
599 0509 DO .BYTE SOO,SOO,SOO,SOO,SOO,SOO,SOO,SOO 
599 050A DO 
599 050B DO 
599 050C DO 
599 0500 DO 
599 050E DO Listing 1 continued on page 328 

Having trouble 
learning to use 
your computer? 

INVENTORY CONTROL SYSTEM 
WITH PARTS EXPLOSION FOR 


FINISHED GOODS ANO ASSEMBLIES 

Parts requirements forecasting &Pull Sheets 


Reorder Reports 

Economic Order Quantities 


5000 Items per 8" disk 

AVAILABLE FOR CROMEMCO, CP/M"'. 


AND OASIS OPERATING SYSTEMS 


Hardware requirements: 64k RAM. 

132 Column printer. 

Manual and 8" floppy disk ... .. ... $250. 

MullHml explosion version .... ... $499. 

Job Costing . . .. .... ... .. ...... $350. 

Accounts Receivable. Accounts Payable, 
Order Entry, General Ledger, Payroll and 
Mailing Lisi programs also available. 

FEITH SOFTWARE, INC. 
204 MARVIN RO. 


ELKINS PARK, PA. 19117 

1215) 782-8240 


I 
' 

texts don't cover specific personal computers. 

TIS solves these problems 
with step-by-step books 
tailored for your machine. 

Fo r PET/CBM 

Understanding Your PET ICBM . . . 516.95 
Vol 1: Basic Programming 
PET Graphics ..................... S 6.95 

For OSI CIP/ C4P 

Understanding Your C 1 P/ C4P ........ S 9.95 
A Workbook of BASIC Exercises 

Money Back Guarantee. VISA/MC accepted. 

All p•ices include UPS or 1st C«@las~s ~·~~:t~ge . 

TIS, Dept B ., "' 
Box 921 
Los Alamos. NM 87544 } 

~ 

LISP 

INTERPRETER FOR THE TRS-00• 

SEE THE AUGUST, '79 ISSUE OF 
BYTE TO FIND HOW EASY IT IS TO 
USE LISP. 

• 	 INCLUDES MORE THAN 30 

FUNCTIONS 8c PREDICATES. 


• 	 CODED FOR HIGH-SPEED 

OPERATION. 


• 	 FULL ARITHMETIC CAPABILITY. 

• 	 USER'S MANUAL. 

• 	 SUPPLIED ON CASSETTE FOR 16K· 
p4K LEVEL II . 

SEND $50 IN CHECK OR MONEY ORDER 

TO: 

CYBER INNOVATIONS 


WORLD TRADE CENTER 

P . o. Box 58657 


DALLAS, TEXAS 75258 


•TRADEMARK 0 F T ANCY CORPORATION 

Circle 141 on inquiry card. 	 Circle 366 on inquiry card. · Circle 393 on inquiry card. 
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LOWEST PRICE -BEST UALITY 

NORTH STAR 


North Star Horizon 2 
2-5V. Disk Drives 

,,__ _.....,...-;.;:;.;.,_,.__.._.-_. 32K Double Den 

Factory assem. & tested 
Factory guaranteed 

1----------1 List:~: $2 2 7 4 
POWERFUL NORTH STAR BASIC FREE 


SUPERB FOR BUSINESS & SCIENCE 


ZENITH 

MORROW HARD DISK 
26,000,000 BYTES!! 

LIST $4995 ONLY $3995 
CP/M® IS INCLUDED! 

\ _ 

SAVE ON MEMORY AND PROGRAMS 

FACTORY ASSEMBLED & TESTED LIST 
HORIZON-1-32K-DOUBLE DEN $2695 
HORIZON-2-32K-QUAD DENSITY 3595 
HORIZON-2-64K-QUAD +HARD DISK 9329 
HORIZON RAM ASSM 16K =$389. 
HORIZON RAM KIT SALE! 16K = $314 
HORIZON DISK DRIVE SALE DOUB DEN SAVE! 
NORTH ST AR HARD DISK 18 Mb 4999 
PASCAL-PLUS 14,18 OR 36 DIGIT PRECISION 

ONLY 
$1980 

2674 
7149 

32K =$579 
32K = $469 

315 
$3929 

249 

SUPERB RAIN 


SUPERBRAIN QD 64K 

List $3995 only $2995 
 List $2895 only $2299 

ERMINALS Z-19 $725 

INTERTUBE Ill only $725 

DIP-81 PRINTER only $395 


MICROTEK $675 

NEC PRINTER $2569 

TRACTOR, THIMBLE, RIBBON 

lnterSystems 

ITHACA INTERSYSTEMS 2A 

Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V 1/0-with interrupts 
FDCll Disk Controller 
20 slot motherboard 

t,.IST $3795 	 Call for price 
Too low to advertise 

PASCAUZ + THE FASTEST PASCAL $375 


GET READY FOR ITHACA'S Z-8000 

8086 16 BIT CPU & SUPPORT CARD SEATTLE $575 


MORROW 8'' DISK 

DISCUS 2D + CPIM® SOOK ONLY $938 


DISCUS 2 + 2 + CPIM® 1.2 MEGA B. $1259 


ADD DRIVES 2D =$650 2 + 2 =$975 

20-DUAL + CP/M® 0 NLY $1555 


SYSTEMS MEMORY 64K A & T 4mHz 
$599 

SYSTEMS MEMORY 64K BANK SELECT 
$789 

CENTRAL DATA 64K RAM $599 

ITHACA MEMvRY 8116-bit 64K $845 

SEATTLE MEMORY 8/16 BIT 16K 4Mhz 

$275 
SSM KITS Z·BO CPU $221 
VIDEO BRO V83 4Mhz $412 
ANADEX PRINTER DP-9500-1 $1349 

CATNOVATION MODEM $169 

TARBELL DISK CONTROLLER DD $445 

ECONORAM 2A BK ASSM $179 

NSSE 1·22 & P01 TERRIFIC PROGRAMS 

ONLY $10. EACH 

NORTHWORD 294 MAILMAN 234 
INFOMAN $364 

TARBELL COMPUTER·PHONE 

RCA·COSMAC VP-111 99 RCA-COSMAC 
VP-711 $199 
COLOR! RAINBOW 385 
SPECTRUM $289 

EZ-80 Machine Language Tutor $25 

EZ·CODER Translates English to BASIC 
$71 

ECOSOFT FULL ACCOUNTING PKG 
$315 

BOX OF DISKETTES $29 

SECRETARY WORD PROCESSOR 

The Best! $99 
TEXTWRITER Ill Book Writing Program 

$112 

GOFAST NORTH STAR BASIC Speeder 

Upper $71 

Which Computers are BEST? 
BROCHURE FREE 
North Star Documentation refundable 

w/HRZ$20 

AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 

square
American ITfil Computers 


919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 

® CP/M is a registered trademark of Digital Research, Inc. 
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Listing 1 continued: 

599 050F 00 
599 0510 00 
600 0511 00 .BYTE $00,$00,$00,$00,$00,$00,$00,$00 

600 0 512. 00 
600 0513 00 
600 0514 00 
600 0515 00 
600 0516 00 
600 0517 00 
600 0518 00 
601 0519 00 .BYTE $00 , $00,$00 
6 0 1 051A 00 
601 051B 00 
602 051C 08 .BYTE $08 DATA CRC 

603 0510 FF .BYTE $FF,$FF,$FF,$FF,$FF,$FF,$FF,$FF 

603 051E FF 
603 051F FF 
603 0520 FF 
603 0521 FF 
603 0522 FF 
603 0523 FF 
603 0524 FF 
604 0525 FF .BYTE SFF,SFF,SFF,SFF,SFF,SFF,$FF,$FF 
604 0526 FF 
604 0527 FF 
604 0528 FF 
604 0529 FF 
604 052A FF 
604 052B FF 
604 052C FF 
605 0520 FF .BYTE $FF,$FF,$~F,$FF,$FF,$FF,$FF,$FF 
605 052E FF 
605 052F FF 
605 0530 FF 
605 0531 FF 
605 0532 FF Listing 1 continued on page 330 

From Ballet on Broadway 
to Billiards in Dallas . .. 

. people are finding unique ways to use the Powerful SciTronics REMOTE CONTROLLER 

Whether it's the intricate lighting for a Broadway Ballet or the sim­
ple remote lighting of pool tables in a Dallas billiards hall, people 
are finding out SciTronics Remote Controller can meet their needs. 

Here's Why: 
la Controls 256 BSR remote switches-not just 16 
la Hardware driven-requires minimum software 
la No ultrasonic link-prevents erratic operation 

S-100 CONTROLLER BOARD $159. la No BSR command module necessary 

S-100 REAL TIME CLOCK BOARD $159. 

ENCASED CONTROLLER 
 $184. Real Time Clock gives Remote Controller an added dimension! 

(TRS-80, Apple II etc.) 
Real Time Clocks are now available to make your remote controller even moreENCASED CONTROLLER &REAL 

TIME CLOCK (TRS-80, Apple II etc) $269. powerful. The RTC feature allows for energy consumption scheduling, event 
APPLE II CLOCK BOARD $129. scheduling and much more. Your imagination is your only limitation when it comes 

to the ways which this RC/RTC combination can be used. 
Send check SciTronics Inc. 
or money 523 S. Clewell St., P. 0. Box 5344 Real Time Clocks feature:order to: Bethlehem, PA 18015 

(215) 868-7220 la Lithium battery back-up 


Please list system with which you plan to use la Crystal controlled accuracy (.002%) 

peripheral. Master Charge and Visa accepted. la Clock generates interrupts (seconds, minutes, hours) for foreground/background operation 

PA residents add sales tax. COD 's accepted. la Complete software in BASIC to Set and Read clock 


328 June 1981 © BYTE Publications Inc Circle 323 on inquiry card. 



Circle 316 on inquiry card. Save onCalculators 

Machl•nes Intelligent machines 
are rapidly appearing 

in homes, automobiles, offices, and factories. 
Affordable cameras, speech synthesizers, 

and even robot arms are now on the market. 
Such advances are giving microcomputers the 
power to see, hear, grasp objects, and to move 

around the room. Where can you learn about 
this technology? In Robotics Age Magazine, 

the journal of intelligent machines. 
Robotics Age reports the experience of 
hobbyists building their own robots, the 

latest products from industry, and the most 
powerful techniques from research labs. The 

face of the world is changing. Join us as 
we enter the Robotics Age. 

YES! I want to stay up-to-date on this fascinating 
new technology! 

Tille 

Comp<my Address 

C11y S1a1e/Prnvid~nce/ Coun1ry Poslal Code 

United Canada Foreign 
States Me;ic.ico• Rates• 

0 I yeilr (6 issues) SIS $17 $19 
0 2 years (12 issues) $28 $32 $36 
D 3 years (18 issues) $39 $45 SS l 

*US Funds on US Bunk 
D Bill VISA D MaslerCilrd D Bill me (N America only) 

Card Numbe r Expires 

Signature 

Send 10: RO:IO'i:ICl<lt::c, PO Box 423, Tuiunga. California 910,12 

S325.00 11.'.:eJlll PACKARD 
495.00 
840.00 
215.00 
385.00 
250.00 

95.00 
125.00 
39.50 

150.00 
150.00 
90.00 
55.00 
75.00 

375.00 
P.!JE!:l/lil!ii\1111 

750.00 
3250.00 II •~~~~11f ll 

l mmediat~ d.i liYcr y on 
put1u s 96K and 12SJ( s yslems.. Call us! 

Applell 
penonolconlj)UWT 

Model Rerail Your Cost 
NewHp-41CV 2.2K bytes, 4 mem.modutes 

___., 

Ff,fj9 HEWLETT 
built-in, slanted keyboard 

System One, HP41CV & Card Reader 
Olympic Sales is anSystem Two, HP41CV-Card Reader &Printer 

Card reader for41C/41CV HP authorized dealer. 

Printer for 4lC/4 ICV 
HP-41C new price ~e11'· 
Quad Ram 10 upgrade the HP41Cto2.2K ~e~' 

bytes leaving 3 por1s... Plugs in10 the 41 C <s>•,.,
Optical Wand for 41C /4 JCV 
Memory Modules for 41C /41C V t_.1>''.,p 
HP -34CSclen1il1c 
HP-38C Bus.IR.E. "C" stands for 
HP -33C Scientific conlmuousmernGry.
HP-32EAdv. Scientific 
HP·37 EBus. Cale. One year guarantee 
HP·67 Programmable Sci. 
 by HP on all calcs,

HP -97 Prog. Prin1er Sci. 
HP·85 Computer ~ldua~~socno~op~:i~~lmL
New HP-83 Computer , s1m•ar to HP-85 

w1tl1outprmtcr&casse!le 

Apple Ill com­

APPLE II and APPLE Ill 
Huge inventory al Apple II compulers. 

1&K·32K-48K. Disk drives. monilms, 80 

column card. Dow Jones & Quote 

Repoi1er. 

Pasc al-forlra n- DOS 3.3. etc . You 

name il...we've got it at super low 

prices. 


Computers at unbeatable prices \O~ Centronics printers 17 models 

Texas Instruments 
 ,.~\\\\"'.ceS Novalion _models CD·CAT/CAT 7rnodels 
99/4 console computer S449 .95 VU"s \ 9'' Shugarl disk drives 6 models 
Tl-5230 printer (was S495l 169 .95 \\0 Pap er Tig er pr in ters 5models 

Hazeltine video display terminals 7modelsTl -59 199.95 
Oiablo printers 4mode ls 

EpsonMX80printer 499 .95 
PC IOOC 1'995 

DEC VTIOO & VTI03 2models 
Epson MX70 printer 399.95 Casio Watches 
Atari800 16K cnsle compu 759.95 M-12 12 Melody Alarm. Memorabilia Melodies 
Alari TV Game 144.95 CA-90 Cale w1ch, alrm. manyleturs 
Maltel Intel TV Game 239.95 f -81 Stpwlch, aulo, calndr. daily alrm 
Manel Race Hor se Anlyzr 59.95 C-70 Calcwatch, manyfeatures 
Centronics primer Pl for Apple & Radio F·500P Spr1s quarll, stp wtch, au10 calndr 
Shack computers. Was 495.00 189.95 Our prices are so low we don'1 dare adver11se them. Call us. 

RCA VideoOisc SFT 100 player S459.95 (Many mo1ion picture discs available) Call us 

SCM Jypewn1e1s • 320 models Seiko watches• Royal· Victor· Canon· Sharp• Casio and more. 


Pr ices f.o.b. L.A. Minimum freight & handling charge- S4.95. ln CA. add 6% sales tax. 
Goods subject to availabilTty. we·11 beal any adver1ised price if competilor has goods on hand. 

Request our famous 100 page catalog, in writing. - - ~ 
Ca ll Mon-Sat 7AM ·6PM . · • ~ · 

Outside CA. roll free 800-421-8045 Inside CA. toll f"e 800-252·2153 

OL':lmPIC SALES comPAn':I. inc. 

216 Soulh 01lord Ave• P.O. Bo1 74545 • Los Anaeles, CA 90004 


Order Desk (2131739·1130 • Customer Service (2131739-1100 • Te1e167-3477 


i BYTE 
BACK ISSUES 

II 

FOR SALE 

The following issues are available: 


1976: July 

1977: April thru December except October 


1978: February thru December except November 

1979: January thru December except March 


1980: January, March thru August, and December 

1981: February to current issue 


Cover price for each issue through August 1977 is $1.75 

Domestic; $2.7Q Canada and Mexico; $3.75 Foreign. 


September 1977 through October 1979 issues are $2.50 

Domestic; $3.50 Canada and Mexico; $4.50 Foreign. 


November 1979 to current is $3.00 Domestic; $4.00 Canada 

and Mexico; $5.00 Foreign. 


Send requests with payment to. 

BYTE Magazine 
70 Main St, Peterborough NH 03458 

Attn: Back i ssues 

Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 

• Payments from foreign countries must be made 
in US funds payable at a US bank. 

IDiSc13 

MART, INC. 

GO FOR IT! 

FOR PRICE,OUALITY & RELIABILITY 
ADDS REGENT 25 ... . . $ 925.00 
ANACOM Printer (Ser./ Par.) 150CPS 1095.00 
ANADEX Printer DP-9000 . ...... . . . 1299.00 
ANADEX Printer DP-9500/ 9501 ... . 1350.00 
BASE 2 Printer with options 625.00 
CENTRONICS Printer779 w/tractor 975.00 
CENTRONICS Printer 730 (Parallel) 675.00 
CENTRONICS Printer 737 (Paralle l) 775.00 
EATON Dot Matrix Parallel 399.00 
EPSON MX80... .. . . .... . 499.00 
MICRO-TERMS .. . Call 
OKIDATA Microline Series . Call 
TELEVIDEO 920-8 795.00 
PAPER TIGER 460G .............. . 1175.00 

TRIMM-Printer Stand with basket . . . 95.00 

CALL FOR QUOTES ON ANY OTHER MICRO PRODUCTS 

We are dealers for BASF, DYSAN, 3M(SCOTCH) Dis­
kettes, Cartridges, Mag Tape, etc. In addition we carry a 
complete line of Printer Ribbons and other data process­
ing accessories. 

1840 LINCOLN BLVD ., 
SANTA MONICA, CA 90404 
(213) 450-5911 !CALL COLLECT)~Discf3l 

PRICES SUBJECT TO CHANGEMART, INC. 
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Listing 1 continued: 

FD400/FD1771B FLOPPY DISK FORMAT PAGE 1 5 

CARD # LDC CODE CARD 1 0 20 30 40 50 6 0 70 
605 0533 FF 
605 0534 FF 
606 0535 FF . BYTE SFF , SFF,SFF , SFF,SFF,SFF , SFF,SFF 
606 0 5)6 FF 
606 0537 FF 
606 0538 FF 
606 0539 FF 
606 053A FF 
606 053B FF 
606 053C FF 
607 0530 FF . BYTE SFF,SFF,SFF,SFF , SFF,SFF,SFF,SFF 
607 053E FF 
607 053F FF 
607 0540 FF 
607 0541 FF 
607 0542 FF 
607 0543 FF 
607 0544 FF 
608 0545 FF . BYTE SFF,SFF,SFF , SFF,SFF,SFF,SFF,SFF 
608 0546 FF 
608 0547 FF 
608 0548 FF 
608 0549 FF 
608 054A FF 
608 0 54 B FF 
608 054C FF 
609 0540 OF . BYTE SDF,SDF,SDF,SDF,SDF,SDF,SDF,SDF 
609 054E OF 
609 054F OF 
609 0550 OF 
609 0551 OF 
609 0552 OF 
609 0553 OF 
609 0554 OF 
6 1 0 0555 OF . BYTE SDF,SDF,SDF , SDF,SDF,SDF,SDF,SDF 
6 1 0 0556 OF 
61 0 0557 OF 
61 0 0558 OF 
6 1 0 0559 OF 
61 0 05 5 A OF 
6 1 0 055B OF 
6 1 0 055C OF 
6 1 1 0550 OF . BYTE SDF,SDF,SDF,SDF,SDF,SDF,SDF,SDF 
6 1 1 055E DP 
6 1 1 055F OF 
6 11 0560 OF 
61 1 0561 OF 
61 1 0562 OF 
6 1 1 0563 OF 
6 1 1 0564 OF 
612 0565 OF . BYTE SDF,SDF,SDF,SDF,SDF,SDF,SDF,SDF 
612 0566 OF 
6 1 2 0567 OF 
6 1 2 0568 OF 
612 0569 OF 

FD400/FD1771B FLOPPY DISK FORMAT PAGE 1 6 

CARD # LDC CODE CARD 1 0 20 30 40 50 60 70 
6 1 2 056A OF 
6 1 2 056B OF 
61 2 056C OF 
6 1 3 0560 OF . BYTE SDF,SDF,SDF,SDF,SDF,SDF,SDF,SDF 
6 1 3 056E OF 
613 056F OF 
613 0570 OF 
6 1 3 0571 OF 
6 1 3 0572 OF 
6 1 3 0573 OF 
6 1 3 0574 OF Listing 1 continued on page 332 
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Hayden books 

will help you have fun, 


MUSICAL APPLICATIONS OF 
MICROPROCESSORS (Chamberlin) Covers all current 
electronic and computer music performance techniques 
as they apply to micro-processors. Features unpublished 
techniques that are practical with microprocessors. And, 
signal-processing techniques are presented and applied 
to the powerful 16-bit microprocessors. 5753-9, 
$24.95 

THE JOYS OF MINIS AND MICROS: Data 
Processing with Small Computers (Stein and 
Shapiro) Covers technical and management aspects of 
the use of small computers. Discusses the size of the 
computer and how to choose the right machine for you. 
5156-5, $9.95 

INTRODUCTION TO VSAM (Atkinson-DeSanctis) 
Shows the manager and technician working with a 
COBOL DRNEN IBM 370 DOS/VS how to convert 
the files and accessing program of a data base supported 
by the indexed Sequential Access Method. #5159-X, 
$11.95 

ORDER NOW! 
Hayden Book Company, Inc. 

50 Essex Street, Rochelle Park, NJ 07662 


Please send me the book(s) checked on 
15-day FREE examination. At the end of 
that time, I will send payment, plus postage 
and handling, or return the book(s) or 
software and owe nothing. On all prepaid 
orders, publisher pays post!lge and handling 
- same return guarantee. Residents of NJ 
and CA must add sales tax. Offer good in 
US only. Payment must accompany orders 
from PO Box Numbers. Name of individual 
ordering must be filled in. 

0 0897-XO 5154-9 0 5181-6 0 5681-8 
0 5106-9 0 5156-5 0 5475-0 0 5753-9 
0 5121-2 0 5159-XO 5484-XO 5757-1 
0 5180-8 0 5162-XD 5490-4 0 5761-X 
0 5124-9 0 5177-8 0 5678-8 0 5855-1 

Name _____________ _ 

Address _ _ ____ _ ____ 

CityI State/ Zip 

BYTE 6 / 81-009 

save time, 

save energy, 


andmaybe­

even get rich! 


HOME COMPUTERS CAN MAKE YOU RICH 
(Weisbecker) Teaches the home computer owner and 
non-owner how to make money by consulting, 
programming, inventing. 51n-8. $6.50 

BASIC COMPUTER PROGRAMS FOR BUSINESS: 
Vol. 1 (Sternberg) With more than 35 programs 
ranging from budgets to accounts payable, each 
program has a description of its functions, a listing in 
BASIC, a symbol table and samples. # 5162-X, $9.95 

BEAT THE ODDS: Microcomputer Slmulatlons Of 
Casino Games (Sagan) Provides simulations of Trente­
et-Quarante, Roulette, Chemin·de·Fer, Craps. and 
Blackjack, all written in BASIC. 5181-6, $7.95 

DR. DOBB'S JOURNAL OF COMPUTER 
CALISTHENICS & ORTHODONTIA: Running 
Light Without Overbyte Vols. 1, 2, & 3 (The 
People's Computer Company) \.bl. 1 (1976) holds the 
first ten issues of Dr. Dobb's Journal and reflects the 
changes that took place in personal computing. Vol. 2 
(1977) documents the growth of the small computer as 
a tool. Vol. 3 (1978) details the new interest in 
programming languages. Vol. l . #5475-0; Vol. 2, 
#5484-X; Vol 3, #5490-4; each $18.95 each. 

HOW TO PROFIT FROM YOUR PERSONAL 
COMPUTER: Professional. Business. and Home 
Appllcatlons (lewis) Describes the uses of personal 
computers in business applications, such as accounting, 
inventory, mailing lists and others. 5761-X, S10.75 

PASCAL WITH STYLE: Program ming Proverbs 
(ledgard , Nagin and Hueras) Helps PASCAL users 
write more accurate programs with guidelines and 
samples of programs. #5124-7, S7.70 

BASIC COMPUTER PROGRAMS FOR THE HOME 
(Sternberg) Offers more than 75 programs such as 
finances, kitchen, automotive, recreational and a listing 
in BASIC. a svmbol table and sample data. # 5154-9, 
$9.95 

THE FIRST BOOK OF MICROCOMPUTERS: The 
Home Computer Owner's Best Friend (Moody) 
Chapters discuss language, architecture, machine 
functions, home applications and much more . 
#5121-2, $5.95 

BASIC BASIC: An Introduction to Computer 
Programming In Basic Lan guage, Second Edition 
(Coan) Contains m.ore than JOO sample problems 
complete with results. #5106-9, $10.50 

SIXTY CHALLENGING PROBLEMS WITH BASIC 
SOLUTIONS. Second Edition (Spencer) Contains 
sixty games, puzzles, mathematical recreations and 
science and business problems. # 5180-8, S7. 70 

ADVANCED BASIC: Appllcatlons And Problems 
(Coan) A useful book for the programmer acquiring 
BASIC as a second or third language or a student 
seeking more about BASIC. #5855-1 , $10.75 

SMALL COMPUTER SYSTEMS HANDBOOK 
(Libes) Enables the small computer user to purchase, 
assemble and interconnect components and program 
the microcomputer. #5678-8, $9.95 

COMPUTERS IN ACTION: How Computers 
Work. Second Edition (Spencer) Features 
microprocessors. floppy disks, COM units and 
languages. #5757-1, $7.25 

HOW TO BUILD A COMPUTER<ONTROLLED 
ROBOT (Loofbourrow) Contains an introduction to the 
robot and construction of the basic framework, power 
supply, speed control and directionalcontrol circuits. 
#5681-8, $9. 75 

THE S-100 BUS HANDBOOK (Bursky) Discusses 
CPU, memory, input/output, computer fundamentals 
and more. #0897-X, $14.50 

Available at your local computer store! 

- - -- - - ­ - ­ - -- ­ - -
=~==~==-=-------- ­- ----- ­ - ­- -~------- -~--- ~~--"' ­

so Essex Street, Rochelle Park, NJ 07662 Book Com"'Pany, Inc. 
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Listing 1 continued: 

614 0575 OF .BYTE $0F,$0F,$0F,$0F,$0F,$0F,$0F,$0F 
614 0576 OF 
614 0577 OF 
614 0578 OF 
614 0579 OF 
614 057A OF 
614 057B OF 
614 057C OF 
615 0570 OF .BYTE $0F,$0F,$0F,$0F,$0F,$0F,$0F,$0F 
6 1 5 057E OF 
6 1 5 057F OF 
615 0580 OF 
61 5 0581 OF 
6 1 5 0582 OF 
61 5 0583 OF 
6 1 5 0584 OF 
616 0585 OF .BYTE $0F,$0F,$0F,$0F,$0F,$0F,$0F,$0F 
616 0586 OF 
616 0587 OF 
616 0588 OF 
6 1 6 0589 OF 
6 1 6 058A OF 
616 058B OF 
616 058C OF 
617 0580 OF .BYTE $0F,$0F,$0F,$0F,$0F,$0F,$0F,$0F 
617 058E OF 
617 058F OF 
617 0590 OF 
617 0591 OF 
617 0592 OF 
617 0593 OF 
617 0594 OF 
618 0595 OF .BYTE $0F,$0F,$0F,$0F,$0F,$0F,$0F,$0F 
618 0596 OF 
618 0597 OF 
618 0598 OF 
618 0599 OF 
618 059A OF 
618 059B OF 
618 059C OF 
619 0590 04 . BYTE $04 DATA AM 
620 059E FF .BYTE SFF,SFF,SFF,SFF,SFF,SFF DATA FLO SYNC 
620 059F FF 
620 05AO FF 

FD400/FD1771B FLOPPY DISK FORMAT PAGE 1 7 

CARD # LDC CODE CARD 10 20 30 40 50 60 70 
620 05Al FF 
620 05A2 FF 
620 05A3 FF 
621 05A4 00 .BYTE SQQ,SQO,SOO,SOO,SOO,SOO DATA 
621 05A5 00 
621 05A6 00 
621 05A7 00 
621 05A8 00 
621 05A9 00 
622 05AA 00 .BYTE SOO,SOO,SOO,SOO,SOO GAP 
622 05AB 00 
622 05AC 00 
622 05AD 00 
622 05AE 00 
623 05AF 08 . BYTE SOB ADDR CRC 
624 05BO FF RSL . BYTE SFF SECTOR LENGTH 
625 05Bl FE RSN . BYTE SFE SECTOR ADDR 
626 05B2 FF . BYTE SFF ZERO 
627 05B3 FF RTN . BYTE SFF TRACK ADDR 
628 05B4 01 . BYTE SOl ID AM 
629 05B5 FF .BYTE SFF,SFF,SFF,SFF,SFF,SFF ADDR SYNC 
629 05B6 FF 
629 0 5B 7 FF 
629 05B8 FF 
629 05B9 FF Listing 1 continued on page 334 
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Does timesharing on 

a small system malce sense? 


It does 

with 

OS-9™ 
Level One! 

Now two (or more) acts can share your 
microcomputer stage. You will no longer 
have to walk away from your computer 
while it is busy running a long program. 
Because OS-9 is a multitasking operating 
system, you can be running a BASIC pro­
gram while editing a PASCAL program, for 
example. This lets you make more efficient 
use of your time and your system, even if 
you only use one terminal. If your applica­
tion requires multiple, independent ter­
minals, one OS-9 system can do the work 
of several single-user systems. 

The convenience 
of an advanced operating 
system 
Sophistication does not require complexity. 
Many OS-9 users say that it is actually 
easier to use than the older 6800-type 
operating systems. Consider how easy it is. 
to run multiple programs: to run a program 
you just type its name and hit 'return.' To 
run a program as a separate job, you type 
its name, an '&' character, then hit return. 
The program runs as usual, but OS-9 
comes back immediately and is ready for 
your next command. Simple commands let 
you see each program's status, set its 
priority, or abort it. 

The file management system has fast, 
byte-addressable random-and sequential­
access files. The tree-structured multiple 
directory system lets you create separate 
disk directories for each user, project, or 

Circle 239 on inquiry card. 

application. Command line 1/0 file redirec­
tion means you specify what device and/or 
files a program will use when you run it, 
not when you write it. 

Efficiency and 
hardware versatility 
No other operating system can run on such 
a broad range of hardware: the overall 
RAM requirement for Level One is 32K to 
56K RAM. Memory utilization is superlative 
because OS-9 lets multiple tasks "share" 
the same reentrant program. For example, 
if two users run BASIC09, only one "copy" 
is actually loaded into memory. The Level 
Two version of OS-9 can utilize up to a 
megabyte of memory on systems having 
memory management hardware 
(both versions come with com­
plete timesharing support). 

OS-9's device independent 1/0 
system can handle almost any 
number and combination of 1/0 

devices: five or eight inch disk­
ettes, winchester disks, disk car­
tridges, serial and parallel ports, 
memory-mapped video 

displays, and more. 
Microware® offers a large selection of 

"stock" device interface software modules, 
or you can create your own: all the infor­
mation you need is in the manuals. 

Excellent support and 
documentation 
Each OS-9 package comes with a User's 
Manual and a System Programmer's 
Manual that cover every aspect of OS-9. If 
you have special requirements, you can 
even purchase the Source Code for most of 
OS-9 and related software. At 
Microware® we take pride in offering the 
best customer support in the business. 
Technical advice and assistance by phone, 
mail or telex is available during all business 
hours. 

Superb software tools 
In addition to BASIC09, Microware® offers: 
an Interactive Assembler, Macro Text 
Editor, Stylograph Word Processor, In­
teractive Debugger, and coming soon, 
COBOL, PASCAL and C language com­
pilers. 

Microware® software is available for most 
popular 6809 computer systems. Source 
listings and yearly maintenance update 
service are sold separately for most pro­
grams. 

Please call or write for out free catalog. 
We accept phone orders and MasterCard 
and VISA orders. 

MICROWARE® 
Microware Systems Corporation 
5835 Grand, Des Moines, la 50312 
(515) 279-8844 TWX 910-520-2535 
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Listing 1 continued: 

629 OSBA FF 
630 OSBB RNORM =li-1 
631 OSBB 00 .BYTE $00,$00,$00,$00,$00,$00,$00,$00 
631 OSBC 00 
631 05!30 00 
6 31 OSBE 00 
631 OSBF 00 
631 OSCO 00 
6 31 05Cl 00 
631 OSC2 00 
632 OSC3 00 .BYTE $00,$00,$00,$00,$00,$00,$00,$00 
6 -~~ 00~ 0 sec, 
6 32 OSCS 00 
632 OSC6 00 
632 05C7 00 
632 OSC8 00 
632 0 SC 9 00 
632 OSCA 00 
633 0 SC B 00 .BYTE $00,$00,$00,$00,$00,$00,$00,$00 
6 33 oscc 00 
633 OSCO 00 
633 OSCE 00 
633 OSCF 00 
633 OSDO 00 
633 OSDl 00 
633 OSD2 00 
634 OSD3 00 . BYTE $00, $00 
634 OSD4 00 
63S 0 50 s 03 .BYTE $03 INDEX MARK 
636 OSD6 00 .BYTE $00,$00,$00,$00,$00,$00,$00,$00 

FD400/FD1771B FLOPPY DISK FORMAT PAGE 18 

CARD ~ 
ff LDC CODE CARD l 0 20 30 40 so 6 0 70 

636 OSD7 00 
636 OSD8 00 
636 OSD9 00 
636 OSDA 00 
636 OSDB 00 
6 36 OSDC 00 
636 OSDD 00 
637 OSDE 00 . BYTE $00,$00,$00,$00,$00,$00,$00,$00 
637 OSDF 00 
637 OSEO 00 
637 OS El 00 
637 OSE2 00 
637 OS E3 00 
637 OSE4 00 
637 OSES 00 
6 38 OSE6 00 . BYTE $00,$00,$00,$00,$00,$00,$00,$00 
638 OSE7 00 
638 OSE8 00 
638 OSE9 00 
6 38 OSEA 00 
6 38 OSEB 00 
6 38 OSEC 00 
638 OSED 00 
639 OSEE 00 . BYTE $00,$00,$00,$00,$00,$00,$00,$00 
639 OSEF 00 
639 OSFO 00 
639 OS Fl 00 
639 OSF2 00 
639 OSF3 00 
639 OSF4 00 
639 OSFS 00 
640 OSF6 00 . BYTE $00,$00,$00,$00,$00,$00,$00,$00 
640 OSF7 00 
640 OSF8 00 
640 OSF9 00 
640 OSFA 00 
640 OSFB 00 
640 OSFC 00 
640 OSFD 00 
641 OSFE RSTRT =*-1 
642 OSFE . END Listing 1 continued on page 336 
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• • • It's not hard to win 

-------with fast, reliable, 

mass storage 

• The Cameo cartridge disk subsystem provides 40 to 100 
times the storage capacity of floppy disks. Data transfer rates 
and reliability are correspondingly faster. 
• Our cartridge feature lets you ... COPY ... BACK UP 
... EXTEND ... or REMOVE your data base easily by 
just removing the disk pack as you now remove your 
floppy. 

• The densely packed cartridges, although storing five 
million characters each, are byte-for-byte less expensive 
than floppy diskettes! 

• Available on most 8-bit microprocessors (Apple, Heath, 
S-100, TRS-80 and others*) with most major operating 
systems (CPM, APPLE DOS, TRS DOS, OASIS, 
PASCAL, MPM, SCREEN EDIT and others*). 

1626CLEMENTINE • ANAHEIM,CA92802 • (714) 535-1682 

"REGISTERED TRADE MARKS 
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Listing 1 continued: 

END OF MOS/TECHNOLOGY 650X ASSEMBLY VERSION 5 
NUMBER OF ERRORS = Q, NUMBER OF WARNINGS 0 

SYMBOL TABLE 

SYMBOL VALUE LINE DEFINED CROSS-REFERENCES 

BASIC 0240 233 197 199 210 362 365 
CMD 0000 175 312 536 568 
CMPANL 0248 239 204 218 282 302 
CO MAND OOE2 184 195 223 228 257 260 263 272 314 361 422 

427 453 460 480 
CPLP 024A 240 247 
CRA CCOD 96 338 341 515 519 
CRB CCOF 99 350 355 359 364 404 
DATA 0006 174 200 279 296 540 
DELAY 0435 583 565 574 
D Ll 0430 587 588 
DL2 0439 585 590 
DVCODE ODED 182 351 401 
ER RC DE 0 0 El 183 399 434 488 
ERl 0389 468 416 417 451 454 
FDBUF OOE6 188 286 289 298 306 405 499 
FD ENT 0225 214 261 409 
FDFI DODO 137 **** 
FD INT 02F6 346 513 578 
FDIO 0326 393 **** 
FORD 0080 132 **** 
FDR DA OOC4 134 **** 
FDRDT OOE4 135 **** 
FORST 0002 127 360 
FDSK 0 0 1 2 128 259 
FDST 0022 129 *;;** 
FDS TI 0042 130 566 
FDSTO 0062 131 **** 
FD~H OOAO 133 **** 
FDWTT OOF4 136 534 
FORMAT 03B5 513 **** 
GO 0300 527 577 
NEXT 04DE 565 549 
PULSE 02CD 321 205 209 216 244 254 270 315 
QAFA OOFA 163 **** 
QAFB OOFB 162 **** 
QAF8 OOF8 165 **** 
QAF9 OOF9 164 **** 
QB 0008 145 *"'** 
QCRC OOF7 159 **** 
QE 0004 151 **** 
QFA 0001 153 **** 
QFB 0000 152 **** 
QF8 0 0 1 1 155 **** 
QF9 0 0 1 0 154 **** 
QH 0008 142 566 
QIAM OOFC 160 **** 
QIOM OOFE 161 **** 
QIO 0001 147 **** 
Q I 1 0002 148 **** 
QI2 0004 149 **** 
QI3 0008 150 **** 
QM 0 0 1 0 144 **** 
QS 0001 146 **** 

SYMBOL VALUE LINE DEFINED CROSS-REFERENCES 

QU 0 0 1 0 143 **** 
QV 0004 141 **** 
RDA TA 0284 277 226 
RDL 028E 281 283 288 290 
ROT 0380 473 425 461 467 
RD Tl 03A3 488 455 475 481 
ROTZ 03AC 496 489 
READ 0029 1 6 9 214 242 252 279 Listing 1 continued on page 338 
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IF YOU CAN 
~ITA MINUTE, 

ECANSAVE 
·you s~,000. 

With the Starwriter™ Daisy 
Wheel 25 cps printer from C. ltoh. 

A business letter, written on a 45 cps 
word-processing printer, might take 
about two minutes to print. 

With the Starwriter, it might take 
closer to three. 

The typical 45 cps printer retails for 
about $3, 000. 

But the Starwriter 25 retails for about 
$1,895-thus saving you about $1,000. 

And therein lies the biggest difference 
between the Starwriter 25 and the more 
expensive, daisy wheel printers. 

The Starwriter 25 comes complete 
and ready-to-use, requiring no changes 
in hardware or software. It uses indus­
try-standard ribbon cartridges, and it's 
"plug-in" compatible to interface with a 

wide variety of systems, to help lower 
system-integration costs. 

Using a 96-character wheel, it 
produces excellent letter-quality print­
ing on three sharp copies with up to 163 
columns, and offers the most precise 
character-placement available, for out­
standing print performance. 

C. ltoh's warranty; 
3 months on parts and labor, sup­

ported by one of the best service organi­
zations in the industry. 

86 

s~,OOOOFF 

Leading Edge Products, Inc., 

225 Turnpike Street, 

Canton, Massachusetts 02021 

Dear Leading Edge: 

I'd like to know more about the Starwriter, and 

how spending a minute can save me a grand. 

Please send me the name of my nearest dealer. 

Name____________ 


Title___________ _ 

Company___________ 

Address___________ 

City _ ___________ 


State________jp____ 


Phone: Area Code ________ 

Number ___________ 


LEADING

EDGE.® 


Leading Edge Products,1 M Inc. , 225 Turnpike Street, Canton, Massachusetts 02021 
Dealers: For immediate delivery from the Leading Edge Inventory Bank™ call toll free 1-800-343-6833 

In Massachusetts, call collect (617) 828-8150. Telex 951-624 
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Listing 1 continued: 

REND osoo S97 S24 S46 S76 S30 SS4 
RETRY 033A 40S SOD 
RN ORM OSBA 630 s S4 
RSL 0 SB 0 624 **** 
RSN OS Bl 62S S28 SS3 
RSTRT OSFD 641 S30 S4S 
RTN OSB3 627 S26 S7S 
RTNl 03SC 432 449 478 484 
RTN2 03SF 4 34 469 
RTN3 036S 438 492 
SAD ccoc 9S 284 300 322 32S 348 S3S S47 S67 
SADD ccoc 94 339 Sl7 
SBD CCOE 98 2 34 281 301 323 324 332 3S3 S37 S38 S39 

S41 S48 S60 S69 S70 S71 S72 
SBDD CCOE 97 3S7 
SECT 0004 173 206 267 
SECTOR DOES 187 208 269 407 436 483 497 
SETDVC 0337 404 402 
SETUP 02DE 331 2 0 l 207 21S 243 2S3 268 280 297 3 l 3 
SETl 02E8 337 33S 347 
SLP 0 4 2 l S72 S73 
STAT 0 0 ll 0 l 71 2 l 4 
ST ATUS OOE3 18S 24S 41S 448 466 474 477 
TIME l 0000 179 S84 S89 
TIME2 0 0 0 l 180 S86 S87 
TRACK OOE4 18 6' 202 2SS 
TRK 0002 172 2S2 
TRKEND 0409 S60 S61 
TYPEl 0200 l 9 s 224 
TYPE2 02SB 2S2 22S 
TYPE2A 0274 267 2S6 
TY Pl 0368 447 423 
TYP2 0370 4S9 424 
WDATA 02A3 294 229 273 
~IDT 03EE S4S SS2 SS6 
iHP 0 3F 7 S48 sso 
WR I TE 0 0 l 9 170 200 206 267 296 312 S36 S40 S68 
~·JR T 0383 46S 428 
WRTCMD 02C2 3 l 2 2 33 277 294 
WTL 02AD 298 30S 307 
WTL l 0284 301 303 

INSTRUCTION COUNT 

ADC 0 
AND l 
ASL 3 
BCC l 
BCS 3 
BEQ 11 
BIT l 9 
BMI s 
BNE ls 
BPL 8 
BRK 0 
BVC 6 
BVS 0 
CLC l 
CLO 0 
CLI 0 
CLV 0 
CMP 6 
CPX 0 
CPY 0 
DEC 9 
DEX 4 
DEY 2 
EOR 4 
INC 6 
INX l 
INV 2 
JMP 4 
JSR 27 
LOA S2 
LOX 8 
LOY 6 Listing 1 continued on page 340 
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BACKGAMMON (Wazaney) A classic game of skill and 
luck played against a preprogrammed opponent 02501 . 
PET; 02503, TRS-80 Level II ; each tape, SJO.95 

BATTER UP!!: A Mlcrobaseball Game (Savon) 
Action -packed baseball wi lh 3 levels of play. 02801, 

!~.r.::.r.1~'And na1nr ••• -··· --· -· 
I I I 

Hayden Games and Gamewar~ 

··::~=-:::::=~r :::·.=···>=-·;·:· ·:·=· ::.. ;;; ·. J\\)Jt :;:: .·::::= ~/:~~~t=:::t:::.~~r/t> :::::·· ::\: ::\~ ,:t. ;\i:· :-::;: .../1/? ·=~\===fa(it~/i~:~ .*REVERSAL·'{Spra&IJ.isJ Wirih.ei o(the ·.softWare .diViSiot{6fJ .......·r···. < 
,Jh~.fi.~tInteffi~tion.~J:M~1:0:1~-shtne·.Q'.f'H i;:tt..()Tt-t/ournai:nel'.l.t;: 1b~.-. .....,...,.,..,.,.,.,...,, 
'''.versiOn of thli290 9ear..oJd.M~e, Revers!. -~ea.tures 2.7 lev.~ls of'play-: 
,. and high·resolution ~o)or graph\C.S:.a.!'lo~ sound :··special "KIQ\ii' opti9n . . .... 

.•.j~ives you hi9$..J!1 play\i)g, ¥.Jrj~eri .by the a1,ith0rs ofSARGON-II;1be, .<;; :;:.. ..:::·· 

.... •~~~.?;;d~~~~;~~;!~~~f!~~;~;:;,~;~~· ·: 1P~leo:;_:~~.::.,~;,.:·~::;::'.)!i.~~:::\\l!:~.:111; 

*BLACKJACK MASTER: A Simulator/Tutor/Game 
(Wazaney) A serious game 1ha1 performs complex 
simulations and evalualions of playing and belting 
stralegies. 05303. TRS-80Level II tape, S24.95; 
05308. TRS-80 Disk Version, S29.95 

r-------------­
ORDER NOW! 

Hayden Book Co .. Inc 
50 Essex St.. Rochelle Park. NJ 07662 
Send me the sohware checked below A check or money 
order is enclosed . I understand !hat Hayden pays shipping 
and handling coss and Iha! I can return any disk or tape 
within IO days if it is defective or I am dissatisfied with it for 
any reason Residents of NJ and CA must add sales LaX 
Offer good in US only. Nam·e of individual ordeting must be 
filled in. 81-009 

0 02501 0 03444 0 05409 
0 02503 0 03484 0 05509 
0 02601 D 04401 0 05903 
0 02801 0 04609 0 07004 
0 02803 0 04909 0 07009 
0 03003 0 05004 0 07101 
0 03403 0 05009 0 07103 
D 03404 D 05103 0 09009 
0 03408 0 05108 0 09109 
0 03414 0 05303 0 09409 
D 03440 D 05308 0 09704 

Name 

Address - ------------­

City / State/Zip ---------- ­

BYTE 6/ 81 

* SARGON U (Spracklen) The first great compuler 
chess program!" . . . an excellent program which will 
provide a true challenge for many players ... Save your 
money and buy SARGON II ... " '80 Software 
Critique. 03403, TRS-80 Level II; 03404, Apple 
II; 03410, OSI ClP; 03440, OSI C4P; each tape 
S29. 95. 03408. TRS-80 Level II Disk; 03409, 
Apple II Disk; 03414, PSI ClP Disk; 03444, OSI 
C4P Disk; 03484. CBP Disk; each S34. 95 

MICROSAIL (Johnson! A true 1es1 of your nautical skills 
as you race against wind. tides. and time 
04401, PET tape, SJ 1.95 

GRIDIRON: A Mkrofootball Game (Microflair 
Associates) Be bo1h offensive and defensive 
quarterbacks. Includes lime-.outs. penaloes. and 1he 1wo­
point conversion option used in college foolball 03003, 
IBS-80 Level II tape, S12.95 

MAYDAY (Breitenbach! Ou! of fuel' Trv 10 avoid 
crashing wilh !his challenging airplane flighl simula11on 
02601 . PET tape, S9.95 

STARCLASH (Wahon) An exciting game of galactic 
stralegy for one or 1wo players. 
05903, mS-80 Level II tape. S16. 95 

ROYAL FLUSH: Competitive Poker Solitaire 
(Wazaney) A game you can play alone or wilh any 
number of players. High score wins in !his poker-based. 
fun -filled card game Choose from possible game 
variations. 07101, PET; 07103, TRS-80 Level II, 
each tape, SJ4. 95 

Denotes Gameware Package 
D enotes New Program 

PET; 02803. TRS-80 Level II; each tape, S10.95 

New from Hayden 

* * HISTO-GRAPH (Boyd) A calendar· based 
histogram or bar-graph production syslem Allows !he 
us~r to enler numeric uala 1hat rela1es to ;i dale. and 
reproduces thal dala M a high-resolution histogram 
09009, Apple II Disk. S29.95 

* * OP-AMP DESIGN (Gabrielson) Provides 1he 
necessarv values for your design and will suggest appro· 
priale op-amp 1ypes. Includes a choice of six op-amps. 
and the program wi ll !hen delermine if your selection of 
a n op-amp will be accep1able wilhin your chosen 
parameters. Can be upda!ed to accommodale fulure 
op-amps. 09704. Apple II tape, S 16.95 

* * 'DOUBLE PRECISION FLOATING POINT FOR 
APPLESOFTTM (S·C Software) Extends !he accuracy of 
!he arilhmetic available on !he Apple from nine digits lo a 
full 21 -digit precision on all functions in Applesoft 
compatible formal 09409. Apple II Disk, S49.95 

* * DATA-GRAPH (Boyd) Aids in the preparation of 
graphs and char15. Numeric data can be entered inlo 
Data-Graph and used 10 crealecolorfu l one·. lwo·. or 
four-quadranl graphs. 09109, Apple II Disk, $49.95 

More from Hayden 

FINPLAN: A Financial Plannlng Program for 
Small Businesses (Montgomery! Allows you 10 enler 
dala from a balance sheel inlo !he program. 10 make as· 
sumptions aboul the fu1ure growlh of bus!lless. and to 
have !he compuler projecl resuhs for up 10 a five year 
period based on those assumptions. And if you change 
any data. the program revises all resulting data aulo· 
matically The <lisk version can be used onlv wilh 
TRSDOS Vers::>11 2.3. 
05103, TRS-80 Level II tape, S69.95; 05108, 
TRS-80 Level II Disk Version, S74.95 

DATA MANAGER: A Data Base Mana ml!n~ 
System and Malling List (Lu1us) Store orma~011 on 
a floppy disk. and retrieve ii quickly and easily JY 
specific names. or by category 04909, Apple II Disk 
Ve,.,,lon, S49. 95. 

PROGRAMMING IN APPLE™ INTEGER BASIC: 
Self-Teaching Software !Banks & Coan) Teach 
yourself Apple lnleger BASIC and control your own 
progress at all times wilh !his inleraclive programmed in· 
struction formal. 05004, Apple II, tape, S29. 95; 
05009, Apple II Disk \et'Slon. S39. 95 

APPLE™ ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM: An Assembler/Editor/ 
Formatter (Lutus) Wrile dnd modify your machine 
language programs quickly and easily. 04609, Apple 
II Disk Version, $39. 95. 

Apple is a trademark of 1he Apple Compuler Co .. Inc. 
and is not affiliated with Hayden Book Co.. Inc 

Available at your 
local computer store! 

= 

- ·---- ---­=:--=~ ==== -=~= =- -~-~~----- -~-~ ~----so Essex Street, Rochelle Park, NJ 07662 Book Company, Inc. 
BYTE June 1981 339Circle 158 on inquiry card. 

http:play\i)g,�.Jrj~eri.by
http:Wirih.ei


Listing 1 continued: 

LSR 0 
NOP 0 
ORA 2 
PHA 6 
PHP 0 
PLA 1 0 
PLP 0 
ROL 0 
ROR 1 
RTI 0 
RTS 7 
SBC 0 
SEC 1 
SEO 0 
SEI 0 
STA 27 
STX 1 0 
STY 1 
TAX 1 
TAY 1 
TS X 0 
TXA 1 
TXS 0 
TVA 2 

# SYMBOLS 1 0 1 CLIMIT 800) # BYTES 837 (LIMIT 8192) 

# LINES 853 (LIMIT 3000) # XREFS 257 (LIMIT 16 0 0) 

Listing 2: Example of a routine that reads disk track 3 into memory, starting at location 
hexadecimal 1000. This routine also illustrates the use of the ERRCDE variable. 

JSR FDINT Initialize 
LOA #$9C Read multiple 
STA COMMAND sector command 
LOA #$03 Request track 
STA TRACK number 3 
LOA HO Set buffer 
STA FDBUF address 
LOA #$10 at 
STA FDBUF + I hexadecimal 1000 
JSR FDIO Do l/O 
LOA STATUS 
BNE ERROR 

Text continued from page 304: 

1000. The status byte indicates if the 
read operation was successful. If the 
read test appears good, various other 
commands should be attempted to in­
crease your familiarity with the 1771 
and drive operation. 

Extensions 
With the addition of an external 

multiplexing circuit to switch the 
floppy-disk control lines, multiple 
drives can be controlled. Multiple 
drives, however, add a new software­
control problem. Since the 1771 re­
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check for 
error 

tains the current head location, it is 
necessary to update the track register 
when switching between drives. A 
memory variable to contain the head 
location of each drive can be used to 
adjust the 1771's register. 

A simplified version of the floppy­
disk controller can be used to operate 
5-inch disk drives in either single- or 
dual-density. In addition, this disk 
design is extensible to a more 
elaborate controller that uses a 
dedicated 6502 to communicate over 
a parallel or serial interface to a host 
computer. 

Listing 3: Simple testing program for a 
disk controller/6502 microprocessor com­
bination. When the BRK (break) occurs, 
the variables listed in table 6 can be set to 
test the various controller functions. 

INIT JSR FDINT 
BRK 
BRK 

GO JSR FDENT 
BRK 
BRK 
JMPGO 

Conclusion 
Floppy-disk drives provide suffi­

cient capacity and performance to 
meet the needs of most microcom­
puter users. By combining hardware 
and software, a floppy-disk system 
can be constructed economically 
without sacrificing any function or 
performance. The 6502 microproces­
sor, with a few hundred bytes of pro­
gram, can control head movement 
and data transfer by utilizing the 1771 
controller. The software provides a 
flexible, yet economic, solution to 
mass-storage problems.• 



THREE COMPUTERS IN ONE! 
THE DIGIAC MAPS® CT-80 SYSTEM 

Multi-User, Multi-Tasking, Cost Effective. 
• 3 business systems can run concurrently - that's 3 times the overall 
system productivity! • Time share word processing, accounting, order 
processing, inventory, forms processing, billing & more! • 3 workstations 
can share data base - preparations can be done by several operators 
concurrently! • All workstations can share common peripherals. • Uses 
DIGIAC MAPS-80 operating system. (Digital Research MP/M) •High level 
language processors including Fortran - Basic- Pascal - Cobol. •Complete 

Turn-key system for ease of operation & learning! 

For Additional Information Contact 
MAPS, Commercial Products Division of: 
DIGIAC CORPORATION 
175 Engineers Road, Smithtown, N.Y. 11787 
Phone: (516) 273-8600 
MPIM is a trodemork ot Digital Research Corp. 

Circle 127 on inquiry card. 

*LOMAS DATA PRODUCTS PRESENTS* 

IEEE - S100 BUS &4K DYNAMIC RAM 

Don't buy an outdated RAM board, buy the LOMAS DATA PRODUCTS 64K 
RAM board. The LDP 64K RAM is the only board that you can buy today 
and upgrade to a full 256K bytes on one board. The LDP 64K RAM offers the 
following advanced features: 

• 8202 Dynamic RAM controller 
•No waitstates with a 5 MHz 8088 or 8086 
• 24 address lines for IEEE 696 compatibi lity 
•Parity for ERROR control in large memory configurations 
• 256K upgrade kit available in August 
•Meets all IEEE 696 specifications 

Introductory price of $695 until June 15. After June 15 5795. 

LDP72 ADVANCED FLOPPY DISK CONTROLLER 
•Mee ts all IEEE 696 specifications 
•Advanced Intel 8272 LSI controller 
•Digital data recovery circuit requires no adjustments for reliable 

operations 
• Supports up to 4 drives 
•May mix 5" and 8" drives on the same board 

HAZITALL 
New from LOMAS DATA PRODUCTS. the HAZITALL. The HAZITALL is the 
perfect companion for your other LDP boards . The board has the following 
features: 

• 2 RS232 Serial Ports, one capable of synchronous data transfer 
• 2 8 bit parallel ports 
•An 8"/5 V." Winchester Controller port 
•A real time interrupt 
•A socket for an 8231/9511 or 8232 math processor (math processor 

optional) 
•Meets all IEEE 696 specifications 

All these features are available for only $325 (assembled and tested). 

LDP88 CPU BOARD 
The LDP88 CPU board offers the 16 bit processor of the future while main­
taining compatibility with your present 8 bit boards. The LDP88 offers the 
following features: 

• 9 vectored interrupts 
•Meets all IEEE 696 specifications • 1 K of RAM 
• 8088 CPU •Up to BK of ROM/EPROM 
• RS232 Serial Port • C P/M-a6 support 

LDPI 8088 MAINFRAME 
Why settle for an 8 bit system of the past when you can invest in the 16 bit system of the future The LDP1 includes the LDP88, LDP72, and the LDP 64K 
Dynamic RAM board. Options include: a second 8" floppy drive, 2 serial ports, 2 parallel ports , an 8" Winchester drive (Sept. 81 ). 

PRICES KIT ASSEMBLED & TESTED 

LDP 64K RAM N/A $695.00 
LDP88 $349.95 399.99 
LDP72 219.95 274.95 
S·100 prototype board 29.95 
86·DOS 195.00 
CP/M·86 250.00 
M icro Soft Basic 86 

PASCAL/M 
LDP1 with CP/M-a6 or 86-DOS 

PASCAUM is a tradem ark of Sorc1m 
CPIM·86 is a llademark. 01 0 1g11 a1 Aesea1ct1 
86·0 0S rs a trademark 01 Seallle Compuler Produc1s 

500.00 
350.00 
270.00 

$3295 00 

(86-DOS required) 
(with LDP1 and 86-DOS) 
(CP/M-a6 required) LOMAS 

DATA 
PRODUCTS 

11 Cross Street 
Westborough, MA 01581 
Telephone (617) 366-4335 
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I 

Ask BYTE 
Conducted by Steve Ciarcia 

Easy Data Entry? 

Dear Steve, 
enjoyed your article 

"Build a Low-Cost, Remote 
Data-Entry Terminal." (See 
the September 1980 BYTE, 
page 26.) Your idea is close to 
the type of device I need: a 
simple data-entry terminal 
that has a ten-character 
display and can be used to 
record data, ten characters at 
a time, using an audio­
cassette recorder. Is there an 
easy way to use your device 
for this? 
Roy Pittman 
Stillwater OK 

The remote data-entry ter­
minal described in that article 
will do some of the things 

APPLICATIONS WHICH SAVE TIME 
Payroll, Word Processing, Accounting & 


Financial Management, Educational 

Administration, Legal, Medical & 


Dental Systems 

Check your Local Dealer or Contact: 

Charle1 llann &A11ociate1 

7594 San Remo Trail 


Yucca Valley, Ca. 92284 

(714) 365-9718 

Apple II TRS-80 Tl 99/4 

you want, but not every­
thing. It cannot support more 
than an 8-bit display without 
circuit modification. It can, 
however, easily store and 
send up to fourteen char­
acters entered sequentially on 
the keypad (refer to the last 
paragraph, on page 32 of the 
article). 

Although it is a little in­
volved and requires some ex­
tra button pushes to load the 
characters, the data-entry ter­
mi,nal could be used as you 
have suggested. To do it, you 
first press the Control-Escape 
to enter the storage mode (the 
remote terminal sends a hexa­
decimal FA output to the re­
corder). Decoding the FA 
code will allow automatic 
turn-on of the recorder. The 

WORKING 

OVERTIME 


next one to fourteen keys 
pressed will be stored. They 
are automatically sent as a 
single message when a Con­
trol-semicolon is typed. 

As designed, the data rate 
is 1200 bps (bits per second). 
To lower the data rate to 
something more manageable, 
say 300 bps, you simply 
lower the crystal frequency 
proportionately. To remotely 
switch a tape recorder on and 
off, you can use the keyboard 
function decoder that I de­
scribed in a previous article. 
(See "Build a Keyboard Func­
tion Decoder," July 1978 
BYTE, page 98.) ... Steve 

Backup Supplies 

Dear Steve, 
Allow me to add another 

request for backup power 
supplies. I want to use a com­
puter for Bible translating for 
tribal people, but our electric 
power not only blacks out for 
a few minutes to several 
days, but when the local 
welder starts work, the lights 
dim each time he strikes an 
arc. 

My son had a computer 
damaged when a copying ma­
chine was turned on, so I 
wonder about the welder. I 
had decided on a solution 
similar to the ideas you have 
mentioned, but I felt that I 
couldn't design a sine-wave 
inverter and that a computer 
probably wouldn't accept the 
square wave from a Heathkit 
inverter. How about the mo­
tor/generator rigs used by the 
military for B + power sup­
plies? A 1974 McMaster-Carr 
catalog shows that they were 
available in 24, 28, 32, 63, 
and 110 VDC input and 250 
to 2000 W output at 115 V 
60 Hz. Prices ranged from 
$200 to $600. 

Of course, this wouldn't be 

as efficient as a solid-state in­
verter, and would need main­
tenance (since the rigs have 
brushes) but it might be easier 
and cheaper to buy equip­
ment on the surplus market. 

Also, who publishes 
Digital Design 7 
Russell Reed 
Pinamalayan, Oriental 
Mindoro, Philippines 

Mo torI generator combina­
tions are definitely a reason­
able backup power system. 
That was all there was before 
solid-state converters. I can­
not speak for the condition of 
a World War II surplus unit, 
but if it operates, it can be an 
economical solution to your 
problem. In fact, many com­
puter manufacturers (such as 
Control Data) frequently use 
motor/generators in their in­
stallations. Be careful to 
monitor the output frequency 
as well as the voltage when 
you first start it. The years 
may have taken their toll on 
the regulator section. 

Digital Design is published 
by Benwill Publishing Cor­
poration, 1050 Common­
wealth Ave, Boston MA 
02215. The issue covering un­
interruptible power supplies 
was February 1980 (Volume 
10, Number 2) . ... Steve 

Bank Switching 

Dear Steve, 
With the recent price re­

duction of dynamic memory 
circuits, a 64 K-byte memory 
system can be built with 32 
devices (at $96) or 128 de­
vices (for $64). I read BYTE 
and other fine publications 
and I keep coming across an 
interesting concept called 
bank switching. What exactly 
is bank switching? Also, an 
idea I have is to latch the data 
at a port bus to provide a 
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Measure, Control, 
Document...)I\_ ATARr 
Computer Systems and Peripherals designed to coordinate 
with the Apple Computers that let yOJ measure. monitor, COMPLETE LINE OF ATARI PRODUCTS 
regulate, control and document with laboratory precision. 
at affordable cost. 

Atari 800 with 32K......... $810 Atari 822 Printer .......... , $360• 

Al13 Analog Input System (A/D,12blts) 


20% OFF 

Atari 800 with 40K....... . . $870 Atari 400 with BK ....... . .. $399 
 Measure voltages with 0.024% precision 
Atari 815 Dual Disk Drive ....$1200 At1rl 400 with 16K. ... . .... $399 
 Monitor 16 separate inputs under program 
Atari 825 Printer . . . . . . . . . . . $650 At11l 410 Cassette. . . . . . . . . . . $69 control 

Atari 820 Printer. . . . . . . . . . . $299 Atari 850 Interfaced Module. . $176 
 Choose from 8 voltage ranges under program 

control; 100mV to 10V 
Make a reading in 20 microseconds 

250/o Off Disk Drive $460
sPEC\ll Atari 810 I 

\ Al02 Analog Input System (A/D,8blts) 
NOW IN STOCK Measure voltages with 0.4% precision 

Monitor 16 separate inputs under program Ramcram 32K RAM Modules .. $199 Vl1lcalc.. . . . . . . . . . . . . . . . . . $170 
control

Kurta Graphics Tablet....... $560 Atari 16K RAM Boards ...... $100 Match most sensors with a standard 5 volt 
Epson MS80 Prinlter. . . . . . . . $520 range 

Signal Conditioning System SC14 availableALSO 


SOFTWARE BY POI, THESIS, BIT BUCKET AND MORE! 

A003 Analog Output System (D/A. 8 bits)PLUS Control voltage levels from a simple 

NEC Spinwriters, Diablo Prinlers, 
Z19 Terminals......................$800 

programNovalion DCAT Modems ......... $1 6 9 
Complete lines of Centronics Conversion in less than 3 µsec.lntertec Super Brain 64K...... $2810 Standard 0 to 10 V Range 
ment. All at reduced prices. 
Printers and Commodore Equip­

Jumpers select 0 to 5V or 5 to 5V 
2. 4, or 8 channel models 
Each channel has its own memory 
Each channel has range, offset 

adjustments 
Tha B•1 BuLkB1 

168 NORTH BEACON STREET 
P.O. BOX 365 

0109 Digital InterfaceNEWTON HIGHLANDS, MA 02161 Monitor or control 32 circuits in any
617-783-3144 combination 

Measure time intervals or cOJnt puises 
Plug into BCD, parallel, or switch closure 

instrument OJtputs 

d 
Ul16 Isolated Power Interface 
Control 110VAC circuits from a program 
Operate DC relays or solenoids 
Receive logic pulses in noisy environments 
Avoid interference and grOJnding problems 

in large systems · 
Start wtth one circuit - expand to dozens 

PR12 Intelligent Printer System 
Clear, readable printing on standard paper 
Intermix graphics and text of three sizes~ A true printing system including 

intelligent Interface. and a complete 
manual.iii 

PL12 Intelligent Plotter System 
Produce detailed pen drawings from a 

program• AP101 Apple II with Single Disk Drive ... ... ....... $109 

8 x 10 Plotting surface with .005" resolution• AP102 Apple II with Double Disk Drives . . . . . . . . . . . 119 
Automatically plot from Basic arrays and 

strings
• AP103 Apple II, 9 inch Monitor & Double Drives . . . 129 
• AP104 Apple///, two additional Drives & Silentype 139 

A true plotting system including
• AP105 12 inch monitor plus accessories . . . . . . . . . . 99 intelligent Interface and complete manual. 
• RS201 TRS-80 Model I, Expansion Unit & Drives ... 109 
• RS202 TRS-80 Monitor or TV set . . . . . . . . . . . . . . . . . . 84 Interactive Structures has been producing laboratory systems
• RS204 TRS-80 Model Ill . . . . . . . . . . . . . . . . . . . . . . . . . . 129 and nterfaces for Apple Computer since 1977. OLr technology is in 
• RS205 Radio Shack Color Computer . . . . . . . . . . . . . . 89 use in thOJsands of applications - from OJr own Spacelab 

instrumentation system to automobile engine research and• P401 Paper Tiget 440/445/460 . . . . . . . . . . . . . . . . . . . 99 
woodstove analysis. • P402 Centronics 7301737 - Line Printer II/IV . . . . . . 89 

• P403 Epson MX70 or MX80 . . . . . . . . . . . . . . . . . . . . . . 89 Contact us for the details on affordable laboratory computing. 

'5 
• CC90 Matching Attache Case . . . . . . . . . . . . . . . . . . . . 75 


Interactive Structures, Inc. 

P.O. Box404 
Bala Cynwyd, PA 19004 
215-667-1713 

• AP104 
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Heath®/Zenith 

Buss: The Independent Newsletter of Heath 

Co. Computers has the information you need to 
improve your Heath® or Zenith computer system. 
Buss is not affiliated with the Heath Co. Each 
issue has news on hardware and software products 
from suppliers other than Heath®. Buss can help 
you to upgrade your computer and could save you 
a lot of money. Plus, Buss has programming hints 
and evaluations of many Heath® products. 

As a subscriber to Buss, you will be in 
contact with over 3,800 other Heath® enthusiasts. 
It is a chance to communicate your experiences 
with the Heath®/Zenith systems and it could save 
you a lot of "banging your head against the wall." 

Buss is published about every three weeks 
and mailed first class (airmail overseas). There 
are about 16 back issues in stock, available for the 
same price as current issues. A full refund is 
guaranteed any time you're not satisfied. 

12 issues - $17.96 ($25 overseas) 
18 issues - $24.96 ($35 overseas) 
24 issues - $29.96 ($45 overseas) 

U.S. dollars only , payable on a U.S. bank or by 
international postal money order. Send your 
payment to: Buss, 325-B Pennsylvania Ave., S.E., 
Washington, DC 20003 or you can charge your 
subscription on VISA or MasterCard by calling Buss 
at (202) 544-0900. 

PURCHASE PLAN• 12·24 MONTH FULL OWNERSHIP PLAN • 36 MONTH LEASE PLAN 
RlftCHA SE '1:A MCllfl't 

DESCRIP TIO N PR!CE 12 MOS. 2'~ MO S. .)Ii MOS. 

LA36DECwriter II . . .. .. ...... $1 ,095 $105 S 58 S 40 
LA34 DECwriler IV . . . 995 95 53 36 
LA34 DECwrlter IV Forms Ctrl. . 1,095 105 58 40 
LA120 DECwriter Ill KSR . ..... 2,295 220 122 83 
LA120 DEC-.riter Ill RO . ...... 2,095 200 112 75 
VT100CRTDECscope ...... .. 1,595 153 85 58 
VT132 CRT DECscope . . . . . . . . 1,995 190 106 72 
Tl745 Portable Terminal . . . . . . 1,595 153 85 58 
Tl765 Bubble Memory Terminal 2,595 249 138 93 
11783 Portable KSR, 120 CPS . 1,745 167 93 63 
Tl785 Portable KSR, 120 CPS . 2,395 230 128 86 
Tl787 Portable KSR, 120 CPS . 2,845 273 152 102 
Tl810 RO Printer . . . . . . . . . . . . 1,895 182 102 69 
11820 KSR Printer . . . . . . . . . . . 2, 195 211 117 80 
DT80t1 CRT Terminal . . . . • . . . 1,695 162 90 61 
DT80/5 APL CRT . 2,095 200 112 75 
DT80i5L APL 15" CRT . . . . . . . . 2,295 220 122 83 
ADM3A CRT Terminal . . . . . . . . 875 84 47 32 
ADM31CRT Terminal ..... . . . . 1,450 139 78 53 
ADM42 CRT Terminal . . . . • . . . 2.195 211 117 79 
1420 CRT Terminal . . . . . . . . . . 945 91 51 34 
1500 CRT Terminal . . . . . . . . . . 1,095 105 58 40 
1552 CRT Terminal . . . . . . . . . . 1,295 125 70 48 
920 CRT Terminal . . . . . . . . . . . 895 86 48 32 

imitimmimi 950 cRT Terminal . . . . . . . . . . . 1.015 103 57 39 
Letter Quality, 55 /15 RO . . . . . . 2,895 278 154 104 
Letter Quality, 55125 KSR..... 3,295 316 175 119 
Letter Quality KSR, 55 CPS . . . 3,395 326 181 123 
Letter Quality RO, 55 CPS . . . . 2,895 278 154 104 
2621A CRTTerminal......... 1,595 153 85 58 
2621P CRT Terminal. .. . .. ... 2,750 263 154 99 
730 Desk Top Printer . . . . . . . . 715 69 39 26 
737 W/P Desk Top Printer . . . . 895 86 48 32 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS• 10% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPlERS. MODEMS· IHERMAl PAPER• RIBBOffS • INTERFACE MODUlES •FLOPPY !NSK UNITS 

OTHER POPULAR TERMI NA LS, COMPIJTER PERIPH ERAL S ANO COMPUTERS AVAILABLE . 

TRANSNET CORPORATION 
1945 ROUTE 22 •UNION, N.J. 07083 • (201) 688-7800 
TWX 710-985-5485 

Ask BYTE----------­

total address bus of 24 bits. 

Can I do this? 

Simon Chapman 

Petaluma CA 


Memory is indeed be­
coming inexpensive these 
days. Many personal com­
puters will soon contain more 
than 64 K bytes of memory. 
To use the extra memory, 
they must, of course, use 
bank switching. 

A bank of memory is some 
portion of memory that can 
be directly addressed by the 
processor. If you had an Ap­
ple II computer with 48 K 
bytes of memory, all 64 K 
bytes (including read-only 
memory) would be in the 
same bank of memory. Ad­
dressing the 64 K requires 16 
address bits. If you were to 
add another 64 K of directly 
addressable memory, 17 bits 
would be required. Since the 
6502 microprocessor (and the 
ZBO for that matter) has only 
16 address bits, the additional 
bit must be created under 
program control. 

The typical method is to 
dedicate a latched output 
port to this function. To ac­
cess this second bank of 
memory, a program in the 
first bank sets the port output 
high, simulating the seven­
teenth address bit. The com­
puter then works exclusively 
in the second bank. To return 
to the first bank, a program 
in the second bank resets the 
port to a low level. 

As you can see, it can get 
complicated switching back 
and forth. Mirror images of 
the operating-system soft­
ware would have to be resi­
dent in both banks. The solu­
tion to this problem is to 
bank-switch memory in 
32 K-byte increments rather 
than 64 K bytes. The typical 
system would have the first 
32 K-byte bank contain the 
operating system and switch 
up to eight individual 32 K 
banks occupying the second 
32 K range. Activation of 
one of the eight boards is 

handled by setting a bit on an 
output port (each bit is a 
separate memory-bank en­
able) through the always resi­
dent operating system. In 
most cases, the bank-switch­
ing is transparent to the user 
and takes only a few instruc­
tions. 

Perhaps as soon as I get 
some of the new 64 K-byte 
integrated circuits, /'JI discuss 
this topic in greater depth in 
an article . ... Steve 

Computer Stores 

Dear Steve, 
I have a degree in elec­

tronics and my fiancee has a 
degree in business manage­
ment. We live in a small 
town and would like to open 
a computer store, for small 
businesses, homes, and in­
dustry. Where can I get some 
help and ideas on getting 
started? There are no com­
puter-related jobs around 
here, and I feel like I'm being 
left out. 
Bill Bass 
Bristol TN 

Starting a computer store is 
a costly and tough job. When 
you first open a computer 
store, most personal-com­
puter manufacturers will only 
ship cash-on-delivery, and 
many items must be in stock 
for you to sell them. When 
hobbyists walk into a com­
puter store, rather than ask if 
you sell it, most will ask if 
you have it in stock. Your ad­
vantage is not price-mail­
order houses are generally 
much cheaper-so it must be 
demonstration and availabili­
ty that sells your products. 

Turnover of stock is the 
key to success. Make sure 
there is a large enough 
market in your area before 
committing to this endeavor, 
and only believe about a 
quarter of the people who say 
they will buy something from 
you if you open a store. 

The best way to get an 
education on owning a com­
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FARNSWORTH 
COMPUTER CENTER 
1891 N. Farnsworth Ava.(alth•E·WTollwayJ 
Aurora. II. 60505 Ph. (312)851-3888 

Weekdays 10-8; Sat. 10·5 

Not for sale in any 
bookstore! Not avail­
able at any price! 
The new Consumer 
Information Catalog! 

It's the free booklet 
that lists over 200 
helpful Federal pub­
lications; more than 
half, free. On topics 
like home repairs. 
Money management 

Nutrition. Informa· 
tion that could help 
you to a better way 
of life. 

To get your free 
copy, just write : 

CONSUMER 
INFORMATION 

CENTER,
DEPT.E 

PUEBLO, COLORADO 
81009 

···~ Genera l Services Adrrurustra. t1on. 

BE11Eatl1 Al>DIE DOS 
A technical manual by Don Worth and Pieter Lechner 

Become an expert on the intricacies of Apple's DOS (D iskOperating System) .BENEATH 
APPLE DOS is the perfect companion to Apple's DOS 33 Manua l. Containing eight 
chapters. three appendices. a glossary, an index. and over 160 pages. this manual will 
serve to completely f1ll 1n the many gaps left by App le's DOS3 3 Manu al. Written for 
Apple users with DOS 3.3. 32 or earlier versions. any Apple disk user would welcome 
having this carefully written manual at his f1ngert1ps. 
LEARN . 
• How DOS 33 d11fers from other DOS versions. 
• How disks are pr otected. 
• How to reconstruct a damaged diskette CATALOG. 
• How tracks are formatted. 
• How to use the disk direct ly, without DOS. 
• How to call DOS's file manager. 
• How every routine 1n DOS works. 
• How to customize DOS to you r needs. 
• How to overcome DISK 1/0 ERRORS. 
• About the "secret" file types - S and R. 

INCLUDES . 
• Large quant1t1es of excellent diagrams and tables. 
• So ur ce listings of usefu l disk ut1l1ties. 
• Glossary of over 150 technical terms. 
• Exhaustive description of DOS program logic. 
• Handy reference card . 
• Useful patches to DOS. 
• Many programming examples. 

CALL OR WRITE FOR OUR CATALOG OF SOFTWARE 
PROGRAMS FOR THE APPLE II AND APPLE II PLUS'' 

WHERE TO GET IT: Call us. for the name of the Quality Software dealer nearest you . If 
necessary you may order directly from us. Mastercard and Visa cardholders may place 
orders by telephone. Or mail in your check or bankcard number. California residents 
add 6"·" sales tax. SHIPPING CHARGES: Within North America orders must include 
$1.50 for first class shipping and handling. Outside North America the charge for 
airmail shipping and handling 1s $5.00. Pay in U.S. currency. 

*Apple II and Apple II Plus are trademarks al Apple Compuler. Inc. 

LOOK AT DOS 

Book - $19 .95 
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puter store is to visit one in 
another town (make sure it's 
not close enough to be a com­
petitor) and ask the owner 
the questions you are posing 
to me. This is a new field and, 
unfortunately, there are as 
many failures as there are 
successes. Be careful, but 
don't hesitate to strike out on 
your own. . .. Steve 

Double Characters 

Dear Steve, 
I would like to acquire a 

home terminal, since terminal 
time at school is sometimes 
difficult to get. Is it possible 
to build a circuit to connect 
between the output of a 
TRS-80 Color Computer or a 
Videotex and my television 
or monitor that would dou­
ble the number of characters 
per line that these machines 
display? 

The Videotex seemed like 
the answer to my problems, 
but I need more than 32 
characters to log on to the 

INPUT FREQ (fa Hz) 


LJL....rL.Jl 


system I use. 
Eric Lutz 
Columbia PA 

When you buy a com­
puter, you get what you pay 
for . The hardware to produce 
32 characters is cheaper than 
that to produce 64. While it's 
quite possible that some hob­
byist will design a circuit to 
do the conversion you sug­
gest, it hasn't happened yet. 
Also, I wouldn't buy equip­
ment on the presumption that 
you can easily redesign it. 

As for logging onto a com­
puter, the number of char­
acters displayed on the screen 
i!; usually · immaterial. The 
software-terminal program 
used with the · computer 
should "wrap around" at the 
end of 32 characters onto the 
next line (even though you 
haven't hit . the carriage­
retum key yet). The length of 
the line you send is entirely 
determined by when you 
type a carriage return (after 
50, 75, or any number char­
acters). 

V+ 
Cl Rl 

13 

cies.) 

concerned about a 32-char­


I wouldn't be especially · 
Since you mentioned 

acter display given the +5 V , you're probably more 
price/performance ratio of interested in a digital­
the machine. . , , Steve frequency comparator. Gen­

erally this is accomplished by 
comparing the phases of the 
two signals. An integrated 
circuit specifically designed 

Comparing Frequency 

Dear Steve, 
for this purpose is the Mo­

I am looking for a circuit 
torola MC4044 Phase Com­

that compares two input parator. (Determining A> B 
signals and detects which has or B>A requires additional 
the greater frequency. The circuitry.)
project I am building has a 

If you know the ranges of+s V supply, so it would be 
the frequencies that you wish

handy to use TTL (transistor ­
to compare, often it is easier

transistor logic). · Are there 
to compare one unknown to

single integrated circuits to 
some preset limits. (See figure 

perform this function? 
1.) Two retriggerable one­

Marvin Green 
shots have their periods set 

Tualatin OR 
for the upper limit (Fl) and 
lower limit (F2) of the capture 

There are various ways to 
range. When the unknown 

compare frequencies. The 
frequency (FO) is applied, it is

comparison can be either 
gated through the remaining 

analog or digital. One analog 
circuitry to provide logic out­

method is to use frequency­
puts such as FO > Fl, FO>F2,

to-voltage converters and 
FO<Fl, or FO<F2 . . . . Steve•

simple "window" compara­

tors. (This technique is reli­

able only at lower frequen-

SET FOR 
F1 PERIOD 

__2 D 

I c 2 a 
74LS74 

3
.-----tCLOCK 

74LS08 

F1>Fo>F2 

FOR F1 ' F2 

FOR 

9
'------------,l":> Fo>F2 

e'----------,l":> Fo<Fz 

IC 
Number Type +5 GND 

IC1 74LS123 16 8 
IC2 74LS74 14 7 
IC3 74LS08 14 7 

Figure 1 
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Fully TRS-80® 
Compatible 

MPI B/51 
DISK DRIVE 
Includes: Case and Power Supply 

MidwestHundreds of other computer 
products at mafor savings. 

Complete systems 

and a wide selection 

of accessories at 

a discount. 


Computer 

Peripherals 


1467 S. Mich igan Ave. Chicago, IL 80605 

COMPUTER SYSTEM DESK 
Overall Dimensions .. . 60"L x 24"0 x 30"H 

Terminal Surface . . .•. .. .. 34"L x 24" 0 x 27"H 
Shelf Will Accept .... 21 "W x 24"D x 12'-4"H 

• Designed for commercial use 
•Easy to assemble and disassemble 
•Radius on outside corners of tops for operator safety 
•Separate shelf for computer and disk drives below work surface 
•Lower terminal height for operator comfort 
•Standard table height section for printers or work area 
•Durable formica covered tops, shelf & legs 
•Open back on shelf for cables and venlilation 
•Modular conslruction-can add on as system expands 
•Enhances 	user production by providing effective equipment layout 

PRICE $230.00 + SHIPPING (125 LBS) 

COMPUTER CROSSROADS 
3800 SOUTH T AMIAMI TRAIL •lll!J!ii1 SARASOTA, FLORIDA 33579 . 

-~ 81 3-349-0200 

Circle 73 on inquiry card. 
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···························································~ :FOR ONLY $129.95 Learn Computing: 
~From The Ground Up . ::. ~ 
: Build a Computer kit that gmws 
: with you, and can expand to 64k 
: RAM, Microsoft BASIC, Ti!xt Edi­
: tor/Assembler, \\ord Processor, 
' Floppy Disks and more. 

EXPLORER/BS 
He1e's lhelow cost way to leam the fundamentals of com· 
puling. lhe all-important basics you'll need more and 
mme as you advance in compuler skills. For just S12~.9S 

~hhgail :~: ~'!';~~~e~l~~:~!::ir~6!v~l~e~~~ 
~J~a;;· ~;!~~1C::O"Jpr:'r i;~o~e~~~~t.1~~a~ 
these fealures: 8085 Central Pracessin.lil Onil. !he 

~:ttr~~~h~s~~;hbart~ndr :;;: ~:PJc':J~ l ~n ~~ 
alone!) ... f'cu 8-hil ~1.i1 one 6-bil inpul/oulpul porl.<: from 

:,~\~~l~~,~~~nf~t1~~s~~~;i1';1~~~~~~· !sC:~~ 
i~~~~d ~~a~~i~:~ ~t~~,:~~ ~C: ri~r~~,Y~,i·~: 
~~~;:i't;;~~1~8:; ~1 Ua~Yo~1:i%~1~~(1~~~!n!rt~ 
ing and entering of programs • It permils aca:ss by you 
lo all parts of lhe system sa you can check on the status of 
any point in the program• It allows tracing each Pto· 

~~,'~otb~1e~pU'it~;::an~~~ :,i~1:yi.~ ~~h~1
does much more! 

You get all this in the sla11ing level (Level A) of the 

E1x:loi~er/~~:o:vo8~ ~~~~~~~~1;d~~1 1~~~i~~lu:: 
eey~arJ/disg!ay- if you don't have them, see our 

~~~fr~:im~~'j"~ kit (Terminal Version) ... S129.95 

~ui.e~er~1k~t (Hex Keypad/Display Version) . .. 1129.95 
plusS3 P&t• 

=irl~o--; ~~~s~:iu~~,~~·~t1;~~=~~!rd'):!:~
puler. Now yoo can plug St any of the hundt"eds of SlOO 

cards available. 

O I.evel B kit ... 149.!'5 plus S2 PAI." 

O SlOO bus connectms (lwo required) . . . $4.85 each. 

poslpaid. 

LEVEL C - Add still more 


~;'C1~~ ::::;~t~t~~i~~ 
lhe molherboard and expands 

the SlOO bus lo six slots. 

O Level C kit . .. 139.95 plu1 S2 

PAf.• 

0 SlOO bus connectors (five . 


· 

' 

required) ... SC.115 each , 

postpaid. 

LEVEL D- When you reach the point in learning that re· 
quires more memory. we of£erlwo choices: either add 4k 
of a memory direclly on the motherboard. or add 1Bk \o 
Mk of memory by means of a single SUXJ card. our famous 
"JAWS." 

1t:1~~~:1~~~E~B~ ~~~\A~~.~ ~~.·tru~tB p:·:
~i! " tll 32kSlOO"JAWS" ... 1199.95plusS2P&J•:o 4Bk 
SlOO "IAWS.. ... 1249,95 plus S2 P&r: 0 B4k SlC>CI 
"JAWS..... 1299.95 plus $2 PAI-. 
LEVEL E - An importanl "building block:" it activates 
theBk ROMIEPROM space on the motherboard. Now just 
plug in one Bk Microsoft BASIC or your own cuslom 
p1ugrams. 
O I.eve! E kit .. . SS.95 plus 50¢ P&I. • 

icrosoft BASIC - It's lhe language that allows you to 

~ sk :s~"~0v~~~~~f~r~~~~~~;sB~~:~~f,~~h~~~;~:~1 

~,AW's·~~ ~~oo"!e~i~'.':.~~~51su~t a 16k Stoo 


I 0 Bk ROM version of Microsoft BASlb(r"equires Level B 

• &Level Eand4k RAM:juslpluginloyourLevel E sockets. 
• We .11J'!t8'r.;ll eitherthe4k Level DRAM expansion era 16k 

: ~1~1~{A;:~Ck ~r':~~f:'J2J1~~ ·(requires ~vel B. 
• 32k of RAM. floppy disk controller. 8" noppy disk drive) 
I .. . 5m poslpaid. 

• 	 TEXT EDITOR/ASSEMBLER - The editor/assembler 
is a software tool (a program) designed lo simpHry the task 

~~;~~~! ~r:ie~~·,~ ~~~~C~~~~;:u:t~; 
hours of programming time. This software includes an 
editor program that enters the programs you write. makes 

b~:~rl~~:: 1~,~~~f:1k~'f ~:!~~~~!1':Y;i~ 
code intolhe computer-readableobject code. The edilor/ 
assembler program is available either in cassette or a 
ROM version. 
O Editor/Assembler (Cassette version: requires Level 
"B" and ak (min.) of RAM- we suggest 16k "JAWS" ­

~&Jfi';J~:~: r~:v~~'i:i. supplied oo ~ s100 

~,h~r~~~ID!:~~lk~.j~\~~J;~· ~~~;p~fl.est 
II" FLOPPY DISK - A remarkable "building block:· 
Add our8" floppy disk when you need faster operation. 

;!:f:i~n~:~'d~~:'r~hei:~~~fh=~s~f=a': 
and program la~uages available today. You simply plult 

~~.f~~t~~ cP~:.:ar:~ system- it accepts al 

§ i· · Flop'(.>'02i~ ~~Q:rd: ~~::luju~l~/t~·~ •
1 1

0 Oi~~rive Cabire t A Power Supp~y · · · MIQ.95 plus
S3PAI.* 
O Drive Cables (set up for two drives) . . SZS.00 plus 
Sl.SOPAI.• 

~~~~!~~~;~:;~!~~~:~~~~l~~~::i~E 
CP/M.based programs . . . 5150.00IXJStpaid. 
NEED A POWER SUPPLY? Consider our AP-1. It can 
supply all the power you need for a fully expanded Ex-

ii ~~~~:5,$~~~i~;s!~l;~l~a~~t~~l~a~~c'E;'pe~~i~t~i
1 cabinet (see below). 

: ~ab1:~t1.~~-;:~ug~;;d'J:~.@ 5 amps} in dduxe steel 

: NEED A TERMINAL? We 

• offer you choices: the least ex­
• pensive one is our Hex ~ 
• Keypad/Display kit Iha! dis­
• plays the information on a \ A.,_ 
: ~~~~~la~h~.i~~iss~~~eAsTChl~ ,,. - · 1.-..·;-~ 
: ~i?t:~~/n'i:em:S~:!hr~ti~:~ ..-~ 

... 
rt :;:.-. 

. 
I 

_"'°" 4. Plug in Level E here: m:· • 

t. PluR in Netronir.·s Hex &ff1~r/~~~~n/~f.i~1~.~ or : 
Kcypm/!Displuy 5. Adrl two SlO'l hoorcfa . • 
2. Add Level B lo convert lo 6. Add you own ru~!om w- • 
5100 cuils (prr.ilolyping ure<1J I 
3. Arlr.1 4k RAM 7. Conned lr.rmioCJI • 

0 Steel Cabinet ror ASCII Keyboan:l/rerminal ... Sl9.9S 
plus $2.50 P&l.9 
O RF Modulator kit (allows you to use your 1V sel as a 
monitor) . .. SB.95 postpaid. 
O 12" Video Monitor (tOMHz bandwidth) ... $139.95 
plus SSP&I.• 
D Deho:eSt eel Cabinet for the 
~~~.~orer/85 . . . $49.95 plus SJ 

0 Fan for cabinel 
plus 51.50 P&I." 

ORDER A SPECIAL-PRICE 

EXPLORER/85 PAK-THERE'S 


ONE FOR EVERY NEED. 


O Beginner Pak (Save $25.00} - You get Level A (Ter· 
minal Version) wilh Monitor Source Usling (S25 value) 
AP-1. 5-amp. powersupply. lntelB085 Users Manual ... 

bRe~~~~!~~~EP~lA1's:':a~}s~ ~!!· ~et ~vcl A 

(Hex Keypad/Display Version) with Hex Keypad/ 

Display. Intel 6085 User Manual, l.evel A Hex Monitor 

Source Listing. and AP-1.5-amp . ~ver supply ... (Reg. 

5279.95) SPECIAL 1219.95 plus S6 P&J.* 

O Special Micl'Osofl BASIC PakiSave 5103.00}- You get 

Levels A (Terminal Version). B. D (4k RAM}, E. Bk 

Microsoft in ROM. Intel 6005 User Manual, l.evel A Mani· 


(~~~{ii.1~ils~P~Ca1~t~1.~-~h:~sfi~l~ supply · ·' 

0 ADD A ROM-VERSION TEXT EDI­
TOR/ASSEMBLER (Requires Levels B 
and D ar StOO Memory). , , 599.95 plus 
52 P&L' 

~~~~l~~.0~~~ ~D~~·~il*c-1d~~:.~~~~~i\~e0~%. ~~ 
StOO connectors: just ndd your own power supplies. 

~~~5pi~~s~~r#:e.r~- ·. ·o~2L~11!!~~~~~;;.;~~ 
~lus $13 P&l.9 0 4Bk Starter System. S109S.95 plus 513 

oA~~~,:;~~~f~h:J:~~1~!!!5;t:r~~b~1e31.P~f1 five 

amp. power supply, Level C with lwo StOOoonn!!Clors. 

disk drive cabinet and power supply. lwosut> 0 connec­

tors for connecting your printer and terminal ... (Reg. 

$225.95} SPECIAL $199.95 plus $13 PAI ." 

O Complete 64k System. Wired A Tested . . . Sl&.50.00 


gu5:;~i~tl.~ompletc Business Software Pak (Save 
S625.00}- lnc\udes CP/M 2.2 Microsoft BASIC. General 
l.edger, Accounts Receivable. Accounts Payable. Payroll 
Package . . (Reg. $1325) SPECIAL $699.95 poslpaid. 

~~:~ d~:b~~ {h~s·l:~~~- & insurance." few C.onudiun or- • 

Contlnenlal Credit Catd Buyer.i. Outside Conneclicul: 

TO ORDER 

Call Tull Free: 800-243-7428 


To Order From Connecticul. ar For Technical 
Assislance, call (203) 354.9375*(Clipond moil enlire ad)* 

SEND ME THE ITEMS CHECKED ABOVE 

i~:~i:;closed (Conn. Residents add sales tax): s_ 

o Peisonal Check O Cashier's Check/Money Order 

0 VISA 0 MASTERCARD(BankNo. ---1 

Acct No._______Exp. Date -- ­

Signature___________ _ 

Print Name ____________ 

Add""''------------­

Cit)''-------------­

Sta•"-------Zip ______ 

~NETRONICS Research& DevelopmentLtd. 
:llS\3.13 Litchfield Road, New Milford, CT 06776 :••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••• i 
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--------------------------------------

· · ·Safhltare Received 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct 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 machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-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 acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and jwhere appro­
priate) the alternate forms in which they are available. 

Apple 60062. 

Address Book, name and 
 Data Plot, on-screen data­

address file and telephone graph'ing program for the Ap­
dialer for the Apple IL Flop­ ple II. Floppy disk, $59.95. 
py disk, $49.95. Muse Soft­ Muse Software Company, 
ware Company, 330 N (see above). 
Charles St, Baltimore MD Invasion Force, graphics 
21201. game for the Apple II. Cas­

Data Fixer, disk software­ sette, $19.95. Compu-Things, 
repair utility for the Apple II. 708 Broadway, Chelsea MA 
Floppy disk, $29.95. Image 02150. 
Computer Products, 615 Monitor Extender, ma­
Academy Dr, Northbrook IL chine-language utility for the 

End Clutter! Find it fast -
the first time with handy, husky, 

heavy duty fiberboard 

!;~.~~e~of~~.~!:! .'r 
catalogs and newspapers. Find what you want · 
when you want it by using these handy shelf or desk top 

files . Adhesive ID labels included. 

6 POPULAR SIZES AVAILABLE 
From digest size to newspaper size! 
Popular letter and magazine size (9" x 

_,... 11%'', 3 3A"boxwidth)- 8for$13.59. 
~~ 25 for $31. 95 prepaid. Sturdy, heavy­
~~ duty fiberboard will last for years! 
-.....,•. ~ Charge it! Call or mail coupon today. 

iiiil---p-r~t;;;~;.;i"A~;"C~.~ s~~161_____ _ 
3685 Commercial Ave. , Northbrook, IL 60062 312/291-0558 
Ple4se rush postpaid Fiberboard Desk and Shell Ales as checked below: 

How Many Oty. Size Price Total Price Dcheck !or 
8 Letter Size $ 1 3. 59 Free Catalog 

25 Letter Size $31 . 95 I enclose $__ 
lull payment. Ship 

0 Charge ii to 0 Visa 0 Mastercharge TOT AL: postpaid. 

Acct. t<lo. _____________ Exp. Date --- ­

Name 

Address ___________________ 


City/Slate/ Zip._~~~--------------
', llUnols Resklents add 6% Sales Tax , please. Other sizes from digest to newspaper available. ,' 
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Apple II. Cassette, $19.95. 
Image Computer Products 
(see above). 

Spelling, three educational 
games for the Apple II. Flop­
py disk, $21.95. Software by 
Witzel. POB 2123, Littleton 
co 80161. 

Super Bar and Wine 
Guide, wine selection guide 
and bar recipe program for 
the Apple IL Floppy disk, 
$24.95. Cine-Aero Produc­
tions, 1821 N Frederic St, 
Burbank CA 91505. 

Super Text Form Letter 
Module, add-on module to 
Super Text II word-proces­
sing package for the Apple II. 
Floppy disk, $100. Muse 
Software Company (see 
above). 

Super Text II, word pro­
cessor for the Apple II. Flop­
py disk, $150. Muse Software 
Company (see above). 

Atari 
Shuttle Ascent Simulation, 

space-shuttle simulation for 
the Atari 800. Cassette, 
$9.95. Starbound Software, 
POB 214, Cocoa Beach FL 
32931. 

Commodore 
Addition, educational pro­

gram for the Commodore 
PET. Cassette, $20. Teaching 
Tools, POB 12679, Research 
Triangle Park NC 27709. 

Create-A-Base, data-base 
management program for the 
Commodore CBM. Floppy 
disk, $360. Micro Computer 
Industries Ltd, 1520 E Mul­
berry, Fort Collins CO 
80524. 

Subtraction, educational 
program for the Commodore 
PET. Cassette, $20. Teaching 
Tools (see above). 

Exidy 
Toolkit, screen editor and 

enhancements for the Exidy 
Sorcerer. Cassette, $69.95. 
North American Software, 
POB 1173 Station B, 
Downsview, Ontario, M3H 
5V6, Canada. 

Sword, word processor for 
the Exidy Sorcerer. Cassette, 
$34.95. North American 
Software (see above) . 

Super Graphic Scratch Pad 
Version 2.2, graphics utilities 
for the Exidy Sorcerer. Cas­
sette, $24.95. North Amer­
ican Software (see above). 

Radio Shack 
Aviation, aviation-calcu­

lation package for the TRS-80 
Pocket Computer. Cassette, 
$24.95. Radio Shack, 1 Tan­
dy Ctr, Fort Worth TX 
76102. 

Cheaptalk, voice-output 
routines for the TRS-80 
Model I. Cassette, $19.95. 
Alan Saville, POB 5190, San 
Diego CA 92105. 

Income Property Analysis 
System, business-analysis 
program for the TRS-80 
Model I or III. Floppy disk, 
$225. Advanced Business 
Microsystems, 5S01 Marvin 
D Love Fwy, #103, Dallas TX 
75237. 

LOOS, disk operating 
system for the TRS-80 Model 
L Floppy disk, $149. Galactic 
Software Ltd, 11520 N Port 
Washington Rd, Mequon WI 
53092. 

Olympic Decathlon, multi­
player graphics game for the 
TRS-80 Model I. Floppy disk, 
$24.95. Microsoft Consumer 
Products, 400 108th Ave NE, 
Suite 200, Bellevue WA 
98004. 

RSM Patch, modification 
package to Small Systems 
Software's RSM for the 
TRS-80 Model III. Cassette, 
$9.95. Remarkable Software, 
POB 1192, Muskegon MI 
49443. 

SECS, full-screen editor for 
the TRS-80 Color Computer. 
Cassette, $29. 95 . Datasoft 
Inc, 16600 Schoenborn St, 
Sepulveda CA 91343. 

SIGMON, machine-
language monitor for the 
TRS-80 Color Computer. 
Cassette, $29.95. Datasoft 
Inc (see above).• 

http:33A"boxwidth)-8for$13.59


Circle 243 on Inquiry card. 

MICROPARAPHERNALIA 
DISKETTES (box of ten) 

5'1.'' PLAIN JANE™ ........... $21.95 
5 1; ," PLAIN JANE™ '.';,,/,/ .. ... $25.95 

5'1.'' DATALIFE™ MD 525-01 . . $26.95 
8" DATALIFE™ FD34-8000 .... $43.95 

NEWDOS by APPARAT 
NEWDOS/80 by Apparat ...... .. $149.95 

NEWDOS+ to 
NEWDOS/80 UPGRADE . .... CALL 

NEWDOS + with ALL UTILITIES 
35-track . ... ............ . $69.95 
40-track . . ... . ..... . ..... $79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES .. $19.95 
MICROSOFT™ BASIC DECODED $29.95 

DEC LSI-11 
Components 
Dependable service 
at discount prices 
Domestic 
and Export 

m•n•
Carnpu1i3r Supp~ii3rs .. ~nc. 
25 Chatham Rd .. Summit, N.J. 07901 
Since 1973 
(201) 277-6150 Telex 13-6476 

1111111111111riii iil"i'iii'ilf 

10 0 1
THINGS TO 
DO WITH YOUR 
PERSONAL COMPUTER 
BY MARK SAWUSCH 

333 pages 

$7.95 
333 pages, written in simple terms, of "what-to-do" and "how-to-do-it". 
Suitable not only for microcomputers, but for programmable 
calculators as well. Includes program listings, formulas, a glossary of 
computer terms Cl1d more! Definitely a MUST BUY! 

A PARTIAL LIST OF APPLICATIONS 
Electric Memorandum Income Tax 
Energy Efficiency Computation Speed Reading 
Test Your Typing Speed Check Digit Generator 
Statistical Analysis Personality Test 
Options Analysis Morse Code 
Logic Circuit Analysis Finances and Investments 
Antenna Design Biorythm 
Carpenter and Mechanic's Helper Letter Writing 
Calculation of the Number of Days Between Two Dates 

Simultaneous Equation Solver 
Real Estate Evaluation 
Astrology 
General Purpose Clock/Timer 
Recipe Index/Calculator 
RPN Calculator 
Amateur Radio 
Computer Assisted Instruction 
Robotwar------· TRS·&O 1u trademark of the 

RadioSh~kOi¥i!.ionolbndy 
CorPOtation. DATALIF£ iu 

tr'4c1nuk of VERBATIM. PlAIN 
JANE. AIDS·I. AIDS·lll. CALCS·lll, 

CALCS·IV. MERGE.Ill are 
trlden1ull!. ol MTC. 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

PRICES IN EFFECT 
June 1. 1981 THRU 

June 30. 1981 . 

WE ACCEPT 
•VISA 

•Add S3.00 f(lf'" shipping 
& haldl~ CALL FOR INFORMATION ON 

OTHER PRODUCTS 
1981 b~ Mtlateclmolo1ies 

Corpor1lion. Int . 

Products damaged in 
transit will be exchanged. 

Prices. Specilicahons. 
and Ollerings subject to 
change without notice 

""' 

•MASTER CHARGE 
•CHECKS 
• MONEY ORDERS 
• C.0 D 

•S3.00 EXTRA !or C.0.0. 
•Ohi:> rcs.idtnts add 61/13...., ... 

Circle 56 on inquiry card. 

COMPUTER HOBBYIST 'SPECIALS! · 

Daisy Wheel 
Terminals 

RS-232, used. off-lease. Features 
Diablo Hytype 1 printer, up to 30 
CPS, plot & text modes, dual pitch 
and much. much more. Includes 
data. operation manual. schem­
atics. "As-is" machines may need 
some service. 

TESTED & FUNCTIONAL "AS-IS ' ... ONLY 
AddS40for Hdlg .and Pkg 

Pay Shipping When Delivered N~~LY s1199°0 S799<?P 

Modified 1/0 "SELECTRIC*-11" Printer 
Stepper driven platen & carrier. Takes Select­

tric II tape cartridges. Steppers reduce mech­

anical failure rate_ Uses opto-sensors for all 

feedback and keyboard sensing and solenoids 

for character selection & functions. Sophis­

ticated design. Rebuild into a typewriter or drive 

with a micro processor for bi-direct1onaf print­

ing & 4-way plotti ng . Does not include drive 

circuitry or power supply . Mostly whole. "as­

is ". no type element included . Includes 1/ 0 

data & sc hematics. Fantastic possibilities. 

Removed from sophisticated word processors. 


• Reg. Trademark ol tBM Corp . 

Add $20 For Hd/g. & Pkg. ­ Pay Shipping When Del. 

~ Wnre orCall lorourBarga1n-Packed PERIPHERAL FL YER11 -1._ 

Pdcesare Subject to ChangeonAll l!ems '4,(/ 
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. Books Received 


BASIC, A Hands-On 
Method, Second Edition, 
Herbert D Peckham. New 
York: McGraw-Hill, 1981; 
17.5 by 23.5 cm, 306 pages, 
softcover, ISBN 0-07-049160-7, 
$12.95. 

BASIC-Pack Statistics Pro­
grams for Small Computers, 
Dennie Van Tassel. Engle­
wood Cliffs NJ: Prentice­
Hall, 1981; 21 by 28 cm, 230 
pages, softcover, ISBN 
0-13-066381-6, $16.95. 

Basically Speaking, A 
Guide to BASIC Program­
ming for the Interact Com­
puter, Micro Video Corpora­
tion. Ann Arbor Ml : Micro 
Video Corporation, POB 
7357, 1980; 23 by 28 cm, 201 
pages, softcover, ISBN-none, 
$14.95. 

Data Structures Using 
Pascal, Aaron M Tenenbaum 
and Moshe J Augenstein. 
Englewood Cliffs NJ: Pren­
tice-Hall, 1981; 18.5 by 24.5 
cm, 545 pages, hardcover, 
ISBN 0-13-196501-8, $23.95. 

The 8085 Microprocessor, 
Fundamentals and Applica­
tions (Hands-On), Howard 
Boyet. New York: MTI Pub­
lications, 1980; 18 by 25.5 
cm, 420 pages, softcover, 
ISBN-none, $17.95. 

First Course in Data Pro­
cessing with BASIC, J Daniel 
Couger and Fred McFadden. 
Somerset NJ: John Wiley & 
Sons, 1981; 21.5 by 28 cm, 
443 pages, softcover, ISBN 
0-471-08046-2, $17.95. 

First Course in Data Pro­
cessing with BASIC, 
COBOL, FORTRAN, and 
RPG, J Daniel Couger and 
Fred McFadden. Somerset 
NJ: John Wiley & Sons, 1981; 
21.5 by 28 cm, 532 pages, 
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softcover, ISBN 0-471­
05581-6, $20.95. 

Fundamentals of Program­
ming in BASIC, Robert C 
Nickerson. Cambridge MA: 
Winthrop Publishers, 1981; 
17.5 by 23.5 cm, 400 pages, 
softcover, ISBN 8-87626­
305-8, $12.95. 

Introduction to Computer 
Operations, Second Edition, 
W M Fuori; A D'Arco; and L 
Orilia. Englewood Cliffs NJ: 
Prentice-Hall, 1981; 18.5 by 
24.5 cm, 620 pages, hard­
cover, ISBN 0-13-480392-2, 
$19. 

Introduction to Computer 
Data Processing, Third Edi­
tion, Wilson T Price. New 
York: Holt, Rinehart and 
Winston, 1981; 19 by 24 cm, 
577 pages, hardcover, ISBN 
0-03-056728-9, $18.95. 

Invitation to Pascal, Harry 
Katzan Jr. Princeton NJ: 
Petrocelli Books, 1981; 16.5 
by 24 cm, 233 pages, hard­
cover, ISBN 089433-103-5, 
$17.50. 

MA-2 Microcomputer Ap­
plications , Volume I, 
Howard Boyet and Ron Katz. 
New York: MTI Publica­
tions, 1979; 15.5 by 23 cm, 
461 pages, softcover, ISBN 
0-89704-026-0, $16. 

MA-2 Microcomputer Ap­
plications, Volume 2, same as 
above, 290 pages, ISBN 
0-89704-027-9, $9. 

Microprocessor System 
Debugging, Noordin Ghani 
and Edward Farrell. Somerset 
NJ: John Wiley & Sons, 1980; 
18.5 by 28.5 cm, 143 pages, 
softcover, ISBN 0-471­
27860-2, $43.50. 

Microprogrammed Con­
trol and Reliable Design of 

Small Computers, George D 
Kraft and Wing N Toy. En­
glewood Cliffs NJ: Prentice­
Hall, 1981; 16 by 24 cm, 428 
pages, hardcover, ISBN 
0-13-581140-6, $21. 95. 

The Pascal Handbook, 
Jacques Tiberghien. Berkeley 
CA: Sybex, 1981; 18 by 23 
cm, 500 pages, softcover, 
ISBN 0-89588-053-9, $14.95. 

Programming with FOR­
T RANI WA T FOR! WAT­
FIV, David T Basso and 
Ronald D Schwartz. Cam­
bridge MA: Winthrop Pub­
lishers, 1981; 17.5 by 23.5 
cm, 407 pages, softcover, 
ISBN 0- 87626-638-3, $12.95. 

Systems Analysis and 

Management: Structure , 
Strategy and Design, Donald 
V Steward. Princeton NJ: 
Petrocelli Books, 1981; 16.5 
by 24 cm, 287 pages, hard­
cover, ISBN 0-89433-106-X, 
$25. 

TRS-80 Assembly Lan­
guage, Hubert S Howe Jr. En­
glewood Cliffs NJ: Prentice­
Hall, 1981; 18.5 by 24.5 cm, 
186 pages, hardcover, ISBN 
0-13-931139-4, $15.95. 

Using Microprocessors and 
Microcomputers: The 6800 
Family , JD Greenfield and W 
C Wray. Somerset NJ: John 
Wiley & Sons, 1981; 19.5 by 
24.5 cm, 460 pages, hard­
cover, ISBN 0-471-02727-8, 
$22.95. • 

BYTE's Bits 


Terminal Helps 
Partially Sighted 
and Legally Bllnd 

Some partially sighted in­
dividuals can now work with 
computer terminals thanks to 
M Daniel Simkovitz, a par­
tially sighted Wayne State 
University researcher in elec­
trical engineering. The de­
vice, called the Low Vision 
Terminal System (LVTS), al­
lows people with poor vision 
to see and read computer out­
put. 

The L VTS is a micropro­
cessor-based system that 
enlarges letters and char­
acters to more than three 
inches in height. The size of 
the letters and characters and 
the speed of their movement 
are controlled by the user. 
The display can move hori­
zontally one line at a time or 
scroll vertically through the 

text. Other possible benefi­
ciaries of the L VTS could be 
secretaries, data acquisition 
personnel, or anyone accus­
tomed to working with ter­
minals for long periods. By 
adjusting the height and 
speed of the characters, eye 
strain can possibly be re­
duced. 

Dr Edward R Fisher, asso­
ciate dean for research and 
graduate programs at the 
College of Engineering, as­
sisted Mr Simkovitz with the 
patent process. A US patent 
is pending in Wayne State 
University's name. The two 
are now searching for a man­
ufacturer that will help 
develop and market the 
L VTS. For more information, 
contact Dr Fisher, (313) 
577-3861, or Dan Simkovitz, 
(313) 577-3902, at Wayne 
State University, Detroit Ml 
48202.• 

1 
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Circ le 124 on Inquiry card. 

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 Supplies •Inrush of On/Off Power 

67BF 

TRANSIENTVOLTAGE 
SURGE SUPPRESSOR LISTEDDy_ ~U~I~ .£. 	 ® 


7133 Rutherford Rd. Baltimore, Md. 21207 
(301) 298-3130 800-638-9098 

BY COMPUTER SYSTEM RESOURCES 

• Expandable to ''1 mllllo~ byte system . 
• 4 MHZ operation with no wait states 
• Addressable rn 4K steps 
• 1K segment disable for ROMs. etc. 
• Exclusive memory protect feature 

1 VEAR FACTORY WARRANTY 
SATISFACTION GUARANTEED OR MONEYRERJNDED 

RAM 65 $189. 

BY COMPUTER SYSTEM RESOURCES 

• Expandable to 16 mill ion byte system 
• 110 port bank select 
• Ideal for multi-user systems 
• 4 MHZ operation with no wait slates 
• Plus all of the RAM 16 features 

7131 OWENSMOUTH AVE./ #21D 
CANOGA PARK, CALIFORNIA 91303 
213 I 883-3244 INNOVATIVE 

""'PRODUCTS 

Circle 173 on inquiry card. 
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PPL YING WICAOC O l.IPUTUI TECH-.OLOCV TO nn MAMUfACTUArMC l"'O USTAV 

CENTEC Process Systems Inc. 

/r.f< 

First .inJI..series 
fWt'"'··~ :•.. , £, I -~ 	 • SS? 

r r~ .• , ·_ ·:- ''.;" e Tools Built by and for 
~-, :::..·"::,,"~;:~·: .; ·< ·-~ ·· Manufacturing Industry 

~· '· :. cc;r.;; '' ., "' '' Professionals'" 
i;;.o ..... -•••1C. ~•-l ;;•,;..; (,>;:', " O• r,· • 3 

~ ..." ",;,?:" ·' ~:., · '" !' e'Programs are in Basic 
,,:,,. ~~''.~ ~'.,,.' •. :·i;,; .. for Apple II®, TRS~80® 


' • " . • .. ·~ and ATARI® ~,; 

:-: ,; l - : ' ·~ : l., 

· ' • . Cases Stored on Disc for 
·Later Recall .. ~ 

·l.' 
<• t lI' 

'""; • Escalation of Individual···":; 
f ~f .• . /_f • •) , ~- :•) • • , A. • '. ! '. .. I• • ,.'; Parameters .~'.' ·· '· '.·, · 
0 

., 
,, I' • Multiple' Depreciation ' .; 

''~':r · t 1 o·r • 

-,-,:~--· ;.••t Cl~ (.< Methods · '' '" ·' ·· i.;""'•.
.. 

• Variable Interest and 
11'',iE._:,n·:;;_•·J~ i ~! ~) 

oi·.r;:;;:nrr-r~ ;.1r~1¥!"' "'·'"'~:Tax Rates 

e ~Investment Tax Credits and 
,. "~ Lqssi~Carry Forwar~s ~~~::;:~ 

.1 : ·r -> . ~ .. 

:.e.,. Nla.ny,,Otfler Uniqµe Feature$'.'.·~ 

-. ~ :'~I~~· ,~-Manufacturing cost ~',"·" S:Zf:', i~-;','\ 

'1·~ ·:i::..... ::::~,;,Estimator "MCE" 

yf;:.::.;·~ C"'l?!Z!. ".:"'<'- I r•c;1vr-1 a ;a_ .._ t.l;..2 i., ,~;l 


f)['•jf:~'iil"''IT 4.~•".:~:.~·~' {,;::;,;_1y: ii I •' '>'.· ,1~- e'~· ~·,!ie 


ENl'>"Mf ?1 .>: .~;,_C';; I. I': ~ 1. 75 ,. l; 


2~~;, ,"" ; . • ~ Prepares:Detailed""' : 
~ I Jl--,1·,;, ~· • ' <\J ~ : • .- ' "'f~'-i 't ~., :J..'A' -.:.-.:.~' 

:~ '.;: ..'.~••••• ,1 

1!--~.?·? ~·J .- , .. s.t,, 'f
,....,,. Manufacturing Costs to 

your Specificationr-··i r 
r, ~ ;.·;:;:.,, ·.-. 

•• & 	 ~~·~;~• Effect of Changes " 
Instantaneously 
Recalculated and Printed '' · 

• 	 Data Formatted for Entry __,_,· 
in "DCF" 

CENTEC Process Systems Inc. 

1n11111rc at yo11r IOCii l r:.ompu!er S!Or(~. 11 not available order direct 

0 DCF 5125 00 0 MCE 75 00 0 Both 149 OU 

0 A MERI CAN EXPRESS 0 VISA 0 MAS TERCARD 
_ ___ Check or money order enck>sed __ 

I I I I I I I I I I J I I I I V•~Ofrom ___ 10 __J 

Name _______ (PIP.ase print) Signature --- ---- ­

Street ----- City ____State _ Zip - - -- ­

CENTEC Building 11260 Roger Bacon Drive 

Reston. Virginia 22090 


OR CALL - 703/471-5999 
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, Softwware Revieww · 

Startrek 4.0 and Startrek· 3.5 
Scott Mitchell, 346 S Taylor St, Manchester NH 03103 

Startrek 3,5 is the descendant of Lance Micklus's Star­
trek 3.0. It has been revised five times and is thoroughly 
debugged. It is the most widely distributed Startrek 
game. At first I thought it was unfair to compare Startrek 
4.0 by Jeff Hamilton with Startrek 3.5, but after playing 
version 4.0, I found features in if that I liked, and many 
that BYTE readers might prefer. 

Startrek 3.5 is a menu-driven program. After each se­
quence of events1 you are returned to a list that has 
eleven command numbers and one invisible command. 
From this list, you pick and choose commands as if it 
were a menu. Commands include control of phasers, 
photon torpedoes, impulse and warp drives, long- and 

• 	 Highest possible quaBty 480x512x8 dlgttal video 
Image presently avallable on the marl<et 

• Input capabWty from lV camera or other sources 
• Variety of synchronization choices 
• 2 selectable video A/D conversion circuits 
• Choice oM. 2, 4, 8, 16 or 32 bits per pixel 
• 	 32K-b)te Image memory on the basic system 
• 32, 64. 128 & 256K byte system capacity 
• Ughtpen Input 
• Photographic trigger control Input 
• Software selectable system parameters 
• lnteifaces for TR&80 and other processors 
• 	Com~henslve line or accessories, monitors and 

support software 
460x512 Computer-generated 

SEND FOR FREE CATALOG 

DIGITAL GRAPHIC SYSTEMS 
441 California Ave., Palo Alto, CA 94306 415/494-6088 

short-range sensor scans, and alert status. You can dis­
play the ship's current status, call up damage control to 
see what is or isn't functioning, call for repairs, or have 
the science computer tell you what objects are in your 
quadrant. The ship's computer command takes you into 
a subsystem that scans its data base for data on Klingon 
warships, starbases, class F stars, planets, unexplored 
areas, etc. The computer obtains this information each 

_At a Glance ------------1 

Name 

Startrek 4.0 


Type 

Game 


Author 

Jeff Hamilton 


Manufacturer 
The Programmers Guild 
POB 66 
Peterborough NH 03458 

Price 
$14.95 tape, $19.95 disk 

Format 
Cassette or 5-inch floppy 
disk 

Language 
BASIC 

Computer 
TRS-80 Model I 

Documentation 
Two pages, 11.5 by 18 cm 
(41/2 by 7 inches) 

Audience 
All space-war game fans 

Challenge 
Very good 

Name 

Startrek 3.5 


Type 

Game 


Author 
Lance Micklus 

Manufacturer 
Adventure International 
POB 3435 
Longwood FL 32750 

Price 
$14.95 tape, $19.95 disk 

Format 
Cassette or 5-inch floppy 
disk 

Language 
BASIC 

Computer 
TRS-80 Model I 

Documentation 
Thirteen-page pamphlet, 6 
by 15.5 cm (21/2 by 6 inches) 

Audience 
All space-war game fans 

Challenge 
Excellent 
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Circle 388 on inquiry card. 
Circle 131 on inquiry card. 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes, Surges & 

Hash could be the culprit! 

Floppies, printers, memory & processor often interact! Our unique 

ISOLATORS eliminate equipment interaction AND curb damaging 

Power Line Spikes, Surges and Hash. 


• ISOLATOR (IS0·1) 3 filter isolated 3-prong sockets; integral 

~~~~~,s~'.~~ ~.u.p.~r~~~'.~~;. ~~~~ ~ .~~~'.~.u.~ .1~~~'. ~. ~~ _1~af6re~ 
• ISOLATOR (IS0·2) 2 llller Isolated .:J.prong socket banks; (6 

sockets total); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank .... .................. ........ $62.95 

•SUPER ISOLATOR (IS0·3), slmllar to IS0-1 except double 
lllterlng & Suppression .......... . . .. ......... .. ..... $94.95 

• ISOLATOR (IS0·4), slmllar to 150·1 except unit has 6 
lndlvldually llltered sockets ...................... . .. $106.95 

•ISOLATOR (150·5), similar to IS0·2 except unit has 3 socket 
banks, 9 sockets total ............ .... . .. .. ...... . ... $87.95 

• CIRCUIT BREAKER, any model (add·CB) ............ Add$ 8.00 

• CKT BAKR/SWITCH/PILOT (·CBS) ... . .... . ........ Add $16.00 


Master-Charge, Visa, American Express 

Order Toll Free 1·800·225·4876 


(except AK , HI , MA, PR & Canada) 


~Electronic Specialists, Inc. 
171 South Main Street. Natick. Mass. 01760 

Technical & Non 800 1617 655 1532 

_ 

MARYMAC INDUSTRIES, INC. 
In Texas To Order 21 969 Katy Freeway

Question & Answers 1-800-231-3680Katy (Houston) Texas 77450
1-713-392-0747 800-231-3681 

We would like to thank all of our customers in every state in the U.S. as well 
as France, Germany, Mexico, South America, New Zealand, Canada, and 
Australia that have purchased the TRS-80® from us. 

WE OFFER ON WE ALWAYS 

REQUEST Save OFFER 


Federal Express !2l !2l NO extra charge for Master Charge 

or Visa 

Houston Intercontinental !2l !2l We always pay the freight and 


Airport Delivery insurance 


10010 

150/0


U.P.S. BLUE !2l !2l Toll free order number 


References from people who have !2l !2l Our access to the manufacturer's 
OR 
bought computers from us probably giant warehouse in Ft. Worth, Texas 

in your city enables us to keep you in stock MORE 

fJfSBDis a Registered Trademark of Tandy Corp 

• 

No Tax on Out ofTaxas Shipments!
ED McMANUS JOE McMANUS 

Model Ill In Stock ~ 
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time you request a sensor scan. The invisible command 
saves the game on disk or cassette. 

Startrek 4.0 is not a menu-driven game; instead it runs 
in real time. To compare the two, let's say you were bat­
tling a Klingon warship and you fired your photon 
torpedoes and missed. The Klingon fired back and 
knocked out your science computer. At this point, 3.5 
returns to the menu and waits for you to enter your next 
move. On the other hand, in version 4.0, you must think 
and act quickly because situations occur as in real-time 
events. For example, a Klingon can wander into your 
quadrant, spot and fire at you, and leave you dangling in 
space while you slipped out for a snack. Ship repairs also 
go on in real time. In general, Jeff Hamilton's Startrek 4.0 
has the same commands as Startrek 3.5, but they are 
displayed in a small window on your control console as 
you enter them. 

Startrek 3.5 has extensive and reasonably quick graph­
ics. Sounds have been added to the game, but they are 
kept simple so as not to become tiring after many hours 
of play. Startrek 4.0 doesn't have sound and uses rather 
simple graphics. The screen acc.urately demonstrates 
what is happening, and it shakes wildly when you are hit. 

The objective of 4.0 is to destroy all the Klingons with­
in thirty-two stardates, while stopping at a starbase only 
twice. The objective of 3.5 is to destroy twenty Klingons 
by a certain stardate, but the game does not end there. 
You must also explore and collect as much data as you 
can about an entire region, and you must locate and orbit 

all class M planets. As you're doing that, you must cope 
with pulsars, black holes, and, of course, the crafty 
Klingons. When you have destroyed twenty Klingons 
and feel you have collected enough data, you dock at a 
starbase, where Starfleet Command rates your perfor­
mance on a scale of 1 to 100 % . 

Startrek 3.5 has a three-dimensional universe (8 by 8 
by 3) with 192 quadrants; a quadrant has 64 (8 by 8) sec­
tors. Startrek 4.0 has a two-dimensional universe (8 by 8) 
with 64 quadrants. Again, each quadrant has 64 (8 by 8) 
sectors. 

In Startrek 4.0, the computer can be used to help you 
figure out the exact coordinates to fire photon torpedoes 
or to navigate the ship. This helps your accuracy when 
you first start playing the game. Klingon warships using a 
cloaking device that makes them seem invisible are an ex­
tra problem in version 4.0, because they are immune to 
the photon torpedoes when in this state. In 4.0, but not in 
3.5, if a star is in your path, you must navigate around it. 
In version 3.5, you must be true to your Starfleet orders, 
and never destroy a planet, star, or starbase, or the game 
ends immediately. The Klingons can maneuver out of the 
way of photon torpedoes and phaser fire. 

Conclusions 
While Startrek 3.5 is my personal favorite, Startrek 4.0 

has an interesting angle to it. To some, the real-time 
aspect of 4.0 may make all the difference, but, all in all, 
both games are smooth-running and well debugged.• 

Model 11 64K 3360.00 freight included 
Model 111 32K 2150.00 freight included 
Daisy Wheel Printer 1710.00 freight included 

We can save you more on all the TRS·80 Computers, 

and we will! All carry the factory warranty and all 

items are brand new. We have the full line of TRS-80 

computer products. Call collect (303) 945·2864 for 

price quotes. 
WE PAV ALL SHIPPING 

NO TAXES ON OUT OF STATE SHIPMENTS 

W-B SPORTING GOODS 
Authorized ltadle J1aaelt Sales Center No. G527 

727 Grand Avenue 
Glenwood Springs, Colorado 81601 

CALL COLLECT (303) 945-2864 

SUMMER 1981 
SHORT COURSES 

PASCAL PROGRAMMING 
AND MODERN 
PROGRAMMING METHODOLOGY Date: July 13-16 

STRUCTURAL DESIGN 
FOR EARTHQUAKES Date: July 13-17 

GEO-SIGNAL PROCESSING Date: July 13-17 

WIDEBAND INTEGRATED CIRCUIT 
DESIGN TECHNIQUES Date: July 27-31 

DIGIT AL AVIONICS SYSTEMS 
FOR AIRCRAFT Date: July 27-31 

MODERN INERTIAL NAVIGATION 
SYSTEMS WITH EXTERNAL AIDING Date: August 3-7 

DRILLING AND DRILLING FLUIDS Date: August 3-7 

YOUR 1982 PARTICIPATION 
IS INVITED 

• As A Course Lecturer 
· As A Course Coordinator 

UNIVERSITY OF SOUTHERN CALIFORNIA 
Continuing Engineering Education 
Powell Hall 216, University Park 
Los Angeles. California 90007 

(213) 743-6708 
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Circle 259 on inquiry card. 

The ZVX4 MEGABYTER is for the APPLE II user 
who wants to DOUBLE file size, expand the 
capability of existing business software, and make 
other SERIOUS applications more viable. 

Now you can have compatibility with IBM, 
INTEL, CP/M•, Z80 Softcard*, UCSD Pascal, and 
others. 

Look what the MEGABYTER dual density 8" 
floppy disk controller, with its LSI circuitry and 
reliable industry standard IBM 3740 format, 
means to you: 

INCREASED STORAGE 
• Increase online storage to 2 Mega bytes 
• Double your maximum accounts and file size 
• Add high capacity efficient hard disk backup 
• Control up to 4 Shugart SA800/SA850 drives 

IMPROVED COMPATIBILITY 
• Operate APPLE DOS 3.113.2/3.3, mini disks 
• Preserve existing software investment 
• Interchange data with other computers 

SlMPUFlED OPERATION 
• Reduce disk handling and I/O slot usage 
• Gain automatic single/double density operation 
• Change to double sided drives with one switch 

Available at your Apple dealer. Call or write today!! 

~ 
SORRENTO VALLEY ASSOCIATES . sVA 11 722 SORRENTO VALLEY ROAD 
SAN DIEGO, CA 92121 
(714) 452-0101 

• CP/M trademark of Digital Research, Inc. 
ZSO Softcard trademark of Microsoft, Inc. 

Circle 338 on inquiry card. 

pt-llO 

IModem KitI I300 Baud Acoustic CouplerI I

I $69.00 I

I I 

Includes: Power SupplyI 
Speakers I 
Printed Circuit BoardI 
All Integrated Circuits. I 

Resistors & CapacitorsI 
Instruction and Trouble I

Shooting BookI I 
Order Direct or Call for the LocationI of the Closest Dealer I 

Add $4.00 tor Shipping Charge. 
Ohio Residents add 6.50/o for Sales TaxI I 

MASTERCHARGE II VISA 

14600 0011011 Avonuo e Clmlond. Ohio 44107 e (216) 221-9000- ­ .I
Allow 6 weeks for DeliVeryL. ------­

0GENERAL LEDGER PAYABLES 

RECEIVABLES • ORDER ENTRY 


INVENTORY CONTROL • PAYROLL 

JOB COSTING • WORD PROCESSING 


DATA BASE MANAGEMENT 


Quick up and running 

Step by step instruction manual 


Complete instructions-over 900 pages 

Free telephone assistance 


All Bookkeeping packages are Interactive or Stand Alone 

Originally developed by Osborne and Associates 

Return within 15 days if not satisfied for refund 


CRT independent-runs on any terminal 

Requires 2.2 CP/M and 2.07 C-Basic 


Up and running on: Altos, any 8" Single density CP/M 

system format, Altos, Cromemco, Dynabyte, 

TRS-80 Mod II, Northstar DD, Vector Graphics. 
Many others. Sample data with each program 

General Ledger ....•.....$195 Inventory ..... . .........$395 

Payables ........ ........ $195 (Manufacturing) 

Receivables .............$195 Inventory ...............$395 

Payroll and Job Costing ..$195 (Wholesale) 

Order Entry .......$395 Inventory . . . . ..........$395 

Manuals for above ........$20 (Retail) 


Manuals for above ...... ..$20 

MARATHONCOMPUTERSVSTEMS 

575 Middlefield Road Suite #J 


Palo Alto, CA 94301, 415-328-5391 

VISA • Master Charge • C.O.D. • Company Check 


TRS-80 is a Trademark of Radio Shack, Inc. 

CP/M is a Trademark of Digital Research, Inc. 
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I Software Review 

The BOS C Contpiler 


Christopher Kern, 201 I St SW, Apt 839 

Washington DC 20024 


The ubiquitous Pascal compiler has joined the ubi­
quitous BASIC interpreter as a staple of the microcom­
puter programming environment, bringing with it the 
concepts of hierarchical program design, orderly pro­
gram development, and legibility that generally fall to­
gether under the heading "structured programming." 

But for those who are not ideologically committed to 
the proposition that Pascal is the most congenial pro­
gramming language-and who have access to an 8080­
based computer and the CP/M operating system-I would 
like to suggest an alternative: a language created at Bell 
Laboratories, named, with characteristic concision, C. 
C provides the same structured programming approach 
as Pascal, but it has a cleaner and crisper syntax, one that 

.,_At a Glance-------------"""" 

Name 
BOS C compiler 

Type 
8080 compiler 

Distributor 
Lifeboat Associates 
I65I Third Ave 
New York NY I0028 

Price 
Complete package, 
$145; documentation 
only, $25 

Format 
Available for all 
CP/M systems 

Computer 
Any 8080-based com­
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puter running Digital 
Research's CP/M oper­
ating system (pro­
grams compiled by the 
BOS C compiler can 
be tailored to run on 
any 8080-family com­
puter) 

Documentation 
70 pages; 22 by 28 cm 
(81/2 by 11 inches) 

Audience 
Application program­
mers and system pro­
grammers who require 
a C compiler running 
in an 8080 environ­
ment 

is both closer to the ultimate machine language of the 
computer and, paradoxically, somewhat easier to 
become familiar with than Pascal. 

My recommendation is largely a product of my ex­
perience with one of the best and least expensive pro­
gramming language packages I have come across: the C 
compiler developed by BO Software (by Leor Zolman of 
Cambridge, Massachusetts). I have been using the BOS C 
compiler for over a year, and I · think many hobbyists 
who aren't already using a modern, high-level language 
could easily switch to C from their BASIC interpreter. C, 
like BASIC can be learned quickly, but it has resources 
that BASIC even in its ingeniously extended forms, can't 
match. And while the BOS C compiler does not provide 
as convenient a programming environment as BASIC­
no compiled language really can-it comes about as close 
as possible to eliminating the worst annoyance of many 
compilers running on microcomputer systems: the long 
wait between idea and execution as the compiler cranks 
out an assembly-language file that must itself be compiled 
(run through an assembler) before the object program can 
be tested. 

The operation of the compiler is relatively straightfor­
ward and quite fast. The command "CCI filename.C'' 
reads in the source program (which has been prepared us­
ing the host system's editing facilities and saved as a file 
on disk), parses it, and leaves the resultant intermediate 
file in memory. As CCI goes out of business, it calls in 
another program, CC2, as an overlay (ie: it takes the 
place of the previous program). CC2 is the code gener­
ator: it saves the C machine-code program on disk in a 
special relocatable format. The relocatable machine-code 
program is turned into executable, absolute machine code 
by the linker, CLINK, which also merges the user's pro­
gram with previously compiled program files (such as the 
standard C function library) if necessary. The entire 
source file is read into memory before compilation 
begins, but because it is possible to link separately com­
piled modules together, the available memory space of 
the computer does not limit source-program size. If the 
source code is too long to fit into the available memory at 



Circle 177 on inquiry card. Circle 320 on inquiry card. 

Features: Model CPUl·ZBO 
• 2/ 4 Mhz SW selectable. • Built in 8 Prioritized Vectored lnlerrupts with 8 possible levels 

of Nesled Interrupts using powerful Mode 2 of ZBO. all done in Hardware. expandable wilh 
external ckt. • Vector Jump on RESET, in 4K increments. • Supports 2K of EPROM (nol 
supplied), OMA , dynarmic RAM refresh many more . 
*Kit comes with all parts except chips connected to Interrupts. 

Features: Model 3SPC 

""INTERFACE: 1"" 
1/0. Memory 

Interface Board 
S229 A & T 
$209 A & T, Without Cassette Interface 
Sl 54 Kil. Without Cassette Interface 
S 15 Parts For Cassette lnte1face 

• 3 Serial w RS232C or 20ma Current Loop, 1 Parallel. • 4K of EPROM / ROM and 4K of 
RAM (ROM/ RAM not supplied). • Buill in Kansas City Standard Cassette interlace usable lo 
1200 Baud. • Generates all popular baud rates up to 19 .2K baud. including 110 & 134 .5. • 
SW settable Address. Baud Rales. Ports. • CTS (Clear to Send) Displayed as a status bit on 
CH 3. 

.. UN ISELECT' 16 K Static RAM wilh universal Bank Selecl. 200 ns mem chips 
Model 16KUS $235 A & T $209 Kit S 38 Bare Board. Documentalions 

All boards meet IEEE-SI OD standards. Fully socketed. solder masks. gold contacts. and 
guaranteed for one full year. Kit guaranleed parts, only. 
Delivery: from stock to 72 hours . Ordering: You may call for M. C.. Visa or C. O.D. orders 
(Add $4.00 for C.D.D.} Personal checks o.k... but M.D. speeds shipment. Takes 7 to 15 days to 
clear personal checks before shipping. 
Undamaged boards can be returned within 10 days for full refunds. Illinois residents add 5'!.% 
sales tax. 

D.E.M. & DEALER PRICING AVAILABLE 
P.O . Box 906 Phone: 
Aurora. IL 60507 (312) 897-7749s.c. Digital 

Why Do Professionals Prefer 

BECAUSE 

• Unique software • Technical support • Quick 
dehvery • Established company • Release 2 
CP/ M 1 (some packages under UNIX' and TRSOBS~) 
• Quality software • In-house expertise • Fast 
response • User orienta11on • Compet11ive prices 
• Customer service • \krlia1im•6 media • Onyx 
hardware (CPIM and UNIX versions) 
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Business 

Medical 


Boards for S-100 BUS 
from S.C. Digital 

""CPUl-Z80"" 
Adranced ZBDA based CPU board 

$219 Assembled and Tested 
$149 Kit •11ess Interrupt) 

BECAUSE 

Unique swift routing cybernetics response system 
gives you no-nonsense technical answers that save 
you time. Call : (714) 848-1922. 

•NEW RM/COBOL' appllcallons: 
• Order Entry/Inventory • Receivables • Payables • 
General Ledger • Financial Modeling • Client Account­
ing-and more on the way! 

• NEW CBASIC2' applications: 
• REAP (Real Estate Acquisition Package). 

Real Estate 

Computer Systems 
 Software from Cybernetics? 

RM/COBOL-The new standard for microcomputer COBOL!! The only COBOL TRS-80'. Model II CP/M-The fastest Mod II CP/M with the most features. Out­
!or CP/M (also on TRSDOS & UNIX) with alternate keys (multi-key ISAM), CRT standing teaching documentation tor newcomers to CP/M, multiple CRT emula­
screen handllng, Interactive debug, and the most useful Level 2 features. Compat­ llon, down loading package, support for CORVUS 10 Mb hard disk. Ma1p- addi­
ible with RSCOBOL•-but runs laster. tional user-oriented features. 

Plus existing CBASIC2 packages: And syslem software packages· Distributed 1n UK by· 
APH (Automated Patient History) MAGIC WAND' Editing/ Word Processing Microcomputer Appl1cal1ons Lid 
Osborne & Assoc.- Payroll • Payables/Receivables • General Ledger C8ASIC2 Compiler BASIC 11. Riverside Court. Caversham . Reading . England 
NA08 (Name and Address) OSORT• Soft Merge Package TEL: !0734) 470425 
PMS (Property Management System) 

Inquire for detalla 
8041 Newman Ave . Suite 208

Trademarks of . 'Ryan-McFarland Corp .· Compiler Systems. Inc . ·01g1tal Research. 'Bell Huntington Beach. CA 92647
Telephone Laboralones. Inc.. ' Tandy Corp. ~verbatim . Inc . Cybernetics . Inc . ·struc­
tured Syslems Group. Inc .. 9 Small Business Appl1ca11ons. Inc (714) 848-1922 

BYTE June 1981 357 



one . time, it can simply be divided up and compiled in 
pieces. The use of a separate linker also makes it possible 
to create libraries of compiled functions (such as the C 
standard library, which supplies a number of basic input/ 
output and utility functions in every system that supports 
the C language) that can be used in the future as, essen­
tially, part of the language itself. 

The manual states that the parser (CCl) Operates at 
about twenty lines of source code per second and that the 
code generator (CC2) runs at about seventy lines of 
source per second. In practice-at least on floppy-disk­
based systems-the main limitation on compilation speed 
is the speed of disk input and output. On very long pro­
grams, there may be a wait of perhaps a minute while 

-. 

A Comparison of C and Pascal 
C programs and Pascal programs look quite a bit alike. 

They should-the two languages have a lot in common, in­
cluding sets of similar primitive operations that make direct 
Pascal-to-C or C-to-Pascal translation feasible. Yet enough 
differences exist to give the two languages a distinctly dif­
ferent "feel." 

The most visible difference is block structure; C programs 
do not have the true block structure found in Pascal pro­
grams. A C program is a collection of separate functions; 
thus one function cannot be nested within another and called 
as a separate entity. C functions may contain blocks of code 
that are either executed completely or not at all, but they are 
not named as functions themselves, and they must be in­
cluded in-line as part of the normal program flow within the 
function. . 

C uses only functions, where Pascal distinguishes between 
functions and procedures. In practice, the only real dif­
ference is that any C function can return a value to its calling 
routine. This is but one example of Cs relaxed programming 
philosophy. Other examples include the ability to assign 
freely between integers and charaE:ters, and between pointers 
and unsigned integers, the latter providing virtually 
unlimited opportunity to perform address arithmetic within 
the host system's available memory space. There are times 
when this flexibility is very convenient, but there is a price: 
the compiler won't prevent a foolish move if the programmer 
insists on it. Whereas Pascal takes a very rigid, protective, 
and rather mathematical attitude toward program construc­
tion, Callows the programmer a certain amount of freedom. 
This makes sense: Pascal was designed as a teaching lan­
guage, and C is a production programming language that 
allows the programmer to do things that he may want to do, 
at the expense of some conceptual niceties. 

Both C and Pascal allow parameters to be passed to sub­
routines by value and by reference. This means that the 
called subroutine can receive either its own local copy of a 
parameter (which it can alter at will without changing the 
value of the variable as far as the calling routine is con­
cerned), or a reference to the callirig routine's variable (which 
can be subsequently altered by the subroutine that has been 
called). 

Each language also provides pointers-variables that point 
to memory locations, such as the beginnings of arrays. In 

CCl crunches away. Obviously this can be shortened 
considerably by compiling only the part of the program 
that is being worked on and linking it with other, 
previously compiled, routines. Even with relatively long 
programs that are compiled as a unit, however, I did not 
find the delay in compilation to be objectionably long. 

For most users, the speed at which a compiled program 
runs, not the length of time required to compile it, is what 
really matters. I am reluctant to express this in terms of a 
benchmark, since the proposed benchmarks I have seen 
(1) require assumptions about the type of program that 
will be compiled that cannot hOld from one user to the 
next; (2) can be properly compared only between systems 
that have both the same processor throughput and the 

Pascal, pointers tend to be useisparingly, while in C they 
are much more common. Here again, C is unwilling to pro­
tect the programmer from. himself. Pointers are risky. If they 
are misused, they can point somewhere entirely unexpected 
and clobber an innocent piece of unrelated code with pre­
dictably disastrous results. They can, however, make for ex­
tremely efficient programs, and c encourages their use. 

Chas been described as a relatively low-level language. It 
generally operates on the same primitive data objects as the 
computer itself, and it does not provide certain composite 
operations. For example, a string in C is a series of characters 
beginning at a given memory location, not a discrete entity 
that can be passed or assigned as a unit. Explicit functions are 
used to provide more sophisticated facilities for manipulating 
data objects, as well as for input and output. The more com­
mon primitive operations are provided in the C standard 
function library. Others must be written by the programmer. 

One ofC's most distinctive features is its unusual-and un­
usually concise-set of operators. Chas multiple assignment 
operators that leaq to expressions of the form x + = 1 or 
y > > = 4. These mean, respectively, "let x equal x plus 
one" and "let y equal y logically shifted right 4 bits." Another 
unique C concision is the ? : (if. .. then) operator. It is used in 
expressions of the form y = x > 0 ? 1 : 0. This means "if x 
is greater than 0 let y=l; otherwise, let y=O." 

BASIC exists in thousands of dialects. The same diffusion 
seems to be taking place:--to a lesser extent, fortunately­

. with Pascal. Thus far; not many compilers operate on varia­
tions of C, so true portability between computers still exists. 
I know of three microcomputer C compilers: the BOS com­
piler (which implements a very complete subset of the lan­
guage); one for a considerably more restricted (and ;lightly 
archaic) subset 'of C that was published, in C source code, in 
the May 19BO issue of Dr Dobb's Journal of Computer 
Calisthenics and Orthodontia (this compiler is available from 
Walt Bilofsky, 1447B Glorietta Dr, Sherman Oaks CA 91423, 
in CP!M and Heath HOOS formats); and Whitesmiths' C 
Compiler, which provides the full C language for various 
BOBO-family and DEC LSI-11 systems (Whitesmiths Ltd, POB 
1132, Ansonia Sta, New York NY 10023). An excellent C-like 
interpreter is available from tiny-c associates, POB 269, 
Holmdel NJ 07733 (see my review of tiny-c: "A User's Look 
at tiny-c," December 1979 BYTE, page 196). A tiny-c com­
piler is also available. 
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Ad#14 SOFTWARE 


CP/M users: specify disk systems and formats. Most formats available 
v' (New items or new prices) ,,_< v 

CP/M• ~~«.:;,"< 
ARTIFICIAL ~*°·l/.l~,;;
INTELLIGENCE <> ~ 0 

,_, Medical . ... . ..... . .... $B49/$40 
.,.. Dental . ............... $B49/$40 

COMPLETE BUS. SYSTEM 
Creator . . .. .. $269/$25 
Reporter . ....... , . . . .. $169/$20 
Both .. .......... . ... .. $399/$45 

COMPUTER CONTROL 
Fabs. .. .. . .. . . . . . . . . $159/$20 
UllraSort II. . ...... ... $159/$25 

COMPUTER PATHWAYS 
Pearl (level 1]. ... $ 99/$25 
Pearl (level 2) . ........ . $299/$40 
Pearl (level 3). . $549/$65 

DIGITAL RESEARCH 
CP/M 2.2 
Nor thstar . . . .. $149/$25 
TRS-BO Model II (P& T).$159/$35 
Micropolis. •......... .$169/$25 
Cromemco. . . . . $1 B9/$25 

PL/I-BO .$459/$35 

BT-BO . ............ .... $179/$25 

Mac .. .......... .. . .. S B5/$15 

Sid .. ........... . . .$ 65/$15 

Z-Sid .. ............ ... $ 95/$ 15 

Tex . ................. $ 70/$15 

DeSpool . ............ . $ 50/$ 1 O 


DYNAMIC MICRO­
PROCESSOR ASSOC. 
Ascom ............... $109/$15 

CBS . $369/$45 
OMA -DOS. . . .$179/$35 

GRAHAM-DORIAN 
General Ledger. ...... . $ 729/$40 
Acct Receivable . . . . . . $ 729/$40 
Acct Payable . ...... . . . $729/$40 
Job Costing . . . . . . . . .. $729/$40 
Payroll . ........ . . . . . $493/$40 
Inventory. ........... . $493/$40 
Cash Register. . . . . . . . . $493/$40 
Apartment Mgt .. ....... $493/$40 

KEY BITS 
String/ BO . . . . . . . . . . . $ B4/$20 
String/BO (source). $279/$na 
Word Search . . . . . . . . . . $179/$25 

MICRO-AP 
S-Basic . . . . . . . . . . . . . $269/$25 
Selector Ill ........ . .. $269/$25 
Selector IV . . .. $469/$35 

MICRO DATA BASE 
SYSTEMS 
HOBS . ........ ,, .... .$269/$35 
MOBS .... ....... . .... $795/$40 
ORS or ORS or RTL. ... $269/$35 
MOBS PKG ....... . . $1295/$60 

MICROPRO 
WordStar . . . $324/$60 
Customization Notes . .. . $ B9/$na 
Mail-Merge . ..... , ... . $114/$25 
WordStar /Mail-Merge. $434/$B5 
DataStar. . . . $249/$60 
WordMaster. ....... . $1 19/$40 
SuperSort I .......... . . $199/$40 

MICROSOFT 
Basic-BO . ........... . . $294/$30 
Basic Compiler. ... . . $329/$30 
Fortran-BO . ........... .$349/$30 
Cobol-BO . . . . $574/$30 

v' M-Sort . ....... , .. .... $125/$20 
Macro-BO . . $144/$20 
Edit-BO . • . , ........... $ B4/$20 
MuSimp/MuMath ..... $224/$25 
MuLisp-BO . ...... ,, .... $174/$20 

ORGANIC SOFTWARE 
Te xtWriter 111 ........ . .. $1 11 /$ 20 
DateBook. . . . . . . . S269/S25 

.,.. Milestone . . . . . . . . . . $269/$25 

OSBORNE 
General Ledger . . .. . .. $ 59/$20 
Acct Rec/Acct Pay ... $ 59/$20 
Payroll w/Cost. ... $ 59/$20 
All 3 . .............. , . $129/$57 
All 3 + CBASIC-2. .. $199/$7 1 

PEACHTREE"· 
General Ledger . . .. .. . . $399/$40 
Acct Receivable. . $399/$40 
Acct Payable. . . $399/$40 
Payroll , . . . . . . . . . $399/$40 
Inventory . . . . . . .. .$399/$40 
Property Mgt. . . . $799/$40 
CPA Client Write-up . . .. $799/$40 
Mailing Address . .$349/$40 

SOFTWARE WORKS 
Adapt. . . . . . . . .. $ 69/Sna 
Ratfor . .•. , .......... $ B6/$na 

SOHO GROUP 
MatchMaker . . ,. . $ 97 /$20 
WorkShee I. . . . $177 /$20 

STRUCTURED SYSTEMS 
GL or AR or AP or Pay.. $599/$40 
Inventory Control. . .. $449/$40 
Analyst. .. . ...... . .. . . $199/$25 
OSorl. .. .. . .. .. • .. . . $ B9/$20 

SUPERSOFT 
Forth (BOBO or ZBO) . .$149/$25 
Diagnostic t i . $ B4/S20 
Other. ...... , . . . . . . . . less 10% 

TCS 
GL or AR or AP or Pay .. $ 79/$25 
All 4 . ..... . ........... $269/$99 

WHITE SMITHS 
"C" Compiler. ....... . . $600/$30 
Pascal (incl "C") . ..... .. $B50/$45 

"DATA BASE" 
F MS-BO. .. . . . . . .. . ... $649/$45 
dBASE II ............ . $629/$50 
Condor. .............. $599/$30 
T.I. M .. ................ $329/$35 


"PASCAL'' 
Pascal/MT+ , , . . ... . . . . $429/$30 
Pascal/Z . ...... _. . . . . $349/$30 
Pascal/UCSD. . . . .. $299/$30 

.,.. Pascal/M. . $1B9/$20 

"WORD PROCESSING" 
SpellGuard . . . .$249/$25 
Spell Binder . . ,. . .. . . $349/$45 

::~~1~6'~~d ~::::::::: - m~~m 
"OTHER GOODIES" 
Tiny "C". ........ . . ... $ 89/$50 
Tiny "C" Compiler. ... $229/$50 

v' CBASIC-2 .......... . $ 9B/$20 
Nevada Cobol . . $129/$25 
MicroStat . ,,.,.... . $224/$15 
Vedit.. ... . .. . $ 99/$15 
Prof Time Bill (Asyst) . .. $5~9/$40 
ES0-1 . .... ,,,,,, . $1349/$50 
Mini Model . ..... ...... $449/$50 
StatPak. . . . . . • . • . $449/$40 
Micro B + . ......•.... . $229/$40 

v'BSTAM .. . .. $149/$10 

APPLE 11· 
MICROSOFT 
Soflcard .. . ......•. , . , $292 
For tra n . . . ,, .. . ...... . $179 
Cobol .. ....... . .. .. . .. $574 

PERSONAL SOFTWARE 
,,,,,. Visicalc . ............. S 99 

CCAData Mgr . .$ B4 
,,. Desk top/Plan 11 . . $159 
.,... Visiplol. . . . . . . . . ..... $149 
.,.. Visitrend/Visiplot . ..... . $229 
P" Visidex . . ... . $159 
v' Visiterm . .... . $129 

Zork . . . . $ 34 

PEACHTREE· 
General Ledger . . $224/$40 
Acct Receivable . . $224/$40 
Acct Payable . ........ . $224/$40 
Payroll . .... ,,,.,.. .$224/$40 
Inventory . . . . . . . . . $224/$40 

"OTHER GOODIES" 
Super-Text II .... . . $127 
Data Factory . . . $129 
DB Master . .. .. .. . . . $159 
Ledger Plus . . . . • . . . . $549 
Charles Mann . . ... , .... less 15% 
STC . .. ... .. .. . .less 15% 

v" IUS . . ........ .. . less 15% 


ORDERS ON LY-CALL TOLL FRE E VISA• MASTERCHARG E 
1-800-854-2003 ext. 823 •Calif. 1-800-522-1500 ext. 823 

Overseas-add S10 plus additional postage • Add $ 2.50 postage and handling 
pereach item• California residents add 6% sales tax• Allow 2 weeks on checks. 
C.O.D. ok • Prices subject to change without notice. All items subject 
to availability• ®-Mfgs. Trademark. 

THE DISCOUNT SOFTWARE GROUP 
6520 Selma Avenue. #309 • Los Angeles. CA 90028 • [213) 666-7677 

Circ le 120 on inquiry card. 

Circle 145 on inquiry card. 

16K APPLE II 
32K APPLE II 
4 8K APPLE II 
DISK W CONTROLLER 
DISK ONLY 
APPLESOFT CARD 
INTEGER CARD 
PASCAL SYSTEM 
SILENTYPE PRINTER 

RAM MEMORY 
FOR TRS- 80, APPLE II 
16K SET 4 11 6's 

NORTH ST AR COMPUTERS 

HRZ- 1 D-32K-ASM 2 125.00 
HRZ- 2D -32K-ASM 2475.00 
HRZ-10-32K-ASM 23 7 5.00 
HRZ- 20 -32K-ASM 2990.00 

VERBATIM DISKETTES 
BOX OF 10 5 Y. " 29 .50 
BOX OF10 8" 39 .50 

FREDERICK COM PUTER PRODUCTS 

MUNICIPAL AIRPORT 


FREDERICK, MD, 21701 

(301) 694-8884 


Expand Your 

HEATH/ZENITH-89 

•The MOBS Networking Data Base 


System with Query, 

Recovery Logging. Restructure, more . ' '. $1400 


• Mass Storage 
8" REMEX drives. single .. . . . . ... . .. $1650 

dual . . ' ' . ' ' .. . ' • ' . . . ... $2350 

• ST506 SMBµ Winchester, . ..... . . . .. ..... . $1400 

with two drive ACT controller . ...... . . . . .. . .. $2500 


• GRAPHICS for the Z-89 
Maxtek 512x256 graphics board . . . .. .. . . . . . $ 850 

• New IDS Tiger 560 Printer, 
14.5", Hi-Res Matrix with 
Plot and Word Processing firmware ... $1595 

• PLUS, the whole Magnolia Microsystem line 

(discounted up to 10%) 


Add 1 % shipping & insurance. Calif residents add sales tax. 

DEVELOPMENT 
CORPORATION/l/ICD 

1445 Koll Circle, Suite 111, Sanjose, CA 95112• (408) 947-1101 
(call 800/ 555· 1212 for our toll free number) 
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same disk-access speed, and (3) are of dubious value 
when used to compare different programming languages 
because it is unlikely that the benchmark programs will 
be of equivalent efficiency in all languages. 

Having said all that, I will venture the opinion (ac­
knowledging that it may be even more misleading than a 
benchmark program) that programs compiled on the 
BOS compiler run very fast indeed. Not as fast as those 
coded in assembler, obviously, but much faster than any 
BASIC interpreter, considerably faster than any pseudo­
code Pascal system (a technique that amounts to semi­
compilation, with object code being generated for a 
"pseudo-machine" that is emµlated by the host 
computer), and about as fast as those created by any 
microcomputer compiler I have seen. I have used BOS C 
to compile a rudimentary LISP interpreter, and while it's 
no match for a machine-coded LISP, the project demon­
strated to my satisfaction that the BOS compiler is suit­
able for system-programming purposes. 

BOS C is a true subset of the standard C language. 
Very little is left out. The most serious omissions are the 
lack of static variables and initializers. Several library 
functions are supplied to remedy the latter, although in­
itialization remains somewhat more awkward than in 
standard C. Also absent are floating-point real numbers 
and long (32-bit) integers. A series of subroutines to per­
form floating-point conversions and arithmetic is sup­

plied with the package, but this is not as convenient a 
way to provide real numbers as building them into the 
language the compiler accepts directly. 

A considerable amount of work has been done to 
relieve the programmer of some of the more tedious 
aspects of the CP/M operating system. Library functions 
permit the use of the standard CP/M carriage-return/ 
line-feed sequence to terminate a line or, at the user's op­
tion, the single newline character that is standard in other 
C programming environments. Buffered file routines are 
supplied as part of the standard library, which permits 
the programmer to write data to disk a character at a time 
instead of in blocks of 128 characters, as required by 
CP/M. Dynamic storage allocation and deallocation are 
also provided, so the user can create and dismantle com­
plex data structures at run-time, and therefore reuse the 
memory area allocated to them (even though CP/M itself 
contains no allocation mechanism) . 

It's a shame the BOS compiler doesn't go one step fur­
ther and provide redirected input and output; this would 
have permitted the user to write a program using a single 
I/O stream and then specify at run-time whether the pro­
gram was to communicate with the console, a modem, a 
disk file, etc. Some high-level language compilers provide 
a debugging option that allows the user to trace program 
execution and print out variable values. Alas, BOS C is 
not one of them. Short of that, the best debugging tool I 

YOUR APPLE SPECIALIST 

HAS THE WORD PROCESSOR 


FOR YOU... 


WRITE-ON!™ 


Write-on! is a simple-to-use This program and more are 
professional word pro­ described in Rainbow's 
cessor which allows you catalog (produced using 
flexibility and versatility in Write-on!) which represents 
your writing tasks. the largest collection of 

produc ts (from every major 
Apple II - 48K - manufacturer) for your 
Applesoft -Disk APPLE computer. 

Opc:n Tuesday - Friday 
10 A.M. • 5 P.M. 

Call or writi: today for you r 
FREE catalog. 
U.S.A. (c11ccp1 California) 
(800) 423-5441 
California and Foreign 
(213) 349-0300 

For technical qucs1ions: Phone (213) 349-5560 


Garden Plaza. Shoppinc CcnCC'f 
9719 Rcs.nl11 eoulc\·ud, lkp1 . evw 
Nonhrid1c, C11l ifor ni11 U .S .A . 
91124 
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INTRODUCING 

COGNIVOX Series VI0-1000 


A Revolutionary New 

Voice Input and Output Peripheral 


High Fidelity Voice Response 

Industrial Quality Recognition 


PET - AIM-65 - APPLE II 

COGNIVOX series VI0-1000 is a top-o f-the- line voice I / 0 
periphera l for business and educational applications and the 
demanding hobbyist. 

It can be trained to recognize words or short phrases drawn 
from a vocabulary of 32 entries chosen by the user. It wi ll talk 
I.Jack with up to 32 words or short phrases. In disk based systems. 
response vocabularies can be stored on th e disk and brought to 
memory as needed. giving an eff ectively unlimited number ol 
vocabular y entries. The quality of voice response is excellent. 
and 11 1s far superior to that of speech synthesizers. 

COGNIVOX series 1000 comes complete and ready to plug 
into your computer (the computer must have at least 16K of 
RAM) It connec ts to the parallel I / 0 port of th e PET. to the game 
paddle connec tor on the Apple and to the Jl port on the AIM -65. 
Connectors are included as requi red. Also included are a 
microphone. cassette with software and extensive user manual. 
A built-in speaker/ amplil1er 1s provided as well as a jack for 
connec ting an external speaker or ampli fier. 

Software supplied with COGNIVOX inc ludes two voice 
operated. talking video games. VOTH and VOICETRAP. These 
games are absolutely cap1tva t1ng to play. and the only voice 
opera ted talking games that are commercially available. 

Adding voice II 0 to you r own programs is very simple . A single 
statement 1n BASIC is all that is requi red to say or to recognize a 
word. Complete instructions on how to do 1t are provided in the 
manual. 

In keeping with the VOICETEK tradi tion of high performance at 
af fordable price. we have priced COGNI VOX series 1000 at the 
unbelievably low. introduc tory price of $249 (plus SS sh1pp1ng 1n 
the US. CA add 6% tax . Foreign orders welcome. add 10% for 
handling and sh1pp1ng via AIR MAIL) When ordering. please give 
the make and model of your computer. the amount of RAM and 
whe ther you have disks or not. 

In add1t1on to COGNIVOX series VI0-1000. VOICETEK 
manufactures a complete line of voice 1/0 peripherals for most 
of the popular personal computers. Speech recognit ion-only 
peripherals are available for th e 8K PET and the 4K AIM . 

Fo r more informat ion ca ll us at 805-685-1854 or write at the 
address below. 

Dealer Inquiries invited. 

Dept B, p _Q, Box 388 VOICETEK Goleta, CA 93116 
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CATCH THE S-100 INC. BUS! 

OUR 
LIST SPECIAL 

PRICE CASH 
PRICE 

Morrow Designs Discus II D 
Double Density Disk System 
w/CP/M & Microsoft Basic A&T 1199 .00 959.00 

Godbout XX-20-32K Static 
Memory Board A&T 699 .00 549.00 

~0iif.,.rJi 

S.D. Systems VDB 80x24 Kit 437 .00 349.00 
Ithaca lntersystems MPU-80 

Series 11 Z-80 A&T 395.00 316.00 
SANYO 12" Black & White 

Monitor 300 .00 209.00 
Potomac Micro-Magic Modem 

A&T 399 .00 339 .00 
Subject to Available Quantities • Prices Quoted Include Cash Discounts. 

Shipping & Insurance Extra. 

We carry all major lines such as 

S.O. Systems, Cromemco, Ithaca lntersystems, Norlh Star, 


Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM. 

For a special cash price, telephone us. 


s-~(](]~ •nc. 
7 White Place, Clark, N.J. 07066 

201-382-1318 
Hours: Mon. - Fri. - 10 a.m. to 6 p.m. 

THE FORTH SOURCE™ 
Specializing in the FORTH 
language. 
Printed Material 

Using FORTH, Manual $25 .00 
PDP-11 User's Guide 20.00 
Systems Guide to fig-FORTH 20.00 
CalTech FORTH Manual 11.00 
TinyPASCAL in fig-FORTH 10.00 
fig-FORTH Cross Com pi I er 30.00 

PLUS many source listings 

Machine Readable H89 & Z89 Disks & 
Documentation 

Operating System, with tutorial $135.00 
fig-FORTH, CP /M, with tutorial 135.00 
TinyPASCAL, with source 75.00 
fig -FORTH, CP/M 65.00 

Write for complete FORTH List. 

MOUNTAIN VIEW PRESS 

PO BOX4656 


Mt. View, CA 94040 
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have found comes right out of the C standard library. It is 
the function "printf", which allows various data objects 
to be printed in appropriate formats and number bases 
while the program is being run. 

The compiler accepts a number of optional directives 
that allow the user to: 

•Place the generated code in any memory location (in­
cluding read-only memory, as long as some program­
mable memory will be available somewhere in the target 
system) 
•Optimize the object code for speed (which increases the 
amount of code generated) or for size (which slows the 
object program down a bit), and to control the way the 
compiler allocates space 
•Save an intermediate file on disk between the two com­
piler phases 
•Display the source text on the user's console during 
compilation 

The linker also supports a number of useful options, 
including several that permit the programmer to create 
overlay segments that use the same data elements. This 
feature is not commonly available in microcomputer 
compilers for high-level languages. 

The assembly-language source code for the run-time 
package is also supplied (the run-time routines contain 

the interface to the CP.IM operating system). This per­
mits the user to create a customized run-time package 
that allows BOS C programs to run under other 8080 op­
erating systems. Those who sell application programs 
will, no doubt, be happy to learn that there are no roy­
alty requirements for programs that include the run-time 
package in either its original or customized form. 

In addition to the compiler and the linker, the BOS C 
package contains a librarian program, CUB (used to 
manipulate compiled function libraries), the C standard 
library along with some useful extensions for the micro­
computer (and specifically the CP/M) environment, and 
a collection of sample programs that is of more than pass­
ing interest. 

The precise sample programs that are delivered with 
any package may vary, but the copy of BOS C Version 
1.4 that I received from Lifeboat Associates in New York 
contained a fairly sophisticated telecommunications pro­
gram for connecting a microcomputer system through a 
modem to another microcomputer (or a time-sharing sys­
tem), several impressive games (some requiring a cursor­
addressable video terminal), and several utility pro­
grams, including two that permit the compiler to be used 
from terminals that generate uppercase characters only. 
The package also includes a lucidly written manual for 
the compiler and a copy of the outstanding C language 
manual, The C Programming Language, by Brian W Ker­
nighan and Dennis M Ritchie.• 

REFORMATTER™ 

opens 

new files! 

©MicroTech Exporls 1980 

With REFORMATTER disk utilities you can read and write 
IBM 3740 and DEC ITT-I I single density formatted diskettes on your 
CP/M® system. 

REFORMATTER enahles you to access large system datahases, 
improve data exchange with other organizations, increase program 
development capahilities, and use your micro in distributed processing. 

REFORMATTER programs feature bi-directional data transfer 
and full directory manipulation. ASCII/EBCDIC conversion provided 
with CP/M <-o>IBM. MPIM is now fu/ly supported. 

Program Data Sheets, Application Guides, and Machine Compati­
bility Guides available. 

Each program $195.00 from stock. Specify CP/M ++IBM or 
CP/M ....... DEC. Order from MicroTech Exports, Inc., 467 Hamilton 
Ave., Suite 2, Palo Alto, CA 9430\ D Tel: 415/324-9114 0 TWX: 
910-370-7457 MUH-AIJOS D Dealer and OEM discounts available. - CP/ Wit is ;1 registered lradl.'mark of Oigiu.1 Research...=.. • 

.-~URTLES-


Fantastically fun. the Terrapin'" llJrtle rolls. blinks. b c>eps. draws. 

and feels . Learn. teach and demonstrate geometry. assembly 

and high level programming. life sciences. Artific ial Intelligence. 


1n1erface this small l1ome robo1 to TRS-80. APPLE. DEC-any 

digital C-•1mpu1~ ·r (not include d). 


Send for brochure and prices. 


Terrapin, Inc. 
678 Massachusetts Ave. # 20s~~ Cambridge, Mass. 02139 

Terrapin. Inc. (617) 492-8816 
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ADD EXCITING MUSIC 

TO YOUR APPLE®! 


1&-Dtt ~ r·F 3J l PJ'it 

REST 0 dj JI j )) • ) # ~ ~ ~ E- INS DEL TIE ~ 
1" • •MEASURE 3 SUB 0 9474 FREE 

ENO 
SAlJEll 

AL F's 9-voice Music Card MCl 
is only $195. 

Here's what our customers have said: 
(Excerpts from unsolicited letters. Copies of original letters available on request.) 

About the A L F system: 
It's a rare enough occurrence when hardware/software lives up to one's 
expectations. For something to exceed one's wildest hopes - as the ALF 
synthesizer certainly does - is a real treat. My congratulations to all 
concerned. 

-Dhahran, Saudi Arabia 

I myself have told several people that next to a disk, I consider the [ALF] 
synthesizer to be the most important peripheral they could purchase for their 
system. Very excellent job! Keep up the good work. 

-Oak Ridge, Tennessee 

I recently purchased 2 of your Apple music boards. Out of the peripherals I 
have for my Apple. I enjoy them the most. It has to be the most enjoyable 
thing that has ever been invented. I hope you continue to develop products as 
clever and enjoyable as this one. The Entry program has to be one of the most 
sophisticated programs I have ever seen. It proves that a hardware manufac­
turer DOES have the ability to also produce quality software. It is almost 
worth the price of the boards just for the Entry program. 

-Burbank, California 

About ease of use: 
I have had my Music Card MC1 for a little more than a week now and I have 
almost completed entering "The Maple Leaf Rag". I found it to be a lot 
simpler than I thought and so I am very, very pleased. My family isn't because 
I sit up to all ends of the night playing with the blasted thing' 

-Cypress. Texas 
ALF has opened up my head and ears and enabled me to do things musically 
which I would like to be able to do on [conventional] instruments. As much as 
I love the instruments I try to play, I just don't have the talent and technique to 
play what is in my head. By golly, the ALF board doesn't know about my 
limitations, though. I can play hell out of that thing, playing notes and tempos 
which previously have existed only in my head. Many thanks from a frustrated 
musician and satisfied ALF "player" . 

-Demopolis, Alabama 

About documentation: 
I don't know much about hardware, but I have been a programmer for 15 
years and I have never seen a better piece of software documentation than 
your user manual. It is a joy to study! 

-Lancaster. California 

About the competition: 
Recently. I purchased an [ALF] 9·voice board and a couple of music al· 
bums. all I can say is that I wish I had listened and played with it befor(? I 
purchased the Min. Hardware board. It sounds about the same and is vastly 
superior in software. ease of use. and price. The Entry program is a joy to use 
and it's easier than Min. Hardware's, but then. I guess you guys know that 
already. (Oh yes. you wouldn't happen lo know of anyone that wants to buy a 
Min. Hardware system? $450 or best offer?) 

-Kirkland. Washington 
I would like lo tell you !hat after having used the system ONLY ONE DAY. that 
I am absolutely delighted with it. In addition, I purchased the three boards 
although I ALREADY own Mountain Hardware's music system. Now that I 
have seen and own your system. I am putting my "old" one up for sale. I think 
!hat your software makes it far easier to enter music, and that the software 
routines allow for far greater flexibil ity. Again. I extend my compliments to 
you . As I said. I have owned another music system. and consider myselt 
therelore. qualified to make a 1udgement between the use of the two. Yours is 
the clear choice ' 

-Levittown. New York 

See your l:~a~~f::Je'l: dealer 

A L F Products Inc. 
1448 Estes Denver. CO 80215 

AppJ.,. 1$ a lrildl•mark of Appl!! Computt?r Inc . 

1tad1e lhaeK 
.,· l!!o
---·- ~ ·· ··· O nCo

COMPUT~R 


PROGRAMS 

~ ~ Graphic Games 

r'\ ~ Color Invaders ­

-c i l i). Action Games 
r 
Programmer's Tool Kit J' 

Editor • Assembler • Diagnostics/ 
4 

Many, many more! 
Books • Memory • Accessories 

Shipping from stock Call or Write: 

~~"'-"-coMPUTERWARETM 
~,,.._,... Dept. C • Box 668 

6809 Specialists Encinitas, CA 92024 • (714) 436-3512 

Computerware is a trademark cl Computerware. 


Radio Shack is a registered trademark of Tandy Corp. 


µJ µJ 
b b 
[] [] 
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lJ lJL20 PLOT PACll.AGE S16000 

L10 6 LJP PACKAGES S3600() 
MAURO PROAC MP 2SO PL0"f1"£A s695000 D 

Sl'1!:100 
w1lh t20 6 tJP packag..s S95QOQ[] [] 

MAURO PLOITEA - Vs ts I I w•dt.' pa pt• ot a"v ltnglh suct1 a'> 8 bond OP 17 " grapr1 pape• Plpmn11 
•t~OluhO" •S 200 S!tlh Pt'• "'en,,..,,,, 005 irac••ng tW:U a! OIO!l•ng ~P"'ds or up 10 2 · IW• s'cond Us's 
s1and,1rd l•b'' 1.p ptns 1.. •1 cant>,obta•ntoa1 anv St.li.onar> Stor11 R1•Qu.r,,.on1~ 5 b•Lsor ap••a11,1ou1pu10011 
v,c10• or'"'"' so11war' '" sou•ct •S suppl•td ..... in 1n, 01011' ' tor 8080 180 6502 6 6800 m.cro o•oc,ssotS 

LEAP AC SOFTWARE - Comol t1'11 ....oa•m,ns1on•l ano l)"s °'"clov' plollong ~tlw•r• pac•.•gts a" ha•labl• 
1nc1ud1ng ASCII charac1'• iJn,.oliJl•O" and '"'"" p1011,.1g ft,.s schwa•' •S hardw"'' onatptnd'"' and ..... 11 nol 
b'com• obsol•ltd as vou u091ad• vour p1011.n9 tOU'P"''"' Tt ,, sollwar• •S supph"d as 8080 lBO r'l•h"' 
l•n''"ll"b•a••HlL80Uo•MICRQ SQFTcon1p•1abl,p<oducH FOATAAPll 90 COBOL 80 COMPILER 8AS1C a1od 
MACAO 80 Or\ 8~ CP M U• 5' • PllOATHSTAR lRS 80 01 HEATH 89 compa1abl' d•sk,ltts 

l20 PACKAGE - Two d1mtns1onal 1>lo l P•ckag' lh.11 con1••"SO"'" 25 ' nlt•,Slh•tallowvoutoclopor 
w•ndO,,.. ¥Our d•aw1n9s anno1at' vourdraw•fO<JS anddraw tll •Pl•C atcu r,,.,s Con1a1n-.Ca1Com0Comp 
atabl" calls such as Pl..OTS PLOT WHERE FACTOR ,,, 

LJP . PACKAGE - P"sp,ct1"'1.' or th<tt! tltmtns.onal plo1 panagt 1natcon1aonsov" 70 '"'"" 1na1 
allo,,..vou IO plOI pt•SPtChvt hgurn suet. ,u inti stll poma11 abovt Rou11nt~ !or STEREO GE NERA 
TIOPll ZOOMING Fl Y 8YS .ind ANIMAi lrO N ;ue buill 1nlo 111' D<lc~ag' 101 m•n•mal prog,.mm1ng 
,uori 

W r1tt lo• mo" d""''f'd 1nlo1mat1 o n A pack•'il' ol 6 us"~ gu1d's •S .iva•l•bl' 101 iJOOO co"ra1nongo"'" 180 
pa9,sd,sc11b1ng1t.e use ol 1h, abov' panag'~ C"d'' oackonou•cllastolp•ckag's 

8ts1dn ""Mauro Plotlt• •fllerl•ct op11on•~d11 ... ,rs art a..a1lablP lo< C•IComoand Houslor\ lnsl•umtn! Orum 
plOllttS Housion lnsttum'"' HIPLOT OMP J 4 6 6 7 plontrs ;tnd d•asv wh,tl or 5p.nd1' >11'n1tri. such n 
01Ai8l0 1620 4 1640 OUME SPRIM 5 •M NEC 5510 6 5520 

lEAPAC SERVICES (9 16 ) 381 1717 
824!5 MEOITERRANEANWAV SACRAMENTO. CALIFORNIA 95826 

CP Mis a ttg•s"r"d tr.ird,ma•• ol 01g•1.i1 Rtsta•cr• Inc 

Ml PLOT 6 DMP ar .. rtadf' mar~ . s ol Hou~lon lnsoum'"' 


tRS. SO is a uaa' m<t•k ol landvCo•PO•ahon 

180 1S • Had11 mar~ ol Z•log Inc 
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You can save buying wholesale through our 

firm. As your agent we will buy computers on 

the wholesale market for you. Our fee is one 

fourth of what we save you off list price. 

Access to over 500 manufacturers. Minimum 

fee of $75. Call for other prices. · 


Wholesale Fee You Save 
COMPUTERS 
Altos 8000-2 3,015 371 1, 113 
Altos 8000-5 4,017 494 1,482 
Altos 8000-10 5,695 701 2,103 
Archives 64K QO 4,450 512 1,536 
Calif. Comp. Sys. 64K 1. 2 MEG 3,987 428 1,284 
Cromemco System 3 5,357 659 1,977 
Cromemco System 2 W/128K 4,345 535 1,605 
Dynabyte 5400-A2 64K 1 MEG 4,617 769 2,307 
Dynabyte 5400-B2 64K 2 MEG 5,217 . 869 2,607 
Superbrain 64K DD 2,250 261 783 
CAT'S 
ADDS R20 . 550 110 330 
DEC VT 100 1,305 130 390 
Hazeltine 832 107 371 
IBM 3101 Model 10 1,140 60 180 
Lear Sieglar ADM 3A + 710 58 174 
Leedex 13" Color Monitor 350 25 75 
NEC 12" Monitor 190 18 54 
Televideo TVl-920C 670 80 240 
Zenith Z-19 687 77 231 

PRINTERS 
Anadex 9501 1,150 125 375 
Centronics 737 650 86 258 
Diablo 1650 R/O 2,195 400 1,200 
Epson MX-80B 410 58 174 
IDS 560G 1,220 119 357 
C. lloh 1,250 186 558 
NEC ·5510 W/Tractors 2,450 225 675 
Qume"5/45 RIO 2,035 215 645 
Sellum I CALL · 
Tl 810 Basic 1,355 135 558 

SOFTWARE 
Wordstar 245 63 189 
Magic Wand 200 50 150 
Spellguard 250 0 0 
Pearl Ill 350 88 264 

The Purchasing Agent 
1635 School Street, Suite 101 

Moraga, CA 94556 (415) 376-9020 
International Telex 470851 

Book"Reviews 

Musical 
Appllcatlons of 
Microprocessors 

by Hal Chamberlin 
Hayden Book Company, 
Inc 
Rochelle Park, NJ 
1980, 661 pages, hard­
cover $24.95 

Reviewed by 
Dick Moberg 
404 S Quince St 
Philadelphia PA 19147 

This book is the culmina­
tion of many years of experi­
mentation by one of the 
leaders in the field of com­
puter music for small 
systems. Its depth of 
coverage and usefulness are 
unsurpassed by any other 
single publication. 

A review cannot start 
without first looking at the 
book's author. Hal 
Chamberlin has been in­
volved with microcomputers 
since their origin. His 
newsletter, The Computer 
Hobbyist, pioneered con­
struction articles on tape, 
disk, and graphic interfaces 
long before there were any 
books or major publications 
on the subject. Combining his 
music and computer talents 
eventually led him to form a 
company, Micro Technology 
Unlimited, and to receive an . 
award for his contributions at 
the 1979 Personal Computer 
Arts Festival. He is an avid 
writer for personal-computer 
magazines. His clear and 
often humorous style is 
prevalent throughout his 
book. 

Before we look at the con­
tents, let's discuss the book's 
intended audience. Being . a 
long-time computer hobbyist 
with several years of 
childhood music lessons, 
would target this book for 
the computer tinkerer or the 
musician with some syn­
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COMPUTERS 

TEXAS COMPUTER SYSTEMS 
llad1e /haek


Authorized Sales Center 

An excellent compuler lor your business needs.MODEL II 64K 	 Easy expandability & compat ibili ty . No formal 
operator tra ining needed . All accessories available 
- disk expansions. prin te rs and soltware . Quick$3349 delivery-airfre ight from Dallas. 

Model Ill 16K Lill S849 Model Ill 32K 2 Disks - Stall 
Color Computer 4K LI S339 Pocket Computer & Acc. Stall 

PRINTERS 

Carbon ribbon typewriler quali ty for word processing . 4 3 DAISY WHEEL II cps . Standard Centromcs parallel interface. Full t6" 
wid th. individual sheets or fricl ion feed. Tractor feed 
$250 extra . Fastest Daisy Wheel available at this price .$1695 

Letter quality ma trix similar Io Line Printer IV andEPSON MX-80 Centronics Printer but has lull sottware control of 
40 . BO . 66 or 132 cotumns . BOcps bidirecllonal.SC all tractor feed . disposable prinlhead $300 less than 

nearest competitive printer. Best buy in mu lli·strike letter quality pr inter. Lists al $645. 
Our price includes cab!e & shipping . 

200cps 7x9 OI' 9x9 m•lrix. c101 •c!Clress.tble grip tiics . ucellen1 
qu•l1ly & pnce 10. 12 . 1JJ. 167 cp1, 6 Ol' 8 lpi, st•ndu<IANADEX 9500/9501 r>ar•ll el , Senal.andcurtenllOOp mler1ues K1C1uoed 

$1385 

160cps Oas1gned 1or l'leavybtmnessuse B1Cl.n1c11on11. h9LINE PRINTER V ma!r1 ~ 

S1616 
FHt ve1si 111e . !akes single ShHIS & pm t~ fo rms, 100 cps 
b1<1irect1onal , lowp1ohlel1s1S.1160 LINE PRINTER VI 

S1015 

CUSTOM SOFTWARE FROM TCS 
Model I & 111 Programs 

rename . re-lormat etc . QulCklyw1!hmm1mum1,p1ng Su?er graphicfor the Epson MX-80 Pr inter ~t~J~=~~~r~fe~ master d11 ecto1y 01 all liles on your hbra1y of 
Yougel6pro9rams1orone low(lrice Al1bwyon<11s1t o1 1apeo1Pto· !liskettes Master tile 1s tundltd on disk . no1on mem o1y, 101 niv: · 
grams anc suDrouMes i:1es1gnad 1orga1n1ng 111a11mum use ct11nrED· 1mum speed Access any hie 1n 2 sKonds 48K Suw<>tls20041sk· 
son MX·BO pnn181' enes J2Kabou1100 Takestesslhannour\orun100d1s1tetteslhlu 

sys!em 
llGllTl/ Ul- Proouce large graphic 1e11e1s .i.nd dump !hem 10 1ne CHllllLD/111-A super cha•ning Ille creation edilor &. 1n•111b~1 
pnnte115t1Hn/d1sk Workstromany 8as1cp1og1am 
lrlOll lUl~ Subrourine toeu11y use all of trre EPSON pun1ercom· :~=1~1i~u:,;J~~~:a~,~~n~5~s1~~!':1s~~se~ifa';y~,:~ 
ma n:is. Merge 1ntoany Basic pr01Jam ~~~~:m 1lseU Fast & ell1c1enl 101 home user w•lh less than 108 
DHITATE/IUl -Coi~c11 on GI pr r -dellned commands accns+~le 
uomany8as1cp1ogram Au101rnecen1ering , 1111es w~hboraers . e1c . DAllllll U - Ma1n/ams ucenent reco1ds ot auto oas use & com(llete 
1nstanllyw1rn one word commancs reports on MPG. etc Also (lrov1des car nuin!enance alens 
DEMD/IAl- Tu!or1ill program w•lh 100 's ol REM rtmaiU IO gui de 
you !~t u the use ol your compule1 Model I or Ill Disk SJ9.95 lor all 5 programs 
JIU. raTCM -A ~ltl1 to NEWOOS 2 llBO's Jl< l screen p11n1er fun c· 

~~n;~cr~~~~:r~1! '~:'v~c r:n~~;;ep~1'n1t11a~~~~~.f.~~n~1~~~ 
1dus. concepts, &1!ouDleshoolmg!1ps Infinite Basic Dlsllene 


Model I or Ill. Tape or Disk 
 A d1s•ene ot prog1~ms wr1nen 1n RACEf's lnltnitt Basic . Use 1must 
nue lnl!n11e Basic (bo lh mooules) Eatreme1y useful p1ogr11m wdh

SJ9.95 for all 6 programs RE~ remarks to gu•de you 1n usy use o1 ltre 100 utra commands 

S29.95 it purchased with Epson printer provided Dy Uus sonware system 

~~c~!~~~;~:1s!~sl~t~~~~!,~;~~~~ ~V~dj~~.~~~~~~b;!~
The DOS Disk Library of Programs equ1111on so1u11on. ii sc1een 1npu1 sys1em rouhne Also ii complere 

ar11cle on lnlinile Basic w1tn valuable 1n1orrnation on commancs 11~1 
A li brary DI 5 programs I Or NEWOOS80 . NEWOOS 2 I . TRSOOS are glossed over 1n the original documenm1on 
!Moelel 1 & 111) 

Model I or Ill DISk only SJ9.95 
DIRMAllT- Asuper duectory·m a1 n1e~nce program Purge. copy 

We can Air Freight from Dallas to major a/p near you !or last. efficient service. Call tor information 
"Paymiint MoneyOrder . Casn1er 'sC11e.ck . CertiliedClltck Pllrso~I "Ho tu.out·ol-stal• TXaad5 % 
Ct11cksrti::iu11e3wks IOClflal VISA, MC. add3% •A11111 mSnl!'lll , Q1taranlee<lb y rnanutactu..i1, 

"Pricessubiec11ocr1angeanyhme "Delivery sub/eel to ava1tab1~ty 
·sn1pp1n11exua.Quoteabypnont. 

TEXAS COMPUTER SYSTEMS 
An Authomed RADIO SHM:•~ Sale> Center f701 

Box 1174, Brady, Texas 76825 
TOLL FREE Number 800-351-1473 

Texas Residents 915-597-0673 
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INMAC INTRODUCES 

THE SOLUTION TO YOUR MICRO SUPPLY 


AND ACCESSORY NEEDS. 

•One-Stop Shopping. This new catalog offers over 1,000 
products specifically for Micro Computers. Compatible with 
Apple, Atari, Northstar. TRS-80s and many others. 
•Convenient Ordering By mail or phone, ordering supplies 
and accessories from this catalog will be quick and easy. 
•Fast Delivery. We'll ship your order within 24 hours from our 
distribution centers in New Jersey, California, Illinois and Texas. 
Overnight delivefy available. 
• Top Quality Products. Virtually all our products are 
guaranteed for at least one year. Risk-free trial of any product 
for45 days. 

Send for your FREE 

lnmac Catalog or call 
 @lnTnac 
(408) 727-1970. 	 Dept. Micro, 2465 Augustine Drive, 

Available June I, 1981. Santa Clara. CA 95051 

MAIL ORDER DISCOUNTS 

ppla computar
Sales and Service 

APPLE II PLUS 48K 

$1,149 
APPLE /II CALL FOR PRICES 


ACCESSORIES 

DISK 11 DRIVE & CONTROLLER (DOS 3.3) . .52 5 MICROSOFT Z·80 SOFTCARD SYSTEM .. . 290 
DISK 11 DRIVE ONLY , • , ••• _••. _.. . 445 MICROSOFT 16K RAM CARD . .•.• , .• . 169 
INTEGER BASIC FIRMWARE CARO . 149 VIOEX80COLUMN BOARD .... 295 
APPLESOFT II FIRMWARE CARD ._., •.• , .. 149 HAYES MICAOMODEM 11 ...• . 299 
M&RSUP-A·MOO AF MODULATOR . , • . • , • , 30 LEEDEX 12~ B&W MONITOR . , , .• , ••. . 149 
CENTRONICS PRINTER INTERFACE CARD . . 179 SANYO 12· GREEN MONITOR .... 265 
HIGH·SPEED SERIAL INTERFACE CARO 145 SILENTYPE PAINTER WflNT. CARD ..... 535 
SSMAIOSERIAUPARALLEL l/OCAAO . .... 165 EPSON MX ·BO PAINTE:R WllNTEAFACE . .. 699 
LANGUAGE SYSTEM W/PASCAL ... 395 EPSON MX·70 PRINTER WllNTERFACE. . 499 
DAN PA YMAA LOWER CASE ADAPTER. . , • , • 45 OUME SPRINT 5145 PRINTER . .2.550 

SOFTWARE 
APPLE DOS TOOLKIT . • , . . .... ...... ... ,., 65 APPLE FORTRAN .. _••.• , ... ,.. . . . 159 
APPLE PLOT .. ••• , ••• , , • , ••• , , , • , , __ , , , • 60 APPLEWRITER •••• , , , . .. ... 65 
TAX PLANNER . , • _, • , •.. _. _ . , . _ . , . , . ... 99 DOW JONES PORTFOLIO EVALUATOR . ,, , , 45 
APPLE PILOT . _... ........ ., .••• , ••••• 125 DOW JONES NEWS & QUOTES REPORTER .. 85 
VISICALC , . , •• , . , • , •• , , , , , ••• . , • , ••. .... 115 THE CONTROLLER BUSINESS SYSTEM . .5 15 
DESKTOP PLAN . ....••..•.. _•. . _ ... _..... 79 SUPER INVADER (DISK) ..• , •• , • , • , • , .. , • , , 23 
CCA OAT A MANAGEMENT . , ••• , • , , • , , •• , • 79 BASF 51;, ~DISKETTE (10).. ....... , .•.•.... 30 

TO ORDER: Please send cashier's check, money order or personal check (allow 10 
business days to clear). VISA and Master Card credit card service add 2%. 
American Express credit card service add 5%. Shipping , handling and insurance 
In U.S. add 3% (min imum $3). California residents add 6% sales tax. Foreign 
orders add 10% for shipping. Equipment is subject to price change and availability. 
All equipment carries factory warranty. TELEX: 697120 DA TAMAX·SDG 

computer age?. Inc. 
Authorized Apple Dealer & Service Center 


4688 CONVOY ST., SUITE 105, SAN DIEGO, CA 92111 (714) 565-4062 
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MICROMAIL HAS WHAT 

YOUR SYSTEM NEEDS. 


DIABLO 	 630 
The Dlablo Model 630 Is a reliable, high quality, tull· 
character serial printer tor anyone who Is seeking superior 
print quality at a low cost. This Is the first Dlablo printer to 
otter complete Interchangeability between metal and 
plastic print wheels. And the sophisticated and dlscemlng 
user does not sacrUice print qualltyto obtain this versatlllty. 
Every aspect of the Diablo 630 design has been focused on 
maintaining outstanding print quality. Terminals also 
have self.test, extensive Internal diagnostics and 
automatic bidirectional printing. 

$1,999.00 
With Adjustable Forms Tractor add $200.00 

ANADEX DP·9500/9501 
The Anadex Models DP·9500 and DP·9501 Alphanumeric 
Line Printers are designed tor all printer applications, 
includlng those requiring high density graphics. Standard 
features Include three standard Interfaces (RS 232C, Cen· 
!Ionics Parallel and Current Loop), soltware selectable 
print sizes Including compressed and expanded print. 
heavy.duty nine·wire prlnthead (permits true underlining 
and descending lower case letters), and fast bi·dlrectlonal 
printing. The model 9501 otters slightly higher graphics 
resolution and a slightly slowerprint speed than the model 
9500. 

Sl,299.00 

810/2 	 $1,549.00TEXAS INSTRUMENTS 	 (Includes upper/lower case 
option)Fast. reliable, and widely supported, the T.J. 810 

has proven Itself to be a solid printer for business 810/2 VFC/CP $1,679.00 
or Industry. RICES (Includes u/l case, forms 

control & compressed print)SPECIAL T.I. p 
Prices good through June 15, 1981 

PRINTERS C.R.T.'s TELEPRINTERS 
ANADEX TeleVideo DEC 
DP9000 $1199 912C $ 699 LA34 $ 969 
DP-9001 $1199 
Just like the 9500/950l but 5 

920C 
950 

$ 749 
$ 995 

Dot.matrix. 30 c.p.i Adjustable 
character sizes & line spacing. 

Inches narrower. Uses paper 
up to 9.5 Inches wide. 

NEWI Features a detachable 
keyboard & programmable 

LA34AA $1099 
Includes programmable forms 

DIABLO 
1640RO $2469 

function keys. 

SOROC 

length control 

TELETYPE 
Uses plastic dalsywheels, 
prints up to 45 c.p .s. 

1650RO $2799 

IQ120
IQ140 
IQ135 

$ 689 
$1099 
$ 849 

43 $ 999 
Very reliable 30 c.p.s. 
teleprinter. Ideal tor use with 
300·baud acoustic couplers or 

Uses metal dalsywheels, prints NEWI Microprocessor modems. 
up to 40 c.p.s. controlled. programmable 

function keys. DIABLO 
NEC C.ITOH 1640KSR $2699 
High Quality, 55 c.p .s. 

5510 
Serial Interface 

$2595 
CITlOO 

DEC 
$1625 

Uses plastic dalsywheels, 
prints up to 45 c.p.s. 

1650KSR $2799 
5530 $2595 VT·lOO $1650 Uses metal dalsywheels, prints 

up to 40 c.p.s.Parallel Interface 

NEC and DIABLO prices Include fo1ms tracior. 

To Order: Send check to MICROMAIL, P.O. Box 3'J97, Santa Ana, CA 92703. Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. C.O.D. requiies a t5% deposit. Handling: Add 3% to 
orders less than $750, 2% to orders $751 · $2,000, 1% to orders over $2,000. NOIB Handling charges are 
waived on orders pre· paid in advance by check. Shipping: We ship FRElGITT COLLECT via UPS or Motor 
Freight. Air and Express delivery is available. 

P.O.Box3297 
Santa Ana, CA 92703 

I• 11 Phone: 714/731-4338 r:1 ~ LR[] r:1 fl~L• 	 • TWX: 910 5951146 

Book Review_ 
thesizer knowledge. The non­
m usician will find the 
introductory parts on 
waveforms and music theory 
sufficient for understanding 
the rest of the book. The 
musician with no background 
in computing or electronics 
should have available some 
of the excellent paperback 
volumes now available on op 
(operational) amps, TTL 
(transistor-transistor logic) 
circuits, and microcom­
puters. But, even for the 
computer-musician novice, 
this is a book that is readily 
understandable. 

Musical Applications of 
Microprocessors is divided 
into three sections: "Back­
ground," "Computer-
Controlled Analog 
Synthesis," and "Digital 
Synthesis and Sound Modifi­
cation." 

Section I covers back-· 
ground material in music syn­
thesis and microprocessors. 
The first chapter, "Music 
Synthesis Principles," starts 
with a discussion on the goals 
of music making, comparing 
conventional instruments 
with electronic-synthesis 
techniques. It emphasizes 
that with electronic synthesis, 
a musician is limited only by 
his imagination as to the ac­
curacy, complexity, and 
variety of sounds that can be 
achieved with this medium. 
Next, the author discusses the 
relationship of the physical 
parameters of waveforms ­
frequency, amplitude, and 
harmonics - to the musical 
concepts of pitch, loudness, 
and timbre. The chapter ends 
with a history of electronic 
sound synthesis from the 
teleharmonium to the micro­
processor. 

Chapter 2 presents the ter­
minology and techniques of 
sound modification. It starts 
with a section on tape­
recording techniques (re­
arranging tape splices, speed 
transposition, etc) and then 
compares these to their elec­
tronic counterparts. Other 
electronic techniques such as 
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filtering, spectrum shifting, 
reverberation, and chorus 
synthesis are discussed. The 
chapter concludes with a 
discussion on analyzing 
natural sounds for subse­
quent modification. 

The next chapter, on 
voltage-control methods, 
explains the conventional 
techniques of using voltage to 
control frequency, ampli­
tude, and harmonics. Each of 
these techniques is later ex­
plained in regard to its im­
plementation with analog 
and digital circuits or by 
using software programming. 
The modular nature of con­
ventional synthesizers is also 
discussed. 

Chapter 4 addresses 
waveform synthesis by the 
computer by digital-to­
analog conversion and looks 
at the advantages and limita­
tions of using this method. 
Music-programming systems 
and languages, including 
MUSIC V and Hal's 
NOTRAN (NOte TRANsla­
tion language), are briefly 
described. 

The background section 
concludes with a chapter on 
microprocessors. There is an 
interesting comparison be­
tween the 8080, LSI-11, and 
6502 microprocessors show­
ing where each (and similar 
processors) should be used in 
the grand scheme of a music­
synthesis system. The author 
claims that the 8-bit 
8080/280 family are the 
optimal microprocessors for 
synthesizer control, the 16-bit 
LSI-11 for direct micro­
processor synthesis of music, 
and the 8-bit 6502 for replac­
ing dedicated logic. Although 
the choice of processor will 
vary from one designer to the 
next, this section gives the 
design criteria and the desired 
microprocessor parameters 
for each area of application. 

The remaining two sections 
of the book offer technical 
how-to information regard­
ing microcomputers in music 
synthesis. There's a discus­
sion on the use of a 

Program to Recover 
"Crashed" Discettes AUTOMATICALLY! 

Maybe it was a lightning storm, static from the rug, or just 
too late at night to be working. Whatever the cause, when a . 
discette "crashes" and valuable data or programs are 
destroyed, the loss is enormous, both in time and money. 

DISK DOCTOR is a program which automatically recovers 
bad discettes. Best of all DISK DOCTOR does not require any 
knowledge of CP/M file structure! If you can operate CP/M, 
then you can use DISK DOCTOR. The entire system is menu 
driven with key information displayed. 

DISK DOCTOR is comprised of five "wards", each capable of 
performing a specific discette recovery operation. 
• 	 Ward A: Verifies discettes and locks out bad sectors without touching the 


good files that remain . 


• 	 Ward B: Copies whatever can be read from a "crashed" file and places it 

into a good file under user control. 


• 	Ward C: Copies discettes without stopping for bad sectors. Bad sectors are 
replaced by spaces. 

• 	 Ward D: "Un-erases" files. That is, Ward D will recover accidentally erased 

disk files. 


• Ward E: Displays directory of recoverable erased files. 

DISK DOCTOR will pay for itself the first time It is used. 

Best of all, DISK DOCTOR operates almost complete automatically. The 

small amount of user interaction is explained in the manual as well as 

prompted by DISK DOCTOR. 


Requires: 48K CP/M, two drives ~ All Orders and General Information: 
needed for complete operation. 11iim11 SUPERSOFT ASSOCIATES 

P.O. BOX 1628 · .DISK DOCTOR: $100.00 ['jiijiiJ CHAMPAIGN, IL 61820Manual Alone: $ 10.00 
~ (217) 359.2112 

CP/M Formats: 8" soft- sectored, 5" Technical Hot Line: (217) 359·2691 
Northstar, 5" Micropolis Mod II, (answered only when technician is 
Vector MZ, Superbrain DD/QD, Apple 11 + available) 

Super.Soft 
CPIM REGISTERED TRADEMARK OIGTAL RESEARCHFirst in Software Technology 
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ISBASIC TOO 

SLOW? 


OSBORNE McGraw-Hill's 
Assembly Language books 


help you speed µp your programs 


Osborne/McGraw-Hill simplifies 
assembly language programming. You 
needn't know anything about assembly language 
lo use our.ALP series. Each book is a straighforward, self-teaching 
textbook that is concise and easy to understand. Each book explains assembly 
language programming, describes the function of assemblers, structured 
programming, and presents many fully debugged practical programming 
examples. 

BRAND NEW! 
6809 Assembly Language Programming 
While everyone's been talking about the new 16-bit 
microprocessors, the 6809 has emerged as the hottest new 
device. This book will help you understand why. II offers 
you everything you need to program Motorola's 6809 
microprocessor in assembly language and allow you to take 
full advantage of the 6809's unique design. ' 

. ' D #35-7 680 pp. $16.99 

Make check payable to: .f'f\ Osborne/McGraw-Hill Phone Orders: (415) 548-2805 
630 Bancroft Way. Berkeley, CA 94710 DepL 816 Toll Free: 800-227-2895 
Name ____________________________ 

Address--------------------------- ­
City /State/Zip ------------------------- ­

Plus 0 .75/item 4th class 0 $1 .25/item UPS 0 $2.50/itemAir Mail 0 $10.00/item Overseas 
(California residents add applicable tax.) 0 Please send me your free catalog. 

Total amount enclosed $_______ or charge my 0 Visa 0 Mastercharge 


Card # Expiration Date--------- ­

Signature-------------------- - ----- ­

Book Review-

microcomputer as a con­
troller of standard or custom 
analog sound-synthesizing 
equipment, and how a com­
puter can simulate the analog 
module's functions in soft­
ware to provide direct music 
synthesis. 

The first chapter of the 
computer-controller section 
explains circuit details of the 
three voltage-controlled syn­
thesizer modules-voltage­
controlled oscillator, voltage­
controlled amplifier, and 
voltage-con trolled filter. 
Component values are pro­
vided along with construc­
tion tips for building those 
modules. 

The next chapter, on data ­
conversion techniques, starts 
with a tutorial on the ter­
minology regarding the use of 
DI A (digital-to-analog) and 
AID (analog-to-digital) con­
verters. All circuits for the 
various conversion tech­
niques are given, along with 
component values and 
available devices. One im­
pressive circuit shows how to 
make a 128-channel micro­
c omp u ter-con trolled D I A 
converter for less than $50. 

The remaining four 
chapters in this section deal 
with the "systems" aspects of 
a computer-controlled syn­
thesizer. A chapter on signal 
routing shows how the com­
puter and various switching 
devices can replace the ever­
confusing patch cords on 
conventional analog syn­
thesizers. Two chapters on 
input devices follow: one en­
tirely on keyboard-input 
methods and one on other 
devices such as ribbon con­
trollers, joysticks, and 
digitizers. The last chapter 
describes the role of 
computer-graphics displays 
as aids in computer music 
composition. 

The last section of the 
book, on direct computer 
synthesis of music, gives 
details on digital sound 
generation and filtering 
techniques, and includes the 
techniques that the author 
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ARISTO/POLKS 

314 5th Ave. (32 ST) N.Y.C.. N.Y. 10001 
Telephone: (212) 279-9034 

The wor lds f irst p r inter with disposable 
prin t heads. Built in dependabilit y with 
an extensive range of features 
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/J 

- $1495 

Typewriter quality Daisy Wheel Printer 
Parallel or Centronics Interface *Diabfo 
Wheels and Ribbons compatible 

Atari 

MODEL 400 $429 

MODEL 800 $799 


TYMAC APPLE TO 
CENTRONICS INTERFACE 
CARD including CAB LE 

$119.99 

MAXELL FLOPPYDISCS 
5" MDI $40 per 

10 
8" FDI $55 { discs 
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has pioneered through much 
of his previous writings. The 
section opens with a discus­
sion of quality data­
conversion techniques. Three 
chapters follow on digital 
sound-generation methods, 
including separate chapters 
on filtering and percussive 
sound generation. The 
chapter on digital tone­
generation techniques in­
cludes the author's table­
1 o ok-u p method for 
generating precomputed 
waveforms and algorithms, 
and includes uses of Fourier 
techniques for "synthesis 
from scratch." The digital­
filtering chapter gives tech­
niques for reverberation and 
chorus effects. 

Direct computer synthesis 
of music is usually not a real­
time technique. But, as the 
author points out, these 
techniques are very useful for 
those designing real-time 
systems for live perfor­
mances. 

A fascinating chapter 
follows on the analysis of 
natural sounds for modifica­
tion and re sy nthe sis . 
Methods of three­
dimensional spectral plotting 
for harmonic visualization 
are covered. Also mentioned 
are some advanced tech­
niques for sound analysis, 
such as linear prediction, 
autocorrelation, and homo­
morphic analysis. 

The last two chapters deal 
with digital hardware and 
music-synthesis software . 
The digital synthesis of music 
can be accomplished by using 
either hardware . or specific 
software techniques, or a 
combination of the two. 
These chapters discuss the 
trade-offs of each method. 
Among other topics the hard­
ware chapter presents circuits 
for digital multiplexed 
oscillators, Fourier-series 
tone generators, and hybrid 
voice modules. Some of the 
ava ilable music-synthesis 
boards for small computer 
systems are also analyzed. 

The last chapter describes 

Z-80 FORTH $50.00 

Fast. Interactive, and Oexlble lan­

guage well suited for real time applica­
tions. Full fig.FORTI!' and FORTil-79' 
vocabularies, plus extensions for access 
to all CP /M' ' functions. Uses standard 
CP/M compatible random access Bies 
for screen storage. Eight-Inch soft-sec­
tored single density diskette Includes: ln­
terpreter /compUer, line editor, screen 
editor, Z-80 assembler, decompUer, util­
ities, and demonstration programs. 60 
page user manual supplied. Requires 
Digital Research CP/M 2.x or MP/M 
1.x. Price Includes tax and shipping by 
first class mall or UPS. 

Laboratory Microsystems 
4 147 Beethoven Street 
Los Angeles. CA 90066 

Forth lntereat Group. 
•' CPIM Is a trademark of Digital R ..earch, 

Inc. 
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! ! REAL TIME ! ! 

The TIME MACHINE from ALPHA OMEGA COMPUTER 

SYSTEMS isn't just another digital c.lock ch ip surrounded 

by interface circuitry . It ' s an intelligent microcomputer 

based peripheral device. 

The TIME MACHINE communic-.t"'.; with your computer 

via a serial 1/0 portatauserselecl abledata rate between 

300 and 2400 baud. AS-232, AS-4 22, or current IOoP 

communication may be used. 

Battery protection against power loss is included. The 

T IME M ACHINE automati c a ll y com putes day o f the w eek 

and leap yeeor. Buffered output pulses at one second , one 

m inute, and one hour intervals ar e provided. 

Dimensions are 2.5 x 4. '5 x 7.S inches. Batteries, 

power supply , and communication cable are included. 

Price i s onl y $450 single lot and quantit y discounts are 

available. Dealer inqu iries invited. Off th e shelf delivery. 

ALPHA 
OMECAco..ur10 '"STIMS, INC. 
P.0 . 8o• 1'11 I C....-...0H90" 9?JJO 
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WANTED: 

APPLE, PET, TRS-80, CP/M 

SOFTWARE 

Westico is a publisher and dist ribu tor of 
professiona l software for microcomputers. 
If you have a new program ready for 
distribution or want your exis t ing programs 
to reach a larger market. con tac t: 

Phi llip Woe llho f. V.P. Mk t g . 
Westico, Inc. 
25 Van Z ant Street 
Norwalk. CT 06855 
(203) 853-6880 

To increase your profi ts. take advantage 
of Westico's worldwide promotion and 
di st r ibu tion. 

\VEST I CO 

The Software Express Service 
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NEW! 


CTA 16K Apple RAM 
Expansion Board 
The Model AXP-16K Expansion 
Board provides a 48K Apple II 
with an additional 16K of 
memory. The board is 
compatible with the 
Language card and related 
software. The extra memory 
is obtained by disabling the 
Apple ROM and using its 
address space for RAM. Model 
AXP-16K comes with an 
operating manual. 
Software compatibility 
Integer Basic, Applesoft II, 
Fortran, Pascal, Lisa version 
2.0, Microsoft 280 Softcard, 
Others. 
Special LOW 
Introductory 
Price 17995 

HURRY!. 


GTC-101 Terminals 
we still have a few of these 
powerful, reliable standard 
data terminals. Order Today! 
Limited Quantities. 

Reg. 5999.00 $7 9 5 
Clearance Price Only 

COMPUTER 
TECHNOLOGYC~~ .ASSOC IATES 

118 Castellano 

El Paso, Texas 79912 


(9151 581-3500 


visa I Mastercard /Diners Club Accepted. 
TO OROER: Send us your check, money 
order or credit card number and exp. 
date. Personal or company checks 
requ ire two weeks to clear. credit card 
users can call with card information. 
SHIPPING: we Ship terminals PREPAID by 
motor freight. Air and express delivery 
are available on all products. 
There is no handling charge. 

•Apple II is a registered trademark of 
APPie Computer Inc. 

DEALER INQUIRIES WELCOME 
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Book Review-

the hierarchy of music­
sof tware systems with 
examples from each level. 
Fixed -p oin t-ari th met ic 
routines for the 6502 pro­
cessor are given, along with 
Fourier-series routines for 
waveform-table filling and 
much more. The chapter ends 
with a discussion of the high­
1eve l . NOTRAN music­
composition language. 

In summary, this book is a 
milestone in microcomputer 
history. Its publication marks 
the progression - from 
novelty to serious in­
struments of expression - of 
musical applications of small 
computer systems. With little 
modification, the book could 
serve as a reference source on 
generalized data collection, 
signal processing, and pro­
cess control using microcom­
puters.• 

BYTE's Bits 

Errata Sheets 

for Osborne Books 


If you have been having 
trouble running some of the 
CBASIC programs in Os­
borne/McGraw-Hill business 
books, a simple request will 
bring quick relief in the form 
of errata sheets. The sheets 
should have been sent with 
every ordered copy of Pay­
roll with Cost Accounting, 
Accounts Payable and Ac­
counts Receivable, and 
General Ledger. If errata 
sheets weren't included in 
your book, contact Sean 
Dugan, Customer Relations, 
Osborne/McGraw-Hill, 630 
Bancroft Way, Department 
BlO, Berkeley CA 94710, 
(415) 548-2805.• 
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CP/M DAT A ENTRY 
"RADAR" 

RADAR is a high speed data entry system 
that will run on any CP/M system pro­
viding a "37 41" style key-to-disk en­
vironment. RADAR is ideal for replacing 
KEYPUNCH machines and older, slower 
key~to-disk systems like the 37 41 's and 
42's. 

Features: 

Verify Mode 

Check Digit Processor 

Auto Dup/Manual Dup 

16 Accumulators 

Parameter Driven (No 
Programming) 

"Virtual" File Access 

Add or Delete Records 

Record Retrieval By Number 
Or Content 

Full Editing Capability 

Operator Prompts 

Extremely Fast (Written In 
Assembly Language) 

In addition to "heavy,-duty" data entry, 
RADAR is also the ideal "front-end" for 
many applications programs, providing 
aquisition and retrieval of keyed data with 
a degree of reliability simply not possible 
with any other technique. RADAR can cut 
programming time by more than 30%, 
simply because there is no longer any 
need to write the "input" portion of a pro· 
gram, just let RADAR handle it! 

Write or call for free brochure. The 
RADAR manual is also available 
separately for $25 .00. 

P.O. Box 3373A 
Birmingham, AL 35255 
Phone: ·205-933-1659 
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Clubs and Newsletters 


Atari Users Group 

The Bay Area Atari Users 
Group meets on the first 
Monday and on the third 
Tuesday of each month at 7 
PM. The Monday-night 
meeting takes place at Foot­
hill College, and the Tues­
day-night meeting is at In­
terim Electronics, 447 S 
Bascom Ave, San Jose, Cali­
fornia. The group publishes a 
newsletter. The dues for the 
group are $12 per year. The 
club currently has eight disks 
of public-domain software 
for sale at $5 per disk. The 
monthly meetings feature 
speakers discussing micro­
computer uses and the Atari. 
Write to the Bay Area Atari 
Users Group, c/o Foothill 
College, 12345 El Monte Rd, 
Los Altos Hills CA 94022. 

Just for LAUGHS 

The Louisville Apple User 
Group-Hardware and Soft­
ware (LAUGHS) has separate 
meetings for the business, 
software, and special-interest 
subgroups. A monthly news­
letter is published. The sub­
scription rate is $15 per year. 
For information, contact 
LAUGHS, c/o Pat Connelly, 
3127 Kayelawn Dr, Louisville 
KY 40220. 

Behavloral Sciences 

AIM-65 Users Group 


Workers in the behavioral 
and biological sciences who 
are currently using or are in­
terested in using the Rockwell 
AIM-65 are invited to par­
ticipate in this group. Areas 
of study include hardware 
and software for experimen­
tal control, data acquisition, 
statistical analyses, and other 
applications. If you are in­
terested, please write, out­

lining areas of interest and · 
current or planned projects, 
to Dr J W Moore Jr, POB 
539, Middle Tennessee State 
University, Murfreesboro TN 
37132. 

OSI Group In 

Northern Callfornla 


The Ohio Scientific Users 
Group of Northern Califor­
nia has been formed. For 
details, write to Rod 
Freeland, c Io Public Interest 
Computer Services, POB 
1061, Berkeley CA 94701; or 
call (415) 654-9880 after 1 
PM. 

68XX Users Group 

This is a group for those 
hobbyists who have a strong 
interest in Motorola 68XX 
microprocessors. The group 
meets on the second Tuesday 
of each month in Santa Clara 
at American Microsystems 
Inc. Contact the 68XX Users 
Group at POB 18081, San 
Jose CA 95158. 

Boston Group 

Promotes 


Artlflclal lntelllgence 


The Boston Subchapter of 
Robotics International of 
SME has been formed under 
the auspices of the Society of 
Manufacturing Engineers. 
The group has been devel­
oped to provide a forum for 
the exchange of information 
between engineers, scientists, 
industrial producers, and 
users of robotics technology. 

For more information on 
the Boston ·chapter and the 
national group, contact Ro­
botics International of SME, 
One SME Dr, POB 930, 
Dearborn MI 48128. • 

HOW TO START A 

COMPUTER BUSINESS 

"Computer Business Opportunities 1981" p· 
annual report covers the best moneymaking 
ventures - consulting, software packages, 
dealerships, systems houses, services, _ 
repping, maintenance, vertical markets and 
much more - plus 20steps on how to start, where to be in the 
80's, the small business market, common entrepreneur's 
mistakes, financing, marketing, competing with biggies, 
directory of services and self-help sources, going part-time 
to full-time. Nowhere under one cover is a better industry 
perspective for self-employment planning. Contents from 
key back-articles of "Computgr Opportunies," the entre­
preneur's newsletter since 1978, "Low Capital Computer 
Business Guide" (10,000 copies sold), and continuous 
research from our field seminars. Over 200 pages ring­
bound, $65.00, check, Visa, Mastercharge, or written com­
pany P.O. 30 day refund guarantee. 

DATASEARCHINCORPORATED 
4954 William Arnold Road I Dept. E 


Memphis, Tennessee 38117 

For faster service on credit card orders, phone 901/761-9090 


8" DISK CONTROLLER 

NOW-DOUBLE SIDED OPTION! 

• DOUBLES APPLE JI STORAGE 
• APPLE DOS COMPATIBLE 
• SHUGART 800 OR 850 COMPATIBLE 
• IBM 3740 DATA ENTRY CAPABILITY 
• CP/M, UCSD PASCAL CAPABILITY 

Available at your local APPLE Dealer: $400. 

SORRENTO VALLEY ASSOCIATES 
SVA

> 
11722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 
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Event Queue · 


June 1981 

June 6-9 

Atlanta Small Computer 
Show, Atlanta Hilton, Atlan­
ta GA. Producers of small 
computers, peripheral equip­
ment, supplies, and services 
will be exhibiting at this 
show. Business owners, cor­
porate and government e~­
ecutives, data processing 
managers, doctors, lawyers, 
and other professionals, are 
expected to attend. Obtain 
additional information from 
The Atlanta Small Computer 
Show, 4060 Janice Dr, Suite 
C-1, East Point GA 30344, 
(404) 767-9798. 

June 7-19 

Computer Camps, Northeast 
Louisiana University (NLU), 
Monroe LA. NLU is offering 
two one-week sessions for 

students in grades nine thru 
twelve. Beginners and ad­
vanced programmers are 
welcome. The cost is $125 per 
session for room, board, fees, 
and text materials. Contact 
Dr Paul Ohme, Department 
of Mathematics, NLU, 
Monroe LA 71209, (318) 
342-2186. 

June 9-11 

Understanding and Using 
Computer Graphics, Chicago 
IL. This seminar will cover 
the latest technology on 
graphic systems. It will be 
headed by Carl Machover. 
Contact Bob Sanzo, Frost & 
Sullivan Inc, 106 Fulton St, 
New York NY 10038, (212) 
233-1080. 

June 14-18 

The Second National Con­
ference of the National Com­
puter Graphics Association, 

DISCOUNT 

PRICES 


Microcomputers & Peripherals 

North Star • SWTPC • Lear-Siegler · 

Hazeltine • Centronics • Cromemco 

Wabash • Perkin Elmer and others 


Fast, off the shelf delivery. 

Call TOLL FREE 800/523-5355 


MARKETLINE SYSTEMS, Inc. 

2337 Philmont Ave., Huntingdon Valley, Pa. 19006 


215/947-6670 • 800/523-5355 

Dealer Inquiries Invited 
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Baltimore Convention 
Center, Baltimore MD. Com­
puter graphics demonstra­
tions and workshops will be 
held along with exhibits and 
seminars. Contact the Na­
tional Computer Graphics 
Association Inc, 2033 M 
Street NW, Suite 330, 
Washington DC 20036, (202) 
466-5895. 

June 16-18 

NEPCON East '81, New York 
Coliseum, New York NY. 
This exposition is aimed at 
engineers, prototype 
developers, production 
specialists and testing person­
nel. Technical programs will 
be presented. Contact In­
dustrial & Scientific Con­
ference Management Inc, 222 
W Adams St, Chicago IL 
60606, (312) 263-4866. 

June 17-19 

National Educational Com­
puting Conference, North 
Texas State University, Den­
ton TX. This conference will 
provide a forum for discus­
sion between individuals, and 
institutions with interests in 
educational computing. 
Computer literacy, computer 
education for teachers, and 
computers in education are 
some of the topics to be 
covered. Contact Dr Jim 
Poirot, NECC-81, General 
Chairman, Computer 
Sciences Department, North 
Texas State University, Den­
ton TX 76203. 

June 21-26 

Computer Workshops for 
Educators, Northeast Loui­
siana University (NLU), 
Monroe LA. This program 
will cover a wide variety of 
topics. Room, board, and 
tuition is $135. Contact Dr 
Paul Ohme, Department of 
Mathematics, NLU, Monroe 
LA 71209, (318) 342-2186. 

June 22-23 and June 24-27 

Digital Electronics for 

Automation and Instrumen­
tation and Microcomputer 
Design Interfacing, Program­
ming, and Application Using 
the Z80, 8080, and 8085, 
Virginia Polytechnic Institute 
and State University, Blacks­
burg VA. These two work­
shops allow participants to 
design and test concepts with 
the actual hardware. For 
more information, contact Dr 
Linda Leffel, CEC, Virginia 
Tech, Blacksburg VA 24061, 
(703) 961-5241. 

June 23-25 

Comdex/Spring '81, Madison 
Square Garden and New 
York Statler Hotel, New 
York NY. Contact the Inter­
face Group, 160 Speen St, 
Framingham MA 01701, 
(800) 225-4620; in Massachu­
setts (617) 879-4502. 

June 29-July 1 

The Nineteenth Annual 
Meeting of the Association 
for Computational Linguis­
tics, Stanford University, 
Stanford CA. Syntax, pars­
ing, and sentence generation, 
computational semantics, 
discourse analysis and speech 
acts, speech analysis and syn­
thesis, machine translation 
and machine-aided transla­
tion, and mathematical foun­
dations of computational lin­
guistics are some of the topics 
that will be discussed. Con­
tact Don Walker, Artificial 
Intelligence Center, SRI In­
ternational, Menlo Park CA 
94025, (415) 326-6200, ext 
3071. 

July 1981 

July 9-10 and July 20-21 

Software Engineering, Den­
ver CO and Seattle WA. De­
signed for systems analysts, 
designers, programmers, and 
managers, this seminar ex­
amines the latest develop­
ments in software engineer­
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ing. For more information, 
contact Battelle, Seminar and 
Studies Program, 4000 NE 
41st St, POB C-5395, Seattle 
WA 98105, (206) 525-3130. 

July 29-31 

The 1981 Microcomputer 
Show, Wembley Conference 
Centre, London, England. 
Seminars on microcomputer 
applications in business, pro­
duction, and in education 
will be presented. Topics for 
conference sessions include 
hardware availability, soft­
ware packages and develop­
ment, automatic test equip­
ment, robotics, and process 
control. Exhibits from major 
European and American 
manufacturers will be fea­
tured. Contact TMAC, 680 
Beach St, Suite 428, San 
Francisco CA 94109, (800) 
227-3477; in California (415) 
474-3000. 

August 1981 

August 24-27 

Software Design, Reliability, 
and Testing, Sheraton Motor 
Inn, Lexington MA. This 
four-day seminar is for 
engineers, programmers, and 
technical managers. It ex­
amines concepts and tech­

niques for developing and 
testing reliable, cost-effective 
software. It also addresses 
management concerns and 
recommended policies. Tui­
tion is $600, which includes 
course notes, luncheon, re­
freshments, and an evening 
reception. Contact the In­
stitute for Advanced Profes­
sional Studies, One Gateway 
Ctr, Newton MA 02158, 
(617) 964-1412. 

August 24-28 

The Seventh International 
Joint Conference on Artificial 
Intelligence, University of 
British Columbia, Van­
couver, British Columbia, 
Canada. This conference ex­
amines computer applica­
tions of medical diagnosis, 
computer-aided design, 
robotics, programmable 
automation, speech under­
standing, vision, and other 
related topics. Tutorial pro­
grams and artificial-intel­
ligence exhibits will be 
presented. For more infor­
mation, contact Louis G 
Robinson, American Associ­
ation for Artificial In­
telligence, Stanford Universi­
ty, POB 3036, Stanford CA 
94305, (415) 495-8825. 

August 25-28 

Vector and Parallel Pro­

cessors in Computational 
Science, Chester, England. 
This conference will concen­
trate on hardware, software, 
algorithms, applications, and 
case studies concerning vec­
tor and parallel processors. 
For information, contact Mrs 
S A Lowndes, Science Re­
search Council, Daresbury 
Laboratory, Daresbury, 
Warrington, WA4 4AD, 
England. 

August 26-29 

The Fifth Annual National 
Small Computer Show, New 
York Coliseum, New York 
NY. There will be daily lec­
tures, and a five-hour 
seminar will be presented dai­
ly for executives who need an 
introduction to the under­
standing, acquisition, and use 
of computers in business. The 
registration fee for the show 
is $10 per day. The seminar 
for executives is $200, which 
includes all materials and 
show registration. For infor­
mation, contact the National 
Small Computer Show, 110 
Charlotte Pl, Englewood 
Cliffs NJ 07632, (201) 
569-8542. 
August 28-30 

Personal Computer Arts 
Festival '81 (PCAF '81), 
Philadelphia Civic Center, 

Philadelphia PA. This show 
will include technical ses­
sions, demonstrations, and 
exhibits, as well as the annual 
computer-music concert and 
computer graphics film and 
video show. PCAF '81 is be­
ing held in conjunction with 
the Personal Computing '81 
show. For complete details, 
contact the address below. 

The PCAF '81 Committee 
invites persons interested in 
microcomputer-music and 
digital-sound synthesis, com­
puter composition tools, 
signal processing, computer­
generated visual art, and 
other computer-based crea­
tions, to talk, demonstrate, 
display, or perform at PCAF 
'81. To participate, send a 
half-page description of a 
topic or performance (include 
tapes, prints, or slides, if 
possible) before July 1 to 
PCAF '81, POB 1954, Phila­
delphia PA 19105.• 
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Circle 242 on inquiry card. 

ANNOUNCING 
MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS·BO MODEL I OR MODEL Ill ! 

* 	MORE SPEED 
10·20 times faster than Level II BASIC. 

* 	MORE ROOM 
Ve ry co mpact com piled code plus 
VIRTUAL MEMORY makes your RAM 
act larger. Variable number of block 
buffers. 31 ·char.-unique wordnames 
use only 4 bytes in header! 

* 	MORE INSTRUCTIONS 
Add YOUR commands to it s 
79-STANDARD·plus instruction set! 
Far more complete than most Forths: 
single & double precision, arrays, 
string -handling, clock, more. 

* 	MORE EASE 
Excellent full-screen Editor. structured 
& modular programming 
Word search utility 
Optimized for your TRS-BO with key· 
board repeats, upper/lower case dis­
play driver , full ASCII, single· & 

double-width graphics, etc.


* 	MORE POWER 
Forth operat ing syster:n 

Interpreter AND comp il er 

BOBO Assembler 
(ZBO Assembler also avai!able). 
Intermix 35- to BO-track disk drives 
Model Ill System can read, 
write & run Model I diskettes! 
V IRTUAL 1/0 for video and printer , disk 
and tape (10-Megabyte hard disk available) 

mU&JS)FORTH 

THE PROFESSIONAL FORTH 


FOR TRS·BO 

(Over 1,500 systems in use) 

:'.:~~~:ORTH Disk System V2.0 (requires 1 disk 
drive & 16K RAM, 32K for Model Ill) ... $129.. 95" 
MMSFORTH Cassette System V2 .0 (requires 
Level 11 BASIC & 16K RAM) . . . ....... . $89.95. 

AND MMS GIVES IT 

PROFESSIONAL SUPPORT 


Source code Provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Inexpensive upgrades to lat~st vers.ion 

Programming staff can provide advic e, 

modifications and custom programs, 
to fit YOUR needs. 

MMSFORTH UTILITIES DISKETTE: inc ludes 
FLOATING POINT MATH (L.2 BASIC ROM rou· 
tines plus Complex numbers, Rectangular-Polar 
coordinate conversions, Degrees mode, more), 
plus a full Forth-style Z80 ASSEMBLER; plus a 
powerful CROSS-REFERENCER to list . Forth 
words by block and line. All on o~e diskette 
(requires MMSFORTH V2.0, 1 drive & 32K 
RAM) . ... .... ........ . .......... . . $39.95. 

THE DATAHANDLER V1.1 : a very sophisticated 
database management system operable by nc:>n · 
programmers (requires MMSFORTH V2.0, 1 drive 
& 32K RAM) ... .. ............. . ..... $59.95. 


MMSFORTH GAMES DISKETTE: real-time 
graphics & board games w/source code. In· 
eludes BREAKFORTH, CRASHFORTH, FREE· 
WAY OTHELLO & TICTACFORTH (requires MMS­
FORTH V2.0. 1 drive & 32K RAM) .. . ... $39.95. 

Other MMSFORTH products under development 

FORTH BOOKS AVAILABLE 
MicroFORTH PRIMER · comes with MMS· 
FORTH; separately ... .. ............ . $15.oo• 
USING FORTH . more detailed and advanced 
than above ... . ............... . .... $25.oo• 
THREADED INTERPRETIVE LANGUAGES · ad· 
vanced excellent analysis of MMSFORTH·like 

~~g~a~:M. DESIGN. &CONST.RUc'r10N$·1 ~~~r~ 
to structured program, good for Forth .. . $8.95• 
FORTH -79 STANDARD MANUAL· official refer ­
ence to 79 =STANDARD word set, etc .. s10.oo• 
CALTECH FORTH MANUAL - good on Forth in­
ternal structure, etc .. . ............. : $10.oo• 
FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 
1980) . we stock this collector's item for Forth 
users and beginners ... . ........ . .. .. $4.oo• 

• . ORDERING INF OR MA TION: Software prices 
include manuals and require !'Si gn,ng of a single 
system, single·user license. SPE'ClFY for Mod~I 
1or Model 111 ! Add $2.00 SIH plus $1 .00 per add1· 
tional book; Mass. orders add 5% ta x. Foreign 
orders add 20%. UPS COD, VISA & MIC ac · 
cepted; no unpaid purchase orders, please. 

Send SASE tor t1ee MMSFORTH information. 

Good dealers sought. 


Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 

SERVICES (B6) 


61 Lake Shore Road, Natick, MA 01760 
(617) 653·6136 

Book Reviews 

TEX and 
METAFONT: New 
Directions In 
Typesetting 

by Donald E Knuth 
Digital Press, 
Bedford, MA 1979 
$12.00 

Reviewed by 
Richard Fritzson 
25 Callodine Ave 
Buffalo, NY 14226 

TEX and MET AFONT is 
primarily documentation for 
two programs that Donald E 
Knuth has written. TEX is a 
text-formatting program for 
preparing documents and 
METAFONT is a program 
for designing new fonts for 
digital typesetting devices 
(such as high-density raster­
scan printers), The two 
manuals are preceded by a 
forty-page talk that Dr Knuth 
presented to the American 
Mathematical Society on the 
subject of mathematical 
typography. 

Normally, program 
manuals are not very in­
teresting, even to people who 
are using the program, and, 
unfortunately, most people 
are not yet using TEX or 
MET AFONT. However, if 
you are interested in how a 
well-designed program can 
produce high-quality camera­
ready text, if you are in­
terested in mathematical 
methods for designing new 
type fonts, or if you are just 
interested in how a world­
renowned computer scien­
tist goes about designing, 
writing, and documenting his 
programs, read this book. 

The introductory lecture, 
"Mathematical Typog­
raphy," describes two aspects 
of the same subject: how to 
make it easy to compose 
mathematical papers of very 
high visual quality (ie: easy 
to read, beautiful to look at), 

Circle 75 on inquiry card. 

We have consistently offered the 
TRS-80 line at savings up to 20%, 
which means you can save $150 
to $1500 by buying directly from 
Computer Discount of America. 

TRS-80 Model II, 64K System, 
with disc drive only $3385.00 

Other TRS-80 Model II, or Model 
Ill computers and systems, Color 
Computers, and Pocket Computers 
are in stock at similar savings. 

Our savings are as big on expan­
sion interfaces, printers, diskettes ­
everything for your TRS-80 System. 

ATARr/i-.~\

MICROCOMPUTERS ... 

We have the full line of ATARI 
personal computers and systems, 
including Models 400 and 800. 
The computers, accessories, and 
hardware are brand new, in 
factory sealed cartons, and carry 
a full factory warranty. 
Most models are in stock for 
immediate delivery (usually 
within 7-10 days), and a price 
quote is as near as your phone. 
So if you're looking for the best 
prices in the U.S.A., for micro­
computers and accessories, call 
Computer Discount of America, 
Inc., West M ii ford, New Jersey 
07480. 201-728-8080. NOTAX ON 
OUT-OF-STATE SHIPMENTS. 



Circle 139 on inquiry card. 

WHAT'S 

BETTER 


THAN AN 


ISAM 

. . 

MICROSOFT'S 
. BASIC 

COBOL 
FORTRAN 

DIGITAL'S 
Pl/1-80 

CBASIC 

PA5CAL/MT+ 


S-BASIC 

CROMEMCO 16K BA5fC 


into first class appl lcatlon 
languages? · 

MICRO B+™ 

The first and most complete 
implementation of B-TREE 
index structures for micro­
computers. B-TREES eliminate 
index file reorganization. 

Search 
An index of over 

10,000 Key 
Values In Less 

Than One 
Second 

On A Floppy Disk System 
for only 

$260.001 
System Houses: 


MICROB+'" 

Available in Language C 


Shipping S4 USA I S8 Foreign . 
We accept VISA and MASTERCARD 

PL/1·80 Is o trodemolk of Digrtol Rrueorch 
CBASIC is o lrodernorl< of Compiler Sysfems. Inc. 
$-BASIC IS 0 lrodemar1c of Topaz Progromm1ng 
PASCAL/MT. ISO trodemotk of MT Micro Systems 

and how to use mathematics 
in the design of good-looking 
type fonts. It contains very 
brief introductions to both 
TEX and METAFONT, but, 
more interestingly, Dr Knuth 
describes some of the history 
of typesetting and typefont 
design and some of the 
history of his investigations 
into mathematical typesetting 
and font design, including 
some of the decisions he 
made while designing the two 
programs. His prose is com­
fortable and enjoyable. If 
you find it necessary to skip 
the more technical mathemat­
ics, you're skipping only 
about one page of Dr Knuth's 
lecture. 

Judged by its manual, TEX 
is unlike any other text­
formatting program. The 
care and thought that went 
into its design set a standard 
for programs of this kind, 
and programs in general, that 
few can meet. It uses a novel 
algorithm for splitting text in­
to equal-length lines which 
considers the appearance of 
the entire paragraph in which 
the line appears, not just the 
line itself. It has extensive 
facilities for handl ing 
mathematical formulas in a 
manner that is easy for the 
typist but yields professional ­
looking output. (Naturally it 
supports proportionally 
spaced type fonts, multiple­
column page formats, foot­
note references, and other 
features which are essential 
for full typesetting 
capability.) The manual is 
easy to read, and while it cer­
tainly makes you wish you 
had a copy of TEX to run on 
your own computer, you 
don't need it to enjoy reading 
the manual. (Dr Knuth says 
that he intends to publish the 
programs in a book, putting 
them in the public domain .) 

As far as I know, META­
FONT, the typeface-design 
program, is unique. It allows 
you to write programs, in a 
special META FONT 
language, that specify the 
shapes of a family of 
characters - that is , it allows 
you to design your own type 
fonts. Currently though, on­
ly high-density raster-scan 

. . . . .. 

MICROSETTE 

CASSETTES 


-.::: .-.. ~~. 
.........,......._..... ..-_ ... __, 


.... ...;. Q •• • !. 

C-10 C-20 

COMPUTER CASSETTES 


~ . 
A 

......... n .... , ,,.,..,., ... . '""' '"-'
C·60·-· ~ C-90·- · ~ 
__!._~-~-!- -­ ~ • • • • 

C-60 C-90 

AUDIO CASSETTES 


Microsette, the undisputed industry 
leader in short cassettes for micro­
computer applications also offers 
equally high grade audio cassettes 
at budget prices. Credit card buyers 
may phone (415) 968-1604. 

LOOK AT OUR PRICES 

Length 10 Pack 50 Pack 
C-10 $ 7.50 $32.50 

· e-20 $ 9.00 $39.00 
C-60 $13.50 $57.50 
C-90 $17.50 $77.50 

UPS shipment in Cont. USA incl. 
We can not ship to P.O. Boxes 

Length Qty. Price Total 

SUBTOTAL 

Calif. Cust. add Sales Tax 

rroTAL 

Check or money order enclosed D 
Charge to: Visa D Master Card D 
Account No. 
Expiration Date 

. . - B.:_J 

MICROSETIE CO. 

475 Ellis Street 


Mt. View, CA 94043 
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Circle 252 on inquiry card. 

,.. v o· 
<Q ·,<::- CALL 
~ ~~ 

,0 
_\~

~--i (203) 342-27 4 7 

COMPUTERS 
HEWLETT-PACKARD 

HP-85 $ 2795 
HP-83 $ 1990 

NORTH STAR 
HRZ-2D-32K FAC ASM $ 2795 
HRZ-2Q-32K FAC ASM $ 2995 
HDA-18 CALL FOR PRICE!! 

COMMODORE BUSINESS MACHINES 
8032 LARGE SCREEN $ CALL 
4032 40 COL.SCREEN $ CALL 
8050 DUAL DRIVE $ CALL 
4040 DUAL DRIVE $ CALL 

INTERTEC SUPERBRAIN 
SUPERBRAIN n4K 2D $ 2890 
SUPERBRAIN ~4K 2Q $ 3490 
10 MEG HARD DISK CALL 

ALTOS SYSTEM 
ASC8000-2 1 MEG FD $ 3490 
ASC8000-2D 2 MEG $ 4390 
ASC8000-10 4 USERS $ 6795 

ONYX C8002 $14900 

PRINTERS 
DIAB LO 	 ~30 s 2375 

1640 R/O $ 2990 
lfi50 R/O $ 3390 

•; PI N\vRITER 5510 OR 30 · $ 2595 
5520 SERIAL KSR $ 2995 
C.ITOH DAISY WHEEL $ 1775 
ANADEX 9500 OR 9501 $ 1490 
PAPER TIGER 445G $ 820 

460G $ 1250 
5fi0G 132 COL $ 1395 

CENTRONICS 730-1 $ 590 
737-1 $ 820 
779-2 TRACTOR FED $ 950 

EPSON MX-80 $ 595 
MX-80FT FRIC/TRACTOR $ n95 
MX-70 $ 425 

OKIDATA 	 MICRO 80 $ 499 
80 $ 690 
83 $ 995 

TERMINALS 

TELEVEDIO 920C $ 890 
MODEL 950 $1075 

HAZELTINE 1400 $ 599 
MODEL 1420 $ 890 

1500 $ 990 
INTERTEC INTERTUBE !II $ 775 

EMULATOR $ 775 
SOROC 120 $ 850 

135 $ 899 
NEC 12" GREEN MONITOR $ 250 
SANYO 12" GREEN $ 320 
SANYO 13" COLOR $ 495 
LEEDEX 1 3 " COLOR $ 425 

SINCE 1977 COMPLETE SALES AND 
SERVICE. MOST 	 ITEMS IN STOCK!! 
VISA AND MASTER CHARGE WELCOME 

PRICES SUBJECT TO CHANGE 

(203) 342-2747 

Multi-Business 
Computer Systems 

28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 

TWX 710 428-6345 
t. M-F 9-6 SAT. 9:30-3 : 00 ... 

Book Review -

printers can print the new 
fonts, and these devices are 
still extremely expensive. 
Consequently, the micro­
computer applications for a 
font-design program are 
limited. However, like the 
TEX manual, the META­
FONT manual is both in­
teresting and informative. It 
reads as though the author 
were standing at times in 
front of you lecturing and, at 
other times, behind you look­
ing over your shoulder, help­
ing. Even if you are just in­
terested in the design of type 
fonts by Dr Knuth's analytic 
method, you will find this 
book useful. (The manual in­
cludes many exercises. While 
they are interesting to read, if 
you're not actually trying to 
learn to use TEX or MET A­
FONT you may well want to 
skip them; I did.) 

I used to think that only a 
hard-core, lost soul computer 
hacker could enjoy reading a 
manual for a program he 
might never use. This book 
has made me reconsider.• 

BYTE'S Bugs 

Correction 

The name of the manufac­
turer of the wire-wrap pro­
totyping board mentioned in 
'What's Inside Radio Shack's 
Color Computer?" (March 
1981, BYTE, page 90) should 
have been Vector Electronic 
Company. We apologize for 
any confusion this may have 
caused.• 

Notice of Omission 
Due to a processing 

error the Washington 
Computer Service ad 
which appeared on page 
27 of the May Byte had 
no Reader Service 
Number. 

For more informa­
tion regarding their "no 
problem trial offer" cir­
cle 4 75 on the inquiry 
card in this issue. 

s-100 6809 
controls floppy 

e Control~ 3 Mini Floppy Drives 
• Serial RS·232C port with 14 baud rates 
e Two parallel ports 
• 16 J/O decoded address lines 
e 24K bytes of EPROM space, or 12 Kbytes 

of RAM space 
e Accept all JEOEC pin-out Byte·Wide 

memmv ICs 
e Multi-Vendor software adaptable 

e Industry, Business, Home and University use 
e Asse mbled end tested $395.00. 60 day delivery 
e Checks or C.0.D. orders accepted 
e DEALER INQUIRIES INVITED 

LOGICAL DEVICES. INC 
781 W. Oakland Park Blvd. 
Ft. Lauderdale. Fla. 33311 

Te l: (305) 565·8103 

ircle 200 on Inquiry card. 

?? APPLE*-ITIS ?? 

-·•Ill z 

Hardware or Software Problems? 
Save time and money by having 
your own diagnostic disk. Deter ­
mine immediately if you have a 
hardware problem. 

XPS's APPLE*-CILLIN can 
help you cure your problems 
fast and easily. 

Order APPLE*-CILLIN for 
$29.95•. 

323 York Road 
Carlisle, PA 17013 

•trademark of Apple Computer Inc. 
••PA Residents add 6% sales tax 
Requires 48K and one Disk 11 • 

Circle 391 on Inquiry card. 

APPLE OWNERS! 
Combine your APPLE computer with 
our high speed dual channel A ID and 
control I er boards to createyour own: 

DIGITAL STORAGE SCOPE 
•Sample rate DC to 3.5 Mhz. 
• 1024 Sample Butter Memory 
• Pretrigger Viewing 
• Dual or Single Channel Trace 
•Trigger either channel 
• Programmable Scale Select 

All trace parameters are entered 
through keyboard to the onboard 
software included in PROM. High 
resolution graphics used to display 
waveforms. 

Price tor two board system $495. 
California residents add 6% sales tax. 

RC ELECTRONICS, INC. 
7265 Tuolumne 

Goleta, California 93117 
1805) 968-6614 

Circle 308 on inquiry card. 



•
I•
I•I•
I• 

NEW! - RAM 65 I 
All of the Above Advanced Features •IPLUS: Bank Selection by 1/0 
Instruction Using Any One of 256 • 
DIP Switch-Selecta ble Codes • This I 
Allows Up to 256 Software Con­ • 
trolled Memory Banks! • Our Most I 
Advanced 16K Add-On Board. • 
A & T Factory Direct Price: I•Singly . . . . . ........ $224.00 I 


2 or 3 .......... eac h $214.00 

4 up . ........... each $204.00 ,• 


One Year Warranty • 
DON'T PA y MORE! I 

All of our Boards Are the Hi ghes t 

Quality Mil SPEC G-14 Fibreglass. 
 • 

All utili ze Solder Mask over Copper I 
Technique for Higher Re liabil ity! • 

MIX AND MATCH FOR BEST PRICING . I 
Include 	S3.00 s hipping & handling per •order. California residents include 6% 
sales tax. I 
TERMS. Cash. checks. money orders or purchase • 
orders from qua lified fi rms or ins titutions. Pr-icing 
and availability subject to change without notice. I 
Internal onal sales in U.S. funds only. COD's • 
include 25% with order. I

Qua\ity Computer Parts •
P. O. BOX 743, DEPT. Bl ICHATSWORTH, CA 91311 
Telephone (213) 882-~142 •I 

BYTE's Bits 

First Annual 

Undergraduate 


Paper Competition 

In Cryptology 


Cryptologia, a magazine 
devoted to cryptology, has 
announced a contest for un­
dergraduate students who 
have an interest in the study 
of encoding and decoding. 
A $300 award will be given to 
the student whose paper on 
any aspect of cryptology is 
judged the most valuable. 
Topics can include technical, 
historical, and literary sub­
jects concerning cryptology. 

Papers must be no more 
than twenty typewritten 
pages in length, double­
spaced and referenced. Four 
copies must be submitted. 
Only original works that 
have never been published 
should be submitted. Au­
thors must be enrolled in an 
undergraduate curriculum at 

the time of composition. All 
copies become the property 
of Cryptologia and the 
magazine assumes publica­
tion rights on all entries. 

The papers will be judged 
by the editors of the maga­
zine, and the winner will be 
announced on April 1, 1982, 
with publication of the win ­
ning paper in the July 1982 
issue of Cryptologia. For in ­
formation, contact Cryp­
tologia, Albion College, Al­
bion MI 49224 .• 

Give to the 
college of 

your choice. 

~14£• Council tor Financial Aid to Education. Inc. 
.. 680 F1hh Avenue. New York. N .Y. 10019 

r!WI A Public Service ol This Magazine 
~ & The Adver lising Council. 

Circle 50 on inquiry card. 

What doyou want 

yourco111puterand 

video playertodo 


that they 

can't do now? 


0 A. 	 Display video segments then 
automatically switch to com­
puter text. 

0 B. 	Display multiple-choice options 
at each stage of the presenta­
tion, then, depending on the 
choice made, replay any portion 
of text and/or video, or move on 
to new material. 

0 C. 	Show any portion of the com­
puter text and /or video (ran­
domly accessed) depending on 
the pace and/or choices of the 
user. 

0 D. 	 ALL OF THE ABOVE ... and 
do it all on one screen. 

If you checked D, contact us for more 
information on Cavri Interactive Video. 
We offer a reasonably priced, sophisti­
cated system that links an Apple* or an 
RS-232 interfacing computer with a 
Sony or Panasonic video player and 
TV screen - with no modification. 
Included are simple, straightforward 
instructions for writing your programs. 
Plus frame-accurate stops and 
switches with no accumulated error. 

Write or call today and join the many 
companies, large and small, that are 
improving their audiovisual training 
and testing with the new technology pi­
oneered by Cavri. 

Training, of course. is only one appli ­
cation. Now you can catalogue any­
thing - for example, a museum can 
videotape its paintings, sculptures, 
and artifacts, then showthem by artist, 
subject, date, or any other grouping, 
regardless of the sequence in which 
they were recorded on the videotape. 
Tell us your application, and we can 
help by supplying the system and 
guidance on programming and video­
tape or videodisc production. 

interactive video 
26 Trumbull Street, New Haven, CT 06511 

(203) 562-4979 
"TM - Apple Computer Co. 



An Easy-to-Use AID Converter 


With the addition of an analog-to­
digital converter and some simple 
sensors, a microcomputer can 
monitor analog voltages, read light 
levels, sense temperatures, or read the 
analog output from laboratory in­
struments. The six-channel AID 

About the Author 
Robert Dag git is a Senior Research T ei:hni­

cian at the Systems and Research Center of 
Honeywell Inc in Minneapolis. He is interested 
in the application of microprocessors to small, 
dedicated systems for laboratory use. 

Robert Daggit 

1648 Hillview Rd 


New Brighton MN 55112 


(analog-to-digital) converter that I 
will describe reads positive voltages 
from 0 to 3 V, with either 8 or 10 bits 
of accuracy. It interfaces to the com­
puter through an 8-bit bidirectional 
peripheral port whose 1/0 (in­
put/ output) lines are individually 
programmable and latched when 
used as outputs. 

Once started, the converter 
operates asynchronously with respect 
to the computer and requires a 
minimum of code in the user's pro-

FINDING SOLUTIONS 
AND BEING COMPETITIVE --.... 

IS OUR BUSINESS. 
Having problems and looking for a 
computer to help solve them? 
Are you finding computer dealers 
come in one of two ways? Either 
Full system support with Full price 
or Take it or Leave it with Low 
price. At Omega we don't believe 
that you should have to make a 
choice. Yes, we're in business to sell 
products but also, to solve your 
problems. Our prices will be the 
lowest possible. Our support and 
product quality will be second to none. Check out our Mail Order prices in this -
ad (our retail prices will be higher). See if you don't agree with our first claim. 
For our second claim, call us with your data processing needs and problems. 
Better yet, come in and see us. Finding solutions and being competitive is our 
business. We never forget either of them. 

APPLE Ill ....... .. ... . $CALL 

APPLE II "PLUS" 4BK . . . ... 
HEWLET PACKARD 85 or 83 . 

APPLE II ACCESSORIES: 

Disk II Wilh controller 

Disk I 2nd drive . . . . . . . . . . . . 

Graphics Tablet . . . 

Language System with PASCAL . . . . . 

Silenlype Pnnter W/lnt . . . . . . . . . . 

Integer Firmware Card . . . . . . . . . . 

Microsoft Z-Bo Soltcard . . . . . . . . . 

Videx videoterm BO col Card 
 . .. ........... .. _ 
Sanyo 12" Green Monitor .. . _ . . . . . . . . . 269.00 

. $ 1169.95 
. $ CALL 

... $ 535.00 
455.00 
665.00 
395.00 
526.00 
152.00 

. ... . 259.00 
279.00 

" ,j 'app1cz·co.:nputar­
Au1horized Dealer 

Supplies: 

Scotch Disketles - Best of Quality! 

price per box of (10) 

7 44-0, 10, 32 

740-0 SS/SD O Sector .. 

741-0 SS/DD O Sector . 

743-0 OS/DD No Format 

New Products: 

Videx L/C Adapter ... 

Microsoft 16K RAM Card 

D.C. Hayes Micromodem II 
Novation DCA T Modem . 
EPSON MX-BO . .. 

... $ 27.00 
31.00 
37.00 

. . .. ... ... 44.00 

.. . 110.00 
.... 169.00 

. 315.00 

. 195.00 
CALL 

Mail Order Terms of Sales: Price based on prepaid orders. NO coo·s. Allow 14 working days for personal and company 
checks to clear. Order under $100.00 add $3.00 for shipping and handling. All orders (unless specified in ad) within 
Continential US. shipped U.P.S . no charge. APO or out of Continential U.S. write Of call for shipping charges. All prices 
subject to change and all offers subject to withdrawl without notice. CA residents add 6% sales lax. 

CJME~A MIOfiCJ OCJM~UTEfiS 
The Problem Solving Company 3447 Torrance Boulevard • Torran{;e, California 90503 • (2"13) 370-9456 
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gram. Conversion times are voltage­
dependent, with an approximate 
range of 1 to 2 ms (milliseconds). A 
sample program segment and sub­
routine written in 6502 assembly 
language are included to illustrate the 
use of the converter. 

Major components of the AID con­
verter unit, shown as a schematic 
diagram in figure 1, are a Fairchild 
Semiconductor µA970B analog-to­
digital-converter integrated circuit, a 
clock, a 12-bit counter, and a 16-bit 
output multiplexer. The µA970B 
features an analog input multiplexer, 
controlled by address lines AO thru 
A2, that selects one of eight input 
sources. Address 0 selects the internal 
zero voltage, and address 7 selects the 
internal reference voltage. Addresses 
1 thru 6 select user inputs 11 thru 16, 
as shown in figure 1. Although the 
manufacturer rates the µA9708 at 8 
bits of accuracy, it performs well at 
10 bits of accuracy. A series of 
voltage readings taken at 0.1 V inter­
vals from 0 to 3 V compared favor­
ably with readings taken with a Fluke 
Model BOOOA Digital Multimeter. 
Voltage differences ranged from 2 to 
11 m V (millivolts). The greatest 
relative error, defined as the absolute 
value of the voltage difference divid­
ed ·by the multimeter reading, was 
less than 2 % . 

In order to read one of the analog 
channels, the channel address is 
placed on the address lines, and the 
ramp-start input (pin 3) is set low. 
The ramp-stop output (pin 7) goes 
high at this time. With the address 
lines stable for a signal-acquisition 
time of about 1 ms, the ramp 
capacitor, Cl, charges to the voltage 
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Figure 1: Schematic diagram of the AID converter. Inputs 11thru16 of !Cl are the user's analog-input channels. The input voltage is 
converted to a binary number in the counter (!C4 and JCS), where it is retained until needed. The binary output is read in bit-serial 
fashion by the output multiplexer, IC6. Interface to the computer is through an 8-bit l!O port . 

Easy selection of 8 or 10 bits of accuracy is accomplished by installing the clock timing components (C6, C7, RB, and R9) on a DIP 
header (see figure 2). 
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ATARI® LIOO ...Si129 
~~ ~!~KL!~6 HP-85

• )1111:~//

W/1~~ / 

$27~'l 

HP-85 Accessories 

5V• " Dual Master Disc Drive list $2500 . . . . $2125 
51/4'' Single Master Disc Drive List $1500 . . $1275 
HP7225AGraphics Plotter List $2050.. ... $1845 
HP·85 16K Memory Module List $395. . . . $355 
HP-85 Application Pacs Standard List $95 . . .. $85 
Serial (RS·232C) Interface Module List $395.. $355 
GPIO Interface Module List $495.. . . . ...... $445 

newHP-83 L$J.~9s 

HP-41C 
List $250 

$199 
HP-32E Scientific wlStatistics _ 53.95 

HP-33C Scientific Programmable $79.95 
HP-34C Advanced Scientific 

Programmable 123.95 

HP-37E Business Calculator _ $49.95 

ftersonql 
rc~omputer
B S'stczms 


609 Butternut Street 
Syracuse, N. Y. 13208 

(315) 475-6800 
Prices do not include shipping by UPS. All 
prices and offers subject to change without 
notice. 
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15 
TO Vee +SV~ 


I 14I 100 pFTO 1e3 PIN 14 TO le3 PIN 15 

27 K ~ ~ 

6.8K TO Vee +sv 

TO 1e3 PIN 6 100 pF TO le3 PIN 7 

27K 

Figure 2: Wiring of the DIP header (top view). This optional feature may be installed for 
easy selection of 8 or 10 bits of accuracy. The clock timing components are mounted on 
the header in such a way that when it is reversed in its socket, the time constants of /CJ 
(a 74LS221 monostable multivibrator) are appropriately changed. 

Listing 1: A program segment, written for the 6502 microprocessor, that illustrates use 
of the AID converter. Hexadecimal 10 is added to the channel address, and this value is 
then written to the interfacing 110 port to start the conversion. Data from the counter is 
read when needed. 

Address Object Code Label Mnemonics Comments 

02SO A9 10 LDA H#lO ;CHANNEL 0 ADDRESS 

02S2 SD 01 AB STA DRA ;INITIATE AID CONVERSION 

02SS 20 30 03 JSR RDADC ;READ CHANNEL 0 COUNT 

02S8 SS DO STA DO 

02SA 86 DI STX DI 

02SC A9 17 LDA H#l7 ;CHANNEL 7 ADDRESS 

02SE SD 01 AB STA DRA ;INITIATE AID CONVERSION 

0261 20 30 03 JSR RDADC ;READ CHANNEL 7 COUNT 

0264 SS co STA CO 

0266 86 Cl STX Cl 

0268 A9 11 LDA H#ll ;CHANNEL 1 ADDRESS 

026A SD 01 AB STA DRA ;INITIATE AID CONVERSION 

026D A9 02 LDA H#02 

026F 20 7C OS JSR SUBM ;COUNT(REF) - COUNT(O) 

0272 AS CO LDACO 

0274 A6 Cl LDX Cl 

0276 BS AO STA AO ;SAVE CORRECTED REF COUNT 

0278 86 Al STX Al 

027A 20 30 03 JSR RDADC ;READ CHANNEL 1 COUNT 

027D BS co STA CO 

027F 86 Cl STX Cl 

0281 A9 02 LDA H#02 

0283 20 89 OS JSR CMPM ;IS COUNT( 1) < COUNT(O)? 

0286 10 08 BPL SKIP 

0288 AS DO LDA DO ;SET COUNT(!) 

028A SS co STA CO TO 

028C AS DI LDADl COUNT(O). 

028E BS Cl STA Cl 

0290 A9 02 SKIP: LDA H#02 

0292 20 7C OS JSR SUBM ;COUNT(!) - COUNT(O) 
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at the selected input. The ramp-start 
input is then set high. This discon­
nects the input voltage from the ramp 
capacitor, which now discharges 
linearly at a controlled rate through 
resistors Rl and R2. When the ramp 
capacitor is discharged, the ramp­
stop output goes low. Since the 
capacitor's discharge time is directly 
proportional to the input voltage, a 
counter running during the interval 
from the conditions ramp-start-high 
to ramp-stop-low will, at the end, 

. contain a count that is proportional 
to input voltage. 

In this circuit, a low-to-high transi­
tion of peripheral-port bit 4 triggers 
IC2, a 74LS221 monostable multi­
vibrator. Its Q output goes high to 
clear the counter, while the Q 
output holds the ramp-start line low, 
allowing the µ.A970B (ICl) to acquire 
the voltage from the selected channel. 
Upon timing out, IC2's outputs 
change states, raising the ramp-start 
line to a high logic level and turning 
on the counter. When the ramp-stop 
line goes low, the counting stops, and 
peripheral-port bit 6 goes high to 

COMING FOR .JUNE See it at COMDEX 

Booth 1632 


The 
Multi-User 

system that is 
COMPLETE 

and ready to run 

MULTI/OSTM 

Multi Word Processing 
Multi Data Entry 
Multi Inventory Control 
Multi Order Entry 

W ith a Shared data bas e 
of up to 

975.DOO.OOO b ytes 

signal the computer that the conver- h~~~~~~~~~;;;;;;;;;;;;~~~~~~~~~~~;;~~~ 
sion is complete. The counter value is 
the useful output of the converter, 
and is retained until it has been read 
and the next conversion cycle has 
begun. 

The clock, IC3, is a multivibrator 
whose frequency is set to about 
1 MHz by the 100 pF capacitors, C6 
and C7, and 6.B k-ohm resistors, RB 
and R9, for a 10-bit count. An B-bit 
count is selected by replacing RB and 
R9 with 27 k-ohm resistors. If the 
frequency-determining components 
are installed symmetrically on a 
header, as shown in figure 2, the B- or 
10-bit counts can be selected by sim­
ply unplugging the header and revers­
ing it. 

A ripple counter and a 16-bit out­
put multiplexer, controlled by 
address lines AO thru A3, complete 
the circuit. 

Before the circuit is used, all un­
used analog inputs should be 
grounded and the reference voltage 
and ramp slope should be set. The 10 
k-ohm potentiometer, R3, is first ad­
justed until the reference voltage at 
pin B of ICl is exactly 3 V, as in-

SciTronics introduces ... 

REAL TIME CLOCKS 
with full Clock/Calendar Functions 

The Worry-free Clocks for People 
Who Don't Have Time to Worry!! 

What makes them worry-free? 

• Crystal controlled for high 
(.0020/o) accuracy 

• Lithitun battery backup for contin­
uous clock operation ( 6CXXl hrs! ! ! ) 

•Complete software in BASIC­
including programs to Set and 
Read clock 

• Clock generates interrupts 
(seconds, minutes, hour) for 
foreground/background operation 

Applications: 

• Logging Computer on time 

• Timing of events 

•Use it with the SciTronics Remote 
Controller for Real Time control 
of A.C. operated lights and ap­
pliances 

Versions available for: 
• S-100 bus computers RTC-100 $159 
• 	 Apple II computer RTC·A $129 
• SciTronics RC-80 	 RC-SOCK $109 

owners 

Send SciTronics Inc. 
Check or 523 S. Clewell St., P.O. Box 5344 
money 

Bethlehem, PA 18015order to: 
(215) 868-7220 

Please list system with which you plan to use 
controller • Ma~ter Charge and ViSl'.1 acr:eµed. 
COD's accepted. PA residence add sales tax. 
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dicated by an accurate voltmeter. the value of the channel address plus 
Then the converter connected to the hexadecimal 10 to the peripheral por\ 
computer is run in a loop, repeatedly and then waiting until bit 6 goes high. 
addressing and reading the reference The · channel address should not be 
voltage at address 7. The 50 k-ohm changed during this time. Reading of 
potentiometer, Rl, is adjusted until the counter data automatically clears 
the count is just under hexadecimal FF peripheral port bit 4, enabling its low­
for an 8-bit count, or hexadecimal to-high transition when the next 
3FF for a 10-bit count. address is written to the port. The 

In normal use, the program must counter is read a bit at a time by 
first configure the peripheral-port bits writing the address of the desired bit 
0 thru 4 as outputs and bits 5 thru 7 as into the peripheral port, reading the 
inputs, and it must clear bit 4. port, and then left-shifting bit 7 (the 
Voltage readings are taken by writing counter data bit) into a register pair 

Listing 2: RDADC, a 6502 subroutine to read data from the counter in the converter. 
The 16-bit counter value is returned in the accumulator and X register. Status bits reflect 
the condition of the high-order byte. 

• • • • • READ A/D CONVERTER • • • • • 
THIS SUBROUTINE READS THE COUNTER OF THE A/D CONVERTER. 
IT RETURNS THE HIGH-ORDER BYTE IN THE ACCUMULATOR 
AND THE LOW-ORDER BYTE IN THE X REGISTER. 

SCRATCH LOCATIONS USED: FD.Fl 

0330 A9 40 RDADC: LDA H#40 ;LOAD MASK TO TEST BIT 6 
0332 2C 01 A8 LP!: BIT DRA ;IS A/D CONVERSION COMPLETED? 
0335 50 FB BVC LP! ;IF NOT, LOOP UNTIL DONE 
0337 A2 OF LDX H#OF ;LOAD INDEX REGISTER/COUNTER 
0339 8E 01 A8 LP2: STX DRA ;BIT ADDRESS 
033C AD 01 A8 LDA DRA ;READ BIT 
033F 2.'\ ROL A ;ROTATE ACCUMULATOR 
0340 26 Fl ROL Fl ;ROTATE MEMORY LOCATION Fl 
0342 26 FD ROL FD ;ROTATE MEMORY LOCATION FD 
0344 CA DEX 
0345 10 F2 BPL LP2 ;BRANCH IF POSITIVE 
0347 A6 Fl LDX Fl ;LOAD LOW-ORDER BYTE 
0349 AS FD LDA FD ;LOAD HIGH-ORDER BYTE 
034B 60 RTS 

Reference 
Designation 

IC1 
IC2,IC3 
IC4,IC5 
IC6 
IC? 
IC8 

C1 
C2 
C3,C4,C5 
C6,C7 

R1 
R2 
R3 
R4,R5 
R6 
R7 
R8,R9 

Part 

µA9708, ND converter 
7 4LS221, monostable multivibrator 
74LS393, dual 4-bit binary counter 
7 4150, 1 of 16 data selectors 
74LS02, quad 2-input NOR gate 
74LS08, quad 2-input AND gate 

0.01 µF, polyester 
0.02 µF, ceramic 
0.1 µF, ceramic 
100 pF, ceramic 

50 k-ohm, 10-turn potentiometer 

47 k-ohm, V. W. 5% tolerance 

10 k-ohm, 10-turn potentiometer 

10 k-ohm, 1.4 W, 10% 

15 k-ohm, v. W, 5% 

100 k·ohm, V. W, 10% 

6.8 k-ohm or 2 7 k·ohm, Y. W, 5 % 

Table 1: Parts list for circuit of figure 1. Capacitor Cl should be a low-leakage type. 
No precision tolerances are required . 



or 2 bytes of memory that will con­
tain the 16-bit count. The sequence is 
repeated for each bit, starting with 
the most-significant bit at hexa­
decimal address OF and ending with 
the least-significant bit at address 00. 

The most efficient operation will 
result when the analog-to-digital con­
version is initiated at a point in the 
program that occurs a number of in­
structions before the voltage reading 
is required. The computer is then free 
to execute the intervening instruc­
tions before having to wait for com­
pletion of the conversion. The hand­
assembled program segment, shown 
in listing 1, illustrates the use of the 
converter and the RDADC sub­
routine (see listing 2). Note the in­
structions inserted between the initia­
tion of the conversion at hexadecimal 
address 026A and the reading of the 
output at address 027A. 

A nonzero count is always ob­
tained, even when reading 0 V. This 
count must be subtracted from the 
reference voltage and channel counts. 
Thus, the computation for a linear­
ized and scaled voltage reading 
becomes: 

V(i) = _Count(Channel i) - Count (0)_ X V 
Count (7) - Count (0) REF 

where VREF is the reference voltage. 
Long-term drift effects are mini­

mized by reading the zero and refer­
ence voltages each time a channel is 
sampled. When reading very small in­
put voltages, the possibility exists 
that a channel count may be smaller 
than the zero count. The apparent in­
stability resulting from this condition 
is avoided by simply setting the chan­
nel count equal to the zero count. 

The ,uses for such a converter are 
many and diverse. For example, if 
you are an energy-conscious 
homeowner, you may wish to 
monitor temperatures throughout 
your home. Or, if you are an amateur 
horticulturist, you may wish to 
monitor light intensity and tempera­
tures of air and soil to optimize grow­
ing conditions for plants or cuttings. 
Whatever the application, I hope that 
this converter, with its 8 bits of ac­
curacy for table subscripts or 10 bits 
of accuracy for better resolution, will 
serve you well.• 

(212) 986-7690 

MAIL ORDER ONLY 

16K - $859 
32K - $1079 
2022 - $695 
2040 - $1079 
8050 - $1495CALL FOR PRICES 
8032 - $1495 

ATARI MONITORS 
800-$759 

Sanyo 9"----B & W - $180 
Sanyo 12" B & W - 239 
Sanyo 12" Green - 279 
NEC 12" Green - 259 
BMC 12" Green - 269 
Zenith 13" Color - 379 

SALE! 


64K - $2595 
64KQD - $3295 

'., 

1 

DIABLO 
630 


$ 2195 


*(DENOTES ITEMSMAIL ORDER ONL V SHIPPED F.0.B, NVC)Send Certified Check (Personal or Company Checks require 2 weeks to clear.) 
We pay all shipping ;ind Insurance charges except Items marked with asterisk. 
VISA, MasterCharge add 5% N.V.S, Residents add appropriate sales tax. PHONE (212) 986-7690 

Spoken to your Apple® What's more. speech rec-l 1"LK TO YOUR 
lately? K ognition is also available for 

With the Heuristics™ 2000 S-100 computers. with ourAPPLE FOR 

speech recognition board, you can Heuristics 20S and 50 boards. 
train your Apple computer to The 2000 also makes aON'iJ $259
recognize 64 words or phrases L VCYY practical starter system 
of your choice (or multiples • f<Y the Heuristics 5000 
thereof). Any command for any application. and 7000 industrial/commercial speech 

The advanced Heuristics 2000, with micro- recognition units. These commercial units 
phone included, brings awhole new hands- start at $2500. 
off approach to data entry and program So the next time you have data to enter, 
control-for a surprisingly low $259. An words to process ormenus to select, don't work 
optional head-set yourfingerstothebone. 
microp~one (shown HEURISTICS 2000 . Talk to your Apple
abCNe) 1s also available. mstead. 

The talk of the computer industry™ 
Heurisfi~s. lnc.. 1285 Hammerwood Avenue.Sunnyvale, CA 94086 • 4081734-8532 
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Technical Forum 

A V otrax Vocabulary 


Timothy A Gargagliano and Kathryn L Fons 
1394 Rankin St, Troy MI 48084 

This vocabulary of 139 entries can be stored in as little 
as 770 bytes. The ASCII codes shown are for the TRS-80 
voic.e synthesizer. Using Votrax symbology, however, 
this vocabulary is applicable to many other synthesizers, 
including the new SCOl phoneme speech chip. 

[In February, Kathryn Fons and Tim Gargagliano 
coauthored an article entitled "Articulate Automata" 
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c:­~( ~1 

I... .EHl EH3 
3 5 

M 	 • EH :L EH2 
3 .q 

N .EH:I. EH3 
3 5 
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(February 1981 BYTE, page 164), in which they presented 
an overview of the physiology of speech and a look at 
how Votrax voice synthesizers are programmed. Since 
that article contained only general guidelines for pro­
gramming voice synthesizers, they decided to provide us 
with more specific information in the farm of this list of 
common computer .terms and how they would be pro­
grammed....SM J 

y Votra:·: 
& ASCII 

yAY Votr a:·: 
)I( & ASCII 

yAY Votra:·: 
)I( & ASCII 

AY y Votra:-: 
)I( & ASCII 

Votra:-: 
ASCII 

F Votra:-: 
F ASCII 

AY y Votra:-: 
)I( & ASCII 

y T CH Votra:-: 
& T c ASCII 

yI3 Votra:-: 
t & ASCII 

yEH3 Al AY Votra:-: 
5 @ )I( & ASCII 

yAl AY Votra:-: 
@ )I( & ASCII 

UH3 L Votra:-: 
8 L ASCII 

M Votra:-: 
M ASCII 

N Votra:-: 
N ASCII 



D + + + + + + • .01 Ul Votra:-: 
0 u M>CII 

r··.. + + + • + + + + + +F' 
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El 
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y 
& 

Vo tr a :-: 
ASCII 

c:~ + + + + + + + +~( 

~( 

' Yi 
y 

IU 
( 

Ul 
u 

Ul 
u 

Votra:-: 
ASCII 

r··., + + + • + + + .AH1 U!-12 
7 

ER 
I 

Vo tr a:-: 
ASCII 

c·~,:) + + + + + + + .EH1 
3 

EH3 
5 

s 
s 

Votra:-: 
M>CII 

·r + + + + + + +T 
T 

El 
E 

AY 
)K 

y 
& 

Votra:-: 
ASCII 

u + + + + + + + + + +y 1 
y 

IU 
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Ul 
u 

Ul 
u 

Votra:-: 
ASCII 

v + + + + + + .v 
v 

El 
E 

AY 
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y 
& 

Votra:-: 
ASCII 

w + + + + + + + + + • .D 
D 

UH1 
6 

E: 
8 

UH3 
8 

L 
L 

Yi 
y 

IU 
( 

Ul 
u 

Votra:-: 
ASCII 

x + + + + + • .EH1 
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EH2 
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~( 
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F'AO 
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s 
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Votra:-: 
ASCII 
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AHl . 
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EH3 
5 

I3 
t 

y 
& 

Votra:-: 
ASCII 

z: + + + + + + + .z 
z 

El 
E 

AY 
)K 

y 
& 

VotT'a>: 
ASCII 

AC CE~:>~:> + + .AE1 
9 

EH3 
5 

~( 

~( 

F'AO 
0 

s 
s 

EH1 
3 

EH3 
5 

s 
s 

Vo tr a:-: 
ASCII 

AD DF'=E SS + + + .AE1 
9 

EH3 
5 

D 
D 

R 
R 

EH:l 
3 

EH3 
5 

s 
s 

Votra:-: 
ASCII 

AND + + + + • .AE1 
9 

EH3 
5 

N 
N 

D 
D 

Votra:-: 
ASCII 

AUTUMAT:x:c .AW1 
1 

T 
T 

UH2 
7 

M 
M 

AEl 
9 

EH3 
5 

T 
T 

Ii 
I 

~( 

~( 

Votra:-: 
ASCII 

D :1: L L :1: U N + + • E: 
E: 

Ii 
I 

I3 
t 

L 
L 

y 
& 

U!-13 
8 

N 
N 

Votra:-: 
ASCII 

E:LDCI< + + • E: 
E: 

L 
L 

AH1 UH3 
8 

~( 

~( 

Vo tr a:-: 
ASCII 

Vocabulary continued on page 386 
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Vocabulary continued: 

E:: 1=<: E A 1-:( + + + + + + • E: 
E: 

R 
R 

Al 
@ 

AY 
)I( 

~( 

~( 

Votra:·: 
ASCII 

i::: u ~= > + + + + + + + + • E: 
E: 

UH1 
6 

UH3 
8 

s 
s 

Votra:-: 
ASCII 

r~ Ar·· 1 r···" .... ::· ..... :: .. + + + + + + + ~( 

~( 

Al 
@ 

y 
& 

E: 
E: 

UH3 
8 

L 
L 

Votra:-: 
ASCII 

C H A 1=<: A C T E 1=<: + + + ~( 

~( 

EH1 
3 

R 
R 

EH1 
3 

~( 

I< 
T 
T 

ER 
I 

Votra:-: 
ASCII 

CI... EA 1=<: + + + + + + + ~( 

~( 

L 
L 

AY 
)I( 

I3 
:f: 

R 
R 

Votra:-: 
ASCII 

C l ... D ~:;;i;:: + + + + + + + ~( 

~( 

L 
L 

01 
0 

Ul 
u 

z 
z 

Votra:·: 
ASCII 

CDNT:I:NUE + + + d( 
~( 

UH1 
6 

N 
N 

T 
T 

Ii 
I 

I3 
:f: 

N 
N 

Yi 
y 

IU 
( 

Ul 
u 

Votra:­: 
ASCII 

cns:x:NE + + + + + + ~( 

~( 

01 
0 

Ul 
u 

s 
s 

AH1 EH3 
5 

y 

& 
N 
N 

Votra:·: 
ASCII 

DATA + + + + + + + .D 
D 

AE1 
9 

EH3 
5 

T 
T 

UH2 
7 

UH3 
8 

Votra:-: 
ASCII 

DE~:;; I< + + + + + + + .D 
D 

EH1 
3 

EH3 
5 

s 
s 

~( 

~( 

Votra:-: 
ASCII 

DEV:I:CE + + + + + .D 
D 

EH1 
3 

EH3 
5 

v 
v 

UH3 
8 

AH2 
A 

y 
& 

s 
s 

Votra:-: 
ASCII 

D :I:~:;; I< + + + + + + + .D 
D 

Ii 
I 

I3 
:f: 

s 
s 

~( 

~( 

Votra:-: 
ASCII 

D:I:SPl...AY + + + + .D 
D 

Ii 
I 

s 
s 

F' 
F' 

L 
L 

Al 
@ 

I3 
:I: 

y 
& 

Votra:-: 
ASCII 

D 1=<: :I: V E + + + + + + .D 
D 

R 
R 

AH1 
;: 

EH3 
5 

y 
& 

v 
v 

Votra:-: 
ASCII 

t::: D :I: T + + + + + + + .EH1 
3 

D 
D 

Ii 
I 

T 
T 

Votra:-: 
ASCII 

t::: I... SE + + + + + + + .EH1 
3 

EH3 
5 

L 
L 

s 
s 

Votra:-: 
ASCII 

r .. NA r·· 1 r··::. ... ::· ...... :: .. + + + + + .EH1 
3 

N 
N 

Al 
@ 

y 
& 

E: 
E: 

UH3 
8 

L 
L 

Votra:-: 
ASCII 
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E:: ND • • • • • • • • .EH1 
3 

EH3 
5 

N 
N 

D 
D 

Votra:-: 
ASCII 

E:: NT E i:~ • • • • • • .EH1 
3 

EH3 
5 

N 
N 

T 
T 

ER 
I 

Votra:-: 
ASCII 

E:: 1=~ A~;:;; E • • • • • • .AY 
::« 

Ii 
I 

R 
R 

Al 
@ 

AY 
::« 

y 
& 

s 
s 

Votra:-: 
ASCII 

i::: 1=~ 1=~ C) 1=~ • • • • • • .EH1 
3 

ER 
I 

01 
0 

R 
R 

Votra:-: 
ASCII 

E:SCAPE • • • • • .EH1 
3 

EH3 
5 

s 
s 

~{ 

~{ 

Al 
@ 

y 
& 

p 
p 

Votra:·: 
ASCII 

EXECUTE • • • • .EH1 
3 

~{ 

~{ 

PAO 
0 

s 
s 

EH1 
3 

~{ 

~{ 

Yi 
y 

IU 
( 

U1 
u 

T 
T 

Votra:-: 
ASCII 

1::: X PD NE N ·r • • • .EH1 
3 

EH3 
5 

~{ 

~{ 

PAO 
0 

s 
s 

p 
p 

01 
0 

U1 
u 

N 
N 

EH1 
3 

N 
N 

T 
T 

FEED • • • • • • • .F 
F 

El 
E 

y 
& 

D 
D 

Votra:­: 
ASCII 

Votra:-: 
ASCII 

F:l:EL.D • • • • • • .F 
F 

El 
E 

y 
& 

L 
L 

D 
D 

Votra:·: 
ASCII 

F:x:x • • • • • • • • .F 
F 

Ii 
I 

I3 
t 

~{ 

~{ 

PAO 
0 

s 
s 

Votra:-: 
ASCII 

FL.OPPY • • • • • .F 
F 

L 
L 

AH1 
; 

UH3 
8 

p 
p 

y 
& 

Votra:-: 
ASCII 

i:=·o1=~ • • • • • • • • .F 
F 

02 
[ 

02 
[ 

R 
R 

Votra:-: 
ASCII 

FD 1=~M A ·y­ • • • • • .F 
F 

02 
[ 

or>·­[ 
R 
R 

M 
M 

AE1 
9 

EH3 
5 

T 
T 

Votra:-: 
ASCII 

FDl=~WAl=~D • • • • .F 
F 

02 
[ 

02 
[ 

R 
R 

w 
w 

ER 
I 

D 
D 

Votra:-: 
ASCII 

Fl=~AME • • • • • • .F 
F 

R 
R 

Al 
@ 

AY 
::« 

y 
& 

M 
M 

Votra:-: 
ASCII 

Fl=~EE • • • • • • • .F 
F 

R 
R 

El 
E 

y 
& 

Votra:-: 
ASCII 

GET • • • • • • • • .G 
G 

EH1 
3 

EH3 
5 

T 
T 

Votra:-: 
ASCII 

Gl...:l:TCH • • • • • .G 
G 

L 
L 

Ii 
I 

I3 
t 

T 
T 

CH 
c 

Votra:-: 
ASCII 
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Vocabulary continued: 

c:; D ~:> U E:: • • • • • • .G 
G 

01 
0 

Ul 
u 

s 
·s 

UH1 
6 

UH3 
8 

E: 
E: 

Votra:-: 
ASCII 

GOTO + • • • • • • .G 
G 

01 
0 

ul. 
u 

T 
T 

IU 
( 

Ul 
u 

Votra:·: 
ASCII 

HUNDl=<:E:D • • • .. .H 
H 

UH1 
6 

UH3 
8 

N 
N 

D 
D 

R 
r.: 

EH3 
5 

D 
D 

Votra:·: 
ASCII 

:x:F • • • • • • • • • .Il 
I 

I3 

* 
F 
F 

Votra:·: 
ASCII 

:1: NI< E Y • • • • • • • I 1 
I 

I3 

* 
N 
N 

~{ 

~{ 

AY 
)I( 

y 
& 

Votra:·: 
ASCII 

:x:NPUT • • • • • • .Il 
I 

I3 

* 
N 
N 

p 
p 

00 
$ 

T 
T 

Votra:-: 
ASCII 

:1: N S T !=~ :1: N G • • • .Il 
I 

I3 

* 
N 
N 

s 
s 

T 
T 

R 
R 

Il 
I 

I3 

* 
NG 
+ 

Votra>: 
ASCII 

:1: N ~:> T 1:~ U C T :1: 0 N .Il 
I 

I3 

* 
N 
N 

s 
s 

T 
T 

R 
R 

UH1 
6 

~{ 

~{ 

SH .. 
.:· 

UH1 
6 

N 
N 

Votra:·: 
ASCII 

l<EYBDAl=~D • • • .~{ 

~{ 

AY 
)I( 

y 

& 
E: 
E: 

01 
0 

02 
[ 

R 
R 

D 
D 

Votra:·: 
ASCII 

1<:1:1...1.__ • • • • • • • .~{ 

~{ 

Il 
I 

I3 
:I: 

L 
L 

Votra:·: 
ASCII 

L..EFT • • • • • • • .L 
L 

EH1 
3 

EH3 
5 

F 
F 

T 
T 

Votra:·: 
ASCII 

L.EN • • • • • • • • .L 
L 

EH1 
3 

EH3 
5 

N 
N 

Votra:·: 
ASCII 

L.ENGTH • • • • • .L 
L 

EH1 
3 

EH3 
5 

N 
N 

TH 
-

Votra:·: 
ASCII 

L. EVE L • • • • • • .L 
L 

EH1 
3 

EH3 
5 

v 
v 

UH~~ 
8 

L 
L 

Vo tr a:·: 
ASCII 

L.. :1: NE • • • • • • • .L 
L 

AH1 
; 

y 

& 
N 
N 

Votra:-: 
ASCII 

L.. :1: ~:> T • • • • • • • .L 
L 

Il 
I 

I3 

* 
s 
s 

T 
T 

Votra:·: 
ASCII 

LOAD • • ' + • • • • .L 
L 

01 
0 

Ul 
u 

D 
D 

Votr·a:-: 
ASCII 

'--- 0 c 1-( • • . • • • • .L 
L 

AH1 UH3 
8 

~{ 

~{ 

Votra:-: 
ASCII 
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L..DG • • • • • • • .L 
L 

AW2 
'? 
L. 

AW2 
2 

G 
G 

Votra:-: 
ASCII 

MANUAL • • • • .M 
M 

AEi 
9 

EH3 
C"
,J 

N 
N 

Yi 
y 

Ui 
u 

UH3 
8 

L 
L 

Votra:-: 
ASCII 

MEMDl:~y • • • • • .M 
M 

EHi 
3 

EH3 
5 

M 
M 

02 
[ 

02 
[ 

R 
R 

y 
& 

Votra:-: 
ASCII 

MEl='=GE • • • • • .M 
M 

ER 
I 

D 
D 

J 
J 

Votra:-: 
ASCII 

M :x:D • • • • • • • • .M 
M 

Ii 
I 

I3 
t 

D 
D 

VotT'a:­: 
ASCII 

MDDEI... • • • • • .M 
M 

AHi 
; 

UH3 
8 

D 
D 

UH3 
8 

L 
L 

Votra:-: 
ASCII 

M :x: Ct='= D • • • • • .M 
M 

UH3 
8 

AH2 
A 

AY 
)I( 

~{ 

~{ 

R 
R 

Oi 
0 

Ui 
u 

Votra:-: 
ASCII 

M :x: I... I... :x: D N • • • • .M 
M 

I l. 
I 

I3 
:I: 

L 
L 

y 
& 

UH3 
8 

N 
N 

Votra:-: 
ASCII 

NAME • • • • • • • .N 
N 

Ai 
@ 

AY 
)I( 

y 
& 

M 
M 

Votra:-: 
ASCII 

NEXT • • • • • • • .N 
N 

EHi 
3 

EH3 
5 

~{ 

~{ 

F'AO 
0 

s 
s 

T 
T 

Votra:-: 
ASCII 

i'"..JEW • • • • • • • • .N 
N 

IU 
( 

Ui 
u 

Ui 
u 

Votra:-: 
ASCII 

NDT • • • • • • • • .N 
N 

AHi UH3 
8 

T 
T 

Votr a:-: 
ASCII 

DN • • • • • • • • • • AHl UH3 
8 

N 
N 

Votra:·: 
ASCII 

OPEN • • • • • • • .Oi 
0 

F' 
F' 

Ii 
I 

N 
N 

Votra:-: 
ASCII 

D 1=-= • • • • • • • • • .Oi 
0 

02 
[ 

R 
R 

Votra:­: 
ASCII 

DUT • • • • • • • • .UH3 
8 

AH2 
A 

Ui 
u 

T 
T 

Votra:-: 
ASCII 

PEEi< • • • • • • • • F' 
F' 

Ei 
E 

y 
& 

~{ 

~{ 

Votra:-: 
A~>CII 

PHA~:>E • • • • • • .F 
F 

Ai 
@ 

AY 
)I( 

y 
& 

z 
z 

Votra:-: 
ASCII 
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Vocabulary continued: 

PD:I:NT • • • • • • • F' 
F' 

01 
0 

I3 
i 

AY 
)I( 

N 
N 

T 
T 

Votra:-: 
ASCII 

PDl·<E • • • • • • • • F' 
F' 

01 
0 

Ul 
u 

~( 

~( 

Votra:-: 
ASCII 

P D S :I: T :1: D N • • • • F' 
F' 

LIHl 
6 

UH3 
8 

z 
z 

Il 
I 

SH 
:> 

Ul-\3 
8 

N 
N 

Votra:-: 
ASCII 

PD WE t=~ • • • • • • • F' 
F' 

AHl 
; 

UH3 
8 

w 
w 

ER 
I 

Votra:·: 
ASCII 

P 1:~ :I: NT • • • • • • • F' 
F' 

R 
R 

Il 
I 

I3 
i 

N 
N 

T 
T 

Votra:·: 
ASCII 

PUT • • • • • • • • • F' 
F' 

001 
/. 

001 
/. 

T 
T 

Votra:·: 
ASCII 

F~ANDDM • • • • • .R 
R 

A El 
9 

EH3 
5 

N 
N 

D 
D 

UHl 
6 

M 
M 

Votra:-: 
ASCII 

F~EAD • • • • • • • .R 
R 

El 
E 

y 
& 

D 
D 

Vo tr a:-: 
ASCII 

F~ EMAl:~I< • • • • • .R 
R 

El 
E 

M 
M 

AHl R 
R 

~( 

~( 

Votra:-: 
ASCII 

F~EPEA"l" • • • • • .R 
R 

El 
E 

F' 
F' 

El 
E 

AY 
)I( 

T 
T 

Votra:-: 
ASCII 

F~ E ~:>ET • • • • • • .R 
R 

El 
E 

s 
s 

EHl 
3 

EH3 
5 

T 
T 

Votra:·: 
ASCII 

1:~ E ~:> T D F~ E • • • • .R 
R 

El. 
E 

s 
s 

T 
T 

02 
[ 

0''L. 

[ 
R 
R 

Votra:-: 
ASCII 

1:~E~:>UME • • • • • .R 
R 

El 
E 

z 
z 

IU 
( 

Ul 
u 

Ul 
u 

M 
M 

Votra:­: 
ASCII 

1:~ETU1=~N • • • • • .R 
R 

El 
E 

T 
T 

ER 
I 

R 
R 

N 
N 

Votra:-: 
ASCII 

F~ E w:x:N D • • • • • .R 
R 

El 
E 

w 
w 

AHl AY 
)K 

y 
& 

N 
N 

D 
D 

Votra:-: 
ASCII 

t=~ :I: G H ·r • • • • • • .R 
R 

UH3 
8 

AH2 
A 

y 
& 

T 
T 

Votra:-: 
ASCII 

~:>AVE • • • • • • • .s 
s 

Al 
@ 

AY 
)I( 

y 
& 

v 
v 

Votra:-: 
ASCII 

~:>EI... EC T • • • • • .s 
s 

EH2 
4 

L 
L 

EHl 
3 

~( 

~( 

F'AO 
0 

T 
T 

Votra:-: 
ASCII 
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~:>ET • • • • • • • • .s 
s 

EH1 
3 

EH3 
5 

T 
T 

Votra:·: 
ASCII 

SH:X:FT • • • • • • .SH 
:::-

Il 
I 

I3 
t 

F 
F 

T 
T 

Votra:·: 
ASCII 

s:x:NE • • • • • • • .s 
s 

AH1 EH3 
5 

y 

& 
N 
N 

Votra:·: 
ASCII 

~:>TEP • • • • • • • .s 
s 

T 
T 

EH1 
3 

EH3 
5 

F' 
F' 

Votra:·: 
ASCII 

STDP • • • • • • • .s 
s 

T 
T 

AH1 UH3 
8 

F' 
F' 

Votra:·: 
ASCII 

~:> T 1:-.: :x: N G • • • • • .s 
s 

T 
T 

R 
R 

Il 
I 

I3 
t 

NG 
+ 

Votra:·: 
ASCII 

SUPPLY • • • • • .s 
s 

UH1 
6 

F' 
F' 

L 
L 

AH1 
t 

EH3 
5 

y 
& 

Votra:·: 
ASCII 

~:> Y ~:>TE M • • • • • .s 
s 

Il 
I 

s 
s 

T 
T 

EH1 
3 

M 
M 

Votra:·: 
ASCII 

TAD • • • • • • • • .T 
T 

AE1 
9 

EH3 
5 

B 
B 

Votra:·: 
ASCII 

TANGEN·y· • • • • .T 
T 

AE1 
9 

EH3 
5 

N 
N 

D 
D 

J 
J 

EH1 
3 

N 
N 

T 
T 

Votra:·: 
ASCII 

THEN + • • • • • • .THV 
·::: 

EH1 
3 

EH3 
5 

N 
N 

Votra:·: 
ASCII 

T:X:ME • • • • • • • .T 
T 

AH1 
t 

EH3 
C' 
.J 

y 
& 

M 
M 

Votra:-: 
ASCII 

Tl=<:ACE • • • • • • .T 
T 

R 
R 

Al 
@ 

AY 
:.:: 

y 
& 

s 
s 

Votra:·: 
ASCII 

THDU~:>~1ND • • • .TH 
= 

AH1 UH3 
8 

Ul 
u 

z 
z 

EH3 
5 

N 
N 

D 
D 

Votra:-: 
ASCII 

USE 1:-.: • • • • • • • .Yl 
y 

IU 
(-

Ul 
u 

Ul 
u 

z 
z 

ER 
I 

Votra:·: 
ASCII 

U~:>:X:NG • • • • • • .Yl 
y 

IU 
( 

Ul 
LI 

Ul 
u 

z 
z 

Il 
I 

I3 
=D: 

NG 
+ 

Votra:·: 
ASCII 

VALUE • • • • • • .v 
v 

AE1 
9 

EH3 
5 

L 
L 

Yl 
y 

IU 
( 

Ul 
u 

Votra:·: 
ASCII 

ZAPPED • • • • • .z 
z 

AE1 
9 

EH3 
5 

F' 
F' 

PAO 
0 

T 
T 

Votra:·: 
ASCII 
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The Impossible Dream: 

Computing e to 116,000 Places with a 


Personal Computer 


Stephen Wozniak 
Apple Computer Inc 

10260 Bandley Dr 
Cupertino CA 95014 

The 1960s were a decade of unrest, turbulence, and ac­
complishment. Man walked on the moon, Star Trek was 
launched, and the first million digits of 7r were deter­
mined by a computer. Today, as we face the early 1980s, 
Robert Truax, a backyard hobbyist, is constructing a 
private spacecraft, Star Trek has been revived as a 
movie, and personal computers are a reality. As a people, 
passion drives us to explore the unknown reaches of our 
universe. It is pleasing to note that this exploration is no 
longer the exclusive domain of governments and large in­
stitutions. 

The purpose of this article is to share my experiences in 
computing the mathematical constant e to 116,000 digits 
of precision on an Apple II computer. Although this com­
putation has little intrinsic value or use, the experience 
was stimulating and educational. The problems I was 
forced to overcome gave me insights that greatly con­
tributed to new floating-point routines. These routines 
were, in some cases, two to three times as fast as those 
currently implemented in some of our languages at Ap­
ple. Because I wanted to develop my own solutions to the 
problem, I did not research existing techniques for com­
puting e to great precision. Therefore, my approaches are 
quite possibly not state-of-the-art. 

I first calculated e to 47 K bytes of precision in January 
1978. The program ran for 4.5 days, and the binary result 
was saved on cassette tape. Because I had no way of 

Just before this issue went to press, Steve Wozniak 
told me that he had redesigned the theoretical "e-ma­
chine" that uses dedicated hardware for calculating e. 
The machine, which costs under $10,000, would use 
disk storage on a hard disk to replace large amounts of 
programmable memory. Steve estimates that a 
calculation of e to 100,000,000 places (ten times as 
many places as the current calculation of e) could be 
made in three months of calculation time ....GW 

detecting lost-bit errors on the Apple (16 K-byte dynamic 
memory circuits were new items back then), a second 
result, matching the first, was required. Only then would 
I have enough confidence in the binary result to print it in 
decimal. 

Before I could rerun the 4.5 day program successfully, 
other projects at Apple, principally the floppy-disk con­
troller, forced me to deposit the project in the bottom 
drawer. This article, already begun, was postponed along 
with it. Two years later, in March 1980, I pulled the e 
project out of the drawer and reran it, obtaining the same 
results. As usual (for some of us), writing the magazine 
article consumed more time than that spent meeting the 
technical challenges. 

Little Things Add Up 
To compute the value of e, a method or formula must 

be found or derived. The CRC Standard Mathematical 
Tables handbook (see references) provides the well­
known formula: 

e = 1 + 1111 + 1121 + 1131 + 

We know that e is approximately 2. 71828. For the sake of 
simplicity, we will deal with the fractional part only 
(.71828, etc) and abbreviate it efrac. 

efrac = 1/21 + 1131 + 1141 + 

Because each term is less than one-half the prior term, 
this series converges with the property that the sum of all 
terms beyond a specified nth term is less than that nth 
term. Thus, if the series is truncated after n terms, the 
maximum error in the computation is less than (l/n!) . 
This property relates the number of terms used, n, to the 
precision obtained in the computation. Because this series 
contains a factorial in the denominator of the terms, it is 
said to converge rapidly. This means that great precision 
can be obtained with relatively few terms. For example, 
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the CRC Standard Mathematical Tables handbook lists 
100! as 9.3326X1015 7 

, signifying that 100 terms will yield 
almost 158 digits of precision. The rate of convergence is 
sufficient that, for the problem at hand, neither algebraic 
manipulation of the · series for faster convergence nor 
selection of a different formula is necessary. 

Divide and Conquer 
The following algorithm accomplishes the evaluation 

of the series for e. Of course, all critical routines should 
be implemented in highly optimized machine (assembly) 
language for speed. An extra hour spent optimizing the 
innermost loops could save days of computation time. 
Even self-modifying code should be used to save a critical 
microsecond! Binary arithmetic should be used to obtain 
maximal precision and the fastest possible computation 
time . Later, the result can be converted to decimal as it is 
printed. 

The algorithm is as follows (also see figure 1): 

1. Divide available memory equally into two arrays, 
TERM and E. The TERM array will contain successive 
terms (1/i!) and is initialized to 0.5 (1/ 2!). The E array will 
contain the running total of the terms and is also initial­
ized to 0.5. Both arrays can be thought of as long bit 
streams of the fractional parts of the numbers they repre­
sent. 
2. Set the variable DIVISOR to an initial value of 3. 
3. Divide TERM by DIVISOR, forming 1 /(DIVISOR!). 
Multiprecision division techniques will be discussed later. 
4. Add TERM to E, keeping the assumed decimal points 
aligned. This sum will always be purely fractional (ie: it 
will never equal or exceed 1). 
5. Increment the DIVISOR variable. 
6. Repeat steps 3, 4, and 5 until TERM is reduced to all 
zeros or until a predetermined maximum divisor is 
reached. 

This basic computation algorithm utilizes only 50% of 
available memory for the result. By rearranging the series 
fore, we can arrive at an approach that utilizes 100% of 
the memory. 

TERM 0. To 	 T1 T 2 I TN I ) ) I TN-1 

E 	 Eo E1 E2 EN0. l 	 I 1? IEN- I 

r 
ASSUME 

Bl NARY 

POINT HERE 


Figure 1: Memory usage in the first algorithm to calculate e. 
Equal amounts of memory are devoted to a sequence of bytes 
representing the value of the current term being calculated 
(TERM) and the sum of all terms calculated thus far (E) . Both. 
numbers are seen as binary fractions (ie: the leftmost bit repre­
sents 1/2, the next bit represents V4, etc). 

We begin by reversing the order of terms in efrac : 

efrac 	= 1121 + 1/31 + ... + ll(n-1)1 + llnl (n terms) 

= llnl + 1/(n-1)! + ... + 113! + 112! 

We then develop the following identity: 

1 + 1 1 1 
~~~- + ~~~-

i ! ( i - 1 ) ! i (i - 1) ! (i-1)! 

l_ + 1 

( i -1) ! 

By repeatedly applying this identity to the formula, we 
get: 

1._ + 1 n 

+ 1 
(n-1) 

efrac 	 + 1 

+ 1 
3 

2 

On inspection, the second series is equivalent to the 
first for n terms. A notable property of the new series is 
that the computation begins with the nth (greatest) 
divisor and ends with 2 (the smallest) . The algorithm for 
computing e with this series is as follows: 

1. Allocate all available memory to the E array (which 
stores the value of efrac, the fractional part of e) . In­
itialize it to zero. 
2. Set the initial value of DIVISOR to n, the precal­
culated maximum term (where n ! is greater than the 
precision of the result to be computed). 
3. Add 1 to E and divide by the current DIVISOR. The 
addition may simply imply setting the carry before 
dividing. 
4. Decrement the DIVISOR. 
5. Repeat steps 3 and 4 until the divisor equals 1. 

Divisor 	 E (after step 3) 
5 	 1/5 
4 	 1/4 + 1/(4 X 5) 
3 1/3 + 1/(3X4) + 1/(3X 4 X 5) 
2 1/2 + 1/(2x3) + 1/(2x3x 4) + 1/(2x3x 4 x 5) 

(1/ 2! + 1/3! + 1/4 ! + 1/5!) 

Table 1: Example of the calculation of e by the first 
algorithm. 
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An example of this algorithm for n = 5 is given in table 1. 

How Large Is It? 
An associate of mine once discovered that integrated 

circuit layouts could be conveniently specified in nano­
acres! In the computation of e, it is more meaningful to 
specify the precision of the result in decimal digits rather 
than in the number of bytes allocated. The following for­
mula performs the conversion: 

log1o(x) = logm(x) X log10(256) 
(number of digits) = (number of bytes) X (2.40824) 

For example, assume that 14 K bytes of memory are al­
located to the fraction of e. The number of digits of ac­
curacy this represents is given by the following: 

number of digits 	= 14 X 1024 X 2.40824 

= 34524.5 digits 


The process of calculating the number of terms needed 
to compute e to this precision is less straightforward. 
What must be determined is the minimum value of n, 
where n! is greater than the precision corresponding to 
available memory. For the above example, this is the 
minimum n such that n I is greater than 1034524 The CRC• 

Standard Mathematical Tables handbook lists Stirling's 
Formula, an equation useful for calculating the 
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magnitude of n ! for reasonably large n: 

Jim nl exp(n) 
= ffe 

n ·i>oo n<n+O .S) 

Taking the natural logarithms of both sides, we get: 

Jim ln(nl) ln(27r) + [ln(n)] [n+0.5] - n 
n+oo 2 

Dividing by ln(lO) to obtain the result in common 
(base-10) logarithms, we see the following: 

. l ( ) log10(27r) [ 	 n1im og10 nl = --- + log1010(n)][n+0.5]- - ­
".."" 2 	 ln(lO) 

The integer portion of this result gives us one less than the 
number of digits in (n!). 

The HP-41C calculator program in listing 1 calculates 
log10(n!) (the number of digits inn!), given n. 

By trial and error, it is easy to zero in on the minimum 
n for which log,o (nl) is greater than 34,524, the number 
of digits of precision corresponding to 14 K bytes of 
memory . Table 2 shows a set of values for n in the order 
in which they were calculated to find the desired value. 

The value 9716 is found to be the minimum suitable 
value of n. Because it is difficult to relate the precision of 
n! to that of 1/n!, a slightly higher value (perhaps 9720) 
should be used for n. This will also compensate for minor 
formula or calculation errors. 

A Multiprecision Division Algorithm 
The problem at hand calls for the division of a very 

large dividend (possibly several kilobytes) by a moderate 
divisor (2 bytes). The general approach is to shift the 
divisor relative to the dividend, from the most significant 
bits toward the least, performing the familiar subtract/ 
replace and shift technique that we call long division. 

A few general optimizations should be considered. 
First, the following algorithm assumes that the divisor is 
less than 32,768 (215 

). If the divisor were to exceed 
32, 768, it would have to be compared to a value that 
could exceed 16 bits (2 bytes). Because indexed opera­
tions on the 6502 microprocessor are slower than ab­
solute, direct, zero-page, or register operations, a few 
"fast" memory locations are allocated to hold the tem­
porary (ie: relating to the current byte) dividend/quo­
tient, and remainder. These locations are designated AO 
(dividend/quotient), and Al and A2 (2-byte remainder), 
and they should be allocated to the most accessible 
memory locations (or registers). The high-order byte of 

Listing 1: The FACTLOG program for the Hewlett-Packard 
HP-41C calculator. This program calculates the approximate 
number of digits in the number (n!) . 

LBL ALPHA FACTLOG ALPHA ENTER LOG LASTX .5 + 

x< > y IO LN I ­
Pl ENTER + LOG 2 I + RTN 
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the fraction array E is assumed to be E(O), and the low­
order byte is E(n). Remember that the 2-byte divisor, NH 
and NL, represents a whole number, and that the divi­
dend represents a binary fraction with the binary point 
directly to the left of the MSB (most significant bit) of 
E(O). 

In the algorithm that follows, the AO byte represents 
the current byte, E(i), of the dividend at step 2. By step 6, 
however, all the digits of the dividend have been shifted 
out to the left (to the Al, A2 combination), and the digits 
of the new quotient have been shifted into AO from the 
right. AO is actually doing the work of two 8-bit registers. 

Of course, all computation should be done in binary 
for maximum precision and speed. While targeted for 
8-bit machines, these techniques are applicable to ma­
chines of longer word lengths. 

The "add 1 and divide by n" algorithm (see figure 2) is 
as follows: 

1. Initialize the remainder (locations A2 and Al) to 1, ef­
fectively adding l.0 to the fractional dividend prior to 
dividing. (A2 is the most significant byte of the re­
mainder.) This accommodates the algorithm developed 
for calculating e. An unmodified divide operation would 
call for initializing the remainder to zero. Initialize the in­
dex, i, to zero. 
2. Move the next dividend byte, E(i), to location AO to 
divide it by n. Shift AO left 1 bit, moving the MSB into 
the carry bit. 
3. Rotate the 16-bit remainder (A2 and Al) to the left by 
1 bit, and rotate the carry bit from AO into the LSB (least 
significant bit) of Al. This corresponds to the "shift" por­
tion of the subtract-and-shift algorithm for division. No 
overflow can occur from this shift because the residual re­
mainder must be less than twice the divisor, which in turn 
is less than 32,768 (2 15 

). 

REMAINDER 

DIVISOR 

ASSUME 
BINARY 
POINT HERE 

MOST SIGNIFICANT 
BYTE 

r--------------1 

l ~ +-~ : 
1 L....:._j l 3 I l__:____j IL _______________J 

,..,.~· J.,, 
GIVING 
QUOTIENT 
BIT 14 l 

:----------~--1 

l I I I NL I !NH 
L _____________ J 

n log, 0 (n!) 
(number of digits 

inn!) 
10000 35659.5 
9000 31681 .9 
9700 34461.4 
9800 34860.3 
9730 34581.0 
9720 34541.2 
9710 34501.3 
9715 34521 .2 
9716 34525.2 

Table 2: Trial-and-error determination of the number of 
terms, n, needed to obtain 34,524 digits of precision in the 
calculation of e. In the algorithm used to calculate e, the 
smallest contribution to the final value is made by the term 
(lln!). The number of digits in (n!) is determined by 
estimating the value of n! and taking the logarithm to the 
base 10. The desired value of n is the first integer value 
greater than 34,524. 

4. Compare the remainder, A2 and Al, to the divisor 
locations NH and NL. If the remainder is greater, then re­
place it with the difference of the two and set the quotient 
bit to 1. Otherwise, clear the quotient bit. 
5. Rotate the quotient bit into the LSB of AO, and rotate 
the MSB of AO into the carry bit. 
6. Perform steps 3, 4, and 5, a total of eight times. Then 
replace E(i) with the byte in AO (which is now the quo­
tient of the byte-wide division just finished). Increment 
the index, i, and continue at step 2 until the last byte, 
E(n), has been processed. 

Special Optimizations 
I drive a small car and have found that it is helpful to 

accelerate or decelerate slightly in advance of certain 
stretches of the road (especially hills and downgrades) to 
obtain an adequate performance. Similarly, it is 

MEMORY 

IE1-2 IE1-1 I E1 

LEAST SIGNIFICANT 
BYTE 

~ 


Figure 2: Memory usage in the multiple-byte "add 1 and divide by n" division algorithm. The second algorithm (given in the text) 
reduces memory usage by 50 % by using one long string of bytes in the computation process. The E array is divided 1 byte at a time by 
the 2-byte divisor. The AO byte is used to store both the dividend and the quotient at different points in the algorithm . The numbers 
in parentheses refer to numbered steps in the algorithm . 
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sometimes necessary to compensate for the inherent defi­
ciencies of microprocessors (eg: their size) by carefully 
implementing specific optimizations. For example, the 
comparison performed in step 4 (discussed above) would 
normally be done by subtracting the low, and then high 
bytes, and possibly preserving the difference for replace­
ment of the remainder. Within certain processors, it may 
be faster to first compare the high bytes, since they fre­
quently dictate the comparison result (255 out of 256 
times for arbitrary contents). Also, the critical steps 3, 4, 
and 5 can be coded eight times in-line to avoid the over­
head time of a loop. And because the divisor changes in­
frequently, it can be coded as fast immediate-mode data . 
After each full divide, the code, which resides in pro­
grammable memory, can be modified for the next 
divisor. 

The 6502 assembly-language program in listing 2 cal­
culates e in 14 K bytes of memory. In order to keep the 
listing brief for this article, the program is not fully 
optimized. The major operation (add 1, divide) is not 
coded in-line eight times but is instead implemented as a 
loop. Because the Y register is used as a loop counter, it is 
not available as an index to the e array, and time­
consuming increment instructions must be performed on 
the instructions at EREFl and EREF2. Also, it is slightly 
faster not to move the current dividend byte of e into a 
separate fast location (AO in the algorithm). 

Thee array begins at hexadecimal location 800 (which 
is the most significant byte of the array). This secondary 
text-screen page of the Apple II allows you to view 
roughly the first 1 K bytes of e as they are calculated. 
Although the character representation is not readily use­
ful, it is at least comforting to observe that the program is 
working on the correct section of memory. Do not ex­
ecute this program until you read further and have a 
good idea of how long it runs before completion. Also, 
remember that although the result is in binary and some­
what meaningless, it will later be converted to decimal 
and printed. 

Tomorrow Is a Long Time 
The execution time of this program is proportional to 

the number of divisions performed (9719 for the above 
example), the number of bytes being divided (14 K bytes 
in this case), and the average divide time per byte. 

The average divide time per byte is calculated as 
follows. In listing 2, the numbers in parentheses are the 
cycle times of all significant instructions of the divide 
routine . Careful analysis shows that when the high-order 
dividend (remainder) byte is less than the high-order 
divisor byte, 23 cycles are used. When the former is 
greater than or equal to the latter, 39 cycles are used, 
with approximately 13.5 additional cycles (on the aver­
age) if the two are equal. Statistically, the remainder will 
be less than the divisor half of the time and greater than 
or equal to the divisor half of the time. Analysis reveals 
that the 2 bytes will be equal approximately one out of 
every 2H comparisons, where H is the high-order divisor 
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byte contents. In the example, H varies from 37 down to tions plus an overhead of 21 cycles, giving the following 

0, so the average frequency of equality is 1 in 37. Using average: 

this "fudge factor," the average cycle time per 1-bit par­ cycles per byte = (cycles per bit X 8 bits per byte) 

tial division is computed as follows: 
 + 21 

= 31.3649 x 8 + 21 
cycles per bit = 23/2 + 39/ + iJ.s/2 37 = 271.919 cycles 

= 31.3649 cycles The average time per cycle on the Apple II is a function 
of the crystal frequency (14.31818 MHz) and the fre­

Every byte divided includes eight of the above itera- Text continued on page 399 

Listing 2: A 6502 machine-language program for calculating e to 34,524 decimal digits. The result is in binary and must be converted 
to decimal by the programs shown in listings 3 and 4. 

SOURCE FILE: ECALC1 
0000: 1 LSTON 

2 •••••••••••••••••••••••••••••••••0000: 

0000: 3 • • 

0000: 4 * CALCULATION OF E -- 14K * 

0000: 5 • • 

0000: 6 * WOZ 20-APR-80 * 

0000: 7 • • 

0000: 8 * EXAMPLE PROGRAM * 


9 • •0000: 
10 •••••••••••••••••••••••••••••••••0000: 
11 • •0000: 


0000: 12 * LOCATIONS $800-3FFF ARE USED * 

0000: 13 * FOR THE (BINARY) FRACTION OF * 

0000: 14 * E. LOCATION $800 IS THE MOST * 

0000: 15 * SIGNIFICANT BYTE, $3FFF IS * 

0000: 16 * THE LEAST SIGNIFICANT. THIS * 

0000: 17 * CORRESPONDS TO APPROXIMATELY * 

0000: 18 * 34524 DIGITS. * 
0000: 19 • • 

20 •••••••••••••••••••••••••••••••••0000: 
0000: 21 • • 
0000: 22 * THE FIRST DIVISOR IS 9720 * 
0000: 23 * AND THE LAST IS 2. 9720 * 
0000: 24 • FACTORIAL IS GREATER THAN * 
0000: 25 • 10 ... 34524. • 
0000: 26 • • 


27 •••••••••••••••••••••••••••••••••
0000: 

0000: 28 • • 

0000: 29 * THE MAJOR OPERATION, IS AN * 

0000: 30 * INCREMENT (+1) OF E FOLLOWED* 

0000: 31 * BY A MULTI-PRECISION DIVIDE * 

0000: 32 • BY THE CURRENT DIVISOR. * 

0000: 33 * EACH SUCCESSIVELY LESS SIG- * 

0000: 34 * NIFICANT BYTE OF E, TOGETHER * 

0000: 35 * WITH THE RESIDUAL REMAINDER * 

0000: 36 * A1 AND A2, IS DIVIDED BY THE * 

0000: . 37 * CURRENT 2-BYTE DIVISOR. THE * 

0000: 38 * 8-BIT QUOTIENT IS LEFT IN E * 

0000: 39 * AND THE RESIDUAL REMAINDER * 

0000: 40 * IN A1 AND A2 (ACC HOLDS A2). * 

0000: 
 41 • • 


42 •••••••••••••••••••••••••••••••••
0000: 

0000: 43 A1 EQU 0 (CURRENT BYTE OF E IS AO, ACC IS A2) 

0001: 44 PCOUNT EQU 1 COUNTS RAM PAGES OF E ARRAY. 


Listing 2 continued on page 398 
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Listing 2 continued: 

0800: 45 E EQU $800 
0038: 46 NUMPAG EQU $38 
25F8: 47 N EQU 9720 
25F8: 48 NL EQU N&$FF 
0025: 49 NH EQU N/256 

-----NEXT OBJECT FILE NAME IS ECALC1.0BJO 
0240: 51 ORG $240 
0240:A9 38 52 NXTDVSR LDA #NUMPAG 
0242:85 01 53 STA PCOUNT 
0244:A9 01 54 LDA #1 
0246:85 00 55 STA A1 
0248:A9 08 56 LDA HE/256 
024A:8D 5C 02 57 STA EREF1+2 
024D:8D 78 02 58 STA EREF2+2 
0250:A9 00 59 LDA #0 
0252:8D 5B 02 60 STA EREF1+1 
0255:8D 77 02 61 STA EREF2+1 
0258:AO 08 62 NXTBYTE LDY #8 
025A:OE 00 08 63 EREF1 ASL E 
025D:26 00 64 NXTBIT ROL A1 
025F:2A 65 ROL A 
0260:C9 25 66 NHREF1 CMP #NH 
0262:90 12 67 BCC EREF2 
0264:DO 06 68 BNE REPLACE 
0266 :A6 00 69 LDX A1 
0268:EO F8 70 NLREF1 CPX #NL 
026A:90 OA 71 BCC EREF2 
026C:AA 72 REPLACE TAX 
026D:A5 00 73 LDA A1 
026F:E9 F8 74 NLREF2 SBC #NL 
0271:85 00 75 STA A1 
0273:8A 76 TXA 
0274:E9 25 77 NHREF2 SBC #NH 
0276:2E 00 08 78 EREF2 ROL E 
0279:88 79 DEY 
027A:DO E1 80 BNE NXTBIT 
027C:EE 5B 02 81 INC EREF1+1 
027F:EE 77 02 82 INC EREF2+1 
0282:DO D4 83 BNE NXTBYTE 
0284:EE 5C 02 84 INC EREF1+2 
0287:EE 78 02 85 INC EREF2+2 
028A: C6 01 86 DEC PCOUNT 
028C:DO CA 87 BNE NXTBYTE 
028E:AD 69 02 88 LDA NLREF1+1 
0291 :DO 06 89 BNE NXTDVR2 
0293:CE 61 02 90 DEC NHREF1+1 
0296:CE 75 02 91 DEC NHREF2+1 
0299:CE 69 02 92 NXTDVR2 DEC NLREF1+1 
029C:CE 70 02 93 DEC NLREF2+1 
029F:AD 69 02 94 LDA NLREF1+1 
02A2:4A 95 LSR A 
02A3:0D 61 02 96 ORA NHREF1+1 
02A6:DO 98 97 BNE NXTDVSR 
02A8:60 98 RTS 

*** SUCCESSFUL ASSEMBLY: NO ERRORS 
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E, BINARY FRACTION, TO $3FFF. 

14K IS 56 RAM PAGES. 

(N FACTORIAL IS > 34524 DIGITS) 

LO BYTE OF N. 

HI BYTE OF N. 


INIT RAM PAGE COUNTER 
FOR 56 PAGES. 

INIT RESIDUAL REMAINDER TO 1. (FOR +1) 

MODIFY CODE SO THAT REFS 
TO E POINT TO FIRST BYTE. 

(ACC IS ALSO A2 OF RESIDUAL REMAINDER) 

(2) COUNTER--8 BITS PER BYTE. 
(6) MSB OF DIVIDEND BYTE TO CARRY. 
(5) SHIFT 3-BYTE DIVIDEND. 
(2) (ACC IS A2) 
(2) IF HI BYTE LESS THAN DIVISOR 
(3/2) THEN QUOTIENT BIT IS O. 
(3/2) (TAKEN IF GREATER) 
(3) COMPARE LOW BYTES IF HI BYTES EQUAL. 
( 2) 
(3/2) IF LESS, QUOTIENT BIT IS O. 
(2) 
(3) REPLACE RESIDUAL REMAINDER A1 AND A2 

(2) WITH RESIDUAL REMAINDER 

(3) MINUS CURRENT DIVISOR. 

(2) (HI BYTE OF RESIDUAL REMAINDER) 

(2) (GUARANTEED TO SET CARRY) 

(6) QUOTIENT BIT INTO AO LSB, MSB TO CARRY. 

(2) NEXT OF 8 BITS. 

(3/2) LOOP--NOTE: CARRY : QUOTIENT BIT. 

( 5) 
(5) MODIFY CODE REFS TO E ARRAY. 
(3) (NO BYTE OVERFLOW) 

(MODIFY HI BYTE) 

LOOP UNTIL DONE 56 RAM PAGES. 

DECR IMMEDIATE REFS TO 
CURRENT DIVISOR. 

LOOP IF DIVISOR > 1. 

(DONE) 



Text continued from page 397: 

quency-dividing circuitry that generates the micropro­
cessor clock. Due to color-graphics considerations, a 
slight adjustment (to eliminate display jitter) is made, 
which introduces a constant multiplying the crystal 
period, and gives us the following time per machine cy­
cle: 

time per cycle = 912/((6S)(14 .31818 MHz)) 
= 0.9799269 µ,s 

The division time per byte (in µ,s) and time per pro­
gram execution can now be calculated: 

time per byte = cycles per byte X time per cycle 
= 271. 919 cycles X .9799269 µ,s 

per cycle 
= 266.46 µ,s 

time per program = time per byte X number of 
bytes X number of divisions 

= 266.46 µ,s X (14)(1024) X 9719 
= 37,126 seconds 
= 10.3 hours 

Note that as you compute e to greater precision, both 
the number of divisors and the length of each division in­
crease. Also, at some point, a 2-byte division no longer 
suffices and a 3-byte division must be used. This causes 
the execution time to vary with roughly the second power 
of the precision sought. For example, three times the 
precision takes ten times as long to calculate! 

Running the Example Program 
If you wish to try the example program before branch­

ing out on your own, a few suggestions should be heeded. 
First, it is a shame to run a program for 10 hours and then 
find out it contained a minor bug. By changing N (the 
maximum divisor) to 1000 and NUMPAG to 4 (for 1 K 
bytes of precision), a quick trial/practice version can be 
assembled. The practice run allows the user to get the ob­
vious mistakes out of the way with minimum conse­
quence and verify that the assembly is correct. The 
following commands will clear the memory locations 
used, run the program, and finish in about 4.S minutes 
(273 seconds). Hexadecimal location 0800 should contain 
B7, and location OBFF should contain 24 upon comple­
tion. As mentioned previously, you can watch the 
calculation proceed by displaying the secondary text 
screen on the Apple II. During the trial run, it should be 
constantly changing. 

The following two lines (to be entered when the Apple 
II is in monitor mode) allow you to run the test program: 

*800:0 N801<800.BFEM 
*COSS 240G COS4 

The first line clears the area of memory that will be used, 
and the second line switches the video display to text 

page 2 (which will contain the value of e being 
computed), runs the program of listing 2, then returns to 
text page 1 when the program is complete. 

The real (10-hour) example program should be run 
twice, and the results compared to verify that the pro­
gram does not contain a minor bug and that the constants 
were properly determined. As discussed below, it is not 
necessary to initialize memory before running the pro­
gram if the constant n has been properly selected. There­
fore, it is recommended that the program be run first with 
initialized memory and later with random (uninitialized) 
memory. These results, when compared, should be iden­
tical. Once you have confidence in the binary result, save 
it on tape or floppy disk for printing in decimal. 

Go Forth and Multiply 
The computed binary fraction must next be converted 

to decimal and printed. The general method of convert­
ing a binary fraction to a decimal fraction is to repeatedly 
multiply it by decimal 10 (in binary). The carry from 
each multiplication (integer portion of product) is the 
next decimal digit. Because the most significant digits are 
generated first, the result can be printed as it is generated. 

A higher-level language such as BASIC should be used 
to format the output, but unless you are planning a short 
vacation, highly optimized machine language should be 
used for the base conversion. The 6S02 programs in 
listing 3 accomplish the conversion. Subroutine INIT is 
called once to generate a 2S6-entry, multiply-by-100 
lookup table. Subroutine MUL T scans the e array, from 
the least toward the most significant bytes, multiplying 
each byte by 100 via a fast table lookup. It also handles 
carries. The resultant carry is a 2-digit number between 0 
and 99 that is returned to BASIC for printing. Note that 
multiplying by 100, instead of 10, generates 2 digits per 
pass. 

Seeing Is Believing 
The BASIC formatting program in listing 4 should pro­

duce an attractive printout. No single program will suf­
fice, due to the fact that printers and people are so varied. 
The considerations include page headers (title, date, page 
number), lines per page, spacing between lines, digits per 
line, digit groupings (eg: groups separated by a space or 
two), and margins. For example, the poor horizontal 
registration of a Centronics 779 printer is painfully ob­
vious with single-spaced printouts but almost undetec­
table with double-spaced ones. A little trial and error 
will insure that your printout is a perfect "10." 

The program in listing 4 was used with an NEC (Nip­
pon Electric Company) Spinwriter. It prints 60 digits per 
line (twelve groups of S digits, separated by single blanks) 
and 60 lines per page. The page heading is simply the let­
ter e and the page number, carefully aligned with the left 
and right margins. The text "e = 2." precedes the first digit 
of the printout. The program ends after printing 34,SOO 
digits, despite the fact that an additional 24 digits are re-

Text continued on page 402 
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:::c * * * * * * * * 

Listing 3: A BASIC driver program to print e from binary to decimal form. The pro­
gram uses the machine-language program EPRNT, shown in listing 4. 

SOURCE FILE: EPRNT 
1 ••••••••••••••••••••••••••••••••0000: 


0000: 
 2 • • 
0000: 3 • 'E' PRINTOUT ROUTINES • 
0000: 4 • • 
0000: 5 • 14K VERSION • 
0000: 6 • • 
0000: 7 • WOZ 20-APR-80 • 
0000: 8 • • 

9 ••••••••••••••••••••••••••••••••0000: 
0000: 10 • • 
0000: 11 • THESE SUBROUTINES PERFORM • 
0000: 12 • THE CRITICAL OPERATIONS * 
0000: 13 • FOR CONVERTING THE 14K • 
0000: 14 • BINARY VERSION OF 'E' • 
0000: 15 • TO DECIMAL FOR PRINTING. • 
0000: 16 • THEY ARE INTENDED TO BE * 
0000: 17 • CALLED FROM A BASIC PROGRAM • 
0000: 18 • WHICH DOES THE ACTUAL • 
0000: 19 • PRINTING. • 
0000: 	 20 • • 

21 ••••••••••••••••••••••••••••••••0000: 
0000: 22 • • 
0000: 23 • THE BINARY REPRESENTATION • 
0000: 24 • OF THE FRACTIONAL PART OF • 
0000: 25 • E (OR ANY OTHER NUMBER • 
0000: 26 • TO BE CONVERTED TO DECIMAL) • 
0000: 27 • IS STORED IN LOCATIONS $800 • 
0000: 28 • (MOST SIGNIFICANT) TO $3FFF • 
0000: 29 • (LEAST). THE SUBROUTINES • 
0000: 30 • INIT AND MULT RESIDE IN THE • 
0000: 31 • $4000 PAGE OF MEMORY AND • 
0000: 32 • USE TABLES PRODLO AND • 
0000: 33 • PRODHI IN THE $4100 AND • 
0000: 34 • $4200 PAGES RESPECTIVELY. • 
0000: 35 * LOMEM MUST BE SET TO $4300 • 
0000: 36 • (17152 DECIMAL) OR GREATER • 
0000: 37 • FROM BASIC. • 
0000: 38 • • 
0000: 

39 ··········*····················· 0000: 40 • • 
0000: 41 • SUBROUTINE INIT MUST BE • 
0000: 42 • CALLED ONCE TO GENERATE • 
0000: 43 • 'MULTIPLY BY 100' TABLES • 
0000: 44 • PRODLO AND PRODHI. INIT • 
0000: 45 • MUST BE CALLED BEFORE MULT. • 
0000: 46 • • 
0000: 47 • SUBROUTINE MULT PERFORMS • 
0000: 48 • A 'MULTIPLY BY 100' ON THE • 
0000: 49 • NUMBER 'E'. IT RETURNS • 
0000: 50 • THE NEXT TWO DIGITS OF THE • 
0000: 51 • DECIMAL EQUIVALENT AS A • 
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0000: 52 * NUMBER BETWEEN 0 AND 99 IN * 
0000: 53 * LOCATION 1 (WHERE BASIC * 
0000: 54 * CAN PEEK IT FOR PRINTING). * 
0000: 55 • • 

56 ••••••••••••••••••••••••••••••••0000: 

0000: 58 XSAV EQU 0 X-REG SAVE LOCATION. 

0001: 59 RESULT EQU 1 RESULT BYTE FROM MULTIPLY. 

0002: 6 0 PCOUNT EQU 2 COUNTS NUMBER OF RAM PAGES OF E. 

4100: 61 PRODLO EQU $4100 LOW BYTE TABLE (100 • IDX). 

4200: 62 PRODHI EQU $4200 HI BYTE TABLE (100 * IDX). 

0800: 63 E EQU $800 E, BINARY FRACTION, TO $3FFF. 

0038: 64 NUMPAG EQU 56 56 PAGES IN 14K 

003F: 65 LASTPAG EQU $3F LAST (LEAST SIGNIFICANT) PAGE OF E. 

0000: 66 • 


67 •••••••••••••••••••••••••••••••••••••••••••••••••••••0000: 
0000: 68 • 

NEXT OBJECT FILE NAME IS EPRNT.OBJO 
4000: 69 ORG $4000 
4000:86 00 70 INIT STX XSAV PRESERVE X-REG FOR INT BASIC. 
4002:A9 00 71 LDA #0 STARTING PRODUCT LO BYTE. 
4004:AA 72 TAX STARTING PRODUCT HI BYTE. 
4005:A8 73 TAY STARTING INDEX TO PRODUCT TABLES. 
4006:99 00 41 74 PRODGEN STA PRODLO,Y STORE LOW BYTE OF 100 * Y. 
4009:48 75 PHA PRESERVE A-REG 
400A:8A 76 TXA HI BYTE OF CURRENT PRODUCT. 
400B:99 00 42 77 STA PRODHI,Y STORE HI BYTE OF 100 * Y. 
400E:68 78 PLA RESTORE A-REG (PRODUCT LOW BYTE). 
400F:18 79 CLC 
4010:69 64 80 ADC #100 ADD 100 FOR NEXT PRODUCT. 
4012:90 01 81 BCC NXTPROD 
4014:E8 82 INX 
4015:C8 83 NXTPROD INY NEXT OF 256 PRODUCTS. 
4016:DO EE 84 BNE PRODGEN 
4018:A6 00 85 LDX XSAV RESTORE X-REG FOR INT BASIC. 
401A:60 
401B: 

86 
87 * 

RTS (RETURN 

401B: 
401B: 

88 
89 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 
* 

401B:A9 38 90 MULT LDA #NUMPAG 
401D:85 02 91 STA PCOUNT 56 PAGES ·IN 14K. 
401F:A9 3F 92 LDA #LASTPAG 
4021:8D 32 40 93 STA MULT1+2 INIT E REFS FOR LEAST 
4024:8D 38 40 94 STA MULT2+2 SIGNIGICANT RAM PAGE. 
4027:AO 00 95 LDY #0 INIT INDEX TO E (WILL DECR TO $FF FIRST TIME) 
4029:A2 00 96 LDX #0 TRICK TO CLEAR RESIDUAL CA~RY. 
402B:18 97 CLC 
402C:BD 00 42 98 MULBYT LDA PRODHI,X (4) HI PROD BYTE IS RESIDUAL CARRY. 
402F:88 99 DEY (2) NEXT MORE SIGNIFICANT BYTE OF E. 
4030:BE 00 08 100 MULT1 LDX E,Y (4) (GET IT) 
4033:7D 00 41 101 ADC PRODLO,X (4) TIMES 100, PLUS RESIDUAL CARRY. 
4036:99 00 08 102 MULT2 STA E,Y (5) RESTORE PRODUCT BYTE. 
4039:98 103 TYA (2) LAST BYTE THIS PAGE? 
403A.:DO FO 104 BNE MULBYT (3/2) NO, CONTINUE. 
403C:CE 32 40 105 DEC MULT1+2 (6) 

Listing 3 continued on page 402 
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Listing 3 continued: 

403F:CE 38 40 106 DEC MULT2+2 (6) NEXT MORE SIGNIFICANT PAGE. 

4042:C6 02 107 DEC PC OU NT (5) DONE 56 PAGES? 

4044:DO E6 108 BNE MULBYT (3) NO, CONTINUE. 

4046:7D 00 42 109 ADC PRODHI,X RETRIEVE FINAL CARRY. 

4049:85 01 110 STA RESULT SAVE AS TWO-DIGIT RETURNED VALUE. 

404B:A6 00 111 LDX XSAV RESTORE X-REG FOR INT BASIC. 

404D:60 112 RTS (RETURN) 


•n SUCCESSFUL ASSEMBLY: NO ERRORS 

Listing 4: EPRNT, a machine-language program that converts a binary number for printing as a decimal number. 

FORMATTER PROGRAM - APPLE INTEGER BASIC 

FILE E1 IS 'E' FROM $800 TO $3FFF 

FILE EPRNT.OBJO IS INIT AND MULT SUBRS 

CAUTION: MUST SET LOMEM TO 171521 

10 D$="": PRINT D$;"NOMON C,I,O": PRINT D$;"BLOAD E1,A$800": PRINT D$; 
"BLOAD EPRNT.OBJO,A$4000": PRINT D$;"PRl2" 

20 INIT:16384:MULT:16411: CALL INIT:ODDEVEN:O 
30 FOR PAGE:1 TO 10: PRINT : PRINT" E";: FOR I:1 TO 63: PRINT" " 

;: NEXT I: PRINT "PAGE ";PAGE/10;PAGE MOD 10: PRINT 
40 FOR LINE:1 TO 60: IF PAGE>1 OR LINE>1 THEN 50: PRINT" E=2.";: GOTO 

60 
50 PRINT " "; 
60 FOR GROUP:1 TO 12 
70 FOR DIG:1 TO 5: GOSUB 200: NEXT DIG 
80 PRINT"";: NEXT GROUP 
90 PRINT : IF PAGE:10 AND LINE=35 THEN 110: NEXr LINE: REM QUIT AFTER 34500 

DIGITS 
100 PRINT PRINT : PRINT : NEXT PAGE 
110 PRINT D$;"PRHO": .END : REM TURN PRINTER OFF 
190 REM 
192 REM SUBROTINE 200 PRINTS NEXT DIG 
194 REM 
200 IF ODDEVEN:1 THEN 220: CALL MULT 
210 PRINT PEEK (1)/10;: GOTO 230 
220 PRINT PEEK (1) MOD 10; 
230 ODDEVEN:1-0DDEVEN: RETURN 

Text continued from page 399: 

quired in order to be correct. The final page and line plication of this property is that the allocated memory 
number were precalculated to detect this stopping point. need not be initialized, since it will all be reduced to in­
Lines 200 thru 230 make up a digit-printing subroutine significance when divided by n ! (because n, the starting 
that calls the assembly-language multiply-by-100 routine divisor, was specifically chosen such that n ! is greater 
(MUL T) every other digit. than the significance corresponding to that much mem­

ory). 
Analysis of the Algorithm An interesting aspect of this implication is that the 

The specified algorithm has the property that the con ­ result is perfect to the last calculated bit, despite the fact 
tents of e at a given stage of computation will yet be that terms beyond the nth have been omitted. Additional 
divided by (i!), where i is the current divisor. The first im- terms (before the nth) would simply cause the allocated 
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memory to have different contents (ie: be initialized ar­
bitrarily) when the nth term is reached. Since division 
proceeds from high toward low significant bits, ar­
bitrary data beyond a specified least significant byte can 
never affect the contents of that byte or any more signifi­
cant byte. There can be no accumulated truncation errors 
such as these encountered with summation-of-terms ap­
proaches. 

·The second implication is that, at a given stage of cal­
culation, only the most significant bytes of e (ie: those 
that will not subsequently be divided to insignificance) 
need to be divided! The first divisions can be very short, 
only a few bytes or so, while the last ones must encom­
pass all of e. For a given divisor, i, the number of (least 
significant) bytes of e which need not be divided is 
log256(i!), which may be calculated by the HP-41C pro­
gram in listing 5. Note that it calls the previously written 
program FACTLOG, which calculates the number of 
digits of (i!). The algorithm used is: 

number of bytes of i! = number of digits of il/log10(256) 

It is unfeasible to precalculate the number of bytes to 
leave undivided (or the number to divide) for each divi­
sor and to save it in a table because the table would con­
sume a great deal of memory. As an alternative, the 
divisors can be broken into blocks of, say, 1 K bytes 
each, and for each block a fixed number of bytes (of e) 

can be divided. The number of bytes to divide for a given 
block is calculated as the total number of bytes in the e 
array minus the number of insignificant bytes (calculated 
as above) corresponding to the minimum divisor of the 
block, plus a "guard" byte or two to cover slight calcula­
tion errors. 

In a later program that calculated e to 116,000 digits, I 
used 47 K bytes (188 pages of 256 bytes each) of memory, 
and the maximum divisor was 28,800. The divisors were 
grouped into fifteen blocks of 2 K-byte divisors each, and 
the number of memory pages not to be divided were pre­
calculated for each block (see table 3). This version of the 
program used a lookup table to determine how many 
pages to divide (188 minus the number not to divide) for 
each divisor. This technique proved extremely beneficial 
because it reduced the computation time from four days 
to two. 

The 47 K-byte version used virtually all the memory in 
a 48 K-byte Apple. The e array occupied hexadecimal lo­
cations 400 thru BFFF. A starting divisor of 28,800 

Listing 5: The FACTBYT program for the Hewlett-Packard HP­
41C calculator. This program calculates the precision to which 
the multibyte division has to be carried out for a given divisor. 
See table 3 for details. 

LBL ALPHA FACTBYT ALPHA XEQ ALPHA FACTLOG ALPHA 
256 LOG I RTN 

The First Edition (April, 1981) of the 

COMMODORE SOFTWARE ENCYCLOPEDIA 

is now available from your $JJ95 

authorized COMMODORE Dealer, for . . . 't 
OVER 150 PAGES! MORE THAN 500 SOFTWARE ENTRIES! 
The next edition of the COMMODORE SOFTWARE 
ENCYCLOPEDIA will be available in 90to120 days. If your 
software is not listed and you would like to have it listed 
in the next edition, please submit details to: 

SOFTWARE DEPARTMENT 

co1n1--nodore 

BUSINESS MACHINES, INC. 
Computer Systems Division 

300 Valley Forge Square, 681 Moore Road 
King of Prussia, PA 19406 

Or call our 
SOFTWARE HOTLINE 
Number 

1-800-523-5622 
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THE ADVANTAGES Of 

THE FUNCTIONAL GROUP: 


Diversity of projects. 
Varied technical 

challenge. 
Involvement from con­

cept through implementation. 
Broad interaction and 

cooperation between software 
ancfhardware. 

We've got it all at Harris 
Composition Systems in Mel­
bourne, Florida. 

We're pioneers in word 
processing. And the world's 
first and leading supplier of 
total word processing systems 
for use in the newspaper 
industry. 

And we're now extending 
that "system-oriented" ap­
proach into the office systems 
field-integrating data proc­
essing, word processing, 

electronic mail, advanced 
communications and net­
working. With an ambitious 
program representing the 
largest investment Harris 
Corporation has ever made to 
develop a new product. 

That means the opportu­
nity for personal participation 
and immediate contribution­
across the board-in both 
newspaper word processing 
and office systems. 

For experienced pro­
fessionals with expertise in 
D Real Time Software and 
Hardware/Firmware Devel­
opment D Digital Design 
DAnalog Design DApplica­
tions Programming. 

All supported by a billion 
dollar, Fortune 500 corpora­
tion. All in a modern, stimu­

· lating work environment. 
All in beautiful, affordable 
Melbourne, Florida-on the 
shores of the deep blue 
Atlantic. 

Send your resume and 
salary history to: Daphne 
CumberlandrComposition 
Systems Division, Dept. BT, 
P.O. Box2080, Melbourne, 
Florida 32901. Or call COL­
LECT (305) 242-5321, in 
Florida. Outside Florida call 
1-800-327-1493. 

Share the advantages 
with llS. 

mHARRIS 
COMMUNICATION AND 
INFORMATION PROCESSING 

An Equal O ppor tuni ty Employer M/F/V/H . 



RUN BIG 

CPM* 


PROGRAMS 

ON YOUR 


MODEL 1 TRS-80* 

WITH 39 or 54K of use space.Can use Mixed 
Drivers 5y, or 8" (Variable Tracks) 
Compatable with all TRS•ao Operating 
Systems and all TRS'80 Programs.(usable 
on 48K disk systems only) Boards fit into 
keyboard inclosure. 

FREEDOM OPTION.. • .. •• . • . . .... $245 

MEMORY EXPANSION OPTION.•.. $295 


Send Check or Money Order to: 

(MASS . RESIDENTS. PLEASE INCLUDE 5~ TAX) 

F.E.C. ltd. 
P.O. Box 231!18 •Woburn, MA. 01888 ............ .... 
ce1 7 >114 4 • s 3211 ;;::·~·:·:·::::::.=.::.-:::. 

PRINTERS 

BASE 2 

850 $735 
APPlE INTF. $140 

OKIDATA 
S CAll S"80 

,,82 S CAll S 

EPSON 
MX·80 SCAll S 
MX·10 SCAll S 

ANACOM 
150 S CAll S 
'PIEASE ADD 3% fO~ S&H TO O~Df~· 

I
TECHNICAl INNOVATIONS 

P.O. BOX 803 
fflllSBORO, OR 97123 

503-648-6423 I 
Circle 356 on inquiry card. 

AFFORDABLE 
Here at KL 0 F 0 X , affordable is not 


a motto , 1 t ' s a way of doing business. 


Prices start at $1695.00 , for a. single 8" 


dri'le system. 


All systems feature a single board Z- 80 


CPU ( !\O BUSS HEl..JJ/..CHES ) , runs CP/M*2.2 


( BIOS INCLUDED ) , reliable SD recording, 

64K bytes of RAM, four channel CTC , and 

either an 80 x 24 full-featllred video 

interface 0r a two channel serial inter­

face. FLUS a six month full warranty+. 

Q?TIOtlS i 

2 Channel parallel interface- add $29.95 

Both serial & video interface- add $95.95 

Single to dual driv~ conversion kit. with 

drive and necessary hardware- add $495.00 

All options may be ins t alled by customer. 

KLOFOX 
PO BOX 93 


SAN LUIS OBISPO, CA 93406 


(805) 541·0384 

*CF/Vi is a trademark of Digital Ptesearch. 

~Only 90 days on drives. 

Circle 188 on Inquiry card. 

Number of Pages 
Range of Divisors Number of That Can Be Left 

in Same Group Insignificant Bytes Uncalculated 
2 to 2047 0 0 

2048 to 4905 2448 9.6 
4096 to 6143 5406 21.1 
6144 to 13191 8558 33.4 
8192 to 10239 11836 46.2 

10240 to 12287 15206 59.4 
12288 to 14335 18652 72.9 
14336 to 16383 22158 86.6 
16384 to 18431 25718 100.5 
18432 to 20479 29325 114.5 
20480 to 22527 32972 128.8 
22528 to 24575 36656 143.2 
24576 to 26623 40374 157.7 
26624 to 28671 44123 172.4 
28672 to 30719 47900 187.1 

Table 3: Table of truncated multibyte divisions that can be 
made during the second algorithm. Due to the nature of the 
second algorithm, most divisors need not carry the division 
out the entire length of the multibyte dividend. By grouping 
divisors and not calculating the bytes that are unimportant to 
that particular group, calculation time can be significantly 
decreased. 

resulted in 115,925 digits of precision. Because the result 
occupied screen memory, it had to be written to cassette 
tape by the calculation program before returning to the 
Apple II monitor. Because there was no memory avail­
able for a BASIC program, the output formatting pro­
gram was coded in assembly language and resided in 
parts of pages 0 and 1. Pages 2 and 3 were used for the 
multiply-by-100 tables. 

On the Horizon 
As with any limitless search, there remains the 

challenge to compute e to even greater precision. Unfor­
tunately, the computation time of the specified algorithm 
is exponentially related to the precision sought. Divide 
operations on high-speed computers (approximately 12 
µ,s per 32 bits) are two orders of magnitude faster than the 
6502 routines. The ultimate approach is to construct a 
custom "divide machine." Current technologies and low 
programmable memory prices make it feasible to con­
struct such a machine with a thousand-fold performance 
improvement over the 6502 microprocessor. With such a 
machine, e could be computed to 100,000,000 digits 
within a couple of years (one year constructing and test­
ing, one year computing). Such a machine would require 
power supply backup and error-correcting memory. The 
memory should be purchased at the latest possible date 
due to decreasing prices. 

Once a few simple concepts are understood, the com­
putation that I have described is as easy as pi (see listing 
6). Why do people spend time computing these numbers 
to such absurd precision? Because they're there, I sup­
pose. Who knows what great discoveries will be made by 
personal computer owners in the coming years? Rest 
assured that a guaranteed place in the mathematics Hall 
of Fame awaits the discoverer of the next greatest prime 
number . • 



Listing 6: A partial printout of the value of e. The first line agrees with the fifty-place value for e that is given in the CRC Standard 
Mathematical Tables. 

E PAGE 01 

E:2.71828 18284 59045 23536 02874 71352 66249 77572 47093 69995 95749 66967 

62772 40766 30353 54759 45713 82178 52516 64274 27466 39193 20030 59921 

81741 35966 29043 57290 03342 95260 59563 07381 32328 62794 34907 63233 

82988 07531 95251 01901 15738 34187 93070 21540 89149 93488 41675 09244 

76146 06680 82264 80016 84774 11853 74234 54424 37107 53907 77449 92069 

55170 27618 38606 26133 13845 83000 75204 49338 26560 29760 67371 13200 

70932 87091 27443 74704 72306 96977 20931 01416 92836 81902 55151 08657 

46377 21112 52389 78442 50569 53696 77078 54499 69967 94686 44549 05987 

93163 68892 30098 79312 77361 78215 42499 92295 76351 48220 82698 95193 

66803 31825 28869 39849 64651 05820 93923 98294 88793 32036 25094 43117 

30123 81970 68416 14039 70198 37679 32068 32823 76464 80429 53118 02328 

78250 98194 55815 30175 67173 61332 06981 12509 96181 88159 30416 90351 

59888 85193 45807 27386 67385 89422 87922 84998 92086 80582 57492 79610 

48419 84443 63463 24496 84875 60233 62482 70419 78623 20900 21609 90235 

30436 99418 49146 31409 34317 38143 64054 62531 52096 18369 08887 07016 

76839 64243 78140 59271 45635 49061 30310 72085 10383 75051 01157 47704 

17189 86106 87396 96552 12671 54688 95703 50354 02123 40784 98193 34321 

06817 01210 05627 88023 51930 33224 74501 58539 04730 41995 77770 93503 

66041 69973 29725 08868 76966 40355 57071 62268 44716 25607 98826 51787 

13419 51246 65201 03059 21236 67719 43252 78675 39855 89448 96970 96409 

75459 18569 56380 23637 01621 12047 74272 28364 89613 42251 64450 78182 

44235 29486 36372 14174 02388 93441 24796 35743 70263 75529 44483 37998 

01612 54922 78509 25778 25620 92622 64832 62779 33386 56648 16277 25164 

01910 59004 91644 99828 93150 56604 72580 27786 31864 15519 56532 44258 

69829 46959 30801 91529 87211 72556 34754 63964 47910 14590 40905 86298 

""'c""" .. ""\,.,_., l'\eo,.,n r-nhOI"\ r-Or-OC """''" r.Or-hC c,.,,.,,-,., r:n"')'"'I\ ~C.041'\ OOhC"n "\l\C'h1 

E PAGE 10 

92105 78191 37103 01889 79206 40888 39747 67667 14472 73142 54467 92350 
05246 18849 23745 53075 75734 90270 73424 96298 87999 69420 94595 96100 
87025 01329 45332 53580 45689 28570 72412 07965 91980 92255 50560 06197 
12835 41270 20207 25839 94171 17552 09208 20151 09650 95266 85113 89757 
71508 10849 44350 82854 58749 91294 38575 63115 66832 45668 27992 99186 
15390 09255 87171 68404 95663 99195 91540 34218 36453 72120 23678 60865 
53647 45175 65487 93189 25644 08527 44891 90918 19341 16675 83563 43975 
88860 46349 41311 18752 41038 42546 79379 99203 54691 04119 35443 11321 
91360 68129 65756 85836 11774 56465 46748 61061 98859 14148 05799 31872 
53675 31243 47033 54826 37527 08135 31055 70818 04964 24985 84646 14797 
34675 99315 94651 47870 25065 27108 35087 82350 65653 23317 97738 65666 
61816 52390 01766 49884 85456 05496 13002 15776 11525 58133 96184 02706 
78149 00350 25287 68236 07822 10739 71023 39146 87015 97358 68589 01529 
70103 47780 50329 21540 14359 59529 86834 04657 47175 62321 96640 51540 
14779 53167 46172 62087 27304 82063 46524 69109 95332 73755 61090 57837 
84559 45469 16022 36876 89641 42596 01646 89647 10634 80741 09928 54648 
23530 83540 13233 29248 64037 31800 31952 02317 47620 65377 26163 71744 
53605 49726 69060 17111 76761 04777 49716 66890 15216 38389 74311 71418 
06222 22345 71856 79415 07299 52620 10862 05084 78312 74747 91909 99688 
99372 75229 · 05367 47850 20500 03863 00365 26218 80067 09266 74104 80602 
73419 97756 66002 94279 41090 40006 46542 81074 45400 76164 29525 36246 
02614 76180 47174 43228 89953 28582 83977 62184 60096 76692 67581 27030 
28065 19535 45205 31735 36808 95458 99021 80783 14577 58912 80203 97005 
36331 93821 10009 54432 41244 19794 91929 16205 23442 13463 95653 84078 
12094 16214 83500 11558 83618 42116 42839 92454 02759 07196 21537 57018 
70670 83731 01224 61413 62048 92655 56681 09467 07638 65360 83015 84761 
JIC:1"".>C' C1C'OO rC..nc. .. nn-.n-... ...,,.,"n. •"_,.._ n-•·•·•· __ ,.._ .. ,.,.,.,._ ""'""'-·- _ .. ..... · · · - ­
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FILE BOX 

DISKETTE STORAGE SYSTEM 

$24~~ 5V4" disks 
$29.95 ... for 8" disks 

MTC brings you the ULTIMATE diskette 
storage system, at an affordable price. Stor­
ing 50 to 60 diskettes, this durable, smoke­
colored acrylic unit provides easy access 
through the use of index dividers and ad­
justable tabs. Unique lid design provides 
dust-free protection and doubles as a carry­
ing handle. 

MICROPARAPHERNALIA 
DISKETTES (box of ten) 

5'1•" PLAIN JANE™ ........... $21.95 
5v.'' PLAIN JANE™ 'Bold . ... .$25.95 
5W' DATALIFE™ MD 525-01 .. $26.95 
8" DATALIFE™ FD34-8000 .... $43.95 

N EWDOS by APPARAT 
NEWDOS/80 by Apparat . ... ., . . . $149.95 
NEWDOS+ to 

NEWDOS/80 UPGRADE ... . . CALL 
NEWDOS + with ALL UTILITIES 

35-track ..... .. . . ... . . . .. $69.95 
40-track .. . ........ . ... .. $79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES .. $19.95 
MICROSOFT™ BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .... $ 7.95 

TRS-80 is a trademark of the 

Radio Shack Division of Tandy 

Corporation. DATALIFE is a 


trademark of VERBATIM. PLAIN 

JANE. AIDS-I. AIDS-Ill. CALCS-111, 


CALCS-IV. MERGE -Ill are 

trademarks of MTC. 


© 1981 by Metatechnologies 

Corporation. Inc. 


'RINGS' & 
THINGS 

Help prevent data loss and media damage 
due to improper diskette centerinlC and 
rotation with the FLOPPY SAVERT"-f rein­
forcing hub ring kit. 7-mil mylar rings in­
stall in seconds. Kit is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. 

HUB RING KIT for 5\14' disks ..... $10.95 
HUB RING KIT for 8" disks . . ..... $12.95 
REFILLS (50 Hub Rings) . .. .... . . $ 5.95 

Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
of a pair of special "diskettes", cleaning 
solution and instructions, can be used for 
52 cleanings. Removes contamination 
from recording surfaces in seconds 
without harming drives. 

CLEANING KIT for 5\14' drives ... $24.95 

PLASTIC LIBRARY CASES 
(not shown) 

An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac­
cess. 

5'1.-inch diskette case ...... . ..... $3.50 

8-inch diskette case ... .. . . ....... $3.95 


Let Your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 

A complete checkup for your Model I. THE 
FLOPPY DOCTOR completely checks every sec­
tor of 35- or 40-track disk drives. Tests motor 
speed, head positioning, controller functions, 
status bits and provides complete error logging.
THE MEMORY DIAGNOSTIC checks for proper 
write/read. refresh, executability and exclusivity
of all address locations. Includes both 
diagnostics and complete instruction manual. 
SYSTEM DIAGNOSTICS ... .. $19.95 

An improved version of the SYSTEM 
DIAGNOSTICS above. Designed for single 
or double density, 35-, 40-, 77-, or 80­
track disk drives. Includes new and 
modified tests. Features THE FLOPPY 
DOCTOR, Version 3.0. 

SYSTEM DIAGNOSTICS-V3 .. $24.95 

MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


Products damaged in 

transit will be exchanged. 


PRICES IN EFFECT 

June 1, 1981 THRU 


June 30, 1981, 

Prices, Specifications. 


and Offerings subject to 

change without notice. 


8106 


Single Sided, Soft-Sectored 5V.-inch. 

(for TRS-80™) Mini-floppy 

DISKETTES 

$21 ~x~flO 


These are factory fresh, absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write­
protect tabs in a shrink-wrapped box. 

PLAIN JANE™ 

DISKETTES 


The Beautiful Floppy 

with the Magnetic PersonalityrM 


Thousands of people have switched to this 
low-cost alternative. These quality diskettes 
are packaged in a plain white box ... no fan­
cy printing, fancy names or fancy labels, not 
even our own (labels cost money). Trust us. 

PLAIN JANE™ Diskettes . .. . . . $21.95 
10 boxes of 10 .... (each box)$2 l. 50 

PLAIN JANETM C/Jold 
Introducing MTC's premium generic 
diskette. Single-Sided, Soft-Sectored, 
DOUBLE-DENSITY, 5'/•-inch diskettes with 
reinforcing HUB-RINGS. Individually 1003 
ERROR-FREE certified. Invest in GOLD! 
PLAIN JANE™ \fJ,,/d ........ .. . $25.95 


VERBATIM'S PREMIUM DISKETTES AT 

AFFORDABLE PRICES 


DATALIFE™ 

Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 1003 error-free cer­
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI, ECMA 
and ISO standards. Reinforcing HUB 
RINGS help prevent data loss and media 
damage, reducing errors. 
Buy the best ... buy DATALIFE™ 

VERBATIM DATALIFE™ DISKETTES 
5'1.-inch (box of 10) 

MD525·01 $26.95 
10 boxes of 10 ... (each box)$25.95 

8-inch FLOPPIES 
Double-Density, FD34-8000 . $43.95 

CALL FOR INFORMATION ON 

OTHER PRODUCTS 

WE ACCEPT 
•VISA 
• MASTER CHARGE 
•CHECKS 
• MONEY ORDERS 
• C.OD . 

•Add $3.00 for shipping 
& handling 

•$3.00 EXTRA for C.O.D. 
•Ohio residents add 6'12 3 
sales tax. 

408 BYTE]une 1981 Circle 213 on inquiry card. 
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What's Ne.,1 
SYSTEMS 

ccs 
Microcomputer Systems 

A new line of S-100 Z80-based 
microcomputer systems from Cali­
fornia Computer Systems pro­
vides real-time hardware-vec­
tored interrupt and interrupt-nest­
ing capabilties. Multiprocessing 
with interleaved data-transfer 
rates of up to 2 megabytes per 
second can be achieved using dir­
ect memory access. The main 
board has two programmable 
real-time clocks, two 8-bit parallel 
interface channels, and two pro­
grammable RS-232C serial 1/0 /in­
put/output) channels, one of 
which may be used for synchro­
nous communication . The chassis 
contains a nineteen-slot mother­
board and a power supply. 

The CCS OASIS multitasking 
operating system features re­
entrant and relocatable program 
capabilities, and employs an ISAM 
(indexed-sequential access meth­
od) file structure. Task-to-task 
communication, file protection, 
timekeeping, spooling, overlay, 
and device-independent 1/0 are 
accomplished through software. 
The operating system is sup­
ported with debug, editing, re­
locatable-linkage, and file-sort util­
ities. CP/M and MP/M can be 
used with the system . A BASIC in­
terpreter and compiler, FOR­
TRAN, COBOL and Pascal com­
pilers are also available. 

Optional boards include printer 
and terminal interfaces, 16 K-, 
32 K-, and 64 K-byte memory 
boards, floppy-disk subsystems 
and expansions, and Winchester­
type disk subsystems and expan­
sions. Prices for the CCS systems 
range up to 59100. Contact Cali­
fornia Computer Systems, Market­
ing Department 250 Caribbean 
Dr, Sunnyvale CA 94086, /408) 
734-581 I. 

Circle 524 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 judgment the information might be of interest to the personal computing ex­
perimenters and homebrewers who read BYTE, we print it in some form. we 
openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information is printed more or less as a first-in first-out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the "What's New7" feature is 
necessarily limited. We therefore cannot be responsible for product quality or 
company performance. 

Acorn's BOBB Board 
The PI 88 is an S-100 bus 8088 

microprocessor board that will 
run as a stand-alone processor or 
as a slave. Jumpers allow con­
figuring the card to run in dif­
ferent operating modes, as well 
as with static or dynamic mem­
ory. The 8088 microprocessor 
has 16-bit internal architecture, 
addresses 1 megabyte of mem­

Single-Board 
6BOO Computer 

The ACS 12-PRO requires a 
power supply and terminal to op­
erate. The 6800-based system 
provides two programmable 
16-bit timers, an RS-232C serial 
port two 8-bit par allel ports with 
handshake control, and up to 4 K 
bytes of programmable memory 
and 6 K bytes of PROM (program­
mable read-only memory). 

ory, and features 8- and 16-bit 
signed and unsigned arithmetic in 
binary or decimal, including 
multiply and divide. 

The P 188 costs 5345 assem­
bled and tested, and 5 27 5 in kit 
form. For more information, con­
tact Acom Electronics, 41 51 
Middlefield Rd, Palo Alto CA 
94303, (415) 494-7499. 

Circle 525 on inquiry card. 

The ACS 12-PRO is supplied 
with Datricon's 4 K D-FORTH 
operating system. With 1 K bytes 
of programmable memory, 
D-FORTH, and a manual, the 
ACS 12-PRO sells for 5495. For 
additional details, contact 
Datricon Corporation, 7911 NE 
33rd Dr, Suite 200, Portland OR 
972 I l, (503) 284-8277. 

Circle 526 on inquiry card. 
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What's Neww? · 

PERIPHERALS 


Apple IEEE-488 Interface system control with character­
string instrument commands for 
set-up, measure, clear, local, trig­
ger. serial-poll. and respond func­
tions. Any equipment on the bus 
can be designated by a name of 
up to sixteen characters. Up to fif­
teen pieces of equipment can be 
connected to the A488 across a 

The A488 interface card per­
mits the Apple II and the Apple II 
Plus to operate as IEEE-488 bus 
controllers. The A488 uses an 
MC68488 LSI 488-controller inte­
grated circuit that decreases the 
number of circuits required. The 
board has 2 K bytes of firmware 
in EPROM (erasable program­
mable read-only memory) . For 
special-purpose firmware devel­
opment. the EPROM can be re­
placed by programmable mem­

as RS-232C-compatible computer 
110 (input/output) devices. The 
modules can be installed and re­
moved easily without requiring 
modifications to the typewriter. 
The model 506 l is a print-only 

distance of up to 20 meters (66 
feet) from the Apple. The card's 
driver firmware is linked to string 
routines within Applesoft; float­
ing-point processing of numeric 
data is easily done. Error checking 
is included. and software timing 
loops are not needed. 

The A 488 is priced at s4 7 5 
from SSM Microcomputer Prod­
ucts Inc, 2 l 90 Paragon Dr. San 
Jose CA 95 l 3 l, (408) 946-7400. 

For further information. co'n­
tact California Micro Computer, 
9323 Warbler Ave, Fountain Val­
ley CA 92708, (7 l 4) 968-0890. 

Circle 528 on inquiry card. 

Printer for Under S1000 
The Model 445 Paper Tiger 

printer features a seven-wire bal­
listic-type print head and tractor­
feed motor drives. The 445 can 
print at speeds up to l 98 cps 
(characters per second) . Func­
tions include bold text and the 
ability to print 80 columns at l 0 
pitch and 132 columns at l 6. 7 
pitch. Other features include the 
96-character upper- and lower­
case ASCII (American Standard 
Code for Information Inter­
change) character set six or eight 
lines-per-inch vertical spacing. 
multiline buffering. and RS-232C­
and Centronics-compatible paral­
lel interfaces. Transmission rates 
from l l 0 to l 200 bps (bits per 
second) are selectable. Variable 
form length, perforation skipping. 

be expanded. The Color Connec­
tion sells for 599.95 from Percom 
Data Company, 2 l l N Kirby, 
Garland TX 75042 , (800) 
527-l 592; in Texas. (214) 
272-342 l. Circle 530 on inquiry card. 

ory. The A488 allows bus and Circle 527 on inquiry card. and the ability to handle six-part 
forms and roll paper are other fea­
tures. 

Integral Data Systems' DotPlot 
graphics capability is offered as an 
option. DotPlot enables printing 
the full range of graphics charac­
ters. The Paper Tiger Model 445 
costs s795 and the DotPlot pack­
age is S99 . Contact lntegr al Data 
Systems Inc. Milford NH 03055. 
(603) 673-9100. 
Circle 529 on inquiry card. 

Turn IBM Typewriters 
Into RS-232Cs 

California Micro Computer's 
5060 and 506 l modules enable 
the IBM Model 50. 60. and 75 
electronic typewriters to perform 

version. while the 5060 allows 
the typewriter to perform full ter­
minal functions. Both units offer 
ASCII coding with full buffering. 
The 506 l costs 5497 and the 
5060 is 5860. 

Extend the TRS-80 
Color. Computer Bus 

The Color Connection is a de­
vice that extends the TRS-80 Col­
or Computer system bus as a Sys­
tem-SO bus (SS-50) . Using the 
Color Connection. floppy-disk 
drives and video terminals can be 
added. and the Color Computer's 
l 6 K-byte internal memory can 
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Computerize your

bookkeeping


without terrifying your 

bookkeeper. 


Introducing The Boss:™ the most advanced, yet most understandable, 
financial accounting system. Designed to automate your 

bookkeeping without confusion or mistakes. 

Typical screen format - actual photograph. 

If "fear of the unknown" is standing 
between you and computerization, you 
should find out about The Boss. 

The Boss system is immediately 
comprehensible to bookkeepers 
because it utilizes virtually the same 
format they're used to. 

So even someone with no previous 
computer experience can easily learn 
and operate The Boss system 

Features seldom found in 
packaged software. 

The Boss system is fully interactive, 
fully departmentalized and exceptionally 
fast. It can generate an astounding 
number of complex reports at the touch 
of a button. 

General Ledger and Accounts 
Receivable and Payable transactions 
can be entered in any order in a single 
program 

Up-to-the-minute financial reports can 
be obtained without batch processing 

The Boss system computes financial 
ratio analysis 

It protects data from unauthorized 
personnel as well as computer 
malfunction. 

And it has the largest programming 
and storage capacity of any micro 
system 

The Boss runs on most small business 
computers with CP/M®or similar 
operating systems. Its cost is only $2,495. 

Get full support from Lifeboat. 
The Boss is brought to you exclusively 

and supported completely by Lifeboat 
Associates, world's largest computer 
software publisher. For more informa­
tion about how you can profit from this 
extraordinary financial accounting 
system, send us the coupon below. 
Or call (212) 860-0300. r-----------,I For more information on The Boss, I 

mail coupon to Lifeboat Associates, I
I 1651 Third Avenue, New York, 
I NY10028. I 
I I
I Name I 
I Title I 
I Company I 
I IStreet 

I a~ I 
· ~~ I 
I Zip I 
I____________ ..I 

Bossisa trademark of Balcones Computer Corp . I 88b 
-8 1 CPIM is a trademark of Digital Research. lnC: • 

Lifeboat Associates 

Software with full support 
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What's Ne1M1 
PERIPHERALS 

format can produce either 40 Graphics Termlnal 
Termlnal 

RCA's VP-3301 is a micropro­
cessor-controlled terminal with 
color graphics. reverse video, pro­
grammable and resident charac­
ter sets. selectable data rates and 
formats. a flexible-membrane key­
board. and audio feedback. The 
VP-3301 can be connected to 
modems for communication with 
most timesharing and data-base 
computer networks. The son­
ware-selectable character-display 

characters by 24 lines or 20 char­
acters by 1 2 lines. Characters and 
background can be displayed in 
one of eight colors or gray scales. 
The communications interface is 
RS-232C or 20 mA current-loop. 
Configuration control includes 
line/local, uppercase only. full­
and half-duplex. data-word for­
matting. plus two control-code 
options. The video output can be 
directly connected to monitors or. 
with an RF (radio frequency) 
modulator, to a television set. The 
suggested price for the VP-3301 
is S369 from RCA Microcomputer 
Products. New Holland Ave. Lan­
caster PA 17604. (717) 397-7661 . 

Circle 531 on inquiry card. 

for the North Star 
The Sigma 1042S high-resolu­

tion. memory-mapped graphics 
terminal is designed for the North 
Star microcomputer. The display 
provides a 640 by 800 dot matrix 
backed by a 64 K-byte display 
memory. The display memory is 
divided into sixteen 4 K-byte 
blocks. which are individually se­
lectable for mapping onto a main­
memory window of only 4 K 
bytes. The 1042S terminal can 
also be used as a word-process­
ing work station. In this applica­
tion mode, it includes variable 
spacing. multiple fonts. and scien­
tific-character capabilities. Reverse 
video. blinking. and intensifica­
tion are offered as hardware fea­
tures. The terminal can be used as 
a system console under CP/M. 
The 1042S costs S4000. 

For more information. contact 
Sigma Information Systems USA 
Inc. 556 Trapelo Rd. Belmont MA 
02178. (617) 484-2063. 
Circle 535 on inquiry card. 

8-lnch 
Floppy-Disk Drives 

Matchless Systems. 1 8444 S 
Broadway. Gardena CA 90248. 
(213) 327-10 I 0. has announced 
the MS-800 8-inch floppy-disk 
drive. The drive is compatible 
with the TRS-80 Models I and II. 
the Apple II. and S-100 systems. 
The MS-800 has a capacity of 
256 K bytes of storage. The data 
transfer rate is 256 k bps (bits per 
second) and the track-to-track ac­
cess time is 10 ms. The prices 
range from S995 to S 1595. which 
includes all hardware (such as the 
controller). software. and docu­
mentation. Circle 532 on inquiry card. 

S-1 00 110 Board 
The MFIO is an 1/0 (input/out­

put) board designed ~or S-100 bus 
systems. It features four serial 
RS-232C ports with independent 
data rates of 50 to 19.2 k bps. It 
also includes 24 bits of parallel 1/0 
configurable for four ports. five 
timer/counters. sixteen levels of 
vectored-interrupt control. and 
an optional battery-powered real­
time clock/calendar. The MFIO 
costs S595. For more information. 
contact Digicomp Research. Ter­
race Hill. Ithaca NY 14850. (607) 
273-5900. 

Circle 533 on inquiry card. 

Cash Register 
Scans Bar Code 

The CE-1000 bar-code-scan­
ning cash register can keep track 
of your entire inventory. It is de­
signed for use with the Com­
modore CBM microcomputer and 
includes software. firmware. and 
hardware. The unit can read UPC 
(Universal Product Code) bar 
codes found on most products for 
point-of-sale operations. making it 
useful for convenience. liquor. 
food. record stores. and other 
small businesses. 

The CE-1000 bar-code scanner 
costs S 1350. For more informa­
tion. contact Creative Equipment. 
50 NW 68 Ave. Miami FL 331 26. 
(305) 261-7866. 
Circle 536 on inquiry card. 

Serles 47-TR Plotter 
The Series 47-TR Strip Chart/ 

Plotter is a curve tracer with al­
phanumeric capabilities. Its plot­
ting area is 25 cm (10 inches) 
wide. The plotter features an RS-
232C- or IEEE-488-compatible 
port and bidirectional paper drive. 
It requires two 8-bit words for­
matted to provide analog pen 
position. Pen speed is 75 cm per 

second with a position accuracy 
of ± 0.15%, full scale. Paper can 
be incremented up to 2 cm per 
second at 0.0127 cm per step. 
The 47-TR is priced at S945. For 
details. contact Pedersen In­
struments. 2772 Camino Diablo. 
Walnut Creek CA 94596. (415) 
937-3630. 

Circle 534 on inquiry card. 

Low-Cost Color-Graphics 
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What's Ne11r? · 
PUBUCATIONS 

Magazine for Computer Crimes Books The Sizzle Sheet 
Tl 99/4 Users The Computer/Law JournalThe Sizz!e Sheet is a marketing­

has published a two-volume setcommunications guide for those 99'er Magazine is a bimonthly 
on computer crimes. This firstwho market computers. com­ magazine with news about the Tl 
volume contains an introductionmunications and information 99/4 and other TMS9900-based 
by Senator Abraham Ribicoff.products, systems, and services. personal-computer systems. It 

Featured are reviews and reports, author of the Federal Computer features tutorial articles, software, 
Crimes Protection Act. There are editorials on the news, business book and product reviews, opin­
articles by well-known scholarsand trade press, plus special ions and news items, and a 
like Donn Parker. Susan Nycum,issues. question-and-answer technical 

For details, contact The Sizzle John Taber. Rob Kling, and Jay forum. 
Sheet POB 801 , 1 50 Speen St Becker.Each issue is divided into sec­
Framingham MA 01701, 1617) Volume two has a history oftions for education, games and 
875-0013. the Stanley Mark Rifkin case and a simulations, home activities. and 
Circle 537 on inquiry card. compliation and analysis of allbusiness, scientific. or professional 

federal and state statues and billsapplications. Regular features in­
clude columns on the Logo lan­ addressing computer crimes, asSymbol Manipulation 
guage, CAI !computer-aided in­ well as a case digest biblio­Using LISP 
struction), speech-synthe.sis graphy, and book reviews. Both This is a manual for the LISP 

issues are available for S 16 each,usage, interfacing with peri­programming language. The 
plus S 1 per issue postage. Con­pherals, computer chess, Thebook introduces the basics of LISP 
tact the Center for Computer/Source and TEXNET, news fromprogramming and demonstrates 
Law, 530 W 6th St 10th floor. user groups, and lessons in pro­how it is used in practice. It also 
Los Angeles CA 90014.gramming techniques. Advertise­discusses how artificial in­
Circle 542 on inquiry card. ments from suppliers of software.telligence systems are built. Case 

peripherals, and other relatedstudies and problems in pattern 
Computerproducts and services are also in­matching, natural-language un­

Books from Entelek cluded. A bulletin-board page for derstanding, and problem solving 
noncommercial messages is pro­ This catalog of computer books are included. An appendix offers 
vided for its readers. from Entelek features books ona sample terminal session, lists 

The subscription rate is S15 for programming languages, micro­basic LISP functions, and explains 
one year. Contact 99'er Maga­ computers, robots, calculators,differences between MACLISP 
zine. Emerald Valley Publishing and educational uses of com­and INTERLISP. 
Company, 2715 Terrace View puters. The catalog is free from Symbol Manipulation Using 
Dr, Eugene OR 97405, 1503) Entelek, Ward-Whidden House/LISP costs S 13.95, and is pub­
485-8796. Circle 540 on inquiry card. The Hill, POB 1 303, Portsmouth lished by Addison-Wesley, Read­

NH 03801 . ing MA 01867, 1617) 944-3700. 
GamesMaster Catalog Circle 543 on inquiry card.Circle 538 on inquiry card. 
The GamesMaster Catalog

Prlntronlx Printers 1981 Computer-Science has listings of board, computer, 
and Engineering Books Described In Brochure electronic. hand-held, fantasy, 

A catalog of MIT Press books inA color brochure describing and other kinds of games. One 
the computer-science and engi­Printronix dot-matrix printers is section is exclusively devoted to 
neering fields is available. Thisavailable from Printronix Inc. The Dungeons and Dragons-type 
catalog describes over fifty books. brochure discusses the Printronix games. Nearly 1000 games are 
Most of the books are offered at a hammer-bank printing mecha­ described in full detail, including 

nism and includes examples of 20% discount through December landscape sets and miniature 
graphics, bar codes, labels, and 1981 . Copies of the catalog can pieces. 

be obtained from The MIT Press,alphanumeric forms. For your For a copy of the catalog, con­
free copy, contact Printronix Inc Promotion Department. 28tact Boynton & Associates Inc 
17421 Derian Ave, POB 19559, Carleton St Cambridge MAClifton House. Clifton VA 22024, 

02142, 1617) 253-5642. Irvine CA 92713, 1714) 549-7700. 1703) 830-1000. 
Circle 539 on inquiry card. Circle 541 on inquiry card. Circle 544 on inquiry card. 
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What's Neww7 

SOFTWARE 

Merge Your 737 Utllltles for the Electronlcs 
Printer and Scrlpslt TRS-80 Color Computer Designers Program 

Until Apparat Inc introduced Mint Software's utilities for the Wiremaster is for small elec­
Flextext. TRS-80 Model I users Color Computer require I 6 K tronics companies with printed­
could not use all of the features of bytes of memory. There are three circuit layout and wrapped-wire 
the Centronics 7 37 printer (Radio cassette-based programming util­ prototyping production problems. 
Shack Line Printer IV) with Scrip­ ities available: Renumber, which Connection data is derived from 
sit. Radio Shack's word-process­ provides the capability to load a the schematic diagram and fed 
ing program. Flextext is a utility program, renumber and save it; to Wiremaster in a CP/M text file. 
for Scripsit and the 7 3 7 printer Squeeze, which will compress Outputs include a network map 

BASIC code to utilize minimumthat supports proportional or showjng all pins and wires, a 
compressed character sets in nor­ memory; and Merge, which al­ wire list sorted by lengths and 
mal and extended modes, right­ lows two separate programs on levels, a parts fist. and checklists 

cassette to be merged and saved. justified formatting using the pro­ that detect all wiring errors. The 
Other aids for cross-referencingportional or compressed charac­ resulting information can then be 

ter sets, underlining in any of the line numbers and variables are used for printed-circuit-board lay­
Scripsit-selectable formats and available. The programs cost out. error checking, wiring, com­

s I 9.95. A I 6 K-byte memory ex­Flextext-selectable character sets, ponent stuffing, and system de­
pansion is also available for S 70. super- or subscripts, and the inter­ bugging. 
Contact Mint Software, 6422mixing and combining of the Wiremaster comes on a single­
Peggy St. Baton Rouge LA 70808,737's features anywhere in a density 8-inch CP/M floppy disk 
(504) 766-23 I 8.document. Flextext requires at with a manual for SI 50. It runs 
Circle 547 on inquiry card. least one disk drive and a on Z80 and TRS-80 Model II CP/M

TRSDOS-type operating sytem. systems with 48 K bytes of mem­
The program costs S29.95 from ory. Contact Afterthought Engi­
Apparat Inc, 440 I S Tamarac, DMADOS for neering, 7266 Courtney Dr, San 
Denver CO 80237. 8080/Z80 Systems Diego CA 92111, (714) 
Circle 545 on inquiry card. DMADOS is a single-user, 277-7863 

CP/M-compatibfe 8080 and Z80 Circle 549 on inquiry card. 
Chinese disk operating system. It main­

Lessons Program tains up to sixteen user-defined 
passwords, allows fifes to be de­Chinese greetings, times, sea­

sons, numbers, foods, and other clared write-protected or invisible 
Dragonquestto the directory, and can function commonly used terms are con­

In a race against the sun. youtained in eleven computer-in­ as a batched console processor. 
search for Smaegor. Monarch ofstruction lessons. Color, graphics, Using DMADOS, up to six print 
Dragonfofk. who has kidnapped and sound are used in each les­ files can be sent to a background 
the Princess of the Realm andson. Memory aids, meanings, and print task for printing. User­
holds her in an unknown placepronunciations are presented oriented prompting and error 
You must search the land. seek­with the Chinese characters. The messages are provided. 
ing the tools needed for the ulti­proper stroke sequence for each DMADOS offers support for 
mate battle. On the river Delta character is shown and can be re­ floppy- and hard-disk files of up to 
and in the Temple of Baathteski.peated at the user's pace. 4. 2 megabytes. It is supplied with 
clues abound. But where is theThe Chinese lesson program is several utilities and a manual. 
Princess? This is the scenario ofavailable for S29.95 on a double­ DMADOS is available on 8-inch 
Dragonquest. an adventuresided 5-inch floppy disk for the floppy disks or North Star double/ 
game from The Programmer'sApple II with 48 K bytes of pro­ quad-density formats. For more 
Guild. POB 66. Peterborough NH grammable memory and a single information on this S200 operat­
03458. (603) 924-6065. It runs on disk drive. For details, contact ing system, contact John D 
TRS-80 Model I microcomputers. Computer Translation Inc, De­ Owens Associates Inc, I 2 Schu­
and costs SI 5.95 on cassette orpartment BPI, POB 7004 Univer­ bert St. Staten Island NY I 0305. 
S 2 I .95 on a floppy disk. sity Sta, Provo UT 84602, (80 I) (2 I 2) 448-6283. 
Circle 550 on inquiry card. 2 24- I I 69. Circle 546 on inquiry card. Circle 548 on inquiry card. 

414 June 1981 ©BYTE Publications Inc 



. INCR EDIBLE? BELIEVE IT! ' 

PRINTERS 


150 cps bidirectional-9x9 dot matrix, quietized 
case, 136 col, vertical form control and many 
other functions 

We feel this printer offers 
$1195 

the best price/performance ratio available. 
RS-232 serial to 19,200 baud 

supporting X-ON, X-OFF or Current Loop- add $40 
Only"H' Teletype 40, 300 LPM-typewriter quality, RS- from S2495 

· 232 interiace. This quality printer is available in many 
configurations including forms access, quietized case. etc. 

Teletype 43 
NEC Spinwriter-55 cps, bidirectional. letter quality 

R.O./tractors S2795 KSR/ tractors 
DIABLO 630-40 cps. bidirectional. daisy wheel, plot/graph 
C. ITOH Starwriter. 25 cps, daisy wheel 
C. ITOH Starwriter. 45 cps, daisy wheel 
EPSON MX-80, 80 cps, 9x9 dot matrix 
ANADEX 9500/9501. up to 200 cps, high resolution dot 
OKIDATA Microline 80. 80 cps, 9x7 dot matrix 

Microline 82. bidirectional. friction/pin feed 
Microline 83. bidirectional. 120 cps, uses 15" paper 

Tt-810. 150 cps. Basic 
Package-Compressed print. vertical form control 

CENTRONICS 704-9, 180 cps, 9x9 dot matrix, 132 col. RS-232 
704-11.180 cps, 9x9 dot matrix, 132 col, parallel 
730.100 cps, 7x7 dot matrix. same as R.S. LPll 
737,80 cps. nx9 dot matrix, same as R.S . LPIV 

proportional spacing 
DEC LA-34 

S-100 SPECIALTl ES 
E California 

from S995 

S3050 
S2270 
S1575 
S1849 
S545 

S1349 
S525 
S625 
S995 

S1695 

S1830 

S1595 

S1695 

S660 

S849 


S1085 

These high quality, reliable products have made CCS
I'iii Computer defacto industry standard for S-1 00 products 

Systems Assembled and tested: 
2200 H.O. Mainframe. 20 a. P.S., 12 slot MB 
2065C 64K dynamic RAM/Bank Select 
2810A Z-80 CPU, serial port. ROM monitor 
2422A Floppy Cont. CP/ M 2.2, ROM monitor 

--~ CB2 Z-80 CPU
::Ill 2P + 2S 1/0 interlace 

list only 
S434 S399 
S720 S580 
S310 S259 
S425 S345 

S344 S295 
S290 S249 

Similar savings on the full S-100 and Apple lines of CCS, SSM. NNC, 
MORROW. OHTA. NORTHSTAR, ITHACA INTERSYSTEMS and GODBOUT. 

TERMINALS 
TELEVIDEO 912 C S950 S725 

920 c S1030 S789 
950 Sc all 

SOROC IQ 120 S995 S729 
IQ140 S1395 S1149 

INTERTUBE Ill or EMULATOR (multi-terminal) Sc all 
DEC VT-100 S2050 S1575 
Similar savings for our HAZELTINE and LEAR SIEGLER lines 

51/4" DISK DRIVE SALE 
MPI B-51 40 track. 102K Byte drives. These drives come complete with 

enclosure and power supply . They can be mixed with each other and 
Radio Shack~' drives on the same cable. 90 day warranty. ONLY $314 

8" DISK DRIVE SALE 
8" SHUGART SA801R S425 
Premium double sided drives: 8" SHUGART SA851 R S625 

2 for S1190 
QUME DATATRACK 8 S650 

2 for S1250 
Enclosure, power supply for 2 8" drives (horizontal) A&T S299 
NNC industrial grade enclosure for 2 drives with P.S. 
POWER 1, power supply for 2 8" drives 
MORROW Discus 2D + CP/M!'l 

Discus 2 + 2 + CP / Ml!• 

HARD DISK SPECIALS 
CORVUS 10MB and controller 

20MB and controller 
Constellation Network Multiplexer 
Mirror Video Tape Disk Backup 

MORROW 29MB+controller+ CP/ M 2 .. 2 ~' 
CAMEO cartridge drive controller 

controller, CDC Hawk Drive (5 fix. 5 rem) 
controller, Western Dynex (5 fix, 5 rem) 

S415 
S135 
S963 

S1259 

List only 
S5350 Scali 

Scali 
S750 Scall 
S790 Scall 

$4995 $3995 
$1500 $1275 
S6995 $5995 
$5995 $5099 

We carry the full line of KON AN disk and tape controllers and subsystems. 

FULLY CONFIGURED BUSINESS SYSTEMS · 
The following are some examples of the fully assembled and tested business 

and scientific computer systems which we offer. All include CP/M 2.2. 
64K bytes dynamic RAM, Z-80A 4mh CPU. We offer a full line of quality, 
tested software. 

CCS 2210A w/floppy controller, 1 serial port 
CCS 300-1A w/1.2MB floppy drives, 2 serial, 2 parallel ports 
CCS 400-1A w/1 OMB hard disc, 2 serial, 2 parallel ports 
Optional CP/ M for CCS 300, 400 (OASIS available) 
NNC 80 w/1 MB floppy drives. 2 serial, 3 parallel ports 
NNC BOW w/.5MB floppy, 8.4MB hard disc, (OASIS optional) 
ALTOS single and multi-user systems 
MORROW Decision 1, MICROSOFT basic, UNIX 

PERSONAL COMPUTERS 
APF Imagination Machine, basic. color, sound, tape, etc. 
ATARl400 

BOO with 16K RAM 

LOOK HERE! 
NNC 2 board set Z-BOA CPU, CP/M 2.2, floppy disc controller 

2 serial, 3 parallel ports, PROM, 1/0 cable 
SUPERBRAIN 
OSBORNE book-keeping programs (unaltered, require C-BASIC 2) 

includes comprehensive documentation 
General Ledger, Payroll, Account Rec./Payable each 

all three 
TCS business software GIL, Payroll, AIR, A/P each 

all four 

$1849 
$4849 
$6999 
$150 

$3799 
$6693 

Sc all 
Sc all 

$399 
$512 
$895 

$765 
Sc all 

$99 
$250 
S150 
$500 

ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK A• MODEL 11 

DEALER and INTERNATIONAL INQUIRIES WELCOME 

WASHINGTON COMPUTER SERVICES 
anaffiliateof (((WASHlNGTON),\\ est 1912 

EC.ECTR!C COMP~NY '// 

CUSTOM COMPUTER ROOM WIRING SINCE 1960 

97 Spring Street 


New York, N.Y. 10012 

Hours: 8AM-5:30PM (EST) Mon.-Fri. 


TO ORDER: CALL OUR TOLL-FREE NUMBER:*(800) 221-5416 * In N. Y. State and for 
technical information call 1-(212) 226-2121 

For fast delivery, send certified checks, money order or 
call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear. All 
prices are mail order only. Prices subject to change 
without notice; call for latest prices. Prices include 2% 
cash discount. N. Y residents add sales tax. 

Radio Shack" is atrademark of the Tandy Corp. illlll'l~•1 ~ 
CP/M" is a trademark of Digital Research ~ 

Circle 382 on inquiry card. 



What's Neww? · 

MrSCELLANEOUS 

Voice Recognition 
for ZBO Systems 

The Cognivox Model VI0-232 
voice peripheral is designed for 
microcomputers using the 280 
microprocessor with a minimum­
size programmable memory of 
16 K bytes. The VI0-232 can be 
programmed to recognize words 
or short phrases from up to 32 en­
tries. and it can answer with up 
to 32 words or short phrases. The 

recognition and voice response 
vocabularies can be different. 
allowing a dialogue with the 
computer. Vocabularies larger 
than 32 words are possible. The 
Cognivox VI0-232 includes a 
microphone, power supply, 
amplifier. speaker, and manual. 
The price is 5149 from Voicetek, 
POB 388, Goleta CA 93116. 

Circle 551 on inquiry card. 

Battery Backup 
for the PET 

Backpack is a battery backup 
system for the Commodore PET. 
It is designed for installation 
within the computer case. Back­
pack provides 6 to 10 minutes of 
full-power emergency backup to 
the computer (video display in­
cluded) during power failures. 
The batteries are recharged from 
the computer's power supply. No 
special wiring is needed to install 
the device. Backpack comes as­
sembled for 5225. 

For more information, contact 
ETC Corporation, POB G, Apex 
NC 27502. (919) 362-4200. 
Circle 554 on inquiry card. 

Datapro Rates Word­
Processing Systems 

Thirteen word-processing sys­
tems have been named to the 
1980 Datapro Honor Roll. Selec­
tion of these systems was based 
on results of a mail survey, which 
is contained in a thirty-page re­
port Word Processing Systems 
User Ratings. This report also 
contains general information 
about word-processing systems. 
The report is available for 515 
from Datapro Research Corpora­
tion. 1805 Underwood Blvd, Del­
ran NJ 08075, (609) 764-0100. 

Circle 555 on inquiry card. 

RS-232C-to­
Current-Loop Adapter 
The ADA400 is a bidirectional 

RS-232C-to-current-loop adapter. 
ideal for use with KIM-1 micro­
computers. It allows the utili­
zation of an RS-232C-interface ter­
minal instead of a current-loop-in­
te rface teletypewriter. The 
ADA400 does not alter the data­
tr ansfer rate. It uses standard 
power supplies with low current 
requirements. The adapter can be 
modified to become an RS-232C­
to-TTL (transistor-transistor logic) 
and TTL-to-RS-232C adapter. The 
ADA400 retails for 524-50 More 
information can be obtained from 
Connecticut microcomputer Inc. 
34 Del Mar Dr. Brookfield CT 
06804, (203) 775-4595 . 

Circle 552 on inqu iry card. 

Record-Retrleval 
System for PL/1-80 

BT-80 is a single-user record­
retrieval system based on the 
B-tree index-organization tech­
nique. BT-80 is useful in PL/1-80 
applications where single- or 
multi-keyed access to data rec­
ords is required. Its facilities can be 
accessed from PL/1-80 or assem­
bly-language application pro­
grams. The system includes 
utilities that provide access to 
command-level functions. 

BT-80 runs under the CP/M 
2 .0, MP/M, and CP/NET 
operating systems. To operate. 
BT-80 requires the PL/1-80 run­
time library and LINK-80 linkage 
editor. For complete details. con­
tact Digital Research, POB 579, 
801 Lighthouse Ave. Pacific 
Grove CA 93950. (408) 
649-3896. Circle 553 on inquiry card. 

Floppy-Disk Carrier Case 
The En Route case carries up to 

fifty 8­ and 5-inch floppy disks 
during travel. It is small enough to 
fit under an airplane seat. The 
case has a polyethylene inner lin­
ing to prevent dust buildup. A key 
lock is included. The En Route 
case costs 565 from lnmac. 2465 
Augustine Dr. POB 4 780, Santa 
Clara CA 95051, (408) 727-1970. 

Circle 556 on inquiry card. 
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Finally
thereiSa 
magazine that 
speaks to the beg1mier. 


onComputing is the new McGraw-
Hill quarterly that tells what's ahead ­
without talking over your head - in the 
1980's with personal computers. 

onComputing puts you on target 
with all the applications that go beyond 
your imagination. 

D Personal computers in the home. 
D Classrooms. 
D They bring computer music. 
D Electronic mail. 
D Robots. 
D They manage your personalized 

investment. 
D The list goes on and on in onCompuling. 
If you're a beginner with personal 

computers, get the most understood 
magazine on computers, onComputing. 
And even if you're an experienced 
computer user, onComputing has the 
information you need in today's fast­
growing personal computer market. 

onContputingTM 

· 

.,,;~ 

C-J"T":""1·.n11 
Get onto onComputing. Call 800-258-5485. 
Io:o:.;:: s: p: ;;:-pt-;O~o:;O-;:-M:i:il;::-N~8;6 - - ~B;," ­
I DOMESTIC subscription rate,

I D U.S I yr. (4 issues) @ $8.50 D Canada & Mexico, I yr. (4 issues) @ S I0.00 ~ I 

I FOREIGN(to expedite se1vice, please remit in U.S fu nds drawn on a U.S. bank) ~
: I0I D Europe (and all other countries, except above), l Yr. @ S 12.00 - surface delivery. ~ I 
I D Bill Visa D Bill Master Charge D Bill me (North America only) 

l 1 
I CardNumber EXpiration ~ I 
' ~5;;;;;;;;;:;-~~~~~~~--;rr:,=:==:-...,,.,.-:;--~~~~~l· 11gnature Name (please print) i::;

II Stt<et/Apanment Number ~· I 
I Ci~{ ISlate/Province/Counlry Code _____________________ J 
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What's Ne11r? 

MISCELLANEOUS 


Unlversal 
Development System 
The UDS-1000 universal 

development system is a floppy­
disk-based system that uses the 
280 microprocessor. Various 
cross-assemblers for software 
development are supplied from a 
selection including the Texas In­
struments TMS 1000 and the 
TMS-1 400 series; Rockwell 
R6500/1, MM75, -76, -77 , and 
-78 series; Motorola 6800; Mostek 
3870; Intel 8748, 8048; RCA 
1802; NSC COP 420; OKI 
OLMS42; and other microproces­
sors. In addition to the cross-

assembler. a ROM !read-only 
memory) emulation board for 
prototype testing and an EPROM 
!erasable programmable ROM) 
programmer are included. The 
price of the system. including 
64 K bytes of programmable 
memory. a 24-line by 80-char­
acter video terminal, an 80 ·cps 
!characters per second) printer. 
ROM emulation, and the EPROM 
programmer board, is S8750. For 
information. contact Multitech 
Electronics Inc. I 0322A N Stelling 
Rd, Cupertino CA 95014. 1408) 
252-4212. 

Circle 557 on inquiry card. 

Spelllng Error 
Detection/Correction 

Package 
Proof/it is a set of programs that 

scans the words in a text file and 
compares them with those in one 
or more dictionaries. Words that 
are not found are flagged as pos­
sible errors . Correctly spelled new 
words can be added automatical­
ly to the dictionary. Corrections 
can be directly substituted for in­
correctly spelled words in the text 
file. A package including manual 
and software on a floppy disk 
with over 10.000 words in the 
dictionary is S125. Software on a 
5-megabyte hard-disk pack with 
over 30,000 words in the dic­
tionary is S100 more. The manual 
can be purchased separately for 
s10. 

Proof/it runs on Alpha Micro 
AM-1 00 computers with 32 K 
bytes of memory. For informa­
tion. contact Data lab Inc. 6 1 7 E 
University, Suite 250. Ann Arbor 
Ml 48 I 04, 1313) 995-0663 . 

Circle 559 on inquiry card. 

Daisy-Wheel Printer 
The Starwriter letter-quality 

daisy-wheel printer runs at 25 
cps. The Starvvriter comes with a 
Centronics-compatible parallel in­
terface. and uses Diablo ribbons 

16 K by 1-Blt timing strobes. The 2167's inputs and print wheels. The Starvvriter 

Static Memory and outputs are TTL-compatible has graphics capabilities and is 

The 2 I 6 7 is a 1 6 K by 1 -bit pro­ and are unlatched. Address set­ code-compatible with Oume and 

grammable static memory device up and hold timings are not re­ Diablo printers. The printer ac­

from Intel. The 2 167 can replace quired. commodates paper widths of up 

Intel's 2147 and 2141 static cir­ Prices for the 2 I 67 are 568.55 to 38 cm II 5 inches). and can 

cuits. Compared to these devices. per unit in quantities of I00. For make three copies. The Starwriter 

the 2 167 has a greater density further details, contact Intel Cor­ is available for SI 779 from Com­

and lower power consumption. It poration. 3585 SW I 98th Ave. puter Textile Inc. I 0960 Wilshire 

also has a 55 ns access speed. Aloha OR 97005, 1503) Blvd. Suite I 504. Los Angeles CA 
642-6344. 90024, 12 I 3) 477-2196. The HMOS !high-performance 

metal-oxide semiconductor) de­
vice does not require clocking or Circle 558 on inquiry card. Circle 560 on inquiry card. 
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l·NS.ULATIQN 'l:>ISP ~CEMENT SO'CKETS·.' .· · .! r , 

1 

.. :­

1 

RIGHT ANGLE HE"Dl;.RS ~ 

Pins •.,...,.. Pins Part No. Color Coded 
10 IOH10SR .80 IOH10WR 1.75 10 IOE10 3.25 

PC­
10 It. 100 It. 10 It. 100 It. 

20 IOH20SR 1.25 IOH20WR 2.75 20 IOE20 3.50 10 2.90 17.00 4.00 30.00 
IOH26SR 1.85 IOH26WR 3.60 26 26 IOE26 4.05 14 3.40 23.80 5.00 42.00 

34 IOS34SR 2.15 IOH34WR 4.15 34 4.85 IOE34 16 3.70 27.20 5.60 48.00 
40 IOH40SR 2.50 IOH40WR 4.90 40 IOE40 5.65 4.40 34.00 7.0020 60.00 
50 50 IOE50 5.90 24 5.00 40.80 8.00 72.00IOH50SR 3.15 IOH50WR 6.15 


EJECTOR' EARS .25 EACH 
 26 5.40 44.20 8.60 78.00 

34 6.80 57.80 11.00 102.0025 PIN "D" CONNECTORS SOCKETS 
40 7.80 68.00 13.00 120.00 

50 9.50 85.00 16.00 150.00 

CABLE PLUGS 
/ .. ...., ;.,_,..­"0 

SU in 

Style Part I Pins Pait No. Relief 


SOLDER STYLE 10 10510 1.25 .25 

Male OB25P .2.25 
 20 10520 2.02 .25 Pins Part Na. 
Female OB255 3.00 
Hood OB25C 1.10 26 10526 2.65 .25 14 IOP14 1.25 

INSULATION DISPLACEMENT 34 IOS34 3.50 .25 16 IOP16 1.40 
Male IOC25P 4.95 40 10$40 4.05 .25 24 IOP24 2.25 
Female IOC255 5.25 

50 10$50 5.06 .25 40 IOP40 3.65Hood IOC25C 1.35 

WIRE WRAPWIRE WIRE KITS 
' 

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 2Y2" 500 4Y2' 
30" 1.30 3 .86 6.78 7.0 " 1.99 6 .76 12.44 250 3Y2' 100 5" 500 3" 500 5" 
3.5" 1.37 4 .15 7 .37 100 4" 100 6"7 .5" 2 .08 7.07 13.09 500 3Y2' 500 5Y2' 
4.0 " 1.42 4 .44 7 .94 8 .0 " 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 .0 " 2 .24 8. 11 15.01 Kit No. 2 $24.95 Kit No. 4 $59.95 

, I 5.5" 1.58 5 .38 9 .72 9 .5" 2 .30 8 .32 15.65 
250 2Y2' 250 5" 1000 2 Y2" 1000 4 ~~ ..6.0 " 1.65 5 .66 10.31 10.0 " 2 .39 8.7 1 16.28 
500 3" 100 5Y2' 1000 3" 1000 5"I Kynar precut wire. All lengths are overall , including 1" strip on each end. 500 3Y2' 250 6" 1000 3Y2' 1000 5" 

Colors and lengths cannot be mixed for quantity pricing. Choose. from colors 500 4" 100 6Y2' 1000 4" 1000 6" 
Red , Blue; Black, Yellow, White, Green, Orange, and Violet. 250 4 Y2 · 100 7" 

ORDERING 

INFORMATION: 
. . 

• Orders under S25 Include S2 handling 
• All prepaid orders Ghlpped UPS Ppd. 
• Visa, MC & COO's charged shipping. 
• All prices good through cover date. 
• Most orders shipped same day. 
• Byte must be menlloned to get sale price. 

Write or call for 1981 catalog ' ,
• IC Sockets 
• Vector Bo~rd & Pins 
• Bishop Drafting Aids 
• OK Tools 
• !:IN IDC Crimp Connectors 

"NEW" WIRE WRAP SOCKETS 

FEATURING A SELECTIVE PLATING METHOD THAT WILL SAVE YOU 


MONEY BY HAVING GOLD ONLY WHERE IT COUNTS. 

Size Ouantl!v/Tube Price ee. • Price/Tube 
8 52 .41 21 .32 

TIN PLATED TAILS 14 30 .47 14.10 

16 26 .51 13.26 

18 23 .70 16.10 

20 21 .87 18.27 

22 19 .94 17.86 

24 17 .96 16.32 

28 15 1.25 18.75
3 Level closed entry. 

40 10 1.70 17.00 
RN Side Wipe contact design gives 
twice the contact area for high reliability. 

http:HE"Dl;.RS


What's Newv?· 
MISCELLANEOUS 

Memory Board 

for the SBC 86/12A 


The Ci-8089 memory board is 
designed for Intel's lntellec SBC 
89/l 2A microcomputer. Avail­
able with 32 K to 5 I 2 K bytes on 
a single board (depending on 
wt1at memory components are 
used), the module is compatible 
with 8- and I 9-bit Multibus-based 
systems. The Cl-8089 generates 
and checks even parity with se­
lectable interrupt on parity error It 
features a 250 ns data-access 
time and a 375 ns cycle time. Jhe 
memory is addressable in 19 K­
byte increments up to a total of 
19 megabytes of memory. Power 
consumption is under 8 W . The 
price is s1500 for the 128 K-byte 

board and S4 700 for the 512 K­ Westlake Village CA 91391, 
byte module. The Cl-8089 is (213) 991-2254. 
available from Chris/in Industries 
Inc. 31352 Via Colinas. #I 02, Circle 561 on inquiry card. 

1 2-Blt CMOS Converters Expand 
The DAC I 218 and the Atari's Memory 

DAC 1219 are 12-bit CMOS (com­ The RAMCRAM memory mod­
plementary metal-oxide semicon­ ules can expand the Atari 400's 
ductor) . 4-quadrant, multiplying, memory to 32 K bytes and the 
D/A !digital-to-analog) con­ Atari 800's to 48 K. RAMCRAM 
verters. The devices offer I 2-bit plugs into the Atari internal 
monotonicity, maximum differen­ memory-module slot, replacing 
tial linearity error of ± 0.5 LSB the Atari's module. Each RAM­Replace an 
(least significant bit). and feature a CRAM module contains 32 K8080 with an 8085 design technique resulting in TTL bytes of programmable memory. 

A 50 to 250% throughput in­ (transistor-transistor logic) com­ The suggested retail price is 5320. 
crease can be achieved with the patibility. Power-supply voltages An 8-slot bus-expansion board 
Series II Microprocessor Enhance­ can range from + 5 to + 15 V; for the Atari and Apple micro­
ment Modules. These modules typical power consumption is 20 computers, with power supply.
perform 8080A in-circuit emula­ mW. The DAC I 218 has a maxi­ controller, and software, is
tion using a code-compatible mum linearity error specification available for further memory ex­
8085A-2 microprocessor. Installa­ of 0.012%, and the DAC 1219 is pansion. This memory-board bus 
tion requires less than five rated at 0.024%. can hold up to eight RAMCRAMs, 
minutes, involving only the In OEM quantities of I 00. the offering 259 K bytes of program­
replacement of the system 8080A DAC I 218 sells for s I0. 7 5 each, mable memory. Its suggested
processor and status latch with and the DAC I 219 is priced at retail price is 5850. 
connectors. The modules are of­ S9.75 each. For additional infor­ For further details on both of
fered for most 8080A products at mation, contact National Semi­ these devices. contact Axion lne, 
S350 in OEM (original equipment conductor Corporation. 2900 170 N Wolf Rd, Sunnyvale CA 
manufacturer) quantities. An Semiconductor Dr, Santa Clara 94089, (408) 730-0219. 
Evaluation Design Pack is avail­ CA 95051, (408) 737-5000. 
able for S500. Contact Paragon 
Systems Inc POB 2050, Corvallis 
OR 97330, (503) 758-1029. 

Circle 563 on inquiry card. Circle 562 on inquiry card. Circle 564 on inqu iry card. 
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New Commodore VIC 20 Computer 

Now 


Available 

Introducing the first full­
featured, expandable 
color computer priced 
under $300! 
Now, a new computer - the VIC 
20 - offers a full range of special 
features and expansion capabilities 
which rival the features of existing 
microcomputers selling for 4 or 5 
times as much! 
The new VIC (Video Interface 
Computer) connects to any television 
set or monitor and provides 
5K bytes of memory. 
Check these outstanding 
features: 
• 	 Color: 8 character colors, 8 border 

colors, 16 screen colors 

• 	 Sound: 4 internal amplifiers 

including 3 tone (music) genera­

tors and 1 sound (noise & sound 

effects) generator. Each ampli­

fier has 3 octaves. Sound uses a 

television or monitor speaker. 


• 	 Memory: 5K RAM (Random 

Access Memory) expandable 

externally to 32K RAM 


• 	 Keyboard: Full typewriter key­

board with special screen editing 

keys & PET graphics 


• 	 Graphics: Full PET keystroke 

graphics 


• 	 Language: PETBASIC 

• 	 Programmable Function 
Keys: 4 programmable function 
keys (8 separate functions) 

P.O. BOX2208Y CULVER CITY. CA 90230 

\ PHONE ORDERS (213) 641-4064 I 

VISIT A STORE 

NEAR YOU 

TODAY... 
CULVER CITY 

11 080 Jefferson Blvd. 
Culver City. CA 90230 

(213) 390·3595 

PORTLAND 
1125 N.E. 82nd Ave. 
Portland. OR 97220 

\'5113\ ?'54-15154\ 

SUNNYVALE 
1054 E. El Camino Real 
Sunny vale. CA 94087 

(408) 243-4121 

Circle 22 on Inquiry card. 

ATLANTA 
3330 Piedmont Rd. N. E. 

Atlanta. GA 30305 
(404) 261·7100 

HOUSTON 
2649 Richmond 

Houston. TX 77098 
(713) 529·3489 

SANTA ANA 
1300 E. Edinger Ave. 
Santa Ana. CA 92 705 

{714) 547·8424 

TUCSON 
4518 E. Broadway 
Tucson. AZ 85 711 

(602) 881-2348 

• 	 Plug-In Program & Memory 
Expansion Cartridges: 
(programs plug directly into the 
back of the computer... each 

program can be up to 27 K) 


• 	 Full Computer Accessories: 
disk drive, printer, tape cassette, game 
controls & more 

• 	 Connects to any TV set/ 
monitor: (Built-in RF Modulator) 

A "User Friendly'' Computer 
The new VIC computer is designed to be 
the most user friendly computer on the 
market...friendly in price, friendly in size, 
friendly to use and expand. 
With the VIC, Commodore is providing a 
computer system which helps almost 
anyone get involved in computing 
quickly and easily... with enough built-in 
expansion features to let the system" grow" 
with the user as his knowledge and 
requirements become more sophisticated. 

Expansion Features & 
Peripherals 
The VIC 20 is designed so a first time 
user can begin using it immediately with 
plug-in program cartridges, and build 
his system gradually as his needs 
(or budget) allow. 
VIC system peripherals will include a tape 
cassette unit, single floppy disk drive, 
printer - and a broad range of 
add-on accessories which tailor the 
system to a variety of applications. 

FREE with purchase the VIC 20 
Personal Computer Manual. This User 
Manual is ve1y unique as it is the most 
comprehensive manual ever written for a 
personal computer. The key ingredient is 
that no previous knowledge of programming 
or even typewriting is required. The manual 
is designed for the first-time owner along 
with extensive appendices for both the 
more experienced computerists and the 
beginners. 

VIC-20 Personal Computer $299.95 
Tape Cassette/Recorder 74.95 
Software Cassettes ­ 6-Pak 59.70 
VIC Programming Reference Guide 15.00 

Sub Total 

@ANCRUN& Tax (6'l Calif) 

P.O. BOX 2208Y 
Shipping & Handling 5.00 

CULVER CITY. CA 90230 TOTAL 

Nam• --------------------------- ­

Adcb·ess ___________________________ 


City State Zip _____ 


L------------------------------~
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What's New? 
MISCELLANEOUS 

Eight Amp Power 

Supply for OEMs 


The CE/ Model FD503 is an 8 A 
power supply that provides out­
puts of + 5 voe at 8 A. + 1 2 
voe at 2.5 A, -5 voe at 1 A. 
- 12 voe at o.s A, and + 24 
VDC at 1 .5 A continuous, 4 A 
surge. Floppy-disk drives can plug 
into the output connectors of the 
supply. The FD503 regulates pos­
itive outputs to 0. 1% and nega­
tive outputs to 1% . Options in­
clude 100, 115, or 230 VAC 
power use; AC step-down for 
115 V Shugart motors; and inter­
connecting cables. The CE/ 
FD503 is priced at S139 each in 
lots of 100. Contact CE/ Corpora­
tion, POB 501, Grenier Industrial 
Park, Londonderry NH 03053, 
(603) 923-8888. Circ le 565 on inquiry card. 

Universal Floppy­
Disk-Controller Circuit 
The TMS9909 floppy-disk­

controller integrated circuit can 
control any floppy-disk drive 
while interfacing with any 8- or 
1<.-bit microprocessor. It can read 

from and write onto partial sec­
tors. read from or write onto 
single or multiple sectors of hard­
a nd soft-sectored disks, as well as 
simultaneously control 5- and 
8-inch drives. The TMS9909 pro­
vides CRC (cyclic redundancy 

check); data transfer rates of 125. 
250, and 500 k bytes per second 
with one crystal; hard and soft 
formatting for 5- and 8-inch disks; 
and side selection for double­
sided disks. Users can program 
the device for all major track para­
meters and various track-step­
ping, settling, and head-loading 
times. The TMS9909 supports 
single- and double-density for­
mats on up to four drives. The 
TMS9909 has a memory-mapped 
microprocessor interface that sup­
ports an external OMA [direct 
memory access) interface. This 
allows designers to build only one 
interface for all floppy-disk for­
mats. 

For further details, contact 
Texas Instruments, Inquiry An­
swering Service, POB 2 50 12, MIS 
308, Dallas TX 75295, attn: 
TMS9909. 

Circle 566 on inquiry card. 
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LOWEST PRICES IN THE WEST NORTH 


~apple!"~ computc!r
~ Sales and Service 

APPLE/// OPTION A: ...... . ... .. .. . .. . .. .. . . . 3850 

APPLE I/I 96K 

Information Analyst Package 

12" B/W Monitor 


APPLE Ill OPTION B: ...... .. .... . .. .... ... .. . 4350 

SAME AS OPTION A PLUS: 

DISK II for APPLE I/I 


APPLE Ill OPTION C: .. . . . ... . ........... ... .. 4800 

SAME AS OPTION A PLUS: 

DISK II FOR APPLE/// 

SILENTYPE Thermal Printer 


APPLE HARDWARE 

Parallel Printer Interface Card ... .. .... .. ... . . . . 160 

Communications Card ..... .. . . .. . .. . .. . . . .... 195 

High Speed Serial Interface ........ . .. . . .. ... . . 175 

Pascal Language System . . . . . . . . . . ... . . .. .. . . . 425 

Centronics Printer Interface . . .... . . . . . ......... 185 

Applesoft Firmware Card . .. .. ....... . .. . . ... .. 160 

Integer Firmware Card . . .. . .... . . . ..... .. ..... 160 

Disk][ with Controller DOS 3.3 .. . .. . .. .. . . . ... .. 529 

Disk][ only ... . ... . . . . . ..... .. ..... . . . .. . .... 475 

Graphics Tablet ..............................625 


. OTHER HARDWARE 

Alf Music Synthesizer (3 Voice) .. .. ..... . ....... 245 

9voice ..... ... ... ..... .. . .. ... ... .. ........ : 175 

ABT Numeric Keypad ... . .. . ........... ..... .. 119 

M icromodem ][ . . ... . . .. . .. ... . . . . . . . . . . . . .. .. 295 

Apple Clock .. . ..... .. . . .......... . .. . . ...... 245 

Rom Plus with Keyboard Filter ... .. . . . . ..... .... 175 

lntrol/X-10 System .. . ...................... . .. 250 

Romwriter ............................ ... . . .. 150 

DoubleVision 80 x 24 Video Interface ... . . . ...... 295 

CCS Arithmetic Processor . . ..... . . ... .. . ...... 399 

CCS Parallel Interface ..... .. . .. . ... .. . . . . . . .. . 119 

16K Ram Card ....... .. .... . .... . ... . . . . .. .. . 195 

Microworks DS-65 Digisector ...... . . .... . ... . . . 339 

SVA8 inch Disk Controller ........... .. . . . . .... 335 

Sup-A-Mod .......... . . . ... . ..... . ... . .. • . . ... 30 

CCS Synchronous Serial Interface .. .. .. .. ...... 159 

CCS Asynchronous Serial Interface . ... . . .. . .. .. 159 

Corvus 1 OMeg. Hard Disk . . . . ... . . ... . .. ..... . 4395 

Corvus Constellation . . ...... .... . . .... ...... .. 595 


MISCELLANEOUSISUPPLIES 

16K RAM (200-250 NS) .. ... . .. .. . . ... . .. . ... . .. .49 

Verbatium Datalife Diskette (Box of 10) .. .. .. .. ... 30 

Dysan Diskettes (Box of 5) .... ... ... . . .... ...... 22 

Apple Diskettes (Box of 10) . . . .. .. . . .... .. . . . .. . . 45 

Verbatim Diskette Boxes (Holds 50 Disks) . . . . ... . . 18 

Silentype Paper (Box of 1Orolls) ... .. ............ .40 


MONITORSIDISPLAVS 

Leedex Video 100 12" ... . . . . .. . . . ... . ... . . ... . 140 

Sanyo 9" Monitor .. .... .... . . . .... . . .. . . . • .... 195 

KG-12C Green Phos. Monitor . . ... .. ... . ... ... .. 275 

Sanyo 12" Green Phosphor. Monitor .. .... . ..... . 275 

NEC 12" Green Phosphor. Monitor .............. 275 

Sanyo 12" B/W Monitor . ............ .. . .. . .. ... 250 


PRINTERS 

Apple Silentype with Interface .. . . . .. .. ...... .. . 525 

IDS 445(Paper Tiger) with Graphics .. .. . . ... . . . . . 795 

IDS460with Graphics ... . .... .. .. . .. . ........ 1199 

IDS 560 with Graphics 10) ..... . . ... .. . .... . . . . 1695 

Centronics 737 . . .. .. ... . . .... . . . . . . .. . .. ... . . 895 

NEC Spinwriter (RO, Serial) .. ... .. . . .......... 2650 


SOFTWARE 

The Controller ... . ... . ....... . ..... .. . . . • . . .. 525 

Apple Post (Mailing List Program) . . . .. . ...... .. .. 40 

Easywriter Professional System .. . .... . . ... .... 195 

Apple Pie 2.0 ...... . . ..... .. .... .. . . . .. . ....... 95 

DB Master Data Management ... . .. . .. . . .. . . .. . 150 

The Cashier . . .. . .... . ..... . .... . ... . .. . .... . 210 

Apple Writer .. .. ... .. . ...... . .. ........... . . . . 65 

Visicalc .. . . . ........ . ... .. ...... . . . .. . . . . ... 125 

CCA Data Management System ... .. ......... . . .. 90 

Full Screen Mapping for CCA OMS . .. .. .. . . .. .. . . 59 

Pascal Interactive Terminal Software (PITS) ....... 29 

Basic Interactive Terminal Software (BITS) .. ...... 29 

Data Capture ....... ..... .... ... ....... .... ... 29 

Data Factory DMS .... ..... .. .. . ... . ...... .. ... 95 

Apple Plot ... ... .. . . . . .. . . ... . .. . ..... .. . . . . . . 55 

Apple Pilot ... .. . . ....... . ..... . ... ... ....... 120 

Magic Wand Word Processor (Needs Z-80 Soft card) 345 

Dow Jones Portfolio Evaluator ................... 45 

Fortran . . . . . . . . . . ........... . . .... . . . . .... . . 140 


ORDERING INFORMATION: Phone orders invi ted using VISA, MASTERCARD or bank wire transfers. VISA & MC credit card serv ice charge o f 2% . AE credit card service charge of 

5'/;. Mall order may send charge card number (include expi ration date), cashier's check, money order or personal check (allow 10 business days l o clear.) Please Incl ude a telephone 

number with all orders. Foreign orders (e xcluding Milit ary PO's) add 10% for shipping. All funds must be in U.S. dollars (letters of credit permitted). Shipping, Handl ing and in ­

surance In U.S. add 3% (minimum $4.00). California res idents add 6% sales tax. Our low margins prohibi t us lo send COD or on purchase orders or open account (please send for 

written quotation). All equipment Is subject to price change and avallablll ty. Equipment Is new and complete with the manu fac tur er warranty. We do not guarantee merchan l lblli l y 

of products sold. Al l returned equipment Is sub ject to a 15% res tocking fee. We ship most orders wi th in 2 days. 

WE ARE A MEMBER OF THE CHAMBER OF COMMERCE. RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 


PLEASE SEND ORDERS TO: 


COMPUTER STOP, 2545 W. 237 St., TORRANCE, CA 90505 
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Circle 281 on inquiry card. 

• 

• 1840 "O" Street Lincoln, Nebraska 68508 

In Nebraska Call ( 402) 4 76-7331 
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WE WILL NOT BE UNDERSOLD 

DISK DRIVES 	 FOR TRS-80* Model I 

CCl-100 5% ", 40 Track (102K) $314 
CCl-280 5 'I•", 80 Track (204K) $429 

ADD-ON DRIVES FOR ZENITH Z-89 
CCl-189 5 '14', 40Track (102K) $394 
CCl-289 5 11. ", 80 Track (204K) $499 
Z-87 Dual 5 v." system $995 

External card edge and power supply included. 90 day warranty/one 
year on power supply. 

RAW DRIVES 8" SHUGART 801R $425 
5 114" TEAC or TAN DON $CALL POWER SUPPLIES $CALL 

MORROW DESIGNS/THINKER TOYS™ 
DISCUS 2D 1 DRIVE $ 938 
DISCUS 2 + 2 1 DRIVE $1259 
DISCUS Hard Disk M26 $3990 

DISKETTES- Box of 10 
5114'' Scotch $35 Maxell $40 
8" Scotch $50 Maxell $55 
PLASTIC FILE BOX-Holds 50 5% "diskettes 
PLASTIC LIBRARY CASE 5 1/•" $3.00 
SCOTCH HEAD CLEANING DISKETTE 
FLOPPY SAVER $11.95 

SYSTEM SPECIAL 

2 DRIVE $1635 
2 DRIVE $2245 
M10 $2999 

BASF/Verbatim $26.95 
BASF/Verbatim $36.00 

$19.00 
8" $ 4.00 

$25.00 
RINGS $ 6.95 

Apple II Plus 48K wldrive and controller. Epson MX-80 printer and 
interface. SUP·R Mod RF Modulator: List $2965 

COMPUTERS/TERMINALS 
ARCHIVES 
ALTOS 
TRS-80* 
TRS-80* 
ZENITH 
ZENITH 
TELEVIDEO 
IBM 
ATARI 
MATTEL 

64K, 2-Drives, 77 Track 
ACS8000 Series 
11·64K $3499 
Expansion Interface 
48K, all · in-one computer 
Z-19 
920C $CALL 
3101 DisplayTerminal 
400 $ 479 
INTELLIVISION 

APPLE PERIPHERALS 

MONITORS 
APF 
BELL & 
HOWELL 
LEEDEX 
SANYO 
SANYO 
SANYO 
SANYO 
ZENITH 

9" B & W TVM-10 

9" B & W BHD911 
12" B & W $ 129 
9" B & W VM4509 

12" B & W DM5012 
12" Green Screen DM5112 
13" Color DMC6013 
13" Color 

TELECOMMUNICATIONS 
LIVERMORE STAR MODEM 2-year guarantee 
UNIVERSAL DATA SYSTEMS UDS-103 
D·CAT HARD WIRED DIRECT MODEM 
AUTO-CAT Auto Answer, Direct Connect Modem 
D.C. HAYES MICRO-MODEM 

You Pay $2299 

$5495 
$CALL 

111·16K $ 899 
$ 299 
$2200 
$ 735 

950 $CALL 
$1189 

800 $ 795 
$ 229 

$CALL 

$120 

$199 
13" Color 	 $369 

$155 
$226 
$238 
$416 
$349 

$125 
$179 
$189 
$249 
$329 

NEC Spinwriter 
Letter Quality High Speed Printer 

PRINTERS 
R.O. 
R.O. with tractor feed.......
~ 

C.ITOH 
EPSON 
PAPER TIGER 
IDS 445 
IDS 460 
IDS 560 
ANADEX 
OKI DATA 
Microline 80 
Microline 80 
Microline 82 
Microline 83 
CENTRONICS 
Tl-810 

KSR with tractor feed 

Starwriter $1695 
MX-80 $CALL 

Graphics & 2K buffer 
Graphics & 2k buffer 
Graphics 
DP·8000 $ 849 

Friction & pin feed 
Friction, and pin & tractor feed 
Friction & pin feed feed 
120 cps, uses up to 15" paper 

Starwriter II 
MX-70 

DP-9500101 

730 $ 595 799 $ 969 737 

TRS-80· software, compressed print & vert. form control 

16K RAM KITS 2 tor $37 

$2395 
$2595 
$2895 

$1895 
$CALL 

$ 699 
$1050 
$1450 
$1345 

$ 420 
$ 520 
$ 620 
$ 849 
$ 749 

$1865 

$19 
200 ns for TRS-80", Apple II , (specify): Jumpers $2.50 

S-100 CALIFORNIA COMPUTER SYSTEMS 

MAINFRAME 
Z80CPU 
MOTHER BOARD 
16K STATIC RAM, 200ns 
32K STATIC RAM, 200ns 
64K DYNAMIC RAM 
FLOPPY DISC CONTROLLER 
EXTENDER BOARD 
2P+2S 1/0 

$349 
$269 
$106 
$309 
$619 
$599 
$359 
$ 52 
$309 

APPLE ACCESSORIES AND SOFTWARE 

VISICALC 
DB MASTER 
Z-80SOFTCARD 
VIDEXBOARD 
16KCARD 
APPLE JOYSTICK 
SUP-R MOD 
CCSCARDS 

GALAXIAN 
SPACE ALBUM 
ASTEROIDS 
FLIGHT SIMULATOR 
WIZARD &PRINCESS 
SARGON2 
HI-RES FOOTBALL 
MYSTERY HOUSE 

..,,. ""',.,. ... ..,.,,..,.,. ~·- ..- -­
... '1> ... - '"' - -;;;:. "'= "'_.,... ., _,,..,._,,,_ ......... ..- ­"2..,...~ 

$120.00 
$159.00 
$269.00 
$259.00 
$169.00 
$ 49.00 
$ 29.00 
$CALL 

$ 22.95 
$ 35.00 
$ 17.95 
$ 29.00 
$ 28.00 
$ 29.00 
$ 35.00 
$ 21.00 

For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 

DEALER (NATIONAL/INTERNATIONAL) 1Nau1R1Es INVITED Send for FREE Catalogue 
TO ORDER CALL TOLL FREE 1·800-343-6522The CPU SHOP TWX: 710·348·1796 Massachusetts Residents call 6171242-3361 

5 Dexter Row, Dept. B06M Technical Information call 617/242-3361 
Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) Tandy Corporation Trademarki®Digital Research 

Circle 97 on Inquiry card. 



Circle 241 on inquiry card. 

e::I CALIFORNIA COMPUTER SYSTEMS 

32K RAM BOARD A& T. 
450 NSEC ... $579.95, 200 NSEC ...... ...$629.95 

16K RAM A& T. 
450 NSEC .. $255.95. 200 NSEC . .. ... .$285.95 
64K DYNAMIC A& T. 
200 NSEC ......... .. .... .. ... ................ .... ...... $548.95 
zao PROCESSOR A& T. ... . .... .... .. .... .. ... ..$259.00 
DISC CONTROLLER ..... ...... ..$339.95 

APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490. A & T ........... ...... ...... ... ....... .....$275.00 

ARITHMETIC PROCESSOR FOR APPLE 7811 A. 
A & T ... ........ . ..... ... .................. .. ....... .. $342.80 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. A & T .. .. .. ...................................... $137.10 

APPLE SYNCHRONOUS SERIAL INTERFACE 
7712A. A & T ............ ..... ................................ $153.95 

ALL OTHER CCS PRODUCTS AVAI LABLE 

SSii/
PB-1 270B & 2716 Programming Board wit h pro­
visions for 4K or BK EPRO M. No external supplies 
required .. Textool sockets. Kit. . .. ............ .. $143.00 

CB-1A B080 Processor Board. 2K of PROM 256 
BYTE RAM power on/ rest Vector Jump Parallel 
port with status. Kit . . $146.00 PCBD .. ... $31 .95 

VB-3 80x24 VIDEO BOARD . Graphics included. 
4MHZ . Kit .... . ...... . ....... ......$379.95 

10-4 Tw o ser ial 1/0 ports with full handshaking 
20160 ma current loop: Two parallel 1/0 ports. 
Kit ........ ... $168.00 PCBD $31 .95 

VB-IC 64 x 16 video board, upper lowercase Greek 
composite and parallel video with soflware , S-100. 
Kit . $143.00 

CB-2 ZBO CPU BOARD. Kit ........ ...... .......$ 199.95 

AIO APPLE SERIAL/PARALLEL Kit ...... .. $144 .95 

ALL OTHER SSM PRODUCTS AVAILABLE 

( WmC/;nc. WAMECO INC. 

MEM-3 32K STATIC RAM 2114 24 bit 
addressing ...... . .. ..... ............... ... ..... . ... $36.95 
FDC-1 FLOPPY CON TROLLER BOARD will drive 
shugart , pertek, remic 5" & B" drives up to B drives, 
on board PROM with power boot up, wi ll opera te 
with CPM'" (not included). PCBD $43.95 

FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
or instruct ion single step. PCBD ............ .. $48.50 

QM-12 MOTHER BOARD , 13 slot, terminated, S-100 
board only ... ......... .......... ....... .... ....... .. ..... $39.95 

CPU-1 B080A Processor board S-100 with 8 level 
vector interrupt. PCBD .............. ............ .$28.95 

RTC-1 Re altime clock board. Two independent in­
terrupts . Soflware programmable . PCBD..... $25.95 

EPM-2 270B/2716 16K /32K EPROM CARD. 
PCBD .............. .. ..... .... .... ....... .................... $28.95 

QM-9 MOTHER BOARD. Short Version of QM-12. 
9 Slo ts. PCBD ....... . .................... .............. ... $33.95 

MEM-1 BK x B RAM 2102. 
Buffered PCBD .................. ..... ................. .... .. ..$31.95 

PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBD .... .. ........ ..... .................. ................ .. .. . .$28.95 
IOB-1 SERIAL AND PARALLEL INTERFACE. 
2 parallel. one serial and cassette. 
PCBD ................. ............................. .. ........... .. . $28.95 

270B.. ....... $7.50 2114L 450 NSEC ... ... . $4.99 
2716 .. .... $25.95 2114L 200 NSEC .... .. $5.99 

JUNE SPECIAL SALE 
ON PREPAID ORDERS 

(Charge cards nol included on thi s offer) 

10% OFF ON WAMEGO BARE BOARDS AND 
WAMEGO BARE BOARDS WITH MIKOS 
PARTS. 
7% OFF OF CCS AND SSM KITS BARE 
BOARDS AND A & T UNITS. 

RAM SALE WAMEGO 32K RAM WITH MIKOS 
PARTS. 2114L-3 ... ..... . $289.95 
(NOT USABLE IN 10% OFF SALE) 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 

MEM-3 less RAM .... . . ........ ... .... .. .............$ 95.95 
With 2114L-4 ...... .. . .. ................... ...........$350.00 
With 2114 L-2 ....... .. ... .. ........ .................... .. ...$390.00 

CPU-1 with MIKOS '2 8080A CPU .......... $99.95 
QM-12 with MIKOS "4 13 slot mother 
board . $110.95 
RTC-1 with MIKOS "5 real time clock . ...... $65 .95 

EPM-2 with MIKOS •11 16·32K EPR OMS 
less EPROMS ..... ........ . . ... ......... " . ........ $65.95 
QM-9 with MIKOS •12 9 slot mother 
board .............. ... ....... ..... .. .. .. .................. .. . $99.95 
FPEf-1 with MIKOS • 14 all parts 
for front panel ....... .. $144.95 
MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PAATS . KITS INCLUD E All PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED. All SOCK­
ET S INCLUDED. 

LARGE SELECTION OF LS TTL AVAILABLE 
PURCHASE $50.00 WORTH OF LS TTL ANO GET 
10°oCREO ITTOWARD ADDITIONAL PURCHASES. 
PREPAID ORDERS ONLY. 

~0~@@ 
MON DA Y- FRIDA Y, 8:00 TO i2 :00 . 1:00 TO 5.30 

THURSDAYS. 8:00 TO 9.00 P.M. 

(415) 728-9121 
P. 0 . Box 955 • El Granada, CA 94018 

Please send for IC, Xistor and Computer parts list 

VISA or MASTERCHARGE. Send account number, interba nk num­
ber, expiration date (Jnd sign your order. Approx. postage will 
be added. Chprl( or money order will be sen t post paid in U.S. 

If you are not a regular customer, please use charge, cashier 's 

check or Postal money order. Other wise there will be a two­

week delay for checks to clear. Calif . residents add 6% tax. 
Money back 30-day guarantee. We cannot accept returned JC's 
that ha ve been soldered to . Prices subject to cha ng e without 

no tice. $10 minimum order. $1.50 service charge on oroers 
less than $10.00. 

2 YEAR WARRANTY 
Probes included on all scopesQ&l.iMd Oscilloscopes 

):!i -;i~~· ~1-.. tt! '. ~ r i 
~~ 

Model LB0-508A 
Model LB0-520A ......, 

20 MHz, TRIGGERED 20 MHz, DUAL TRACE 30 MHz, VARIABLE DELA YEO 35 MHz, 
• Single trace. automatic trigger for • Add. subtract modes on CH- 1 & CH-2 SWEEP, QUAL TRACE FIXED DELAY, DUAL TRACE 
highly stable. bright display. facilitate easy checkout !or simultaneous • Built in variable delay circuitry - • Dual trace. 35 MHz bandwidth.• 17.SnSec rise time. • 1OmVIcm to pulses. signal levels. distortion & noise 1,JSec to 5 Sec. • SmVrD1v Vertical • SmV/cm Vertical Sensllhnt~ . • 10.0 ns20V1cm Vertical Sensitivity: 11 steps. cancelling. Sensitivity. 

COLOR BAR GENERATORS, BRIDGES, TESTERS. 
NTSC Color Bar Pattern Completely Portable, Battery Transistorized LCR Bridge 

Operated TV Color AnalyzerGenerator~!llllll•B•llll"'~ 
Model r&.Vm-=i· Model • aa•••"' ··1-....,,,._
LCG- LCG- :~:::::~ ·~·>> 
396 :. ( ~ -f ·~~: ~ 397 ••Q•~•a••; 

, .. ~ i. .i. ij ~ ,,r 
• NTSC COIO•tla f~ • i=!F, IF comPos11e111ceo o..1011 1s 
• PtO•u:les lull · he lOO•IQl'; ,nser1.oi P•uson-o!lconl•olOI • 0 l():J• ,;i.•'llllle C10l17 ti ..•U lo< l"~h ctuom .11 

c11romaano1 um•nance se<'•C 4< 
• Selle• cneck•nt;1anda01ust.ngo1ou.,rvand ,..n111~ balance e 1acori.e191>nceca11ems-10ba•<;ia1ec 3oar 


Y•a•ed blue grt:en wl'lote•.as ters 9arecandra1nbowcane1ns 

• 1 ., 11>1lD>lol s•g ~~ ·1"1:1<:<: u11q 


Oll•erahQl'men1reciu..ements 

• Oo1sands1nglec•ossbarsto1con•e•<;ience rasre •a n da11 • ldol oanerns .2ooss11arcr•oa11erns 

• I 11"11 ~ud 1a •iYfl• I •I •. accu1~C>• 3vethcall•ne5a11dlho"Zon1atlmesOlus 
• 15!1 v ..::eo!1 vo111..e<:1 l an0Rrourout lor Tvant'.I g111yscale •=:-,..,....__ u.....,, .. • ·~c ~ ot... 

VTReQu oomenr • OlC""'1C.110111•.gg.•o.or111u1• 
• £ • t••n 1 1 "'«lul11-uO~o.1<t,• fQual•:ongputseollaSelOc•<'OIOcolorSuD·C<l•,,e• • Sallervooeratec 4 srandard"C''ce lls 1 !>V<'acll • s1...c110leo,.-•••p~..,. 

Order with Confidence and get the Fordham Advantage! 
Call f~r TOLL FREE FORDHAM •Master Chargeour prices . ·"X{:SA: ,, • BankAmericard 

w"(tMb • VISA• COD 

• I 1• Money Order(800)645 9518 . · · • · •Check 
· · · inN.Y.Statecall(516J752-0050 855 Conklin St. Farmingdale, N.Y. 11735 l- 1COD' sextra 

'•· ~ 
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16K MEMORY-$22.00 

FOR APPLE - TRS-80 - EXIDY - 8100 

NEC-MOSTEK- NATIONAL-FUJ ITSU 

4116 EQUIVALENT 2114-300ns 
~116 200NS D'{t-lf\MlC·RAM . . · . .... · · . . . ... 8 for $22.00 2114 300NS STATIC RAM .... . ...... . .. ... . 8 for $26.00 
4116 150NS DYNAMIC RAM . ... . . . ..... .. . 8 for $28.00 

~.IMSAI COMPATIBLE PRODUCTS~ 

~~itlimotro 

1-8080 S-100 
ENCLOSURE 
Sheet Metal 
Kit 

PS-28D 
Power Supply 
Parts Kit: 

PIO 4-4 

SIO 2-2 
VIO-F 

1-8080 
SYSTEM 

1-8015 
Complete 
System 
w/MPU-B 

1-8025 
Complete 
System 

Just like THE ORIGINAL IMSAI: Mainframe 
with blue cover, cardguides and hardware 
spaced for PS-28D Power Supply, up to 22 slot 
motherboard. 

Kit of all metal parts and hardware with 
documentation .. . .... . . . .. . . $115.00 


Thinker Toys WunderBuss 20 for above w/o 
conn. . . . . . . . . . . . . . . . . . . . . . . . $ 79.50 

S-100 Connectors-each . ... . .. $ 3.50 
8015 Blank jump-start panel w/3 switches 

.. ......... ... ..... ... .. ... . $ 32.50 

8035 Jump start panel for 2 SA-400 . . ... . 

. ... ...... . . . .. . .. . . .. ...... $ 78.50 
Mounts in the 1-aoao enclosure, supplies + av 
@ 2aA, +/- 16V @ 3A, kit includes board, 
transformer, documentation, and all compo­
nents. Improved from original. 

Kit .. .. .. . .. ... . . .. . . ....... . . $ 95.50 
4 parallel inputs and outputs (a212) .. . ..... . 

. . . . . . ..... . . . . . . . .... . . . ... $160.00 
2 serial 1/0 ports, good to 9600 baud ... $175.00 
Improved memory mapped video 1/ 0 board, 
includes keyboard port, 256 character 
EPROM's, firmware, monitor 

Assembled & Tested ... .. . . . ... $275.00 

DIO-C/D 
CPM® 2.2 
CPA 

MPU-A 
MPU-B 

RAM Ill 64K 
MEMORY 

IKB-1 
MDX 
DE 8 

VIO-X 

fo~M;~.i,i~ · 

2 board disk controller for a" or 51/.' ' . . . $350.00 
For DIO including documentation . . ... $175.00 
Improved lmsai style front panel works with Z80, 
etc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $225.00 
8080 processor board-requires CPA .. $100.00 
8085 3MHz processor SBC w/serial plus parallel 
port, monitor . . . . . . . . . . . . . . . . . . . . . . . . $250.00 

64K byte dynamic RAM board-Utilizes the Intel 
3242 refresh controller and a single delay line for 
totally internal refresh. Uses time proven 4116 
RAMS. Memory mapped 1/0 boards are allowed 
to coexist by the use of phantom. Board select via 
A16 thru A20 extended address lines. 

Assembled & Tested . .... .. . . . ... . $350.00 
Bare Board w/docs . . . . . . . . . . . . . . . $ 40.00 

Intelligent keyboard uses 8035 .. .... . . $149.50 
Dual SA400 drive enclosure . . . . . . . . . . . $ 75.00 
Dual 800R/801 R horizontal style enclosure 
w/power supply and fan . . . . . . . . . . . . . . $240.00 

Case Only ... . ... . .. . ... .. . . .. . .. $100.00 
New port mapped video 1/0 board w/80a5 pro­
cessor, 8275 CRT controller, keyboard port, firm­
ware. Assembled & Tested . .. ..... .. .. $295.00 

IEEE 488+3P New IEEE-48a 1/ 0 interface with 3 parallel ports. 
Assembled & Tested .. .... ...... . . $450.00 

COMPLETE SYSTEMS 

The basic 8080 based S-100 system. Includes 
CPA front panel , 20 slot 10 MHz motherboard 
(with all 20 connectors), MPU-A 8080 CPU 
board, PS-28D power supply (+ av @ 28A, 
+!- 16V @ 3A), and chassis. COMPLETELY 
ASSEMBLED & TESTED. 

With MPU-A . . .. . . . . . . . . . . . . . $ 680.00 
Without MPU-A . . . . . . . . . . . . . . . $630.00 

The complete 8085 system, includes MPU-B, 
RAM Ill , 10 slot terminated motherboard, 
PS-2aD, and jump start front panel. A complete 
64K system! 

Assembled & Tested . . .... .... $1250.00 
Includes 1-ao15 system and DS-8 Disk system 
w/CPM 2.2 and disk controller board set. 

Assembled & Tested . . . . ... . . . $2700.00 

1-8035 

VDP-40 

DS-8 

DS-5 

The complete a085 system w/2 each TANDON 
TM-1005V4' disk drives, DIO-D, MPU-B, RAM Ill, 
chassis, 10 slot motherboard and power supply. 
Includes CPM® 2.2. 

Assembled & Tested ... . . . . ..... . $2295.00 
Desk-top a085 micro-computer system with key­
board, 9" CRT display, 10 slot S-100 board, disk 
controller, 64K dynamic RAM, 2 each TANDON 
51.1. " disk drives, 2a amp power supply. 

Assembled & Tested ....... .. .... $2895.00 
Dual 801 R horizontal style 8" disk enclosure 
w/power supply, fan , and 2 Shugart 801 R 
drives. 

Assembled & Tested . . . . . .. ... ... $1100.00 
Above w/010-C & CPM 2.2 ..... . . $1500.00 

Dual 5114' disk enclosure w/power supply, fan, and 
room for 2 drives ... . .... . ..... . .. . . $ 195.00 

Ask about documentation, repair service, firm ware and software for your system. 

1771 Junction Avenue mmf? San Jose, California 95112component supply, inc. 
(408) 295-7171vvvv 

TERMS: (1) PREPAID Send check or M.0. for merchandise amount only · we pay the shippi ng w ithin U.S. only. 
(21 UPS COD or Bankcard orders by phone or mail · shipping charges added. 

California Residents add 6.5% Sales Tax. 
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R3 For Three 8" or 
51/4' ' Disk Drives two 8" or 5'I• .. Disk Drives. It lits 

most Disk System Mainframes. 
S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLA T E, 3 HRS. A SSY. TIME) 
ITF:M USED FOR @ + 8 Vdc @ - 9 Vdc @ + 16 Vdc @ - 16 Vdc @ + 28 Vdc SIZE W x 0 x H PRICE 

KIT 1 15 CARDS SOURCE 15A 2.5A 2.5A 12" x 5" x 47,'a" 52.95 

KIT 2 SYSTEM SOURCE 25A 3A 3A 12" x 5" x 4>,·a" 59.95 

KIT 3 DISK SYSTEM 15A 1A 2A 2A 4A 14" x 6" x 47,'a" 67.95 


DISK DRIVE POWER SUPPLy "R3" REGULATED, OPEN FRAME, ASSY. & TESTED . . . . . . . . . . . . . . .. . 67.95 

SPECS + 5V @ 5A OVP. -5V @ 1A + 24V@ 5A. SHORTS PROTECT. 2 SIZES AVAIL.. 1.) 9" (W) x 61/4' (D) x 4'l1! " (H). 2) 9" (W) x 53/s" (D) x 51/," (H) 

OPTION: 1.) REPLACE + 24V BY + 12V. 2 ) FOR SIZE 1 ONLY. ADD .±. 12V @ 1A. AT AN ADDITIONAL $12.00. 

IDEAL FOR THREE 8" or 51/, FLOPPY DISK DRIVES. SUCH AS SHUGART 801 /851 . SIEMANS FDD 100-8/200 - 8 OR 100-5 ETC. 


DISK SYSTEM PWR SUPPLy " 53" OPEN FRAME, ASSY. &TESTED. COMPA CT SIZE: lO' (W) x 6' (D) x 5" (H) 92.95 

REGULATED OUTPUTS FOR DISK DRIVES: +5V@ 4A. - 5V @ 1A. +24V@ 4A (OR + 12V @ 4A) SHORTS PROTECT. 

UNREGULATED OUTPUTS FOR S- 100 +8V@ 14A. .± 16V@ 3A. (OPTION ADD OVP FOR +5V. ADD $500) 

A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8" or 511, .. DISK DRIVES. 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM PRIMARY SECONDARY # 1 SECONDARY #2 SECONDARY #3 SIZE W x D x H PRICE 
SHIPPING For each power supply $5.50 inT1 110 / 120 2 x 8 Vac. 15A 28 Vac. CT, 2.5A 3%" x 35/a" x 31/a· 21.95 
Calif.. $7.50 in other states. $ 14.00 in Canada

T2 110/120 2 x 8 Vac. 25A 28 Vac, CT, 3.5A 33/4' x 43/a " x 31/s" 27.95 Fo r each Tra nsformer $5 .00 in all States.
T3 110/120 2 x 8 Vac. 15A 28 Vac. CT, 2.5A 48 Vac. CT. 2A 3'1•" x 43/a" x 31/s" 29.95 $ 10.00 in Canada . Cali f. Residents add 6% 
T4 110/120 ? x 8 Vac. 6A 28 Vac, CT, 1.5A 48 Vac. CT, 3A 3'14 ' x 35/a" x 31/s" 22.95 Sales Tax. 

T5 110/120 2 x 8 Vac, 6A 28 Vac, CT, 2A 3" x 3" x 21/i' 14.95 


MAILING ADDRESS: SUNNY INTERNATIONAL SHIPPING ADDRESS: 
[i:~~ -~ P.O. BOX 4296 ° (TRANSFORMERS MANUFACTURER) 221291/2 S. VERMONT AVE r~i 
~j TORRANCE, CA 90510 _2425 MON-SAT 9_ TORRANCE. CA 90502 ~(213) 328 6 

1. 

2 ·in ~~ S- \00. all<! 

7'1.500 .2 6 74LS1SS 1.15 
74LS02 .26' 74LS158 .75 
74LS03 .26 74LS160 .95 
74LS04 .26 74LS161 .85 
74LS08 .28 74LS162 .95 
74LS09 .26 74LS163 1.60 
111 LS10 .26 74LS164 .66 
74LS20 .26 74LS165 .65 
74LS2 1 .28 74LS170 1.75 
74LS22 .26 74LS174 .75 
74LS26 .49 74LS175 .75 
74LS27 26 74 LS190 .75 
74LS30 .28 74LS1 93 .95 
74LS32 .32 74LS195 .95 
74 LSJ8 .32 74LS196 .85 
74LS42 .65 74LS221 1.40 
74LS48 .78 74LS240 1.65 
74 LS51 25 74LS241 1.65 
74LS54 .35 74LS243 1.45 
74 LS74 .38 74LS244 1.45 
74LS7 5 .60 74LS245 22 5 
74 LS83 .44 74LS253 .95 
74LS85 .95 74LS257 .95 
74 LS86 .95 74LS258 .95 
74 LS90 .69 74LS259 2.85 
74LS93 .69 74LS279 .44 
74L S107 .45 74LS283 1.()() 

74 LS1 12 .38 74LS293 1.85 
74LS1 13 .48 74 LS29B 1.20 
74LS122 .48 74LS366 .95 

LOGIC ~ 
PROBE 
KIT 

....... 

..; 

~ 

ac: 
0.... 
.... 
ac: 
0 
:IE 
ac: 
0 ... 

~':>> 
;:: 

'"" >­
=> 
<Cl 

reen 
12 inch. 

1155 00 

-SM5832 S7:ii 
ICROPROCESSOR 

REAL-TIME CLOCK 
fh 1 ... S.M~J~• t. .. ~ _,,1 .g,u• C lr,l.(Jo~..,,,. 'l' • ' IHI 

l~l .... "' ' ' '' "~""'"' '~ · · • ..1 h- l'O< • , . ... "'11 . •lt;.4~ .... .... 
b.ot. OO_.'N ........ 'l"'t<l( <!' U O< ..ooi-.. • 1o0tlt. , ..,. ..,.. l,,•i!J,lil 
"lr l -.t.1.l• lO"'t•Qoltr(t f oA,i lfi' t>'N' ~W •\c-~do,.,,111 

0-0•oOf' ~"°~UUit' j ii>;t 1. C IU I• ogl M C.°""0:!> loll l"-U l l S 
...0.llRS OA • ~ ...,(( ., 0 .11 11 MQO.IT .. • "II t[ & l'I D4' 1,. u 

EPROMS/RAM'S ::::.::.::": ~:..:::."'.!:.:.:..' :-.!."..':.'..::;:. ;;;::,:::: 
i.w ,,,.. ..,,. ... ,1-<. .. ­ ""'IJ ,....,...,., JOw-< tl'>ll 1 11•"~ 1_. 

2716 7.25ea 8 for 6 .50ea 
5V 450NS 

2708 
450NS 4.25ea 8 for 4 .00ea 

74LS123 .95 74LS367 .55 
74LS126 .69 74LS368 .55 ..----- ­ .. 2732 24.50ea 4 fOf 19.SOe a'
74LS138 .69 74LS3T.l 1.39 
74LS151 A4 74LS374 1.39 
74LS153 .44 74LS386 .66 

Apple Expansion Ki 
6K Memory Add-On 
Includes Instruct ions 

$19.50 

TRS80 
161< Add-On 
Instructions& 

Dip Switches 
$25.95 

CPU s 
Z-80 8.95 
Z -BOA CTC 12.50 
z - BOA CPU 12.50 
Z - BO 002 16-64K 129.00 
8085A 11 .50 
2901A 12.50 
MC6800 9 .50 

MISC. 
2102 .89 

4 50NS 5 113.25 
8038 2.75 
NE555 .27 
AY5 -1013A 3.95 
1488 1.25 
1489 1.25 
8T26 1.30 
8T28 1.30 
8212 2.95 
8216 2.95 
IS410SCR .95 
IT410TRIAC .95 
7905 .85 
7908 .85 
7915 .85 
7918 . 85 
7805 . 85 
7806 .85 
7808 .85 
7812 . 85 
MC1330A1P 1.60 
MC1350P 1.15 
MC1358P 1.50 
LM380 1.20 
LM565N .95 
LM741 .25 
MC1458P .55 
LM720 .30 

4116 300NS 3.00ea 8 for 17.50 
200NS 3.75ea 8 for 19.50 

2114L 300NS 3.50ea 4 for 13.75 
200NS 3.75ea 4 for 14 .25 

ATARI" 800' " 
PERSONALCOMPUTE RSYSTEM 

800C~~te~799 
4CXJComputerS439 
80col. lmpP ru? 75 
40col. Th. Pru 1379 

.Rec'd'r. $ 65 

VISICA LC: APPL[, * 
AJAR 1- I 17 .oo 139,00 

-~dodl/........ 

=~~ . ......... ~~ 
IC SOCKETS 

8 PIN 10/1.20 
14 10 /1.40 
16 10 /1 .60 
18 10/ 1.90 
20 10/2.80 
22 10/2.80 
24 10/2.80 
28 10/3.80 
40 10/4.75 

With the µur~hase o t 
the APPLE II . 

select fro mthebelow 
SPECIAL PRICING ' 

Ba.Se; printer .S59900 

Ols/i: //W/cont _.., 585''0 

Oislf.11 .. 47~ "" 
Ser.Prmter Cd f l9"'" 
SuPRMod .... .. 2 3~ 
J way JIOSelect Jr' 
Video 100 12..'. 125 
F11mware Card. 149"" 
UHFtoRCA Cable .500 

~~CMDI 
(~~ ... 
~ .................. 
....Nmmma&.84~A U .... 

------~ "'- ­ "' ~~,_,.. ... 
-- ­ rn - " - ­ ... 

r . 



6502, Z80, 8080 AND 8085 USERS 


JOHN BELL ENGIN 
MICROCOMPUTER, 27. 
MER AND APPLE II 

PLUS THE APPLE II 
COMPLETE DEVELO 

JOHN BELL 
ENGINEERING'S 
6502 AND Z80 

MICROCOMPUTERS 
ARE DEDICATED COM-

PUTERS DESIGNED FOR 
CONTROL FUNCTIONS. 

THESE BOARDS FEATURE: 
• 2048 BYTES EPROM 
• 1024 BYTES RAM 
• ALL BOARDS INCLUDE 

COMPLETE DOCUMENTA­
TION 

• 50 PIN CONNECTOR IN­
CLU05 iN ·l+S AND 
AS EMBLED UNITS 

• 27 8 ~AILABLE 
s PARATELY 

JOJIN BELL ENQ EERING'S NEW Z80 
MICiiOCOMPUTER ATURES: 

COMPATIBLE WITH 
ROPROCESSORS 

2MHZ, RC CON­

l.0·11ft~!MJ.lfllfJlll'l!R TO COllTROL EVERYTHING! 
•YOUR 
•HEAT 
• LIGH 

• AUTOMATIC CONTROL OF VIDEO 
RECORDERS 

• ROBOT CONTROL 
•SO~·fll~ilfllll~m&afimtl~· 
•AUTOMATIC CONTROL OF TAPE 

RECORDERS 
• TRAFFIC LIGHT CONTROL 
•IRRIGATION SYSTEMS 

• AUTOMATIC DIALER 
• AUTO MA TED SLIDE SHOW CONTROL 
•CO MUNICATION SYSTEMS FOR THE 

DSABLED 

HE WORLD 


,,.. JOHN BELL ENGINEERING 

ALL PRODUCTS ARE AVAILABLE FROM: JOHN BELL ENQINEERINQ MASTERr-==-l P.O. BOX 338 • REDWOOD CITY, CA 94064 • (415) 367-11 37 

~•SEND FOR OUR COMPLETE CATALOG! ADD 6% SALES TAX IN CALIFORNIA. ADD 5% FOR SHIPPING AND HANDLING. CHARGE 
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Circle 128 on inquiry card. 

FLOPPY DISK DRIVES 

Gurne DT-8 .... ... ... .... .... ... .. .. ...... ..... $599 - 2/$1150 

Virtually the industry standard. High quality/reliabil­

ity . Full featured, double-s ided, double density. 


Mitsubishi!!!!!! .......... ... ... ... ..... .. .. ............... . $649 
Up & coming potential giant of the double sided/ 
double density realm. 

Shugart 851 R .. .. .... ..... .... ... . $649 Tandon double sided mini-floppy. 
Double sided/double density Shugart compatible, double density. 

. ... ...... .. . ..... .. .. . ...... .....$350 - 2/$640 
Shugart 800/801 R .. .. $475 - 2/$900 SA400 mini-floppy. 35 track, double 
Siemens FDD100-8D$395 - 2/$755 density.. .. .. .. ....... .......$299 - 2/$525 

CONTROLLERS 
Tarbell single density kit .. ... .. .. .... .... ...... .... ..$210 
Tarbell single density A & T .. ..... ... ............ . $290 
Tarbell double density A & T ..... ...... .. .... .... $475 

MDA LSl -11 floppy controller ... ....... ...... .. $1175 


SPECIAL!! CCS 2422A floppy disk controller with CP/M version 2.2 $375 

FLOPPY POWER CABLE KITS: 
SUPPL V: Handles One drive $30 
two units with the Two .... ... $35 

Three ..... $40greatest of ease. 
Four ...... $45 
Includes all wire, 
cable + connect­.. ... .. ... ..... .... $109 
 ors to hoo k up 
mos t drive sys­DISKETTES: Single sided $39/10 - Double sided $59/10 tems. 

SPECIAL SPECIALS (very limited supply) 
SBC 80/30 CPU card (used) . . . . . . . . . . . . . . $475. 
SBC 604. . . . . . . . . . . . . . . . . . . . . . . . . . . . . $150. 
SBC 614 . . .............. .. . .. . . .. ... . $150. 

UDS 103J modem card (used) . . . . . . . . . . . . $100. 
UDS 801 A dialer card (used) . . . . . . . . . . . . . $100. 
all used gear here comes with 90 day warranty. 

CRYSTALS ... most major values. Call for 
case size, etc . 
$2. 75/ea. . . . . . . . 25/$2.50 . . . . . . . 100/$2.20 

3.57954/$.99 ea - 100/$.80 

CONNECTORS.. . many types in stock. IDC, 
etc. all connectors $3.00 ea. 50/$2. 75 - 100/$2.50 

- call for particulars -

Gurne S/5 - Daisy Wheel Printer 
Spr int 5/45 RO . ..... . .. .. . . . ..... . .. . . $2699 
Sprint 5/55 RO . . . . . . . . . . . . . . . . . . . . . . . . 2829 
Sprint 5/45 KSR . . . . • . . . . . . . . . . . . . . . . . . 3029 
Sprint 5/55 KSR . . . . . . . . . . . . . . . . . . . . . . . 3159 
Forms Tractor . . . . . . . . . . . . . . . . . . . . . . . . . 210 
Pinfeed platen . . . . . . . . . . . . . . . . . . . . . . . . . 155 
Paper Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Paper Basket . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
many print wheels, r ibbons, & more available . 

T erms of sale : cash or checks, purchase orders from qualified f irms and institutions. Minimum order $25. CA residents add 6% tax. Pri ces 
subject to change without notice. All goods subject to prior sal e. Minumum shipping/handling charge $4.00. 

Electrolabs 
POB 4436, Stanford, CA 94305 (415) 321-5601 

LOBO Add-On 

Disk Drive 


Subsystems

F0rApple, TRS-80, S-100 

Based Computers 
Expansion and enhanced capabilities are key words in achieving full util iza tion of your computer system. Our complete line of LOBO disk 

dri ve subsystems are the ideal. cost-effective way to provide the expansion capabilities you need to meet your system growth requirements. 
All of our subsystems are complete, thoroughly-tested, 100% burned-in, and feature a 1 year 100% parts/labor warranty. 

APPLE ·o'Juble Density Controller 

310 1 Min1lloppy. $399 31 0 11 Minilloppy w/inlerlace card 5489 
8101CA One SA8CG in cabinet w/power. DOC' Controller. cab le and manual $1449 
8202CA Two SA300 in cabinet w/power. DOC' Controller. cab le and manual S 1889 
510 1CA One SA850 in cabinet w/power. DOC ' Controller. cable and manual SI 759 
5202CA Two SA850 in cabinet w/power. DOC' Controller. cable and manual $2364 
LCA 22 Double Density Controller only 5599 

S-100 BASED 
COMPUTERS 

MODEL NO. DESCRIPTION 

41O1 C SA400 in cabinet w/power 5369 
8212C TwoSA801 in cabinet w/power 51329 
5212C Two SA851 in cabinet w/power 51799 

GENERAL 

MODEL NO. DE SCRIPTION 

8212C Two SA801 in cabinet 
w/power 51329 

5212C Two SA851 in cabine\ 
w/power 51799 

TRS80 
MODEL NO. OESCRIP TION JR 
41 01C SA400 in cabinet w/power 5369 
8101C II One SA800 incabinetw/power !or Mod. II $909 • . vfSA• INVENTORY CO., 
8202C II Two SABOO in cabinet w/power tor Mod. II $1349 
LXBO Double·density expansion inlerface $641 P.O. Box 185, Santa Ynez, Ca., 93460 
RS232 Dual Serial Port Op1ion $75 (805) 688-8781 

430 BYTE June 1981 Circle 187 on inquiry card. 
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·DIGITAL RESEARCH COMPUTERS 
(214) 271-3538 

32K S-100 EPROM CARD 32K SS-50 RAM 

PRICE CUT! 

FOR 2MHZ 
ADD $10 

ASSEMBLED AND 
TESTED - $35 

KIT FEATUR ES: 
1. Addressable on 16K Boundaries 
2. Uses 2114 Static Ram 
3. Full y Bypassed 
4. Double sided PC Board. Solder mask 

and silk screened layout . 
5. All Parts and Sockets included 
6. Low Power: Under 1.5 Amps Typical 

NEW! .­
$329°° KITl $7~;95 ] 


For2MHZ 
Add $10 

Blank PC Board 
$50 

16K STATIC .RAM KIT-S 100 BUSS 16K STATJ.C .RAM S$-50 BUSS 
PRICE CUT! 

AY3-8910.-As featured in J uly, ;9·79 BYTE ! A fan tast ically powe r ful Sound & Music 
Generator. Perfect for use with any 8 Bit Microprocessor. Contains: 3 Tone Channels. 
Noise Generator, 3 Channels of Amplitude Control. 16 bit Enve lope Period Cont rol, 2-8 
Bit Parallel 1/ 0 . 3 D to A Conver ters, plus much more! All in one 40 Pin DIP. Super easy 
interface to the S-100 or other busses. $11.95 . PRICE CUT! 

SPECIAL OFFER: ~each Add $3 lor 60 page Data ManuaL 

TERMS: Add $2.00 postage. We pay balance. Orders under $1 5 add 75¢Digital Research Computers handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% . 
(OF TEXAS) Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 85¢ for insurance. 

*TRADEMARK OF DIGITAL RESEARCH. WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 

Circle 117 on inquiry card. BYTE June 1981 431 



P.O. UOX 232, Seymour, CT 06 483 

i FOR POcKEr-c-o~PuTER- u-sERS,­ - j 
I 
I 
I 

Programming l ips 
Operating T i m esa•ers 

futoriah 
Customizing Your Unit 

Short Cuts 
Procllcal Programs 
lechnlcol Details 

Ins ide Information 
A pp lication Forums 

0 YES! Sign me up as a charter 
subscriber. Enc losed i s my 
$20 . 00 for 10 issues . ($24 
to Canada. $30 elsewhere . ) 

0 Not sure . Enclosed is $2 for 
a sample i ssue . 

Name ______________ _ 
Addr ______ ___ _____ _ 

Zip___City/St 

Circle 283 on Inquiry card. 

ANALOG- DIGITAL 
DIGITAL-ANALOG 

CONVERSION MODULES 

SOFTWARE 

GAIN CONTROL 


For additional details about the AD·100·4 and other 
fine California Data corporat ion 100% individually
tested, high reliability products. circle the reader 
service card number below or for faster response 
write or call us. 

· CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road. Suit e C·10 
Newbury Park. CA 91320 

1805> 498-3651 

Circle 45 on inquiry card. 

FULL MANUAL 
54850 VALUE 

NEW IN 
ORIGINAL 

BOXES 
PERTEC Model 8840A-9-45 

IN DUSTRY STANDARD INTERFACE 
CAPABLE OF IND. STD. ANSI-IBM DATA FORMAT 

READ/ WRITE DATA IN STANDARD ANSI -I BM COMPATIBLE 
FORMAT 

DUMP WINCHESTERS ANO HARO DISKS: 10 inch ree ls hold up lo 
3600" or l<1 pe 34.Sti Megabytes unblocked. 

EXCHANGE OATA & PROGRAMS WITH LARGE MAIN FRAMES 
AT SCHOOi. . WORK, SERVICE BUREA US ETC. 

BARGAIN PRICED MINI-COMPUTER UP GRADE. OEM Lisi S48~0 

A large OEM overSIOCk makes these1nduslrys1andard dHves available al 
a lrachon or 1he11 i:urrenl1is1price. Fullsoze drives handle up lo 10 Smch 
reels o! standard 1neJ<pens1ve lf2 inch mag !ape 19 inch rack mount or 
use right oul or l l'ie boJ< on steel shipping frame 

SPECIFICATION SUMMARY: 9-hack. 800 BPI. dual head (read aller 
write) . 45 IPS readl wme. 200 IPS rewind. BOT/EQT sensing. 110 
VAC/ tiO·Hz. sohd state. recent manulaclure. all 1/0 signals TTl./OTI. 
compatible. lens1on arm Iape bu!ler•ng. lull .;;onlrol panel Call or write l or 
lull sel or 1ect:nical spec11ocations. 

IN TERFACES: Eleclrovalue encour ages the development of mterlaces to 
popu lar systems lnlerlaces eust lor popular minis and are beong 
ae~eloped lor several hobby computers U you·d 1.ke to develop and 
document an interlace to a popular small system call 10 discuss 
d1scounls 

ELECTROVALUE INDUSTRIAL INC. 

~ 
Po eox 1s1.e 
MORRIS PLAINS. NJ 07950 

P11ont r ese•~lliOn~ i nd 
Quuhon' 1re wtlcom1 

201/267-1117 

SOFTWARE 

AUTHORS 


Tum Your Programs Into Cash 
En joy a money payin1? hohhy am.I huil<l ~·nur reputation a.~ 
a successful silt.....nn.: allthor with sonWOHX. S< 11-'1'· 
wonx is a fast J.!rowmj.! publisher d 4uali!~· micro· 
computer software. Ynu reach a lurj.!cr market an<l inrn.:asc 
your profits with SOF'TWORX' nali1Jnwi<lc promotion an<l 
Jistrihution. We take t:arc of packaj.!inJ.!, <lonuncntalinn 
l.Ln<l conversion lo other l.'.umputcrs. 

To gel sl.Jrh'tl. st.ill.I for ~·utrr 
FHEE 51/twan: auth11r"s inf11nnJ.ll"un 
kit TOOAY.Jusl fill out and mail 
this t:nupon to: 

SOFTWORX. INC. 
l!U. flo.r Yf!l<I!. Si•a!t/c, 11.:1 .4Hlfl9 

Please rush mi: a Software 
Author·s Information Kit 

Circle 336 on Inquiry card. 

FACTORY PRIME STATIC RAM CHIPS 
2114 Super Low Power 

200ns. 1Kx4 .. $ 2.90 
6514 CMOS 300ns . 1 Kx4. . .. $ 6.90 
6116 CMOS 200ns. 2Kx8 ....... $22.50 
Add $5.00 Handling on Orders Under $200.00 

FACTORY PRIME ~;=K~~~:~s:;:P~:~~~ ~~~~a·: 
32KB STATIC RAM CARDS 

for the SS50 and SS50C BUS 

(16KB - $298 .12), (24KB - 348 .14) 


(32KB - S398 .15) 


NEW! 64KB BATTERY BACK UP 
CMOS RAM CARDS 

Two independently addressable 32KB 
blocks. each with ex tended addressing. 

(56KB • $994 .56) , (64KB · $1088.64) 
2MHZ 6809 56KB SS50 SYSTEMS $2498.29 

DISK SYSTEMS AVAILABLE 

1337 W. 37th Place • Chicago, IL 60609 
(312) 927-5510 • TWX 910-221-4055 
The Company that delivers. 
Quality Elecfronic products since 1975. 
GIMIX.. and GHOST"' are Regis!ered Trademarks DI GIMIX INC. 

Circle 149 on Inquiry card. 

ATARI •. OWNERS 
SCREEN PRINT INTERFACE 
OOtoln hordcopy al any screen image (graphics and I or 

lex!) on eilher a TRENDCOM 200 ·ar IDS440 Paper 

Tiger printer. Simply anocfl tfle supplied poraltel printer 

coble and load tfle software from cassette (may be 

transferred to Disk). Obtain a ·'picture" al the screen 

on your printer under direct (CTRL?) or program (XlO) 

control. Works in all graphics I text modes as well as 


LPRINT andLI~~~~· $1 3 9 
Parallel Pr inter Interface far the 
ATARI 400 I 800 
Connecls to controller jocks 3&4 works witn BASIC /DOS/ 
ASSEMBLER Three printer connectors available: 

ATARI 400 I 600 
TRENDCOM 100 I 200 A4P-1 A6P·1 
CENTllONICS 730 I 7 3 7 A4P-2 A6P-2 
CENTllONICS 36 PIN' A4P-3 A6P-3 

CAsoles odd6% tax 

MC I VISA accepted. 


•Fits all alher parallel Cenlronics plus Anodex. Bose 2. 
Epson. Compr 1n1and M1c1otek Order by port number. 

ATARI is o recognirnd rrodemork of ATARI. Inc 


.MACROTRONICS, inc. ® 
1125 N Golden Stale Blvd. I Suite G 
Turlock. CA 95380 IA) (209) 667·2888 1634·8888 

Circle 204 on Inquiry card. 

EIA RS-232-C 
• Quality Cables 
• Immediate Delivery 
• Low Prices 

* 16-25 conductor (M or F) 15.65 & .50/lt. 
13-15 .. 13.90 & 40/tt. 
9-12" .. 12.90 & .30/ft. 
5.(l .. 12. 10 & .25/lt. 
, -4 .. .. 11 .30 & .15/lt. 

SPEC IFY: Male or female connectors 

Length of cable 

Pins to be connected 


•Plus Shipping - All orders pre-paid or C.0 .0 . 

Communication (215) 964-9404 

Cable 
 319 Louella Ave. 
Company Wayne, PA 19087 

Circle 63 on Inquiry card. 

NEWifor 
the '89 from 

• MAGNOLIA II 
MICROSYSTEMS 

DOUBLE DENSITY 

DISK CONTROLLER 


for both 5114'' & 8" drives 

only $595 complete 

including CP/MT"2 .2 

MAGNOLIA MICROSYSTEMS. INC. 
2812 Thorndyke W., Seattle 98199 

C206J 285-7266 [SQOJ 426-2841 

CP/M is a trademark of Digital Research. 

Circle 206 on Inquiry card. 

wabasH 

When It comes to 

Flexible Disks, nobody 
does It better than 

Wabash. 

MasterCard. Visa Accepted. 

Call Free (800) 235-4 137 


Circle 276 on inquiry card. 



INTEGRATED CIRCUITS 
7C011TTL 
HOON 
7402N 
7404N 
7409N 
74\0N 
7414N 
7420N 
7422N 
143DN 
7442N 
744SN 
7447N 
74 4BN 
745DN 
7J741 1 
74n N 
7485~• 
7489N 
7491'.JN 
7492N 
7493N 
7495'1 
74100N 
74107N 
74121N 
74123N 
74125N 
74145N 
74150,,1 
7415 !N 
7415414 
7415nl 
7·'161M 
74162N 
7416JM 
74174N 
H1751l 
74190N 
74 192» 
74193N 
7422rN 
7429811 
74365N 
7'3&6N 
74367'J 

74lSOOlll 
74lS OON 
74LS02N 
74L50JN 
74LSOSN 
74LS08N 
74lS10N 
74LS13N 
74lS!4M 
74L5200 
74LS22N 
74LS28N 
74LS30N 
74LSJJN 
74LS38N 
74LS74M 
74LS75N 
74l590N 
74LS9JH 
74LS9~tJ 
74LS107N 
74LS1 12'l 
74lS1 1l'/ 
74LSIJ2N 
74LSl36N 
74LS151~1 
74tSl55N 
74LSJ57N 
74LS i62N 
74tS16JN 
74LSl74N 
74lS190N 
74LS22 1N 
74LS2~N 
74L S3 67N 

UNEAR 
CAJ0 J5 
CA3046 
CA30B1 
CA3082 
CA3089 
l MJ!JUNAH 
l MJ.O!IH 
UAlDIN,._ 

lM­
lM)1•H1N 
LM11n 
LM317K 
LM318 

" 
LM320K·5 "' C04026 
LM320K-12 135 C040l7 

10 LM 320k- 15 1)5 CD4028 
15 LM320T -S 95 CD4029 
17 LM320T-8 95 C04030 
15 l..Ml2'Q.t-11 " CQ A!l35 

"' ~-1~ 95 coi;o.10
15 IMJ13~ - $ 595 C04042 
39 lM32tN 100 C04043 
15 roo C04044 
SB LMJtt)(, 5 135 CD4046 '"""' B1 "' C04049

rJS (;04050 """"' " 77 '"" ·11 
UlMDlt-15 1-lS (04051 

15 UIMOK-~" 1.35 C0.1060 
JS LMJADM· .85 (040 66 
49 LM:JAOT·I 85 CD4068 
BB L.\Ufl)T· l1 .85 C04069 

1.70 	 85 CD4070 
43 t~t:~ .85 C0407 1 
43 LM340T·24 85 C04012 
43 LMl50 5.50 C04073 
69 lMJ77 C04075,,, 

135 LMJ79 500 C04076 
JS LM380t~ "' C04078 
34 LM381 C04081 
59 LMJ82 '" CDJ082 
45 lM709H C04116 
77 LM1 23H/N 50 C04490 

110 lM7JJN 85 C04507 
69 LM741CH JS CD4508 

115 LM741N JB C04510 
69 L~4747ft·N .75 C0451 1 
B7 LM746N so C04515 
BS LM1303N 1.75 C04516 
B7 LM1304 '" C04518 

'"59 

96 LM1305 117 C0-1520 
85 LM1307 100 C04527 

LM 13 10 \.95 C04528'"B7 LM1458 55 C04553 
85 LM1 81 2 7 50 CD4566 

1.25 tMHll!9 JOO C04~8J 
1.65 	 LM2111 1.75 C04585 

75 LM2902 115 C040192 
75 LM3900N 60 7KOO 
75 LM3905 175 74C04 

LM3909N 95 74CIO 
MC \~58V SS 74Cl4 

19 NE550N 135 74C20 
19 NE555V 39 74C30 
JS NE556A 85 74C48 
15 NE565A 100 74C74 
JS NE566V 150 74C76 
JS NE567V 100 74C90 
SS NE570B 475 74C93 

roo 7BlOS 60 74C1 54 
JS 78L08 60 74Cl60 
JS 78M05 85 74C175 
JS 7Sl08 l.75 74C192 
JS 75 491CN so 74C221 
60 75492CN 55 74C905 
so 7~494CN 74C906 
45 74C914 "' 65 74C922 
60 AloDCONVERHR 74C923 
75 OOJBB 

100 8700CJ 
45 8701CN 
45 6750GJ 

"' 
45 l0130 

94ooc.iv1r 
so 1Cl7103 

.75 lCL710 7 
79 

'" CMOS 

'" 
110 C04000 
110 C0400t 

C04002 

"' 

115 C04006 
115 C04007 
1 00 C040Dll 

CD4 009 
C04010 
C04011 

90 C04012,,, C04013 
180 C04014 
190 C04015 
J40 C04016 

JS C04017 
B7 C04018 
JS C04019 

roo C0 40 20 
1.25 C0402l 

90 C04022 
1.65 C04023 
J75 C04024 
150 C04025 

'" 74C925 
1395 74C9Z6 
2200 74C927 

9.95 INTERFACE "" 
740 
950 8096 

1425 	 8097 
8098 
8T09 

15 eTIO 

""'' 

JS em 
JS 6120 

1.10 8123 

JS 8Tl4 


110 em 

45 6126 

45 8T28 

JS 8197 

1B 8T96 

47 


115 


150 
66 
85 

1)5 
45 

100 
135 

85 
85 
85 

167 
45.. 


1.13 
1.42 

40 
40 
" 
so 
45 
45 
45 
45 

1-45 
40 
JS 
JS 
47 

550 
roo 
2.85 
100.. 
151 
1.10 
1.50 
1.02 
1.51 
160 
JSO 
145 
135 
1.10 
J.00 

JS 
40 
JS 

JS 
JS 
"' 

1.95 
85 

1.25 
115 
1.25 
J.50 
175 
135 
1. 65 
1. 90 
6.00 

75 
195 
500 
5.50 
750 
695 
6.95 

65 
65 
65 
65 

1.25 
450 
JOO 
550 
JIO 
JSO 
3.20 
169 
2.75 
1.69 
1.69 

Same day shipment. First line parts only. Factory tested. 
Guaranteed money back. Quality IC's and other compo­
nents atfactory prices. 

21Ul45011s 400 CONNfClORS 
4116200ns JQp m tdQC 2.50 
8J4 H6200ns2695 44 pmedQe 175 
MMS262 116 pmrdge 400 
MMS280 JOO " 100 pin ed~e 

"' 
MM 5320 995 100 p1n ed9eWW525 "' MM 5330 '94 
P0~110 · 3 4 00 ICSOCUTS 
P0411 0 ·4 500 Solder Tin low P1o lll e 
PSIOIL B95 PIN IUP'"' PIN 
4200A 9.95 B rs 11 JO 
62525 190 14 14 14 JS 
91l02A I.SO 16 16 18,,H0 0165·5 6. 95 17 36 58 
MM J7100 450 10 19 57 

995 

" 
G!A¥3B500 ·1 :> 10,·tl14P >•1ww ( 0 '" 
MCM66751A 995 

WIREWRAPlEVElJ 
4100 IOOO 
9368 JSO 

PIN PIN 
14 46 14 93 
16 49 18 roo 

CLOCKS 

416 16.00 ,, 67 ·IO 159 
MMS31 1 
MM5312 i~ C~~!~:LS 4.50MM5314 390 2 MHz 4.50
MM5369 2 10 4 MHl 4.25
,,IM.5-!U 14.45 5Mllz 4.25
MM 5865 7 95 10 M!li 415
CT7010 895 18 MHz J90 
cno1s 895 20 MH1 J90 
MM5l1~ N 3 90 32 MHr 
!.lt.!531:il!G.N 4 90 J2768Hl 
121» 1650 1.64321.Ult 

400 
450 
"' 

11.07 7 50 35795 MH1 110 
110& 1595 2 0100 Milz 
nm 4.95 2.091152 MHt 450 "' OSODMiCN 3 75 2.4576 MH1 450 
D~N 3.7532768 ~nit 4 50 
MM531C4 2 50 
Mltft.OlllOCUIO,.. 
6502 10 95 
6!;.04 995 
6522 9 95 
6800 695 
6B02 1195 
6820 495 
6850 595 
8080A J95 
uoe5 1295 
8086 7500 
IBO 9.95 
l80A 1195 
8212 190 
8214 J95 
8216 190 
8224 345 
11228 495 
8251 695 
8253 1500 
8255 515 
8257 1095 

1495 
!o\i:IX:P ~~ 1395 "" 11!11'J16Pplasr795 
,M,1P 950 
CD"HOXD 2895 
COP•IOW 3500 
CDPlllfiP "" UAATIFlfO 
AYS -1013 550 
AY 5- 1014 
JJ41 695 "' 
PROM 
1702A 491 
2706 610 
.?7!611 •BOO 
27165Vo11 I0 50 
812716 5 Voll8'JOO 
2732 2950 
2756 1950 
8741A 5500 
8748 5500 
6748-8 5500 
8755A "",,,I CO MOS/MEMORY AAMNB2S2 3 

" 
SS 2101-1 rn ti82s123 650 

ros 2102 ·1 95 N82S l26 J.i5 
2102AL·4 1.45 N82Sl29 B50 

45 2102A~1·2L 1. 65 NB?S \31 B50 
101 2104A-4 4.95 NBf.5136 8i5 
\.JS 210 78·4 3.75 N82Sl37 8.75 

2111 .1 375 OM6577 2.SO'" 	1B 2112·2 J95 8223 190 
75 211 4 J75 
1B 2114l JOOns 42S 

50688 MHz 450 
S.l85 M/ji 450 
5.1143 .UHt 450 
6 ~~ P.!)I/ 450 
14 3181S ~,H.t 415 
11 , )Z MHr 450 
1'11l61 Ml1t 450 

KEYBOAAOENCOOERS 
A'r"5·2376 512 50 
AY5 ·3600 1795 
AY5·9100 roso 
A"f5·9200 16 ~o 
74C922 550 
74C923 550 
H00165·5 695 
A'/5-9400 1050 

OConneclorsRS2J2 
DB25P J 61 
08255 510 
ca ~ er 1. 67 
D\095 1.95 
OA15P 1IO 
OA15S JIO 
Complete5et 9.50 

KLt\lit3YI OitlllEDmul· 
tlmeler 89.9S 
Stop11r11tcllKl1 26.95 
Airl tClo~ ~ Kii 17.95 
DlgllJIClockKit 14.95 

UJ15K EpromK!t 
(ltss PRDM5J $8900 

Molherboud SJ9.00 
Ertender801rd S1500 

RESISlORS 1 ......a11s... 
10per 1ype03 
Z5pertype025 

l00pertype015 
1000 per lype012 

J5Cl piecepdck 
5 pertype 675 

,.,.,dr5•. perlype05 

Tduldea Ttrmtn~I 
Model 912 S78500 
Model 920 S685.00 

lto:y 81UthJtnm1n1or1lil 
110.DD 

A IK Super ROM Monitor $19.95 is available as11•••••••••••••••111111111••••••••••••••11111 an on board option in 270B EPROM which has 

KEYBOARDS 
S6keyASCll-tyboJ10k1l 56750 
f ullyasstmbled 7750 
S3keyASCllkeyllo<Udk•I 6000 

1 7000IU~rc~;'u':1!' ~1~s11c 1495 
Me t~I E•mOiUI! 299~ 

LEOS 
RedT018 rs 
GreeJ\. Yellow TOii! 
Jumbo Red 10 " Green. OrJnge. VellowJumbo 15 
Cllpllle LEO Mounting Clips &Sl 25 
(spec1;yred.a1nbfr. areeri. .,.ello Y< d!..at) 

CONTINfNTALSPECIALTIESlnsloc-
Completehneol ~1e~llbOJ1d 1e;teQ111p 
MU ·100B dlg11Freq,Ctr. Sa9.9S 

OKWIREWRAPlOOLSlnslot\ 
Po1t1ble Mu1tlme1er $18.00 
ComplelellneolAPProchiclslnslock. 

SPECIAtPROOUCTS 
MM5865 Stopwatch Tim" 

With 10 PU s p ~ c 900 
PC boar~ 
Swllchu Mom Pus11bunon "' 

3PDSsl1de 15 " Encoder H00!65·5 
PatalfOnlcs "' 
Modil 101r1qgcr 

hPJndcr ~Jt Sl2900 
Model 150 Bus 

Grabber Kii S369 00 
Cloc-CJtenduKit S2395 
2.5 MHr Frt~uency 

Covn terKll S37 .50 
JOMHt f11q11ency 

Coun1erKH $.11.75 

TRA NSFORMERS 
6V300rna J15 
I 2Vo11JOO mauanslori:rm 125 
12 6V CT600 ma 3.15 
12'1250 1na wall plug 191 
12VCT250ina .. ,llplug 375 
24VC1100ma J95 
IOV I 2 amp wall Plu9 4B5 
l2V 6amp 1295 
12V500ma ..allplug 4 75 
12'11 amp wall plug 6 SO 
101ISVAC81l6VAw,llp!ug 9 75 

DISPUYLfDS 
MANI CA 270290 
MANJ cc 115 39 
MANn,74 CA1 CA 300100 
Ol704 CG 3!>0125 
DL70710L707A CA 300 1 00 
OL7271728 C.6JCC 500190 
OL7471750 CA/CC 600195 
r~10359 cc 357 
F~1 0500.507 CC1C.\ 500135 
FNOSOJ151 0 a:. CAl500 90 
IN0800:80/ CC1CA 8!!0220 
Jd1Q1IBubble 

" 
10 d:g11d•spl~y 11> 
7520Cl11rn phol~u1 ls JO 
TI L31 1 Hn 
MAN3 640 cc JO 

" 
"' 

MAN4610 CA 40 110 
MAN4640 cc 40 
MAN4710 CA 40 '"95 
MAM4HO cc 40 110 
l~AN6640 cc 16 195 
MAN6710 CA 60 135 
MAN6 740 cc 60 135 

"' 

MAt002 A, C. E 8.95 
MA1012A 
102P3 t1uslormer 2.25 
MAIOl2Alr1nsrormer 2.25 

"' 
DIP Switches 

4·POS l1ion 5.95 

5-pos11ioo 1.00 

6-pos1l1on '"
7·pos1!10~ 100 

6-p csmcn 103 


Com pl et e llneol Hobb~-6 101 EDI· 
der1u.sbrudbo<1ulsl11s!ock. 
IC Staller Pack 15.95 
01sciele Componenl Slarter Put 

"" 
PROM Eraser 

assembled. 25 PROM capacity $37.50 

(with timer $69.50). 6 PROM capacity OSHA/ 

UL version $69.50 (with timer $94.50). 


ZBO Microcomputer

16 bit 1/0, 2 MHz dock, 2K RAM. ROM Bread­

board space. Excellent for control. Bare Board 

$28.50. Full Kit $99.00. Monitor $20.00. Power 

Supply Kit $35.00. Tiny Basic $30.00 


S-100 Computer Boards 
BK Static Godbout Econo llA Kit 149.00 

t6K Static Godbout Econo XIV Kit 269.00 
24K Static Godbout Econo XX-24 Kit 414.00 
32K Static Godbout Econo XX-32 Kit 537.00 
16K Dynamic RAM Kit 2B9.00 
32K Dynamic RAM Kit 32B.OO 
64K Dynamic RAM Kit 399.00 
Video tnteMace Kit $139.00 
80 IC Update Master Manual $39.00 

Comp. ICdata selector, 2700 pg. master reference 

guide. Over 51 ,000 cross references. Fr ee update 

service through 1980. Domestic postage $3.50. 


Modem Kil $60.00 

State of the art. orig., answer. No tuning neces­

sary. 103 compatible 300 baud. Inexpensive 

acousticcoupler plans included. Bd. only $17 00. 

LRC 7000+Printer $389.00 

40120 column dot matrix impact, std . paper. 

Interface all personal computers. 


64140/32120 version $405.00. Optional cables 
available. 
LRC 7000 printer interlace cable for Super Elf 
with sottware $35.00 

NiCad Battery Fixer/Charger Kil 
Opens shorted cells that won 't hold a charge 
and then charges them up. all in one kit w/full 
parts and instructions. $7.95 

Rockwell AIM 65 Computer 
6502 based single board willl full ASCII keyboard 
and 20 column thermal printer. 20 char. alphanu­
meric display, ROM monitor, fully expandable. 
$405.00. 4K version $450.00. 4K Assembler 
$85.00, BK Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. in 
frame $54.00. Complete AIM65 in thin briefcase 
with power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
$47.50. Special Package Price: 4K AIM, BK Basic, 
power supply, cabinet $625.00. 

AIM65/KIMNIM/Super Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 
connectors $22.95. 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 

Video Modulator Kil $9.95 
Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w~ull instruc. 

Multi-volt Computer Power Supply 
Bv 5 amp, ± 18v .5 amp. 5v 1.5 amp, - 5v 
.5 amp, 12v .5 amp, - 12v option. ±Sv, ±12v 
are regulated . Basic Kit $29.95. Kit with chassis 
and all hardware $43.95. Add $4.00 shipping. Kit 
of hardware $14.00. Woodgrain case $10.00. 
$1.50 shipping. 

RCA Cosmac 1802 Super Elf Computer $106.95 
Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirablebene­
fits ol the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily e1panded 
with additional memory, Full Basic, ASCII 
Keyboards, video character genera lion, etc. 
Before you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Mode displays; Single step: Optional 
address displays; Power Supply: Audio Amplifier 
and Speaker: Fully socketed for all IC's;Real cost 
of in warranty repairs: Full documentation. 
The Super Elf includes a ROM monitor for pro­
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in­
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera­
ting with the unique Quest address and data bus 
displays before. during and after executing in­
structions. Also , CPU modeand instruction cycle 
are decoded and displayed on BLED indicators. 
An RCA 1B61 video graphics chip allows you to 
connect toyour own TVwithan inexpensivevideo 
modulator to do graphics and games. Th ere is a 
speaker syslem included for writing your own 
music or usi ng many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 
A 24 key HEX keyboard includes 16 HEX keys 

plus load, reset, run , wait, input, memory pro­
tecl, monitor select and single step. Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a50 pin connec­
tor slot for the Quest Super Expansion Board . 
Power supply and .sockets for all IC's are in ­
cluded in the price plus adetailed 127 pg. instruc­
tion manual which now includes over 40 pg s. of 
software info. including a series of lessons to 
help get you started and a music program and 
graphics target game. Many schools and univer ­
sities are us ing Ille Super Ell as acourse of study. 
OEM's use it for training and R&D. 
Remember. other computers only offer Super Elf 
features at additional cost or not at all. Compare 
belore you buy. Super Elf Kit $1116.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expan­
sion Cabinet, painted and silk screened, willl 
room for 5 S-100 boards and power supply 
$57.00. NiCad Ballery Memory Saver Ki1$6.95. 
All kits and options also completely assembled 
and tested. 
Questdata. asoftware publication for 1802 com­
puter users is available by subscrip tion for 
$12.00 per 12 issues. Single issues $1 .50. Is­
sues 1-12 bound $16.5Q. 
Tiny Basic Cassette $10.00 , on ROM $38.00, 
original Ell kit board $14.95. 1802 software; 
MoewsVideo Graphics $3.50. Games and Music 
$3.00, Chip B Interpreter $5.50. 

Super Expansion Board with Cassette Interface $89.95 
This istruly an astounding valuer This board has 
been designed to allow you to decide how you 
want it optioned. The Super E1pansion Board 
comes with 4K of low power RAM fully address­
able anywhere in 64K with built-in memory pro­
tect and a cassette interface. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Ell. The board includes slots 
for up to 6K of EPROM (270B, 275B, 2716 or Tl 
2716) and is fully socketed. EPROM can be used 
forthemonitorandTinyBasicorotherpurposes. 

been preprogrammed with a program loaderI 
editor and error checking multi file cassette 
read/write software, (relocatable cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
Quest Super Basic V5.0 
A new enhanced version of Super Basic now 
avai lable . auesl was lhe hrs l company 
worlowide to ship a lull size Basic lor t802 
Systems. Acomplele function Super Basic by 
Ron Cenker including ll oati n~ pornt capability 
with scientific notation number ran9e 
::: .17E"). 32 bit integer ::: 2 illion: multi dim 
arrays , st ring arrays; string manipulation; cas-

Ohio Scientific Computers 
GIP Series 2$455.00.LikeanApple at less than 
half the pr ice' CIPMF Series 2 $1199.00. 
Minifloppy version with addit ional RAM/ROM. 
Complete software and peripherals available. 
Send for freebrochure. 

Gremlin Color Video Kil $69.95 
32 x 16 alpha/numerics and graphics; up to B 
colors with 6B47 chip; 1K RAM at EOOO. Plugs 
into Super Elf 44 pin bus. No high res. graphics. 
On board RF Modulator Kit $4.95 

1802 16K Dynamic RAM Kit $149.00 
Expandable to 32K. Hidden refresh w/clocks up to 4 
MHz wino wait states. Addi. 16K RAM $63.00 
Tiny Basic Eltended on Casselle $15 .00 
(added commands include Slringy, Array, Cas­
selle l/Q elc.) S-100 4-Sfot Elpansion S 9.95 
Super Monitor VI I Source Lisling $15 00 

points can be used with theregister save feature 
to isolate program bugs quickly, then follow with 
single step. If you have the Super Expansion 
Boan! and Super Monitor the monitor is up and 
running at thepush of a button. 
Other on board options include Parallel Input 
and Oulput Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port RS 232 and 20 ma Current Loop for 
teletype or other device are on board and ii you 
needmore memory there are two S-100 slo ts for 
static RAM or video boards. Also a 1K Super 
Monitor version 2 with video driver for full capa­
bilitydisplaywithTinyBasicandavideointerface
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 th ribbon cable is available at 
$15.25 for easy connection between the Super 
Elf and the Super E1pansion Boan!. 
Power Supply Kit for the complete system (see 
Multi-vol t Power Supply) . 
setle 110: save aM load, bas ic, data and ma­
chine language programs: and over 7o state­
ments, functions ano operations. 
New improved faster version including re­
number and essentially unlimited variables. 
Also, an exclusive user expandable command 
library. 
Serial and Parallel 110 included. 
Super Basic on Cassette $55.00. 

Ell II Adapter Kil $24.95 
Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (Willl Super Ex­
pansion). High and low address di splays, state 
and mode LED's optional $18.00. 

Super Color S-100 Video Kil $129.95 

Expandable to 256 x 192 high resolution color 

graphics. 6847 with all display modes computer 

controlled. Memory mapped. 1K RAM expanda­

ble to 6K. S-100 bus 1B02, BOBO, BOB5, ZBO etc. 

Dealers: Send for e1cellent pricing/margin 

program. 

Editor Assembler $25.00 

(Requires minimum of 4K for E/A plus user 

source) 

1802 Tiny Basic Soun:e listing $19.00 

Super Monitor V2 012 1 Source Listing $20 00 


TERMS: $5.00 min. order U.S. ~unds. Cant residents add 6% tax. FREE: Send for your copy ol our NEW 1980 
$10.00 min. BankAmericard and Master Charge accepted. $1.00 Insurance optional. 
Postage: Add 5%. C.0 .0. $10.00 min. order. 

QUEST CATALOG . Include 48!1 stamp. 
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INVENTIVE VISICALC'" USERS. 

Get Paid Royalties 
For Your Software. 

We want your best VisiCa lc '" model. 
A generalized model of broad interest. 
or a highly specialized model for a 
particular application. 
We want your most useful VisiCalc"' 
utility. One that provides new too ls and 
features for working with VisiCalc '" 
models. 
We are a new software publisher pre­
paring to market 'lisiCalc'" related prod­
ucts. We want superior software for our 
inaugural marketing campaign. Earn 
money from your work. Send your work­
ing prototype for our evaluation now. 

~IP.o. eoxK- I I NEW YORK~~~NY10028 

VisiCalc '~ is a trademilrk nf Personal Software. Inc. 

INDUSTRIAL CROSS­
MACRO ASSEMBLERS 

written in FO RTRA N I V 

New. two-pass macro assemblers fora11 popular micros can 
be run on any general-purpose computer wi th standard 
FORTRAN. Each assembler supports macros. cor.d1l1onat 
assembly. and reloca tab le ob1ect code. All the origina l 
mnemonics and addressing modes. many assembler d1r­

ect1ves. long error messages and more Produces 
prm\ed assembly listing , and ob1ect code hie. 

PROGRAM NO. FOR MACHINE PKG. PRICE 

MASM6BEJ MC68000 $500 
MA5M6B09 MC6809 400 
MASMbB05 M(6805 400 
MA.5M6801 M(680 1 350 
MASM6600 MC6800 300 
MASM6502 MCS65u 375 
MASM80B5 0080:8085 350 
MASMl802 COPl802 30 0 

Potl.ogei i ncl ude d o: r<:J iled Ui8fl monuol. printed 1o u r< e fi 1tin9 "'ell 

commente d l, 1ource on mogneric 1ope . ond !OM 1 Sof1wore Sup porl 

Ser... ice . Cord dech oho OYQiloble Dealer .nqui"" inYired 

IDM intelligent devices ol minnesota 
p.o. box 494? 11nokB. mn. 55303 
(612) 427 .0787 

Circle 181 on inquiry card. 

HEADERS 

~:~:::~TD 
R I G t-1 T ANGLE MOLJ N T 

34 PIN HEAOER 

7 · 17vdc 
S.S. B,~.~~~R 

Cf,.05i; o~ri .. t•l)I• 
•'-I .I • CUUl!'nl IA,., A 

• Sa\1fl(I Oulpu• 

TOU [I oJ ?1> c n1 

S 1 25 eJ Ch 

Circle 12 on inquiry card. 

INTERFACE EXPANSION BOARD 
For the TRS ao· 

MD -~, x~MICRO·DE:~JGN 

I ~ ;.-~
The 1n1e i1ace ExDans1on Board g ives your comou 1e1 
these !eatures 

In Stock NowPhone Modem 
2K E- PROM OPTION MO X·l
32 K Memory 

Reaf·Time Clock 

Para/fef Port 
 6495
RS·232 Port 

Dual Gasse/le Une MDX·2" 


Floppy Disk Con/roller' 

On Board Supply 
 7495 
Silk Screen Add 5.00 tor sh1 po1n 9 

& hand11nq Texas res1de111sSolder Mask 
add 5 ° 0 s"a1es 1ax 


Manual MANUALS S7.95 

Expansion Port 

FREE PAMPHLET AVAILABLE 

Call or write 


MICRO·DE.: <i lGN 
P.O. Box 748 >!SA 

Manchaca, Texas 78652 -
512·282·0225•• ­

· rRS 80 IS a rrademark of Tandy Corp 

Circle 219 on Inquiry card. 

CHIPS& [J

DALE 

Specializing i n memory Chips 

211 l L StcJtic RcJm $ 275 
JOOns 

l 11 6 DyncJmicRcJm 2.75 
200ns 

2716<5vJE.prom 735 
l50ns 

2 73215v!E.prom 1850 
l50ns 

_cJllChips cJre f'u//y gucJrcJntc:ed 

Cl-1/PS&DAl.E.. P.O Box 31607 

SecJtt le WcJshington Zi1198 /03 

AddS2.c10Shi11ping&f-lcJndling 

COD S2.oo.WcJsh. residents cJdd 

5.4%5cJ/esTcJ x 1-206-5429126 

Circle 58 on inquiry card. 

FULL ELIZA FOR YOUR MICRO! 
AT lASl! A FUl L IMPLEMENTAlION or lheo11g11i;5JELIZA p<ogram 15 nawa.ailable 
10 1un on you1 m1cracompu1e•1 Crea1ea a1 Mil 111 1966. ELIZA has become tl1e 
world"s mostcelebral edarhhcoal 111tetl'!Jencedema11sl1atio11 P•ogram ELIZA 15 
anon-d11ecJ1Yepsychotherap1stwhoar1aty1eseachsta1cmer•tasyoulype1\1n 
and lflen respan<Js with her own cammenl o• 1111os1oon Response l•me •S Yl1tu3ny 
lr•sta11rar.eousandherremarksa1ea11en5tarthnglyapprap11ate.Oes1gncd1orun 
1;1n a large maurhame, ELIZA has h1lhe•10 bCel)u navallablet1;15ma\I compute• 
users c•ccp!n1 greall y5111pped d1;1wnyer511;1 11 s 1ac•mg l1 1e 5oph1 s t 1 ca11 1;1r 1 w~1ch 

made me m1 g111al poogram 50 lasc1n.mng No w. II "c " vcrs.anpossessrn g the tull 
power andrangeol eop•ess•on o! 11leo11g1nal 1sava11a:ile tor<." 011a11y CPIM 
based m1cr<:Jcompuler sysUlm w• l h at teas1 40K or RAM Supplied as a J4K COM 
(mach1netanguageJhleonas1anda1d8lflChdoske1le.1hcp1agram15be1ngolle1ed 
l ora1tm11ea11mca l thcint1<:J<luctoryp11ccatan1yS2!.. And~ yau want \alindout 
hQw 5r.e cJoes 11(01teachhcrl1;1do rroe). we wlll mclude lhecompte1csourc• 
Pr<19••m.w111ten In M•c•osoll BASJC.80. version 5 XX. toronly S20 ;,OC111l0t1al Orde: 
ycur capyQIELIZA!O<layandyou·11nevera(la1uwonde•hOwto•e5pOndwhe"a"e 
otyourt11cnds says. · okav. le1sseewh;1tlh1scamoute< Olyou15(anactuallyoo•·· 

HERE IS AN AC TUAL SAMPLE OF ELIZA'SCONVERSA TI ONAL ABILITY: 
(ELIZA 'S commenl s are prrntcd in c,1p11a1 l eu e rs) 

Allme11arcallke 
IN WHATWAY? 

They"r ea1waysbugg11 1gu sabaut 5<:Jme1hrngor o1he1 
C Atl YOU l HINK OF A SPECIFIC EXAMPLE? 

Well. my boylr1eud made me tome ~e•e 
YO\Jn BOYFRIEND MADE YOU COME HERE . THAT'S INTEf1ES l lNG 

I need ~o m ahe lp , tha t mucll seemsc e•l ou1 
WHA T WOULD l l MEAN TO YOU IF YOU GOl SOME HELP? 


Perh aps I cou ld leam!o getalong w•thmymolllo• 

TE.LL ME MORE AB OUl YOUR FAMILY 


Youa•ebkemyla!he11nsomeways 

WHAl RESEMBLANCE 00 YOU SEE? 


Youarealla1dolmll 

ODES l l PLEASE YOU TO BELIEVE I AM AFRAID OF YOU? 


My l ~!he • Is al•ald o1OYOrybody. 
WHAT ELSE COMES TO MIND WHEN YOU THINK OF YOUR FATHER? 


Bull ies. 

ODES TH AT HAVE Atl YT HING TO 00 WllH THEFACTTHAT 

YOUR BOY FRIEtm MADE YOU COME HERE? 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 NORTH LA JOLLA AVENUE 

LOS ANGELES, CALIFORNIA 90046 
(213) 656- 7368 (2 13) 654-2214 
MC. VISA. and CHECKS ACCEPTED 

Circle 25 on Inquiry card. 

ZEN is HERE 
NORTH STAR SOFTWARE 

SCREEN EDITOR 
DISK ASSEMBLER 

MONITOR 
ZEN "" is an open program comQ\e1e with sourcE. 

files and self assembly capabilities. It may be 
changed to any custom version you prefer. There 
are no secrets or locked· in formats. Features in· 
elude very convenient screen and line edit ing with 
justification, choice of line and file sizes as well 
as the use of North Star key choices -- can be 
changed. A full list of the commands and features 
can not be written here but it has many con· 
veniences not found In operating systems costing 
much more ·· such as no line numbers, conditional 
and partial print assembly, some Basic utHitJes, and 
the best monitor ever designed for the micro· 
processor. ·· all in ZE N"" Itself. Need 24K min. 

5" diskette $75. Must state N.S. release # 
Manual alone S15. CA residents add 8% 

Send check to: 

ZENRAD CONTROLS COMPANY 
1575 A.P .S. 
Santa Barbara CA 93103 

OEAL ERINO UIRES WELCOME. 

Circ le 392 on Inquiry card. 

WI REMASTER 
A COMPILER FOR HARDWARE 

• WIREMASTER IS a soilware lool lo a1c! in the design. 
layout. and cons truction of eleC1ronic hardware. It is 
intended primarily for wir ewrap . !hough 11 1s a/so highly 
use1ul m the layout, error-checking . and trouble·shoot ing 
ol PCboards . 

• Inputs are easily denved d1reclly lrom the schematic 
diagram and fed to WIRE MASTER 1n a CP/M " text file 
Outputs inc lude a nelwork map Iha! graphically shows 
all pins and wires. a wire list sorted by lengH1s and 
levels. a parts list. wrap count and continu ity checklis ts . 
plus signal and pin cross-re ferences . 

• The res ult ing information is !he n used for PC board 
layouts. err or·checkmg. w1r 1ng. componen!-s tul !ing. 
af1d sys tem·debugg1ng. Tt11s !orms a complete and 
easily updated ~ocurneniauon package Although 11runs 
on srmll con1puters. WIREMASTER Gln handle ~rge pr~ects 

• WIREM AS TER _runs on any ZBOt CP/M system of 47K 
or larger. including TRS-801 Model II and Apple via SollCard§ . 

Compte lePackage- St 50. Ma nual only- SS 

AFTERTHOUGHT ENGINEERING 
7266 Courtney Onve 


San Diego. Cailforn1a 921 11 

(714) 279·2868 


1r.1c el'l'd•~S · o,~1 1 ,1 Rese~1Cn tZ. IOQ : 1.1nuy COIP §Mtc•OSOll 

Circ le 10 on inquiry card. 

......., QUA RTZ CRYSTALS ._1 

J21e.e 5.2428 ·8 993368 20.cm8 36211116·8 42.85 188 46111288 
.illQ.8 5.610·8 9.98ACJ8.8 20.4988.B 36.Jn35.8 4211168.B 413768·8 
1.IIXl·A 5.11 43-8 996960·8 22 1184·8 37962e.8 41.9Z58-8 47.BaJ8·8 
l.8 432-A 5.95~8 10.IXIJ -8 22.625s.8 38.37688 42.96288 4800J.e I 
1.S437·B 5.982·8 102458·8 26.3556·8 38.4448·8 43.0008·8 48.30068 
2.000·.l 6.000·8 10.4!168·8 26.50068 38.6258·8 43DJ78·8 U566S-B 
2.C!l11-A 6.144-8 10.7755.8 26.67068 38.92!°>H 43.0748·8 48.700f>-8, 

• 2.4S76·A 6.IS030 8 10 8255·8 27JJCll8 393128-8 43.IBSa-8 4B.876U 

• ~ ::1A8 :..:~·8 :~~.: ~~=.: ;::.: :~:;::: :~:~:: 
i::O~A8 ::~~3'J~8 :~i~6~8 ~: .:~: .: ;:·~:::: :i:!~~::: ~1~:.: ' 
3~J.8 6.JS!M0·8 11.219'.18 28.75Je.8 39.962e.8 .iCJ.4378-8 51D556 B 
3.200·8 6000.H 11 .4776-B 29.B7!188 404448-B 434448·8 Sl 312BB 
32768-A 7.(063-8 11.651i6-B 29.937e.B 40.592B.8 43.5fti8.e 517716-8 
3500·8 7.0336·8 11.6816·8 JDD6488 4011128-B 43.6298-8 51.B!i00-8 
J.5198 J.0916 -B 12440·8 J0.3006·8 40-8336-8 436668-B 52.8128·8 t 
:::;~8 ~:=:: 14.3182 ·8 30.6258·8 40.8758-8 431178-8 56.1506·8 1 

4.3426·8 B.lnl-8 ::·=s0 ;~:~~:~ :~.:: :~ ·::;: ·: ::: I 
44803·8 8.0556·8 15.440S-B 31.1538·8 41.ocQS.B 4JB518·8 66.7506.fl I 
UlllH B.1416 ·8 15.SCftfi.8 ll.900a.8 41.HM ll 4388888 70.4006-B 
4.6503-B B.1818·8 16.QCl].8 32.0(kJ.B 41 .3768·8 439258·8 JS.OOJS-8 
4.BJOJ.B 8.3303 ·8 16.3848·8 33.2006·8 41.9J7a.B 44.00088 90!3JH 
4.9152·8 B.49!Jll ·B 1722488 33.6258·8 42.0008.fl 44 03788 99.8668·8 
5 000·8 8 5166·8 17.l4ZZ.S 34 55~a.B 42.5836·8 443768·8 10066611.B 
5.llilll3·B Bfll56.8 18D00·8 347538-8 42.6268-8 u.m8e 10146611-B 
512CD·8 8.9600 -8 184320·8 34.9116·8 42.7006.8 4512568 10J006B·B 
51850·8 8.9900 -8 19 4Eilll·8 ~MM• 42.15388 46.3006·8 111.1466118 

:LI~~ -~ $~::~208 - B 197~:ll3:.~S~ 42.8148·8 ~6o:~::l 1:i~ 1 ~B• 1
99 1 0 1

AOO S1.00 SHIPPING 

CAL. RES. AOD 6% SALES TAX 
 ' IFREE OSCILLATOR SCHEMATICS 

WITH ANY ORDER I 

QUALITY COMPUTER PARTS ' 
_P .O. _BOX_743_1 CHA TSW ORTH. CA 9 13 11 ' 

Circle 303 on inquiry card. 

http:42.0008.fl
http:66.7506.fl
http:11.219'.18
http:BASJC.80


NEED A LETTER QUALITY PRINTER 

BUT DON'T WANT TOPAY THE PRICE? 


Then American Business Computers Has Just The Printer For You! 

.'tonnilt>r f11n1isht•s J dt•11r 
fll/n·l'.~ 11.~ifl}~tl ')(}.(·lktrtll'f('T Uhl•d 

It pmdw.·t·s /J() f»illt(l/Jh• co/11mns n11..• _\f"n1•1-fft'rt1fl'tmln11J<lttll'S 

/>n/x-'r 1ridrbs 11p ,,, }HI mm t J5"J. 
fdai,,11 fen/inp, l'rJ11fi11tlf1/fS f ,n11s n r 
111,f't/<lfJO/Jt•r\ I 

Call Us For A Price 
That Will Pleasantly Surprise You 

tl'ith tlJ1' sfaftt.~ i11dit'atrmt {Jrnn'de 
S<'ic'f.:f, /.i11t•·Ft'f.'d, a11rllt111"1.•r.011 

J1111nio11s. 

The Starwriter Daisy Wheel Printer is designed to fill a distinct gap in the peripheral marketplace. A speed of 25 cps and its low price make it the 
ideal choice for today's systems designer interested in achieving superior price/performance ratios. 

Incorporating the latest LSI technology, the Starwriter is built by one of the world's most respected computer peripheral manufacturers. The 
printer is furnished complete and ready-to-use, requiring no changes in hardware or software. Starwriter offers an industry standard parallel inter­
face, as well as RS232-C interface. Total plug compatibility and a wide variety of interface matching capabilities help lower the system integration 
costs for OEMs and end-users . 

Using a 96-character wheel, the Starwriter produces letter-quality printing on 3 sharp copies with up to 136 columns. Starwriter offers the highest 
degree of vertical and horizontal positioning, resulting in the most precise character placement in the industry. The easy-to-change character wheel 
also makes our printer a perfect choice for international applications. Compatible with sheet feeders, starwriter accommodates paper widths to 
381 mm (15") and uses industry standard ribbon cartridges. 

Along with a self-test capability and a programmable VFU (Vertical Format Unit), Starwriter furnishes the operator with all desirable status 
functions, commands and program selectable switches. Panel lamps indicate the current Paper, Select and Power status. 

The easy plug-in compatibility of Starwriter and its outstanding print performance makes the Starwriter perfect for TRS-80•, Apple•, and S-100 
users. 

Starwriter is backed up by a one-year warranty (3 months on parts and labor, 9 succeeding months on parts) and is further supported by a strong, 
fully trained and technically proficient service organization. The Starwriter is available for immediate shipment in any quantity desired. 

For more information, call American Business Computer, 118 So. Mill Street, Pryor, Oklahoma 74361; Telephone 918-825-4844. 

•TM of Tandy Corp 
•TM of Apple Computer Corp. 

AMERICAN BUSINESS COMPUTERS 
118 So. Mill Street 

Pryor, Oklahoma 74361 
Telephone 918-825-4844 

Dealer Inquiries Invited 

Circle 17 on inquiry card. BYn June 1981 435 



. COED 

CRT ORIENTED EDITOR 

• 	 For Oaca Genera/ Systems: 
ROOS (DOS) and AOS (MP/OS). 

• 	 Easier lo use and more powerful chan: 
EDIT, SPEED, LINEDIT and SEO. 

• 	 fascer and more flexible 
Chan ocher screen edilors. 

• 	 Includes source code, complece 
users manual, and 1 year support 

• 	 Non Oaca General Terminal suppor(. 

SSOO for single CPU license 

after July 1, $750 

Contact: 
132 E. St., #3B 

JljlCRO Davis, CA 95616 
LfllETRIC (916) 758-9355 

System5 ProgrJmmmg for 
0.Jta General Computers 

Circle 222 on inquiry card. 

MEMOREX 
Floppy Discs 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1-1000. Visa Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 

Circle 277 on inquiry card. 

Fine Software Tools in C 

Th e Toolbox 

list prints th.it missing source li sting 
xref cross reference C pfo~1.1111' 
sort cil p htlbPl il. P by ,111 or pan of IL·l\\ line 
col arrange text in columns on p.1ge 

print pag1natt"i text for hard copv 
.ind more 

All pr ow,1m'> Jr\? 1n portable Wh1t~· sm1th C xref 
and list .ue comp,1t1hll' with th(• 1 0111p1l1• r .. t•rror 
listing T1tlP lines on list .rnd print output m{.ludcs 
1he datl• on Rl ·11 ~Y':ilems . Saurel' code on R" 
floppy and manual <lvailable 11nnwd1ately lor $45 
(tax ,1n d ... hipping incl11decl) Speufy RT-11 or CP /M 
tormd! 

The Toolsmith 

Dept. BYTE 


P. 0. Box 22511 

San Francisco, CA 94122 


KT -11 1s a tr,1demark o f Digit~1l l.qu 1pment Corp 
CP/,\.\ 1<i a tr,1demark of Digital KP~eclrch 

D TYPE CONNECTOR 


MOUNTING HARDWARE 


at less than V2 the price 

• 	 Similar to Ansley #609-003 

• 	 Standard 4-40 male and female threads 

• 	 Comple te with lock washers and 4-40 
small pattern nuts 

~. 1875 ...i- .375 -+I 
_j_ 

t ~~ ~~~: I llll /).1875 

T 1­-1 .1406 

100 pc ... $40.00 
500 pc .... .. S35.00/c 

1000 pc.. . ...... S30 00/ c 

Over 1000 - please inquire 

CCB Machine Products 
1347 Brookline Rd. 

Cleveland, Ohio 441 21 
1-216-381-1291 

Circle 13 8 on inquiry card. 

only $750 
Assm., Tested 
& Burned-In 
for one week 

Feature6: 


81/: by 12 inches 

JO MHZ 8085 CPU 

• 	 64K HAM 
• 	 3 RS-232 channels 

8272 Floppy Disk ConLroller 
• 	 Handles SingleiOouble Density 

ene to Four Drives. 801ll or 
850R. 

Documentation $15 . 

CP/M Floppy Disk epcrnting System ~J50 
Check or !'t'foney Order 

autocontrol• 
ll<COUOU!lll ­

11744 Westline Industrial Drive 
St. Louis, MO 63141 

1314) 432·1313 

Circle 30 on inquiry card. 

~ w Scotcli 

DISKETIES 

Write for our 
complete list.SAVE 40% 

5 %"Sgl. Dens. 26.70/10 
Specify soft, 1 0 or 1 6 herd sectors 

8" Sgl. Dens. 27.30/10 
8" Dbl. Dens. 35.80/10 

Specify soft or 32 hole herd 

Add $2.00 shipping - Michigan add 4% rsx 

LY BEN COMPUTER SYSTEMS 

27204 Harper Ave. 


St. Clair Shores, Ml 48081 


Authorized Distributor 
Information Processing Products 3M 

RS232C Compuler compatible 
Paper Tape Transmitter / Model 612 

Stops and starts on character at all speeds. 
uses manual control or X-on. X-off 90-260 
volt, 50-60 Hz power. 50-9600 baud, up to 150 
char/ sec synchronous or asynchronous: 
gated internal or external clock. RS 232C. 
current loop or parallel output, reads 5-8 level 
tape, 7-11 lrames per characcer. even or odd 
parity. Desk top or rack mount. 
Addmaster Corporation, 415 Junipero Serra 
Drive, San Gabriel, CA 91776, (213) 285-1121, 
Telex 674770 Addmaster SGAB 

Circle 6 on inquiry card. 

AC-85 CP/M ® SYSTEM 

Assm., Tested 
& Burned In $2450for one week 

Features: 

• One board 8085 Computer 
• 2 - SA800R 0 11.2 megabytes) 
• CBIOS Diskette 
• 	 Installed and wired in a cabinet with 

PIS and Fan ready to plug-in 
Manual 

• J7'/2" W x 17" D x JO" H 
• SYSTEM with 2 SA850R (2.4 mbytes) 

$2750.00 
CPIM Floppy Disk Operating System $J50 

Check or Money Order 

autocontrol • 
IMC0R,.01ATUI ­

J J744 Westline Industrial Drive 

St. Louis, MO 63J41 


(3J4) 432·J3J3 


® CP/M is a registered trademark of 
Digital Research. Inc. 

Circle 31 on Inquiry card. 

RS·232 PROBLEMS? 

LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER­
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE­
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 

$39.95 POST PAID 
B & B ELECTRONICS 

BOX 475/MENDOTA, IL 61342 

Circle 365 on inquiry card. 	 Circle 203 on Inquiry card. Circle 34 on inquiry card. 



MICROPROCESSOR SUPPORT l.C. 'S 

WE GUARANTEE FACTORY PRIME PARTS 

We are going to become the largest supplier of prime NEC 16Kx1 DYNAMIC RAM 200 N.S. 
microprocessor support l.C.'S. We guarantee that our l.C.'S 
are purchased from manufacturer authorized distributors. 
This is the only way to deliver prime parts at the lowest 

These are prime 4116's from one of the 
MOS RAM manufacturers in the world. 

best 

possible prices. Our committment is to offer the best price 4116 200ns 
and the fastest delivery to our customer. We give many 8 for $25.00 32 for 96.00 
thanks to our valued customers who have helped us grow. Only prepaid orders on this special. 

8080A CPU 4.95 2708 EPROM 1 Kx8 4.95 NEC 1Kx4 STATIC RAM 250 N.S. 
8085A CPU 8.95 2716 EPROM 2Kx8 8.95 These are prime low power static ram's NEC 
8086 CPU 99.95 2732 EPROM 4Kx8 21.00 for the finest in MOS MEMORY. 
8088 CPU 44.95 4118 STATIC 1Kx815.00 2114L 250ns 
Z-80 CPU 10.50 4164 200ns 64Kx1 Call 8 for $25.00 32 for $96.00 
Z-80A CPU 12.95 Z808 CPU 21.00 Only prepaid orders on this special. 

Z80-P10 7.75 8289 49.95 4050 .69 4531 .99 74C925 6.95 74LS107 .45 74LS244 1.95 
Z80A-P10 9.75 4000 .35 4051 1 .10 4532 1.25 74LSOO .35 74LS109 .45 74LS245 4 .95 
Z80-CTC 7. 75 4001 .35 4052 1.10 4539 .99 74LS01 .28 74LS112 .49 74LS247 1 .10 
Z80ACTC 9.75 4002 .35 4053 1.10 4543 1 .99 74LS02 .28 74LS122 .55 74LS248 1.10 
Z80-DMA 22.25 4906 1.39 4055 3 .95 4553 3 .50 74LS03 .28 74 LS123 1. 19 74LS249 1 .69 
Z80A-DMA 27 .75 4007 .29 4056 2.95 4555 .75 74LS04 .39 74LS125 1.35 74LS251 1 .79 
Z80-S10/0 24.95 4008 1.39 4059 9 .95 4556 .75 74LS05 .28 74LS126 .89 74LS253 .98 
Z80A-S10/0 29 .95 4009 .49 4060 1.39 4581 1.99 74LS08 .39 74LS132 .79 74LS257 .98 
Z80-S10/1 24.95 4010 .49 4066 .75 4582 1.01 74LS09 .39 74LS136 .59 74LS258 .98 
Z80A-S10/1 29.95 4011 .35 4068 .35 4584 .55 74LS10 .28 74LS138 .89 74LS259 2.95 
Z80-S10/2 24.95 4012 .29 4069 .35 4585 .99 74LS11 .39 74LS139 .89 74LS260 .69 
Z80A-S10/2 29.95 4013 .49 4070 .49 4702 9.95 74LS12 .39 74 LS145 1.25 74LS261 2.49 
3205 3.45 4014 1.39 4071 .35 74COO .39 74LS13 .47 74LS148 1.49 74LS266 .59 
3242 10.00 4015 1.15 4072 .35 74C02 .39 74LS14 1 .25 74LS151 .79 74LS273 1.75 
8155 11.25 4016 .59 4073 ,35 74C04 .39 74LS15 .39 74LS153 .79 74LS275 4.40 
8185 29.95 4017 1.19 4075 .35 74C08 .49 74LS20 .26 74LS155 1.19 74LS279 .59 
8185-2 39 .95 4018 .99 4076 1.29 74C10 .49 74LS21 .38 74LS156 .99 74LS283 1.10 
8202 45.00 4019 .49 4078 .35 74C14 1.65 74LS22 .38 74LS157 .99 74LS290 1.29 
8205 3.45 4020 1. 19 4081 .35 74C20 .39 74LS26 .39 74LS158 .75 74LS293 1.95 
8212 2.00 4021 1. 19 4082 .35 74C30 .39 74LS27 .39 74LS160 .98 74LS295 1.10 
8214 3 .95 4022 1. 15 4085 1 .95 74C32 .9 9 74LS28 .39 74LS161 1 .15 74LS298 1.29 
8216 1.85 4023 .38 4086 .79 74C42 1.85 74LS30 .26 74LS162 .98 74LS324 1.75 
8224 2.65 4024 .79 4093 .99 74C48 2 .39 74LS32 .39 74LS163 .98 74LS347 1.95 
8226 1.85 4025 .38 4099 2.25 74C73 .85 74LS37 .79 74LS164 1.19 74LS348 1.95 
8228 5.00 4026 2.50 4104 1.99 74C74 .85 74LS38 .39 74LS165 .89 74LS352 1.65 
8238 5.45 4027 .6 5 4501 .39 74C85 2.49 74LS42 .79 74LS166 2.49 74LS353 1 .65 
8243 4.65 4028 .85 4502 1.65 74C89 4 .95 74LS47 .79 74LS170 1.99 74LS363 1.49 
8251A 5.55 4029 1.29 4503 .69 74C90 1.85 74LS48 .79 74LS173 .89 74LS365 .99 
8253 9 .85 4030 .45 4505 · 8 .95 74C93 1.85 74LS51 .26 74LS174 .99 74LS366 .99 
8255A 5.40 4031 3.25 4506 .75 74C95 1 .85 74LS54 .35 74LS 175 .99 74LS367 .73 
8255A-5 5.40 4032 2.15 4507 .95 74C107 1 .19 74LS55 .35 74LS181 2.20 74LS368 .73 
8257 9.25 4033 2.15 4508 3.95 74C151 2 .49 74LS73 .45 74LS190 1.15 74LS373 2 .75 
8257-5 9.25 4034 3.25 4510 1.39 74C154 3 .50 74LS74 .59 74LS191 1.15 74LS374 2 .75 
8259A 7.30 4035 .95 4511 1.39 74C157 2.10 74LS75 .68 74LS192 .98 74LS375 .69 
8271 60.00 4037 1.95 4512 1 .39 74C160 2 .39 74LS76 .45 74LS193 .98 74LS377 1.95 
8275 32.95 4040 1 .29 4514 3 .95 74C161 2 .30 74LS78 .65 74LS194 1. 15 74LS385 1 .95 
8279 10.80 4041 1.25 4515 3.95 74163 2 .39 74LS83 .99 74LS195 .95 74LS386 .65 
8279-5 10.80 4042 .95 4516 1.69 74164 2 .39 74LS85 1.19 74LS196 .89 74LS390 1 .95 
8282 6 .70 4043 .85 4519 .99 74173 2 .59 74LS86 .45 74LS197 .89 74LS393 1.95 
8283 6.70 4044 .85 4520 1.39 I 74174 2.75 74LS90 .75 74LS221 1.49 74LS395 1.70 
8284 5.85 4046 1.75 4522 .99 74C175 2.75 74LS92 .75 74LS240 1.95 74LS399 2.95 
8286 6 .70 4047 1.25 4526 1. 15 74C192 2 .39 74LS93 .75 74LS241 1.90 74LS424 2.95 
8287 6 .70 4048 .99 4527 1.75 74C193 2.39 74LS95 .88 74LS242 1.95 74LS668 1.75 
8288 25.40 4049 .69 4528 .99 74C195 2 .39 74LS96 .98 74LS243 1.95 74LS670 2.29 

MAIL ORDERS 
P.O. Box 21432 

SHOULD BE SENT TO: 
Seattle, Washington 98111 

HANLEY ENGINEERING 
RETAIL STORE 

Telephone Orders & Inquiries (206) 453-0792 1644 116th NORTHEAST 
Minimum Order $10.00 Add $3.00 Shipping BELLEVUE, WASHINGTON 98005 

FOR THE FINEST IN MICROPROCESSOR SUPPORT l.C.'S 

Circle 156 on Inquiry card. BYTE June 1981 437 
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,• " .. - ' . 

the time machine· 
FOR YOUR 

ppk! 
$135 REAL TIME CLOCK 

AND CALENDAR 

Introducing an Intelligent real !lm e clock 
and calendar perlpheral for the Apple W 

• Read and set time routines in 2K EPAOMdriver. 
• 	 Counts seconds, minutes, hours. days, days of 

week. month and years. 
• Six dale formats inc luding: 12 - JUN-1981 
• Two in terrupt programs in EPROM. 
• Nicad baltery and applications dis kette. 
• 	 Basic, Pascal. and Machine language 

compatab!e. 

FOR FREE BROCHURE CALL (801) 486-4839 

The COMPUTER ROOM 
1879Soulh Main S1reet 
San Lake CilY, Utah 84115 ~~o~~!~.~ 
[801)486·4839 

'TRADEMARK OF APPLE COMPUTER CORPORA TlON. 

CirclB 144 on Inquiry card. 

8088 

5100 BOARD 


16 BIT PROCESSING 
ACOM'S P188 

KIT $275 


ASSEM. & TESTED $345 


ACOM Electronics 
4151 Middlefield 

Palo Alto, CA 94303 
(415) 494 - 7499 

Circle 4 on Inquiry card. 

Our software for the Apple 
keeps the Doctor away... 

... away from needless 
billing drudgery. 

The Pro-soft Medica l Billing System for the 
Apple II features: 

•Up to ten physicians • Immediate Superbill 

• Over 7000 accounls •MediCare. Medi-Cal. Other 

•8VS and JDCA codes •Menu driven. easy to use 

•Supp ort and training 

.• For more in!o1mat1or:i call or write us . today! 

~Iii.. Professional Medical Software I. 
~ (213) 248-2884 • 
~ 3604 Foothill Boulevard 
~ La Crescenta, CA 91214 

Circle 300 on Inquiry card. 

BUY WHOLESALE! 
Sale thru 4/ 30/81 on Zenith/ Heath 

Z-89 64K system, listing for $3045 


Anyone may buy 1 for $2375 
or 2 for $2284 each 
or 3 fo r $2193 each 

C,111 or v·:rih..• ft1rrna 1..,t1n uth1..•r Zt.>nith. N11rth Star. ,1nd 
othvr Z-80 ba~l!d compull'r s~·~tvms, moduk-s. pl'ri­
ph1..•rals. and supplil'S at Nt'\\" England's oldL · ~t 

indt•pendcnt Cl1mputl'r stort'. 

Computer Mart, Inc. 
1395 Main Strel't 

Waltham, MA 02154 

(617) 899-4540 

Circle 334 on Inquiry card. 

11-EX-NE_W_I___ 

interface converts 
Your Typewriter 

into Printer 

• Finest Print auallty • Loo cost 
•Easy installation • Quick dellverv 
• Ats IBM SELECTRIQ!l typewriter with no modification. 
• ForTRS-BQ!I, Apple 3 , or any parallel or RS232 port. 
•wr ite or phone for more information, today! 

- U.S. and worldwide sales-

Ex INTERNATIONALINC. 
16140 Valerio St. 
Van Nuvs. CA 91406 USA 

TEL: 213/781·0020 TLX/TWX: 910·495-1767 

Circle 182 on inquiry card. 

**COMPUTER SURPLUS·· 
*********************** 

Used micro computer systems 100% 
functi ona l, $600 to $1500. Video 
termina ls & keyboards, $50 to $700. 
Stringy floppy units-brand new, 
$300. All the above with documen­
tation. Computer cabinets, 19" rack, 
$50 to $100. Power supplies, ca pa­
citors, ribbon cable, cooling fans , 
misc. components & hardware. We 
buy used microcomputer systems 
- a ll types. Also deal in IBM, 
Univa c. New PERKIN·ELMER 
mod. 550 TERMINALS ... prices 
too low to quote. 

CALL VIC CLOUGH at 
(216) 473-0866 


DATA HARDWARE 

701 Beta Dr . lf4 

Cleveland Ohio 44143 

DEALERS WELCOME 

Circle 103 on inquiry card. 

. EPSON 
DOT MATRIX PRINTER 

MX-80 F/T

Friction and removable, variable width Tractor 

NOW IN STOCK 
CALL FOR DISCOUNT PRICE 

Also in Stock MX·80 $499- lower! Call! 

NEW! Graphics ROM for MX·BO. CALL! 

We also stock direct connect cables for TRS-80, 

Apple, Atari, Pet or RS 232 


CALL 800-344-7493 
(209) 667-2888 (within CA)

'.. I-~ 
'·~ ~=J. Ja ·-~ROTRONICS,lnc -. • 
~ 1125 N. GOLDEN STAH 

TURLOCK . CA 95380 

Circle 205 on Inquiry card. 

EAST COAST 
COMPUTERS 

P.O. BOX295 

WHITEHOUSE STA, NJ 08889 


VERBATIM 5" DISKETTES . .... .. . .. . 22.00 
MEMOREX 5" DISKETIES. . .. 21 .00 
PLASTIC BOX . . . . . . . . . . . . .. . 3.00 
LEEDEX MONITOR ... •.. . ... .. . . 107.00 
16K MEMORY KIT . . . . ...•. . .. . . 35.00 
CAT MODEM .. . . . .... .. . .. . .... 144.00 
ATARI 400 . . . . . . . . . . . . . . . . .. 479.00 
MX-80. . . . . .. .. 459.00 
TRS-80 16K MODEL Ill. . . . .. 859.00 

TRS-80 is a registered trademark of 
Tandy Corp. 

TERMS: MASTERCHARGE, VISA, 

CHECK, MONEY ORDER, 


U.S. FUNDS ONLY. NJ RESIDENTS 

ADD SALES TAX ADD 5% FOR 

SHIPPING AND HANDLING. 


Circle 152 on inquiry card. 

PASSWORD DISTRIBUTORS 

QUME DT5 
QUME DTS 
1 YEAR 
WARRANTY 

QUANTITY DISCOUNTS 

IMMEDIATE DELIVERY 


PHONE: (4081432-4250 
SCOTTS VALLEY, CALIFORNIA 

UNITED KINGDOM REP 
KARADAWN 
PHONE: WARRINGTON I0925l5J2.668 
WARRINGTON, CHESHIRE, U.K. 

Circle 385 on inquiry card. 



~ 

·z-80 based system. single board 
8K PROM-user supplied.1K RAM 

NEW TECHNOLOGY AVAILABLE TO THE HOBBYIST 


RU-2 HOBBYIST ROBOT 
· entire unit or seporate modules may be purchased 

·may be interfacedwith"ControlTalkerll:· or manually controlled 


$1495. 
-1

"CONTROL TALKER II" 
"Control Talker II" can control stepping motors (up to eight). relays. counters. etc. and support a 
variety of uses including robotics. telephone dialing. security systems. numerical control. measur­
ing - virtually countless applications. Also has added speech output to advise of status. etc. 

. Put one to work for you today. 
·110V 50/60 HZ 
· 32 imput lines (TTL) 
· 3210 Amp (50V) output lines 
· 
· 
· voice output 

$550. 
•Z-80 is a registered trademark of Zilog. Inc. Hobby-Robotics Co. 

Southern Semiconductor continues to handle California Computer ~~ Systems as well as a complete line of resistors, capacitors, crystals, .................. 

sockets and integrated circuits. Write or call today for catalog . 

.4•••• ~~--~ 
. Minimum order s10.oo 
· Ga. residents add 3% sales tax 
· Dealer. OEM and institutional inquiries invited 

••••• 11 ·~ 

1•1.•.1I5outh~rn · Prices good in U.SA only 
· Master cord and Visa welcome, ••• •• c . d I• •• •·• il~m1con uctor. nc. • 1MeftMI'11111111'!!!=~!!111 6030 Uni1y brive, Sui1e J, Norcross. Georgia 30071. (404) 449-6666 

I!> 

BYTE June 1981 439Circle 341 on Inquiry card. 

NEW "FAST TALKER" 
Low Data Rate S-100 Speech Boord 

· new techno logy speech processor allows 
unlimited speech possib ilities 

· uses Texas lnstrumentTMS 5200 V.SP 
· soflware voice data assembler 
· 32 word sample vocabula1y included 

: ~~s~~g~~ $2 8 9 a nd 
tested 

· de\iyery from stock • 

·Apple II is a registered trademark of Apple Computer. Inc. 

S-100 
SERIAL PORT CARD 

. with 4 po1ts 

· all handshaking lines provided 

· easy to interface 


$269. 




Sprint 68 
Microcomputer 

Circle 387 on Inquiry card. . 

RAM 

For ATARI 

Get the most from your ATARI 400. 

Memory expansion to a full 48K is now 
possible with our 48K Board. Expand 

your ATARI 800 with our 32K Board. 

48K Board $299 
32K Board $199 

INTEC 

Suite# 111 


3387 Del Rosa Ave. North 

San Bernardino, CA 92404 

(714) 864-5269 

CA residents add 6 percent tax 

ATARI is trademark of ATARI. Inc. 

Circle 175 on inquiry card. 

If you use 

Mini or Micro Computers, 

Printers, Terminals, 


Viard Processors 

We have 

MINI-PAK 

Stock Continuous Forms 


Small convenience containers. Easy to 
use and store. High quality bond and 
carbonless paper. Shipped promptly. 

14\'u.11 .. .. 1Pa•I 2ctns. J.andup Ship. &handling 
'nG1eenBar 1S lb 2150fcln 1950/cln Perctn. 

(alsoavailab!ein2 . Jand4pa1t) 
485 

9\'n 11 
Blank • . 

w/per1to 
8\lull 

1Parl 2ctns Jandup 

15111 16 50/ctn 14 00/tln 
(.a lsoavailableifl 20 11> : 2and3parl) 

St11plal\andling 
Pere In 

385 

81ix11 . 
','?Green Bar 

1Pa!I 2ctns Jandup 
15111 15 25/ctn 13 00/ctn 

(alsoavailabfe2.3and4pa11J 

Ship &handling 
Pere In 
345 

SEND CHECK OR MONEY ORDER 
PA . Residen1sadd6o/.~lesta.i1. . 

. ~Campu1er 168 E. Lancaster Ave. 
·- ,___,: - C:arms Wayne, PA 19087 

r 1215) 687-4548 

Desk Top Computer 
This unit is a computerized Electronic Secre­
tary. It keeps time, date, ca lendar, message, and 
meeting files . Originally sold thru a major mail 
order house for over $450. 

Technically , irs a 6S07 MICRO. ROM. RAM, 
PanaplexAlpha Display. Ni-Cadbalt~ry . Power 
Supply, Keyboard. Wood and Aluminum Case 
with Schematic and operating instructions. 

Most of these Computers are warranty returns. 
We are offering Refurbished, like new, units for 
$99.95 and AS IS (most have minor problems) 
units for $44.95. Add $4.95 for shipping and 
handling. All units are complete as described. 
All sales are final. California Residents add 
6.5% sales tax. 

Send Payment with order or call our Order Line 
408-272-2320 and use your MC or VISA card. 

Solid State Surplus 
P.O.Box32418/San Jose, CA 95152 

Circle 337 on inquiry card. 

@eLLGUARD" 
THE BEST,. most useful,. spelling 
proofreading package available . Independent 
reviews prove it - write for copies. Requires 32K 
CP/M•, MP/M•, COOS• , or CROMIX•. Works with 
any console device. Compatib le with Magic Wand*, 
WordStar•, Electric Pencil•, WordMoster* and ED. 
Fully tested. Professional, first class software. 
Delivered ready to run - no user reconfiguration 
required . Excellent documentat io n and 8" SD 
soft-sectored, o r 5 1/4" disk: DD or QO for 
NorthStor• or SuperBroin•; Micropolis*I; DD 
Micropolis 11; Apple* II w/Microsoft Z80, specify 13 
or 16 sector disk.••...•• ..• $199. 

SPELLGUARO• and Magic Wand•(l.I) •••••$499. 

We rigorously select, use and support the 

rLe.~:~;,~~eac~~a!f~!;e~r~e:~. 
sh ipped. Checks must clear 
before shipment. Our low 
prices reflect full cosh ~ discount while mointo ining 
quality customer service. Viso 
& MosterChorge odd 3%. 

~'t'::,.. Shipping $3 . per order. Phone 
• ~ :...~~ & expor t orders welcome .•t--p~~~ o trndemork. 

-'' Pelican Court, Syosset, NY 117" 
(SI&) '21 - 3083 Write for cotolog! 

Circle 285 on Inquiry card. 

IS YOUR 
GJVorthStar 

OUT OF SORTS? 
INCREASE YOUR BASIC'S 

SORTING POWER OVER 1800%! 

N•SORT is easy to use and will perform 
sorts on one and two dimensional or 
string arrays using optional sort keys. 
For example, to alphabetize A$: 

10 A$ ~ "ZYXWVUTS" '\. REM Define String 
20 SRT A$,LEN(A$), 1'- REM Sort A$ 

N•SORT interfaces to any release 4 or 
later North Star Basic and can be yours 
for ONLY $89 

plus $1 .50 shipping 
Calif . Res. add 6% tax . 

Send check VISA or M/C 

@5;;;;:;~h5;,;i;~~ 

1269 Rubio Vista Road, Altadena, Calif. 91001 

(213) 791-3202 

Circle 351 on Inquiry card. 

m1t~ll 
EESl~f1 CEf1SlJl111111S 

1 Dit through 
32-Dit Machines 

We handle concept ~ 
through production 

prototypes with 
complete documentation~ · 

HARDWARE - 916/723-1050 
David Jenkins 

7214 Springleof Court 
Citrus Heights, CA 95610 

SOFTWARE- 916/381-1717 
Richard Lerseth - LEAPAC 

6245 Medirerroneon Woy 
Sacromenro. CA 95626 

Circle 193 on inquiry card. 

SAVE$100 

on the NEW 

Business-Sized 

Paper Tiger·M 
560 

on1y$1595* 

Isee Integral Data Systems ad I 
elsewhere in this issue 

*plus shipping; Calif res. add sales tax 

/pn1111 ,DEVELOPMENT I 
l CORPORATION!•n11u 

1445 l<oll Circle, Suite Ill. Sanjose. CA 95112 

(408) 947-1101 
{call 800/555 -1212 forourio\I free r.um berl 

Circle 354 on inquiry card. 

DISCOUNT 

PRICES 


on 

CENTRONICS • CROMEMCO 

LEAR SIGLER • NORTH STAR 

DIABLO ·HAZELTINE, ETC. 


• NEW, FULL WARRANTY 
•QUICK DELIVERY 
• Hundreds of Satisfied Customers 

• Call for DISCOUNT Price List 

'~ 

13051192-3290 

OUR 8TH YEAR OF SERVICE 

Circle 112 on inquiry card. 

http:Residen1sadd6o/.~lesta.i1


THE STAR MODEM 
From Livermore Data Systems 

We carry Apple 11+ from 
Bell & Howell 

PROGRAM YOUR OWN EPROMS 
Branding Irun for PET/CB M $79 

EPROM Programmer with soltware for 111 ROM ver­
sions. Includes all necemry hardware and software to 
program or copy 2716 and 2532 EPROMS. --------------·-------------------..·----­----­

Paper-Mate Word Processor $39.95 
PET/CBM full featured 60 command system by Michael 
Riley. Uses either tape or disk and any printer. Includes in­
te xt commands, floating cursor, scrolling, etc. 

FLEX-FILE Data Base for CBM/PET $60 
Random file handling system with Report Writer and Mail 
Label Handler. By Michael Riley. 

RS232 MODEM 
IEEE 488 MODEM 
RS232 CCITI 
IEEE 488 CCITI 

SALE $135 
SALE $199 

$170 
$280 

STAR Modem is the price pe1formance leader with a full 
2 YEAR FACTORY WARRANTY. 

REVERSAL (Spracklen) 32K Apple 28.00 
Super FORTH 48K Apple 40.00 
Energy Miser ­ 32K Apple 24.50 
Data Manager (Lutus) 24K Apple 40.00 
Histo-G1aph (Boyd) 48K Apple 24.50 
Data-Graph (Boyd) 48K Apple 40.00 
Apple II User's Guide (Osborne) 12.00 
Introduction to Pascal (Sybex) 10.30 
Pascal Handbook (Sybex) 12.00 
Graphics Cookbook for Apple 9.90 
Musical Applications of Micros (Chamberlin) 20.00 
Basic FORTRAN (Coan) 7.25 

KMM M Pascal for PET $75 
• Subset of standard Pascal with true machine language 

transla tor for faster execution. 16K with tape or disk. 

EARL for PET !disk file based) $65 
Editor, Assembler, Relocator, Linker to generate relocat­
able object code. 

FORTH for PET/CBM or Apple $65 
Afull-featured FORTH with extensions conforming to Forth 
Interest Group standards. Includes assemble1, string pro­
cessing capabilities, disk virtual memmy multiple dimen­
sioned arrays, floating point and integer processing. 

MI PLOT Intelligent Plotter 
by Watanabe Instruments (Digiplot) 

SPECIAL 
$1145 

Has all intelligent functions for producing graphs and 
drawings including 8 vector and 4 character commands. 
Solid and broken lines can be specified. Character gerr 
erator for alpha, numeric, and symbols.Characters can be 
rotated in 4 orientations, and can be 16 sizes. Coordinate 
axes drawn by specifying graduation interval and number 
of repetitions. Parallel ASCII interface, 11 x 17 paper. 

SPECIALS 
EPSON MX-80 Prl1t1r 490 
EPSON Mx-70 Prl1t1r 390 
STARWRITER Daisy Wheel Printer $1445 
Centronics 737 Printer 725 
NEC Spinwriter 2500 
Diablo 630 Daisy Wheel 2150 
Leedex Video 100 12" Monitor 135 
ZENITH DATA SYSTEMS 

Z19 Video Terminal {factory assem.) 729 
Z89 with 4BK (factory asselll) 2150 

SYM-1 209 
SYM BAS-1 BASIC or RAE-1/2 Assembler 85 
KTM-2/80 Synertek Video Board 349 
Seawell Motherboard - 4 K RAM 195 
Seawell 16K Static RAM - KIM, SYM.. AIM 320 

6502 7.45 10/695 50/6.55 100/6.15 
6502A 8.40 10/7.95 50/7.35 100/6.90 
6520 PIA 5.15 10/4.90 50/4.45 100/4.15 
6522 VIA 6.45 10/6.10 50/5.75 100/5.45 
6532 7.90 10/7.40 50/7.00 100/6.60 
2114-L200 ns RAM 3. 75 25/3.50 100/3.25 
2114-L300 ns RAM 3.15 25/2 90 100/2.65 
2716 EPROM (5 volt) 9.90 5/9.45 10/8.90 

~canuna~·· 
CBM-PET SPECIALS )~\
(,~ Up to $315 f111 m1rch1ndlu ~ 

DISK 
SPECIALS II 
SCOTCH (3M) 51/4' 10/2.85 50/2.75 100/265 
SCOTCH (3M) 8" 10/2.90 50/2.80 100/2.70 

TMS 2532 EPROM 20.00 
4116-200 II RAM 8 fir 29.00 

L.~v with purch1u of oni of 
' followlng CBM-PET H1m1: FREE 

Verbatim 5v.'' 10/2.45 50/2.40 100/2.35 
(add 1.00 for 5'1•" Verbatim plastic siorage box) 

S-100 Wire Wrap 2.65 8032 32K - 80 Column CRT .$1795 315 
8050 Dual Disk Drive- 950,000 bytes · 1795 315 

Verbatim 8" Dbl. Dens. 10/3.45 50/3.35 100/3.25 
BASF 51/4' 10/2.60 20/2.50 100/2.40 

CASSHTES - AGFA PE-611 PREMIUM 
High output, low noise, 5 screw housing, labels. 
C-10 10/5.65 50/2500 100/48.00 
C-30 10/7.30 50/34.00 100/66.00 
All other lengths available. Write for price list. 

40t6 Full Size Graphics Keyboard 995 170 
4032 Full Size Graphics Keyboard 1295 230 
8096 96K - 80 Column CRT 
2040/4040 Dual Disk Drive - 340K 1295 230 
4022 Tractor Feed Prin ter 795 140 
CBM Voice Synthesizer 395 50 
C2N External Cassette Deck 95 12 

BASF 8" 10/2.65 20/2.55 100/2.45 

WE STOCK MAXELL DISKS 
Diskette Storage Pages 10 for 3.95 
Disk library Cases 8" - 2.85 5" - 2.15 

JI ATARI 800 $745 
Used CBM/PET Computers CALL 

· VIC Personal Computer 300 25 
WRITE FOR SYSTEM PRICES 

*** EDUCATIONAL DISCOUNTS *** 
Buy 2 PET/CBM Computers. 11celr1 1 FREE 

.l'I\.. All Atari Modules 20% OFF 

ATARI EDUCATIONAL PLAN Wr1t1 tor d1t1111. 

A P Products 15% 0FF ijii 
WordPro 3+ ­ 32K CBM, disk , printer 250 
WordPro 4+ ­ 8032, disk, printer 385 
OZZ Data Base System for CBM 8032 335 
VISICALC for PET or ATARI 170 
BPI General Ledger, A/P, A/R for PETICBM 270 

A P Hobby-Blox 15% OFF 

ALL BOOK 1nd SOFTWARE PRICES DtSCOUNTED 
The 8086 Book (Osborne) 14.00 
ZBOOO Assembly Language Programming 16.90 

4 PART HARMONY MUSIC SYSTEM for PET 

Programmers Toolkit - PET ROM Utilities 34.90 
PET Spacemaker II ROM Switch 36.00 
2 Meter PET to IEEE or IEEE to IEEE Cable 40.00 

PET Personal Computer Guide (Osborne) 12.75 
PET and the IEEE-488 Bus (Osborne) 13.60 
6502 Assembly Language (Osborne) 14.45 

The Visible Music Monitor, by Frank Levinson,allows you Dust Cover for PET 6.90 Programming the 6502 (Zaks) 10.45 
to easily enter, display, edi~ and play 4 part harmony IEEE-Parall el Printer Interface for PET 110.00 6502 Applications Book (Zaks) 10.45 
rrusic. Includes whole notes thru 64ths {with dotted and IEEE -RS232 Printer Interface for PET 120.00 6502 Software Cookbook (Scelbij 9.45 
triplets), tempo change, key signature, transpose, etc. The The PET Revealed 17.00 CP/M Handbook (w/ MP/M) Zaks 11.85 
KL-4M unit includes Dto Aconverter and amplifier (add Library of PET Subroutines 17.00 Practical BASIC Programs (Osborne) 13.60 
your own speake1j. 
KL-4M M11lc Ba~ •"' YMM Pr11r1111 $59.90 Saurt1 Haakllp over 1000 programs/services BB 

Some Common BASIC Programs (Osborne) 12.75 

WRITE FOR CATALOG. 
115 E S tump Road Ados12sperorder1orsh1pping wepaybaranceo1uPS<;urtacechargesA B Computers
Montgomeryvrlle. PA 18936 215-822-7727 on all prepaid orders Prices listed are on cash r11scoun\ basis Regu1<1r 

prices slrgh\ly higher 
Circle 1 on inquiry card. 



SINGLE-BOARD VERSATILITY! 


~~..~~"(,--
can: 
•directly drive motors and solenoids 
•operate for weeks on a few flashlight 

batteries 
• work reliably from - 40 to + 85' C. 
• 	monitor 80 keys and drive 1O·digit 

LED displays 
•fit in a 4.5 x 6.5 x 1" space 

...and alot more. BASYS/1is aCMOS single board 
computer for real·world control applications. It con­
tains a COSMAC 1802 CPU, up to 2K RAM, SK 
ROM, and versatile serial, parallel, and mult iplexed 
1/0. ROM monitor supplied for machine language 
programming, or order optional Integer BASIC or 
8TH (our version of FORTH). Expansion boards 
also available. 

BASYS/1 with 1K RAM, .SK ROM. Kit $185, 
assembled $220 
TECHNICAL MICRO SYSTEMS, INC. 

366 CloverdaleI MSI Ann Arbor, Ml 48105 
(313) 994·0784 

Circle 355 on Inquiry card. 

BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT­
WARE (pre-owned and new) among 
20,000 readers nat ionwide in BIG 
(11x14") pages. Classified ads are 
only 1o• per word and are indexed for 
easy and fast location. Subscription: 
$10 a year/ 12 issues. Money back 
guarantee. Sample copy, $1.50. 

COiTIPUT2R SHOPP2R 

P.O. Box F-14 


Titusville, FL 32780 

(305) 269-3211 

MasterCard 	or VISA subscription orders only, 
call TOLL FREE 1·800-528-6050 Ex. 184. 

Circle 81 on inquiry card. 

~ 
:t.I\ Ram, 

Price 

f'ILL F"CI> Cl.UP.LITY CDlhPDner\T S 

LLJDER 
MJS INESS COMPUTERS FPOM SLUDER 

QT Canputer Systems Inc. SYSIDf J+ with 
Dual 8" Disks. 1 M.B. Disk Storage 

lock, EPRQ.f Burner, and Cf.M 2.2 from Di~ital 
esearch represents an exceptional Cost/Per­
ormance Value 'odth a List of 53595. Ctir 

is even better at 53235 with QT 1 year 
rranty. All QT A&T Boards 10\+ off 

LL lifNABYTE FIUSINFSS CCNPl.ITTRS ARE Ca-WLFJ"E 
LY EX.PANDABLF. To Hard Disk, Multi use r, 
tultiPTocessors , & 16 bit Processors. 

5200 A2 64K 51' Dri\•es 630K C!l-1 1. 4 !3495. 
5300 82 64K 8" Drives 2 MB GM 1, 4 5295, 
~ configured for D)'nabyte 5 or 8'' 650. 
iorlhout Electronics A & T Boards 
i:tJ Z 4 MHz 24 address lines Zilog Z80A 235, 

CPll Z 6 ~!-lz 24 address lines Zilog Z80B 335. 
Fil 8085/8088 5 fllz 8 o 16 bit Processor 34C. 

SYSTIM SUPPORT 1 315 . 
Oisk 1 with CfN RIOS 395. 
Ram 17 64K Static 10 MHz low power 1099 
Ram 20 32K Static 10 MHz 559. 
CALL ON MORROW'S ~'EW C(}o(PlJTER & nJSKS 
F.PSON MX:so Printer Parallel 475. 
Micro Pro Word Star Super Word Process 300. 
All Prices Subject To Qiange Without Notice 
Shipping Fxtra, Min. S3 .00. Systems Freiizht 
Collect, EPSON $8.00, Man~ Items Not Listed 

LYESTn,1:S~E~ 0cR ~~~co~% 
'----- "JI~ CQ"IS" l"lYb • 

Circle 329 on Inquiry card. 

Are you playing 

with a full deck? 


It you are holding an AIM, SYM, KIM, PET or 051. th en 
you need our 1981 Product Guide to 1111 your hand. 

The Computerlsl deals only superior products: 

Dram Plus - RAM, EPROM, Programmer and 110. 
Video Plus - Instant video up to 132 by 30, plus 

communication and keyboard ports. 
Mother Plus - Supports multi·board expansion, 

cassette control .and more. 

Proto Plue - Add custom circulls easily. 

Power Plus - Triple voltage supply. 


Why stand when you can take a guaranteed hit? 


For the best deal in town, 

write or call !or our free 1981 Product Gulde 


Circle 362 on Inquiry card. 

Solve your dioc probieJna, buy 100,-, owface 
lmted ~~ All onlen ehtpi,ed 
from stock. within 24 holllll. Call toll FREE 
(800) 235-4137 for prla!a and Information. 
Visa and Muter Cant accepCed. All onlen 
llml~pald 

Circle 278 on Inquiry card. 

. ­~ ~-

h' 

.........................:
 ~ 

PROOF:~ 
IS HERE 

*PROOFREADS SPELLING 
*F INDS TYPOGRAPHICAL ERRORS 
*CHECKS OVER 250,000 WORDS 
*ERRORS HIGHLIGHTED OR IN 

REVERSE VIDEO 
*USER EXPANDABLE DICTIONARY 
*SIMPLE TO USE 
*COMPATIBLE WITH ALL zsot 

CP/Mt TEXT FILES 

*FAST 


$150 

IPS 
IMAGE PROCESSING SYSTEMS 


6409 Appalachian Way 

Madison, Wisconsin 53 705 


(608) 233-5033 

tRegistered Trademark 

........11111111111..............
.... 

Circle 169 on Inquiry card. 
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COMPUTERS! 


!•ID lllmTIFID/ 
GIP SERIES II - $479.00 
OUR PRICE - $399.00 
other OSI discounts available 

comPLiTEAS 
PllJS 

2749 S. 108th St. 
MILWAUKEE, Wl 53227 

(414) 321-1770 
IN WISCONSIN 

CALL NOW TOLL FREE 

1-800-558-0870 
Circle 80 on Inquiry card. 

COMPUSERVE 
APPLICATIONS AND 
SYSTEMS PROGRAMS FOR THE 
PDP 11, LSI 11 WITH RSXll OR IAS. 

Word Processor 

Mass Mailing 

Payroll, Order Entry, Accounts 
Receivable/Payable, Inventory Con­
trol, General Ledger 

Full Screen Editor for the VTlOO 
modifiable for any terminal 

Many other applications 

Source Code for all programs avail­
able. 

For inquiries and orders call or write 

Compuserve Systems Corporation 
350 E 76 St. Room 2C 
N.Y.. N.Y. 10021 

212-581-1300 


Circle 68 on Inquiry card. · 

OKI DATA 

MICROLINE PRINTERS 

NEW IN ORIG. CARTON 

FULL WARRANTY 


MODEL 80 · $419.00 
MODEL 82 · $569.00 
MODEL 83 · $859.00 
M.C. & VISA ACCEPTED 


NO C.O.D.s, ORDER NOW 

FAST SERVICE 


PRINTERS 
P.O. BOX 602 

EDWARDSVILLE, IL 
62025 

1-618-465-4645 

Circle 390 on inquiry card. 
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SPRING MEMORY SALE74LSOO .32 74LS155 1.19 
74LS01 .28 74LS156 .95 
74LS02 .38 74LS157 .79 
74LS03 .32 74LS158 .82 
74LS04 .35 74LS160 .94 
74LS05 .28 74LS161 .99 
74LS08 .38 74LS162 .99 
74LS09 .38 74LS163 .99 
74LS10 .32 74LS164 .99 
74LS11 .29 74LS165 .99 
74LS12 .29 74LS166 2.40 
74LS13 38 74LS168 1.79 
74LS14 .99 74LS169 1.79 
74LS15 .35 74LS170 1.89 
74LS20 .26 74LS173 .82 
74LS21 .30 74LS174 1.19 
74LS22 .34 74LS175 1 09 
74LS26 .40 74LS181 2.19 
74LS27 .35 74LS190 1.15 
74LS28 .39 74LS191 1.31 
74LS30 .35 74LS192 .88 
74LS32 .39 74LS193 .98 
74LS33 .54 74LS194 1.80 
74LS37 .78 74LS195 1.39 
74LS38 .39 74LS196 .82 
74LS40 .25 74LS197 .82 
74LS42 .79 74LS221 1.28 
74LS47 .78 74LS240 1.89 
74LS48 .78 74LS241 1.89 
74LS51 .35 74LS242 1.89 
74LS54 .35 74LS243 1.89 
74LS55 .32 74LS244 1. 79 
74LS73 .44 74LS245 2.89 
74LS74 .48 74LS251 1.32 
74LS75 58 74LS253 .89 
74LS76 .50 74LS257 .89 
74LS78 .59 74LS258 .89 
74LS83 .90 74LS259 2.89 
74LS85 1.23 74LS260 .68 
74LS86 .45 74LS266 .68 
74LS90 .70 74LS273 1.69 
74LS92 .82 74LS275 3.39 
74LS93 .71 74LS279 .59 
74LS95 1. 11 74LS283 1.03 
74LS96 .86 7 4LS290 1.25 
74LS107 .43 74LS293 1.89 
74LS109 .49 74LS295 1.09 
74LS112 .48 74LS298 1.24 
74LS113 .48 7 4LS352 1.59 
74LS114 .55 74LS353 1.59 
74LS122 .55 74LS363 1.39 
74LS123 .99 74LS365 .99 

m~1~~ 2:§§ ~~mg~ .99 
.99 

74LS126 .88 74LS368 .99 
74LS132 .69 74LS373 1.85 
74LS136 .58 74LS374 1.81 
74LS138 .79 74LS377 1.48 
74LS139 .79 74LS385 1.90 
74LS145 1.19 74LS386 .65 
74LS148 1.39 74LS390 1.90 
74LS151 .79 74LS393 1.90 
74LS153 .79 74LS395 1.69 
74 LS154 2.39 74LS670 2.20 

RAMS 100pcs EPROMS 
2101 (450ns) 2.49 2.29 
2102·1 (450ns) .99 .95 1702 ( 1us)
21 L02·1 (450ns) 1.29 1.15 2708 (450ns)
2111 (450ns) 2.99 2.49 2758(5v) (450ns)
2112 (450ns) 2.99 2.79 2716(5v) (450ns)
2114 (450ns) 2.95 2.85 2716·1(5v) (350ns)
2114L·2 (200ns) 8/29.95 3.10 TMS2516 (450ns) 
2114L·3 (300ns) 8/24.95 2.95 TMS2716 (450ns)
4027 (250ns) 4.95 3.95 2732 (450ns) 
4116·15 (150ns) 8/21.95 2.65 TMS2532 (450ns) 
4116·20 (200ns) 8/19.95 2.35 TMS25L32 (450ns) 
4116·30 (300ns) 8/18.99 2.29 TMS2564 (500ns) 

NEED YOUR ORDER 

SHIPPED TODAY? 


TH EN CALL TOLL FREE 


800-538-5000 

IN CALIF. 

800-662-6233 

(effective 4·14·81) 

BEFORE YOU BUY, CALL US. 

WE WILL BEAT 


ANYONE'S PRICES 

LM1889 2.49 

1011.00 
1011.00 
1011.00 

.79 

IC SOCKETS 7400 SERIES 
8plnST 1011.29 8pinWW .59 

7402 .19 7472 .29 74151 
7400 .19 7450 .19 74123 

14 pin ST 1011.49 14pinWW .69 
7404 .24 7473 .34 74153 16 pin ST 1011.69 16pinWW .69 
7406 .29 7474 .35 74154 18 pin ST 1011.99 18pinWW .99 
7407 .29 7475 .49 74156 20 pin ST 1012.89 20pinWW 1.09 
7408 .24 7476 .35 74157 22 pin ST 1012.99 22pinWW 1.39 
7410 .19 7483 .65 74161 24 pin ST 1012.99 24 pin WW 1.49 
7420 .19 7486 .35 74163 28 pin ST 1013.99 28pinWW 1.69 
7430 .19 7490 .49 74164 40 pin ST 1014.99 40 pin WW 1.99 
7432 .29 7491 .69 74173 ST= SOLDERT All WW = WIRE WRAP 
7440 .19 7492 .59 74174 
7442 .49 7493 .49 74175 
7445 . 6~ 7496 .74 7 4176 
7446 .69 74100 1.19 74192 
7447 .59 74107 .34 74193 
7448 .69 74 121 .34 74196 CMOS 

VOLTAGE REG's 

78L 15 

7805T .89 
7812T .89 
7815T .99 
7824T .99 
7805K 1.39 
7812K 1.39 
78L05 .69 
78L12 .69 

.69 79L 15 

7905T .99 
7912T .99 
7915T 1.19 
7924T 1.19 
7905K 1.49 
7912K 1.49 
79L05 .79 
79L 12 .79 

.79 

LINEAR 
LM301v 
LM308v 
LM309K 
LM311v 
LM317t 
LM31 8v 

.34 

.64 

1.49 

LM556 
.98 LM565 

1.49 LM566v 
LM567v 

2.29 LM723 
LM733 

.69 LM1488 

.99 LM1489 
1.49 LM 1800 
1.29 LM1889 
.49 LM3900 
.98 75451v 

1.39 
1.39 
2.99 
2.49 

.59 

.39 
LM323k 4.95 LM741v .29 MC 1330v 1.89 
LM324 .59 LM747 .79 MC1350v 1.29 
LM339 .99 LM748v .59 MC1358 1.79 
LM377 2.29 LM1310 2.90 
LM380 1.29 LM1414 1.59 
LM555v .39 LM1458v .69 

6800 
6800 11.75 
6810 4.60 
6820 5.75 
6821 6.40 
6828 9.95 
6834 19.95 
6850 5.75 
6852 5.75 
6875 6.95 

Z8o 
Z80 9.95 
Z80A 12.95 
Z80·CTC 7.65 
Z80-DMA 18.00 
Z80·PIO 7.60 
Z80-SI0/2 27 .50 
Z80·SI0/9 20.50 

MISC. 
1771·B01 24.95 
3242 9.95 
AY5·1013 4.99 
8T26 2.49 
8T28 2.49 
8T97 1.69 
8T98 1.69 

4.95 
4.95 
9.95 
7.95 

12.95 
9.95 
9.95 

29.95 
21.95 
29.95 

179.95 

8080 

8080A 
8085A 
82 12 
8214 
8216 
8224 
8226 
8228 
8238 
8251 
8253 
8255 
8257 
8259 
8275 
8279 

T.V. 
CIRCUITS 

MC1330 
MC1350 
MC1358 
LM380 
LM565 
LM741 
LM1310 
LM1 800 

1OOpcs 

4.75 
4.75 
Call 
6.95 

10.95 
9.50 
8.95 
Call 
Call 
Call 
Call 

3.95 
12.95 
2.75 
5.25 
2.75 
2.95 
3.49 
4.95 
5.50 
6.95 

12.95 
6.50 

16.95 
14.95 
49.95 
15.95 

1.89 
1.29 
1.79 
1.29 
.99 
.29 

2.90 
2.99 

LEDS 
Jumbo Red 1011 .00 
Jumbo Green 6/1 .00 
Jumbo Yellow 6/1.00 
5082-7760 .43'CC .79 
MAN74 .3CC .99 
MAN72 .3'CA .99 

4001 .35 4024 .99 4070 .49 

SERIES 
4002 .39 4025 .29 4071 .49

74SOO 4007 .25 4027 .65 4072 .49 
DIP4009 .49 4040 1.29 4081 .39 

74SOO .50 74S124 3.95 74S288 4.75 4010 .49 4042 .99 4093 .99 SWITCHES74S0 2 .50 74S174 1.49 74S387 5.75 4011 .35 4046 1.79 4098 2.49 
74504 .50 745188 4.75 74S471 18.75 4012 .29 4047 2.49 4503 .69 4 position .99 
74508 .50 745195 1.95 74S472 18.75 4013 .49 4049 .49 4508 3.95 

5 position 1.02 
74 S37 .55 745240 2.95 745474 19.95 4016 .59 4050 .69 74C04 .39 

6 position 1.0674574 .80 74S260 1.80 74S570 7.80 4017 1. 19 4060 1.39 74C141.49 
7 position 1.09 74S113.79 74S287 4.75 745571 7.80 4020 1.19 4066 .79 
B position. 4023. .29 4069 .39 1.14 
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DEALS D DEALS D DEALS 

SHOP HERE AND•rtft MICRO ®&wrggI~ . ;={I. SALES (MINIMUM ORDER $10.00) 

This is ABSOLUTELY the LOWEST PRICE EVER 


for a Hi Speed (300 NS) LO-LO Power 32K RAM.~{()\(()\ 

4K by 1 Chips are organized in Selectable Banks. I) ~~ 


* Extended Address Lines A 16 - A 17 
(KIT)* Phantom Line * 9 Regulators 

SCHOOLS HOBB/EST OEM'S 
POS. PRC.DIP SWITCHES LM323K Z-80-A4 .88 5V. 3A. 
. 5 .92 $6.956 .95 REGULATOR

7 .99 4MHZ Beastie with extra instructions! 
8 1.05 
9 1.15 Z-80 SUPPORT ~ $5.50 

10 1.19 CTC - $6.55 

SIO - $25.50AMP - Need we say TAB MOUNT 
PIO - $6.50more? There is a dif­ 7805 +5V 1A 

ference in sockets! OMA - $18.75PINS PC WW 7905 -5V 1AThese aren' t the Iow­
All 4MHZ (who wants 2MHZ?) 8 .10 .26 est prices you can 7812 +12V 1A 

14 .13 .29 find. But. if you"ve 7912 -12V 1A16 .16 .32 been "burned" before 74LSXXHEAT18 .18 .34 by bad connections 
20 .22 .38 74LSOO .33 74LS107 .59 74LS221 2.95 

74LS01 .33 74LS109 .59 74LS240 2.95 
Sl4~~S $1.25in your computer, a 

24 .32 .48 few pennies for the 
74LS02 .33 74LS112 .59 74LS241 2.4928 .34 .50 best is worth it! ­ + GOLD + 74LS03 .33 74LS113 .59 74LS242 1.9540 .45 .61 
74LS04 .59 74LS 114 .49 74LS243 1.95"""'S-100-CONNECTOR 74LS05 .39 74LS 122 .59 74LS244 2.95RESISTORS .02 ea! 
74LS06 .39 74LS123 1.19 74LS245 8.95Tl or Better 

(100 PACK) %W 74LS07 .39 74LS124 1.49 74LS247 1 .19 
1.0 75 2 .7K 22K 220K 74LS08 .59 74LS125 .89 74LS248 1.19 
4.7 100 3.3K 24K 330K 74LS09 .39 74LS126 .89 74LS249 1.69 
6.8 150 3.9K 27K 470K 74LS10 .29 74LS132 .79 74LS251 1.79 

10 220 4.7K 33K 680K 74LS11 .39 74LS133 1.19 74LS253 ~5 

SOLDER TAIL WIRE WRAP15 330 6.8K 39K 1M 74LS12 .39 74LS136 .69 74LS257 1.95 
22 470 10K 47K 1.5M 74LS13 .69 74LS138 .99 74LS258 1 .95 
27 680 12K 68K 2.2M 74LS14 1.25 74LS139 .99 74LS259 2.95 
33 1 K 15K 100K 4.7M 74LS15 .49 74LS145 125 74LS260 .75 
47 1.5K 18K 150K 10M $2.50 $3.25 
 74LS20 1.95 74LS148 1.49 74LS266 1 . 15 
68 2.2K 20K 74LS21 3 . 7 74LS151 .79 74LS273 1.75 

74LS22 .29 74LS154 2.49 74LS275 4 .39
WIRE WRAP WIRE DIP PLUGS 74LS26 .39 74LS155 1.49 74LS279 .79 

74LS27 .49 74LS156 1.49 74LS283 1.49Packed in 500 Lot Bundles PINS PRICE 

(Length includes 2" x 1" Strip) 
 74LS28 .39 74LS157 1. 49 74LS289 5 .75 

08DP 8 .40 74LS30 .49 74LS158 1.49 74LS290 1.29Color - R, Bu, G, Y, Bk, W 14DP 14 .55 74LS32 .95 74LS 160 .75 74LS293 1.95 
50 ft. $1.65 - 100 ft. $3.00 - 500 ft. $9.50 16DP 16 .58 74LS33 1.95 74LS161 1.99 74LS295 1.95 

74LS37 .75 74LS162 1.25 74LS298 1.2924DP 24 .95 
40DP 40 1.50 

2.5-3.25 4.0-3.75 6.0-4.75 
74LS38 .39 74LS163 1.25 74LS324 1.75

3.0-3.35 4.5-4.00 7.0-5.00 
74LS40 .25 74LS164 2 .15 74LS352 1 .65 

3.5-3.50 5.0-4.50 8.0-5.50 Socket and Dip Plug priced based on 74LS42 1.39 74LS165 1.49 74LS353 1.65 
gold not exceeding $700 per ounce.10.0-6.50 74LS47 .79 74LS166 2 . 49 74LS365 .95 

74LS48 .79 74LS168 2 .95 74LS366 .79
OK WI RE WRAP TOOL $5.95 74LS35 .25 _74LS169 1.95 74LS367 .99CONNECTORS 

74LS54 .25 74LS 170 1.95 74LS368 .99 
74LS55 .70 74LS173 1.25 74LS373 2.95 
74LS73 .79 74LS174 1.49 74LS374 3 .95 

DUAL ROW .100 CARD EDGEr_I---..[(};);;;;;;;;;;;;~:~)==:i1 
PINS PRICE PINS PRICE 

74LS74 .59 74LS175 1.49 74LS377 1 .95 
20 2.35 20 3.35COMPUTER GRADE ELECTROLVTICS 74LS75 .79 74LS181 2 . 15 74LS378 1.95 
26 3.00 26 3.80 74LS76 .79 74LS189 6.95 74LS379 1 .95 

Capac. Volt Type _$_ 74LS78 .49 74LS190 .99 74LS386 .5934 3.85 34 4.65 
74LS83 .95 74LS191 1.95 74LS390 1 .9540 4.50 40 5.50150,000 15 CAN 12.50 74LS85 1. 49 74LS192 1 .95 74LS393 1.9550 5.50 50 5.9018,000 25 CAN 5.50 74LS86 .95 74LS193 1.95 74LS395 1.95OD0 74LS90 .75 74LS194 1.49 74LS490 4.956,000 50 CAN 5.75 
74LS92 .75 74LS195 .95 74LS668 1.6910,000 16 AXIAL 4.95 RIBBON - 20 to 34@ 1.00 ft. 
74LS93 .95 74LS196 .95 74LS669 1.89

4.700 35 AXIAL 40 & 50 @ 1.30 ft .3.50~ 74LS95 1.29 74LS197 1 .95 74LS670 3.55 
74LS96 1.29CRIMPING 2.00 I CONNECTOR 
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DEALS D DEALS D DEALS 

OUR BUYERS ARE IN 'Ill'~ MICRO
CONTACT WITH EVERY MAJ01· 


SUPPLIER AND O.E.M. 


BUY HERE AT 1000 PIECE 
 l~I. ;fl. SALES 
Q uANT/TY pRICEs L..:::===11=E=D=IS=O=N=D=R=IV=E==*=N=E=W=L=E=N=OX==*==,L=L=IN=O=IS=6=0=45=7=== 

CALL TOLL FREE: 7-800-435-9357 * MONDAY thru SATURDAY 
ALL MERCHANDISE 100% (ILL/NOIS RESIDENTS CALL: 875-485-4002) * 8 :00 a.m. to 6:30p.m. 

GUARANTEED! 15 DAY FULL TERMS: Prepayment - C.O.D. up to $100 .00 - M/C Visa 
CASH REFUND! $5.00 Processing and Handling added to each order PLUS 

Shipping Charges. Please allow personal check 
to clear before shipment. 

JUST HOT STUFF SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 

POWER SUPPLIES S1 -MOD (KIT) 4116s 
$3.25 

Ex pansion 16K Dynamic$189.00~ 
RAMs for Apple, TRS-80 


prices we will be truly 

If you can beat these 

S-100 systems. T . I .. Mostek 200 NS 

amazed. OEM's at 500 
 Complete S-100 12 Slot Comput er . Ample Intel, Call for manufacturer. 

lot pay more than this. 
 system power w ith regulated power for dr ives. 

Call or write for fu II 
 Excellent for Subsystem or Hobby use. INTEL spec. sheets. 4 hours to bu ild . (6 conn. incl.. less fans) 

DUAL DRIVE SUBSYSTEM 8251 $4.95DISK POWER SUPPLIES 
PRIAM - SHUGART-CENTURY - MICROPOLIS 


+SV @9A 
 - SV @.8A +24V @7A 8255 $6.50US-384 89 .00 

- SV @.SA +24V @1.SA US·20S S2.SO 
- 5V @.SA +24V @3A US-206 69.00 
- SV @.GA +24 V @ SA US-162 89.00 

SHUGART - SIEMANS - MPI SY.." $~5~~~0°~i2 . \~ 
 VERY POPULAR 1.0. CHIPS 
+SV @.SA +12V@ .9A US-340 33.SO I f t h is looks l ike a Lob o 

+SV @2A 
 D rive System, d o n't be BY LEADING MANUFACTURER 

SHUGART - SIEMANS - CDC 8" 
+12V @4A US-323 S6.2S 

foo led. Just b ecause it 2 SHUGART 801 R 

looks like o ne, w o rks like POWER SUPPLY 211 4 ~+SV @ I A 
+SV @ 2A i--o-d neoe.sn't_s_m_mea_ll__n- it- has .t o coand_stt_ _l ike_ - 1oni k_el_o_n__ _ _ One o f the world' s two_ e s I ik e o-ne__ _ _ ast es - e e (? ) ---. S · $ 2 • g 5 
+SV @ JA •
 
+SV @ l. 7A 
 - 5V @ I.SA +24V @2A US-272 69.00 TWIN VERTICAL DRIVE$ most popu lar STATIC 
+SV @ 2A +12V @.4 A - 12V @.4A US-HTAA 37.SO 5" $550.00 - 8" $980.00 RAMs. Factory pr ime 200 NS 

------------------ Attractive, co nven ien t 
and compact Two D rive tested units. S o ld in lo ts o f 8 only.TELEVIDEO 950 Mass Sto rage includes FUJITSU, HITACHI , etc. 

Televideo 950 -$950.00 Power Su pply, Drives,
Televideo 912C- 665.00 Cabinets and Cables. TMS-4044Televideo 920C- 720.00 Double Sided, Double $4.25 

Track available too! $145.00 Kit (Less Cable) MM-5257ADDS R-25 - 710.00 
Also have 920C. SOROC , INTEL 2147 250 NS 
HAZELTINE, etc. What 

we don't have is room on 
 CMOS Version $4.50!~,;mo .-;~-80 CPU (KIT) The other of the world's most popular STA TICthis page. Call Toll Free I f II •I ,';..I' i RAMs. This one i s 4K by 1 organization. Don't8 00 number for prices. , I " . . I , . • J buy Gold, buy these, the price won ' t last!•·I l• · r ·F · ­world popular CPU " IC-ITOH PRINTER '. • , I 1 I 

offered in Kit. 2 ser ial, . 'J I ~J~.~ :itf . I 
3 parallel, CTC, EProm 

$499.00 Z -80 at 4 mhz. Software 2716s $7.50 (450 NS)
buad rate, etc. (less Prom & cable) $212.00 


Look closely at the 
 2708s $6.95 (450 NS) 
photo and see other EXPANDABLE RAM 
adds in this rag at Remember when 2716s wer e $50.00 and hard\~---J.$995.00. Perfect units, *SPECIAL*SPECIAL*SPECIAL* to get? These units are so beautiful it ' s hard t o 
warranteed. Onl11 500 pcs. Same story, This is the best all part with them. But we will, for a small price.
manufacturerer had too many. around 64K board Guaranteed! 

you can buy . If after 


S-100 CARD EXTENDER~ you see it, you don' t 

agree return for fu II SHUGART DRIVE 

, . 1 refund. Ban k Select$12.50 by extended address 
1 · ' lines orl.0 . 40H . *$389.00A&T* 8" 801R 

(Gold Contacts) • 
1 

' m---...,..-------------11 IU$ - D$K $255.00 $395.00 
As long as there is a Manufacturer had 
price war, we will fight 

too many, buys at 8" 851 R $585.00 your battle . Compare 
Double D ensity 8 " and 1000 piece rate,at your local Dept. 
5" Disk Controller sales dropped , so we got ' em. Fantastic buy, get 
disigned for S-100 IEEE 

store and buy U$ MIC RO . 
them while they last! Full warranty. 

standards. Uses WesternMEMOREX - VERBATUM -WABASH 
Digital 1795. 1691 

BASF FLOPPIES -~ 2 143 Chip Set. SIEMANS DRIVE 
BOX OF 10 ONLY : • --------------------ti 

5Y." SOFT $2 .65 ea . FANS $14.95 8" 100-8 
511." HARD 10 2 .65 ea. 

5Y. " HARD 16 These are brand new, 
 $375.002.65 ea. Very Special Price on 

8 " SOFT 1 D 3 .25 ea. in the box fans. Not 
 3-1/8" these BR AND NEW current production units 
8" SOFT 20 3.85 ea. noisey bearing pullouts. 4-5/8" Add $10.00 for Extended 1 Year Warrantee! 
8" SOFT 2DDS 5.00 ea. Never again at these low prices! 
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7400 

SN7400N . 19 SN7 4123N .59 
SN7401N .22 SN74125N .39 
SN7402N 22 SN74126N ... 
SN7403N 22 SN74128 N .59 
SN7404N 22 SN74132N 69 
SN7405N 23 SN74136N 95 
SN7406N 23 $N74139N 95 
SN740 7N 23 SN74141N .69 
SN7408N 26 SN74142N 2.95 
SN7409N .23 SN74143 N 295 
SN7410N 22 SN74144N 2.95 
SN74 11N 29 SN74145N 62 
SN7412 N .29 SN74147N '95 
SN7413N 39 SN74148N 1.20 
S N7 414 N 59 SN74150N 99 
SN7416N 29 SN74 151 N 67 
SN7417N 29 SN74152N 67 
SN7420N 22 SN74153 N .67 
SN7421N 35 SN74154N 1.19 
SN7422N 29 SN74155N 82 
SN7423N 29 SN74156N 89 
SN7425N 29 SN74157N 69 
$N7426N 29 SN74158N '65 
$N7427N 29 SN74160N 95 
SN 7429N 45 SN74161N 95 
SN7430N 23 SN74 162N 89 
SN7432N .29 SN74163N 87 
SN7437N 29 $N74164N .97 
SN7438N 29 SN74165N .97 
SN7439N 29 SN74166N '20 
SN7440N 24 $N74167N '95 
SN7441 N 79 SN74170N ' 69 
SN7442N 57 SN74172N 5.95 
SN7443N 79 SN 74173 N 79 
SN7444N 79 SN74174N 89 
SN7445N .79 ~N74175N 89 
SN7446N 79 SN74176N 85 
SN7447N 59 SN74177N 85 
$ N7448N 79 SN74179N '80 
SN7450N 23 SN74180N 75 
$N745 1N 23 SN74181 N 1.75 
SN7453N 23 SN74182N .75 
SN7454N 23 SN74184N '95 
SN7459N 29 SN74185N 1.95 
SN7460N .23 SN74186N 9 .95 
SN7470N 39 SN74188N 3.90 
SN7472N 34 SN74190N 1.15 
SN7473N 38 SN74191N 1.15 
$N7474N 36 SN74192N 85 
SN7475N 38 SN74193N 85 
SN7476N 36 $N74194N 85 
SN7479N 4 60 SN74195N 85 
SN7480N 59 5N74196N 85 
SN7481N \.10 SN74197N 85 
SN7482N 1.10 SN74198N '39 
SN7483N 55 5N74199N 1.39 
SN7485N 65 5N74221N '39 
SN7486N 39 5N74251N 95 
SN7489N 1.75 SN74273N 1.05 
SN7490N 39 SN74279N 89 
SN749 1N 65 SN74283N 2.15 
SN7492N 52 $N74284N 3 .90 
SN7493N 49 SN74285N 300 
SN7494N 72 SN74290N '25 
SN7495N .65 SN74298N .95 
SN7496N 72 SN74365N 68 
SN7497N 3.10 SN74366N 68 
SN74100 N 99 SN74367N .79 
SN74107N .32 SN74368N 79 
SN74109N 53 $N74390N •90 
SN74116 N 1.95 SN74393N 1.90 
SN74121N .29 SN74490N '90 
'SN74122N .39 

CMOS 
CD4000 .35 C04093 99 
CD4001 35 C04094 295 
C04002 .35 C04098 2.49 
C04006 1.39 CD4099 2.25 
C04007 29 MC14408 12.95 
CD4008 1.39 MC14409 12.95 
C04009 .49 MC14410 12.95 
C04cilO .49 MC 14412 12.95 
CD4011 35 MC144 \5 8.95 
C04012 29 MC14419 4.95 
Co.so13 49 C04501 39 
C04014 1.39 C04502 ' 65 
C04015 1. 15 C04503 69 
C04016 59 C04505 8.95 
C040 17 1. 19 C04506 .75 
C04018 .99 CD4507 .95 
C04019 49 C04508 3.95 
C04020 1.19 CD4510 1.39 
CD4021 1. 19 C0451 1 1.39 
C04022 1.15 C04512 1.39 
CD4023 .38 C04515 395 
C04024 .79 C04516 1.69 
C04025 38 C04518 1.39 
C04027 .65 C04520 1.39 
C04028 .85 C04555 4.95 
C04029 1.29 C04556 99 
C04030 .45 CD4566 225 
C04031 J .25 74COO 39 
C04032 2 15 74C02 39 
C04034 325 • 74C04 39 
C04035 95 74C08 •9 
CD4037 1.95 74C10 •9 
C04040 1.29 74C14 1.65 
C04041 1.25 74C20 .39 
CD4042 .95 74C30 39 
C04043 85 74C32 99 
C04044 .85 74C42 '85 
CD4046 1.75 74C48 2 39 
C04047 1.25 74C73 85 
C04048 .99 74C74 85 
C04049 69 74C85 2.49 
C04050 69 74C89 4.95 
C04051 1.10 7:4C90 1.85 
CD4052 1.10 74C93 1.85 
C04053 1 10 74C95 1.85 
CD4055 J95 74C107 ,,9 
C04056 l.95 74C151 2'9 
CD4059 995 3.50 
C04060 1.39 2'0 
C04066 2 39 
C04069 ..1·" 5 2 30 
C04070 ... 239,,,C04071 2.39,,,C04072 
C04073 3S 
C04075 
CD4076 ,,,.3S 

C04077 .3S 
CD4078 .3S 
C04081 .35 
C04082 3> 
C04085 
CD4089 ...'" 

74LSOO 

74LSOON 35 74LS164N 1.19 

J4LSOIN 28 74LS165N 89 
74LS02N 28 74LS\66N 2.48 
74LS03N 28 74 LSt68N 1 89 
74LS04N 39 74L$169N 1 89 
74LSOSN 28 74LS170N 1.99 
74LS08N 39 74LS173N 89 
74LS09N 39 74L$174N 99 
74LS1 0N 28 74LS175N 99 
74LS11N 39 74LS 181N 2 20 
74LS12N .39 74 LS190N I 15 
74LS13N 41 74LS191N 1.15 
74LS14N 1 25 74l$192N 98 
74LS15N 39 74LS19JN 98 
74LS20N 26 74L$194N 1 15 
74L$21N 38 74LS195N 95 
74LS22N 38 74L$196N 89 
74LS26N 39 74LS197N 89 
74LS27N 39 74LS221N 1 49 
74LS28N 39 74LS240N 1. 95 
74L$30N 26 74LS241N 1.90 
74LS32N 39 74LS242N 1 95 
74LS37N 79 74LS243N 1.95 
74LS38N 39 74LS244N 1.95 
74LS40N 26 74L$245N 495 
74L$42N 79 74L$247N 1.10 
74LS47N 79 74LS248N 1 10 
74LS48N 79 74L$249N 1.69 
74L$51N 26 74LS251 N 1 79 
74LS54N .J S 74LS253N 98 
74LS55N 35 74LS257N 98 
74L$73N 45 74LS258N 98 
74L$74N 59 74LS259N '.:!95 
74LS75N 68 74LS260N 69 
74LS76N 45 74LS261 N 249 
74LS78N 65 74LS266N 59 
74LS83AN 99 74LS273N 1 75 
74LS85N 1 19 74LS275N 4.40 
74LS86N 45 74LS279N 59 
74l$90N 75 74LS283N 1 10 
74LS92N 75 74LS290"' 129 
74LS93N 75 74LS293N 1.95 
74LS95N 88 74LS295N 1.10 
74LS96N 98 74LS298N 1.29 
74LS107N 45 74LS324N 1.75 
74LS109N 45 74L$347N 1 95 
74L$112N 49 74LSJ48N 1 95 
74LS11JN 49 74LSJ52N 1 65 
74LS114N 55 74LS353N (65 
74L$122N 55 74LS363N 1 49 
74LSt23N 1. 19 74LS365N 99 
74LS124 N \ 35 74LS366N 99 
74LS125N .89 74LS367N 73 
74LSl26N 89 74l$368N .73 
74LS132N 79 74LS373N 2 75 
74 LS 136N 59 74LS374N 2 75 
74LS138N 89 74l$375N 69 
74LS139N 89 74LS377N 1 95 
74LS145N 1 25 74LS385N 1.95 
74LS148N 1 49 74LS386N 65 
74l$151N 79 74LS390N 1 95 
74LS153N 79 74LS393N 1 95 
74 LS154N 2 49 74LS395N 170 
74LS155N 1.19 74LS399N 295 
74LS156N 99 74LS424N 2 95 
74LS157N 99 74LS66BN 1.75 
74LS158N 75 74l$670N 2.29 
74LS160N 98 81 LS95N 1.99 
74LS161N 1.15 81LS96N 199 
74LS162N 98 81LS97N 1.99 
74l$16JN 98 81LS98N 1.99 

LINEAR 
78H05 5.95 LMl414N 1 90 
78M06 1.49 LM1458CN/N 49 
78MG. 149 MC1488N 1 49 
LM I05H 99 MC1489N I 49 
LM108AH 295 LM1496N 89 
LMJQOH 79 LM \556N 1.50 
LM301CN/H 35 LM1800N 79 
LM304H 98 LM1820N 95 
LM305H 89 LMl850N 95 
LM306H 3 .25 LM1889 N 3 .95 
LM307CN/H 29 LM21 11N 1.75 
LM308CN/H 98 LM2900N 99 
LM309K 1.49 LM 2901N 2 50 
LM31 0C N 125 LM2917N 2 95 
LMJl 10/CN/H 98 CA3013T 2 29 
LM312H 175 CA3018T 199 
LM317T 2.75 CA3021T 3 .49 
LM318CN/H 1 49 CA3023T 2 99 
LM319N/H 125 CA3035T 2 75 
LM320K·XX · 1 49 CA3039T 1.49 
LMJ20T·XX• 1.25 CA3046T 129 
LM320H·XX· I 25 L"13053N "9 
LM323K 4.95 CAJ059N 325 
LM324N 1.25 CA3060N 325 
LM 339N 95 CAJ062N 4.95 
LMJ40K·XX· 1.49 LM3065N "9 
LM340T·XX• 1 25 CA3080N 1.29 
LMJ40H·XX' 1 25 CA3081 N 1.69 
LMJ44H 1 95 CA3082N •69 

LM376N 3.75 CA3097N 1.99 DIGITALKERn.
LM377N 375 CA3130l 2.49 
LM380CN/N CAJl40T 2'9 Speech Synthesis System"' 2•9LM381N '79 CA3146N 
LM383l '95 CA3160T "9 ~~~!~~A~11;,~~:i:::::~~e~~~ 

Qitled c11cu1I$ II c;cnTl1nS a speecr.prOCH)OrLM386N 149 CA3190N '95 cl\1plS~C)11'1d~ROM1r.dwl"l!n1,1sed
LM387N CA340 1N 69" 9 ...,Tl'I e•lernal Idler. am1J1f1er. 1nd SPllBll.er. 
LMJ90N '95 MC3423N P"odu<:esaavs1emwr.oe:11oene11le•r.ogr.aual!ty 

395NE531VfT 3.75 MCJ460N '" ~oct11ncludrnQ!nen1lur•1,n!lechon1nd 

NE555V 39 SG3524N 3 .95 emo11u1 s ol! r. eorog1n1lsP11KhM11e. 1ernlle. 
1nOCl\ 1 lcJren'$~01C11s c1nt>esvnlnU1Zlld

NE556N 98 CA3600N 350 
NE56ll 19.95 LM3900N 59 • Comolelitly •"°'"1)1111CNn1 sy>1em. nor 

rBQu<nng10.cce~conlrollBt
NE562B 795 LM3905N 1.49 • Ce~nfldlot>eeU1lymle•l1cod1omos1 
NE565N/H '25 LM3909N 98 popul1rmoe:•OP'OCll~CNS 

NE566HN 1.75 RC413 1N 295 • 2~tipo1111 bt111dd<$Ulble e~P"•Uoons 
•M11e.1emt1e.1nc1cr.•ldren·s.oces 
e ~~1~1r..::!>0n •nd empl1.u1sor o"gm1INE567V/H 1.50 RC4136N 1.10 

NE592N 275 RC4151N 4.50 
LM702H 2.99 RC4194 '95 e Addte»es 128~olROMd.,eclly 

LM709N/H 29 RC4195 '40 • 	C17nmunores,..1hsll!<01Cloc~fld 
dyn1m•cROM~

LM710N/H 98 ULN2001 '25 • TTL C()'nll&htl~ 
LM711N/H 39 ULN2003 ' 50 • MICROBus · ~ C()'T>Nhb" 

LM715N 1 95 SN75450N 59 
LM723N/H 75 SN75451N OIGITALKER"" OT1000. Sei t contlllMd 
LM733N/H 98 SN75452N " bollrd th9t - with Ju1t e t.pe.1kw end e 
LM739N I 15 $N75453N pc:M91' 9upply- cen rwttje oft any d•lred " 
LM741CN/ H JJ 5N75454N " combln•tlon of 144 watdll. $4BS.00 
LM 741C N·14 SN7 5491 N 89" 
LM747N/H 5N75492N 89 DIGITAU<ER"" DT1 050 .Ch lpMtfo tOOlldlng 

Qlv!tllkw Into your own . ....1uet1on dMlgn.SN75493N 89 
5N75494N 89 

Apple II Plus w/48K Supermod Video Modulator 

Disk 11 w/Controller Integer Based ROM Card 


ACP PRICE $1995.00 


Hi·SO".tel Serial 1/0 S18900 0565 O:g1·Sec1or 534900 l11 tege1 ROM Carel $18900 

Centron1r.s Pmter 110 18000 :aiir: Grapl11cs Table! 6750{1 P1010 Carel 2195 

Applesolt ti Firmware 18900 DC Hayes MOOem II 34995 M & R MOOuta\or 2995 

Apr.le CICICk 26900 Oo wi M...er""""" I ru. J.ll ~9~00 Cas;;ette .. . 54.95 

lntrOI X·10 System 11995 Disk II 45900 16!< Upgrade Kit 5495 

lnHJI X-10 Controller 26995 Pascal Lang 1)ys1em 45000 OesklOO Pian 9800 

All Music Synthesizer 25995 Para11ct Prmter Card 165 00 8" Floppy ContrOl!e1 35000 

16 Ch AMl!XJ 1npu1 24995 Commu111ca1i0ns Ca1d 18900 Heurisr1cs Speechlab 17900 

2 Ch Analo'} Output 16495 Bus.ness ::iottwa1ePkg 62500 Romprus + 169 00 

13·Key Keypad 11995 CO'VuS 10 MegatJyte Onve Sl.()ertalk.er 27900 


~~~~-·~~e ><~~'S'oo~~ Oo••o, . "~ 
lnfmmation Analysl Package, 

12" BfW Monilor ... $3995 .00 Option A Plus: Disk II for Apple Ill. 


• Apple I• Oplion B: Same as Sitentype Tnermaf Prinler ........ $4765.00 


Op1ion A Plus: Disk 11 !or •To subshlule 128K Apple 111 lor 
Apple !11 .. . ..... $4395.00 96K Apple Ill . .. .. .Add$450.00 

NEW APPLE PRODUCTS 
•	 ·APPLE fAN" - Cu1es\11i::-:!!ll Cl'~ homCMrcr~ • DOS 33 UIJ.lt'30eK.11S 2J~tro1esVaqe•n !6·secl7 


ITWl!ti~ sr«AQlll¥U t..tir<e S4995 1!7fl\itl 56SOO 

•	 "BIT J" - New SO J 24 VitleU Boa1a lo<ACO'e C9!1lllle1Cly • M:vnla111 Har~wart Ml•SIC Bo;irtl. ties1 yer ­

c!JTIPo111ble ...1trtPasc.i1 532995 16c~'l!ls SSSOOO 

• 	 ' BARWANO" Hew1 eu p CkJtd HEOS·JOOO 9,, CM:' • Cmt 1 0llt111 ~1:11.1D"ll~ilf~ 


on !e1ir;edlPAOOie 519900 soeed11C•e.:istar(!StQ'.IJrlsstau:lardC11lll1tfS.~ed 


• 	"SEClt Pli'I..[ .._1>.· ICl'IJnn!IA.l[I ..r:ttaTOll:J!l:f' !1 1Sk l1.J.l"d11~AO:l11IOt'lalEf[IJC~10CJ 


a~a1w:11esred S9950 rlf\,lftMd fl\itnual Vef"dcrtilt t •Po1rml 514S OO 

• P,!1:31 Rcv1S1<J11{1l AG.1!.utailiveand• "APPLE FORTRAN" $t7500 

• "APPLE CRYPTExr·111data N~arcl ctia1n:nr,icapatii11 r.estcPascalerMf~I 56SOO 

security $44900 • MM!am Hardware hPa11$!Qll C/lil5SIS 8 nllr~SIOIS 


1!7Atiole Ha11;tware11 st11wa1 ese1oc1;i1;11e· · e21Ar(iuoncs1111erf acard.11y&sr2 515995 
lrcldes~suooly Avatl Sm'I 

· e· oiskQlt'Yi'SbA~e.Cmrra1rr. OOS. T'M1 8 " 
• S1f\ilt1 ltrm Aride 80 • 24 vceo Card $61900d1"" sc at>.ll! ta1 dcable $145000 • S)'llllex X· lO $34900• MICROMOO(M. - QC ~yes S31995 
•AroitS1teo!)'[)t W11 nAC()lt ln1ell>Qtnllnler1ace• "OJGISECTOR" Co-r.ens vtO!Q ll'CJl.tl ti H~P.es 

554900gra(lhies 534 995 
•NriA" CJlllOl l't.l~S.~ '""'1...f;; Clo:.k.'"' • Catl!cirnla Mic1oproduc11 

-	 S12495VitiCalc Keypeds Numberlc keypad wllh •Pace. • NEW• z-ao Sctbd llJ APPLE CPM 22 g M BASIC 

apace ESC keyaror ViaiCalc comp.ah· 
 50 SJ2SOO 
b ilily .. . ...... S\6900 • SEC €CHO II StJeffh s~~1~s1m :s,••t5 

NEW APPLE SOFTWARE 
1 CYIHSUIJ:E ~ ~II \.Yl'$1CJt al St r Ra«i-s frcm 4 "lflll l1t11ll" - H1·Res Sllflllatiooor WestrmG\lf"flQllt 


Ala11o-id1s~ $3•95 ill!'l~ Slftl ~~~UN&f'" $2995 

2 UftS1tck •111:it1h1tull-H1·Res,Tr!rdl.lfles .e1c $10995 5 ·a,,.. Tu'91wP.:b 11" sel9.9:i 

3. 	UTUlllS ....... ..... ...... .. .......... S29.95 6 ·•r.D GITMI Klr . 5&195 


7 llW! Awre l-110 cPtM Sottware Cati tor Pru 


- - ...... lllot,YCM<I __...~ --· _ ..........._..
_,,,_,~ --...- ·-­~_.., -u -- --··~oa-<--"'·_ ......... -- ~ ­

~f§E~~~ 

EXPANSION CHASSIS 

E:--.e.:=:7..!.~..:::...­
..'""l'o..IY- ....~l• l • l'lll­
- ·•,,.e.•lf>"'l•-CN•""r"" 
..- ..•¥••"'-""-°"'·-- ­__ .,, ~·"'""""'°"""'"""""'­
""'~ $&49.00 

mVISTA 
COMPUTER 
COMPANY 

APPLE™ 

40 CHARACTER 


TYPE-AHEAD BUFFER 

MODEL 150 

~CONTINENTAL SPECIALTIES 

M1d11 lM·3 40·chanoel Logic Mon.tor 58500 
Md1l lM·l Log1CMonttor 6000 
Mad11 LM·2 lOCJIC Mooi!or 14700 
MA.1·100 100 MHz Por1ati1e Frequency c~~1~r00 
lbi4 e!LP· I D'l)tl.aill~Prcu 5000 
lllMellP·Z Ect:t0'1'ty LOl)!CPllltlt! 2800 
MMll LP·l Hllfi St1ro:H1:91C Probe 7700 
MMel lH·1 lQJ"C. i"r00!: ~ 11 2195 
Mlldd llC•1, l TM l.l:qc"~ .\rolysfs K1LS 220f250 

Proto Boards 
::~ ~~gj tgj 
~~: ~~~. I(~ :~:~ 
., -'.. ., . ­00 '".,,~~.-,""'

LM348N 1.85 CA3083N '99 ·c·o··· o· "...s·e·M·1 N a u·c·r·R·s~ '.\ ~ \. 
LM358CN .98 CA3086N '29 
LMJ60N CA3089N 275"9 SPEAK!.l~tf"tlt!ti~ \.. ~ =-~,)r<~· 6900 ~~'~'!'.. ~~gg ~~:~t=,~" 1~00 

___,,__ _..- (o.GIJO'ISotlP<n~~)t ~aoo ll'H<S;.;oxo:, JUO BASICG,n l'PrOQ'J•~s 1900LM372N 1,95 CA3096N 2'9 

""'ATARI' aoo & 400 
Personal Computer System 

ATARI 800 $825.00 
ATARI 400 $449.00 

ATARI 800 Include•: Computer Console, BASIC Lang. Cartridge, BASIC 
language Programming Manual. 800 Operator's Manue l w/Notebook. 
~RAM Module, Powe~~~!·c~~ch Bo~ StJe'"'~ 

3500 

~~~ ~~~ ~: ~ ~;~ ~~~!~~(- ~~~ 

~~ ~~gg ~~~~~ ~~: ::~~M~ 11000 

~tfl&'I !~~ ~ ~,c~"»"''' ""'~ ~~~~ ~:~:M M~MOO.,., moo 

::~" ~~gg ~;:.;~qi\ ~~gg ~~~~~ 
5'0tl Bui:'" 4200 l~OO t.1"""l"t<M ii'li '<tto:' ~ 
~i:iy, 1 ~500 "-lt•"'1:~l 3~00 D<•""'9CD"lillltt l'•" 1800 
"O"l'lown;t ~500 ..o'l( (ln Ol (trnric\ 3'.>00 i'l!.'IOt t:rlv°f" r.-, 18(0 

~SllCO Conl1c.1tt PU 1800 

SINGLE BOARD COMPUTER SELECTION GUIDE 
1aua PUttuaa AC, PUCE ucmun HUG 'lGCUSDl ACP U ICE mLISUU 

FX.R5C)lll(i.8DUDl• i-IK 64900 NIA SC·SBC100 .,.zao 2J900 
$YM·I 6$02' 23900 AtldJ995 AIM 65 6502 JlSOO ADd4995 
Ctomtt!ICG lBO 40900 NIA Cosrn.icV1p 1802 19900 "" 

MRTT! I.TEXAS IN S TR U M E NTS 
!Ll!CTl\llNCS" 

INTELLIVISION
99/4 PERSONAL COMPUTER Ac.PLOW PRICE 
Suoer1orCotor. Music. Sound & Graphics­
&a Power1ul E:ii:lencfed Basic- All Buitl·ln. $259.95 
Now! Special TV. GAME CARTIU DGES 126.85 
Adapter lets you use 
your existing T.V. set 
as acompulerdisplay . 

446 BYTE June 1981 

http:ll'CJl.tl
http:1trtPasc.i1
http:Add$450.00
http:Sl.()ertalk.er
http:DT1050.Ch
http:SPllBll.er


l 

LOW CO T FL PPY 
DISK SUBSYSTEM 

5..i!:~ ..... Foo 12<H1- 121VISTA Flo{lo,oC'.<wi r•(Jll· 
lr! •IS. 100t C.u.•·. ~•~yA Catl'G CPJM 
o.~ ~.. t.onQ s,...,1....,. ~,~CJ!letj , ,~,'""' 

W ll!rou• llo'OO<J S<I~ IT<IH.00 
tt't'IUU- DH llC1"r dill mu.u D• lllU miltt 

SAVE S300 00 tS1199 00 VALUE 

WATANABE MIPLOT 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 
1. Proven Quality Faclory tested products only . 

2. Guaranteed Satisfaction 

Call For Special School Discounts 


1981 CATALOG NOW AVAILABLE 
Send $2.00 for your copy of the most complete catalog of computer products. 
A must for the serious computer user. 

TllE lAST WORD IN 8" 
FLOPPY-DISK ENClOSURES 

THE VISTA V-1000 FLOPPY DIRK DRIVE SU8SYST'EMI 
• O...~... rllr.:lll ~ ml't-li:Jl~~-llUAl"'il · &..ii 
ll:l ~--~~.... !Gld~lhr:mt.i;:t0.1111 
•rdl...,.,...ftSh.iQr!llZPl'•~n•n:t1~11C11""'3.• :5.17JGlll 
Q:IClll)'ll:l'll Qo.=o-041;1 ~· ~~cD'C~O.~IMnt.1111 • 
..... . 111. .-.:i OS HAUdlrdl • Ad11Q:r111~h:ft n-~nilll"Clla. 
~111i.at:1ct'W'Qltn:IPlllNl'tlill:lllll • O..erno.llU#Ua • ~ 
.ll'UlU'anll\nl:rlo..,,llll'IMC!lliMl'.-..rrtfrlW.*"""_,GD11tlX*IDYCl.W
11111*'1 • D'M& p.J CUllO'~WWQ...,_ 
C-ET..... ...... . .... .. .. .. .. ... .... .. $ 3115 
CUM£Tw.«11 m -ot~~ ( ~cx-11Wf&t<1t11t $1595 
CAlllET ..,. 171 Q:i.dlsG11~r~C1Ma~&co1 Stt95

wn;i S~~~~K 

• 

NOW SAVE ON 
TRS BO ADD-ON 

ONLY $299.DD 
2 DRIVE CABLE .... . 29.95 2 FOR 279.00 Cl. 
4 DRIVE CABLE .. .. _39.95 

MINIATURE COMPUTER 

lM•Krofk-1 A COMPLETE 
~ COMPUTER 

~-::: 1 K KI T ...... ... .. 149.00 
2K KIT .. .. ..... .. 169.00 

Manu al .. .. .. .. .... 10.00 

The Vista V300 Printer 

: r:t.:.~:E.. B• \1;'{1 "'(~ ..... 4... :UOO:";I 

• u a ... ~---"'Cl ~. ll(i;.Q-.·-­ ~-
• •b ~ ..·~-
• """"'""' · "~· r>"-"" ..,.,..: !.";':'/~~;.:;..·._.. - I 
• ~~,.-.,t"l- lN'o( lf' -
• \Ul'll.ill r><f .... "~" ( 

. ~:O:--C=· •• $1895°0 

SOCKETS 
W11111W t a p:)Laur 

:: 
",. 
~~ .. 
:~ 
·~ 

J 2' ·~ 
35 59 

~~ i~ 
~., 11 [1 
!9 t •l) 
85 • :>O 

110 149 
')5 'b~ 
'~o •89 

ATTENTION VIDEO HOBBYISTS!!! UllC Ca.llH1 IUT •.. , •. 159 .9:'1­* BOX BUILDERS 	 litjl( • M H1 AIT ... ,. :117. Sl:r. 
*USE AS REMOTE TUNER / TIMER 3?1C4 M H"l IUT ,, , . • • 2'8'il . Sl.5 

*FULL SCHEMATICS AVAILABLE ~. ""MH..IT ,,, , .. , ..... 
*FOR ONLY SS.90!- FREE W / PURCHASE 

A Recenl 5f)er:1al Purrna~C AllllW<,. U~ To P•<!>C'nl TM! FolloW"'l9 

NEW. UNUSED COMPONENTS 

Frt• Tiii• ••IHUl lldH Cu11tt1 flltclr~er 


l>ft('lit!ll ~1lr.ll:l1 

J"(l "'"'1 '°DPl"O:l1.l..m• 
7 Flf " rtv • &it,...., ..,;o, ALL FOR 

(/\1 30' 4 0.. ro.,T 
JD<:.<1aiCl'"<•l.t."l.l,1tMH''J<k~>eer1 

lle;i.oo.~ 1G1~1 
J lCOO n"' 111 I~ Omi M~l!M•.l 7495 


Call For Volume Discounts 

FLOPPY DISK DRIVES 

_ 

Tandom TM100·1 5'1•' Dilk Drive 24995 
MPI Ml·~ 1, •_40 lrlC:kS 13995 
5ttuoart 5A400·5'.- 35 lrac: k3 .. 19500 
5huCl•lt 800r801 R 8''... . . . . .. . .. .. .. .. 449.00 
5 1em&n11. 5huOar1Compahble Modal F00·120·80 429 00 
PER5CI MOO&I 277 Ou•I 119500 
WANG0/ 51EMEN5 5•,:," Duve 290 00 
MPI B51 5~•· Dual ... • •. 348.00 
WANGO/ SIEMENS 282 Dual 5 '1•" .• . 395.00 
WANG0/SIEMENS81 .. . . .. • 29000 
MP 19 1 Doub!& Tr1c:k 0."1111~ SoilQl• Sod&. 80 Trac:k3 . . 37500 
MP I 92 Doubl& Track Q•"••rr Ooulll• Side. 160 Tr 11. ck 4 75 00 

51100 MICROMODULE™ PRICE LIST 
MOO EL NO DESCRIPTION PRICE 
9600A $1rigle Board Moc1ocomouler 5495 00 
9609 Ad~;,nced S1nQ1e Bo Co mo (68091 595 00 
9601 16 Slor Mo ther Bo_.•d 17500 
9602 Ca•dCagC!' 7500 
9603 8 5101 Mo1her Board I 0000 
960< Power Suooly 17500 
9605 DC Input Powc1 Supply 32S 00 
9 61 0 Uhhty Proto Board 3 9 00 
9611 A"'" P<ex:1M emo1y Module 49500 
9612 Butlered U!•hly Pro!o Board 4900 
9616 31KEPR0M/RAM Module 1S000 
961 7 EPROM P109ramm1n9 He ad 2SOOO 
9620 16 Channel Parallel 110 Module 29S00 
9622 Se.,al·Parallel 1! 0 Module 32SOO 
96?7 16K Stai.c RAM M odule 4 70n s 39S 00 
9619 32K 51a11c FIAM 45-0ns 69S 00 
9619A J 1K s1.111c RAM 200...s a9s 00 
9630 Card Ex1ender 6e 00 
9640 Mvl!1p1e Pro9•amm;1ble Timer 39S 00 
96 50 8Cl'lann~1 Duole• Se• •a ll/OMoa 39S 00 
9655 1n1e11igenr rape Con1roller sso 00 
96103 32132 l.'Q MoOult' 27500 
96701 Contac1 Closure Module 35000 

U/\IP0PUlATEO 80AAOS rAISO Ava11ab1e1 

• 	 ~•8'.MrrO .. , 31 .1, 
!WeflollO..tall N 11tltU - H .llll !I 

UV 11 Eprom 0 Eraser 
M ode l UVs· 11 E $09.95 
tle1k)...1 E1irom •,;•1 .1 11on1• 

S.·u: •n•cl 11 ·~ •\ [lvp;i1.., 
f' • tJ('•P ~('n ('•• 

Mode t5·5 2T••. S325.00 
Pr n l • ·'·'-Mln.'1 1 lnd11<;.lr1, 1I M OdPI 

S-100 MOTHERBOARD SPECIAL 
8 slOI c .11oand.:i ble w/9 conn 
reg 569.95 .. . NOW 55;:,95 

$HUGART DRIVE 449.00 

• :>l'tt..::•... :~~~~ "'Col!! ~1"h "'L SO 
• 9· Ow.!!' -1'1 Oout1tt"·D.·"""¥ a~ $1E MEHS 
• 9'0Qny W1u.1n1v FDt:;io.& 

• CttECKO~A/~~lr::-.°d:tt. PRICING' •l l .OO 

ACOUSTIC MODEM~ 
~;~;o!!.~:~··~~·~'' ~ 
'D' CAT MODEM 	 NOW AVAILABLE 

$199.00 
5.1.,!l'OllM ..SO'ilMONITORS g· eM 16'i1 00 
~illl)'O\IM4:l1:l

s.riy0~1 1'2CX 
1S" B.'W i •g oo 


Si\"'Y060 1J 

~~, 2 CJI 1J"COIO< 42900 


BM' :ngoo Lf'tldll , 1:1' 14~ 00 


Gree,..~ ~:1'7900 

DATA BOOKS• COMPUTER BOOKS 
19801C Masrer SS99S 
INTEL Oala Sook 7 50 
INTEL MCS as Ma"Ual 7 50 
SALE • OSBOFINE BOOlll:S • SALE Sala 
lnltO IO M•ctOSVCJ. 0 11SO 
ln1r o 10 McciosVol I 1250 
8080A P•CXJ•amm1ng 11 50 
6800 Pr.gramm•ng 12 50 
zeo P<og1arnm1ng 1600 
Vol II Some Real M.cr00tocess01s w/Bonder 17 SO 
Vol HI Some Real Suopo.I Oevoe:es w/S1nC1er 27.50 
lnlrO IOM1C•OSVOI 111 18S0 
8086 P1ogramm1l'ICj 14 9S 
zaooo Prcg1amm1ng 14 9S 
Intro lo Pascal !49S 

SA.LE • SYBEX COMPUTER BOOKS • SALE 
,,"...CJ ... (, ,,, ...~ 


1,..1r,u. •11 rol' • '<('l1~,,~ l'-..•,.., ...... C.nn•1 M•""'l 

'-'l ' ~( f"•,..,...·""'• '''""Chol)". 1n ~y>, h• r11 ' 

r.~,.. •r(ll'r• ,.......,. l n"'''·•~· "'1 1•·~"""'1""'\ 


P..rq•.1n '"'.-v:I t ~ .. /flltl 

P 11,l""""'"'l tr•···Zl!iOOrl 

p'Oll'·""l..,,"'il !11'• f,'<I)~ 


~2' Ar.11 ..-11•"°"~(}.i 
CPMHM~· 

STATIC RAMS 
MICROPROCESSORS 
zaoo1 1sb11108Mb st8900
zaoo1 •6 ti11 10 64K , 49 oo 
zao. ..10.15 
Z80A 1450 
F·a l3a50I 1695 
2650 189S 
CD1802 139S 
eo80A a so 
60eOA·4MHl •9.9S 
SALE 8085 1495 
8008·1 1<!19S 
290 1 990 
290\A 1495 
1903 4·b•I Supers11ce 19 95 
TMS9900JL 499S 
CP1600 3995 
6502 11 50 

DYNAMIC RAMS 
.i• " •"O 16 0\. PI '°"'I 
$<Jtfll ll4\lh 
41156K\16Po" I 
405041<;,1118P•" I 
.&tlf{) h . • ! 1.Uit.'°"1 
40964K • l116P,.,1 
~104 41( • I 11 f;P1nl 
40274K<li16P"11 

~;:; :=~ 64K .ioosl 

~~;g 1~H s~~:.~s5 

\ 

THE VISTA V-200 FOR EXIDY 
Priee Sll1•11n9 /H, llt>w "11 $ S1 I H .00 

~., ~ ,..... 
" • t..nr~ lh>tl!I ~ 
'4f» I IQ 1 1)(1 I fl~°" .'~ '-'• 119"Dtl 

~,.lltAl 
·~ I U l{lll-~ r'ICI'> ,!.'"100 

I'. ' 't.IQ 
HI~ VII\ 1~1HV 
~.. >tt"'1 

'r.'W f .!7 1, M(Cj llk'r"!' .!,lb!. 19"/9..:xJ 
ll>:lb'"C'.., 

EXPANDORAM II MEMORY KITS 
• Bank Se1ectab1e • Uses 4116 200 ns. 
• Wn!e P1otec1 ow* Power BVOC ±16VDC 
• Ptiantom Ni~;(.S • UP lo 4 MHz 

E){panOO 64 K11 (41161 Assem. & Tes!edAdd $50. 
16K $249.00 48K $435.00 
32K S2B9.00 6•1K SSOS.00 

$39.95 TRS·80/APPLE $39.95 
MEMORY EXPANSION KITS. 

4 11 6's. 16 K (200/250 ns.J 

16K 8pcsto• S39 .95 RAM 
w/1ns1ruct1ons & iumOers 
Call For Volume Pricing 

• Special TASSO Schematic S 4 95 
• EJ:pans1on ln leriace Schematic S _. 95 
• Elloans 1o n lnter1ar;e Connec10' 7 95 

32K STATIC RAM BOARD 
S · 100 

6501A 1695 
IM6100 2995 
8800....... ...... . ... 11. 7 5 
6800S 2 0 MHz 19.95 
6802P 1795 
a035 199S 
8039 .. . . . ........ 19.95 
a75S 499S 
8748 699S 
6809 379S 
8086 699S 

ADVANCED SUPPORT 
AM9SI 1 Aulh. Processo• 17S 00 
9S11 A"111Processor 17SOO 
9S13Unov T1m1ni;i 79 9S 
AM9517 OMA Conlrcller 18 9S 
AM9S19Umversall,..!e11uo! 18 .95 

Z-80 SUPPORT CHIPS 
Z80-P10 15 MHt 875 
ZaOA·PIO 40 MHz 119S 
Z80·CTC 15MH1 87S 
ZaOA·CTC 40MHz 1195 
ZaO·OMA 2 5 MHz 29 95 
ZaOA·OMA 4 0 MH1 36 95 
Z80·Sl0/ 0 2S MHz 3S9S 
ZaOA·SIOIO 4 0 MHZ 39 40 
Z80·Sl0/ I 15MHz 3595 
Z80A·Sl011 40MHl 3940 
zao·SI0/1 25MH: 3S9S 
ZaO·SI0/1 4 0 MH1 3940 
8080/8085 SUPPORT 
8 l SS/81S61/0 249S 
87S5 1/0 w1I~ Ep•om 64 95 
8202 Oyn Flam Con! 34.95 
a20S/74S 1380ecode• 395 
82 118bt! 110 
82T4 Pri O,, l yln1 
8216SusD"•er 
8114ClockGen 
8114·414MH1) 
8126 Sus o"~er 
8T26 SusOriver 
811aSys Control 
823a S\'5 Con1 
8251 Prog 110 
a2S31nl Trme1 
8255 Prog 1/0 
82S7 P•og OMA 
8259P1og Int 
817S CRTConlroller 
8179Prog Ke~board 1595 	 111,JW 110 ..., ~°"°"" 

flUl)'J 1 10 ~ ~Co<.i:Mr6800 SUPPORT CHIPS 1Ul1• iro ~ ,, , .., ,Of( ....I 

6810 118 ~8 Ram '75 
6820 PIA ~~:~:, :~ :: :;~ ..,,_595 
6811 PIA 	 ......n. :im 11ro:. (4oon ._'Q)!,. ..,.Cl"650 

U.~ >061 >No ~ W- .i....,.. 1.., OP 

6834·1 511•8Eorom 169S ""'">C'J JO) rto. °""'""' "'11111lf' 
6828 P"o"1Y ln l 	 19.9S 

U.'11~ .ll» ll!!ll C:ir-rt·~ ~it" ,r,,684SIH046S05 CRT Cont 	 39.9S U.'11 10'.1 11!»"- l#"r'I .....,,. ..,.~ 1tl68 47ColorCFIT 
..... \~1 JO:> C.-- """"' "- l r'" Q.. ,..,6aSOACIA 595 

68S1Seual Adao1er 595 

499S 

:~:: ===-c~:.06 ::: 
6660 Modem 	 10.95 """* ' * '"""' C-.i..'Ul>' "'1'COI' 110.
6862MOOula1or 	 11 95 ....~.lOI~ Ji» ·~ c.r- ...._.... 1..,Cll' , ,,, 
687 1A 1 OMH10SC 	 2S95 oJo ~ )(IU )I.') · ·~._ °""'"~"' (ii. 1.., 0" I •O 
6875 695 U.'111"4 JI)) •e..,.. Ca'9" """""' "°'1'I (If ~ 11i 
6a80Bus0river 19S 
MC684aa 	 19 9S IC SPECIAL PURCHASE 
68047 	 24 95 

LF 13508 JFET Ana109-Mulh 8b•I 895
SHIFT REGISTER SALE 1CM 704S P•ecis•on 5tooWa1ch 13 9S 
1S04V ,.9 252S 149 CMOS LEO Slopwa1chlnme1 . ....... 19.95 
2507V ,.9 2S27 149 ICM 7107 Oscrflato• Con!rolle• . .. 7 50 
2S17V ,.. Seven Decade Counter .. .... 189S 
2S24V 2519 1 49 

2528 1_49,.. ICM 7209 Clock Ge,..e•a1or 69S 
2533 149 ICL 11 0 7 3'> Oog•1AIDILEDl 149S 

MC144J3P 3•, D1<:J11 AJO Ccin.c11er 13 9S 
ICLa111 VoHage Rcterence 1 9S 

6502 SUPPORT CHIPS 
6520PIA '50 
6S2 2Mu lt 	 11-9S 

LM 1a50N G•ound Faun IC 3/100 
LM 2900N Quad Amph1'er 211 00

6530·002.003.004.005 	 21.9S LM1917N Freo ro Voll Conv 111 996532 	 199S AV·3·3SSO 4 1 odc911 OMM 149S 
AV·5·3S07 40MHr OVM 99S

6S51 	 19.9S 
PROMS MEM 4963 M..:is1e1 Smoke Oelecror 11 9S 

11084S0ns 825 27SOa 32 • 8 Prom llM 56001 2 95 
1708·66S0ns '50 G1lS M 6 channe1Mosrer 1 49 
1701A '95 ULN 2003A 7 channel Drove• 99 
2732 44.95 2101AL·4 . . . . 1.9S 
2716·5V 14.9S MCM 1450S64bo1Sta11cl"lam 695 
'2716-SV. 12v 199S MOC 1003 (4N18J 0010 Couole• 3/1 00 
17S8·5V 199S SPX33Qo10 Coupler 311 00 
5203AO 139S IH 504S CMOS Sw1!Ch OBST. . 4 50 
5104AO 	 149S VA304S T1ans_ Ar1ay 1.1S 
IM 5610 . 3.90 TR 1401AUART .. .. 1.9S 
a2s11s512 . ans! 1695 MR !007 Oyn. Mem Sho ~· Reg ... . 39S 
81Sl23 31 ~ 8 ,90 5736 Cale Con. C11cu11 . . . .• 2/ 1 99 
82S\162S6• 4 '90 S763 Cale Cori . Ccrc111t. . . ...•. l.9S 
815 119156• 41TS1 '90 5J1alVCh. Oisp C11cu11 . 4 50 
81S130 sn • 4 IOCJ 6.50 8080A8 Sil CPU ..... 	 . . .. .. .... 4.9S 
a2523 695 81S21 31l1 Sta!ocAAM ............ 111 99 

825t3\ •495 8700 CJ a 81! A/O .. 995 
825137 	 149S 27S8 SV·2708 EPAOM . ,. 12 9S 
745387 . • ... 8.50 MM52aONPO 411/C2 107/TMS 4060/ 

~: 

-..:

9't 

t i t 
1• t 
1r~ 

1r) 
XI~ 
• •~ 

it1 
...... 
0)

,o n 

:~ 
•1\ 
• I ~ 

·~ 

.. 19.9S . 
1 :., 

31199 

t:1!! r.:=======::: 
3995 SOCKET SPECIALS 
1:1995 

1595 
 i• Pin wl'w-2L • . , . S 35 

20P•nWt*"1L 75 
1a P1n WI . . . •. 15 
21 P1nSl1 . . . ...... 15 
14 Pm Wt .... ....... . 100/12.00 
16 p ,,.. $/1 ........... . 100113.00 

C.. " rw..o1wna 11ucrw:11 

FLOPPY DISK 1/0 
1771·01 8" & Monttlopoy 14.9S 
uPd372Nec Flooov 4995 
1781 Dua1F1ooov 199S 
1791<1 1 Dual F1ocpy. 3695 
uPd765Floocv 499S 

A/D CONVERTERS 
87008b otB1nary . 13.50 

8701 10 b•l Bonaiy 2200 

87038bi!TS 1351) 

~VOl!oFreQConw 71S 

8750 3'-• Oog11sco 13 95 

1408L66 bit 39S 

140aL88b1I 595 

DACOI 0 to A S.9S 

DAC08 99S 

DAC100 1S9S 


TV CHIPS/SOUND 
AV38S00· 1 6 Games BNI 
AY38SIS Color Converter 2 95 
Av3a603·1 Road1ac:e Game a.95 

AV38606·1 Wooeoul Game 9.50 

AVJ8607·1 Snoo!Jl\g Ga~1e1y. a 9S 

AVJ8910Sound Gene•a1o• 119S 

SN76477T!SoundGene•alor 39S 

MMS320f21 TV Synch Gen 99S 

MM5J69Presca1er 39S 

LM1889FIFModula!or 39S 

MM57100 NSC Color TV 6 9S 

MMS7104CIOCkGe n 3 7S 

AF Modula!orw/Aud'o 69S 

M&F1Modula1or 199S 


WAVEFORM GEN. 
8038 F,mcl•onGen 39~ 
MC4014VCO 29S 
LM566VC0 1 9S 
XR2106 Funchon Genera lor ... S 1S 

SHIFT REGISTERS 
MM500H o,,a125 50 
MMS056N Dual 1S6 . 	 . 2.9S 
MMS060N Oual 128 	 . 19S 
2510A0ual 100 '95 
18470uild80 ,., 
3341 DualaO • 95 
3351 40:i: 9 FIFO 179S 
33S70uad80 . 69S 
94031614FIFO 149S 
9408 100,1 SeQuencer 995 
3347 595 

CTS DIPSWITCHES 
crsios-1 , 1s crs2os-1 1 1s 
CTS206·4 1 75 CTS206-a 1 95 
CTS106·S I 7S CTS106·9 I 9S 
CTS106·6 1 7S CT5106· 10 1 9S 

CONNECTORS (GOLD} 
DS25P !RS131l 3 2S 
OS1SSFemale 3 7S 
Hooo . 115 
Selw/Hood. Sate $7 50 
'22144 W/'W. SIT, K!M l 9S 
43/86 WM. srr. MOT 6 so 
50/1Ci0 S·IOO CoMecior w/w 4 95 
50/\00S -IOOConn-ec:torVI J .9S 

NAKED PC 
S·100 Sound 6oa•d.. ... . S34.95 
Z·aO Cf'Ul\lthacal. . . . 34.95 
6080A CPU ............. . 34.9S 

16K S1atic RAM (11141 .. 19.95 
31K Static RAM (1 114). ... 39.9S 
8KEorom(2708) .. 14.9S 
1101 EP'om Board .. . . - 30.00 
170811716 Eorom .. ..... 349S 

AealhmeC!ocll ......• .•.. 34.9S 
ACPPro1oBd (3MConll) .. 17.95 
vecto• aaoo P•olo . . . . . n .10 
vec1or8803 11 s101M8 . 19.9S 
ACP E~1er1der w/Conn. .. • .. 18.9S 
13 Slot Mo1herBoard(WMCJ31.9S 
9 Slo! Mo1nerB 011.rd (WMCJ...29.9S 
8Sio!Molhe•!E•oandablel 349S 
Proc·Tech Sare Boards- --cALL 
WMC Floooy PCB . 34.9S 
FIC(:Cly PCa 

(l" SHUGAATI J9.9S 
5100 (AYS·8910) Sound BcL3495 
Apple Sound Bd.. . 24.9S 

COMPUTER SPECIALS 

ou"1'5~ 
0\SC UST SAlE 

Apple II Plus w/ 16K 1150. 
PET 1001·1 6N 99S 79S. 
E>.rdySorc:ererw/16K 1099 
Cromemco Sys Ill 6990 6190 
Hon1on I w/J1K CALL 
Pascal Moc•oengme 199S1S9S 
IPSI 1610 01abloAO 3195169S 
Anadex OP aooo 99S 87S 
Cenr1oniesM1croS·l 59S. 525 
Soroc 10 120 99S. 79S 
TetetypeMoClel4J 134911so. 
HoPlo! Plotle• 108S. 899 
11.P101D1g1hzer 79S 73S 
1n1e1tubelt 89S. 7a4 
A!arr800 999 825. 
Ala,,400 549 449 
TL99/4 1150 1025 
Leede•11"Monilor 169. 149. 
CenlrOntcs 737 995 699 
TrencomT·100 375 349 
Trenc:omT·100 59S 51S 
Sanyo9· Mon•lo• 220 169 
Sanyo 15· Monr!or 295 '249 
Senvo 13- Mon•IOr 395. 

2 75 
52S 
17S 
295 
97S 
3.95 
195 
sso 
S SO 
69S 

129S 
6 50 

169S 
1i95 
499 S 

UD READOUTS 

~r~ ~= =~•-
~~J~I ~ ~ =~;:,. 
· ~~· * """" ~C1"'»' • • 11 
: ~~l~~ =:: =~ 
· ~l»OI )'):! """ t- ....... . . ,, 

·~ j)!.J::I '*'"""' ~ i:,-:i..'11'
'"CMC "'3~ Or '""7 ~ tU<ll< 
l~ DIQ)ll!l(hll3D -.., ~~ 

'"DlllJ1t 101t:io """' err- ~ 
~J tlo ~6":<1 ilotl •• ' "'ll•Oo<"""' 
+'PY.lf1flot0 (.o:<I Aoo:I ' •IS..,l>lo1""r 
~~~ Fil l ):0 : ~' ~":" 

74S47 1.. 11.95 
745471 . 11.9S 
74SS70 . . .. 14.9S 
74 55?1 ' ..... 14.95 
N D T E: WE PROGRAM PFIO MS 

CHARACTER GEN. 
2513·001 !5V) Uooer 9 50 
2S13·005 (5Vl Lower 1095 
2S13·A0M3tSVJlower 149S 
MCM6S71 11-75 
MCM6571A 11 7S 
MCP.1657.i 14 SO 
MCM6575 14 50 
MCM 66 74.. .. . 14.9 5 

UARTS/ BAUD RATE 
r'll1MJ/B <!>Ir 1;i•11 3 9~ 
·~~·O•l ·~'"' .,•._,, 49 5 

.lo 'f'').1 014.,,61;" I~ '4\lo ... <) S 
AVS1Q1SA11 86J15VI 69S 
1MS &011 c~V l;tV1 '.;r ~ 
1'-16401 19S 
IM6403 a95 
1350 USR I 99S 
1f,!1BA:.t•m. 2.:95 
SALE T R147:JB. • l>.95 
~~C 1.14 1I 9511 
470 } 14 ~ ., 

WD\111 4 1 \l;I~ 

C()f.~ ~·fl. 16.9S 
.....01 3.0.:J 7.95 
~S!!:<'!iO .... 1:.95 

KEYBOARD ENCODERS 
..V$•<'l1t: 13 15 
AY S-3600 13 7S 
H00\65 995 
74C911 . 9 9 
~4cgn. 995 

4K~ 1 OynamtC 21 Pin RAM . ....... . 
6604/VPO 4 14 /4027/1660/MK 4096/ 

4K:i:1Dynamic16 Pin . 
New Na tion1I Clocll Tip MM 58 167 
Flea!Tlme .... . .. . 
7520125 so LM387 
14aa114a9 2'1• 9 LM3302 
MKS0••1G.l1c J!l LM4SS8 
LM313..; 495 AC4136 
MC1372 895 RC4131 
MMS198·4A.t8 19~ COM 5017 
LM J77 \ ~5 COM !:.037 
LM380.. . .. 125 0AC100 
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CAlifoRNiA DiGiTAl 

Post Office Box 3097 B • Torrance, California 90503 

------;- . -- ~o:-- -. -. 

FREE PLASTIC LIBRARY CASE £"/CLUDED WIT·ll THE 
PURCHASE OF EVERY BOX OF DISKETTES 

:;:~·~.· ~~~;;:,:~ ~=:: ~~:::,,:.:"";:::... ~2495
t:ac:h d i1kcth• i • c.,rtlh cd doubh1 desu1l.1y :u "40 ~ 
1r:ick11. ro lniNrlC' ll'•H1ncloed med.l!lo li f e c:1eh di1 -
kou" l • m.;an.i flo<"U.st·ed •It h a J'eU1for e<ed tub- hole. 
Anit Oif ew r 5<·. a pla•nlc llbr;i.ry c;i,1e H mcluikd 
•ill! ••V't'r)' bclll o r .U.sltelt l'IS. ll).IO · CHMOI )(IO I BOX 
Pl'l'Ul' apcdty CCJfllP"lcr or requl ro.: ll 1ect<Jr1. • 

Ten boxes $22.1 a a1e hundred box:es $21.50 

S2i .OO $25 .00 Seotc:ll7·H!0 )(1 0 )(1til SJ l. UO S2!J ,00 
29. 0 0 n.oo fl ysan ·:s.oo ,iJ,oo 

f'. IC lrT lXCll ~occh boll: 10 b11:. 
Saruk 1ld•h1nrlc d~. no.o u~. sn. 
S1nr,l t' 11deo/ 4wbleo den. lil·O O. 43. 

Uy sau ho:t 10 tu:. MRX blue 10 ltt. 
JHO/ l S4!1. $-U. 30&0 $ j,. j 3. 
3740 /1<1 75. 73. 30~0 :11. "· 

SLnt,ll" 1ldeofJ:? 1..ctor "l-40• J2 l!1. JJ, 
llwblc 1ldd double u. T·U-0 &~. ~~ -

SCO'rCll b r.:an 11 bvad clw;onlnii'. kl:. !2.f.9S M~. ! ). -CKt S )4 8) ff lc:i"c specir y S 1/-1 8"" 

P rl t<: • :i11aihbl c on r e4m.•s t fo r : t ;ip.::. c <i r t r i<Ji:;es • .Jiskpa c k s , 

TRS-80$25· 
APPLE II 

16k memor (8)4116's 
l"actory prime. Unconditionally 
guarenleed for one full year. 
Add $3 .00 for TRS-80 jumpers 
and in s truct ions . 

CVNAMIC 
ea . 32+ 100 f­

4 11 13 ­ 200ns 3. 25 3. 00 2. 75 
4 llG 150ns 3. 75 3. 50 3. 25 
4l64 G4K 49. 50 45 . 00 

STATIC 
21 L0 2 450ns . l. 19 1. 05 .!J!J 
21L0 2 250ns l. 49 1. 45 1. 3!.l 
2 11 4L4 450 ns 3. 95 2. 95 2 . 7 5 
2ll4L3 300ns 4 . 25 3. 75 3. 00 
4044 -4 450ns 4. 95 4. 50 4. 25 
4044 - 2 250ns 5. 50 4. 95 4. 50 
5257-3 300ns 4 . 47 4. 25 4. 05 

EPROM 
2708 450ns 4. 95 4 . 50 3 . 75 
27 l 6 5V. 7 . 95 6 . 50 5. 00 
2716 tri-voll 9. 95 9. 00 8. 25 
2732 Intel 19. 00 17. 50 l6 . 00 
2532 Tl 21. 50 19. 00 
2764 

l K+­

2. 50 
3. 00 

2. 50 
2 . 75 
.J. 00 
4. 35 
:i. 75 

3. 25 
4 . 50 
7 . 5 0 

direct connect Yciur Choice 

MODEM $169 
llir11Ct 1:01111\:CI mudc,.11> dinunah: lo:.s of i11 fo r m,1t iun 11u..= 1o •hl"C.H'lt00 1t.11 )l r l:S:.O<.Jll 
.m,.oc1:111·d wi1 h :icoo •>t i C moch,.'n.,; . Chuo" <' ,·ul1<:t' ol t h c,.l· lwo :1·e:.1 u1 1it H. 

n,... Unh-.·rs .1 lla: .. !wstrnis l lJJ l.P 1s s ... 11..:h 1u;lcct :\hk u .. twc., :n ;i:111w•T .lml "ric­
111 .•1... mo.J•s . lu l l •· U• l t 10 .1 cun· 11 at<1hl l . IJ1rl:Clh' ctumcct!i tu th•• n1,· .. l\IO<lt1 l ,1 r 
1 •·1• 1•~'" 1wl.:. IOf ':'o J•Owe n.~ I f rn111tht.·t d•·1 1llrnll·l i r1~-. /'\n 111· ..<J 10 Jo1,· n ~· O•O<h ' " m 
p r o ic i m11v tu \.C. 11• w•:r 1·cc•·111idc . \HJ l l - IOlLJ> :! puuub.. 

" '""'ltt.'ft If C:i: ..:0"'1~·t. ! S 10 luusl nf •h ... '""" ·-lkl J' u;o<i,.Lor h .uul!l.: IS . kk.•.,J l"r 
o·uhiph· hue n lflct.· :..t"!•hom.;11. lt..:ituin·s cx1~1·n.i.l .\.C. pu•n r. 1nn-11 C.\ r ~ 1.11. 

n.lu:r Moi·rc."' l'<·o •ln~u. 

i~:~'.~:,·:i~~', ·~ ·~;~,'~~~· · ~ :: 
h h•Cus :?II 'J. ,t r 1•·c$ lli:!O 
111 &CU s '! • :! I 1!o'1••c I 2 ~,. 
IJl.!<CUS :!'l.' :! ·•nv"" :!~'.17 

HEWLETT 

26Megabyte 
Hard Disk Drive 

from 

GEORGE MORROW'S 
Thinker Toys 

*3950 
lii•c .11\c:h"' :! f)., (lnll'"ll " ' ' 
lli•k .lurk•·" I Ct~ll to l kr 
\1'!1' h.1r<I •h!lk l'.umr ..11. ·r 

!>>1 1tcl•b<>.• r d 1m ... r l:i<" 
..:..,.,' '-•1 11111" " -' ' 
Al -W fen \!•·i.!.>b•·1<:h .• r1t 

~ ;.: : 
"!• 
:.'I•.-1. 

PACKARD 

$2650 

SG5.uo 1\pl'li :111 cc !l.l•i•lu hi :.uo W. $ 1.l.!JS 
'.M.tl'1 l. :1mp ~lwh11' .. :ioo \\ ..it.. 1.1.: 1:; 

N EW full conu ·ol w:tll !IW il c lo 11. r.o 

S·lOO Mother Board $35 

Quiet
Buss 
8803-18 

18 slot 
IM5AI 

SWITCHES 
ldl S\Ul ll!l !-i ~ l(l t lll ,, IU \J 

l>"S ' ' l\)lll IJ" - 7101 rn1/uu 1 1 .'I 

I Bil•'• i;1 g tl !l l1.Jn/1 fl/"11ll'l l l " 
7 'l 'J Hi 7'• 7\U? !\Jll n l i'• L l 'I 

11: I II • :.1, ~:~ · ~ ~~ :IM~ :;,1.','i't : ~:., \ 1 ~: :.:i: 

GUI.I• ... lt(.t_ l:U'.\i:\!·:C LOltS 

s - 1u u.1 2:, ",:,·11t cri; 
lm11:11 .!! Old,; !· . :! ~iU " !'e>W 
illl !l :Oi ... trc wrap rro 
S~lli 11 11 IJt -11 ,· I •. 2 50" 
Sullins lli-H"1. W/W 
Su11in s /A ll ;ii1·, l·lO" 

. l ,j6''C..:mt.•r•s\st:111cl .1nl) 

"""h$ :! .:.i ; , ~~ :!. ·,o 
:!.95 :1.~.o 
~.SU 1.00 
k" · L~t 
1.v .. 1••u 

u/.:.1 Kin• f:y d •' l :~ . 1 5 
'.!617:! Dil;'il:ol Group S / J' 'i . ~;, ,·,. ~ I) 

:!r./72 Dil,!ilaJGroup\\/\\' 6.r.o G.i:'• 
·1:1/.nf> :O. lotM·ol:1 6BttS(I ' f;.60 f;, I S 
· l'.lllU; :\Iulo. ti!IOO Wf\\' 7 .00 6.1 15 

!:.1 1.(..HJ\ rl.UClltCtJ l l 5(.)Ct... I r ~ 
L"w l ' ro£ik Wire Wr ;.p 
..... d , i • o~ o.:<ich 11111• 
~ . 10 ~ - IJ~' $. 16 5.·a 

. 10 .09 .t> .· II 
.1 2 .II .50 
. I~. .1:1 
.:!6 

•l"'~:.:"')v 
(!7'...:n'!"'~ 

l ·~·l 
' IJ ' 1'1·1·.­ C-Lt.' I. -··· Ut.!•1• 111 111 ~J .t;u :1.:IO 
l>t:::JS •t•m dc• :! . :!·· ;! . 00 1 . ~ · o 

llt:: 11 .,ud 1. ­ ,!I l. '.i'• !.:.'(,\ 
IJ,\l:o l ' ,,,,,J,, :! . :t :'.I• 
l) :\L~"' (,· 11111.., l . :!~ J. 10 :!.UO 
u,\ 11....,1 :!/l' l. d t 1•.1> I.JO 
IJ[l;! r d• .....i.· :~. :>U ':!.~ .. 
IJll:! '• S l<."lll•d•· .1 •.1:-. ;1. l i'1 J .0.'o 
mo i...cul :!II' I.J o I. I:! 1.0:. 
IJCJ71' .. ... 1 ... l . :•11 .1 .7(1 
uc;1;s f··in3.lc ,;.au ;:~.; ....... 
Ut.:h0<>1\ '!/ I' :!.'.!.·· 1.1:. 
11u:.u1· IU.'1<." .. :,u .-,.111 1.1 • 
0 11-.os h-t>•!l h · ~·. 1•1 ll.•iO '·""l.IU~10 hnu•\ :?11' :'.iiO 2 ..10 

Cl.t\TH t lr\IC S 
;,7 -JU.HlO 6•• ! •. 7, 

Th, ·sC' Shugart eight inch disk drives were odginally pur­
c•ll a sed h,)' 1 11aj ~1 r •::" Olllpute r m;:urnfacturers. Upo n railing 
inc o m ing inspe dion I he d 1' ivcs w·~rc s e n t back to Shugart 
foi· r ea li.1.p11ent. 

Ca.liforni.a Digital has: nego tiated a.n ext r emely attractive 
agreement to purc hase the ent i re inventory of the SA8001s 
We are offe ring th e drive s on a first come basis at only 
$295. (Subje c t to remaining inven tory on h,u1d.) lnstal ­
l;,,lion m unual $I 0 additional. \Vari·anly 30 da .vs from date 
of receipt. NO l'l::: The S i\800/ l is !:>landa r d mount .:ind 
no t the ''H'' s11rfix rac:k mount unil. 
SPC-t!OO / 115 or SPC-U00/ 2:f0 lG Lbs. 

NEW 
from 

Shuyart 
Technoloyy 

5 
Megabyte 
Hard Disk Drive 

Packaged in the saml! ph y!:iica l si~c as t he industry s tai l ­
dard 5 1/4" minifloppy disk drive. The mi.era - Winc he s ­
ter stores thirly time s as much data (6.38 megaby tes 
unf o rmalted). accesses dnta twice as fast (170 mi.lli ­
seconds) and lra nsfe rs data twenty limes faster (5.0 
n1ega b i ls p e r second. ) 

The ST506 i s factor y sealed to protect the media rrom 
envi1·onmental contamina tes. Requires only OC voltage. 

Dual California Digital i> 1/ -1 " enclosu r e. 
ST50G drive :ind pow e r supply. 

Shugart Associ a t e s Si\400 r e movable 
media d isk dr·ive for above package. add: 
S - 100 & Apple controller s c hedu led for 
spring relea se. 

HSOO 
$300 

CATA INPUT 
... ~ TERMINAL 

u~t. • ff•l llk<rT ..... ~'li-1\·rtt<l..:i.lw .>M r•~tttl J r..r:• 
•..,i r otd r,....,.1 1..,.1 :~u.:d t ...id•.-.oft llo: \" e n tt 

• Cu11wr.>lh11>. 111....1111 •..a.llOrl~L11....!l1"ddtCT1"4 
r.,r in~....,,..: .a...i .. d1t·•·c1h Oft'<• m ... ~1< 1'"""'' 

l' lw s v~""'t' I~ "' '" "1 "'! ~cri nf a 1•n:nlium c. •~t 3 lu1 .. rn1ur:i :'1 1< 1 ft h~r i: !.us C'l lclO.!IUr c . 
3IO•u: "'ilh " 11 <.tl i c~ " d l I ~11 ~ r•s,.·hcl• !m il 1•ffe " 1 k., ybo ;. rd. T l irty o1L~1 •l : o )' ! :,mi' s 
:uJdsc '"" "J'c"•'.>U.Jr <1ftho.: .!l\'fnc1ns s 1 ..w~. Four iuch 1....... 1 • l>e al<<" r JCl:'"""'led i,;1·& 
'":c.. l'l:\l tC••Ofll. •\ .1 .<1>.Jah •rt' thcop1:r:.1uro(p.:n<Jmcpro1il ... ms. 

l\ut rnv~t o( :i l! 111\~ " l."Sl:lJ \••rmio.i l. .. uh .~ tilt h • " ""i:UL"llon . ..,,.,, t,.. c n l inc<' r c•1I 
l o m.al<c \ht• pcrf.,c\ hOIHo.' fur :111 S -1 00 con•pL.UCI ,1111.! dok•J tl1sp l.\ y; l.. I" wilh S Ji ~ !H 
1110.Jilic:iliun "'•ll uccf'PI LI• ~· ltuck.,,.dJ Al:0.1-6~ m itru/coml'Hl.,r. 
H,..., 11uLL r~~ul;.1..,.Jpowc r s upp l y is ,,,.,.;1 ;.L lt.. f.:>r .<!\ ;o.Jdition ., .:20. (no.: June l.lyicl 
A!l 11111u :. r ci ln .:.llC•·!knt .:nn.JiLion. ~H'!n .1\ ·•"'\111s •U on o"J" r :>7 00. :!2 Ibo:. 

Regulated
Power Supply
Svou 5AMP 



. 


CAl ifoRNiA DiGiTAl 

Post Offir,.e Box· 3097 B • Torrance, California 90503 

NEW 
from 

INTEGRAL DATA 

460 
PaPerTii!er 
GRf~W1cs S11~0 

The4GO Paper T ii;e r uses a d o l niatrlx character forrn.1tlon te chniq ue iu which 1 !1~ . 
placement o r the dots ove r lap both hor i:tontall y .lnd vcr tic.:i lly to achieve a corre­
spondence qualit r printin1>. . 
The prin te r ' s n in e-wi r e prin t head use.!! stagge1·cd needle r ows to create the v er­
tically overlappin g dots . The head is driven bi-direct ionally under micropro­
ce ssor cont r o l by a stepp.,r motor driven mec h:vtism. 

,""Two I\ '' buffe r =r.ll ows the prin te r l o ac cept the enti re conte nt o r a 1. !! 20 c: h.a.r a.e11rr 
CRT sc r een. Wlln .P.J'.m;pll! l i;:.11 s u e- i.: ested retail p r ice $ 1. 39 5 27 !b it . P RG­ ·! GO G 

NEC Spinwriter 
55112JP/S
s279 

n .... ~r·J JH'~c••ln ie qua.l ih· Spirl•·r1 1,·r p rinLS .l1 , p•"cd s u11to ''" c li .1 r ­
.. c •IE' r !f. PO! r • <'¢<11'1 d . f hc- Mocld \r. l fl l"'S is ~"l'/•l ic •\ v.-1: i, bot h fl~ r.1\ l 1-I 
.ltld llS-232 s c d a.I. in1er1 ::c 1n:.! . ' l•Oo includ<"I i s ,J,., Uuc wr IL"L"d nwch ­
anism . ;i lon .t: wi t h prin t •lii •n hh.• ,..,J ri :.>hon P lU•·­ ;Jj JOPl; 7Q !h~ . 
hevboartl 11\SR I ·" odd jj2Q J 'l'S ava il abl e SW! ! ~ . Pll i\ - .'Vi20 J'S 75 lhs. 

~~.a-,TEC V-399 
I Word Processing 

Daisy Wheel Printer 

$1595 
f·1,. a.L t1 :a r euc11.111bly p r Lc.-d 1, n c r qun.lh y p rlntrr••• lll - dl r ec1\ cr1.1..l p r lntini ial
is clkan clcn p-cr . , c on-cl . F11U llfl prl1u pctl1ton• t'\-do. Prcporllon:IJ IJ) ll<i1'C 
1/l'lO" ll(l rhont~. 1/ 41 " ...c rt lc a l . 
Un• 11 JU:1d.r-d iJl;lblO br and inf t' r d l !ll'l£il-blc d~JI)' p r \ft\ wh•H l t . 
lntrl S°"!o CPU m lc r apr oca-HDr c onl r GUcd. lnit rfact'I vh C et11 r onlc1 p11rallr l 
-:: c.1n .. c1o r . StM;:ip ln ic ~I lb•. P lt\' · J OG , 

TEllETYPiMODEL43 ~· · ·L 
4320 KEYBOARD MODELS ~ 

TTL seria l output AAA $ 995 ~-- , 
RS232 serial AAK 1050 
Friction 80 column AAE 1100 
Friction 80 RS232 AAL 1195 •• , .... . ., 
Bell 1 0 3 Modem AAB 149 5 rx: 
ULTR~Violn PRoducTS UVS 11-E 

ROM ERASER 
_.,, ' . 

-------­ ~ 
$65 

MEMOREX 
8"DISKETTES 

25 WITH 

~'~~vE 
CASE 

Jt .. c •,nlly rile .•.J., ;>1 t. r<'x Corp<•rilltOn 
Mid .~ c~ncdl;i•ion on .1 ,,o,1' r ;ic l for 
.itr,,c k10 ,u!c>r d r1ht it1c h oh s l« !!l" s . 
Cali fornb. Ll i111ta l w~!i fo rt un.1!<.: \ o lie 
olfer"<J 11t i !I load ofpr1n1t: m~ ~~INi" 
mt: di~ . 

EPSO 
MXBO Corrl'spondence quality pr inl in'g . 

A lo t of printers costin~ .1 lo t more can't touch theM X.f!iO'.s 
performance . It ~ivl'S you a ch oice of .JO, 80, Mi or JJ2 col· 
umns of printing i11 ,1s m.·my as four distinct prin ting dt."nsit)' 
modes, a tot al of twe lve different co mbinat ions which can 
accomm o dat(' Ol'ilrly .1n y printing rcq uirt'mcn t 

I' he 111; d i shl t<.: ~ arc "U:-. IHV\11l1J IW " 
l1u1 :ire 11unr ;.i1le e cl fi r~ ! ')<1:1,h ty 
1.lc1u.;>r<:!< Drnn<l. !• :!060 sm1:k 1\.cr..J 
1.ike ;ill Ulskcu"s i;n l d Ill' C~ lifornb 
n ti;:i1: ,J..~ llhr .1ry " " sc i!!I ~ "l' l• l!c·d 
f r C>c· wit h t h <! jJ\ u• chas ~ o f ·:Vt: rY ~mx. 

T h i!!I orf~r i!!I sU b JcCt <o r c m <1 inin c: 
lnvcnlor:ronh:;:id. 

Immediate Delivery 

---- ­- ----- ---- ­ --­- ­ - --­----- ­-- ­ ·-

discount 
price 

3101 
Dlsplay 

Term inal 

Only 

AMPEX 
DIALOGUE BO 

CRT TERMINAL 

5995 

Bidi rt."ctio1'<1l p r intm g. Lllgical Sl'dd ng 
o f shortest lines . 80 CPS. 64 i.;r.1phics c ha r,K h.> r s . Forms

75 handling .. Tht• lis t of ~ 1 ,1ndard fr,1tures ~Ol'S on .ind on. The 
. fact is thilt thl' rt.' il rt' fe w printer ~ !hat can comp l'l l' with the 

MX-SO at ,\ NY prin·. And no m.· - ZERO- in its e xtr.wrdi­
naril)' ,1ffo rdah h.• price r<t nge . 

A8CDEF GH IJ I l.NNDf'tJRSTU11WXYZ ABCDE FG li I J 

ACCESSORIES FOR THE 

APPLE 
COMPUTER 

CA U FORNIA COMPU TER S~'STE~IS 
Ari t hmetic P r oce ssor 781 1 BIC SJ l 9 
Asynchron D11s seri al in te r face 7710 129 
Centroni cs In terface ca.rd 77 28 95 
l2 K PR O M Modul e 7tl4 69 
C alender/C loc k. Bat. back- up 742 ·1 99 
Para lle l Inte r face 7720A 99 
Progr:i.m.:ible T i mer 7740A ~9 
Analog/Digi tal COl'! ve r te rH 70 A 99 

MI CROSOFT PllODUCTS 
1\pplc to Z-80 CP U ca. r d 

MOUNT AO\' co;\tPUT ER r ROOUCTS 
lm r o X- 10 system for BSR $2lB 
Intro X- 10 card only 115S 
W channel l l.D /DA 8 bit J I& 
Apple Clock ba ttery back-up l'2S 
9..iper ti lke r SD200 
RO M P lus n·lth f il ter 
ROM Wri ter/Proi: r ammer 
,\PPLE DR,\ ND PRO DUCTS 
Apple Language card 

D. C. HAYE S PRODUCTS 
;\1icromodem fo r Apple 
COMPUTER STOP PRODUCTS 
Double Vision I !10 Column Vid<:"o 

' INTERACTIV E STRUCTURES 
16 Channel AID ca r d ,\J0/2 

F loppy d is k wi th comroller 
Floppy d ln k wilhout controlle r 
Apple par all el Interface 

319 SS;\1 M!CROCO..\IP UTER 
::~o Dual scria.l pa.r"Uel i nte r face AIO 

SORRENTO VAL L EY ASSOCI ATES 
275 8" nappy contr o ller (Pase:il.) lfiO 

5·100 BOARDS 
Assembled •Tested • Burned-in 

~- rron1 I AMp'I Corpor~t lai. rhc Di :>.JORUC 80 fcau; rcs r c mov::ibte key bo;a_r d, 
, dirrpl 117able 1wo p 11t;t".t Hm:i l" option:> I) du<i!- p roRram k eys. half !ntcns tty p rot~'d I 

;~~:;;,;..;:;;;~;~·. I 

1! ' . ­ - ; -- -- ~ 
. \ . --.­ 2:..--;-• 

...... .:..'~~ 

ADDS Regent 25 numeric cluster 
ADDS Regent 30 25th status line 
ADDS Regent 40 limitetl. graphics 
ADDS Hegent GO Block mode 
Ampex lJialouge 80 two pagc .detatch 
Digital Equipme nt VT-100 
Digital E quipme n t VT-132 
Direct VP-SODA emulator 
Hazeltine 1410 
Haze ltin e 1420 
Ha zelt ine 1500 
Hazeltine 15 10 
Hazeltine 15 20 
Hewlett Packartl. 2G21A 
Hewlett P ackartl. 2G21P 
IBM 3101-10 c ha r a c te r motl.e green 
IBr•:I 3101- 20 block motl.e 
L ear Seigler 3A uppe r case only 
Lear Seigler ADM5 
Lear Seigler ADM31 
L ear Se ig ler ADi\1 42 
Sorce IQ 120 
Sorce IQ 135 NEW 
Sorce IQ 140 tl.etatc ha ble ke yboartl. 
Televitl.eo 91 2 C 
Televi tl.eo 920C 
T e l e video 950C tl.e tatchable keybtl. . 
Zenith Z - 19 

VDT-R25 $8!10 
VDT-R30 050 
VDT-R40 1195 
VDT -R60 14% 
VIJT-D8C 095 
VDT-VIOO 1595 
VDT-Vl32 18 95 
VDT-P800 call 
VDT-Hl410 750 
VD T -fll420 795 
VDT-Hl500 850 
VDT-Hl510 1025 
VDT -H l.1 20 12 25 
VDT -H P21A 
VDT-HP21P 
VDT - 3 101 119 5 
VD T- 31012 1 395 
VDT- L3A 8 50 
VDT-L5 94!1 
VDT-L31 1385 
VDT-L 42 1995 
VDT-Ql20 675 
VDT-QI 35 850 
V DT-Ql40 11 5 0 
VDT-T912 66.\ 
VDT -T9~0 745 
VDT- T95 0 985 
VDT-Z-19 735 

VIDEO MONITORS 
BM C K Gl 2C 18MH z 

P-31 grn phos phor 
Leedex/ Arntl.ek 12"100 
Leetl.ex 100 green 
L eedcx 100-80 
Hitac hi color 13" 
Zen it h color 13" 
NEC green pllosphor 
Panas onic co lor 10" 
Sanyo 9'' BW 
San yo 12" green phos . 
Sanyo 15" BW 
Sanyo 13'' color 

$259 
129 
169 
197 
3n9 
379 
219 

149 

. ­ • .. '" .I 4 -..;:; ~ ~ .~ --' 

:~ - ~· ~7i3_ 
.• 1 - - r•. -

CPU BO:\fWS 

C;ilLr. Com pute r 28tOA <.- 80 
U.\IA . .j :\111 £ lllJC · C 2tl0 $25 • 

t;ocboutz- ao2.; hi1. n JJ1 2 
BUC-t iZIJO 23!• 

lOodllou t !I 08 .~/U0! • 8 dual 16 bit 
proe.,s sor BUC- GBB :ni 

~.l t' asurcment Systen•s Z- 80 
4 ~" l"ial 2 p ~. r~l!cl r.,aJ t im" 
c l ock. 8 v.,c to !' B llC -~ \ Z80 39:, 

SD Systems S UC - 200 Z-80 
wi lh scrb l t. par a lld 
I/u ports DDC - SBC2 

T ck td ; F DC - l s 1n l! lebo.1 r d 
C PU t.· fl op py <lisk controll.,r 
plus 1/ 0 ooc -r·uc1 69:> 

\ l.\11\1 Ur\:\ICS 
C;i!iL <..: oniput~· r 2200A 12 s lot t. 

p::w•·t" s upply ~;-.;:, 1- c2200 J 1~1 

TEJ 12 s lo1 t:i. t.i l c E i'O .J - T l2 49'i 
TC:! 22 s lo t tahlc t::!\'. :• l-"1"22 6 :i0 
Godbout md nf rn , . EX :O.l -G~I! · 

;'l.JE l\lOl\Y f3 0A!\JJS 

Cal if. Comput<! r 206 i>A 611' 
d )":>mic n .,111or y BD:\l-C'! '>6.'; S.; 2~ 

Ci.<li i. Co nipulu r 2016 l GK 
st:>tlc mewn n· B!J ~ , l- C'.! 0 1 6 2c.; 1 

C.<.! if. Coniputur 20J2 J:!I\ 
~!atlc m., rnorY UU.\1-c2o:t2 !Ill\ 

C oo.lh l\UI R:> m 17 6- !K .~t: ot ic 
IPl"fl 'l.in· I G bi t Dl l,\l - GJ7 

SU S vs l.,n os !::x:1;mdor.1111 l l 
liih <h"n il. r:lic 0 11 :'1. 1 - E:~ ;G :?!!.~ 

G.1"- dy nami c B!Ji\1 - l::XG .J J7.'i 
~,l easur· ~· nien t Systems J);'l. IBG ·:OO 

fo r ,\lpha \ lic r o ilU~ l - .\16-lOO i;.s-. 

l. l' llu'.11 a o ,\ a lJS 
ll i !!:t~l lh ·s e .uch 321'.. 111~ 

prm" s. e:.:-. r .• UIJ:\C- lJ l'32 
SU S\"s t ..m s 1•rum - 1on 

proi,:rani n> er UU:'l.1- P!O O 2 -. 0 

- '' 
I "11";;,=.-: .r­...?. --~,, ·--v--- -: : . ... . 

FL O PPY UISI\ C~l'KOl.I t.,1C 
C:olif. ComPuter 2·122A with 

2. 2 C l':0.1 BDF-CH22 
Codboot "" Disk en., ·· fe atures the 

?\ EC 765 co nt r o l lcr . U.\IA 
arl:ii t r a 1ion f3DF-l;tJI 

i\1,,asu rcmentSysk ms 76:ic hip. 
s ing le ,., do ubleOcn sity. Error 
r ecover y B Dl· - :0. U: 

SIJ Syst .,ms Vcuarloppy LI 
doubled.,n sity 1:1 Ul· - Vl· 2 

Tarbe ll lJ / lJ BHF-T F 2 
:.torro u· lksigrt !Jisk J oc l( c rl 

s in l! l !! O..:n s i l )" tl!Jl - lJJl 
;11orrow !"ks ii.~n ll\sk J oc k., y II 

dwbledc nsity UUF-DJ2 

Jr.; T J·'.RF f 1C I:: OOARllS 

Ca lif . Conputt.'r :!7l 8 J/0 
2 se rial/2 p;i r I BUT · C27L 8 

).J..,,.row IJ t:>1 l.r;us Swtt~h lJo;i rd 
2 sc ri al/·l par l BDT- \!SB 

.\lo~ro" Designs :'1.lultiboar.J 
J St.' rial / J P . ..~ .. BDT- .\1.\ IB 

C:oil lieut lntoJ r fa c<·r01c 
2 serl.11/2 pu ' l BUS-GE:.! 

l:oohw t lnt."rf;;;ce r T":o 
l SL·rbl/3 p a r 1 !lllS- CH:! 

Sl' 1 ~c 1..; LI TY BOARDS 

{fl" Comp uter !'<~:.! lilH L' clc1ck/ 
c.: kndar Hll S - (~ C !-. 

,, r tcc ~ : Je e . \\ i r (· wrap proto -
type bo:1rd Ut>S- ,\ \\W 

'' ' "kc U t: e. t: en •~ r.l l P urp<is c 
p r o to h<><t rt! !3US- .- \ C l' 

l~buJ~ !ip o:C tt'U ll• c olo r 
ho.1r d BUS - (;SC 

U . C . Hay"s S - 100 ,\licro· 
niodem rl/)S- !l ,\1 1 

:- lu ll '-' n Producu ex tt:: ndc r hoa r d 
t. loi: ic probe kt BlJS- .\ITlll 

:O. lull., 11 P ru<lu c\ s 4 l l o-c~nl ro 
lm .Jr d ku nus -.\10c 

Rotron Muffin Fan
$1477 $12.00 @ 100 

10.50 @ 1000 

115 VAC. 7 Watts WR2Al 



*%#M 
 U~UfL
AP PRODUCTS/ 
Noo!DIP JUMPERS ,.. ........ 
 ~ Ut"'""''"" .. ~~ 

92'01021 2 17" S1~1 
Matowi1hS1andard IC 9,41022• ••nQlt"'" 
Sockeu 9 i 41CJ·l6 '"J6'' "' 

92~ ;;~:::=~ '" 1 08 12 " 9]~10024 " ~~;
Full v Anemb1edandTested 	 92'0106·l6 ~::: 

9Hll1· \2 ,.,,;•ton<! 12" "' 
ln1119ral Molded.On Strai n 	 n•112·J4 " ""g"'"<I '" 

9J 4112J 6 ".. '" "' 
R11lle l 	 ~~:: "' ~;::11:.;~ " do~blnn~ g: 

9 H l16J6 " '"JG"line·BY ·l ine Probeabi1ity ,.92412J .12 " ''"g'''"d '" 
9]412224 ,. '~" 

D1pJumpersaro usedforjump- 924122·36 " ::~::::::: 36.. •-00 
914 120·11 " 12" 

"" 
ering wilhin a PC Board; inter · " 924 12624 ,,,,,.1,.- 24" "" 
connectingb1tw11enPCBoardi, 9:.'4!19l6 " " " 
backplan11sandmo1herboard1; 92•1l2 ·12 " ••"9'• •~d "•r "" 

9241l2:N '" ..~,,.•~<I 24" "' 
'"' interfacing input / out put "-' 

M~loo~d9241l2 ·l6 '" 36" 
signals. '" '" 

DISCRETE LEDS 
XCS56R .200" red 5/Sl MV50 .DBS'' red 6/Sl XClllR .190" red 5/Sl 

XC209R .125" red 5/SlXCS56G .200" green 4/$1 XCll l G . JIJO" !JrC~ n 4/Sl 
XCS56V .200" yellow 4/$1 -	 •


XC209G .12S" green 4/Sl XCIIIY :190" ye ll ow 4/Sl 
XC556C .200" c lear 4/SI XC209Y .12S" yellow 4/Sl XClllC .1!10" cle.nr 4/Sl 
XC22R .200" red 5/Sl XCS26R .18S" red 5/Sl 
XC22G .200" green 4/$1 XC526G .18S" green 4/$1 
xc22v .200" yellow 4/$1 ~O,M ll: T .111 1..XCS26Y .l8S" yellow 4/Sl M TO,, HOW . 1-11 " L "' .lllC •. 
MVIDB .170" red 4/$1 XC526C .ISS" clear 4/Sl Rl-2 . . S.39 oa.or 3/S1.00 

C.A. - Common Anode 	 C.C. - Common CathodeDISPLAY LEDS 

SN7400N 
SN7401N 
SN7402N 
SN740JN 
SN7404N 
SN7405N 
SN7406N 
SN7407N 
5N7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
5N74l7N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
5N742SN 
SN7426N 
SN7427N 
5N7428N 
SN7430N 
SN7432N 
SN7437N 
SN7438N 
SN7439N 
SN7ol40N 
SN7441N 
SN7442N 
SN7443N 
SN7444N 
SN744SN 
SN7446N 
SN7447N 
SN7448N 
SN7'51tN 
SN74SIN 
SN74S3N 
SN74S4N 
SN74S9A 
SN7460N 
SN7470N 

74LSOO 
74LSOI 
74LS02 
74L.503 
74LS04 
74LS<IS 
74LS08 
74LS09 
74LS10 
74LSH 
74LS12 
74LS 13 
74LSI4 
74LSIS 
74LS20 
74LS2l 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74L532 
74L533 
74LS37 
74L538 
74L540 
741..542 
74LS47 
74LS48 
74LS49 
74LS51 
74LSS4 
74LSS5 
74LS7l 
74LS74 
74LS7S 
74LS76 
74LS78 
74LS83 
74l.58S 
74LS86 
74LS90 

74500 
74S02 
74S03 
74504 
74S05 
74508 
74509 
74510 
74Sll 
74Sl5 
74S20 
74522 
74S30 
74S32 
74540 
74551 
74564 
7456S 
74S74 
74S86 
74Sll2 
74Sll3 
74Sll4 

.25 

.20 

.25 

.25 

.25 

.29 

.35 

.35 

.29 

.29 

.25 
.29 
.35 
.40 
.69 
.29 
.29 
.25 
.29 
.45 
.29 
.29 
.29 
.25 
.49 
.25 
.29 
.25 
.40 
.25 
.20 
.89 
.59 

I.JO 
1.10 

.89 

.79 

.69 

.79 
.20 
.20 
.20 
.20 
.25 
.20 
.29 

.29 

.29 

.29 

.29 

.35 

.35 

.29 

.35 

.29 

.75 

.35 

.59 

.99 

.35 

.29 
.35 
.35 
.35 
,35 
,35 
.29 
.35 
.59 
.45 
.49 
,35 
.89 
.89 

I.IS 
I.IS 

.29 

.29 

.29 

.45 

.45 

.59 

.45 

.49 

.89 
1.25 
.45 
.59 

.50 

.50 

.50 
,55 
.55 
.50 
.so 
.so 
.so 
.50 
.so 
.50 
.so 
.55 
.55 
.50 
.so 
.50 
.79 
.79 
.79 
.79 
.79 

SN7480N 
SN7482N 
SN7483N 
5N748SN 
SN7486N 
SN7489N 
SN7490N 
SN7491N 
5N7492N 
SN749JN 
SN7494N 
SN7495N 
5N7496N 
SN7497N 
SN74100N 
SN74107N 
SN74109N 
SN74116N 
SN74l21N 
SN74122N 
SN74123N 
SN7412SN 
SN7412:6N 
SN74ll2N 
SN74136N 
SN74l41N 
SN74l42N 
SN74143N 
SN74144N 
SN7414SN 
SN74147N 
SN74148N 
SN74150N 
SN741SIN 
SN741S2N 
SN741S3N 
SN741S4N 
SN74155N 

74LS 
74l.S92 
74LS93 
74LS9S 
74LS96 
74LSI07 
74LS109 
74LS112 
74LSII3 
74LSII4 
74LS122 
74LSl23 
74L512S 
74LS126 
74LSl32 
74LSl33 
74LSI36 
741..5138 
74LS139 
741..5151 
74L51S3 
74 L 5154 
74L5155 
74LSl56 
741..5157 
74L51S8 
74L5160 
74L5161 
74LS162 
74LS163 
74LS164 
74LSI6S 
74LS168 
741..5169 
74LS170 
74l.Sl7l 
74 LS174 
74L5175 
74LS181 
74l.Sl90 
74LSI91 

74S 
745133 
74S134 
745135 
74Sll6 
74Sl38 
745139 
745140 
74SlSl 
74SJS3 
74SIS7 
745158 
745174 
745175 
74Sl88 
745194 
74Sl95 
745196 
74S240 
745241 
745242 
745243 

7400 
SN7472N .29 
SN747JN .35 
SN7474N .35 
SN7475N .49 
SN7476N .35 
SN7479N 5.00 

*LIMITED AVAILABILITY 

CA3013H 2.IS 

THESE PROMS 

CA3089N 3.7S 

.so 

.99 

.69 

.89 

.35 
1.75 
.49 
.59 
.45 
.45 
.69 
.69 
.69 

3.00 
1.49 
.35 
,Jl 

1.95 
.39 
.55 
.59 
.49 
.49 
.75 
.75 
.99 

3.2S 
3.49 
3.49 

.79 
l.9S 
l.29 
1.25 
.69 
.69 
.79 

1.25 
,79 

.75 

.75 

.99 
us 

.45 

.45 

.45 

.49 

.49 
.89 

1.25 
.89 
.SS 
.99 
.89 
.49 
.89 
.89 
.89 
.89 

l.7S 
1.19 
1.19 
.89 
.99 

I.IS 
I.IS 
I.IS 
us 
1.25 
1.25 
I.19 
1.19 
2.49 
1.99 
.99 
.99 

2.9S 
l.2S 
1.25 

,55 
.69 

1.19 
1.75 
1.35 
l.lS 
I.IS 
1.35 
l.35 
l.lS 
l.3S 
1.59 
l.S9 
4.9S 
l.9S 
l.9S 
3.95 
2.9S 
2.9S 
3.25 
3.25 
ON 

*1MHW 
SN74156N 
SN74157N 
SN74160N 
SN7416lr·l 
SN74162N 
SN74163N 
SN74164N 
SN74i6SN 
5N74166N 
5N74167N 
SN74170N 
SN74l72N 
SN74173N 
SN74174N 
SN74175N 
SN74l76N 
SN74177N 
SN74179N 
SN74180N 
SN74181N 
SN74182N 
SN74184N 
SN74185N 
SN74190N 
SN74l91N 
SN74192N 
SN74193N 
SN74194N 
SN7419SN 
SN74196N 
SN74197N 
SN74198N 
SN74199N 
SN74221N 
SN742SlN 
SN74276N 
SN74279N 
SN742S3N 
SN742.84N 
SN7428SN 
SN7436SN 
SN74366N 
SN74367N 
SN74368N 
SN74390N 
SN74393N 

74LS192 
74LSl93 
74LS194 
74LS195 
74LS197 
74LS221 
74l.5240 
74LS24l 
74LS242 
741..5243 
74LS244 
74LS24S 
74LS247 
74L5248 
74LS249 
74LS2Sl 
74LS2S3 
74LS2S7 
74LS258 
74L5260 
74L5266 
74LS273 
74L5279 
74LS283 
74L5290 
74LS293 
741..5298 
74L5352 
74LS353 
741..5365 
74LS366 
74LS367 
74LS368 
74l.S373 
74LS374 
741..5375 
74LS386 
74LS393 
74LS399 
74LS670 
81LS9S 
81LS97 

.79 

.69 

.89 
.89 
.89 
.89 
.89 
.89 

1.25 
2.79 
1.95 
4.95 
1.39 
.99 
.89 
.79 
.79 

1.49 
.79 

2.25 
.79 

2.49 
2.49 
1.25 
1.25 
.89 
.89 
.89 
.69 
.89 
.89 

l.49 
1.49 
l.2S 
.99 

1.9S 
.79 

1.49 
3.9S 
3.9S 

.69 

.69 

.69 

.69 
1.49 
1.49 

1.15 
l.IS 
I.IS 
I.IS 
l.19 
1.19 
l.9S 
l.9S 
l.9S 
l.9S 
l.9S 
2.9S 
l.19 
1.19 
1.19 
l.49 

.99 

.89 

.99 

.69 

.69 
l.9S 
.75 

1.09 
.99 
.99 

l.2S 
1.29 
1.29 
.75 
.75 
.75 
.75 

l.9S 
1.95 
.89 
.69 

2.49 
2.49 
2.49 
1.95 
l.9S 

SOCKETS 
Test 

Type Polarity .... Price 
OLG507 C.A.-green .500 l.2S 
Ol.704 c.c.- red .300 l.2S 
OL707 C.A.- red .300 1.25 
01..728 c.c. - red .500 1.49 
DL741 C.A.-red .600 l.2S 
Ol.746 C.A.-red .:!:. I .630 l.49 
OL747 C.A.-red .600 l.49 
OL750 C.C.-red .600 1.49 
OL0847 C.A.-orange .800 l.49 
01. osso c .c.-arange .800 1.49 
OL33B c.c.-red .110 .35 
FN035S c.c. :'. l .3S7 .99 
FN03S9 c.c. .357 .75 
FN0503 C.C. (FNOSOO) .500 .99 
FNOS07 C.A. (FNOSlO) .SOD .99 
HOSP-3401 C.A.- red .800 I.SD 
HOSP-3403 c.c.- red .800 I.SO 
S082·77Sl C.A.,R.H.0. - red .430 l.2S 
5082·7760 C.C .• R.H .0. - red .430 l.7S 
5082-7300 4X7Sg l. dig, RHO .600 22.00 
5082·7302 4x7sgl. dig. LHO .600 22.00 
5082·7304 Overnge. char.(tl) .6DD 19.9S 
4N?8 Photo XslstorOpto·lsot. .99 
LIT·! Photo Xslstor Upta -lsol. .69 
MOC.3010 OPtlcally tso1.Trlac Driver l.2S 

RECEPTACLES 
Sockets [[-= 

LINEAR 

CA- LINEARCA3023H J.25 
CA3039H us 
CA3046N 1.30 CA3081N 2.00 
CA3059N 3.25 CA3082N 2.00 
CA3060N 3.2S CA3083N l.60 
CA3080H l.2S CA3086N .85 

745244 
7452Sl 
74S253 
745257 
74S258 
745260 
745280 
745287* 
745288* 
745373 
745374 
745387* 
745471* 
74S4n* 
74S473* 
745474* 
74547S* 
74S570 * 
74SS71* 
745572* 
74SS73* 
74S940 
74S941 

3.25 
l.4S 
l.4S 
l.lS 
l.35 
.79 

2.9S 
4.95 
4.95 
3.49 
3.49 
5.95 

19.95 
19.95 
19.9S 
2l.9S 
21.9S 
7.9S 
7.9S 

19.9S 
19.95 
3.IS 
3.IS 

CA3096N 
CA3130H 
CA3140H 
CA3160H 
CA3401N 
CA3600N 

CD4082 

CD4093 

C04098 

C04S06 

C04507 

C04S08 

C04Sl0 

C04Sll 

C04514 

C04SJS 

C04Sl6 

C04Sl8 

C04Sl9 

CD4520 

CD4S26 

C04528 

C04529 

C04S43 

C04562 
C04566 
CD4583 
C04723 
C04724 
MC14409 
MC144l0 
MC144ll 
MC14412 
MCI4419 
MC14433 

3.9S 
1.39 
1.25 
1.25 
.59 

3.50 

·".99 
2.49 

.75 
.99 

3.95 
1.39 
1.29 
3.95 
2.9S 
1.49 
l.79 

.89 
1.29 
l.79 
l.79 
1.95 
2.79 

11.95 
2.79 
2.49 
l.9S 
l.9S 

14.9S 
14.9S 
14.95 
11.95 
4.9S 

13.9S 

Type 
MANI 
MAN2 
MANJ 
MAN52 
MAN54 
MAN71 
MAN72 
MAN74 
MAN82 
MANS4 
MAN3620 
MAN3630 
MAN3640 
MAN46IO 
MAN6610 
MAN6630 
MAN6640 
MAN6650 
MAN 6660 
MAi-16710 
MAN67SO 
MAN 6780 
OL0304 
OL0307 
OLG5DO 

Polarity Ht 
C.A.-red .270 
5x7 O.M.-red .300 
C.C.-red .125 
C.A.- green .300 
C.C.-green ,JJ)O 
C.A.-red .300 
C. A.-red .300 
C.C.-red .300 
C.A.-yellow .JJlO 
C.C. - yel law .JOO 
C.A.- orange .300 
C.A.-arange .:!:. I .JOO 
C.C.-orange .>JO 
C.A.-arange .400 
C.A. - orange-oo .560 
C.A.-orange .t l .560 
c.c.-orange- 00 .56<l 
C.C.-orange .!. I .560 
C.A.-orange .56<l 
C.A. - red- 00 .56<l 
C.C.-red i I .560 
c.c. - red .56<l 
C .C.- arange .300 
C.A .- orange .300 
C.C .-green .500 

Price 
2.9S 
4.95 

. 25 
1. 25 
l.2S 
,75 
.75 

l.2S 
.49 
.99 
.49 
.99 
.99 
.99 
.99 
.99 
.99 
.99 
.99 
.99 
.99 
.99 

l.2S 
l.2S 
l.2S 

TEXTOOL 

ZERO INSERTION FORCE 
•Nickel Boron Plating *Nickel Boron Plating 
• G.F. PSF Plastic Body • G.F. PSF Plastic Body 
• F or test ing IC's •Wire Wrap Contacts 

PattNa. Pins '2!E!_ I~Pins~ PartNo. Pins Price I PartNa. Pins Price 
214-3339 14 oln 5.9S 222·3343 22 pin 9.9S 2i4-359214Piii 9Ts 222-3S96 22""""PTri 1iTs 
216-3340 16 pin 6.49 Z24-3344 24 pin 9.75 216-3593 16 pin 9.9S 224-3597 24 pin 12.7S 
218-3341 18 pin 7.9S 228·3345 28 pin ll.95 218-3594 18 p!n 10.95 228·3S98 28 p in 13.9S 
220·3342 20 pin 8.9S 240·3346 40 p in 12.9S 220·3595 20 pin Il.9S 240-3599 40 ptn IS.9S - LOW PROFILE SOLDERT AI L 

(T IN) SOCKETS STANDARD (TIN) 
1··24 25·49 50-100 J.24 2S-49 50·100 

8 p\n LP .17 .16 .15 14 pin ST .27 .25 .2414 pin LP .20 .19 .18 
l6 °pln L":> .22 .21 .20 

16 pin ST .30 .27 .25 
18 p in ST 35 .32 .30 
24 pin ST .49 .45 .42 
•ISpin U- .29 28 .27 

20 pin LP .34 .32 .30 28 pin ST ,99 .90 .8122 pin LP .37 .36 .35 36 pin ST 1.39 l.26 l.lS24 pin LP .38 .37 .36 40 pin ST 1.59 1.45 1.3028 pin LP .45 .44 .43 

36 pln LP .60 .59 .58 

40 pin LP .63 .62 .61 


WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 

SOLDERT A IL (G OLD) ~ 1-24 25.49 50-100I 
STANDARD Spin W W .59 -54 .49 

ID pin WW .69 .63 .58 
1·24 2S-49 50-100 l4p \nWW .79 . .73 .67 

8 pin SG .39 .35 .31 l6pin WW .85 .77 .70 
14 pin SG .49 .45 .41 IB pln WW .99 .90 .81 
16 pin SG .54 .49 .44 20pln WW l.19 l.08 .99 
18 pin SG .59 .53 .48 22plnWW 1.49 l.3S l.23 
24 p in SG .79 .75 .69 24plnWW 1.39 1.26 l.14 
28 pin SG 1.10 l.00 .90 28 pin WW J.69 l.S3 1.38 
36 pin SG l.6S l.40 1.26 36pinWW 2.19 1.99 l.79 
40 pin SG l.7S l.S9 1.4S 4Q p in WW 2.29 2.0 9 l.89 

• 
1/4 WATT RESISTOR ASSORTMENTS - 5% 

IOOhm 120hm ISOhm 180hm 220hm 

ASS T. 1 Sea. 27 Ohm 33 Ohm 39 Ohm 47 Ohm 56 Ohm 50pcs. $ 1.95 


ASST. 2 Sea. 
68 Ohm 82 Ohm 100 Ohm 120 Ohm ISO Ohm 

180 Ohm220 Ohm 270 Ohm 330 Ohm]!}) Ohm 50pcs. $1.95 

ASST. 3 Sea . 
470 Ohm 560 Ohm 680 Ohm 820 Ohm IK 

l.2K I.SK I.SK 2.2K 2.7K 50pcs. $ 1.95 

ASST. 4 Sea. 
3.3K 
8.2K 

3.9K 
! OK 

4.7K 
12K 

5.6K 
!SK 

5.8K 
18K 50pcs. $1.95 

22K 27K JJK 39K '7K 

ASS T,5 Sea. 56K 68K 82K IOOK 120K 50pcs. $1 .95 


!SOK !SOK 22DK 270K 33DK 
ASST. 6 S ea . 390K 470K 560K 680K 820K 50pcs. $ 1.95 

ASST. 7 Sea. 
lM 

2.7M 
l.2M 
3.3M 

l.SM 
3.9M 

l.BM 
4.7M 

2.2M 
5.6M 50pcs. $ 1.95 

ASST. BR Includes Resistor Assts. 1-7 (350 pcs.) $ 10.95 ea. 
$ 10 .00 Min. O rder - U.S. Funds Only Spec Sheets - 25ct 
Calif. Residents Add 6% Sales Tax Send 52ct Postage for your 
Postage-Add 5% plus$1 lnsu,rance FREE 1981 JAMECO CATALOG 

PHONE 
ORDERS 

WELCOMEJameco 

(415) 592 -8097ELECTRONICS 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHDR EWAY ROAD, BELMONT. CA 94002 

6/Bt PRICES SUBJECT TO CHANGE 

C04000 .39 
CD4001 
C04002 ·".39 
C04006 l.19 
C04007 .25 
C04009 .49 
C04010 .49 
C04011 .39 
C04012 .25 
C04013 .49 
C04014 1.39 
C0401S l.19 
C04016 .59 
C04017 l.19 
C04018 .99 
C04019 .49 
C04020 1.19 
C04021 1.39 
CD4022 l.19 
C04023 .29 
C04024 ,79 
C04025 .23 
CD4026 2.9S 
C04027 .69 
C04028 .89 
C04029 1.49 
C04030 .49 
C04035 .99 
C04040 l.49 

CD- CMOS 

C04041 1.49 

C04042 .99 

C04043 .89 

CD4044 .89 

C04045 l.79 

C04047 2.50 

C04048 l.lS 

C04049 .49 

C04050 .69 

C04051 l.19 

C04052 l.19 

C04053 l.19 

C04056 2.9S 

C04059 9.9S 

C04D50 l.49 

CD4066 .79 

C04068 .39 

C04069 .45 

C04070 .55 

CD4071 .49 

C04072 .49 

C04073 .39 

C04075 .39 

C04076 1.39 

Cl.)4078 ,55 

C04081 .39 


Part No. Func t ion Price 
704SIPI CMOS Precision Timer 14.95 
7045EV/Klt* Stopwatch Chip, XTL 22.95 
7106CPL 31/1 Digit A/0 (LCD Orl11e) 16.95

1 7106EV/Klt* IC, Circuit Board. Display 34.9S 
7lD7CPL 31h D igit A/0 (LEO Orl11e) IS.95 
71D7EV /Kit* IC, C ircuit Board, Olsplay 28.9S 
7ll6CPL Jlh Digit A/0 LCD Dis. HLO. l8.9S 
7117CPL 31/z Digit A/0 LEO Dis. HLO. 17.9S 
72011DR Low Battery Volt Ind ic ator 2.25 
72051PG CMOS LEO Stopwatch/Timer 12.9S 
7205EV/Klt* Stopwatch Chip. XTL 19.9S 
7206CJPE Tone Generator 5.IS 
7206CEV/Klt* Tone Generator Chip, XTL 9.9S 
7207AIPO Oscillator Controller 6.50 
7207AEV/Klt* FreQ. Counter Chip, XTL 11.10 
720BIPl Se11en Decade Counter l7.9S 
72091PA Clack Generator 3.95 
721SlPG 4 Fune. CMOS Stopwatch CKT 13.9S 
7215EV /Kit* 4 Fune. Stopwatch Ch ip, XTL 19.9S 
7216AIJI 8· Di91t Unl11. Counter C.A. 32.00 
7216CI J I 8-blglt FreQ. Counter C.A. 26.95 
721601PI 8·019\t FreQ. Counter C .C . 21.9S 
72171J\ 4·01glt LED Up/Down Counter 12.9S 
7218CIJI 8·0iglt Unl11. LED Ori11e 10.95 
72241PL LCD 4J,'z Digit Up Counter ORI ll.2S 
7226AIJL 8· 01glt Unl11. Counter 31.9S 
7226AEV/Kit* 5 Function Counter Chip , XTL 74.9S 
72401JE CMOS Bin Prag. r 1rncf/Coun\1r 4.9S 
72421JA CMOS Ol111de·bY·2S6 RC Timer 2.DS 
72501JE CMOS BCD Prag. Timer/Counter 6.00 
72601JE CMOS BCD Prag. Timer/Counter S.2S 
7SSSIPA CMOS5S5Tlmer (8 pin) l.4S 
75561PO CMOS 556 Timer (14 pin) 2.20 
76IIBCPA CMOS Op Amp Comparator 5MV l.25. 
7612BCPA CMOS Op Amp Ext. Cm11r. 5MV 2.9S 
7621BCPA CMOS Dual Op Amp Comp. SMV 3.95 
7631CCPE CMOS Tri Op Amp Comp. !OMV 5.3S 
764ICCPO CMOS Quad Op Amp Comp. !OMV 7.50 
7642CCPO CMOS Quad Op Amp Comp. !OMV 7.50 
7660CPA Voltage Con11erter 2.9S 
8069CCQ SOppm Band- GAP Volt Ref. Diode 2.50 
8211CPA Volt Ref/Indicator 2.50 
8212CPA Volt Ref/Indicator 2.50 

* INTERSIL'S EVALUATION KITS 

1.59 
l.9S 
2.25 
2.25 
2.49 
2.59 

.89 
I.IS 

10.95 
I0.9S 
1.69 

I0.9S 
S.49 
S.7S 
7.SO 
7.50 

.79 

.79 

74COO 
74C02 
74C04 
74C08 
74Cl0 
74Cl4 
74C20 
74C3D 
74C42 
74C48 
74C73 
74C74 
74C85 
74C86 
74C89 
74C9D 
74C93 
74C9S 

:Ji 
.39 
.39 
.J9 
.75 
.39 
.39 

l.39 
l.9S 
.79 
.79 

1.95 
.99 

6.9S 
1.29 
1.29 
l.S9 

LHoo:l2CN 
LMIOCLH 
LMllCLH 
LH0070-0H 
TL071CP 
TL072CP 
TL074CN 
LHOOB2CO 
TL082CP 
TL084CN 
LH003QCO 
LM300H 
~M30ICN 
LM302H 
LM304H 
LM305H 
LM307CN 
L M308CN 
LM309H 
LM309K 
LM31DCN 
LM31IH 
LM3l2H 
LM317MP 
LM317T 
LM3l7K 
LM318CN 
LM319N 
LM320K·S 
L M320K·l2 
LM320K-IS 
LM320T·5 
LM320T·l2 
LM320T·lS 
LM323K·S 
LM324N 
LM3290Z 
LM331N 
LM334Z 
LM33SZ 
LM336Z 
LM337T 
LM337MP 
LM338K 
LM339N 
LM340K·5 
LM340K·l2 
LM340K·IS 

74C 
74Cl06 
7.CCl07 
74Cl51 
74Cl54 
74CIS7 
74Cl6D 
74Cl6l 
74Cl62 
74Cl63 
74Cl64 
74Cl73 
74Cl74 
74Cl7S 
74Cl92 
74Cl93 

.7S 
1.89 
2.9S 
3.9S 
2.25 
1.69 
1.60 
1.49 
1.69 
1.S9 
1.39 
1.39 
1.39 
1.69 
l.69 

CAPACITOR CORNER 
50 VOLT C E RAMIC DISC CAPACITORS 


Va lue l-9 10-99 Joo .. Va lue 1·9 10-99 IOOt­
10 pt .08 .06 .05 .OOlµF .08 .06 .OS 

22 pf .OS .OS .OS .0047µ.F .08 .06 .OS 

47 pf .OS. .OS. .OS .OlµF .08 .06 .OS 


100 pf .OB .06 .OS .022JJF .09 .07 .06 


~1'g ~~ :gg :: :8~ 1 .-?~7/!F :?~ :n :~ 
100 VOLT MYLAR FILM CAPACITORS 


.00\mf .12 .10 .07 I .022mf .13 .ll .08 


.0022mt .12 .1 0 .07 .D47mf .21 .17 .13 

.0047mf .12 .10 .07 .lmf .27 .23 .17 
,Olmf .12 .10 .07 .22mt .33 .27 .22 
+20% DIPPED TANT ALUMS (Solid) CAPACITORS 

.l/35V .39 .34 .29 Il.S/J5V .41 .37 .29 
.l5/35V .39 .34 .29 2.2/35V .51 .45 .34 
.22/3SV .39 .34 .29 3.3/2SV .S3 .47 .37 
.33/35V .39 . 34 .29 4.7/2SV .63 .56 .45 
.47/35V .39 .34 .29 6.S/2SV .79 .69 .SS 
.68/JSV .39 .34 .29 15/2SV 1.39 l.2S .9S 
1.0/3SV .39 .34 .29 22/6V .79 .69 .SS 
MINI. ALUMINUM ELECTROLYTIC CAPACITORS 

Axial I-99 Ioo-499 SOO+ Radial 1-99 100·499 500+ 
.47/SOV .16 .14 .10 .47/25V .lS .13 .12 
1.0/ 50V .1 9 . 16 . 12 .47/SOV . 16 .14 .1 3 
3.3/SOV .17 .lS .Ii l.0/16V .lS .13 .12 
4.7/2SV .18 .lS .11 l.0/25V .16 .14 .13 
10/25V .18 .IS .11 l.0/50V .17 .15 .14 
10/SOV .19 .16 .12 .U/16V JS .IJ .12 
22/25V .19 .15 .12 4.7/2.5V .16 .14 .lJ 
22/50V .24 .20 .18 4.7/SOV .17 .15 .14 
47/2SV .2S .21 .19 10/16V .15 .13 .12 
47/SOV .29 .2S .23 10/25V .16 .14 .13 
I00/25V .2S .24 .22 lO/SOV . \7 .IS .1­
100/!>0V .41 .37 .34 47/YJV .2S .21 .19 
'120fZSV .]9 .34 .]3 I00/16V .21 .17 .14 
220/SOV .49 .45 .41 l00/2SV .25 .23 .21 
470/25V .54 .49 .4S 100/50V .37 .34 .31 
1000/l6V .79 .69 .61 220/16V .2S :21 .19 
2200/16V .89 .79 .69 470/2SV .3S .31 .27 

6.85 
4.50 
4.7S 
6.0S 

.79 
1.39 
2.49 

35.80 
1.19 
2.19 

36.80 
.99 
.35 

l.9S 
1.95 
.99 

I.OD·" 
1.9S 
l.2S 
l.7S 
.90 

2.49 
I.IS 
l.7S 
3.9S 
l.9S 
l.9S 
us 
I.JS 
us 
l.2S 
1.25 
l.2S 
5.9S 

.99 

.65 
3.9S 
1.30 
l.40 
l.7S 
l.9S 
I.IS 
6.9S 

.99 
l.35 
1.35 
1.35 

LM34DT·S 
LM340T·l2 
LM34DT·lS 
LM341P· S 
LM341P·l2 
LM341P·IS 
LM342P·S 
L.M342P·l2 
LM342P·IS 
LM348N 
LMlSOK 
LF351N 
L F353N 
LF3S5N 
LF356N 
LM358N 
LM359N 
LM37DN 
LM373N 
LM377N 
LM3BON 
LM381N 
L.M382N 
L MJB4N 
LM386N·3 
LM387N 
LM389N 
LM3 92N 
LF398N 
LM399H 
TL494CN 
TL496CP 
NESlOA 
NE529A 
NESJIH 
NES36H 
NE540H 
NE544N 
NE550A 
NE5SSV 
LM556N 
NES64N 
LMS65N 
LM566CN 
LM567V 

l.2S 
1.25 
1.2S 
.75 
.75 
.75 
.69 
.69 
.69 

l.2S 
5.7S 

.60 
1.00 
I.IO 
1.10 
1.00 
1.79 
4.49 
3.25 
2.9S 
l.2S 
1.95 
1.79 
1.95 
1.29 
1.4S 
l.lS 
.69 

4.00 
5.00 
4.49 
l.7S 
6.00 
4.9S 
3.9S 
6.00 
6.00 
4.9S 
1.30 
.39 
.99 

3.9S 
1.25 
l.9S 
1.25 

l!gjl
74C240 
74C244 
74C373 
74C374 
74C901 
74C903 
74C911 
74C912 
74C91S 
74C917 
74C922 
74C923 
74C92S 
74C926 
80C9S 
SDC97 

LM747N 
LM748N 
LM1014N 
LMI310N 
LM1458CN 
LMl488N 
LM1489N 
LMl496N 
LMl556V 
LMISOON 
LM1877N-9 
LM1889N 
LMI896N 
LM2002T 
L M2877P 
LM2878P 
LM2896P·I 
LM3189N 
LM3900N 
LM39DSCN 
LM3909N 
LM39l4N 
LM3915N 
LM3916N 
RC4136N 
RC415INB 
RC4194TK 
RC4 19STK 
KB4428 
KB4429 
L M4500A 
ICL8038B 
LMI30SON 
LM13600N 
7Sl38N 
75450N 
75451CN 

NES70N 4.9S 
LM702H .79 
LM703CN .89 
LM709N .49 
LM710N .79 
LM7llN .79 
LM723N .69 
LM733N l.00 
LM739N 1.19 
LM741CN .35 
MC1741SCG 3.00 

.79 

.59 
2.7S 
l.9S 
.59 

l.2S 
1.25 
1.95 
1.75 
2.95 
3.25 
3.20 
l.75 
1.49 
2.DS 
2.2S 
2.25 
2.9S 

.69 
us 
l.IS 
3.9S 
3.9S 
3.95 
l.2S 
3.9S 
5.9S 
5.49 
4.25 
5.9S 
3.25 
4.95 
1.29 
l.49 
1.95 
.89 
.39 
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MABUCHI RE280 S.99 each ...10/$7.50 . . . 100/$50.DO 

DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 

SOCKETS 

~~~~~;~ductor Clock Modules 
12VDC 

AUTOMOTIVE/ 

INSTRUMENT 


CLOCK 

A PPLICAT IONS: 
• In-duh eutOc:ICIC~ I 
• Aftor-merket ;Juto / 

RV c locli; s 
• A i rCr lll lt-mar lne c tki . 
• 12VOC o pe r . lntuu . 
• Po n •bl•/b•ttery 

powered Jn 5trumnn . 

Fea turt5: Brlgh t 0 .3" green d isplay. 1n tert'lal crv sta1 1imo­
bnsc. 10 .S ~ec.Jday ecc1Jr. Auto.d isp1av brigh1ness co n trol 
logi.c. Olsplay color fit terab1!! 10 blue, b1 u l!-green, green & 
yo1 1o w. Complete-j1J5t add 5Wl tche~ and lens, 

MA1 003Module .. ... . ... ... . . $16.95 

CLOCK MODULES 


MA 1023 .7 " LowC051 O igl t 11l LED Clock Motiu\e 8.95 

M A 1026 .7.. 019. LE D Alarm CrockfTherrnQmoto r 18.95 

MA!l D36 .3 .. Low CoH Olghnl LED Clockfrlm"r 6. 95 

MA1 002 .s·· LEO Ol5pl ov Olg. Clock & Kfo rmor 9 .95 


TRANSFORM ERS 

XfM R 1 023 X t o'"H:r tor MA 1023 Clock Modules 3,, 9 

XFMA1 026 Xforml!l r f or MA1026ClockModulu 3.4 9 

XFM RSOJ6 Xformo t far MA5036 Clock Modules :J.49 


Transistor Checker 
TM ASI Tr...,,.iror OJ1•0tt "qp 
_...,~..... ......,,...,.git•.., 

~IH IYPU . • lo!Pwf ..htl iot ...., ~ OO"Oll l 


:,:t;~uot~~!' :;;11~~;.~1~¥~:= 
1 1 

.,.....,"' ' o l dviwll'li!.s • •tl"O T"'rtd • 

~~~~~:!:n:::~0~~
0

£~ • "' 
... QO_, n -'"',.. · •••loo''"' 

l • ol Inch po11....lld N o p..1,mln,"'V ' 


:1;~~:.::::':·.,!,~_;:"~..~~vd~u"! .:/ 

~~·~E:?!~,~~!~.~~~~ 

""11•1 1.. . ~...1 0~•• 1...,. c1tcu1 n . 
• nd P•D•ldn • ••11.til.t GO/NO.GO 

: :~ ..."o:.i.·~=-~: 
11

:::1 ~'";.:",~ 
50mA -"'-" O.. l/IO- • l'fl>'Pl. I 

:;;::ti~::::.~~:2·~~~~ 
,~ .,..,,, COITIPt• ulw ·-~i.o _ 
bm•y o-1111d. l"'C"' ce ll ••11•~ 

nOl •ndurfedl ~ 
.___T_r_a_n_s_-_Che_c_k_.···___.····__s __-t_ _ ___····____· _9_._95
r • L

EPROM Eras1ng amp 

• Eraaas 2708, 2716, 1702A, 52030, 52040, otc. 
• Erue1 up to 4 ch ips w ithin 20 m inute s. 
• M11inta in1 eonst• n\ t KPO.StHe d l1u nco of one Inch . 
• Spoc:la l conducti11e foam liner ciliminate sstatlc:buitd·up . 
• BuilHn ufeiy lock to prevent UV exposure . 
• Compact - only 7·5 (8 " JC 2-7/8" JC 2 " 
• Complete with hold Ing tray for 4 chips.. 

UVS-11E .. .. ... . ... . $79.95 


- q-~VC-40 

;•;;,~~~...~ 

JS.SK 5 K linoar Tap&r Pou . . .. ..... $5.25 
JS-100K 100K llnu r Ta per Pots ... ... - • S4.95 
JVC-40 40 K 12) Vid eo Controll e1 in c:ase ..• $5.95 

• Bright .J OO lit . comm. cath ­
ode d isplay6-Digit 

• Usos MM53 14 c lock chip 
• Switc:he' fo r hou rs. minut1nClock Kit ana hold modes 
• Hu. ct.!lll lV vlewob lo 10 2 0 ft . 
• Slmuleted welnu t CHO 
• 11 5 V AC ope r a t ion 
• 12 o r 24 h r, oporetlon 
• Incl. 	atl cornpononu. cue & 

well tron"lo rme r 
• S ize: 6 ,~.. J1C 3 · 118" Jo: 1 W' 

JE701 .. ....... .. .. ... $19.95 

JE215 Adjustable 
• Dual Power Supply 

General O!!scriptio n: Tile JE 21 5 is a Dual Power 
Sup ply with independent adjunable posi tive and nega· 
live output vollages. A separate ad justment fo r each 
of 1he supp lies pro"iides the user unlimi ted ap pl ications 
for IC current voltage requirements. The supply can 
afrn be used as a ge neral all -pur pose var iab le power 
supplv. FEATUR ES; 

• Aci:lu i.toble regulated power auppllo5, 
POS. 91'\d neog. 1. 2V0C ID 1 SVDC. 

~""- ' ~~~°C gu~g~:r,<,:~~~~urit ~>~50mA. 
12V DC @ 500mA, 111nd' 
15VOC$ 175mA, 

• 	Two, 3 -termll'\al adj. IC regututors 
lhhh tl'le rm., t o...orlOl!td pro1oc 1lon. 

• Hoa\. sink regu lilUJr cool Ing 
• L E D " o n" int1lc .a101 
• Pr in1e.O Soard Con"truction 
• 120 VAC lnp1,H 
• Size: 3 · 1/2"w w: 5-1 / 16 .. L >1 2"H 

JE215 Adj. Dual Powor Supply Kit(,. shown) .. S24.95 
{Pic cu ro not 1how n but iimBu In cOn 5trUctlon t o above ) 
JE200 Reg, Pow&r Supply Kit 15VDC. 1 ampl , • S14 .95 
JE205Ad.ept~rBrd.hoJE200) :5,.=. 9 & J: 12V. $ 12 .95 
J E210 V1r. Pwr. Splv. Kit, 5 -15VOC,to1:5amp. $19.95 

MICROPROCESSOR COMPONENTS 
-8080A/8080A SUPPORT DE VICES OATA ACQUISITION (CONTI NUEOl-­
""'~A 
O?t:m I-Bil '"°'"'1/0..,t out 


P<IO••t ll' lni.null'I C Ofl\lot 

D l·Ol<etllon~J flu• 0•1..t! 

c1ock(;. 1n1••tor/D•I...•• 

B"'\ Otlu< 
~y\Um Cont •Oll••llJ "' ~ 0<1..., 
s.,.n, ,.. C:Of'lt<oliu 
1/0 C•O•n tlt• l or ~ St•IU 

Al)I ncMUHIOU' t:cu!lm. C.l1rr.1 n 1 
• 	Pl~, C:omon. I/ [) 1us;un1 

P1ot. ll'l!e•v• I Tine• 
Poo9. ll<tr l Dl'l... l l / O (PPI) 
Ptoo. OMA Con1101 
P•oo. 1n11,,uo1Con!fol 
~·o:tt · c:;qT Con •• oll•• 
P100 . KtyDCJ4ofO/OllPl1y l nt•••a o 
o~ul 9,., A1e• t• 
$y111mTiml'l•(ll'tntl'll 
l •Bll O•·Ol•.cllan11 'tttt••c• 
t-811 B>· D lre t !IOntl A tUhtt 
... tl1 t B.. O l•ec 11an• I Aecel o·t • 

-- 6800/6600 SUPPORT DEV ICES 
MCW<:IO 
MCUD2CCI MPU wun C loclo" 1nl3 RAM 
MC411QAP I l'l!~t sutot RAM 
r.u::&atl "'"lon er•1 1 n11•.ill,lfUl(J.>..C~l 
MC!.l.!I PrtohlY ln11""PI COl\llOlltt 
JdGW.)C:U 101fLl·Bll ROid (MC~AJ0-11 
MC~ A1y1Kn1onn•,a ColTlon. A 11•011• 
MCu:iJ $yncluonou• S,.rl • I 01t1 111.llUllU 

MC~ CM«~ ''" 0!<11111 MOOCM 
MCl>IU ~Ill r.1 ocw•1 IG • 
MC6&1)A 0 ...1 0 l·Sl '11 o...... Tt11\L ll•' CIT1'1 

- -MICR OPROCESSOR CHIPS 
Ztc(rtOCI CPU(M~J&IONI Cnll t lz l 
Z ll:IA 1no.I) CPU tMK.)NON-it(lMH I ) 

COPLICl CPU 
11.1)

;:.'lr.IOIAOC ~~~-4-&• 1 s1;.u 1Corn. T•,.,o. Cl ,.01) :~·: ll'A ' ""(P ROM US4n 1) fS•nQll • )VI '·" 
...nry)M~ ~~~ -;~:~~:,.~e:,BVlHM• :!~: ~111'51&1) ~~~~~1 (0~'1 CQltclO• I '·" INS..:nN4 CPV-$?1.C:h!u &-e11 11:t11y1111qAM I ltt\ tlSl!i ."' 0 1111••· llAQt.t lt.t!:i 

INS11)1:-f',I' c;l)U fM 8v1u RAMI 

*.':.~ii~ ~~~a'!~1~· ~.;:.:tn1u111e1 •• 
~~ ~=~-l'-ti 11 
TMSMOCIJL. .,. PV-"·U11 

----SHIFT REGISTE Fi S- ­

tAMW1-1 ~::::~:: ~:::::::~ 
MM~~ o .... l»B• ISl•l lc. 

~:~~:· ~.~,~::~:~'"""1110• 
MM~Ll t:i14-B •t Dvn1-.ic111occ""'"1•to• 
M~l•H ~If.Bl Drn,mlc 

~:;:: ~~:::~:: 
~~Cl~AJ ~~~~8~;:;::: 

0 11 &1 l lM,rn SUH< 
z.J.IV )ll-BttO~"-•nUc 

~~ g~~~~o:,~~';'.~( 
~v O u•t ~B •I SUllC 
~y 01tl l ~) D•I S ut ic 
Z!~N Q"' " IG-B•I SUhC 
nu l>C 1<110 to,_,,, IO) 

---DATA AC QUISITION 
A '11\0ICN Un10•1.1I A~11... 1 ll !lf l.lo~ 

P.Fl?MCJ Tou<n 'l one Lo• 11.., F ii" ' 
Tou<n TO"-• LO.. Pn1 F lJ te• 

'-.MJOIA"1 SuDe• G • !n 011 Amp 
L.1.H1'; Con 1Un\ c;.,..,.,1 so...te• 
L.MlJSl lempe,.lu••T1tn10ut1• 
1. r~N Jr E; t lnDul Ou Amp 
L.f"nt;N ~ amoie c. uord Am111111 u1 
l.H.l'l'IH l•mo.ca..,,11. "•tt. q,1 . 1 .~oom/'Ci 

AOC<*)l~CN ·-··· Aro Co'l ..•d•• ti L.S81 1 
O.AC«<i.>1,.C:N &· B•l OJA C:on• e•IU I) ;os•. 1.1n.t 1 

~ 
~ 

EL ECTRON IC TOY MOTORS 

Uf.J ! I 
CONSTRUCTION : 

The " DTE" Blank Desk Toµ Electronic Enclosures are dl!signed to blend and complement 

today's modern computer equipment and can be used in both industr ial and home. The 

end pieces are precision molded wi th an internal slot (all around) to accept both top and 

bottom i.tanels. The panels are then fastened to Y." th ick tabs inside the end pieces to 

prnvide maximum rigidi ty to the enclosure. Fo r eas!! of equipment servicing, th~ re~r/ 

bottom panel 1lides bac k on slo tt ed Hacks while the rest of tile enclosu re remains in­


tact. Oifferen1 panel wid ths may be used wh ile maintaining a commo n proti le outline. 

The molded end pieces can also be pain ted to match anv panel color 1theme. 


1'.9!> &15UJ(1&S:..1 ai" I T• l·~ IH• BIDOI •• PAOM • .~ 0925P 

~:: ,_c_'_'Q _ •_•_Ao~OM'S------_ 1 6 
__ •_ I "" OB25S 

~: ~ : ;:~;: i:: : :~::: 6 :::::~:: ~~:::·. ~::~ :~~ ~:,~~~~ 
:'\li.'<I C:l\•••~I., a .,,.,•lo• 10. 'iS UG88/U 

- -< ;'1)4.l U•I Muo Otuv ' ·••mo 1r I.~ UGS9/ U 

~ NMOS REAO ONLY MEMOR IES-- UG175/ U 
.!iG MC•.-an~ l:l • t • I A$C l lS.ll 1l"!;lw/Q•U'- IL~ 50239 

~-: MC ~'§6 1~P :~: :::~:~~. ~~=:l~:tc:~:.~:~ :!:: ~t~~: 
U ! M ICROPROCE SSOR MANUALS-­
~J 

: ·: ~-~~1£1 
!:~ 1---­
1.~ 
fi 

"~ 
I co 
1..0o> 
?'b 

It.ts 

I.Cl) 

::: 

l.~ 

1.ts A OCOllO'ICCN 1-8 11 A /0 (;a•wt•ltl l l-C11. Mu •tl.j \.j'!I 
ta. AOc:;a1 1cc ~ • ·Oii A/0 CO"'v..i.• IH-Cl'>. M utU. ) 10.'IS 
~.h DACl:(l)l.CN 10.(M 0 /1/>. Conv. M lt •o . C on>J) . ! o.O!l 'l.) IJ. i'!o 
l. el OAC l-l'.itl.C:N 11;·81tDJAC:onv, M tCJO. Com11, (0.~) I .~ 

J.'f; 0 ACl:101.CN 1 ~9110/A Con~t • te• (~ii. L. ln..1 LO 
l.11 OACl~L.C:N 10.0•1 DI A C11t1v1•1tt (lln'\ L.ln. I ~-9\ 
l ,tS OA.c1m1.CN ll--8<10/ A C::O"•'trt.. '~ L. 111.I t .9".I 
'·~ C:~IN l ·Ctu.nn• t M ... lllDl•• t ! 
' ·"' AY'5-1~a )ljo\ BA.UO v AR T 

JUI 1-- --- -AAM·s--­
l.t! 1101 1$60 1 Si. l it 

\1.9'. I!~ l<Pl•I Drfl l ..._IC 

' · "" alOl UlOU 156•1 ~l 1 ll(


U:P l~hl!>UUt
I• t! :IL.Cl IC:h l S!1llC 
fl.~ nu 111111 :'S6~-• S\allc 
It.ts 1111 n6•1 Suite YOS 
6.t:i 1111 1cr;.. . 1 s uoco&Se., , 
i .t! Ul l L. I~•& SUllt '-'A•u I.ow Po... u,,, 

lll:h l S11 UtJQOni 
~ll'L ·l L:t°h l Shtlt XOl\ 1 L.o w Po ,..t•'" lll1 16 ,ll..ld Qyn1ml tl61:"' • (hOllit'"'' ' "-•OJ l ,ft 

"" 1-™ ;EPROMS:---- ::.C- '""_	 "-" i-;o ::.;:9::;00

11.'K 

U\4 fUP0 116) 
ll~ 

MWl 11J 

,,;\ byn1m.Lc !'$........ 
MK Oyn•Mlc l'SOni 
AO'Jlli:.I Fuc '°" ~ 

J.9!i 
.-,_!') 
"-~ 

It.ti ~lOI "'•'SHl'C J.'J) 

;:: 
lt.t!. 
IU•5 

~~~ 
r.I M)210f1JOJ 
t,· W~Ml•I Mt 

;~:;1~"::.,~~au11y Onoo•a 

•)iii • l0r""'" lt 
16K Ovna"'I< !~ ' 

:: 

us 
!&..~ 

Pa,.t No. 
AC 250 
AC 5 0 0 

U~ t.' V\i..&J.JA 1 >4.0yn . n:l<11t1Dw•• ~10IMM).."'JOH AC1 000 
L!l'.. 

10.tt 
VP~ l l/MK~I "'' Oy u "11C K -p ln 
TM~'NL. ' "Su t ic 

1 1 1
l U~ 

AC 1 700 
OV 9200 

.__..., .:, :.: 6"'" '--''-'-'D 600m ;;.__::;sJ"'"''-tc.;~~r:;;	 20::.V/"'0 H ' 9 V ::.C::...::c= ;;:A .9 5
Im.A 11( vv (•mole PROM 

11, to. l1:1 ' KCP ROM '·" 
l\,t'I TM$7llt. "IOI. l:PROI.\ H V. •\v. · u·v1 "' CONNECTORS 

,,..It.~ :~~::::::~~:~: ~~::g::i( S ·not• •WI "" 

OS:.0.~CN 

::;:~::~ · I 
Ml.1 !o.U Jl.N 
CO~l' 

TELEPHONE / KEYBOARD CHIPS- ­
AY-~-tlOCI i>u1"' auoon 'h1tD1'0"" 0111•• LI .ts 

AY\.t.'OD q eptoto•Y Oi al.. \ 1 .9!; ~------------------1 
AY·H';OO 	 ,: ::~:~~:.~~o~~~~n.~•;;:~•VI) 
llDOln.i o<oyllO• IO Cncoo • • (>\ 1<1~1 ) t.H 
Hctn K•Y"o.,a [n~oce• fl• ll•YO ~•.., 
/let:') Kt.,. Oo••a EflCOll.t• ll't ~ • .,. 11 ll<.Jl 
MM~lH~U P1t1ft Gullo" Pu114 DIJI•• 1.t\ 

W/ l"l ·K•y $eu1I Key o o .,o ( n (o1n• l .'tt 

v ..• '.t•n ~ •I rso

!:: 
SPECIAL FUNCT ION --- ­
o .... MOS c1r1.. 11 Or!••• ~Mo'\ uo 
Ou 1IMOS ClodcU.l•••l"jM.£) I.~ 

~~~~~u~~=l~0~..~·~·~81 :::: 
M •UO DfQ(.CUO• qut Tl"1• Clocio t.iS 
Mo C•OD•O<tUOt C:O,.,P1: !"lt CIO< I. 11.tlo 
M1eoocO... Uotl t • ""'l!'l ilo& ·O•O•I qA ~ 6.M 
• "-11 o .. u1 L.1:0 D•I•• 
Mte<OCOflUOl!c t Wf!ll " ·0..11 qAM 
.&. O"~t I.CO U •l •tt "" / N Duu 1111 . 
1l Stt.VAC 1 1110•. O•ow" (IO.oi.t 11~ 1 . ) 1..:t 

l.l' 
~.!!! 

1::! 
t'!;
!:!!t------------ - - - ----1 .... AC and DC Wall Transformers"'•.M 
1.'l!o 
) .H 

Bourns Potentiometer 
3/4 Watt Single Turn 

(TOP A DJUSTMENTI 

Vall.JCS'. s oon 1K 2 .SK 5K 10K 
25K SOK lODK 250K SOOK SMeg 

INDIVIDUAL PRICING: 
1-49 50·99 100·999 1K·up 
.19 .17 .15 .12 
GB1 74 . .. . . . $ 1.95/lot 
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16K Conversion Kit 
Expand your 4K TRS·80 System to 16K. 
Ki1 comu comple t e w ith : 
*8 ea. MM5290 [UPD416 /4116116K Oyn. Rams ('" NSt 
*Docu mentation for Convnu ion 

TRS·16K2 ° 160Ns •. . . .... $39.95 
TRS-16K4 • 2SONS • .• •• . S29.95 

l4nlloHuw,..;1&tlH\1., 
t •-~ ,•.,..., 1uNoloo• t• 
1nr1111ll" tnt•I ACo• 
DC1 nkllt.._. 

Input 
1i7V/ 6 0Hl 
l 17V / 6 0 Ht 
1 1?V/ 6 0 Ht 
1 1 ?V / 6 0 H: 
117 V/60H : 

0 -Subminiature Plug . , . .... $2.95 
0 -Submin iinure Soc:ke1 . ..•. $3 .50 
Colfer for OB25P/S . _ ... , •• S1 .75 
P.C. Edge (22/44 Pint . . • ... S2.95 
BNC Plug , .. , ........ . Sl .79 
BNC Jac k , . •.. , , • , .•.. SJ.79 
UHF Adapter ........•.• S .49 
UHF Pane l Reep. . . . •.. . . . $1 .29 
UHF Adap1e1 ....... . ... S1 .60 
UHF Plug . .. •• . . . ...•. Sl .60 
BNC Plug , , • , ..•• , • ... $1 .79 
BNC BulkhH d Recp. _ ... , . $1 .29 

TRS-80 

Output ps',' '.9'5 
1 2 VAC 2 6 0 mA 
12 VAC 5 00niA $4. 9 5 
12 V AC 1 amp $5.9 S 

g V A C 1.7 emo S.6 .95 
9 VOC200mA S3.25 

~ ... 

:.. [ ' 

IL. 	 71 

Enclo~ re 

Model No . 
P.e nel 
Width PRIC E 

DTE -8 8.00" $29.95 

DTE-11 10.65" $32.95 

DTE -14 14.00" S34.95 

$10.00 Min. Order - U.S. Funds Only Spec Shoats - 25.t 
Calif . Residents Add 6% $31es Tax Send 52 t Pos rngo for your 
Postage - Add 5 % p lus S1 ln$U rance FR EE 1981 J AMECO CATALOG 

PHONE 
OROERSJameco WEL COME 

ELECTRONICS (415) 592-8097 

MA IL ORDER E LECTRONICS - h'ORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

6/81 PRICES SUBJECT TO CHANGE 

MocHt l•nQ1 h Wod1h 
C•ni.r 

Clunnot 
sr.. Poinl 
T•tfl'l.ln•h Strl'"' l)I 

EXP4B G.O" 1.0·• nJ1 11!• 4ll60t $4.15 

EXPlDO 6.o·· 2.1- .3" 94(410) 2180) $12.00 

EXPJ25 1.8'" 2.1" .J" 22(1\0l mol S U G 
EX PJSO l .6" z.r· y 46(230) 21401 $ 6.75 

EXP600 6.0" 2.4" .6.. 94(UOI 2~BOI SI.US 

EX P&SO 3.6" 2.4.. .6" 4612301 2(4-01 s !.75 

Quick Test Sockets 
& Bus Strips 

OB!S 

QT·&SB 

- OT-41Su.-------JQT.-4 18- OT·JljS 

0T·l5B 

Un i t .. OT-l !S 
~--L-~"------'-''-'"'- ~S 
DT-59S ss· 6.2.. 118 $12.25 
(ITTi8--6.S';-~2~ • 
QT-4 7$ S.l " S.O" 94 $ 9.15 

QT-OB 5,J.. ~.O" 16 S2.51J 

OT-35S 3.i" )0 $1.:ZS 
QT-15 11 3.1·· ll $2.20 

OT·11S 2.4" 2.1.. 36 $ 4.50 

1. S~nT-125 !4 Sl.1'!i 

or.as 1.4" 1.1'" 16 $3.00 

GT·11 1.3• 1.0"' 14 S l.15 

OT-12S 

OT.SS 

QT-JS 

Circle 185 on Inquiry card. 	 BYTE June 1981 45] 
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Low Prices, 


SPINWRITER - NEC 
65 cps, bi-directio11al, letter q11ality printer with deluxe 
tractor mechanism, both parallel and serial inter{aces on­
board, 16K buffer, rihbon, print thimble, graphics, micro­
space j11stification, data cahle, and self test/diagnostic 
ROM. 
PRD-55511 without 16K buffer .. . $2795.00 
PRD-55512 with 16K buffer ... .. . $2895.00 

Accessories for TRS-80 

' 

Printers 

MX-80 - Epson 
132 column, 9 x 9 dot matrix. multiple fonts 

PRM-27080 Save $100:00 . . . . . . . . . . Call 

MX-70 
PRM-27070 With Graftrax lI . . . . . . . . . . Call 

Interface & Cable for Apple ... . .. $110.00 

DISK DRIVES for TRS-80 
231Yi1 more storage, 8 times faster, 40track with free patch, 120 
day warranty, 
MSM-12410C Save $125.00 !!! ... .. . $325.00 

8" DISK DRIVES for MODEL II 
2 double densit y drives with cabinet, power supply, & cahles 
END-000433 Kit $1050.00 
END-000434 Assembled . . . . . . $1250.00 
WCA-5036A Cable (required) ........ $29.95 

Special Purchase ­ Save $50.09 
Novation Cat Modem 
300 baud, answer and originate 

IOM-5200A List price $189.95 ...... $139.95 
D-CAT SOO baud. din•ct connect modem 

IOM-5201A Special sale price ...... $189.00 

AUTO-CAT Auto an.•w·c•r/ ori#iate. din•ct connect 
IOM-5230A Special sale price . . . . . . $239.95 

Accessories for Apple 

16K MEMORY UPGRADE 
Add 16K of RAM ta your TRS·80, Apple. or Exidy in just 
minutes. We 've sold thousands of these 16K RAM 
up#rades which include the appropriate memory chips (as 
spc•cified by the manufacturer), all necessary jumper 
bloc/ls, fool-proof instructions, and our J year guarantee. 
MEX-16100K TRS-80 kit . $29.00 
MEX-16101K Apple kit .......... .... $29.00 
MEX-16102K Exidy kit . $29.00 

16K RAM Card - Microsoft 
(There is life after 48K) 

MEX-16300A A & T .. ............ . $174.95 


Z-80* CARD for APPLE 
Two computers i11 one, Z-80 & 6502, more than dot1bles the 
power & potential ofyour Apple, includes Z-BO• CPU card. 
CPI M 2.2. & IJASIC·BO 
CPX-30800A A & T . ...... .... .... $279.95 


Atari 800 $799.95 

APPLE CLOCK - Cal Comp Sys 
Real time clocl~ wlbattery hach-up 

IOK-2030A A & T . . . .. .. . .. . . .. . $109.95 

APPLE STICK - Micromate 
Joy slick with pots for Apple 11 


SYA-1510A A & 7' .. . .. .. .. .. . . $49.95 


VISICALC - Personal Sftwr 
1'h1• 11/timate proJ.[ram for yot1r Apple 11 

SFA-24101005M Complete package $139.95 

DOS 3.3 UPGRADE - Apple 
Upgrade your old DOS to the improved 3.3 


IOD-2233A Complete kit ........ . . .. · $64.95 


DISK DRIVE for APPLE 
5111" disk driuP with controller for your Apple 

MSM-12310C with controller . . $475.00 
MSM-123101 wlout controller . . $375.00 

8" DRIVES for APPLE 
Controller, !JeS. two 8" dm1ble densisty drives. cabinet , 
power supply, & cables 

Special Package Price Kit $1399.95 

PRINTER INTERFACE - C.C.S. 
Centronics type 110 card wl firmware 

IOl-2041A A & T .. ............... ... $99.95 


AIO, ASIO, APIO - S.S.M. 
Parallel & serial interface for your Apple (see Byte pg I I) 


IOl-2050K Par & Ser kit .... . . ..... $129.95 

IOl-2050A Par & Ser A & T . . . . . .. $159.95 

IOl-2052K Serial kit ....... ....... ... $89.95 

IOl-2052A Serial A & T . ... . ... . ... . $99.95 

IOI-2054K Parallel kit . .. .... . ....... $69.95 

IOI-2054A Parallel A & T .. ......... $89.95 


A488 - S.S.M. 
IEEE 488 controller, uses simple basic commands, 
includes firmware and cable, I year guarant.ee, (see April 
IJyle p/i llJ 
IOX-7488A A & T . .. .............. $399.95 


Disk Drives 
JADE's new dual disk sub·assemblies include: 
Handsome metal cabinet with proportionally 
balanced air flow system, assembled & tested 
dual drive power supply, quiet whisper type 
cooling fan , power-cable kit, lighted power switch, 
approved fuse assembly, line cord, Never-Mar 
rubber feet , and all necessary hardware to mount 
2·8" disk drives · it's all American made, 
guaranteed for six months, and it's in stock! 

Dual 8" Sub·Assembly Cabinet 
END-000421 Cabinet kit .... .. .. .. $225.00 
END-000420 Bare cabinet ..... $59.95 

Single sided, double density disk drive sub-system 
END-000423 Kit w/2 8" drives .... $975.00 
END-000424 A & 7' w/2 8" drives $1195.00 

Double sided, double density disk drive sub·system 
END-000426 kit w/2 8" drives . . . $1495.00 
END-000427 A & T w/2 8" drives $1695.00 

8" DISK DRIVES 
Hiuhly reliable double density floppy disk drives 

Shugart 801R single sided, double density 

MSF-10801R SA -80 /R ....... .... . . $425.00 

Special Sale Price . . . . . . . . . . 2 for $790.00 


Shugart 851R double sided, double density 

MSF-10851R SA-8.51R ............. $595.00 

Special Sale Price .. ........ 2 for $1150.00 


Siemens FDDIOO·RD2 single sided, double density 

MSF-201120 6 mo warranty . . . . . . . $385.00 

Special sale price ............ 2 for $750.00 


Qume Datatrak 8 double sided, double density 

MSF-750080 SA-8.51 R compatible . . $599.95 

Special sale price ...... . ... . 2 for $1160.00 


JADE DISK PACKAGE 
Double density controller, two 8" double density floppy 
disk drives, CPI M 2.2 (confiuured for controller), hardware 
and software manuals, boot PROM, cabinet ,powerstipply, 
fa11, & cables · 

Special Package Price Kit ....... $1395.00 


Diskettes 

DISKETTES - Jade 
Baruain prices on maRnificent magrll'tic media 

51/i'' single sided, single density, box of 10 
MMD-5110103 Soft sector $27.95 
MMD-5111003 JO sector .... $27.95 
MMD-5111603 16 sector .... .... . . .. . $27.95 

51/i'' double sided, double density, box of IO 
MMD-5220103 Soft sector . . . . . . . . $39.95 

8" single sided, single density, box of 10 
MMD-8110103 Soft sector . . . . ... $33.95 

8" single sided, double density, box of 10 
MMD-8120103 Soft sector . . . . . . . . . . $39.95 

8" double sided, double density, box of IO 
MMD-8220103 Soft sector . $49.95 

Video Monitors 

13" COLOR MONITOR - Zenith 
The hi res color you've been promising yourself 

VDC-201301 . .. . .. . . .. . . .. .. .. . . . .. $449.00 

12" GREEN SCREEN - NEC 
20 MHz. P31 phosphor uideo monitor with atidio, 
exceptionally hiJ.!h resofotion · A fantastic monitor at a 
very reasonable price 
VDM-651200 12" monitor ......... $259.95 


Leedex I Amdek 
Reasonably priced video monitors 


VDM-801210 Video JOO 12" B&W . $149.95 

VDM-801230 Video 100·80 12" B& W $189.95 

VDM-801250 12" Green Phospor .. .. $189.95 

VDC-801310 13" Color I .... ....... $399.95 


http:guarant.ee
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.Fast Service. 

S-100 CPU · S-100 Memory S-100 Disk Controller 

CB-2 Z-80 CPU - S.S.M. 
2or 4 MHz Z-80 CPU board with provision far up ta 8Kof 
ROM or 4K of RAM on board, extended addressing, IEEE 
S -100, front panel compatible. 
CPU-30300K Kit . . . . . . . . . . . . . $239.95 
CPU-30300A A & T . .. .. .. .. . .. . .. $299.95 

THE BIG Z* - Jade 
2 or 4 MHz switchable Z·80• CPU with serial 110. 
accomadates 2708. 2716, or 2732 EPROM, baud rates from 
75 ta 9600 
CPU-30201K Kit .. .. . .. .. $145.00 
CPU-30201A A & T . . $199.00 
CPU-302008 Bare board ........... . $35.00 

2810 Z-80* CPU - Cal Comp Sys 
2/./ MHz Z80A •CPU with RS-232C serial II Oport andon· 
board MOSS 2.2 monitor PROM. front panel compatible. 
CPU-30400A A & T .. ............. $269.95 


SBC-200 - SD Systems 
4 MHz Z·80•C PUwithserial & parallel / 10parts,upto8K 
of 011·board PROM, soft ware programmable baud rate 
generator, I K of on-board RAM. Z -80 CTC. 
CPC-30200K Kit . . . . . . . . . . . $339.95 
CPC-30200A Jade A & T . . .. . ..... $399.95 

S-1001/0 

1/0-4 - S.S.M. 
2serialI 10 ports plu s 2 parallel 110 ports 

IOI-lOlOK Kit... .. ..... .. . . . . ... $159.95 
IOI-1010A A & T .. ...... .......... $219.95 
101-10108 Bare board ..... . ...... .. $35.00 

S.P.I.C. - Jade 
Our new /10 card with 2 SiO's, 4 CTC's. and I PIO 

IOl-1045K 2 CTC's. I S/O, 1 PIO .. $199.00 
IOl-1045A A & T .. .. .. . .. . .. .. . .. . $259.00 
IOI-1046K 4 CTC's, 2 S/O's. I PIO $259.00 
IOI-1046A A & 1' ...... .... ... ..... $319.00 
101-10458 Bare board wl manual . . . $59.95 
10l-1045D Manual only ....... , , . . . . $20.00 

Motherboards 
ISO-BUS - Jade 

Silent, simple, and <Jll sale· a better motherboard 

6 S lot (5'4" x 8%"I 

M8S-0618 Bare board . , . . . . . . . . . . $19.95 

M8S-061K Kit .. ........ .... ......... $39.95 

M8S-061A A & T .......... .... .. .. .. $49.95 


12 Slot !9'W' x 8%"1 
M8S-1218 Bare board ...... , . $29.95 
M8S-121K Kit .. .. . . . . . . .. . . . . . .. $69.95 
M8S-121A A & T .. .. ......... . .. .. .. $89.95 


18 Slot (14'h" x 8%"1 
M8S-1818 Bare board . , .. . . . ........ $49.95 

M8S-I81K K it .. ............ . .... .. .. $99.95 

M8S-181A A & T ........ .. .... .. .. $139.95 


EXPANDORAM II - SD Systems 
4 MHz RAM board expa ndable from 16K ta 64K 

MEM-16630K 16K kit ...... .. ..... $275.95 
MEM-32631K 32K kit .... ...... . . . $295.95 
MEM-48632K 48K kit . . . . . • .. , .... $315.95 
MEM-64633K 64K kit . . . • . • . . $335.95 
Assembled & tested . . , . . . . . . . • . . . . add $50.00 

64K RAM - Calif Computer Sys 
4 MHz bank part I bank byte selectable, extended 
addressing, 16K,bank selectable, PHANTOM line allows 
memory ouerlay', 8080 I Z.80 I front panel compatible. 
MEM-64565A A & T ..... . ......... $575.00 

MEMORY BANK - Jade 
4 MHz, IEEE S-100, bank selectable, 8 or 16 bit, 
expandable from 16K to 256K 
MEM-997308 Bare board ... . ... . ... . $55.00 
MEM-99730K Kit, no RAM . .. .••.. $219.95 
MEM-16730K I6K kit .... . ..... . .. $249.95 
MEM-32731K 32K kit . ..• . • . • . • . , . $289.95 
MEM-48732K 48K kit . . . . . . . . . . . . . $324.95 
MEM-64733K 64K kit .... . . .. , , , , , $359.95 
Assembled & tested ........ . .. .. .. add $50.00 

32K STATIC RAM - Jade 
2 or 4 MHz expandable s tatic RAM board uses 2114L's 

MEM-16151K 16K 4 MHz kit . .. , . . $169.95 
MEM-32151K 32K 4 MHz kit $299.95 
Assembled & tested . . . . . . . . . . . . . . . add $50.00 

16K STATIC RAM - Cal Comp Sys 
2 or 4 MHz 16K static RAM board, IEEE S-100, bank 
selectable, Phantom capability, addressable i 11 4K blocks 
MEM-16160A I6K 2 MHz A & T ... .$286.95 
MEM-16162A 16K 4 MHz A & T .. . $289.95 
MEM-161608 Bare board .... . ....... $50.00 

S-100 PROM Boards 

PB-I - S.S.M. 
2708, 2716 EPROM.baard with built -in programmer 

DOUBLE-D - Jade 
Double density controller with the inside track, on-board Z­
~OA •, printer port, IEEE S·IOO, can fu11ctio11 011 an 
i11terrupt driue11 buss 
IOD-1200K Kit .... ...... ........ .. $299.95 

IOD-1200A 8" A & T .. .. .. .. .. .. $389.95 
IOD-1205A 5'1/' A & T ......... . .. $389.95 

IOD-12008 Bare board . . . . $65.00 

DOUBLE DENSITY - Cal Comp Sys 
;) 'Ii" and 8" disk co11troller, sinR le or double density, with 
on ·baard boot loader ROM, and f ree CPI M 2.2• and 
manual set. 
IOU-1300A A & T ........ .. ....... $369.95 


VERSAFLOPPY II - SD Systems 
New double density controller for both 8" & 5'1/' 

IOD-1160K Kit .......... ....... ... $339.95 
IOD-1160A A & T .. .. .. . .. .. .. . .. . $379.95 

S-100 Video 

VB-3 - S.S.M. 
BO characters x 24 lines expandabletoBOx 48fora full page 
of text, upper & lower case, 256 user defined symbols, 160 x 
192 graphics matrix, memory mapped, has key board 
input. 
IOV-1095K 4 MHz kit ......... . $345.00 
IOV-1095A 4 MHz A & T $395.95 
IOV-1096K 80 x 48 upgrade $39.95 

VDB-8024 - SD Systems 
80 x 24 110 mapped video board with keyboard 110 , and 
an-board Z-BOA •. 
IOV-1020K Kit ... . , . . . . $399.95 
IOV-1020A JadeA & T .. .......... $459.95 

VIDEO BOARD - Jade 
64 characters x 16 lines, 7 x 9 dot matrix.{ullupperllower 
case ASCII character set, numbers, symbols, and greek 
letters, 11ormallreuersel bli11ki11 g uideo, S·IOO. 
IOV-1050K Kit .. .... ......... ....... $99.95 
IOV-1050A A & T ......... .. ...... $125.00 
IOV-10508 Bare board . . .... , . .... . . $29.95 

2114L Low Power 4MHz 
J - 19 20 · 99 JOO or more 

$3.35 $2.99 $2.50 

MEM-99510K Kit .. . .. . ........... $139.95 

MEM-99510A A & r ... . ........... $199.95 I Place Orders Toll Fre~ I 


PROM-100 _SD Systems I Continental U.S. Inside California I 
2708, 2716. 2732, 2758, & 2516 EPROM programmer 800-421-5500 800-626-1710 

MEM-99520K Kit , , , . ..... . ·., · · · · $219.95 I Fur 'f«chnical lnC/uir<·s or C11.<tmn1•r 8"""""' call: I 
MEM-99520A Jade A & T .. ....... $269.95 213-973-7707 

EPROM BOARD - Jade I ~ I 
16K or 32K uses 2708's or 2716's, I K boundary I J"'-'L :.::>....-=.. I 

MEM-1623oK Kit .. . . . ...... . . . ..... $79.95 Computer Products 
MEM-16230A A & T.' ... ' '"' '''" $119.95 I 

4901 W. Rosecrans, Hawthorne, Ca 90250 

Tl-:HMS of SALi-:: l'ash, (·hecks. l'redit l'ards, or I 
Jlurthnsl' Order~ from q unlifiNI finm; and institution::;. 

MAINFRAME_ Cal Comp Sys I Minimum.Order $ .15 '.0tt. California residonl s a~d 6% I 
tax. M1111111um shipping & hnndl111g c: hargt..' $.too. 

E~~-:1:~/~:o: :a~1frame with 20 amp powa s;:;~95 ·····I···..... 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Croe184onlnqul~car . 



MODEM SALE 
$129.00 

FEATURE 
FITS GTE HANDSETS! 

2 YEAR WARRANT Y 
EXCLUSIVE ACOUSTIC CHAMBERS 

The exclusive triple seal of Livermore's new flafmounted 
cups locks the handset into the acoustic chamber yielding 
superior acoust ic isolation and mechanical cushioning. 
Designed to adapt to most common handsets used 
throughout the world, the STAR offers t1ihutost in flex· 
ibility and transmission reliab ility. 

~g:f~'~:tt!~3~~ 300 baud 
· Compat ibility: Bell 103 and 113; CCITT 
• Frequency Stabil it y: :!:0.3 percent. Crystal controlled 
·Receiver Sensi tivity: -50 dBm ON. -53 dBm OFF 
• Modulati on: Frequency shift keyed (FSK) 
· Carrier Detect Delay: 1.2 seconds ON; 120 msec OFF 
• EIA Terminal Interlace: Compatible with RS 232 

specifications 
• Teletype Interlace : 20 milliampere current loop 
·Opti onal Inter l aces: IEEE 4SS; TTL; TTY 43 
• International (CCITT) fr equenc ies ava il able 
•Switches: Originate/Off/Answer; Full Duplex/Test/Half 

Duplex 
• Indicators: Transmit Data, Receive Data, Carrier 
Ready, Test 

• Power: Supplied by 24 VAC/150 MA UL/CSA listed wall· 
mount transformer. Input 115 VAC, 2.5 watts . (A 220 
VAC. 50 Hz adaptor is available upon request.) 

• Dimensi ons: 10" x 4" x 2" 
•Weight: 1.74 lbs. (3 lbs . shipping weight including AC 

adaptor.) 
·Warr ant y: Two years on parls and labor. excluding the 

AC adaptor which carries the m2nufacturer's warranty 

Description 
RS232. TTL. 20 MA 
Current Loop 

LIV·STAR·V21 CCITT European Standard 
LIV-IEEE IEEE 488 Standard 
LIV-IEEE·V21 IEEE 488, CCITT Standard 

List Price 

$199.00 
$229.00 
$395.00 
$465.00 

SALE PRICE 

$129.00 
$209.00 
$279.00 
$369.00 

CABLES ~ 
Part No . Description Price 
CND·R S2 328F RS232 8Cond 8 ft. . ........ • •••. . . $19 .9$ 
LIV-121 IEEE to IEEE 2 Meter .. . . .. .. . . . .. .. • • . $59 . 9~ 
LI V· l2PET IEEE to Pel 2 Meter . .... .. .$5 9.95 

PROTECTYOURINVl$TMENt 
PROTECT YOUR DATA WITH 

~Y~l~~~ I 

~SOBAPt 
• Inductively isolated grounds 
• Sockets individually tiller isolated 
• Each socket isolated lrom power 

line LIST PRICE s79es 
s39es 

.. 

SOLOER TAIL PRICE 
1-9 10-24 25-99 100-249 

3.20 2.90 2.50 2.20 
WIRE WRAP PRICE 

1-9 10-24 25-99 100-249 

4. 00 3.75 3.50 3.25 

0 \,\, [l 011"'\ ~~ l"i ()~~
~~ Oa4; 

PRIORrr.Y ONE ELECTRONICS o 

2114·3L 5257·3L 
(TMS 4044)

4096 BIT (1024x4) 300ns 4096x1 300ns 
LOW POWER STATIC RAM LOW POWER STATIC RAM 

8/530°0 
a1 s50•0 

100 + s3oo 100 pcs. + s475 

TRS-80/APPLE 
MEMORY EXPANSION KITS 

4116's RAMS 
from Leading Manufacturers 

~~(16Kx1 200ns),r. , 
~\o~«; ~,.,sooo, 

~~~~8 for $28°0 ~0:() 
(j ADD S3.00 FOR PROGRAMMING JUMPERS 

FOR TRS-80 KEYBOARD 

4116's 100 pcs & UP $3.00 each 
1000 pcs & UP $2.75 each 

JJJ~Shugart 
SA801R 

SALE 

SHU-SA801 R 
2 OR 
MORE 

11•. c.i;r,..;,c""""'"~··~ 
CCS2422A LIST$400.00 SALE 
FLOPPY DISK CONTROLLER $375 OO 

WITH CP/M VERSION 2.2 • 
IEEE S-100 COMPATIBLE SINGLE/DOUBLE DENSITY 

5 'I• "/S" DISK DRIVES 
SINGLE//DOUBLE HEADED 

ASSEMBLED & TESTED 

~~. ~:~fr~~~~1.~h~~:.~~~~:~~~~7J.~~=:!... ,~-
MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the fi rst 
3 lbs., plus 25¢ for each addlllonal pound. Orders over 50 lbs. sent fre ight collect. Jusl in 
case...please Include your phone no. Prices subject lo change without notice. We w ill do our best lo 
maintain prices lhru JUNE, 1981 . SOCKET and CONNECTOR prices based on GOLD, not exceeding 
$700.00 per oz. 

ll•lllllS.ales Prices are for prepaid orders only. Credit Card orders will be charged appropriate fre lghl . 
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PB1 2708/2716 PROGRAMMER & 
4K/8K E PROM BOARD 

PB1 has two separate programming circuits so 270S or 
2716 (5v) type of EPROMs can be programmed without 
modifying the board. Programming voltage is generaredon· 
board; no need for an external power supply. Programming 
sockets are Dip Switch addressable lo any 4 K boundary. And 
complete software is provided for programming and verify· 
ing EPROMs. 

Unused EPROM sockets don'llake memory space, so you 
are never commilled to the full 4K or SK of memory . 

SPECIFICATIONS 
Memory capacity . .. ...... 4096/S192 bytes (four sockets) 
Memory type . ..•........... . . 270S EPROM (not included) 

2716 EPROM + 5V type (not included) 

Addressing: 
EPROM . . .. .. . .. .. .. .. .. .. . . ...... Any 4K boundary 

programmer Dip switch selection 
Separate 270S and 2 716 sockets 

On·board .. . ..... Any 4K/SK boundary above SOOO Hex 
EPROMs Dip switch selection 

Unused sockets do not enable data bus drive 
Wail states...... ...... .. . . O to 4 clock cycles 
Buffering .. .. ... .......... ............... . All lines buffered 
Special feature .. . ... LED indicator for programming mode 

Switch to turn·off programming 
voltage prevents accidental ROM 

programming 
T extool sockets (for programming 

only) 

List Price Our Price 
SSMPB 1K 
SSMPB1A 

Kit $1 79.0 0 
Ass embleo & Tested 5265.00 $230.00 

MB8A 1K/16K E PROM BOARD 
The MBSA provides sockets lo support up lo 16 270S 

EPROMs-the most widely used EPROM in the microcom­
puter industry. The board disables in 1 K increments simply 
by removing the 1 K EPROMs. For example. with S EPROMs. 
ii acts as an SK board. 

The MBSa's Magic Mapping enables the user to overlay 
RAM and ROM at the same address in any desired incre· 
men! when used with RAM boards equipped with Phantom 
Disable. 

List Price Our Price 
SSMMBSAK Kit 
SSMMBSAA Assembled & Tested 5179.00 

ECONOROM 2708 

$114.00 
$159.00 

16K x 8 EPROM BOARD USING 2708 
The ECONOROM 270S EPROM board is the ideal memory 

board for the user who wishes to place his softwarein 
reliable. low cost. and non-volatile 270S EPROMs. With its 
on-board Power-On-Jump circuitry, the ECONOROM 270S 
board is the ideal addition to any IEEE 696/S·100 system. 

MICROMOUTH 
SPEECH PROCESSOR 

AS FEATURED IN JUNE BYTE, PAGE 46 

• 144 expression vocabulary 
•Assembled and Tested 
• Complete Documentation 
• Connect to a speake r or Power Amplifer 
• Plugs in to Apple II 
• Plug compatable with TRS-SO Model 1 
• May be adapted to run on the S-100. H·S. or any 

parallel part. 

MM1·94VO APL for use with APPLE II , or 
modified to run with other 
parallel parts 

MMl·94VO TRS1 TRS­SO Model compatible 
complete with interface 
cable and AC Adapter. 
less enclosure. 
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SPECTRUM 

S-100 COLOR GRAPHICS BOARD 


1/04 2 Parallel & 2 Serial 1/0 Board 
Number of parts - Two serial ports with status • Two 
parallel inputs • Two parallel outputs • Serial Interface 
-Current-loop by optical isolators • 20160 ma current­
loop • EIA receivers and drivers • 55 to 9600 baud • 
134.5 baud (optional) for running setectrics • UART 
presets by dip switch: -stop bits, -word length, 
-parity even and odd• + 5V, 12V & - 12V available at 
connector • Parallel Interlace - Latch type-B212 • + 
5V & - 12V available at connector • Addressing · Dip 
switch addressing of serial 110 to any four port boun­
dary • Dip switch addressing of parallel 1/0 to any two 
port boundary ·• Prototyping area · 2 x 16 pin spare pat­
terns 

List Price Our Price 
SSMI04K Kit $210.00 
SSMI04A A& T $290.00 $260.00 

INTERFACE I 2 Serial 
Our 1/0 board gives you inparafleled fle~ l~llll~ and opera ling conve­
nience . we include such features as: 
• 2 	independently addressable serial ports (dip switch selectable 

addresses) 
• Real LSI Hardware UARTs for minimum CPU housekeeping. 
• RS232C. current loop (20mA). & TTL signals on bolh ports. 
• 	Precision. crystal-controlled Baud rales up to 19 .1 KBaud 

(Individually dip switch selectable) 
• 	Transmit & receive inlerrupls on both channels. jumperable lo any 

vectored interrupt lin e. 
• Industry 	standard RS232 level converters with five RS232 hand· 

shaking lines per port. 
• Optically isolated current loop with provisions lor bolh on-board & 

off-board current sources. 
• 	UART parame1ers . interrupt enables . & RS 232 handshaking lines 

are solflware programmable with power-on hardware delaull lo 
customer specilied hard-wired settings tor maximum flexibility. 

Lisi Price OUR PRICE 
GBT133U UNKIT S199.00 
GBT133A A&T $249.00 S219 .00 

INTERFACER II 3P/1S 
• 1 lndependenlly addressable serial port 
• RS232C: 20mA currenl loop. & TTL signals 
• Precision crystal controlled Baud rate generator 
• Up to 19.2K Baud 
• 	Transmit and receive interrupts, jumperable to and vectored 

lnleuupl line 
• Five RS232 handshaking lines 
• Optically isolated current loop 
• 3 parallel 1/0 
• Utilizes LSTTL octal latches for latched 1/0 dala with 24mA drive 

current 
• Enable & strobe lll ls on each port (each with selectable polar ily) 
• Interrupts for each input port 
• 	Separate 25 pin connector wilh power for each channel and a 

status port lor interrupt mask & port slalus 

List Price OUR PRICE 
GBT150U UNKIT S199.00 
GBT150A A&T $249.00 S219.00 

TOLL FREE!!! 

1-800-423-5922 


The SPECTRUM COLOR GRAPHICS Board is actually 
three products in one: a full-function color graphics 
generator: a parallel 1/0 port; and ar! BK static RAM 
board. These three sections work together to create a 
new standard of flexibility in the generation of color 
graphics. 

ALPHANUMERIC AND GRAPHICS MODES AVAILABLE 
AVAILABLE 

MODE DENSITY COLORS RAM USED 
ALPHA 32 x 16 2 512 BYTES 
SEMIGRAPH 64 x 32 B 512 BYTES 
GRAPHICS 64 x 64 4 1K BYTES 
GRAPHICS 12B x 64 2 1K BYTES 
GRAPHICS 12B x 64 4 2K BYTES 
GRAPHICS 12B x 96 2 1.5K BYTES 
GRAPHICS 
GRAPHICS 
GRAPHICS 
GRAPHICS 

12B x 96 
12B x 192 
12B x 192 
256 x 192 

4 
2 
4 
2 

LIST PRICE 
GBT144U 
GBT144A 
GBT144C 

UNKIT 
A&T 
csc 

$399.00 
$449.00 

GBT20 SUBLOGIC UNIVERSAL GRAPHICS 
INTERPRETER SOFTWARE 

3K BYTES 
3K BYTES 
6K BYTES 
6K BYTES 

OUR PRICE 
$299.00 
$349.00 
$399.00 

$35.00 

SYSTEM SUPPORT 1 
MULTIFUNCTION BOARD 

This multi ·purpose S·100 board provides your com­
puter with the most needed system support functions 
-at less cost than buying numerous single function 
boards. Includes sockets for 4K of extended address 
EPROM or RAM (2716 pinout), 1 socket with battery 
backup; crystal controlled month/day/year/lime clock 
with BCD outputs; optional high speed math processor 
(9511or9512); full RS·232 serial port; three 16 bit interval 
timers (cascade or use independently); two interrupt 
cOntrollers service 15 levels of interrupts; power fail in· 
dicator with provision to switch CMOS memory to 
battery backup; and comprehensive owner's manual 
with numerous software examples. Conforms fully to all 
IEEE 696/S -100 standards. 

Want to make your S-100 system more versatile? 
System Support 1 is the answer. 

4K of EPROM or RAM (2716 type). 

15 levels of vectored interrupts. 

3 independent 16 bit interval timers. 

Real time clock/calendar with battery backup 

capability . 

Full RS-232C serial port with software selectable 

baud rate. 

Optional high speed math processor (9511 or 9512, 

your choice). 

1, 2, 4 or B wail slates selectable to accomodate the 

fastest CPUs. 

ROM/RAM can be enabled or disabled by 

PHANTOM. 

ROM/RAM can respond to full IEEE extended 

address (24 bits). 


Lisi Price Our Price 
GBT 162U unKil $295.00 
GBT 162A A&T $395 .00 $360.00 
GBT 9512 Math Chip $195 .00 

411) PRIORITY ONE ELECTRONICS a. 
,....-~, 9161-B DEERING AVE.• CHATSWORTH, CA 91311 .~ 

1J!'7Terms: U.S.: VISA, MC, BAG Check, Money Order, U.S. Funds Only . CA. residents add 6% Sales Tax. 

MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the first 

3 lbs., plus 25~ for each additional .pound. . Orders over 50 . I bs. sent freight collect. Just in 

case ... please include your phone no. Prices sub1ecl to change without notice. We will do our bes ~ lo 

maintain prices thru JUNE, 19B1 . SOCKET and CONNECTOR prices based on GOLD, not exceeding 


$~Oa~~s° ~'~~~:·are for prepaid orders only. Credit Card orders w il l be charged app ropriate freight........... 


VB3 80 Character Video Board 
VB3 is the perfect video interface for word processing 
and other applications requiring BO characters per line. 
II produces a standard BO x 24 display or as much as BO 
x 4B for a full page of text. VB3 can display upper and 
lower case characters, up to 256 user defined symbols, 
and a 160 x 192 matrix for graphics. 

VEl3 is memory mapped, but occupies memory only 
when activated. So one or more VB3s can be located at 
the same address with a full 65K of memory still 
available 'to the user. 

It generates both US and European T.V. rates and in · 
eludes a keyboard input. Software includes a CP/M 
compatible driver routine. 

SPECIFICATIONS: 
Display - BO char. per line, up to 4B lines• Graphics up to 
160 x 192 matrix• Upper & lower case characters• Up to 
256 user defined symbols (optional EPROM) • Software 
controlled options: Inverted video, graphic char. (2x4), 1 
level of gray, blinking char., underline, strike thru, blank· 
out char. , cursor. 
Timing - Software controlled timing, top & bottom 
margins, horiz. position •U.S. & European T.V. timing• 
Full interlace or non-interlace • Cryslal-16 MHz (dot 
rate) . 
Interlace · Composite video, =75 OHM • Verti.lhoriz. 
drive output & sync input • Memory mapped 
Keyboard • Keyboard port with status • Dip switch ad· 
dressing of ports 
On·board RAM - 4096 Byles (B192 bytes optional) 
2114L (250 nsec pr 450 nsec) • Switch addressing, BK in ­
crements • On -board bank-select of RAM 
Buffering · All li nes buffered 
Software · CPIM compatible driver routine • Powerful 
terminal simulator routine 

List Price SALE PRICE 
SSM-VB3K24 80x24 KIT $425.00 S359.00 
SSM-VB3A24 80x24 A&T $499.00 S450.00 
SSM-VB3K4B 80x48 KIT $475.00 S425.00 
SSM·VB3A48 80x48 A& T $549.00 S495. 00 
SSM-VB3UP 24x48 Line 

Upgrade Kit S50.00 

Video Inter l ace Software 
CP/M Compatible B" Disk, containing 

CPIM BIOS Driver · 
Super Intelligent Terminal Routines 
Graphics Routine 
Menu-Driven Initialization Routine 
Misc. User· Contributed Programs 

SSM-VB3SOFT Video Interface Software 

VB1C Memory Mapped Video Board 
One of the most popular S-100 video boards available, 
this VBIB is software controlled and memory mapped. 
Memory Mapping means that locations in the 1K (1024 
byte) on-board RAM memory correspond with locations 
in the 64 x 16 (1024) character display . 

The 1K memory can be addressed al any 1K incre­
ment via DIP switch. 

The VBIB features a 12B x 4B matrix for graphics up­
per and lower case, Greek letters, and black on white or 
white on black. Software includes a driver routine for 
cursor control, scroll-up, and X-Y graphic control. 

List Price SALE PRICE 
SSM-VB1CK KIT $179.00 S159.00 
SSM-VBICA A&T $242.00 S205.00 

VB2 1/0 Mapped Video Board 
The VB2, is an 1/0 controlled video interface board. With 
a TV monitor, the VB2 becomes a video terminal. No 
other 1/0 card is required for keyboard input and video 
display. 

The VB2 cursor, linefeed, carriage return, backspace, 
and clear·screen are hardware controlled. The display is 
64 x 16, all upper case, and is selectable for white on 
black , or black on white. The board produces a clear, 
bright display, and features adjustable picture size and 
character width. Circuitry is provided to drive a speaker 
for a tone . 

SSM-VB2K KIT 

SSM-V82A A&T 




-----

SCOPE SALE 

OUR LOWEST PRICES 


OF THE YEAR! 


Single and dual trace, 15 thru 100 MHz. All high sen ­
sitivity Hitac hi oscilloscopes are built to demanding 
Hitachi quality standards and are backed by a 2-year 
warranty. They're able to measure signals as low as 
1mV/div ision (with XS vertical magnifier). lt'.s a 
specification you won't find on any other 15 or 30 MHz 
scopes. Plus : Z-axis modula tion, trace rotation, front 
panel X·Y operation for all scope models, and X10 
sweep magnification . And, 30 thru 100 MHz 
oscilloscopes offer internal signal delay lines. For ease 
of operation, functionally-related controls are grouped 
in to three blocks on the color coded front panel. Now 
here's the clincher: For what you'd expect to pay more, 
you actually pay less. Check our scopes before you 
decide. All scopes complete with probes. 

Hitachi ... The measure of quality. 
HITV302B 

Li st $995.00 30MHZ 
DUAL TRACE SALE $819.00 

OSCILLOSCOPE • TV sync-separater circuit 
• High-sensivity 1mV /div 
· (5MH2) 

• 	Sweep-lime magnifier 
(10 times) 

• 2-axis input 
(intensity modulation) 

• Signal delay line 
ill~~1 l r • Complete with 2 probes 

• 	CHI. CH2, DUAL. ADD. 
DIFF, Vertical 
Deflection Modes 

• X-Y operation 
• Trace Rotation 

HITV152B DUAL TRACE 15MHZ (no delay) 

LIST $735.00 SALE $629.00 

HIT·V202 
20MHz DUAL TRACE 

LIST PRICE: $850 

SALE PRICE: $775.00 
• Dynamic range 8 div. 
• TV sync-separator circuit 
• 	Built-in signal delay line 

(V-352) 
• X·Y operation 
• 	Sweep-time magnifier 

(10 times) 
• Trace rotation system 
• 	Fine-adjus ting. click-position­

ing function 

HIT-V352 
35MHz DUAL TRACE 


WITH DELAY 

LIST PRICE: $1150.00 


SALE PRICE $950.00 
• 	Economically priced 

dual trace oscilloscope 
• 	Square CRT with internal 

graticule (illuminated scale) 
• 	 High-accuracy vo llage axis & 

time axis set at± 3% (certi· 
lied at 10' to 35'C) 

• High-sensitivity 1 mV /div. 
• Low drill 
• 2 Year Warranty 

SOMHz & 100 MHz 

DUAL TRACE WITH 


CALIBRATED TIME DELAY 

HIT V550B HIT V1050 

50MHz with 100MHz with 
3rd TRACE 3rd & 4th TRAEE 

TRIGGER VIEW TRIGGER VIEW 

LIST $1745.00 LIST $2390.00 


SALE SALE 


$1495.00 $1995.00 

The HITACHI V550B (50mHz) and V1050 (100mHz) of­

fer all the capabilities you might expect from a lab 
grade oscilloscope. Capabilities such as 3rd trace trig· 
ger view, a bright 6" square CRT. and a max. sweep rate 
of 2nsldiv (V1050) 5nsldiv (V550B). /Jfso, features · you 
may not expe·cr like, sensitivity of tmvldiv (V550B) 

1 .5mv/div (V1050) @ 10mHz, automatic focus correction. 

DISCUS/2DTM 
DOUBLE DENSITY DISK SYSTEM 

COMPLETE WITH 
CP/M V2.2 AND 

MICROSOFT BASIC V5. 2 

Why not go all the way to the professional/ industrial stan· 
dard of 600K byte/side disk memory with your S-100 
system? The new DISCUS/2D '" full-size. double-density 
floppy disk system is actually less expensive than many 
mini-floppy systems. 

And Morrow Designs TM hasn't just made full-size, 
double -density disk memory affordable... we've made it 
more functional. 

The da\a format is 
soll·sectored and compatible with IBM"s new System 34. 
And DISCUS/2D'" accepts both single-density and dou· 
ble·density disks for complete flexibility in data storage. 

And DISCUS/20'" is even more attractive because it 's 
priced and delivered as a truly complete system. It 's com· 
plete with all hardware. It's complete with all necessary 
software. And it's completely assembled, tested and 
warranted. 

Specifications: 
• CP/M V2.2 and Microsoft Basic V5.2 Standard 
• Plug compatible with Shugart, Remex and Siemens 


single- or double-sided drives 

• Double/single-density capability utilizing MFM and FM 


data formats 

•Western Digital 1791 LSI floppy disk controller chip 
• Uses 2K of S-100 address space: 
-1 K PROM with built ·in disk drive and 1/0 uti lity 
subroutines incorporating memory mapped 1/0 
-1 K 2114-3L 300 ns access time RAM for disk data 
offering and general purpose use 

•Starting address of memory space is 340:000 (EOOO 
hex) for compatibility with other popular ROM based 
systems 

• Phase-locked data separator and crystal controlled 
disk data write precompensation cC1pability to insure the 
highest standards of data integrity in double density 
mode. 

•Compatible 	with all 2, 4 and 5 MHz systems which 

conform with the proposed IEEE standard forthe 

S-100 bus 


• 1602 UART with crystal-controlled baud-rate generator 

·Sixteen switch selectable baud rates from 50to19,200 


bits/second 

·TTY current loop and industry standard RS232C serial 


interface 

• Power-on jump circuitry for automatic bootstrap loading 

from the disk drive 
•Power supply requirements:+ 8V@1200 ma:+ 16V@ 


150 ma; -16V@70ma. 


• ROM 	utility subroutines: 
Bootstrap load Seek 
Terminal input Set sector 
Terminal output Set DMA address 
Horne Disk read 

Disk write DMA status 
Select drive Disk status 
Terminal panic detect Disk error 
Terminal status Switch density 

SINGLE SIDED 

List Price SALE PRICE 
MOSF-1216 Single Drive . ......... .$1199.00 $950.00 
MOSF-1226 . Double Drive. $1994 .00 $1598.00 

DOUBLE SIDED 

MOSF2218 Single Orfve . . . ... . ..... $1545.00 $1198.00 
MOSF2228 Double Drive .... . . ... $2740.00 $2190.00 

(OmeuPro;~®~~~ 

10 MHz STATIC RAM SALE 

32K ECONORAM XX 
32K Bank Select. IEEE S-1 00 compatible. Features one 
32K block that can be addressed on 4K boundaries Com· 
patfble with the IEEE proposed standard of 24 address 
iioos a swell as all currently used bank select configurations. 
Any or all of the eight 4K byte blocks may be disabled to 
create as many windows in memory to avoid any system 
memory conflicts. 

10 MHz OPERATION 
List Price 

GBT164A16 16K RAM A&T ... ....... . $399.00 
GBT164A24 24K RAM A &T . .. ... .... $539.00 

For critical high density applications where dynamic 
memory poses possible problems with DMA or speed. 
the Godbout RAM 17 64K STATIC RAM board represents 
the long awaited solution. Conforming fully to the IEEE 
696/S-100 bus standard , RAM 17 provides 24 address 
lines for 16 megabytes extended addressing capability, 
and runs on far less power than dynamic memory. 

Meets or exceeds all IEEE 696/S-100 
specifications 
Fully static design uses less power than 
dynamics (2W) 
24 bit extended addressing 
2K Window at EOOO, EBOO, FOOD, or FBOO HEX 
(Ideal for many floppy disk controller boot proms) 
THAT'S RIGHT 64K STATIC·2 WATTS 
On board RAM's may be replaced by 2716 
EPROM's (pin for pin) 
CSC and Assembled/Tested boards are designed 
for CPU speeds up to 10 MHz 
Thorough bypassing of all supply I ines 
INCREDIBLE LOW POWER OPERATION (2 
WATTS) 
Does DMA 
THAT'S 2 WATTS OF STATIC 64K RAM 

List Price 

GBT 175A48 48K A&T .. . .$1048.50 


GBT 175A64 64K A& T . .. .$1395.00 

GBT 161 8085 CPU BOARD 

GBT 1612 8085/8088 CPU BOARD 

• 8088 & 8085A CPU 
• S-100 IEEE COMPATIBLE 
• SWITCHABLE CPU'S 
• 5 MHZ OR 2 MHZ SWITCHABLE 
• POWER ON JUMP TO ANY 256 BYTE BOUNDARY 
• POWER ON JUMP CAN BE DISABLED 
•CPU CAN JUMP ON POWER ON ONLY OR POWER 

ON AND RESET 
• 24 BIT EXTENDED ADDRESSING 
• IMSAI FRONT PANEL COMPATIBLE 
•AVAILABLE WITH 8085A ONLY 

BOARD WITH 8085 ONLY 
List Price Our Price 

GBT161A $305 00Assembled & Tested . . . . .. . $325.00 • 

BOARD WITH 8085 & 8088 
GBT1612A $399 00
Assembled & Tested . ...... .. $425.00 • 

PRIORITY ONE ELECTRONICS ~-. 
9161-B DEERING AVE.• CHATSWORTH, CA 91311 · . · " 

Terms: U.S.; VISA, MC, BAC Check, Money Order, U.S. Funds Only. CA. residents add 6% Sales Tax. 
MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the first 
3 I bs ., plus 25~ for each additional pound. Orders over 50 lbs. sent freight collect. Just in 
case...please include your phone no. Prices subject to change without notice. We will do our best to 
maintain prices thru JUNE, 1981. SOCKET and CONNECTOR prices based on GOLD, not exceeding 
$700.00 per oz. 


Sales Prices are for prepaid orders only . Credit Card orders will be charged appropriate freight. 
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ELECTRONICS 

TEAMS UP WITH PRIORITY ONE ELECTRON/CS 

TO INTRODUCE THE NEXT GENERATION 


OF IEEE/696 S-100 COMPUTERS 


THE ULTIMATE SYSTEMS CALL FOR THE ULTIMATE SYSTEMS ENCLOSURE 


8 BIT 
There are stil l a lo t o f 8 bit machines out in the wor ld, matched with plenty o f 8 bit soft­

ware - but very few of these machines are working up to the ir peak ca pacity. We wa nt the 
" Big 8" sys tem to change all that, and bring professional level comput ing power to all the 
owners o f older S-100 machines . And i f you're assembling an 8 b it system from the 
ground up, "Big 8" gets you off to the best possible sta r t .. rega rdless of price. 

Here's what you get 
1. 	 CPU Z, our high speed, high performance Z80* based CPU 

board. Includes a 6 MHz CPU for maximum throughput and 
highest operating speed. 

2. 	 Disk 1 DMA floppy disk controller. 
3. 	 64K of fast static RAM with 24 bit extended addressing. 
4. 	 lnterfaceTl - Dual Serial 1/0 card or Interfacer II 3 Parallel 1 

Serial 110 Card. ­
5. 	 CP/M*-80 2.2. 
6. All documentation and manuals. 
It all adds up to $2712.00 

TOTAL PACKAGE PRICE 

$1950.00 'li1~'}.~\) 
ORDER PART NO. GBT·SPEC·C ':>"°"~~ 
Big 8 System with Interfacer I .r 

ORDER PART NO_ GBT SPEC·D 
Big 8 System with Interfacer II 

SAVE EVEN MORE, when you add 2 Shugart 801 R disk drives, and 
a dual Cabinet with Power Supply . 

This package adds up to $3962 

TOTAL PACKAGE PRICE 

$3050.00 

GBT·SPEC·E with Interfacer I 
GBT·SPEC·F with Interfacer II 

16 BIT 
Step up to the wor ld of 16 Bit computers now and save hundreds, even thousa nds of 
dollars if you act r igh t now! We have made a one time onl y specia l buy from Godbout on 
the nucleus o f a Power ful! 16 Bil S-100 Computer. We have a limited number o f these 
systems in stock, because of the speci al pricing we can't go back for more, so hurry! 
Orders will be filled on a first come basis. NO RAI NCHECKS. 

Here's what you get 
1. 	 16 bit/8 bit Dual Processor (w/6 MHz 8088) 
2. 	 System Support 1 with Serial 1/0. Real time clock , Interval 

Timers & More! 
3. 	 Disk 1 DMA Floppy Disk Controller (w/BIOS for CP/M *2.2) 
4. 	 64K of fast static RAM (w/IEEE 24 bit extended addressing) 
5. 	 Sorcim 's powerful PASCAL/M* - 8086 software on disk 
6. 	 Digital Research's CP/M* - 86 software on disk 
7. 	 1/0 and Disk Controller cables, plus full documentation on all 

hardware and software 
"PASCAL M is a tradem ark o f Sorcim: CP/M is a re gis tered trademark of Di gital Research 

It all adds up to $3430.00 

A) TOTAL PACKAGE PRICE aa 
$2495.00 ~~9J?J~· 

ORDER PART NO. GBT SPEC-A s~" 
SAVE EVEN MORE, when you add 2 Shugart 801R disk drives, and 
a dual Cabinet with Power Supply. 

This package adds up to $4680. 

B) TOTAL PACKAGE PRICE 

$3 5 9 5. 0 0 ~s,o<o"-' ·00 

ORDER PART NO. GBT-SPEC·B $~'\J 

Power Supply 
• Twenty-five Amps at 8.0 volts 0.C. 

Three Amps each at + 16 and - 16 volts O.C. 
• Outputs vary less than 5% over input range of 100 VAC to 

130 VAC 
Constant voltage transformer 

• 	 All outputs fused 
Enclosure 

Quiel fan provides for cool system operation 
• 	 Two switched convenience outlets on the rear 

line filter for electrical noise suppression 
• 	 Circuit breaker for safe operation 

Lighted RESET BUTTON FOR "POWER ON" indication 
Punchouts on rear lor 12 08-25 connectors 
Punchouts on rear for 2 DD-50 connectors 

• 	 Positive pressurized for case of filtration 

GmpuPro'~rom@~!~~~ 

Now ... a place to put all those 
CompuPro or other S100 boards. 
The enclosures are available in 
either desk top or rack mount 
(including slides) and both have 
the following features: 

Motherboard 
• 	 Actively terminated at both ends of motherboard 


Ground shield between every signal trace 

Front panel provisions on the 20 slot version 


LIST OUR 
PRICE PRICE 

GBT ENC20RM 895.00 825.00 
20 slot Rack Mount 
GBT ENC20DK 825.00 760.00 
20 slot Desk Top 
Sh ipping Wei ght 55 lbs 

When purchased with any of the above 
systems.. .. .. .. 

GBT ENC20RM $750.00 
GBT ENC20DK $685.00 

• Provisions for mounting a front panel 
Physically 18 .5" deep. 7" high, and 17'' wide PRIORITY ELECTRONICS © 
(rack tront panel 19" wide) 9161-B DEERING AVE.• CHATSWORTH, CA 91311 

Terms.9s~2~~BJ~ek.~on~ ~d~ ~s ~~2~ly _1¥~~d~n~~~6'/~~s'Ta~\~rMu~ !A£~~hRrn ~o~nL?.~~l·M~~~~PING & 
HANDLING of $2.50 for the fi rst 3 lbs., plus 25~ for each additional pound. Orders over 50 lbs. sent freigh t collec t. Just in case ... please inc lude your phone no. Prices sub ject 
to cha nge without notice. We wi ll do our best to maintain prices thru JU NE, 1981. SOCKET and CONNECTOR pr ices based on GOLD, not exceeding $700.00 pe r oz. 

Sales Prices are for prepa id orders only_ Credit Card orders will be charged appropriate fr eight. 

Circle 298 on inquiry card. 



FLEX-FORTH 

KIM&appkz

$25 $21 
A Complete Structured Laaau•a• Wllb: 

0 COMPILER/INTERPRETER 
0 OPERATING SYSTEM 
0 6502 ASSEMBLER (With Macros) 
0 FIG SCREEN EDITOR 

FLEX-FORTH Is a full-featured F.I.G. 
standard FORTH with virtual memory files. 

For: 	 APPLE II 48K (Disk) $25. 

KIM 16K (Cassette) $21. 

Price includes user manual. 

Source listing with either, add $20. 

Shipped Free. 
 GEOTEC 

1920 N.W. Milford Way 
Seattle, Wa . 98177 

Applr i1 • lrOmati of Appk Computtt' Co. 

KJM i• .1 tr~ of MOS Tirchltolon . 


C ircle 14 7 on inquiry card. 

Hard Copy Printer 
For Your Computer 

Completely Refurbished 

Teletype Model 33 RO 


Friction Feed Table Model, 110 Baud, 
8 Level ASC II , operated from 20MA 
or 60MA Loop specify. 

$279.95 

Also Available with built in Modem 
to accomodate your computer, we 
supply the Hardware, Software and 
Instructions. 

$329.95 

Check or M.O., $50. deposit on C.O.D. 
orders, N.J. Residents add 5% Sales Tax 

RED ARROW 

ELECTRONICS CORP. 


1217 Summit Ave., 
Union City, N.J. 07087 

(201) 863-791 6 

Circle 3 14 on inqu iry card. 

A NEW WIRELESS AC REMOTE CONTROL 
INTERFACE for the Sears and BSR X-10 home 
control system. Use your . present TRS·BO Level 
II , Apple II or Stoa computer to provide com­
plete home security through control of lights, 
appliances and motors with a few simple BAS IC 
commands. 

As featured in: 
"COMPUTERIZE A HOME " BYTE. January 1980 

BUsY Box ­ Assembled & tested 
For TRS-80 •• $109.95 
For S100 • •• • 119.95 
For Apple /I • • • 114.95 

Realtime control 
software - TRS-80 19.95 
To order ca ll (516) 374·6793 
or write: The MicroMint Inc. 

917 Midway. 
Wooomere,NY 11598 

DEALER INQUIRIES 
INVITED 

[:;c

• 
BUSY BOX 

PROOFREADER"" 

For The TRS-80 .. 


Let your TRS-80 proofread your Scripsit, 
Penci l or ocher documents. Proofreader 
checks every word of your document in ics 

38,000 word dictionary in under 5 minutes 
Unknown words li sted on screen or to a file. 
RcquircsModcl-l.32K.1 disk.. $54.00 

************************* 
RATFOR 

Rational Fortran preprocessor allows 
st ructured programming using Fonran. An 
cxcc.:llcnr. fast implcmcnrarion with 
extensions and manual. 
Hcquircs Model-I. 4BK, 2 disks. $49.00 

PPRATFOR- Automatically pretty prims 
and indents Ratfor. Requires Ratfor. 

$3-0.00 A lone I $74.00 For Both 

SOFr.TOOLS .ir<' proli:ssional quality rnftw.lre tooh 
dcvclopcJ for die TRS. HO hy ;, PhO in Comput<"r 
Science. 

Order Postpaid: 'SOFT-TOOLS 
MHE Box 14 

Dc.1lcr lnquirin Invited TijerH. NM 87059 

Circle 332 on inquiry card. 

PERSONAL COMPUTER SERVICE 

ELECTRONICS 


52 JACKSON DRIVE SOUTH 

POUGHKEEPSIE, NEW YORK 12603 


We at PCSE firmly believe that you deserve 
the most for your hard earned capital. 
Therefore we are offering you this lifetime 
membership offer. 

For the nominal sum of five dollars our firm will: 
·1- Guarantee any item purchased thru us to 

carry a minimum of 10 - 12% off manufac­
turers list 

·2· Inclus ion of free shipping anywhere in the 
USA except large ticket items which we feel 
should be insured 

·3- Free calalog(s) and updated brochures as 
they become available 

Our service will be fully guaranteed or your 
fee cheerfully refunded 

NAME ------------ ­

ADDRESS -----------­
CITY _____ STATE __ ZIP __ 

COMPUTER MAKE -------- ­

C ircle 289 on inquiry card. 

Data Acquisition

and Control for the TRS-80* 


$180 ppd. 

The STARBUCK·8882 is a complete eight channel 
data acquisition and control system. plug 
compatible with the Model I Level II TRS-80. It 
inc lu des 8 protected analog inputs (0·5 Vdc with 
8± 1 bit accuracy). 8 protected digital inputs. 8 
optoisolated digilal outputs. and two joystick 
ports . Interrupt-driven soflware package allows 
simullaneous data acquis111on and storage while 
using the TRS-80 for any other purposei 
Applicat ion manual covers home security. energy 
monitoring. weather stalion use. appliance 
control. graphics and games. Price includes 
case. power supply. exlra expansion card edge. 
connector cable. complete software package and 
detailed applications manual. Manuals only are 
available for $4 .00 ppd. To order. write 

STARBUCK DATA CO. 
P.O . Box 24. Newton. MA 02162 

Massachusetts residents add 5% sales tax . 
• TRS·BO is a 1radema1k ol Tandy Corp 

Double Side Disk Drives 

Cl 
Disk Drive Subsystem with D ual Double Side 
Dri ves, Power Supply and Cable. Total Ca pa· 
city 2.4 M-Byte. Fully Assembled and Tes ted. 

Onl y !! 

1. Table Top Version . . ... 51,695.00 

2. Rack Mount Version .. 1 ,695.00 

3. 	Pair of Slides with Attachment 
for Rackmount . . . 35.00 

4 . 5100 Disk Controller (handles sing le & 
doub le density in 256, 512 & 1024 byte 
sectors. single & double side) . 350.00 

5. 	Double Side Disk Drives (1 .2 mb) . . 535.00 
(Qume DT/8) 

Call Now (408)4%-6910 

OSM Computer Corporation 
2364 Walsh Avenue 
Santa Clara, CA 95051 

Circle 160 on inqu iry card . 

'IAICAO 

I ~ 

" 

II 

The 850218809 Journal 

r 	 .,
• 	 For the serious user of the 

Apple, PET/CBM, OSI, Atari, 
AIM, SYM, and KIM. 

• 	The premier 6502 resource 
journal-now also covering 
the 6809! 

• 	 Internationally respected by 
professionals In business, 
Industry, and education. 

- -· 

---- Order tod111f 
We accepl VISA & Maatercard. 

$18.00 In Iha U.S. MICRO 
$21.00 foreign P.O. 8o118502 
aurlacemall Chelmaford, MA 

(Aak tor air ralel) 01824 
(817)256-5515 

~­~Low

PricesAMPEX 

• Dialogue 80 CRT Terminal 
ADDS 
• 	 Viewpoint wit h 

detachable keyboard 
• Regent 25 Terminal 
Tl 
• 8 10 Pri n te r Basic 
BASE 2 
• 	 850 Printer 

$995. 

$650. 
$830. 

$1.595. 

$695. 

Ask for our prices of o th e r products . 
Add $5 per unit for processing . 
CASH WITH ORDER 5% OFF 

Computer Designs and Services 
5575 Magnatron Blvd .. Ste.D 
San Diego. CA 92111 
Tel: 714·571-2763 
TWX: 910·335-1620 
Overseas inquiries invited . 

Circle 74 on inqui ry card. 
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Big_factory
REBATES 
on already small 
MMMprices less $100. on 730 

CENTRONICS 779-2 CENTRON/CS®737usT PRICE $995 
Same as Radio Shack Line Printer I w /tractor Same as Radio Shack Line Printer IV 

Featuring Correspondence Quality and Proportional Spacing LI ST PRI CE $1350 

!Ship freight collect) NOW Q NLY $799 ~~r'v$799 iess $150. 
·':­ - · ;-~~ .. 

. ~ - -

MiniMicroMart, Inc. 
1618James Street, Syracuse, NY 13203 (315) 422-4467 TWX 710-541 -0431 

Circle 244 on inquiry card. 



Co111puters~Disk§yste111s 

SUPERBRAIN MORROW-'"''HI datasystems BvlNTERTEC THINKER TOYS® 

DISCUSM26™ 


Z-89GA 
List $2595...... . . .. ... . . .. ..... ... $2149 

A-87 Two Drive 
Minifloppy System List $1195.... .... $989 

Z-47DA........... . ............. ... $3695 

8" Two Megabyte List $3695........ $3059 


INTERSYSTEMS 
formerly ITHACA AUDIO 

The new Series II CPU Board features a 4 MHz 
Z·BOA CPU and a ·full-feature front panel. 20­
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 

68cfmfanl. DPS-1. List$1795 $1495 

COMPLETE SYSTEM w1tl1 l11terSystein 64K 
RAM, 1/ 0 Board a11d doul)le do11s1ty disk 
co11troller board. Full 1-year warra111y, 

List $3545 . . . . . .. · · · · · · · · · · .. · · $2995 

NEW! CROMEMCO 

SYSTEM ZERO 


List $995 , ............. , . 0UR PRICE S849 

NEW! CROMEMCO SYSTEM ZERO/O 

A complete 64K Computer with Double 
Density Disk Controller . . . . . . List $2995 

OUR PRICE$2545 
Companion Disk drive for above ­
Quad Density - Total of 780 Kilobytes of 
storage on the two drives...... Lisi $1295 

OUR PRICE $1099 

64K Double or Quad Density units available. Uses 
two Z-80 CPU's. Commercial-type terminal with 
12" monitor. Dual double density minifloppies. 
Over350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, 110 ports 
standard. Expandable with optional S-100 
interface. Comes with CPIMTM 2.2 operating sys­
tem. MiniMicroMart can supply a wide range of 
CPIM development and application software. 

w/64K Double Density, List $3495 . . $2869 
w/64K Quad Density, List $3995..... $3395 

· ·---=-·~-

THINKER TOYS® 

DISK SYSTEMS 


NowincludesCP/M® 2.2 

Discus 20. List $1199 . . . $998 
D1~CIJS 2D. du~l·drive, Lisi $1994 . . ... .. . . ... $1669 
Discus 2 + 2. A&T. List $1549 . .. ..... . .. .. $1299 
Dual Discus 2 + 2. A& T, List $2748 $2299 

All Morrow floppy disks include CP! M· 2.2 
and Microsoft Basic 80 

MORROW 

Discus 2D's 

IN STOCK 

NEW! CROMIX 

FROM CROMEMCO 


A New UNIX Like 

Disk Operating System. 


With true multi-user. 

multi-tasking capabilities 


List $295 . . . ..... .. ...... OUR PRICE $249 


NEW! DOUBLE DENSITY 

CONTROLLER BOARD 


FROM CROMEMCO 
With built-in diagnostics 

16 FDC Controller, List $595 OUR PRICE $505 

Only $3644 for a complete 64K Disk System HP83 List $2250 .......... . . $1899 


Mini Micro Mart~ Inc. 1611~1:i~~:;;:;1· s~~~~~~:~l~04~~203 
Circle 245 on Inquiry card. 



Ter111ina ls and Printers 

lntertec 

EMULATOR 
Software compatible with a Soroc 10-120, 
Hazeltine 1500, ADM-3A or DEC VT-52. Fea­
tures block mode transmission and printer port; 
12" anti-glare screen; 18-key numeric keypad; 
full cursor control. List $895 

OUR PRICE $749 

QUALITY PRINTING AT MATRIX 
SPEED-LOGIC SEEKING 

$749 PROPORTIONAL SPACING 
w/auto text justification 

NEW IDS PAPERTIGER 46Dlist $1295 . $1099 

NEW IDS PAPERTIGER 46DG List $1394 $1149 
NEWIDS560GList$1794. . $1400 

Tl-810 

Tl-810BasicUnit,$1895. ONLY $1595 
Tl-810 w/full ASCII (Lower case), vertical 

forms control, and compressed print . $1795 
Tl-745 Complete printing terminal 
with acoustic coupler, List $1695 .. . . $1399 

ANADEX 
DP9500 I DP9501 PRINTERS 
DP-9500, List $1650 . .. ..... . . . .. . $1349 

DP-9501. List$1650 .. .. . .. ..... .. $1349 

ANADEX DP-8000 
· 80-Col. Dot Matrix. . . . . $849 

OKI DATA 
Microline 80 L1st $59R ONLY $499 
Tractor Feed Option . .... . .. . .. . ... $109 
Serial interface . . . . . . . . . . . . . . . . . . . . $ 99 
Microline 82 L1 s1 $799 . ... . ... . . . . .... $679 
Microline 83 List $1260 . . .. . . $1069 

List $995 ONLY 
12" display , 24 x 80 format, 18-key numeric 
keypad, 128 upper / lower case ASCII charac­
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro­
tected fields. Line insert / delete and character 
insert/ delete editing, eleven special line draw­
ing symbols. 

TELEVIDEO TVl-912C 

... - . . ~ 

~••••••~n .. •••--• 
r.io.'"l:IDE••••llil~~·Tl•J i. ­
.......... !f:!i- •• ..- •• 
• • -=-:am-~·~ ' .iliK ~p ....... 

Upper and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x 80 character 
display, 12 x 10 resolution. Numeric pad . Pro ­
grammable revers7ble video, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert/ delete. "C" version features 

HAZELTINE PAPER TIGER® 

SOROC 
-------· 

IQ-120 
List $995 

10-140 List $1495 
SPECIAL $1149 

CENTRONICS 
PRINTERS 

NEW 730, parallel, fnct1on, tractor ... . .. $599 
NEW 737 parallel, friction, tractor ... . .. $799 
779-2 w /t ractor (same as TR S-80 Line 

Printer ll , List $1350. . ....... $799 
704 R 5232 seria l version, $2350 . . . . .. $1595 
.704-9 RS232180CPS. .. $1595 
704- 11 Para llel 180CPS. .. . . . $1695 

NEC SPINWRITERTM 

~~"'· ~~ • 

Buffer w/graphics option, incl. buffer, 
TR S-80 cable .. 

NEW IDS 46D 

typewriter -style keyboard . List $950 Terminal/Keyboard as well as 
AXIOM IMP I .... .... . . $699OUR PRICE $789 RO Printer Only models available . 

920C (with 11 function keys, 6 edit keys and CALL FOR PRICES! Epson MX-80 List $645 .. . .. .. $499 
2 transmission mode keys, List $ l o3o · Above prices reflect a 2% cash discount (order prepaid pr ior to shipment). Add 2% to prices for credit 

ONLY $849 card orders, C.O.D.'s, etc. Prices are f.o.b . shipping point . Prices are subject to change and offers 
950C list $1195 . . .. . .. . .. . . . $1039 subject to withdrawal without notice. WRITE FOR FREE CATALOG . 

NEW INTERTUBE Ill 


MiniMicroMart, Inc. ~ 

1618 James Street, Syracuse NY 13203 (315) 422-4467TWX110-541 -0431 [el] 
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Unclassified Ads · 

FOR SALE: Hazeltine I 500. Display terminal with typewriter­
style keyboard and numeric pad. Unit was used only a few 
hours for dJSplay purposes. $650. John Joslyn. (213J 658-7 J 90 
days. (2 I 3J 763-0843 evenings. 

FOR SALE: MITS Altair 88.0CDD floppy-disk drive and con­
troller. Recently aligned and all ECOs installed. With all manuals 
and software including Altair Disk BASIC. S 700. Diab/o printer 
with stand. print wheels. ribbons. paper. and full documenca­
tion. SI 250. Will deliver within 75 miles. Call to arrange 
demonstration. Alan Frisbie, 3786 E Mountain View. Pasadena 
CA 91107, /213J 351-2351 days. 796·7872 evenings. 

FOR SALE: Two Burroughs 89352 video terminals-one 
complete. one without keyboard and video-driver boards. 
960-character display screen. Flexible cursor controls. 5 by 7 dot 
matrix. Six baud rares. RS-2328. Manual and extra circuit boards 
included. SSOO for the pair. Steve Olson. 6500 Halsey Dr. 
Woodndge IL 60517. /312J 852-0365. 

WANTED: S-100 bus computer. must have video display. 
two 8·1nch disk drives, and 48 K programmable memory. I have 
amateur radio equipment for trade. Dale Hutchinson. 10818 
Brentway Dr. Houston TX 77070. 

64K BYTE EXPANDABLE RAM 
DYNAMIC RAM WITH ON BOARD TRANS PARENT 
REFRESH GUARANTEED TO OPERA TE IN 
NORTHSTAR. CROMEMCO. VECTOR GRAPHICS. 
SOL. ANO OTHER 8080 OR Z-80 BASED S100 
SYSTEMS• 4MHZ Z-80WITH NOWAITST ATES . 
• 	 SELECTABLE ANO DESELECTABLE IN 4K 

INCREMENTS ON 4K ADDRESS BOUNDAR IES . 
• 	 LOW POWER-8WATTSMAXIMUM. 
• 200NSEC4116 RAMS . 
• 	 FULL DOCUMENTATION. 
• 	 ASSEMBLED AND TESTED BOARDS ARE 

GUARANTEED FOR ONE YEAR ANO 
PURCHASE PRICE IS FULLY RE FUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITH IN 
14 DAYS . 

ASSEMBLED I 
TE S1 ED 

6•KRAM ,, , . . 1595.00 
•BK RAM .. . 1529.00 
llK RAM , . 1459.00 
16K RAl.I . . ...... ,., •.. 1389.00 

FOR SALE: Heathkit H-8 computer with 32 K bytes of mem­
ory. System includes serial 1/0 incerface. cassecre re­
corder/player. and H-9 video terminal. Arr manuals, docu­
menca[lon. and software included. Extras are dust covers and 
special program tapes. S 1100 includes shipping. Keith Morlock. 
Rt #5 Box #263. Columbus MS 3970 I, (60 IJ 328·8880. 

WANTED: Information where I can find the King James Ver­
sion of the Bible in computer-readable format on disk or 
cassette. I will accept collect calls if you have this information. 
Steven Tilden. 4771 S Warren Ave. Tucson AZ 85714. (602J 
746-0569. 

FOR SALE: Tl Programmable 58. In excellent condition: 
almost brand new. Master library Module and manuals in­
cluded. Will sell for s75 or best offer. Eddie Stein. 7 Cumber­
nauld Ct. Rockville MD 20850. 1301 J 279·9533 . 

FOR SALE: F/oat1ng-pornt math board for RCA VIP with 
dnver software, uses MM57109 uP: S35 US. HP-55 program­
mable calculator with timer. includes stat1st1cs and math 
manuals. Best offer or will consider trade for R/S Quick Princer II. 
Frank Sh1nyei. 10545 129 St. Edmonton Alberta. TSN I W9 
Canada. 

ONLY S58 
FOR APPLE, TRS-80 KEYBOARD, EXIOY. 
AND ALL OTHER 16K DYNAMIC SYS 
TEMS USING MK4116-3 OR EQUIVALENT 
DEVICES.
* 	200 NSEC ACCESS, 375 NSEC CYCLE
* 	BURNED-IN ANO FULLY TESTED
* 	1 YA. PARTS REPLACEMENT 

GUARANTEE
* 	QTY . OISCOUNTS AVAILABLE 

VISTA V-200 MINI-FLOPPY SYSTEM
* 	S 1 00 DOUBLE DENSITY CONTROLLER
* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY
* 	MODIFIED CPM OPERA TING SYSTEM 

WITH 	EXTENDED BASIC 

$695.00 


I 

FOR SALE OR TRADE: 64 K. dynam1c'progr~mmao1e­
memory board for H·B' bus. Works through address 
selectable/set-able 110 port. Brand new. never really used. ony 
tested. (Mom bought me this. ·but she doesn·r know a byte 
from a carburetor.} I writ g ive a 90-day warranty and documen­
rat1on to first 5500 check or money order. or will swap for two 
working WH8- / 6s. Kurt Schultz. I I 5· / Roxanne Ct. Walnut 
Creek CA 94596 . 

FOR SALE: Barely used Apple communication card and 
Novat1on CAT modem. With cables and software. S275 . Chris 
Pino. 125 Mansfield. New Haven CT 06511. f203J 562-077 3. 

FOR SALE: Centronics I0 I printer. uppercase and lower­
case . Cost over 55000. sell for S2500 or best offer. Machine is 
too large for my Commodore. Jerry Gaines. 4104 Fountain 
Green. Lafayecce Hill PA 19444. 121 SJ 828-4800. 

WANTED: Old mechanical calculators. Please describe what 
you nave in detail, and include a picture 1f possible. SASE please . 
Dick Rubinstein. 15 Maugus Ave. Wellesley Hills MA 02181. 

FOR SALE: Apple graphics tablet in excellent condition: 
5450. Hitachi high-resolurion 9-rnch black-and-white monitor; 
s 125 . SwTPC PR-40 printer with parallel card for Apple slot 
two; s I 75. Compnnr 91 2s. a fast BO-column primer with full 
uppercase and lowercase for RS-232 input: S 250. Apple sella / 
interface card. b1drrecrional RS-232 with 08-25 connecror; 
SJOO. Frank Jaubert. 823 Euclid St. Houston TX 77009. (713) 
868-0034. 

WANTED: I have a National Semiconductor IMP- J 6C I 6·b1t 
m1croprogrammabre microcomputer. CUTIL monitor. PACE 1n­
struct1on set. f1gFORTH for PACE. 6-siot card cage. wire-wrap 
board. power supply. and documentaC1on. all new. J need a 
front panel or senal interface. or schematics for same. Ir not. l"ll 
sell all for 12150. Lee A Hart. 366 Cloverdale. Ann Arbor Ml 
48105. 1313J 994-0784 . 

32K BYTE MEMORY 
RELIABLE/COST EFFECTIVE EXPANOABLE RAM FOR 

6502 ANO 6800 SYSTEM-AIM 65·"KIM"SYM"PET"S44·BUS 
• 	 PLUG COMPATIBLE WITH THE AIM·65/SYM EXPANSION 

CONNECTOR BY USING A RIGHT ANGLE CONNECTOR 
!SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARD. 

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

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

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

• USES •5V ONLY. SUPPLIED FROM HOST COMPUTER. 
• 	FULL DOCUMENTATION. ASSEMBLED ANO TESTED 

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

ASSEMBLED WITH 32K RAM 

& WITH 16K RAM ......... . 


TESTED WITHOUT RAM CHIPS .. . 
HARD TO GET PARTS !NO RAM CHIPS) 
WITH BOARD ANO MANUAL 
BARE BOARD & MANUAL 
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ADVENTURE ENTHUSIASTS: I am uying to form a 
noncommercial original advencure sofrware exchange. I need 
people who are interested in w riting and exchanging adven­
ture software. I am proposing a national mail-correspondence 
club dedicated to this purpose. I have written a BASIC adven­
ture to start things off with. If you have an imeresr in rhis idea. 
please write me. Paul Callahan. 632 Deaver Dr. Blue Bell PA 
19422. 

FOR SALE: Heath H-9 modified for a 24 by BO display. All 
manuals included. 5200. Michael L Couch. 1218 18th St. West 
Des Mrnnes IA 50265, {5 I SJ 223-0549. 

WANTED: Good clean copy of BYTE magazine for 
December I 975 {#4). Please give price including packaging and 
transportation. George Frater. 1730 Mariposa Dr. Las Cruces 
NM 88001. 

FOR SALE: HP-67 calculator with standard pack. cards. 
manuals, and all original accessories. including case. charger. 
and program pad. Brand new in original box. Perfecrcondition. 
5300 or best offer. Robert Peraino. 470 Claremont Rd. Spring· 
field PA 19064. {215) 544-0947 after 9 PM. 

FOR SALE: SwTPC 4 K memory; 550. 8 K memrny: 5 100. 
JPC CK-7 real-time clock with auxiliary power supply: 550. 
MicroWare RT/68 monitor read-only memory: 550. All in ex­
cellent working condirion with full documentation. C R Silvia. 
POB 234. Hine< IL 60141. 

FOR SALE: Three Forms Feed Option Kits {LAXX·LVJ for 
DECwrirer LA35 or LA36. Adjustable for many different form 
lengths. Regular price is S175 per kit. These are new. in original 
cartons. for 5100. Also. BYTE issues I thru 16. No splits. please. 
Marshall Macfarlane. 13506 Lakebrook. Fenton Ml 48430, 
{313) 629·0961 after 7 PM ET. 

WANTED: Contact with owners of Disk Jockey 2D 8-inch 
disk system and switchboard 1/0. Would like to inte1face Cen­
tronics 779 to system. Also. Wameco OM812 for sale. 5 75 or 
best offer. Daniel Snyder. 561 5th St. Butler PA 16001. {412) 
287-1625. 

WANTED: Manuals for Altair 8800 computer system. Will 
purchase. Don Averill, Eastern New Mexico University Sta #33. 
Portales NM 88130. 

WANTED: Still photographs of pre-1960 computers. com· 
puter facilities. and computer scientists and engineers; also. cine 
foocage, sound or silent. in any size. of same. Would also rike co 
he.:r from Olh~r computer archivists/historians co form possible 
association or similar special-interest group. H Kent Craig. POB 
975, Ca1y NC 275 11. {919) 85I ·SO17 evenings. 

FOR SALE: Dot-matrix printer. Emako 20 {manufactured by 
C ltohj. 60 I pm. pin feed. 96 ASCII characters. 80-column. with 
cable forTRS-80. plugs into expansion interface. Original 5 770. 
asking 5400. Also. twelve 5-inch diskettes: 5 2 .SO each. Philip 
Crawford. 1720 E 1st St #10. Long Beach CA 90802. {213) 
591-2484. 

FOR SALE: Ok1data Microline 80 printer with forms tractor. 
pin and friction feeds. State of the Arts 80 cps dot matrix. In· 
eludes parallel interface cable. 80- or 132-column. Excellent 
condition. complete with manual. 5500. Clay Roberts. POB 
129. Comptche CA 95427. {707) 937-4753. 

FOR SALE: Twenty -three years of computing history. 276 
issues of DATAMATION magazine. November 1957 thru 
December 1980. {Only two issues missing.) 5500 plus shipping. 
R L Lafara. 10632 E 79th. Indianapolis IN 46236. {317) 
823-6366 evenings. 

WANTED: I am interested in exchanging ideas about possi· 
ble ways computers can be used as an aid for guitar playing. in 
parcicular the application of computers for arranging and com­
posing music on the guitar. I am currently writing a program 
chat will find an optimum tuning for a given piece of music from 
the thousands that are possible. Bruce Johnston, 655 Sharp Ln 
I 30. Baton Rouge LA 70815. 

GIFT: HP-9100-A computing calculator. Sixteen registers store 
197 steps. All math and trig functions. conditional jumps. In 
operating condition. but erratic. Will donate for cost of ship­
ping. Winslow Palmer. 114 Montrose Dr. Fort Myers FL 33907, 
{813) 481-0027. 

FOR SALE: APF Imagination Machine microcomputer. 
Power supply. RF modulator, cassette recorder. joysticks. and 
much software included-ready for hookup co television fit has 
color graphics and sound/. Like new condition. over twenty 
programs. including Space Destroyers. Boxing. Baseball. and 
Hangman. The value of this system with software is over 5800. 
willing to sacrifice for 5600 or best offer. Bruce Chapman. 316 
Newtown Rd. Richboro PA 18954. 

BOMB 

BYTE's Ongoing Monitor Box 


Artlcle # Page 
I 24 

2 36 
3 46 

4 72 

5 88 

6 110 
7 176 

8 216 

9 248 

10 268 
II 302 

12 352 
13 356 
14 378 
15 392 

Artiele 
RAMCRAM Memory Module for the 
Atari 
Logo for Personal Computers 
Build a Low-Cost Speech-Synthesizer 
Interface 
Mathematical Modeling: A BASIC Pro­
gram to Simulate Real-World Systems 
Information Unlimited: The Dialog 
Information Retrieval Service 
A Computer-Based Laboratory Timer 
Four Word Processors for the Apple II 

CP/M: A Family of 8- and 16-Bit 
Operating Systems 
The UNIX Operating System and the 
XENIX Standard Operating Environ­
ment 
The Ins and Outs of CP/M 
Build a Super Simple Floppy-Disk Inter­
face, Part II 

Startrek 4.0 and Startrek 3.5 
The BDS C Compiler 
An Easy-to-Use AID Converter 
The Impossible Dream: Computing e to 
116,000 Places with a Persona I Com­
puter 

Author(s) 

Pelczarski 
Nelson 

Ciarcia 

Hicks 

Miastkowski 
Gibson 
Carlson, 
Haber 

Kildall 

Greenberg 
Larson 

Camp, 
Nicholson 
Mitchell 
Kern 
Daggit 

Wozniak 

FOR SALE: Pascal Microengine. Western Digital desk-top 
computer with 16-bit processor. 32 K words (64 K byres) of 
programmable memrny. nappy-disk controller. two RS·232C 
asynchronous/synchronous parts. and software {UCSD Pascal). 
53400. G Mann. 9 Aberdeen. Irvine CA 92714. {714) 
731-6145. 

FOR SALE: 280 Starter Kit from SD Systems. assembled and 
tested. Will sell for 5325. Lee Rathbun. POB 1268, Minden NV 
89423. {702) 782-4455 

FOR SALE: Altair 88008 with processor. front panel. and 
motherboard; 5400. 3P + S: 5 I 00. 8 K static 300 ns: 5 I 00. 
Two z16 16 K static memo1y boards: 5 200 each. North Star 
single-density disk controller board; 5SO. 4 K MITS static 
memory: 5 75. Will sell as package for 5900. Bob Fiorella. 27 
Kirkwood Dr. Glen Cove NY 11542. (S 16) 676-1480 after6 PM 
ET. 

FOR SALE: Hew lett-Packard (Mosely) 8.5· by I I ·inch fiatbed 
plotter. good condition: 5 ISO. Digital Group PT -96 complete 
printer. like new; 5300. Complete DISKMON for 5-inch nappies 
{original. including ROM. etc); 530. Digital Group S·slot 
memory-extension mochert:Joard with all connectors installed; 
520. JO-day return privilege guarantee on all above. Jerry E 
Flanders. I 767 Gregory Lake Rd. N Augusta SC 29841. (803{ 
278·0984 after 6 ET. 

FOR SALE: 16 K Atari 800 personal computer. Brand new 
and unused. Unopened in original carron. with manual. Cost 
51080, for 5810 plus shipping. Atari disk drive. brand new. 
Cost 5 700. for 5520 plus shipping. HP-97 desk-top program­
mable prinung calculator. one month old. Cost 5 750. for 5650 
plus shipping. Extensive software library for Atari. TRS-80; write 
for derails. Doug Solomon. 208 Overbrook. Freehold NJ 
07728. 

FOR SALE: SwTPC 6800 computer. 16 K programmable 
memory. teletypewriter interface. parallel interface. cassette 
recorder. cables. dual cassetre recorder. 16 by 32 terminal. 
64-characrer set. 9-inch black-and-white monitor. Complete 
with 5 I 00 worth of software and 4 K and 8 K BASIC. 
Editor/Assembler rapes. Asking 5550 or best offer. John An· 
typas. 49 DeLaurent1 Ct, Walnut Creek CA 94598. {41 SJ 
943-7409. 

WANTED: 8allycomputerusers. Would like to exchange in· 
rormacion on the Bally home computer. Want old newsleccers. 
system information. and read-only memory listings. If you 
know of a group for person) using the Bally, I would like to 
have their mailing address. Also. give them my address so we 
can exchange information. Interested in additional unit at a 
good price. also other hardware. BALL Yuserexch. POB 28355, 
Columbus OH 43228. 

March BOMB Results 
Gregg Williams and Franklin C 

Crow tied for first place for their 
articles, "Structured Programming 
and Structured Flowcharts" and 
"Three-Dimensional Computer 
Graphics, Part I." A check for S I 00 
will be sent to Mr Crow. (Being a 
BYTE employee, Gregg is not eligi­
ble for the prize money.) The 
second-place prize of S 50 goes to 
Tim Ahrens, Jack Browne, and 
Hunter Scales for their article, 
"What's Inside Radio Shack's Color 
Computer?" The next two places 
went to Steve Ciarcia's "Build the 
Disk-80" and Jim Howard's 
"What Is Good Documentation?" 
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Inquiry No. Page No. 

1 AB COMPUTERS 441 
2 ABM PRODUCTS 122 
3 ACKERMAN DIGIT AL SYS 82 
4 ACOM ELECTRONICS 438 

ACTION COMPUTER 145 
5 ADAPTIVE DATA & ENERGY 119 
6 ADDMASTER CORP 436 
7 ADV COMP PROD 446, 447 
8 ADV MICRO SYS 320 
9 ADVENTURE INT'L 360 

10 AFTERTHOUGHT ENG 434 
ALF PRODUCTS INC 363 


12 ALL ELECTRONICS CORP 434 

13 ALPHA BYTE STORAGE 59 

14 ALPHA BYTE STORAGE 261 

15 ALPHA OMEGA COMP SYS 369 
16 ALTOS COMP SYS 60, 61 
17 AMER BUSINESS COMP 435 
18 AMER COMP & TELECOMM 253 
19 AMER RED BALL TRANS 62 
20 AMER SQUARE COMP 327 
21 ANADEX 151 
22 ANCRONA 421 
23 ANDERSONJACOBSON188 
24 APPARAT INC 175 

APPLE COMPUTER INC 115 
APPLIED ANALYTICS 400 

79 ARISTO·POLK 369 
25 ARTIFICAL INTL RESEARCH 434 
26 ASAP COMP PROD INC 213 
27 ASAP COMP PROD INC 305 
28 ASHTON· TA TE 285 
29 AT ARI PERSONAL COMP 225 
30 AUTOCONTROL INC 436 
31 AUTOCONTROL INC 436 
32 AUTOMA TED EQPTMNT 321 

AVOCET 140 

33 AXIOM CORP 127 

34 B & B ELECTRONICS 436 

35 BASF SYSTEMS 269 


BELL, JOHN ENGR 429 
BETA COMP DEVICES 462 


36 BILLINGS COMP CTR 313 

37 BIT BUCKET, THE 343 

38 BIZCOMP 164 

39 BMC INTERNATIONAL 153 

40 BOWER·STEWART 204 


374 BUSS/CHARLES FLOTO 344 
BYTE BOOKS 191 


41 BYTE BOOKS 192 

42 BYTE BOOKS 193 

43 BYTE BOOKS 194 


BYTE BACK ISSUES 329 
BYTE SUB 396 
BYTE WATS 396 

44 CADO SYSTEMS 12 

45 CALIF DA TA CORP 432 

47 CALIF COMP SYS 21 

46 CALIF DIGIT AL 448, 449 

49 CAMEO DATA SYS INC 335 

50 CAVRI SYSTEMS INC 377 


138 CCB MACHINE PROD 436 
51 CENTEC CORP 351 
53 CENTRAL DATA CORP 315 
55 CENTRONICS 79 
56 CFR ASSOC INC 349 
57 CHATSWORTH DAT A CORP 20 
58 CHIPS & DALE 434 
59 CHRISLIN INDUSTRIES 273 
60 CHRISLIN INDUSTRIES 325 
62 COMMODORE BUSN MACH 404 
63 COMMUNICATION CABLE 432 
64 COMP-U-CON 251 
65 COMPILER SYS INC 201 
67 COMPUMART 124, 125 
66 COMPUSERVE 156, 157 
68 COMPUSERVE SYS 442 
69 COMPUTER AGE 365 
70 COMPUTER CASE CO 343 
71 COMPUTER CITY CANADA 95 
72 COMPUTER CO OF AM 300 
73 COMPUTER CROSSROADS 347 
74 COMPUTER DESIGNS 458 
75 COMPUTER DISC OF AM 374 
76 COMPUTER EXCHANGE 186 

COMPUTER FACTORY 233 
COMPUTER FORMS 440 

78 COMPUTER FURN & ACCSS 198 
COMPUTER MAIL ORDER 174 

334 COMPUTER MART 438 
COMPUTER REFRNCE GOE 197 

81 COMPUTER SHOPPER 442 
82 COMPUTER SPCL TIES 100, 101 
83 COMPUTER STOP, THE 423 
84 COMPUTER TECHNOLOGY 370 
85 COMPUTER WRHSE-HI 252 

COMPUTER WRHSE 109 
86 COMPUTERS ETC 224 
87 COMPUTERS ETC 90 
88 COMPUTERS ETC 304 
80 COMPUTERS PLUS 442 
89 COMPUTERS WHOLESALE 222 

362 COMPUTERIST, THE 442 
90 COMPUTERWARE 363 
91 COMPUTEX CORP 182 
92 COMPUVIEW PROD INC 67 
93 CONCORD COMP PROD 428 
94 CONSUMER COMP 112, 113 
95 CORVUS SYS INC 73 
96 COVER CRAFT 298 

CPM USERS GRP 394 

97 CPU SHOP, THE 425 


144 CREATIVESOFTWARE~8 
98 CROMEMCO 1, 2 
99 CRYSTAL COMPUTER 45 

393 CYBER INNOVATIONS 326 
CYBERNETICS INC 357 

102 D-G ELEC DEV CO 271 
DAT A DISCOUNT CTR 142 

Reader Service 

103 DATA HARDWARE 438 

DATALEX COMPANY, THE 162 
105 DA TASEARCH 371 
106 DATASOUTH COMP CORP 63 
107 DELTA PRODUCTS 283 
108 DENVE.RSFTW CO, THE 70, 71 
109 DESIGNER SOFTWARE 143 
110 DIGIAC CORP 341 
111 DIGICOMP RESRCH CORP 317 
112 DIGIT AL DA TA SYS 440 
113 DIGIT AL GRAPH IC SYS 352 
114 DIGITAL MARKETING 6 
115 DIGITAL MARKETING 209 
116 DIGIT AL RESEARCH 69 
117 DIGITAL RESEARCH COMP 431 
118 DIP INC 255 
119 DISC/3 MART INC 329 
120 DISCOUNT SFTW GRP, THE 359 
101 DJ "Al" SYS LTD 155 
121 OMA 178 
122 DOW JONES 31 
52 DUAL SYS CONTROL CORP 131 

124 DYMARC INDUSTR INC 351 
125 DYNABYTE BUSN COMP C Ill 
126 DYNACOMP 181 
152 EAST COAST COMP 438 
127 ECOSOFT 341 

ELECTROVALUE IND 432 
128 ELECTROLABS 430 
129 ELECTRONIC CONTROL 254 
130 ELECTRONIC DESIGN 94 
131 ELECTRONIC SPECIALISTS 353 
133 ELECTRONICS CENTER 424 
134 ELLIS COMPUTING 230 
135 EPSON AMERICA 299 

ERGONOMIC SFTW INC 434 
ESCON 160 

77 ESSEX PUBL 214 
136 EXECUTIVE BUSN SYS 129 

FEC LTD 406 
139 FAIRCOM 375 
140 FARNSWORTH COMP CTR 345 
141 FEITH SOFTWARE 326 
142 FIBERFAB INC 132 
143 FORDHAM 426 
145 FREDERICK COMP PROD 359 
147 GEOTEC 458 
148 GIMIX INC 114 
149 GIMIX INC 432 
150 GODBOUT ELECTR 211 
151 GORDON, MARK COMPS 274 
153 H & E COMPUTRONICS 217 
154 H & E COMPUTRONICS 219 
155 H & E COMPUTRONICS 221 
156 HANLEY ENGINEERING 437 

HARRIS CORP 405 
157 HAYDEN BOOK CO INC 331 
158 HAYDEN BOOK CO INC 339 
159 HAYES MICROCOMP PROD 111 
161 HEATH COMPANY 103 
258 HEI INC 121 
162 HEMENWAY ASSOC307 
163 HEURISTICS 383 
164 HIGH TECHNOLOGY INC 10 
165 HOUSTON INSTRUMENTS135 
166 HOUSTON INSTRUMENTS 135 
167 HW ELECTRONICS 34 
168 ICC BUSN RESEARCH 403 
169 IMAGE PROCESSING SYS 442 
170 IMS INTERNATIONAL 17 
171 INFOSOFT SYSTEMS INC 381 
172 INMAC 365 
173 INNOVATIVE PROD 351 
174 INNOVATIVE SFTW APPL 166 
175 INTEC 440 
176 INTEGRAL DATA SYS 93 
177 INTEGRAND 357 
178 INTERACTIVE BUSN 116, 117 
179 INTERACTIVE STRUCT 343 
180 INTERTEC DATA SYS 65 
181 INTLGNT DEVICES MN 434 
182 IPEX INT'L 438 
183 ITHACA INTERSYSTEMS 8, 9 
184 JADE COMP PROD 452, 453 
185 JAM ECO ELECTR 450, 451 
186 JDR MICRODEVICES 443 
187 JR INVENTORY CO 430 
188 KLO-FOX 406 
189 KONAN CORP 75 
190 LABORATORY MICROSYS 369 
191 LEADING EDGE PROD 337 
192 LEAPAC SERVICES 363 
193 LEAPAC SERVICES 440 
194 LEO ELECTRONICS 218 

LIFEBOAT ASSOC 411 
LIFEBOAT ASSOC 319 

197 LIFELINES 223 
198 LNW RESEARCH 199 
199 LOBO DRIVES INTL 87 
200 LOGICAL DEVICES 376 
201 LOGO COMP SYS 195 
202 LOMAS DATA PRODUCTS 341 
203 L YBEN COMP SYS 436 
204 MACROTRONICS 432 
205 MACROTRONICS 438 · 

206 MAGNOLIA MICROSYS 432 
207 MALIBU ELECTR CORP 13 
208 MANN, CHARLES & ASSOC 342 
349 MARA THON COMP SYS 355 
209 MARK OF THE UNICORN 179 
210 MARKETLINE SYS INC 372 
211 MAROT SFTW SYS INC 205 
212 MARYMAC INDUSTRIES 353 

MCGRAW-HILL BOOKS 373 
MEAS SYS & CONTROLS 22, 23 

213 MET A TECHNOLOGIES 408 
214 MET A TECHNOLOGIES 260 
215 MET A TECHNOLOGIES 349 
216 MICRO AGE COMP STO.RE 159 
217 MICRO BUSINESS WORLD 158 
218 MICRO COM 309 

MICRO COMP DISC CO 383 
394 MICRO DATA BASE SYS 171 
219 MICRO DESIGN 434 
220 MICRO FOCUS LTD 133 
221 MICRO HOUSE 202, 203 

MICRO MAGAZINE 458 
222 MICRO METRIC 436 
223 MICRO MIKE'S 177 

MICRO MINT 458 
224 MICRO PRO INT'L 107 
225 MICRO SCI 81 
226 MICRO WORKS, THE 170 
228 MICROBYTE 239 
137 MICROBYTEIEXT PROCSS 270 
229 MICROCOMP TECH INC 323 
230 MICROCOMPEQUIP 310 
231 MICRODASYS 97 
232 MICROMAIL 366 
233 MIC ROMA TE ELECTR INC 92 
234 MICROSETTE INC 375 
235 MICROSOFT (CPD) 25 
236 MICROTECH EXPORTS 362 
227 MICROTEK INC 303 
237 MICROTEK PERI PH CORP 297 
239 MICROWARE 333 
240 MIDWST COMP PERPH 347 
241 MIKOS 426 
242 MILLER MICROCOMP SERV 374 
243 MINI COMP SUPPLIERS 349 
244 MINI MICRO MART 459 
245 MINI MICRO MART 460 
246 MINI MICRO MART 461 
247 MOUNTAIN COMPUTER 19 
248 MOUNTAIN VIEW PRESS 361 
249 MPI 301 
250 MTI INC 276 
251 MULLEN COMP PROD 322 
252 MUL Tl BUSN COMP INC 376 
253 MUSYS 43 
254 NEBS 154 
255 NEECO 206, 207 

NETRONICS 134, 136, 138, 347 
NORTHERN TECH BOOKS 277 
NY COMP EXPO 266, 267 

259 OHIO DATA PROD CORP 355 
260 OHIO SCIENTIFIC INSTR C IV 
261 OKIDA TA CORP 77 
262 OLYMPIC SALES 329 
263 OMEGA MICRO COMPUTER 378 
264 OMEGA RESEARCH 130 
265 OMEGA SALES 242, 243 
266 OMIKRON 232 

ONCOMPUTING 417 
267 ORANGE MICRO 172 
268 ORANGE MICRO 173 
269 ORANGE MICRO 189 
270 OREGON SOFTWARE 85 
271 ORTHOCODEGROUP1m 
272 OSBORNE COMPUTERS 53 
273 OSBORNE/MCGRAW-HILL 368 
335 OSM COMP 265 
160 OSM COMP 458 

OWENS ASSOC 84, 228, 229 
274 PACIFIC COMP BRK 118 
275 PACIFIC EXCHANGES 231 
276 PACIFIC EXCHANGES 432 
277 PACIFIC EXCHANGES 436 
278 PACIFIC EXCHANGES 442 
279 PAGE DIGITAL 419 
280 PALOMAR COMP EQUIP 291 

PAN AM WORLD AIRWAYS 257 
281 PAN AMERICAN ELEC INC 424 
282 PAPER TRACTOR 249 
385 PASSWORD DISTR 438 
283 PC NEWSLETTER 432 
284 PCD SYSTEMS INC 24 
285 PELICAN PROGRAMS 440 
286 PERCOM DATA 7 
287 PERCOM DATA 35 
288 PERCOM DATA 263 
395 PERCOM DAT A 263 
289 PERSONAL COMP SERV 458 
290 PERSONAL COMP SYS 380 
291 PERSONAL SOFTWARE 28, 29 
292 PHASE ONE SYS INC 311 
293 PICKLES & TROUT 220 
294 POWER ONE INC 105 
295 PRENTICE CORP 382 
296 PRINT A COLOR 64 

297 PRIORITY 0 NE 454, 455 
298 PRIORITY ONE 456, 457 
299 PROF AIDS 348 
300 PROF COMP STORE 438 
301 PURCHASING AGENT, THE 364 
302 QUALITY COMP PARTS 377 
303 QUALITY COMP PARTS 434 
304 QUALITY SOFTWARE 345 
305 QUASAR DATA PROD INC 237 
306 QUAY CORP 215 
307 QUEST ELECTR 433 
308 RC ELECTRONICS 376 
309 RACET COt11l'Ui£S. i38 
310 RADIO SHACK 15 
311 RADIO SHACK-GLNW SPR 354 
312 RAINBOW COMPUTING INC 360 
313 RCA SOLID STATE 26 
314 RED ARROW ELECTR 458 
315 REDDOX CORP 123 
316 ROBOTICS AGE 329 
317 ROCHESTER DATA 168 

ROCKWELL INT'L 169 
318 ROCKWELL INT'L 187 
319 S & M SYSTEMS 200 
320 SC DIGITAL 357 
321 S-100 INC 361 
322 SCION CORP 5 
323 SCITRONICS 328 
324 SCITRONICS 381 

SCOTTSDALE SYSTEMS 184 
325 SD SYSTEMS 137 
326 SEATTLE COMP PRODS 99 
327 SELECT INFO SYS 245 
328 SIERRA NATIONAL 163 

SINCLAIR RESEARCH 51 
329 SLUDER 442 
330 SMOKE SIGNAL BRDCSTG 161 
331 SMOKE SIGNAL BRDCSTG 

(DEALERS ONLY) 161 
332 SOFT-TOOLS 458 
333 SOFTECH 295 
336 SOFTWORX INC 432 

SOLID STATE SALES 226 
337 SOLID STA TE SURPLUS 440 
338 SORRENTO VALLEY ASSOC 355 
339 SORRENTO VALLEY ASSOC 371 
340 SOUTHERN COMP SYS 370 
341 SOUTHERN SEMICNDTRS 439 
342 SOUTHWEST TECH PROD C II 
257 SPECTRUM SOFTWARE 281 
343 SSM MICRO COMP PROD 11 

STARBUCK DATA CO 458 
344 STRUCTURED SYS GROUP 55 
345 SUBLOGIC 316 
346 SUNNY I NT'L 428 
347 SUPER STAR I NT'L 147 

SUPERSOFT 30, 48, 152, 367 
348 SYBEX 165 

SYNCHRO SOUND 96 
123 SYSTEMS INTERFACE CONS 14 
350 SYSTEMS PLUS 247 
351 SZ SOFTWARE SYSTEMS 440 
352 TARBELL ELECTR 167 
353 TARCO DEVELPMT CORP 359 
354 TARCO DEVELPMT CORP 440 
355 TECH MICRO SYS 442 
356 TECHNICAL INNOVATIONS 406 
357 TECHNICAL SYS CONSUL 91 
358 TECMAR INC 275 
359 TEI INC 287 
360 TERRAPIN INC 362 
361 TEXAS COMP SYS 365 
363 THUNDERWARE 227 

TINNEY, RBT GRAPHICS 120 
364 TNW CORP 234 
365 TOOLSMITH, THE 436 
366 TOTAL INFORMATION SVC 326 
367 TRANS NET CORP 344 
368 TRANSWAVE CORP 27 
369 TSEIHARDSIDE 180 
370 US MICRO SALES 279 
371 US MICRO SALES 444, 445 
372 US ROBOTICS 235 

UNITED SFTW AM 148, 149, 150 
UNIV OF SOUTHERN CA 354 

375 URBAN SFTW CORP 32 
376 VANDA TA 259 
377 VECTOR GRAPHICS 49 
378 VERTICAL DATA SYS INC 128 
379 VEYTEC INC 190 
380 VIDEX 289 
381 VISTA COMPUTER CO 183 

VOICETEK 361 
383 VOTRAX 89 
382 WASHINGTON COMP SERV 415 

WESTICO INC 139 369 
384 WHITE COMP SYS 33 

WHITE SMITH'S LTD 141 
132 WICAT SYSTEMS 185 
386 WILD HARE COMP SYS 293 
387 WINTEK CORP 440 
388 WINTERHALTER & ASSOC 353 
389 WW COMPONENT SUPPLY 427 
390 WW ELECTR 442 
391 XPS INC 376 
392 ZENRAD CONTROLS 434 

ZOBEX 83 

To get further information on the products advertised in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list. Add a I B-cent stamp to the card, then drop it in the mail. Not only do you gain information. but 
our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big­
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions. *Correspond directly with company. 
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E'1TI READER SERVICE Name _______ _____ _________ __~ 

For fastest service transfer mailer label from wrapper to 
[Title/ _ ____ ______ [Company / coupon provided at the right. Requests cannot be honored 

unless zip code is given. This card valid for 90 days only. 
N OTE-If label is missing or defaced fill out coupon Address -------------------- - - ­
carefu lly- P LEASE PRINT- this is the only way to get 
requested material to you. 

1 21 41 61 81 
2 22 42 62 82 
3 23 43 63 83 
4 24 44 64 84 
5 25 45 65 85 
6 26 46 66 86 

7 27 4 7 67 87 
8 28 48 68 88 
9 29 49 69 89 

10 30 50 70 90 
11 31 51 71 91 
12 32 52 72 92 
13 33 53 73 93 
14 34 54 74 94 
15 35 55 75 95 
16 36 56 76 96 
17 3 7 5 7 77 97 
18 38 58 78 98 
19 39 59 79 99 
20 40 60 80 100 

101 121 141 161 181 
102 122 142 162 182 
103 123 143 163 183 
104 124 144 164 184 
105 125 145 165 185 
106 126 146 166 186 

107 127 147 167 187 
108 128 148 168 188 
109 129 149 169 189 
110 130 150 170 190 
111 131 151 171 191 
112 132 152 172 192 
113 133 153 173 193 
114 134 154 174 194 
115 135 155 175 195 
116 136 156 176 196 
117 137 157 177 197 
118 138 158 178 198 
119 139 159 179 199 
120 140 160 180 200 

201 221 241 261 281 
202 222 242 262 282 
203 223 243 263 283 
204 224 244 264 284 
205 225 245 265 285 
206 226 246 266 286 

207 227 247 267 287 
208 228 248 268 288 
209 229 249 269 289 
210 230 250 270 290 
211 23 1 251 271 291 
212 23 2 252 272 292 
213 233 253 273 293 
214 234 254 274 294 
215 235 255 275 295 
216 236 256 276 296 
217 237 257 277 297 
218 238 258 278 298 
219 239 259 279 299 
220 240 260 280 300 

City _ __________ State ---- Zip -----­

301 321 341 361 381 
302 322 342 362 382 
303 323 343 363 383 
304 324 344 364 384 
305 325 345 365 385 
306 326 346 366 386 
307 327 347 367 387 
308 328 348 368 388 
309 329 349 369 389 
310 330 350 370 390 
31 1 331 351 371 391 
312 332 352 372 392 
313 333 353 373 393 
314 334 354 374 394 
315 335 355 375 395 
316 336 356 376 396 
317 337 357 377 397 
318 338 358 378 398 
319 339 359 379 399 
320 340 360 380 400 

401 421 441 461 481 
402 422 442 462 482 
403 423 443 463 483 
404 424 444 464 484 
405 425 445 465 485 
406 426 446 466 486 
407 427 44 7 467 487 
408 4 2 8 448 468 488 
409 429 449 469 489 
410 430 450 470 490 
41 1 431 451 471 49 1 
412 432 452 472 492 
413 433 453 473 493 
414 434 454 474 494 
415 435 455 475 495 
416 436 456 476 496 
417 437 457 477 497 
418 438 458 478 498 
419 439 459 479 499 
420 440 460 480 500 

501 521 541 561 581 601 621 641 661 681 
502 522 542 562 582 602 622 642 662 682 
503 523 543 563 583 603 623 643 663 683 
504 524 544 564 584 604 624 644 664 684 
505 525 545 565 585 605 625 645 665 685 
506 526 546 566 586 606 626 646 666 686 
507 527 547 567 587 607 627 64 7 667 687 
508 528 548 568 588 608 628 648 668 688 
509 529 549 569 589 609 629 649 669 689 
510 530 550 570 590 610 630 650 670 690 
511 531 551 571 591 611 631 651 671 691 
512 532 552 572 592 612 632 652 672 692 
513 533 553 573 593 613 633 653 673 693 
514 534 554 574 594 614 634 654 674 694 
515 535 555 575 595 615 635 655 675 695 
516 536 556 576 596 616 636 656 676 696 
517 537 557 577 597 617 637 657 677 697 
518 538 558 578 598 618 638 658 678 698 
519 539 559 579 599 619 639 659 679 699 
520 540 560 580 600 620 640 660 680 700 

BYTE'S SOM 8 is your direct line to the editor's desk. Each month. the twotop-ratedauthors receive bonuses based on your votes. To cast 
your vote. first look at the list of this month 's articles and corresponding article numbers (located in the unclassified ads section on the page preceding the 
Reader Service list). then rate each article as Excellent. Good, F•lr, or Poor by circling the appropriate number in each column below. Your feedback helps 
to produce the best possible magazine each month. 

Art icle No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 - -­-­ - --­ - - -
Excellent 801 805 809 813 817 821 825 829 833 

Good 802 806 810 814 818 822 826 830 834--- -----­ c-­-­ - -
Fair 803 807 811 815 819 823 827 831 835 

Poor 804 808 812 816 820 824 828 832 836 

837 841 845 849 853 857 861 865 869 873 877 881 885 889 893 897 ---->-­ - -- ­ ----­ - I-

838 842 846 850 854 858 862 866 870 87 4 878 882 886 89 0 894 898 

839 843 847 851 85 5 859 863 867 871 875 879 883 887 891 895 899 
---->-­---­ -­

840 844 848 852 85 6 860 864 868 872 876 880 884 88 8 892 896 900 

Address - ----- - - --------------­

City ___________ State _ _ __ Zip ______ 

1 21 41 61 81 101 121 141 161 181 201 221 241 261 281 301 321 341 361 381 40 1 421 441 461 481 501 521 541 561 581 601 621 641 661 681 
2 22 42 62 82 102 122 142 162 182 202 222 242 262 282 302 322 342 362 382 402 422 442 462 482 502 522 542 562 582 602 622 642 662 682 
3 23 43 63 83 103 123 143 163 183 203 223 243 263 283 303 323 343 363 383 403 423 443 463 483 503 523 543 563 583 603 623 643 663 683 
4 24 44 64 84 104 124 144 164 184 204 224 244 264 284 304 324 344 364 384 404 424 444 464 484 504 524 544 564 584 604 624 644 664 684 
5 25 45 65 85 105 125 145 165 185 205 225 245 265 285 305 325 345 365 385 405 425 445 465 485 505 525 545 565 585 605 625 645 665 685 
6 26 46 66 86 106 126 146 166 186 206 226 246 266 286 306 326 346 366 386 406 426 446 466 486 506 526 546 566 586 606 626 646 666 686 
7 27 47 67 87 107 127 147 167 187 207 227 247 267 287 307 327 347 367 387 407 427 447 467 487 507 527 547 567 587 607 627 647 667 687 
8 28 48 68 88 108 128 148 168 188 208 228 248 268 288 308 328 348 368 388 408 428 448 468 488 508 528 548 568 588 608 628 648 668 688 
9 29 49 69 89 109 129 149 169 189 209 229 249 269 289 309 329 349 369 389 409 429 449 469 489 509 529 549 569 589 609 629 649 669 689 

10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450 470 490 510 530 550 570 590 610 630 650 670 690 
11 31 51 71 91 11 1 131 151 171 19 1 211 231 251 271 291 31 1 33 1 351 371 391 411 431 451 471 491 511 531 55 1 571 591 611 631 651 67 1 691 
12 32 52 72 92 112 132 152 172 192 212 232 252 272 292 312 332 352 372 392 412 432 452 472 492 512 532 552 572 592 612 632 652 672 692 
13 33 53 73 93 113 133 153 173 193 213 233 253 273 293 313 333 353 373 393 413 433 453 473 493 513 533 553 573 593 613 633 653 673 693 
14 34 54 74 94 114 134 154 174 194 214 234 254 274 294 314 334 354 374 394 414 434 454 474 494 514 534 554 574 594 614 634 654 674 694 
15 35 55 75 95 115 135 155 175 195 215 235 255 275 295 315 335 355 375 395 415 435 455 475 495 515 535 555 575 595 615 635 655 675 695 
16 36 56 76 96 116 136 156 176 196 216 236 256 276 296 316 336 356 376 396 416 436 456 476 496 516 536 556 576 596 616 636 656 676 696 
17 37 57 77 97 117 137 157 177 197 217 237 257 277 297 317 337 357 377 397 417 437 457 477 497 517 537 557 577 597 617 637 657 677 697 
18 38 58 78 98 118 138 158 178 198 218 238 258 278 298 318 338 358 378 398 418 438 458 478 498 518 538 558 578 598 618 638 658 678 698 
19 39 59 79 99 119 139 159 179 199 219 239 259 279 299 319 339 359 379 399 419 439 459 479 499 519 539 559 579 599 619 639 659 679 699 
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700L----------------­To get further information on the products advertised in BYTE. fill out the reader service card with your name and address. Then circle the 
appropriate numbers for the advertisers you select from the list. Add an I B-cent stamp to the card. then drop it in the mail . Not only do you 
gain information. but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE The in­
dex is provided as an addit ional service by the publisher. who assumes no liability for errors or omissions. *Correspond directly with com­
pany. 
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ideas. Don't miss the original informa-"· Subscribe to BYTE-the world's 
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The Dynabyte Difference: Unequalled price/performance 
with total expandability. 

Buying thepowerful 

Dynabyte 5615 isn't only smart, 


itS cost efficient. 


The 5615 is the sure way to get the system 
you need. With more power for the price. You 
can select memory to 400 KB on our S-100 
bus architecture. Choose from 3 sizes of 
Winchesters to 45 MB and have diskette back­
up to your system also. If it's tape back-up you 
need, then choose our 5700. If you need less 
storage, our 5~" floppy 5200, our 8" floppy 
5300 or our 5400 system using both floppies, 
with up to 3.6 MB capacity, can be yours. 

The 5615 system is available with either 
single user CP /M or our enhanced MP/M for 
multi-user applications. Our MP/M operating 
system supports up to eight terminals, with a 
separate or shared spooler, and up to sixteen 
printers with no required partition space. Add 
to this multi-tasking, bank switching, record 
lockout, type-ahead and DMA and you have 
an MP /M operating system that supports a 

host of existing languages and meets minicomputer standards. 
No multi-user applications library is so responsive to your needs. The 5615 features Business 

Manager,™ the fully integrated, menu-driven, well documented, easy to install accounting system 
that gives you file/record protection, HELP commands, multi-level security, keyed data access, 
internal disk management, available source code and more. 

System expandability, power and price/performance are further enhanced by on-hand avail­
ability, quantity discounts, 180-day warranty and a national WATS line for support. 

Whether you use or sell computer systems, you should ask about the microcomputer that 
puts minicomputer ca pa bi lity in your hands. That's If!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~ 
the 5615. That's the Dynabyte Difference. Call 'I \ 

Mike Seashols,V P Marketing (800) 227-8300. 
In California ( 415) 329-8021. Dynabyte, DMR• BM11E 
115 Independence Drive, Menlo Park, I BusinessComputers A 
California 94025. l 

Business Manager is a registered u·ademark of Dynabyte. CP/M and MP/Mare registered trademarks of Digital Research Corp. 

Circle 125 on inquiry card. 
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Acast effective 
10 me ·ab ·te system
from t e eader 
in Winchester based 
microcomputers. 

Ohio Scientific has put a 
low-cost, high-perform­
ance 8" non-removable . 
hard disk together with its 
popular desk-top micro­
computer system. This yields 
approximately 10 megabytes of fast 
hard disk capability at a trGrnendous 
cost/performance benefit :.wer 
floppy based microcomputer 
systems. 

C3-D 
The 10 megabyte systerr. is also 

available with the added advantage of 
triple microprocessors-· the 6502A, 
68800 and Z-80A. This allows you to 
make maximum use of Ohio Scientific's 
extensive software library as well as 
programs offered by independent 
suppliers and publishers. $7,600. 

Standard Features 
• 	 52K RAM 
• 	 8" floppy disk drive for program transport 

and backup. 
• 	OS-65U small business operating system. 
• 	 9-digit precision BASIC by Microsoft. 
•Available in OEM quantities at attractive 

discounts. 

For literature and the name of your local dealer, 
CALL 1-800-321-6850 TOLL FREE. 

II I lllE•TIFll 

a A1'.1.tc~~~1 Company 

1333 SOUTH Ci iiLLICDTHE ROAD, AURORA, OH 44202 • (216) 831-5600 

Circle 260 on inquiry card. 
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