




































































































































































































































































































































































































































































































































MICROCOMPUTER ASSEMBLY 
LANGUAGE PROGRAMMING 
By Gary Charles Elfring 

A microcomputer specialist explains exactly how 
to create effective programs on microprocessors 
that use assembly lanugage. Proven techniques 
for writing better software, so lving real-time pro­
gramming problems, and crea ting we ll-docu­
mented, readable codes are demonstrated. 
Reade rs also find out how to se lect and choose 
a rea l-tim e executive, app ly software back-up 
techniques, document software, write and imple­
ment macros, debug programs, and more. Soft­
ware engineers, programmers, and anyo ne who 
uses a microprocessor shou ld have this guide 
close at hand. 

29.95 Circle 445 

DESIGNER'S BOOKCASE 

THE MEASUREMENT OF 
VISUAL MOTION 
By Ellen Catherine Hildreth 

The organization of movement in the changi ng 
image that reaches the eye provides ou r visual 
system with a valuable source of information for 
ana lyzing the structure of our surroundings. 
This book examines the measurement of this 
movement and the use of relative movement to 
locate the boundaries of physical objects in the 
environment. It investigates the nature of the 
computations that are necessary to perform this 
analysis by any vision system, biological or 
artificial. 

.10.00 Circle 446 

SOFTWARE SYSTEM TESTING 
AND QUALITY ASSURANCE 
By Boris Beizer 

Now you have a compre hensive guide to system 
testing that ensures reliable, robust, high-qual ity 
software. In nontechnical la nguage, Boris Beizer 
covers the gamut from unit testing to system test­
ing. He demonstrates new and effective tech­
niques for security testing, recovery testing, 
configuration testing, performance testing, inte­
gration testing, and debugging. 
$34.50 Circle 447 

15-DA Y FREE EXAM/NATION 
(U.S. AND CANADA ONLY) 

HANDBOOK OF SOFTWARE 
ENGINEERING 
By Charles R. Vick and C.V. Ramamoorthy 

Turn to this massive handbook fo r aut horitative 
cove rage of a ll important tools, techniq ues, a nd 
concepts used to develop computer programs. 
Emphasizing quality assurance, it exp lains simu­
lation modeling, data design, operat ing syste ms, 
management of software development, softwa re 
testing technology, data base management, and 
system eva luation. 
$62.50 Circle 448 

THE LEGAL GUIDE TO 
COMPUTER SOFTWARE 
PROTECTION: A PRACTICAL 
HANDBOOK ON COPYRIGHTS, 
TRADEMARKS, PUBLISHING 
AND TRADE SECRETS 
By Thorne D. Harris, III, Attorney At Law 

Unauthorized duplication of computer software 
is expected to cost programmers and publishers 
half a billion dollars in 1984. Copyright protec­
tion for software has therefore become critica l. 
This book takes the reader through the .complete 
copyright process step-by-step, providing model 
contracts for publishing, using, writing and leas­
ing software, as well as forms for ecur in g trade­
mark and trade names. 
$24.95 Circle 449 

Simply circle the appropriate number(s) on the Reader Inquiry Card at the back of this magazine. Your book wi ll be sent 
to you for your IS-day free trial. If you are sat isified keep the book a nd an invoice will follow. Otherwise return the book 

by the end of the 15-day period, and owe nothing. 
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SYSTEM SHOWCASE 
CIRCLE 475 for rates and information, OR CALL: SHIRLEY LESSARD 800-225-0556, in MA 617-486-9501 

CUSTOM VIDEO TERMINALS 
Our video terminal may be the solution to 
your custom video display requirement . 
They are available housed, in ASR, KSR, or 
RO form , or in configurations suitable for 
use in your system. Special data formats 
and protocols, multi -page display, graphics, 
and intelligent features are possible . We 
also have standard hardware to provide 
custom solutions for your non-display 
communications needs . Call today . 
ENTERPRISE SYSTEMS CORP, Box 698, 
Dover, NH 03820. Tel: (603)742-7363 . 

CIRCLE 476 

INTELLIGENT 
STAND 
ALONE 
RS-232-C 
or 
IEEE-488 
CARTRIDGE 
TAPE 
SYSTEM 

• Stores up t o 5.3M of Binary or ASC II dat a. 
• Inte lligent search and retr ieval. 
• Standard power fai l res tart or opt ional power fail with 

NO Data Loss 
• IEEE-488 and/or RS·232-C w ith dat a rates up to 3,000 

characters/sec. 
• Large input buffer allows unit to accept data non-stop. 
• Applica t ions: Data Logging , Control system archiving, 

Program loading & storage. Back up, Telephone swit ch 
m onitoring, A ut o-po lled rem o te data storage . 

• Price: Under 200 0 in Quant ities 
945 1 Sohap Lane, 
Columbi a, MD 2 1045 

1 ................... 301 -730-7 44 2 
CIRCLE 479 

MULTI-SET EPROM PROGRAMMER 
IM3016 programs up to 16 DIFFERENT IM­
AGES in one cycle. Ideal for engineering 
and/or production environments using large 
EPROM SETS. Electrically isolated sockets, 
one-key control and APPROVED fast algo­
rithms. Software selection for all 5V 
EPROMs and CMOS versions including 
2764, 2764A, 27128, 27128A, 27256 
& 27512. INTERNATIONAL MICROSYS­
TEMS, INC. 11 554 C Avenue , Auburn , CA 
95603 . Tel : (916) 885-7262 . 

CIRCLE 482 
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FREE for Intel MDS users: 
Guide to time saving opportunities for Intel 
microprocessor development systems. 
20-90% TIME SAVINGS. If you have or 
plan to get an lntellec Series II , Ill or Model 
800 you need this guide. Call: Winchester 
Systems, 400 West Cummings Park, 
Woburn , MA 01801 . Toll free : 
800-325-3700, in Mass 617-933-8500. 

CIRCLE 477 

VME PRODUCT LINE 
ANNOUNCEMENT 

• Host Computer Interfaces 
• VME-to-VME Links 
• VME Repeater 
• Digital 1/0 Modules 
• Analog 1/0 Modules 
• Synchro/Resolver Modules 
• Pulse Rate 1/0 Modules 
• Telecommunication Modules 
• AC 1/0 Modules 
• Data Concentrators 
• Intelligent 1/0 Subsystems 

Science Applications International Corp . 
VME Microsystems Division 
2109 W. Clinton Ave. 
Huntsville, AL 35805 
(205) 533 -5900, Ext. 338 

CIRCLE 480 

6800 Family 
Cross-Software 

• 

CIRCLE 483 

32bit Single Board Computer 
68008 Single Board Computer. 100 by 
160mm Eurocard. 3 RAM/EEPROM/EPROM 
sockets for 2K-64K byte devices (2K RAM 
included) . 6 8 bit Bi-Dir 1/0 ports with hand­
shake and individually vectored interrupts. 
4 16 bit timers. Dual async serial RS232 
ports. 256b nvRAM. Diagnostics LEDs . 
Multitasking kernal option. 295/unit. Quan­
tity discounts available. HERITAGE SYS­
TEMS CORPORATION, PO Box 10588, 
Greensboro, NC 27404. Tel : (919) 
274-4818 . 

CIRCLE 478 

Personal computer users: 

FOR FREE ACCESS 
TOA BmERJOB 

CALL CLEO. 
EASTERN U.S.: (201) 688-5599 
(301) 982-0224 
WESTERN U.S.: (213) 618-8800 
(408) 294-2000 (415) 482-1550 
(619) 224-8800 (714) 476-8800 
(818) 991-8900 
300 BAUD, Full Duplex, ASCII code 
For 1200 BAUD #'sand access 
assistance: (213) 618-1525 
Advertisers call (800) 621-9147. 
In California, call (800) 328-2263. 

CLE~ 
eomou-u..noo .. _°"""""_ 

CIRCLE 481 

---~TELEDYNE RELAYS 
"'J: ''!" '·C • !"Tl·f .. i 

,, 

,, 

C76 SERIES SOLID STATE DIP 1/0™ 

Modules are designed for use in computerized control 
systems for noise- free isolated interfacing of computer 
logic elements to harsh industr ial environments . Modules 
employ custom microcircuits in a T0-116 DIP. Low " Per­
point" cost. Meets VOE spacing and voltage requirements. 
Features CMOS and TTL compatibility, optical isolation , 
high noise immunity and an ENABLE function on input 
modules. $8 . 70 to $9 .65 (depending on function! at pro­
duction quantities. TELEDYNE SOLID STATE PRODUCTS, 
1 2525 Daphne Ave , Hawthorne, CA 90250. Tel : 12031 
777-0077 . 
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IPK-200 PROGRAMMABLE KEYBOARD 
ELICON announces the IPK-200 keyboard. 
It is expandable to 200 keys and is modular 
in configuration . Using an internal micropro­
cessor control circuit, the IPK-200 can be 
trained to perform a variety of functions . 
The keyboard can be linked to host com­
puters which have an RS-232 port with little 
or no program changes to the host. The key­
board can output code to the host and sim­
plify multiple keystroke functions to a single 
keystroke . A variety of lighted key types are 
available . For further information contact 
ELICON, 245 Viking Ave . , Brea CA 
92621 -3881, (714) 990-6647 . 

CIRCLE 485 

MATRIXED DIRECT MAIL LIST 
The most Precise, most Versatile, Cross­
Matrixed list of computer Based Systems 
Designers ever offered for bulk or custom 
selection . You can rent the entire list, or 
pinpoint the exact engineers you want to 
reach . NEW 48-HOUR EXPRESS PR.0 -
CESSING . 
For details, contact Bob Dromgoole at 
COMPUTER DESIGN, 11 9 Russell St, Lit­
tleton, MA 01460. Tel: (800)225-0556. 
In MA: (617)486-9501. 

CIRCLE 488 

This publication 
is available 

in microform~·- ·,,,; 
University Microfilms ~ 

International ~ 

Please send additional information 
Name ___________ ~ 

Institution -----------
Street _ __________ ~ 
City ______ ______ _ 
State Zip ______ _ 

JOO North Zeeb Road 
Dept. PR. 
Ann Arbor, Mi. 48106 

~2 " · 

30-32 Mort imer Street 
Dept. P.R. 
London WIN 7RA 
England 

CIRCLE 491 

New 64K SBC 
Requires no terminal. 

Includes Video Controller 
and CP/M '2.2 -

$375. 

Single board computer runs 
with any size floppy drive. 
Hardware Sottwore 

• 6 MHz CPU • Alpha Terminal Dnver 
• Graphlcs.'Alpho • Floppy Disk Drive1 

Video ConlloHer • Source Code Provided 
• 2 5erial Ports • CP/M. 2.2 
• 4 Parallel Ports 
• 110 Expansion 
• 64K RAM 

Coll us today. Megatel 
(416) 745-7214 
1051 Clinton St 
8utlolo, N.Y. 14206 

Subslonliol OEM Discounts Available 
CIRCLE 489 

10809 STD BUS SINGLE CARD 
COMPUTER/CONTROLLER 
uses 6809 (E)MPU . Provides cost effective 
multicard capabil ity-2K CMOS RAM may be 
battery backed (power fail / interrupt on 
board ), sockets fo r 28 pin EPROM/EEPROM, 
RS 23 2/423 seria l 1/0 , 32 lines para llel 1/0, 
4 t imers . Other 10000 SERI ES MICRO­
COMPUTER MODULES include 10812 
6502 SCC/C, 10764 Universal Non-Volati le 
Memory, 106 11 Universal TTL 1/0 (w/8 
ports-64 lines), 1030 1 Versati le Video Dis­
play Card . Custom design/mfg. to your re ­
quirement s. Cal l today. ENTERPRISE 
SYSTEMS CORP. Box 698 Dover, NH 
03820 . Phone (603)-742-7363. 

CIRCLE 492 

IC PROMPT DELIVERY!!! 
S SAME DAY SHIPPING (USUALLY) 

8087-3 Co-Processors $137.47 

256K 
64K 
64K 
64K 

27256 
27128 
27C64 
2764 
2732 
2716 

DYNAMIC RAM 
256Kx1 150 ns 
64Kx1 120 ns 
64Kx1 150 ns 
64Kx1 200 ns 

EPROM 
32Kx8 300 ns 
16Kx8 250 ns 
8Kx8 200 ns 
8Kx8 250 ns 
4Kx8 250 ns 
2Kx8 450 ns 

STATIC RAM 

$18.47 
3 .77 
3.31 
3 .37 

$43.75 
13.57 
12.97 
6 .50 
6 .37 
3 .50 

6264P-15 8Kx8 150 ns $20.97 
6116P-3 2Kx8 150 ns 4.37 

MasterCard VISA or UPS CASH COD 

Factory New, Prime Parts JJPoo 
MICROPROCESSORS UNLIMITED 

~~~55~~h f:,0;•1• ••• (918) 267·4961 
Prices shown above are for November 19, 1984 

Plea5ftc.llcwcurren1~&'o'Oll.n'edlsc:ourf Pncessubfec!IO~ Pie..e.pect~ 

~c:~==~ard~~~= bedel!Yefed IDy()U by lhe ne~ morning, Ylll Fed9r .. Up. St#>d9rd Air (Cl 1675! 

RS-232 to/from IEEE-488 CONVERTERS 
Drive an RS-232 device from an IEEE-488 
bus or use an RS-232 microcomputer, com­
puter, or terminal as an IEEE-488 controller. 
Easy to use command structure works with 
any computer language. Link disk drives, 
printers, data acqu isition and contro l sys­
tems, modems, etc. $49 5-$695. 
Connecticut microcomputer Inc . 1 50 
Pocono Road Brookfield, CT 0 6804 Tel: 
(203) 3 54-9395 TWX: 7 10-456-0052 . 

CIRCLE 490 

Bit Slice Microprogram 
Development Facility Operates Under 

UNIX* 

• bsa.c : Variable word length assembler 
• slice.c: Slices object file to PROM size 

fi les 
• dataio.c : Transmits PROM files to DATA 

1/0 PRO M programmer 
• stepify .c: Down loads object f ile to Step 

Engineering PROM emulator 
Single CPU source code license $ 5,000 

*UNIX is a registered trademark of AT&T 
Bell Laboratories 

C 
Pacific Computer Sales, Inc. (\ $ 1 00 South Cole Road 

'{ Boise, Idaho 83709 
(208) 322-1112. 

CIRCLE 493 
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. c:,O~"o Do you offer 

c,~~s\Q~ engineering or 
~~v~ scientific application 

s~(/ packages that run on 
the IBM PC, PC Portable, 

XT and/or AT? 

If so, Auerbach is providing you with the oppor­
tunity to list your packages in the next edition 
of the publication, "Engineering and Scientific 
Programs for the IBM Personal Computers 
Available from Non-IBM Sources" . .. FREE. 

If your software package(s) is marketed today 
for the family of IBM Personal Computers ... 
contact us immediately. 

Submit your company name and package 
name(s) to : 

Or call: 

Software Editor 
Auerbach Publishers Inc. 
6560 N. Park Drive 
Pennsauken, NJ 08109 

(609) 662-2070, Ext. 230 

A 
AUERBACH . 

Auerbach has been a leading 
computer information publisher 
for over 25 years. 

CIRCLE 494 

DO YOU OFTEN WISH 
THAT THE SMITH COMPANY 
WAS THE SMITH & SMITH & 
SMITH &SMITH COMPANY? 

Business people often find 
themselves doing so many things 
that just one of them isn't enough. 
So hire some of the needy and 
disadvantaged young people of 
America this summer to help you. 
Hiring them can also help you in 
another very important way. 
Because a business that hires 
economically disadvantaged youth 
during the summer may get as 
much as an 85% tax credit on the 
first $3,000 of wages you pay them. 
Write the National Alliance of 
Business at P.O. Box 7207, Washing­
ton D.C. 20044. And support your 
local summer-jobs-for-youth 
programs. You'll be doing something 
for yourself, for your business, for 
your community, and for the needy 
youth of America, too. 

LET'S GET ALL OF AMERICA WORKING AGAIN. ~ 
A PUBLIC SERVICE 
OF THIS PUBLICATION & 

~ THE ADVERTISING COUNCIL 

AMERICA 
WORKS BEST 

Wllll AMERICANS 
WORK TllETllR 
Teamwork is making a comeback 

in America. 
Cooperation on the production 

line helped America win World War II. 
We 're in another kind of battle today­
a fight for economic survival in an 
increasingly competitive world market. 
Cooperation in the workplace is help­
ing us meet this challenge too. 

Wide open spaces with room to grow. 
Wide open spaces with clean air, open 
to solar and wind energy uses. 

Life in Eastern New Mexico is clean, 
quiet and honest. 

In plants and offices throughout 
the country, management is asking · 
employees for their ideas on how to 
increase productivity and improve the 
work environment . And workers and 
their unions are responding with a 
wealth of practical suggestions and a 
renewed spirit of cooperation . 

Wide open to opportunity for expan­
sion plants, branches or a new home 
for your industry. 
The communities in Eastern New 
Mexico are open to growth, with the 
interest and room to do it right. 
With accessible industrial parks and 
available commercial buildings. 

The wide greenbelt area of lakes, farm 
and ranch land is hospitable to fami­
lies as well as industries. 
The labor is skilled and educated. 
The sunshine, the water, the people, 
the opportunities make Eastern New 
Mexico a surprisingly affordable and 
satisfying place to work and live. 

Open a new horizon for your business. 

contact Eastern New Mexico Economic Development 
P.O. DRAWER 14009, ALBUQUERQUE, NEW MEXICO 87191 
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For information about how others 
are wor:<.ing better by working to­
gether, contact : 

Cooperative Labor-
Management Programs 

U.S. Department of Labor 
Washington, D.C. 20216 
202-523-6098 

U.S. Department of Labor 

Printed by this publicat1on as a pubhc service 



Suddenly, everyontT 
headed for MARS. 

The MARS-432 32-bit, programmable, floating point array processor. 
And with good reason. Because the MARS-432 has opened up a new 
world of speed, power and ease-of-use that's hard for anyone to resist. 

The MARS-432 already interfaces with some of this world's leading 
computers - DEC. Apollo. Elxsi - to provide users with a new /eve/ 
of computational power. Interfaces for other leaders such as IBM, 
Perkin-Elmer, and GouldlSEL are scheduled to arrive soon. 

Simply put. we're setting the direction in state-of-the-art 
array processors with features such as: 

Programming Ease 
All of the computational power of an array processor 
doesn't mean much if accessing that power requires 
days of tedious programming, debugging and repro­
gramming. That's why we engineered the 
MARS-432 with an architecture specifically 
designed to support a FORTRAN compiler and 
a screen-oriented debugging system that 
make accessing and utilizing its raw power a 
very civilized process. 

The MARS-432 also provides: 
D A Microcode Development System for off-line program 

development. 
D An AP Run Time Executive Support Package (AREX) for 

simplified processor initialization. 110 operations. and array 
function executions. 

D Applications Libraries for math, signal processing. 
and image processing. 

Speed 
D Add and multiply times of 100ns. 
D Computational power of 30 megaflops. 
D Computes a 1024-point complex FFT in 1.7ms. 
D OMA transfers at 110 bus rates of 20 megabytes/sec. 
D Data memory write or two reads in 1 OOns. 

mory paging for uninterrupted processing during 110 transactions. 



Our DASH-f" Is A Master At Schematic Design. 
Now Meet DASH-2;· Our Ph.D! 

DASH-1 ... A Master At The Game 
DASH-1 has already proven its 

incredible value to design engineers 
by creating perfect schematics and 
related documentation on an IBM 
PC, XT or AT in a fraction of the time 
it would take using old-fashioned 
manual methods. 

Meet DASH-2 ... 0ur Enhanced Ph.D. 
Now DASH-2 makes you even more 

productive with a coordinated set of 
new enhancements using FutureNet's 
graphics controller and mouse. 

Here's what our "Graduate" gives 
you : Tag And Drag.· Allows you to pick 
an alphanumeric field , symbol , or 
drawing area and drag it across the 
screen while maintaining all connecc 
lions. Real Time Rubber Banding: 

FutureNet , DASH and STRIDES are trademarks of FutureNet 

g~g~g~~~~~~~\'.'~~~Pi~·~~ .L~g~A:JTL~~~~Slg~~AM , 

Simplifies cleanup since all connecting 
lines follow along at right angles as 
symbols or areas are moved. Snap 
To Closest Pin: When drawing wires , 
you merely have to position the cursor 
in the vicinity of a pin. Connections are 
automatically snapped into place. 

OASH-2 Also Provides: Area Defini­
tion using the Mouse, Auto Pan, Multi­
level Zoom, Insert Alphanumeric Field , 
Window Save, On-Line Help Screen, 
On-Line Parts Selection and Execute 
DOS Commands. 

DASH Is Multilingual 
Our DASH translators interface 

with virtually all CAD systems. And we 
also provide direct connection to DEC, 
IBM and other computers. Other tools 
include the STRIDES hierarchical 

option which handles up to 99 levels of 
nesting , perfect for VLSI designs ... and 
CADAT logic and fault simulation that 
can handle designs of up to 10,000 
gates right at your desk and up to 
100,000 gates using our CAD translator! 

Our Graduates Work Cheap 
The DASH-2 add-on package is just 

$5980 for the IBM PC and $6280 for the 
XT or AT Complete systems are avail­
able including the 1Brii1 computer and 
printer for less than $10,000! If you 
already own a OASH-1 you can up­
grade it to a DASH-2 in the field for 
merely $250. 

If you're designing schematics you 
should graduate to DASH. Call for the 
whole story. 

Productivity of the Future .. . today. 

Corporation . IBM is a registered trademark of the IBM F t N t­
Corporation . CAOAT is a trademark of HHS Softron, Inc. u u ~e e ® 

GERBER, AACAL-AEDAC, SCICAADS, TEGAS. '111-----------------
::::=:=:::::;.: ® 

FutureNet Corporation • 6709 Independence Avenue 
Canoga Park , CA 91303 • TWX: 910-494-2681 

Authorized J,,g~ Value-Added Dealer (818} 700-0691 
CIRCLE 114 

Rent or Lease from: 
United States Instrument Rentals, Inc. 
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