






































































































































































































































































































































































































AREA-EFFICIENT VLSI 
COMPUTATION 
By Charles E. Leiserson 

The microelectronics revolution has obliter· 
ated the traditional distinctions between hard· 
ware and software. The complexity of very 
large scale integrated (VLSI) circuits has 
become so great that each integrated circuit 
chip is a complicated system. The award· 
winning research reported in this book shows 
how techniques of algorithm design, which are 
usually applied to software programs, can be 
applied directly to the design of VLSI systems. 
$22.50 Circle 456 

OPERATING SYSTEMS 
PRINCIPLES 
Second Edition 
By Stanley A. Kurzban 

Develop and maintain the most reliable and 
secure computer operating systems. This update 
edition provides essential information on data 
security in operating systems, systems' inter­
faces, and system development. Useful guidance 
is given on s;ontrol languages, supervisory ser­
vices, data management, and scheduling, as well 
as methods for testing your system. 
$34.50 Circle 455 
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COMPUTER-ASSISTED 
DATA BASE DESIGN 
By George V. Hubbard 

Find out how to computerize many aspects of 
data base design. This state-of-the-art guide ex· 
plains how to conduct thorough and consistent 
analyses of data requirements and design trade· 
offs. Fully discussed are design refinement, phys· 
ical design choices and options, space and time 
calculations, dictionary interfaces, access 
methods, and more. 
S26.95 Circle 457 

HOW TO ORDER: 

15-DA Y FREE EXAMINATION 

(U.S. AND CANADA ONLY) 
Simply circle the appropriate num­
ber(s) on the Reader Inquiry Card at 
the back of this magazine. 
Your book will be sent to you for your 
15-day free trial . If you are satisfied, 
keep the book and an invoice will 
follow. Otherwise return the book by 
the end of the 15-day period, and owe 
nothing. 

ALGORITHMIC PROGRAM 
DEBUGGING 
By Ehud Y. Shapiro 

This book formulates and explores a potentially 
productive new subarea of computer science 
that combines elements of programming Ian· 
guages and environments, logic, and inductive 
inference. It devises a theoretical framework 
for program debugging and develops tech­
niques that will partly mechanize this activity. 
In particular, it formalizes and validates algo· 
rithmic solutions to finding and then fixing 
program bugs. 
$30.00 Circle 458 

MICROPROCESSOR­
MICROCOMPUTER TECHNOLOGY 
By Frederick E Driscoll 

Focusing on three microcomputers-the 8080A, 
the 6800, and the 6502-Frederick Driscoll pro­
vides easy-to-follow guidance on a wide range 
of microcomputer functions. He shows step by 
step how to design, load, test, debug, and docu­
ment programs. Practical instruction is also 
given on using flowcharts and subroutines. 
$29.95 Qrcle 459 
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csaIB©[!.~ ~~0 
for rates and information 

RS232 or 8 BIT PARALLEL 
MINI CASSETTE SYSTEM 

e LOW COST- $388 @ 100 UNITS0 

• Microproce11or Controlled 
• >200K Bytes Formatted/Tepe 
• Variable Baud Rate (110·9800) 
• Error Rate 1 In 10 to the 9th 
• Smoll - 3" x 3.6" x 6" W/O Cue• 

;l 1 OTHER CARTRIDGE. CASSETTE. FLOPPY 
SYSTEMS WITH STORAGE TO 12 MEGABYTES 
Beale Drive with R/W Electronlc1 Start at $160 
ANAL.OG 8c DIGITAL. PERIPHERAL.S INC 

<: ) 815 Diana Drive 

D Troy, Ohio 45373 
51 3/339·2241 
TWX 810/450·2685 

Branch Off: Oklahoma City OK - Factory: Yucca Valley, CA 

CIRCLE 476 

INTELLIGENT STAND ALONE RS·232·C 
or IEE 488 CARTRIDGE TAPE SYSTEM 
• Stores up to 6.3M of Blnery or ASCII det1. 
• Intelligent aeerch ind retrieval. 
• St1nderd power fell restart or optional power fall w ith 

NO D1t1 Losa 
• IEEE-488 ind or RS-232-C Ports w ith data retes up to 

20,000 ch1r1ctera/sec. 
• Large Input buffer 1llow1 unit to accept date non-stop. 
• Appllcetlons: Deta Logging, Control system archiving, 

Program loading & storage. Back up, Telephone switch 
monitoring, Auto-polled remote det1 storage. 

• Price: Under 2000 In Quantities 
9198-C Red Branch Rd f> lK.] ~~l~~~i~'.7~~221046 

- --~ - CIRCLE479 
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OB68K/MMU'" SINGLE BOARD 
COMPUTER WITH OPTIONAL 
MEMORY MANAGEMENT ON 

THE IEEE 796 BUS 
• IOMHz 68010 Virtual Memory 
Processor • Up tp (4) 68451 Memory 
Mana11ement Units are optional • Hlih 
speed ILBX* memory port• B channel 
OMA port • (2) RS·232C serial ports 
• 4/16K RAM• (2) 28·pln ROM 
sockets • Two year limited warranty. 
* ILBX Is a trademark of Intel Corp. 

al OMNIBYTE CORPORATION 
245 W. Roosevelt Road 

· ~~ (312) 231 ·6S80 CIRCLE 477 
West Chlca110 IL 601 BS 

Shirley Lessard 
(800)225-0556 
in MA 486-9501 

CBC BOC/24 
CMOS BOARD COMPUTER 
All-CMOS MULTIBUS * compatible using 
NSC 800 CPU. OP-Code compatible with 
Z80 * *, 8085 end 8080. 4, 28-pin RAM/ 
ROM sockets backed-up with lithium battery 
for non-volatility . Expendable to 8 sockets. 
2 iSBX *-compatible connectors. 48 
parallel 1/0, 1 serial port, 12 interrupts. 
150me @ 5V. $950 single piece w /8K 
RAM . Contact Bill Long, DIVERSIFIED 
TECHNOLOGY, P.O. Box 748 , Ridgeland , 
MS 39157 . (601) 856-4121 . 
*TM Intel. * *TM Zilog . 

CMOS Board Computer 
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COMPUTER DESIGN 
SUPER DECKS 

• Now 90,000 circultation - 75,000 
qualified Computer Design U.S. 
subscribers, plus 1 5,000 pass-along 
engineer inquirers 

• Six mailings in '84 - January, March, 
May, July, September and November 

• Less than a penny per card for 6 time 
users. 

• Rates start at $1195.00 and go down 
with frequency. 

• Closing 21st of previous month of 
mailing . 

Contact Shirley Lessard, Computer 
Design, 11 9 Russell St, Littleton, MA 
01460. Tel : Toll Free (800)225-0556. 

CIRCLE 482 

Two Channel Interface 
atSinnle 
cltanri'el . 
Prices 

SERIAL-28 Expansion Module 
For low cost serial communication with 
system peripherals 
• Two independent RS-232C compatible 

ports 
• Based on popular 8251 A USART s 
• Uses baud generation circuitry of host 

single board computer 
• Quantity 1 price $160, available from 

stock to 30 days 

~ General Digital Corporation 
700 Burnside Avenue, E. Hartford, CT 06108 

(203) 528-9041 
Expansion modules for all requirements 

CIRCLE 484 

LOW COST ADVERTISING 
You can market your products to over 
90,000 systems builders 

Hardware 
Software 
Services 
Consulting 

For only $655 .00 your ad will be typeset, 
laid out, and appear in this space. Sales 
leads will automatically be sent to you as 
we receive them . 

Start today! Call Shirley Lessard for details 
on how to start a low cost advertising pro­
gram . Your sales results will tell you that it 
is the best decision you have ever made. 

COMPUTER DESIGN 
(800)225-0556 (Outisde Mass) 
(617)486-9501 

CIRCLE 486 

1 9 6 COMPUTER DESIGN/June 1 5, 1 984 

• Accepts any IK x 8 to 32K x 
8 part, RAM or EPROM 

• Extended memory addressing 
bank select 

• Two banks of eight 28 Pin 
sites (JEDEC) 

• Independent wait states 
• Mix RAM or ROM in the 

same bank 
~ ~ -. 

I I I - -~ - _.,. ____ •• _ .... ·" -.!'>.' - !. : 1 
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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 PRO­
CESSING . 
For details, contact Sob Dromgoole at 
COMPUTER DESIGN, 119 Russell St, Lit­
tleton, MA 01460. Tel : (800)225-0556 . 
In MA: (617)486-9501: 

CIRCLE 485 

LOGIC ANALYZER 
The MT32 /20 features symbolic trigger 
setup, symbolic Assembly Language dis­
play , CPU personality interfaces, instant 
setup, simultaneous display of timing and 
state data, 32 channels (user expandable to 
64 channels) , internal or external clock to 
20 MHz. It can be used standalone with a 
CRT terminal or with a computer for added 
capability . Prices start at $2995. MONTEX 
MICROSYSTEMS, PO Box 1845, Hunts­
ville , AL 35807. Tel: (205) 723-2927 . 

CIRCLE 487 

This Publication 
is available in 
Microform. 

;---

University Microfilms 
International 

Please send additional information 

for ----------­

Name~--------~ 

Institutio11_ _______ _ 

Stree._ ________ _ 

City·-----------

State Zip __ _ 

300 North Zeeb Road 
Dept. P.R . 
Ann Arbor, Mi. 48106 
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C CJ* SALES OFFICES 
Home Office 
119 Russell St., Littleton, MA 01460 
(617) 486-9501 

Marketing Director, Robert Billhimer 
Ad Traffic Coordinator, Debra Friberg 
Systems Showcase/Postcard Deck, Shirley Lessard 
List Rental, Robert Dromgoole 
Classified/Recruitment, Shirley Lessard 

New England/Upstate New York 
Barbara Arnold 
119 Russell St., Littleton, MA 01460 
(617) 486-9501 

Mid-Atlantic/ Southeast 
Richard V. Busch 
40 Stony Brook Lane, Princeton, N.J. 08540 
(609) 921-7763 
Eleanor Angone 
74 Brookline Ave., E. Atlantic Beach, NY 11561 
(516) 432-1955 

Midwest & Colorado 
Berry Conner 
88 West Schiller St., Suite 2208, Chicago, IL 60610 
(312) 266-0008 

Southwest 
Steve Lassiter 
1200 S. Post Oak Blvd., Houston, TX 77056 
(713) 621-9720 

Southern California 
Buckley/ Boris Associates 
Tom Boris, John Sabo 
2082 SE Bristol, Suite 216, Santa Ana, CA 92707 
(714) 957-2552 

Northern California 
Buckley/ Boris Associates 
Tom Boris, John Sly 
920 Yorkshire Drive, Los Altos, CA 94022 

Northwest 
Buckley/ Boris Associates 
Tom Boris 
2082 SE Bristol, Suite 216, Santa Ana, CA 92707 
(714) 957-2552 

International 
International Sales Manager 
Eric Jeter 
1200 S. Post Oak Blvd., Houston, TX 77056 
(713) 621-9720 

U.K. and Scandinavia 
David Betham-Rogers, David M. Levitt 
tel: 222-0744 
12 Caxton Street, Westminster, London SWlH OQS 

France, Belgium and 
S. Switzerland 
Daniel R. Bernard-354-5535 
Prominter, 247 rue Saint Jacques, 75005 Paris 
telex: 250303 Public Paris 
(Pour Prominter no. 9102) 

Holland, Austria, W. Germany, 
Switzerland & Eastern Europe 
Heinz Gorgens-0 21 53/89988, 89989 
4054 Nettetal 1, West Germany, Krugerpfad I 

Japan 
Sumio Oka & Shigeo Aoki-502-0656 
International Media 
Representatives Ltd. 
2-29, Toranomon 1-chome 
Minato-ku, Tokyo 105 
telex: 122633 

''We'll keep you 
in1nind?' 
"If onlyyou had a little more 

experience:' 
WHAT'S YOUR EXCUSE? 

There really is no excuse for not And help keep your community 
giving someone who wants to work working. 
a chance. There is one thing you have to give. 

If you manage a business, there 's And it's not an excuse. It's a job. To 
a program run by your local Private someone who's itching to work, but 
Industry Council with the help of has never been given a chance. 
the National Alliance of Business. After all , American business has 

It can provide you with WORK prospered by giving 
a prescreened labor pool people opportunities ... 
of work-ready individuals . .::= ===-= ...=..:.. not excuses. ---- - --- ------- ------------ ------- --- ------------- -- ---- -- ~ - -

It makes good business sense. 

•(TM! 

For more information or our free booklet , call The National Alliance of Business toll-free 800-424-5404. 
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Build The Ultimate 
Microcomputer. 

Advanced Technology 
in the Splendor of the 

Pacific Northwest. 

The product: a UNIX™ -based 
OEM microcomputer system 
based on high-density technol­
ogies. The place: Portland, 
Oregon- a city notable for 
small town friendliness com­
bined with metropolitan amen­
ities. The company: National 
Semiconductor. 

It's true. National Semiconduc­
tor is opening a Research & 
Development center in Portland 
to design and produce an ad­
vanced OEM microcomputer sys­
tem, one destined to become the 
technological leader in its field. 

The system will be based on 
National's Series 32000* proces­

sor family and other 
high-density tech-

nologies, including LAN, chip 
sets, hard disk controller chip 
sets, and cell arrays. 

The people who develop the sys­
tem will have the full backing of 
one of the largest and most inno­
vative microelectronics compa­
nies, National Semiconductor. 

A Good Deal. And a 
Good Deal More. 

Breaking new ground in a field 
as competitive as advanced 
microcomputers demands top 
talent. So, National has put 
together a compensation pack­
age that will turn heads. 

Begin with National's generous 
relocation assistance and excel­
lent compensation and benefits. 

Then, top it all off with 
the resources and 
expertise of a com­
pany that's been at 

the forefront- tech­
nologically and 

financially- of 
microelec-
tronics since 
1968. 

It's a good deal. And a good deal 
more. If you're ready, with the 
dedication and experience, to 
break new ground in advanced 
microcomputer systems, apply 
now for the opportunity to join 
National's R&D effort in 
Portland. 

We have opportunities at all 
levels for Software Engineers, 
Hardware Design Engineers, 
Test Engineers, Mechanical 
Engineers, and Manufacturing 
Engineers. 

Call Toll-Free Now. 

To find out more about the 
opportunities and the location, 
call TOLL-FREE (800) 
538-8510 during Pacific busi­
ness hours. (In California, call 
(800) 345-4006.) 

Or, if you pref er, send your 
resume to NATIONAL SEMI­
CONDUCTOR, Professional 
Employment, Dept.MSCD, 
P.O. Box 62499, Sunnyvale, CA 
94088. We are an equal oppor­
tunity, affirmative action 
employer, m/f/h/v. 

*Formerly NS16000 Family 

~ National Semiconductor 



, High Tech Tea • 
, 

FMC is world famous as the leading 
designer and manufacturer of military 
tracked vehicles. If you're an engineer 
who wants to apply state-of-the-art 
technology, and experience the results 
firsthand, we could be ideal for you. 

For the specialist and generalist alike, 
FMC is a place where talent and effort are 
backed by a commitment to expanded 
R&D. And where increased electronic 
involvement is helping us build a 
reputation for the advanced applicat ion of 
microprocessors, computers, fiberopt ics, 
and much more. 

Current ly we have openings for: 

•vehicle power generation and 
distribution system designers 

•digital circuit design engineers 
•analog circuit design engineers 
•motor speed control designers 
•electro-mechanical designers 
•vehicle electronics engineers 
•quality assurance engineers 

•mechanical design engineers 
•industrial engineers 
•methods engineers 
•n/c programmers 
•safety engineers 
•fire control engineer 
•turret engineer 
•armament analyst 
•missile analyst 
•human factors specialists 
•engineering checkers 

To learn more about career opportunities, 
from entry-level to project management, 
fill out the coupon below, call or send 
your resume to: FMC Corporation 
Ordnance Division, 1107 Coleman Avenue, 
Box 1201, Dept. 06·9-81 , San Jose, CA 
95108, (408) 289·3767. We are an equal 
opportun ity employer. U.S. citizenship 
required for most positions. 

The Performance Professionals 

-FMC 

,------ -- -- -·----------~--·-~~---~----· .... --·---------~·--·-------------------------, I Please contact me about a career with FMC. Years Experience------------

' 1 Name Degree----------------
Street Address ____ ___,,---------

I City----------------
Please indicate area(s) of interest: 
D electrical D quality 

1 State ______ Zip ________ _ I Phone - Day _____ Evening _____ _ 

!--~~~~~-~~:!.!!~-=-=-=-=-~----------~--~-~-==-=-==--==-=-=-=-=-=---------------------------------------------

D mechanical D industrial 
D other ______________ _ 



Supports RSX-11M, 
RSX-11M-PLUS, 

RSTS, and 
UNIX 

Cipher Microstreamer with controller 
available for less than $5300 

"$ 16,Q40 sys tem pr ice is single-qu,rntity domestic price for W23 with LSI 11 123, 
I 0 MB, 80 MB Winchester , cmd 110 mt1pping 

DEC. LSl - 11 , RSTS, ,rnd RSX are tr,1dem<1rks of D1~1t.1 I Equipment Corpor.1t1on 
UN IX 1s ii tradem.uk nf Bell Labor.1!ories . 

$16,940 system price* 

... and end up with a 
r · powerful minicomputer!·, 

Dataram 's W23 minicompute r sys tem gives you more 
than an LSl-11 By packaging a n LSl- l l /23 (o r 
LS!-11 /73) in a compact lO'h " chassi s with 160 MB 
Winch es ter capacity, 27 dual slots, and a hefty 50 A 
power supply. And then going a s tep further with l/O 
mapping that a llows up to 4 .0 MB of memory while 
supporting both 18-bit and 22-bit co ntrollers . 
For more information , forward thi s coupon to us or, 
even better, ca ll us toda y at (609) 799-0071 . 

0 Send information . 

Na me 

Company 

Address 

C it y 
Return to: 

State 

0 Contact me immediately . 

Z ip Pho ne 
CD615 

L 
Dataram Corporation, Princeton Road, Cranbury, NJ 08512 J 

--------------------
~ 

Dataram Corporation D Princeton Road D Cranbury, New Jersey 08512 D <609> 799-0071 D TWX: 510-685-2542 

CIRCLE 92 



If you want to get technical about it*, call or w rit 

INFORMATION TECHNOLOGY INC. 
I I 339 Sorrento Valley Road. San Diego. G:A 9212 I 
(619) 457-2270/TWX: 91&-337-1258 -

CIRCLE 93 

*A powerful, flexible , networked. multi-user, multiprocessor OEM 
computer system featuring AT&T's UNIX™, Xerox'sTM Smalltalk-BO™, 
64-bit floating point. alpha-numeric terminal support, and integrated graphics 
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