














































































































































































































































































































































































































































































































































































































UNIVERSITY OF PETROLEUM & MINERALS 
DHAHRAN, SAUDI ARABIA 

The Department of Systems Engineering will have faculty positions 
open for the academic year 1982-83, starting 1 September 1982: 

Academic Qualifications and Experience: 

PhD degree with emphasis on systems and control, operations 
research or digital systems preferably with teaching experience. 

Language of instruction is English. 

Minimum regular contract for two years, renewable. Competitive 
salaries and allowances. Air conditioned and furnished housing pro­
vided. Free air transportation to and from Dhahran each year. A ttrac­
tive educational assistance grants for school-age dependent 
children. All earned income without Saudi taxes. Ten months duty 
each year with two months vacation with salary. There is also 
possibility of selection for University's ongoing summer program 
with good additional compensation. 

Apply with complete resume on academic, professional and personal 
data, list of references, publications and research details, and with 
copies of degrees and/or transcripts, including home and office ad­
dresses and telephone numbers to: 

University of Petroleum & Minerals 
Houston Office 
2223 West Loop South, Suite 410 
Houston, Texas 77027 
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We're looking for 
a whole new breeCI of CAD. 

298 

At United Technologies Microelectronics Center 
(UTMC), we offer you something very few companies can 
- a small company atmosphere, backed by a multi-billion 
dollar corporation. At our new design center in Colorado 
Springs, you 'll work in a total state-of-the-art R&D 
environment on CAD and CMOS gate array designs. 

We 're looking for top-notch computer-aided design 
engineers who feel their only limitations are budgets, 
resources and the equipment they're using. 

So if you 're a degreed CAD programmer/engineer who 
is looking for an unsurpassed work environment, and an 
excellent compensation/benefit package, let us tell you 
more about UTMC. Contact Les Gaskins collect at (303) 
594-8000 or send a resume in confidence to UTMC, 4525 
Northpark Drive, Colorado Springs, CO 80907. 

e UNITED 
TECHNOLOGIES 
MICROELECTRONICS 
CENTER 

UTMC 1s an equal opportunity employer m/ f/h/v . "'1981 United Technologies Microelectronics Center. 

CIRCLE 180 ON INQUIRY CARD 

CAREER OPPORTUllTIES 

Senior Design 
Engineers 

We are seeking Senior Design Engi­
neers interested in growth opportunity 
in the exploding world of Digital Video 
technology. 

MICROTIME is a leading manufacturer 
of digital processing equipment used in 
broadcast, cable, industrial and educa­
tional video facilities. 

Qualified applicants are encouraged to 
send resume in confidence to MICRO­
TIME, Inc. Attention : Gene Sarra, Chief 
Engineer, 1280 Blue Hills Avenue, Bloom­
field , CT 06002. 

An Equal Opportunity Employer M/ F 

eMICROTIME 
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This 
Publication 

is 
Available 

in 
MICROFORM 

FOR INFORMATION 

WRITE 
University Microfilms International 

Dept. F.A . Dept. F.A . 
300 North Zeeb Road 1 8 Bedford Row 
Ann Arbor , Ml 48106 London , WC 1 R 4EJ 
U.S.A . England 



Who will be first 
with the software 

of the future? 
It could be you and Hughes Ground 

Systems. 
Today Hughes warning systems form 

rings around the world. Throughout the 
NATO countries, the Far East and the 
United States, Hughes sonar, radar, com­
munications, computers and displays 
form interactive systems serving whole 
countries - all dependent on advanced 
systems and software that you could help 
develop. 

From undersea to outer space, 
there's really no limit to your career in 
software at Hughes. 

And to facilitate your work, we've 
assembled a division comprised solely 
of software engineers. We've created 
the world 's newest, most sophisti­
cated software environment. You'll 
work with your own terminal on a fully 
interactive software development 

system that includes graphics aides 
and simulation support for software 
design. 

And if you're qualified, we'll show 
you an incomparable career path to the 
top of the field. It's all at Hughes, with 
1500 projects and a backlog of over $6 
billion . 

Who will be first with the software of 
the future? It could be you and Hughes. 

At Hughes Ground Systems, we'll in­
troduce you to people, ideas and jobs 
that could change your world. And 
maybe ours. 

Call or send resume to: 

Hughes Ground Systems 
P.O. Box 4275, Dept. DC-10 
Fullerton, Cal ifornia 92634 
(714) 732-7098 

It could be you and Hughes 
Ground Systems 

CIRCLE 182 ON INQUIRY CARD 

Current openings: 

Software and Systems Test Engineers 
Software Systems Engineers 

with experience in: 
Systems Software 
Tool Development & Graphics; 
AED Language and 
CAPS 6 Computer 

Software Development 
Environment Engineers 

with experience in: 
Programmers Workbench/ 
UNIX/C Language 

Group Heads and Programmers 
with experience in: 
Sonar or Torpedo Technology; 
Software Development 
Environment Area; 
Utilities, ExeGutive, Displays, 
Operational Support; 
Air Defense; 
Real-Time Systems/Executive 
Controls/Diagnostic Applications; 
Operating and Data Management 
Systems/Navy and Army 
Systems/Communication Systems 

r------------------, 
I 

: HUGHES 
I I 

L------------------~ 
HUGHES A I RCRAFT COMPANY 

Proof of U.S. Citizenship Required 
Equal Opportunity Employer 
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Sure! We apply 

shielding to thermoplastic 
electronic equipment components 
We're not only one of the country 's top molders of 
custom thermoplastic and structural foam components , 
but we 're also equally well-known for our broad spec­
trum of finishing capabilities. For consumer electronics. 
For business communications equipment. For appli­
ances. For the transportation industry. And we have 
complete facilities for ?PPlying RFI shielding to com­
ponents for signal-emitting products . Copper, nickel 
and silver conductive paints. Vacuum metallizing . Zinc 
arc spraying. Just about anything you need to meet 
upcoming governmental regulations . Give us a call , 
or drop us a line for complete information . 

MICHIGAN PLASTIC PRODUCTS 
AJSJ Corporation Company 

1500 BEECHTREE / GRAND HAVEN, MICHIGAN 49417 TEL (616) 842-6500 

CIRCLE 183 ON INQUIRY CARD 

DCS/86 (16 bit) 
Multibus® 
Development/ 
Control 
System 
$6500 
The DCS/86 is an industrial quality rack mountable Multibus* 
system based on the Intel 8086 16 bit microprocessor. A DCS/86 
system includes dual 8" floppy disks with controller, DCS 86/16 
CPU, 9-slot backplane, and heavy duty power supply. A 64K byte 
system with CPM/86** software is $6500.00. 

MULTIBUS HARDWARE - DCS designs and manufactures a 
complete line of Multibus compatible modules which includes the 
DCS 86/16 that contains an 8086, 3 serial ports (two of which are 
capable of high-level protocols including HDLC and SDLC), vectored 
interrupt, counter/timer, RAM/PROM, 24 bits of parallel 1/0 and 
full multimaster capability. 

SOFTWARE - The DCS/86 utilizes CPM/86**, a complete disk 
operating system with assembler, editor and utilities. '8080, 8085, 
Z80 to 8086 translation software is also available . High level 
languages include Basic, Pascal, Fortran, PL/I (Subset G) and Cobol. 

DCS/80 - 8080 based system prices begin at $3995. 

* Multibus TM of Intel, **CPM/86 TM of Digital Research 

Djstributed Computer Systems 617 899-6619 

223 Crescent Street, Waltham, Ma. 02154 Toll Free 1-800-225-4589 

CIRCLE 184 ON INQUIRY CARD 

CCJ* 
SALES OFFICES 

Home Office 
Director of Marketing 
Gene Pritchard 
Direct Marketing Sales Mgr 
Maureen Sebastian 
Classified Advertising Mgr 
John G. French 
11 Goldsmith St. 
Littleton, MA 01640 
(617) 486-8944 

New England and 
Upstate New York 
Regional Sales Manager 
Carol E. Fountain 
11 Goldsmith St. 
Littleton, MA 01460 
(617) 486-8944 

Middle Atlantic States, Long 
Island and Southeastern States 
Dick Busch, Inc. 
Richard V. Busch 
6 Douglass Dr., R.D. #4 
Princeton, N. J. 08540 
(201) 329-2424 

Midwestern States 
and Colorado 
Berry Conner Associates 
Berry Conner, Jr. 
88 West Schiller St. 
Suite 2208 
Chicago, IL 60610 
(312) 266-0008 

Western States and Texas 
Buckley/Boris Assoc., Inc. 
Terry Buckley 
Tom Boris 
John Sabo 
22136 Clarendon St. 
Woodland Hills, CA 91367 
(213) 999-5721 
(714) 957-2552 
Terry Buckley 
Barbara Arnold 
P.O. Box 278 
Campbell, CA 95009 
(408) 866-8735 
(213) 999-5721 *(TM) 



Input rough drawings . .. 

Get precise 
finished plots • • • in minutes 

_____ j;:J~!!!/~7f!JJj ~---,,.,,,,,,, 

The C(Z)MPL(Z)T® Digitizer I Plotter Combination 
gives you total graphics capabilities 

Rough drawings to finished plots -
its simple and fast with the 
C<l>MPL<l>T digitizer and plotter 
combination. 

Start with one of Houston Instrument's 
C<l>MPL<l>T Series 7000 Digitizers -
we give you a choice of 4 models 
with sizes from 12" X 12" to 42" X 60 ". 
They're the perfect way to precisely 
and quickly input graphic data to 
your computer. The standard 12 button 
cursor provides complete flexibility 
(for special applications we also have 
a single button cursor and a specially 
designed stylus). The unique micro­
processor-based controller permits 
over 40 user configuration controls 
and the capability to down load, so 
you can tailor the digitizer to your 
specific application. 

All models have a 1" border area 
(in addition to the full active area) 
that's ideal for use as an operator 
definable menu area. Now, there's no 
need for a separate pad for menus. 

Combine these features with ac­
curacy of ± . 005 ", speed of 200 coor­
dinate pairs per second, and resolu­
tion as fine as .001" and you get the 
ideal graphic input device for almost 
any application. 

But, inputting the graphic data is 
only half the job. For precise graphic 
output on paper, Mylar or Vellum, 
Houston Instrument makes a com­
plete line of C<l>MPL<l>T digital plot­
ters. There are over 25 models from 
which to choose. Flatbed plotters are 
available with plot surfaces of 81/2" 

and 11" X 144' (Z fold paper) and 
drum plotters are available with plot 
widths up to 48 ". Need multi-colored 
drawings? We have 4-pen models for 
the ultimate in precise four color 
drawings. 

Whatever your application might 
be, there's a C<l>MPL<l>T digitizer and 
plotter combination that's exactly 
right for your needs. Talk to the 

Circle 185 for Literature 
Circle 186 to Have a Representative Call 

graphics experts at Houston 
Instrument. We have the selection 
and the know-how to recommend a 
system that will save you time and 
money while producing drawing 
quality and precision you never 
dreamed possible. 

For complete information contact 
Houston Instrument, 8500 Cameron Rd., 
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 #8. In Europe, contact 
Houston Instrument, Rochesterlaan 6, 
8240 Gistel, Belgium. Telephone 
059127-74-45. Telex Bausch 81399. 

h ust n in trument 
GRAPHICS DIVISION OF ~ 

BAUSCH & LOMB~ 

® Registered trademark of Houston Instrument. 



Standard, yes. 
But all STD BUS cards are not a1ike. 

Compare quality: 
Pro-Log cards are built by 
the designers of the BUS. 

In 1978, Pro-Log introduced the 
simple- to- use STD BUS to the 
microprocessor industry. Our STD 
7000 is a line of fully-compatible 
4.5 x 6.5-inch cards, designed to give 
you maximum design.~exibility at 
minimum system cost. 

Pro-Log cards use only proven, 
industry-standard parts. So you can 
always count on availability and 
consistent performance. 

All components are 100% tested 
and burned-in. With every card, you 
get complete documentation, written 
in plain, understandable language. 

After purchase of 250 of any one 
card, Pro-Log offers free manufac­
turing rights. A nice little bit of 
insurance for your peace of mind. 

Compare flexibility: 
Pro-Log cards are modular 
by function. 

we: keep our cards simple, so you 
can pick-and pay for--0nly the 
functions you need. 

Choose Z80, 8085 or 6800 CPU 
cards. Add the memory cards you 
need. Support them with digital or 
industrial 110 cards, peripheral inter­
face and utility cards. 

When you're ready to expand or 
change your system, just add or swap 
cards. Simple. 

CIRCLE 187 ON INQUIRY CARD 

Compare reliability: 
Pro-Log cards are backed 
by a 2-year warranty. 

We're proud of the high quality of 
our STD 7000 cards and back it with 
a two-year parts-and-labor warranty­
the longest in the industry. 

Ask the people who use them. 
Our customers are using Pro-Log 

STD 7000 cards in a multitude of 
applications ... from earthquake 
monitors to electronic games, from 
automobiles to missiles. 

For an applications brochure and 
complete technical data, write or call 
Pro-Log-Corporation, 2411 Garden 
Road, Monterey, CA 93940, phone 
(408) 372-4593. 

m~odJ ~o~~:~~.~ 
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