


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Communications

Engineers and Programmers.

IBM in Boca Raton seeks
Developers and Designers in both.

We are looking for a few exceptional people...

IBM Boca Raton is in the early stages of developing a family of information systems for the
small to intermediate price marketplace. These products must achieve new levels of cost
performance and quality, and will contain advanced facilities and functions establishing
this effort as the leading edge throughout the latter half of the decade.

Engineering Development
and Design

Communication
Hardware Development

Must have knowledge of current
microprocessor chip sets, communication and
EDS technology, and extensive experience in
development process—including ability to
generate specifications, plans, etc.

Communications
Microcode Development

Must have knowledge of communication pro-
tocols and modern programming development
methods. Code will be developed using high-
level language.

Communications
Test Development

Knowledge of communications protocols re-
quired. Test cases, which will be developed
with high-level language, will exercise all nor-
mal and exceptional conditions in communica-
tions HW and microcode.

Engineering opportunities also exist for
Systems Architecture and Logic Design of
VLSI Components.

Programming Development
and Design

Communications
Architecture

Will develop architectures for distributed
systems communications. Must have in-depth
experience with internals of communications
architectures such as SNA and international
standards for communication.

Communications Design

Structuring components within a distributed
system framework. Must know SNA, X.25,
LAN'’s or communications structures, and be
able to map them to distributed system
concepts.

Communications
Product Development

Will implement communications products. Re-
quires knowledge/experience in product detail
design, high-level language development pro-
gramming, and communications product
testing.

The added attractions are many.

IBM offers outstanding technical resources and associates,
company-paid benefits package, and opportunity to pursue ad-
vanced degrees. Boca Raton—between Ft. Lauderdale and

Palm Beach—offers good living at quite moderate cost.

For prompt, confidential consideration, please send your
resume to: IBM Corporation, Mr. Rick D. Thompson,
Dept. 85B/234-1, PO. Box 1328, Boca Raton, Florida 33432.

An Equal Opportunity Employer




CREATE NEW VISIONS

From the demonstration of
the first working laser to
today's VHSIC. The people of
Hughes Electro-Optical &
Data Systems Group are
talented . . .determined. . .
proud. They challenge
themselves at the leading
edge of technology. In an
environment that both
stimulates and actively
supports a diversity of
technical contributions.
Resourceful science. . .
coupled with creative engi-
neering. Hughes people have
made it an art.

The people of Electro-
Optical & Data Systems
Group are now operating
from their new, ultra-modern
facility . . .a virtual city of
technology. It's one of the
largest and most sophisticated
of its kind.

On-site recreational facilities
provide a healthful work
environment. It has

consolidated both engineering
and manufacturing functions
into one location, enhancing
essential communications,
while contributing
significantly to all time sales
milestones.

At Hughes, there is a
stimulating relationship
between the people and their
work. Between the individual
and the team. . .the team and
the group. . .the group and
the company. A relationship
that provides opportunity for
substantial individual
contribution. That's what
Hughes Electro-Optical &
Data Systems Group is all
about. People. People with
vision and dedication.

People participating in
extraordinary ways.

People like you.

Current openings: * Image
Processing Engineers

¢ Component Application
Engineers ¢ Circuit Design

Engineers ® Test Engineers
* Material/Process
Application Engineers

® Thermal Systems
Engineers ® Electro-Optical
Systems Engineers
Failure Analysis Engineers
* Sensor Design Engineers
¢ Semiconductor Engineers
* Optic Design Engineers

¢ Laser Engineers

e Computer Hardware/
Software Architecture

* Programmers/Analysts

Send your resume to:
Hughes Electro-Optical &
Data Systems, P.O. Box 913,
Dept. DC-4, El Segundo,

CA 90245.

Creating a new world with electronics
__________________ el

'HUGHES

HUGHES AIRCRAFT COMPANY

Proof of U.S. Citizenship Required.
Equal Opportunity Employer.

ELECTRO-OPTICAL AND
DATA SYSTEMS GROUP



Northrop DSD Electronic

Countermeasures Tech-

NORTHRUP nology is the heartbeat of
today’s national defense. It

MAKING ADVANCED ,

TECHNOLOGY WORK quickens to the challenge
and represents our ability
to out-think . . . out-
maneuver . . . and out-calculate rapidly.

Experienced professionals can join our oppor-
tunities and work along with an outstanding team
of R&D engineers in an exciting, technologically
progressive and advanced product design and
development environment.

Northrop DSD. The Core of advanced ECM
technology. The place for a new career.

SOFTWARE ENGINEERS

Positions are available for engineers with BSCS or
BSEE degrees, or equivalent, and experience in
the following:

* ENGINEERING COMPUTER CENTER: Will
develop, test, integrate and document system
software programs for ATE. Experience using
Fortran 77 and PASCAL required; exposure to
compilers and operating systems preferred.
Background with HP 1000 and knowledge of
digital hardware desirable.

* PROJECT DESIGN ENGINEERING: Develop
real time process control software for airborne
ECM system applications. Will be involved in
coding, test and system integration program
phases. Minimum of 2+ years experience in
Assembly and Fortran programming; familiarity
with Radar ECM or Avionics desirable.

Northrop offers a highly competitive salary
schedule and comprehensive benefits portfolio.
Candidates should forward resume with salary
requirements to: Supervisor, Staffing.

NORTHROP CORPORATION
DEFENSE SYSTEMS DIVISION
600 Hicks Road, Rolling Meadows, IL 60008

We are an equal opportunity employer and
encourage minorities, females, veterans and the
handicapped to apply. U.S. Citizenship Required.

342 COMPUTER DESIGN/April 1984

WHY YOU
SHOULD
MAKE A
CORPORATE
CONTRIBU-
TIONTO
THE AD
COUNCIL

The Advertising Council is the biggest
advertiser in the world. Last year, with
the cooperation of all media, the Coun-
cil placed almost six hundred million
dollars of public service advertising.
Yet its total operating expense budget
was only $1,147,000 which makes its
advertising programs one of America’s
greatest bargains . . . for every $1 cash
outlay the Council is generating over
$600 of advertising.

U.S. business and associated groups
contributed the dollars the Ad Council
needs to create and manage this
remarkable program. Advertisers, ad-
vertising agencies, and the media
contributed the space and time.

Your company can play a role. If you
believe in supporting public service
efforts to help meet the challenges
which face our nation today, then your
company can do as many hundreds of
others—large and small—have done.
You can make a tax-deductible con-
tribution to the Advertising Council.

At the very least you can, quite easily,
find out more about how the Council
works and what it does. Simply write to:
Robert P. Keim, President, The Adver-
tising Council, Inc., 825 Third Avenue,
New York, New York 10022.

A Public Service of This Magazine
DUNCH & The Advertising Council.

The cost of preparation of this advertisement
was paid for by the American Business Press,
the association of specialized business publi-
cations. This space was donated by this
magazine.
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General Dynamics Data Systems Division helps shape the future
of many significant programs at its major locations in San Diego,
California; Fort Worth, Texas; and Norwich, Connecticut; as well as at

satellite locations including Detroit, Michigan, and Pomona, California.

We provide diverse support functions for such high-technology
programs as the F-16 multimission fighter/attack aircraft, the M1 main
battle tank, nuclear-powered submarines, and the entire family of
cruise missiles. Throughout our division you'll find a variety of
opportunities to apply your own scientific and engineering expertise

PRODUCT SOFTWARE

— Bachelor’s and/or Master’s degree, and
3-8 years’ experience.

— SKILLS: FORTRAN, JOVIAL, PASCAL, Ada,
Assembly Languages, Applied Math,
Data Bases, Operating Systems,
Documentation (MIL Standards).

— APPLICATIONS: Command & Control
Software (Guidance, Navigation, C°I,
Display Systems, Executive & System
Support Software), Mission Planning,
Data Handling & Communication,
Automatic Testing Equipment/
Simulations, Image Processing,
Estimation & Control Theory.

— Embedded Systems: Real-Time Software.

GENERAL

Dictionaries.

CAD/CAM

— Bachelor’s and/or Master’s degree, and
3-8 years’ experience.

— SKILLS: FORTRAN, Ada, Assembly
Languages, IBM, CDC & VAX Operating
Systems, Computational Geometry,
Information Modeling & Data

— APPLICATIONS: Turn-key Graphic
Systems, Solid Modeling, Robotics,
CNC-DNC, Real-Time Processing
Control, Group Technology.

— CADAM, CAT/A, Computervision,
SC/CARDS, Model 204, Systems
Engineering, Group Management.

to create 2 more exciting future.

The Data Systems Division gives you the chance to join one of the
most skilled teams in the industry today, and offers excellent salaries
and benefits.

If you're interested in shaping your own future on our innovative
support team, one of our opportunities listed below may be just right
for you.

For immediate consideration, send your resume to the Vice
President/Director at the Data Center of your choice.

ENGINEERING SYSTEMS

— Bachelor’s and/ or Master’s degree,
and 3-8 years’ experience.

— SKILLS: Simulation Languages,
FORTRAN, COBOL & IBM Assembler,
TS0, SPF, DISSPLA, RAMIS, Scientific
Programming and Microcomputer
experience.

— APPLICATIONS: Simulation, SLAM,
Manufacturing, Operations Research,
Image Processing, Graphics Application
Development, Sneak Circuit Analysis,
Program Marketing.

U.S. CITIZENSHIP REQUIRED
Equal Opportunity Employer, M/F

DYNAMICS

Data Systems Division

WESTERN CENTER
P.0. Box 85808, Drawer 002
San Diego, CA 92138

CENTRAL CENTER
P.O. Box 748, Drawer 002
Fort Worth, TX 76101

EASTERN CENTER
100 Winnenden Rd., Drawer 002
Norwich, CT 06360



The Molex MX50 flat cable system
meets or exceeds MIL-C-83503.

Molex
ribbon c:
#1 circuit identifier
molded in

MIL-spec polanzmg v

Fully shrouded
header

Optional
polarizing key

i with break-off
(@) 33.'3 %ﬁl;gé thumb tabs '
contact area Ribbed
upper
housing
.025” round with
Tor 062" or 125" thck P.C.B. i
Oogtlonal .610" wire-wrap talls——"“' | y %?,:'f%?fe';d
vy 8 1 ' Optional 45 ble strain—
R - v ‘ . latch/eject ;
The electronics industry has focused on military VI Fiare relief latches to up
specification MIL C-83503 as its standard for .050” v and lower fousing
(1,27mm) centerline ribbon cable connectors and headers.

The primary feature of this specification is the method 025" UL 94V-0
of polarization. The new Molex MX50™ system has selectively gold material
polarizing ribs on the header and corresponding mating plated-square pins
slots on the connector.

Unique to this system are the options of either loose or Molex also offers quality, UL-recognized ribpon cable
molded-in polarizing ribs and the combination of .025" and a new line of complementary edge card and transition
(0,64mm) square contact interface with .025” (0,64mm) connectors to complete your system requirements. Four
round, P.C. solder tail header pins. For wire-wrap basic transition connector options are available: 1)
applications, a .610” (15,50mm) length, wire-wrap tail is staggered row/paddle board; 2) and 3) .100” x .300" (3,54
available. x 7,62mm) and .100” x .600" (2,54 x 15,24mm) grid, dual

To provide maximum performance at the lowest in-line connectors, that can be soldered directly to the
cost, both the connector terminal and header pins are board or plugged into a DIP socket; and 4) .100” x .100”
selectively gold plated. (2,54 x 2,54mm) grid, dual in-line, for dense packaging

The #40312, pre-loaded connector and straight and requirements.
right-angle headers are available in a wide range of Molex also provides easy-handling, semi-automatic
popular circuit sizes. production tools for cost-saving application.

First in Customer Service ...Worldwide For more information on our MX50 ribbon cable system
and the many ways Molex can help you lower your total
N applied costs, contact the Molex office nearest you.

\ CIRCLE 187

Corporate Headquarters: 2222 Wellington Ct., Lisle, IL 60532 Phone: (312) 969-4550 Telex: 27-0072/25-4069
European Headquarters: Molex House, Church Lane East, Aldershot, Hants, England GU11 3ST Phone: 02520318221 Telex: 851-858988
Far Eastern Headquarters: 785 Suwa Fukemi, Yamato Shi-Kanagowa Pref., Japan 242 Phone: 462-614500 Telex: 781-03872468



The fasiest...the lnrgesl memories...
the easiest to program...

MARS-432 Array Processor
Speed

A high-speed programmable
arithmetic processor used as a
peripheral to a general purpose
computer.

The state of the art in 32-bit float-
ing point array processors. Direct
addressability of up to 16 million
words (64 megabytes) of data mem-
ory and direct access to the high-
speed internal data bus assure the
user of highest throughput rates.

MARS-432 Array Processor
Features Include:
® Add and multiply times of 100ns

® Computational power of 30
megaflops

® Computes a 1024-point complex
FFT in 1.7ms

® DMA transfers at I/O bus rates of
20 megabytes/sec

® Data memory read or write in
100 ns

® Memory paging for uninterrupted

processing during I/O transactions.
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MARS-432 Array Processor
Memories

Program and data memories com-
patible with programs written for
today's array processor applications.

Program Memory

Virtual and physical address space
of 4K words - standard. Expanded
configuration uses a 4K cache mem-
ory to extend total memory to 64K
words.

Data Memory

Data I/O is supported by DMA
transfers into data memory with a
physical address space of 16 million
words. A data memory page-loading
feature provides the option of zero
overhead background loading of
data during time critical program
execution. No DMA cycle stealing
overhead is incurred. Uninterrupted
processing can occur simultane-
ously with high-speed I/O transfers.

NUMERIX

MARS-432 Array Processor
Software

An architecture specifically
designed to support a FORTRAN
compiler and other software devel-
opment tools.

FORTRAN Development System
(FDS)

FORTRAN compiler, linker, and
trace/monitor provide high-level
language access to the MARS-432.

Microcode Development
System

Off-line development package
includes macro-assembler. micro-
code diagnostics, and a unique util-
ity for automatic microcode
optimization.

AP Run Time Executive
Support Package (AREX)

As the interface to the MARS-432 at
run time, AREX provides processor
initialization, I/O operations, and
array function execution.

Applications Libraries
Extensive applications libraries
include math, signal processing, and
image processing.

For additional information on the MARS family of high-speed Array Processors. write or call:
Numerix Corp.. 320 Needham Street, Newton, MA 02161 Tel. 617-064-2500 TELEX 948032

CIRCLE 188



HDLC is a powerful industry protocol designed for high-
performance end-to-end communication with sophisticated error

2 checking and correction.

DEC Own ers With ACC’s HDLC product line, DEC computers can now

ACC’s HDLC Products for communicate at line speeds from 2.4 kbps to 500 kbps and beyond.
¥ > We do it with Direct Memory Access and front-end processing.

Error Free Communications This lets you use your host CPU resources for other tasks.

For error-free communications, call ACC (805) 963-9431.
We Make Advanced Computers Communicate.

© AcC 1984 ‘
DEC is a trademark of
ACC is a trademark of

Y
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