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INTRODUCING THE EXTRAORDINARY
EPSON OEM FAMILY OF FLOPPY DRIVES

SERIES SMD 100 SD 500 SD 300 Extraordinary is the best word we could find to
g i g‘ﬁ;’gh) » ,g'ﬁ'{gh) describe the new Epson family of 314” and 54" floppy
MEDIA . : g . "
SIZE 575" x disk drives. Because there is nothing ordinary about
4" x157" x5.98" 575" x16" x 768" Tl
Max. Capacity (2 Sides) them.
ax. Capaci ides) . . :
(Unformatted) S00KE' J000KB | S00KB: 1000KE' 1604KB, SD0KB The 314” drives, for instance, feature two-sided
Drive Motor Speed | 300 RPM 300 RPM | 300 RPM 300 RPM 360 RPM | 300 RPM capacities up to IMB. And some draw so little
Track Density 675TPI 135TPI | 48TPI _ 96TPI _ 96TPI | 487TPI power they can operate on batteries
Access Time 6 msec 3msec | 6msec 3msec 3msec | 15msec . \n " ) o
The half-height 514" drives offer capacities from

500KB to 1.6MB and access times down to 3 msec. And the one-third height 514” drive is the industry’s slimmest.
But that’s only part of the story. What really makes them extraordinary is the fact that they’re Epson

drives. Designed and built by the people who have made “quality in quantity” their trademark around the world.
That means they’re designed and engineered with such state-of-the-art

features as noise and RF shielding, ultra-high precision head positioning and

loading, perfect disk centering, reduced power consumption and heat ‘ :

generation. But, even more importantly, it means they’re manufactured by il a

the people who have established the lowest rejection rate in the industry. EPSON AMERICA, INC.

When you buy Epson, you buy confidence. OEM Products Division
If you’d like more information about the extraordinary Epson family Peripherals Group

of floppy drives and how they can solve your storage problems, write or call 2;\1 59(1)(; 8}5““6 IS;;eSe;,angr??ce,

us today. Telex: 182412

SW Region (714) 751-1919 + NW Region (408) 985-8828 - SE Region (404) 458-9666
NE Region (617) 245-8007 + CENTRAL Region - (815) 338-5810
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EPSON QUALITY PRODUCTS FOR THE OEM.

EPSON INTELLIGENT LCD MODULES
BETTER VISIBILITY NO MATTER HOW YOU
LOOK AT THEM.

That’s the first thing you notice about Epson LCD displays: they’re so easy to read. One
reason is the unusually wide viewing angle. Another is the high contrast. It’s hard to |
quantify, but you can see it at a glance. Your customers can see it too.

What you may not notice offhand is how easy they are to use: the easy micro-
processor interface, the CMOS TTL compatibility (and low power consumption), the
compact size and ease of installation.

Epson Intelligent LCD Modules are available in a range of sizes and formats, includ-
ing both alpha numeric and graphic formats. Features include a built-in 96-character
ASCII character generator and data RAM. Plus Epson’s
state-of-the-art technology and unrivalled experience in
meeting userneeds. B _§ g

But the best way to judge Epson LCD superiority is EPSON AMERICA INC
to take a look for yourself. Call or write us today, tell us  OEM Products Division

your application, and we’ll provide the visibility. LCD GROUP
3415 Kashiwa Street, Torrance,
CA 90505 (213) 533-8277
Telex: 182412

) A
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CENTERS OF

lot of gate array
manufacturers are
talking about their new
design centers. The
ones they're planning, or just starting to build.

Not Fujitsu.

We're not building any right now.
We think the three we have already will do
quite nicely.

That's right. We have three design
centers now.

Fully built.

Fully equipped.

Fully staffed.

As a matter of fact, Fujitsu is the only
company to make such a large commitment
to the gate array marketplace.

FUJITSU

MICROELECTRONICS, INC.

57 WELLS AVENUE
NEWTON CENTRE f
MASSACHUSETTS 02159 -

e L)

Boston Design Center
57 Wells Avenue
Newton Centre
Massachusetts 02159
(617) 9647080

The FMI Design Centers are located
in Boston, Santa Clara and Dallas. Each has
a multiple station CAD system. High-speed
job entry terminals. Time-share terminals.
Dual-terminal engineering work stations. And
a sophisticated telecommunications network
for an added measure of support.

With high-speed leased-line and satellite
communications, information can be trans-
ferred almost instantly. Not only between the
three Design Centers in the .S., but also to
and from FMI host computers in Japan.

Santa Clara Design Center
3320 Scott Boulevard
Santa Clara
California 95051
(408) 7271700

[t amounts to some pretty exceptional
resources. And the best way to eliminate
alot of risks.
You'll also get all the help you need
at every stage of design.
From experienced gate array specialists.
And the company that’s brought more
than 3,000 successful designs to light.



ATTENTION.

Dallas Design Center
1101 East Arapaho Road
Suite 225
Richardson
Texas 75081
(214) 669-1616

Write 4 on Reader Inquiry Card

You'll be able to make the most of
various technologies — CMOS, TTL and ECL.
And you'll work with one of the broadest
selections of packaging types and styles in
the world.

So call the FMI Design Center nearest
you. We'll be very happy to make you our center
of attention.

Literature request line: 800-556-1234 (ext. 82).
In California, 800-441-2345.

FUJITSU
MICROELECTRONICS, INC.

Technology that works.
3320 Scott Boulevard,Santa Clara, CA 95051 - 408/7271700

INSTAVIEW




You've asked for a

2 T system w1th
expanﬁon

and compact

yet powerful

FOR I ou multi-tasking
requirements.

memory (expandable to 4MB). This

powerful system combines MDB's

repertoire of peripheral controllers. ..

as well as our interfaces/multiplexors

The result: speed, power and ver-

satility of systems design you can't get

SYSTEM capabilities...one

enough for

So we created the MDB Micro/32!

REGULUS with the incredible expan-

for all communication modes, protocols
anywhere else!

that is low-cost

multi-user,

an MC68000 based system with 512KB

sion capability of our in place Q-Bus
and disciplines.

REGULUS is MDB’s UNIX...the

most advanced and powerful version
in the world. Featuring user source
compatibility with UNIX V6, 7, and
System III, REGULUS offers complete
support of all UNIX kernel features,
multi-key B-tree ISAM and VAX/
PDP-112 cross support, and a host of
operating systems and command func-
tions not available in any other UNIX.
We speak your

language too. WITH OUR

Under REGULUS

you can also

have BASIC UNEQUALED

FORT

" REPERTOIRE

PASCAL and

DIBOL, in addi- OF Q-Bus

tion to most

" CONTROLLERS &
ular com-

pilers, utilities I“TERFACES.

and special soft-
ware packages.

Best of all, you don't have to wait.
It's all available now. Call us today for

complete information.

*UNIX is a Trademark of Bell Laboratories. 'MC68000 is a registered Trademark of Motorola, Inc.20-BUS. VAX/PDP-11 are Trademarks of Digital Equipment Corporation

THE WORLD'S LARGEST

m D B INDEPENDENT MANUFACTURER

SYSTEMS INC. OF COMPUTER INTERFACES

See us at Mini/Micro Southeast!

Write 18 for LSI-11

Write 19 for Micro/32

Corporate Headquarters

1995 N. Batavia Street, Box 5508

Orange, California 92667-0508

714-998-6900 TWX: 910-593-1339 FAX: 714-637-4060

MDB Systems, U.K., Ltd.

Everitts House

426 Bath Road

Slough, Berkshire (England) SL1 6BB

Tel. (06286) (67377) Telex (847185) WWTSLO
FAX (41) (2812) (3507)

MDB Systems Europe, Inc.

9, route des Jeunes

Geneva (Switzerland) CH-1227

Tel. (41) (22) (367697) Telex (289787) fnb
FAX (41) (22) (861336)

Write 22 for REGULUS
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extralength
certified

Save your customers time,
space, and money with 4"
data cartridges.

When 3M invented the 14"
data cartridge, they designed
it to be fast, dependable,
small in size, and big in
capacity —up to 67 megabytes
today, with more in store

for the future. No wonder

more and more systems

The design solution: Wincheste

designers are finding it the
perfect choice for backing up
Winchester drives. 45 mega-
bytes of data can be transferred
from disk to tape in under
nine minutes —with no time
lost for media changes. One
cartridge does it all! It would
take a stack of 38 eight-inch
floppies* to hold the same
amount of data. The cartridge

is small enough tofitina
coat pocket —and rugged
enough to be transported that
way, too.

New rules of standardization.
Industry standards are now
being formulated which will
improve interchangeability of
%" recorded data cartridges
across most major manufac-
turers' 1" drive systems.




pack-up that eliminates stack-up.

This means concerns about
compatibility are diminishing.

The logical choice.

The ! "data cartridge is the
logical choice for designers
specifying back-up systems
for Winchester drives. It's
small, reliable, easy to handle
and transport, and has a

very low cost per megabyte.

These high capacity car-
tridges are useful for archival
storage and program loading,
too. So don't wait, give your
customers the future. Put
this innovative technology to
work in the next computer
system you design. Data
cartridge drives are available
from over 30 manufacturers
throughout the world.

For more information:

For more information on
how 3M 4" data cartridges
can save your customers
time, space, and money, write
to Chris Binner, National
Sales Manager —OEM
Market, Data Recording
Products Division, Building
223-5N, 3M Center, St. Paul,
MN 55144.

*Double sided/double density 1024 format 8" diskettes

3Mhearsyou...




FINE ART.

Heurikon unveils a graphic solution Video Section:
for your microcomputer application.  NEC 7220 graphics controller chip

- On-Card Feature Summary 512K bytes of video memory,

CPU Section: arranged as 4 overlapping planes,

Z80A CPU 1024 by 1024 pixels '

Z80A DMA 640x480 display format standard

Up to 32K bytes of EPROM/ROM 16 Color programmable look-up

Up to 16K bytes of RAM table

One iSBX module module 4096 color palette

132 byte bidirectional FIFO Buffer Light Pen I/F

Multibus™ Multimaster or Slave Interlaced video
mode Non-interlaced video

24 bit address bus Composite SYNC

Memory mapping RAM Separate SYNC

Hardware and software selectable BNC or MOLEX connectors on card
bus maps for the video

- HELRIK®N

3001 Latham Dr. Madison. W1 53713 « Telex 469532
Call Heurikon Direct | 800 356-9602 In Wisconsin 1 608 271-8700
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Lundy graphics terminals
are setting standards because we set
high standards for Lundy.

Standards: no other 3D graphics vector work-station delivers more speed or a higher IQ than
the UltraGraf; “only our color raster scan display products offer resolution as high as 1,536 x 1,024 pixels.
But there’s still another standard you should investigate—the one we set for our company.

Be careful. The fast-paced world of high
tech breeds a lot of companies that
don’t survive; five years from now, many
graphic terminal manufacturers won't be
around anymore. Which means you
could be left without service, support
or enhancements.

Lundy: a company
as good as its products.

Thats why we think its important you
know as much about our company as
our products. We're a high tech com-
pany thats been able to balance stan-
dard-setting technology with solid
business sense—no small achievement.

Now, don'’t take our word for that,
take Forbes magazines instead. Lundy
was on Forbes’ Up&Coming List for 1982,
a select roster of companies that look
good for the long term because they've
paid attention to basics: low debt load,
consistently good profit picture, sound
management, investment in service,
support and R&D.

T5680 color raster; 3D UltraGraf ™and T5470.

Lundy maintains the largest service
infrastructure—52 locations.

Our graphics terminals feature the
best price/performance ratios available
today:.

We have developed a new software
subroutine package with exceptional
compatibility. Its 300 functions deliver a

new high in high powered productivity.

Lundy continues to invest in ex-
panded R&D each and every year. Be-
cause R&D is the name of this highly
competitive game—and we intend to
keep setting standards.

We'll help you
see more in graphics.

When you take a close look at our
graphics terminals, service, support,
software, systems capability, enhance-
ments—and our company—you'll
understand why Lundy can help you
see more in graphics now and in the
long term.

For more information, write:
Lundy Electronics & Systems, Inc.,
Glen Head, New York 11545,
or call: (516) 671-9000.

®

LUNDY

Mt. Everest, symbolic of aiming high, was generated on the Lundy T5680 raster: It offers 16 colors and 136 shades from a palette of 4,096 colors.
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SCANBE. THE
BEST CHOICE.

AT e

MULTIBUS® Card Cages

Low noise backplanes, local distributor stock and a wide
selection of 4 through 26-slot versions make Scanbe’s MICRO-
FILE™ family the better choice for MULTIBUS® card cages.
And only MICRO-FILES offer Deep-Track™ card guides. There
are other features too: rugged, lightweight aluminum con-
struction; attractive black anodized finish; compact size;
unparalleled quality; and Scanbe’s unsurpassed experience
in card cage design and manufacture. Available with or with-
out backplanes, optional Parallel Priority Resolution Circuitry,
and custom design capability all make Scanbe...the better
choice for MULTIBUS" card cages.

Scanbe, Division of Zero Corporation, 3445 Fletcher Avenue,
P.0. Box 4159, El Monte, CA 91731, Phone: (213) 579-2300,
TWX: (910) 587-3437

e SCANBE

DIVISION OF ZERO CORPORATION

LEADERS IN PACKAGING TECHNOLOGY

ADOTONHI11 ONIDSYIDVd
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Digital Design is your

ell us your thoughts foum = your npus

help keep the magazine

interesting and vital to

the design community. So let us know how we re doing and how we can serve

you better in the future. We want to know what you like or dislike about Digital

Design, the subjects youd like to see us address, how you feel about the
problems you face every day as design professionals.

If you have thoughts your peers should know about, put them in a letter in
Digital Design. Have your say in your magazine! Send letters and comments to:
Ecitor, Digital Design, 1050 Commonwealth Ave., Boston, MA 02215.
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NEED A HIGH PERFORMANCE
CMOS GATE ARRAY IN A
HURRY? HOW ABOUT
6 WEEKS FROM TODAY!

@

We specialize in fast turn-
around. We have to. Most of

YOUR INPUTS

00

WEEKS

Place &

Route
Verify
Layout

are shipped to you—air ex-
press, if necessary.

our customers are in com- From engineering draw-
puters or peripherals. Fast- ' ings to silicon in 6 weeks.
breaking markets with nar- That's the kind of service
row windows. Our 6-week that can help you beat your
design cycle helpsthem hit A YOUR SAMPLES toughest competition into

these windows. Here's how

the marketplace. It's the dif-

we doit.

Weeks 1 and 2—We computer-capture your sche-
matic and create a net list. Next, we run complete logic
and circuit simulations. Any problems are noted, dis-
cussed with you, and fixed. Then, we start developing
the test program.

Week 3—Using computer assistance, we place and
route your circuit. All functions are implemented with
standard precharacterized macrocells.

Week 4—We verify the circuit design. Engineering
and design rules are checked. Any violations are re-
paired. Then, the IC layout is verified against the net list.
This guarantees the actual silicon will be error free.

Week 5—We generate PG tapes and convert them
to masks. Test program development is completed.

Week 6—Your wafers are personalized and die
sorted. Good dice are packaged in our prototype shop
and retested. Then, 10 functional engineering samples

ference between winning
and losing. First prize versus the booby prize.

The Products—At Universal, you have a choice of
two technologies. Choose our fast ISO-5 process for
toggle ratesto 256MHz. If you need more speed, our ul-
trafast ISO-3 process can take you to 40 MHz. Eighteen
different arrays, ranging in size from 180 to 2400 gates,
are available. Chances are, there’s an array to fit your
circuit perfectly. Also, we offer acomplete assortment
of packages including leaded plastic chip carriers.

Our Philosophy—Service is our business. Your
problems are our problems. You're more than a cus-
tomer to us—you’re a partner. Your success will be our
success and we know it.

Give Universal atry! Call us at (408) 279-2830 today.
Or contact us at Universal Semiconductor Inc., 1925
Zanker Road, San Jose, California 95112.

TWX 910 338 7617.

UNIVERSAL SEMICONDUCTOR INC.

The Fastest CMOS in the West!™

*500 gate complexity.

1925 Zanker Road, San Jose, CA 95112 (408) 279-2830

© 1983 Universal Semiconductor Inc.
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Floating Point Systems
array processor to break

The FPS-5000 Series from
Floating Point Systems

Now, a new family of
products from Floating Point
Systems brings increased com-
puting power and unmatched
price/performance to the
signal/image processing world.

With 3 to 6 times the speed
and 4 times the memory capacity
of previous FPS products, the
FPS-5000 Series provides comput-
ing for applications that exceed
their present system’s capability.

The FPS-5000 Series offers fast,
accurate, flexible computing for
the most demanding real-time,
user-interactive, and production-
oriented applications.

Four basic product groups
make up the new FPS-5000 Series:
the 5100, 5200, 5300 and 5400.
Peak performances range from 26
million floating-point operations
per second (MFLOP), to 62
MFLOP. Data memory of 0.5M to
IM words is available along with
program memory to 32K words.

By combining a distributed
architecture concept with the
latest VLSI technology, the

Typical performance examples of geophysical, medical imaging and
signal/image processing applications.

Application Example AP-120B FPS-5410 5420 5430

1. Demodulation/Signal 13.8 msec. 6.5 msec. N/A N/A
Analysis

2. Tomography Preprocessing é0sec. 25sec. 16 sec. 12 sec.

3. Multispectral Image Classification 49 sec. 25sec. 13.3 sec. 10.5 sec.
(512 x 512 pixels 8 Bands, 4 classes)

4. 2DFFT 3.4sec. 1.4sec. .7 sec. 5sec.
(512 x 512 complex)

5. Matrix Multiply 439 msec. 177 msec. 96 msec. 71msec.

(100x 100)

Based upon specifications subject to change.

FPS-5000 Series sets a new stan-
dard for cost-effective computing,
breaking the $2,000 per MFLOP*
barrier—the first time this has
been achieved in any floating-
point computing system.

*Based on U.S. Domestic Prices

Arithmetic Coprocessors. Data
flow is simultaneously managed

FPS-5000 Series Architecture

<> disk. display, ...
A/D,D/A,...

gpocla.l
Urpos
Coprocessor

/0
Processor

Distributed processing
architecture

The FPS-5000 Series is
a distributed processing
system that maximizes
throughput by allocating
the computational load to
a set of high-performance,
independent, floating-
point processing elements called

&Ihmoﬂc
essor

170 Pog
Processor




introduces the first
the $2,000/MFLOP barrier.

by a combination of
independent 1/O Pro-
cessors and the central
Control Processor.

Each Arithmetic
Coprocessor, with
synchronous architec-
ture to allow simple
application debugging,
functions as a self-
contained unit.

The new Multiple
Array Processor
Execution Language
(MAXL), based upon
FORTRAN 77, allows the user to software support developed for

meantime between failure (MTBF)
rates in the industry.

The Series is backed by the
same outstanding worldwide
support services that distinguish
Floating Point Systems from other
manufacturers.

For more information about
how the FPS-5000 can be used in
your specific application, call (800)
547-1445 or your local sales office.

The world leader in array processors.

FLOATING POINT
. SYSTEMS, INC.

construct an integrated system FPS-100 and AP-120B products is PO. Box 2348‘?7223
environment which can be tuned ~ maintained and users are able to Fg’o”s'?gz'_ o2
to application requirements. move existing applications onto TLX: 360470 FLOATPOIN BEAV
Increased performance can be  the FPS-5000 Series with minimal FPS Sales and Sevice Worldwide,
achieved by adding Arithmetic effort. CTSimiouny FLwitor otk GAAIONTo, L SehaurmbuIG, LA Now
Coprocessors as a field-install- Quality and Reliability B T ooty MM ool
able upgrade as the user’s ; INTERNATIONAL: Canada, Calgary, Montieal, Oftawa: England,
requirements evolve. The FPS-5000 Series was S e
AW} ) deSigned and bUllt Wlth the same DBMB;MRS:A@mﬂr;a,BuénosNres (Coasin Computacion,
Compatlblllty lity standards inherent in all of S.A); Australia and New Zealand, Milsons Point-N.SW,
. " . qua ! y S. aldards . € e. Melboume-Victoria, Canberra-ACT (Techway Ply, Ltd.); Austria,
The FPS-5000 Series maintains  the previous Floating Point Vienna (Othmar Lackner Elekfronische Bauelemente Und
sy o3s 3 Gerdate), Denmark, Copenhagen (BLT Agenturer A/S); Finland,
software compatibility with pre- Systems products—standards Helsinki (OY Emmeft AB): India, Bombay (Hinditron Compters

vious FPS 38-bit processors and is  that have earned those products @  fineciiacuing ney Si Eﬁ%‘g‘;ﬁfeﬁ'ﬁ&‘gm oy ond

supported on a range of host reputation for unprecedented Wﬂ%ﬁ%gﬁ;ﬁ?@égﬁgg
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The articles in this issue reflect several subtle changes
taking place in engineering and design. During the last
few months, the editors of Digital Design have observed
an increase in the number of production tools which sup-
port engineers. A great deal of this activity is due to the
designing of new 16/32 and 32 bit microprocessors. Much
of the trade press has been actively reporting on the new
announcements; however, we hope to examine some of the
implications, both for the designers of workstations and
the designers using them.

In working with manufacturers across the country, sev-
eral issues relating to the design process were apparent.
One group of topics dealt with the enhancement of draft-
ing efficiency, storage and transmission, editing, design
capture, and so on. Many of these aspects are quantifiable
or easily demonstrated. There is, however, a second group
of issues about the changing nature of the design process
itself.

Some engineers believe that while computers will assist
the engineer, the activity will remain organized muchas it is
to date with drafting, analysis, design, and the interface to
manufacture as separate disciplines within the overall
work environment. Others perceive a coalescence of both
organizational job descriptions and actual job skills. That
is, just as the computer-based workstation will provide
more functional tools to the engineer, the individual who
will operate the system will begin to take on a multi-
disciplinary role.

Given the increasing sophistication of today’s worksta-
tions this is an obvious oversimplification. Some of
today’s systems not only require months to learn to use
efficiently, but may also be best used by someone with
experience in a specific field—either drafting, engineering,
or design.

There are several implications here, such as a greater
need to train engineers in multiple disciplines, or to lose
jobs through automation. Displacement in the market-
place seems almost implausible given the demand for
engineers, but the publishing industry has certain similar
analogies where electronics has both increased the demand
for technical editors and displaced other workers in the
printing process.

In this analogy it is the operators of systems which use
older technology that are initially made redundant. As the
integration of electronics gradually becomes more com-
plex, the nature of organizations changes more dramati-
cally. It is not necessary to ask whether the nature of design
will change but when and in what form the changes will
occur.

Many users of engineering workstations raise questions
about possible homogenization or uniformity brought
about through the use of popular software packages.
Finite Element Modeling or analysis is a pertinent exam-
ple where packages such as Nastran or Ansys have become
de facto standards. While the code for these packages is
complex and the ways in which they are applied are
sophisticated, their increasingly wide use makes a good
case for a uniform design approach. The general response
to them is positive (because they represent excellent pro-
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E. L. Busick, President, Spectragraphics Corp. and Jerry Borrell

ducts and promote sound design).

On the negative side, these tools could promote unifor-
mity, or worse, limit the creative process. It may be fair to
say that the powerful software packages being developed
for today’s systems will make the work of the less compe-
tent designer/ engineer better, and provide possible detrac-
tion from the more competent designers.

To date, the emphasis on fifth-generation computers in
the US has been primarily on how to bring companies
together and coordinate resources. and in planning an
agenda. Over three years ago in Tokyo, Chairman Moto-
Oka of the Japanese Fifth Generation Project outlined the
four goals of their decade-long project. One of these is to
develop “intelligent” CAD tools. Combined with another
goal: the compilation of “knowledge databases,” the pro-
ject was to bring about the third stage of fifth generation
computer architectures.

Can it be that within the next two years engineers in the
Japanese project will be working in research centers with
intelligent CAD systems which will not only span applica-
tions such as electrical and mechanical design, but whose
programming will allow their users to work with a new
approach to design? One of the key concepts in combining
CAD with a knowledge data base is in providing a system
with the ability to query the designer not only on what the
intent of the work is, but about possible design solutions
given certain performance criteria.

Our December issue reflects the vigorous activity in the
US market for systems, devices and design tools that may
change the way designers work. The effort that we must
make over the next year, then, is not only to continually
improve the quality of our reportage, but to look critically
towards the future. We have developed a series for 1984,
the Advanced Technology Series, that addresses future
trends and their implications.

Jerry Borrell
Editor-in-Chief
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MULTIBUS' PLUS

PERFORMANCE
DEPENDABILITY

FLEXIBILITY

Monolithic Systems Corporation has always been As the leading innovator in Multibus products,
synonymous with Multibus technology. In fact, MSC Monolithic Systems offers a family of systems intended
has the distinction of having designed the first to do things never done before. Systems to assist and
patented single board computer. Other firsts include: create test programs for the scientific and industrial
the first use of 64K RAM elements, on-board EPROMS, markets, to be multi-user and multi-tasking, to be
floppy disk controllers, APU's, user selectable expandable, rugged and reliable beyond anyone's
addressing and multimaster CPU configurations. expectations. Available with operating systems by
These board level accomplishments have benefited Digital Research. the MSC 8800 series and board level
OEM's for over 12 years and have culminated into a products will be prominent factors in Multibus
powerful line of systems, the MSC 8800 series. applications now and in the future.

For more information about Monolithic Systems Corporation and its Multibus product line
call Toll Free 1-800-525-7661.

USA EUROPE CANADA
84 INVERNESS CIRCLE EAST JUSTINIANSTRASSE 22 6503 NORTHAM DRIVE
ENGLEWOOD 6000 FRANKFURT aM MAIN 1 MISSISSAUGA
COLORADO 80112 WEST GERMANY ONTARIO, CANADA L4V |J2
303-770-7400 611590061 416-678-1500
TELEX: 45-4498 TELEX: 41-4561 TELEX: 96-8769

16 BIT PROCESSING
TWO iSBX CONNECTORS
ONE RS232C PORT

24 LINES PARALLEL I/0
1 YEAR WARRANTY

* iAPX 186 8 Mhz. CPU

e 128 OR512 KBYTE PARITY RAM
e UPTO 128 KBYTES EPROM

* FOUR 16 BIT COUNTER TIMERS

"Multibus is a registered trademark of Intel Corporation Write 11 on Reader Inquiry Card




At last.

A plotter designed to run

both cut sheet and

The most flexible “D” format
8-pen plotter ever.

/]\

~ | Plot lengths
“ Jupto 170
feet using

{ continuous
feed roll
media.

I |
¢— (Plots up to 24.5” or 594 mm) —

Now you can create virtually any
size plots you want up to 24.5” wide,
including ANSI sizes A-D and ISO sizes
A4-A1, on cut sheet or roll media. Use
standard bond paper, glossy bond, vel-
lum, clear film or mylar.

Run dozens of entirely different
plots automatically thanks to a built-
in microcomputer that can be pre-
programmed to plot on roll media up to
170 feet. Then quickly switch to cut
sheet plotting — great for your pre-
printed forms. The ZETA 822 is the only
plotter that can do both.

Best of all, we've got line quality
and throughput at a price that makes us
the cost-effective choice for just about
anybody’s plotter applications. You'll get
vector independent speed of 25 ips. And
2 g acceleration insures the plotter
reaches top speed fast. With resolution
of one-one thousandth’s of an inch.

Change character sets

Just by plugging-in__
a ROM chip. y

Our firmware
character generator pro-
duces typeset quality lettering simi-
lar to the popular Helvetica font with

roll media.

user-controlled proportional spacing.
Now you can add special character sym-
bol sets for both engineering and archi-
tecture simply by plugging in a new
ROM chip.

E—z'ght color, carriage-mounted
pens eliminate time-consuming
pen changes.

Incredibly, some plotters still grind
to a dead stop to change pens. Not ours.
We put all eight pens on the carriage.
You'll be amazed at what that does for
plot throughput. And when you want to
use our liquid ink option, just snap in
our four-pen cartridge.

You have total user control over
such variables as speed, pen pressure,
acceleration and pen up/down delay
times. Touch controls automatically
adjust the ZETA 822 for perfect liquid
ink plots.

Naturally, we support most com-
puter protocols. And you can use the
ZETA 822 on-line, off-line or remotely
via RS 232C or IEEE 488 interfaces.

Call (415) 671-0600. Or write:
Nicolet Zeta Corporation,

2300 Stanwell Drive, Concord,
CA 94520 TWX 910481-5951
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Intecolor VHR9 challenges
Tektronix with 1024 x 1024
resolution, PLUS COLOR, and at
less than half the price!

Comprehensive Graphics Capabilities: 1024 x 1024 workspace; 1024 x
768 displayable; 4096 x 4096 virtual addressing for extended Tektronix
4014 compatibility. High-level graphics primitives, including polygon fill.
Bit-mapped 19" screen. Three dot-addressable bit planes. Separate alpha-
numeric plane. Hardware pan and zoom. Expanded peripheral support.
Simple menu set-up. Host programmable function keys.

Fast Response: 2.5 million pixels/sec. direct screen memory access port.
Industry Standard Protocol: ANSI X3.64/VT100 command protocol.
Compatibility: VT100, TEK 4010/4014/4014-1 and enhanced Intecolor
8001R.

Raster Color: Palette of 4,096 colors, 8 concurrently displayable.
Advanced Processor Design: Three graphics processors (7220D-1);
separate alphanumeric processor; plus terminal processor (Z80) and
keyboard processor.

*100-piece OEM price and single-unit introductory price through 12-31-83; includes

color monitor, graphics display processor and keyboard. Trackball is optional at $330
U.S. Domestic prices

From the same company that pioneered the world's first micro-
processor-based color terminal (Intecolor 8000) way back in
1973. And the same company that continually leads the color
graphics industry with new product innovations. NOW, a bold,
new addition to the fastest growing area of the industry:
Intecolor VHR-19 high resolution graphics workstation.

If you need more than a graphics preview terminal, but less
than a turnkey CAD system, the VHR-19 delivers an unprece-
dented price/performance ratio. With an advanced design
graphics display processor. With fine image detail and high-

level resolution. In tecolor

And, 'with an intro-
ductory, single pack-

: AN INTELLIGENT SYSTEMS COMPANY
ageprice Of $3'995 Intecolor Drive, 225 Technology Park/Atlanta,
Unbeatable. Norcross, GA 30092, 404/449-5961, TWX 810-766-1581




NEWS

EEPROM Joint Effort

INMOS Corporation and General
Instrument announce a joint effort
involving 64K EEPROM technology.
Specifically. INMOS is naming Gen-
eral Instrument as second source for its
IMS3630 8K x 8 EEPROM. a high
performance +5V only non-volatile
memory device. The joint effort
involves a complete technology trans-
fer, including masks and processing
information.

China Trade

Digital Sound Corporation, developer
and manufacturer of the DSC-200
audio digitizing peripheral unit, has
received an order for the system from
the Institute of Acoustics in the People’s
Republic of China. This underscores a
current softening in the United States
position regarding trade of high tech-
nology equipment with the People’s
Republic of China. The DSC-200 pro-
vides a complete interface between
conventional audio equipment and
computer disk storage and has broad
applications in speech research, music
synthesis and speech product devel-
opment.

Multibus II Specs Gain Support

Intel Corp. announced that 68 com-
panies support specifications for a new
microprocessor data bus the path
over which information moves from
the central processor to memory and
peripheral devices ina microprocessor-
based system. Called Multibus® 11, the
new architecture meets the needs of
advanced 8-. 16- and 32-bit high-
performance, microprocessor-based
systems. The Multibus Manufacturers
Groups (MMG) was recently formed
to preview the new bus specifications.

Designs For Porsche

Intergraph Corporation will supply
Porsche AG, a West German car maker,
with interactive computer graphics sys-
tems for research and development.
The company expects to use the system
for car body and engine design. as well
as other general mechanical and elec-
trical applications. The Intergraph
computer-aided engineering system
purchased by Porsche includes a VAX-
11/780-based Intergraph computer
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equipped with the company’s Graphics
Processor and three of its latest dual-
screen engineering workstations.

GTE Telenet Approval

Bridge Communications, Inc.. received
certification from GTE Telenet Com-
munications Corporation to operate
its Ethernet local area network gateway
products over GTE Telenet’s public
and private data networks. The certifi-
cation will allow Bridge's Gateway
Server/l (GS/1) units to connect
Xerox Network System (XNS) Ether-
net networks to host computers or
other XNS Ethernets via GTE Tele-
net’s packet-switching network. using
the CCITT X.25 protocol for the
L AN-to-Telenet interface.

One-Stop Design Center

Control Data Corporation and NCR
Corporation’s Microelectronics
Division announced the opening of an
electronic computer-aided design
(ECAD) services center that is believed
to be the first of its kind in the nation.
Control Data, NCR, and Array Tech-
nology. NCR’s Bay area sales represen-
tative and design group, have com-
bined their expertise in systems, semi-
conductorsand computer-aided design
to offer a combination of consulting,
training and computing resources at
the center. The center is designed to
assist integrated circuit manufacturers
and systems houses apply state-of-the-
art ECAD technology from initial
design concept to the production stage.

First Flexible Disk Cartridge

A major breakthrough in magnetic
media storage technology has brought
Verbatim Corporation and lomega
Corporation together in a licensing
agreement to produce the computer
industry’s first flexible disk cartridge.
Under the terms of the agreement,
Verbatim, manufacturer of magnetic
media products, will supply the media
for lomega’s flexible disk cartridge.
lomega. based in Ogden, Utah, is the
first disk drive manufactureer to suc-
cessfully employ Bernoulli technology
in the development of magnetic media
storage products.

The new cartridges are considered

significant because they are the first
magnetic media storage products to
combine flexible media with the den-
sity and access speed characteristics of
more costly rigid media. As a result.
the cartridges are expected to sell for
half to one-third less than other com-
mercially available removable car-
tridges using rigid media.

Bernoulli technology dates back to
the 18th century when Swiss mathema-
tician Daniel Bernoulli developed his
theory of fluid mechanics. Bernoulli’s
work has played a major role in air-
craft wing design and, most recently. in
flexible disk cartridge technology.

Transmission Security

A new data encryptor designed to pre-
vent unauthorized access to computer
information during transmission has
been added by Racal-Milgo to its
family of link encryption devices. The
new product. Datacryptor III. secures
data over point-to-point wideband cir-
cuits at data rates up to 112 Kbits per
second. It operates synchronously on
full duplex, leased line facilities and is
equipped with both V.35 and RS 232
interfaces wired in parallel. Either inter-
face may be used depending upon net-
work data rate requirements, V.35 for
higher ratesand RS 232 for lower ones.
No configuring or strapping is required.

G.E. Sells Printer Dept.

General Electric Company and the
Genicom Corporation announced a
definitive agreement whereby Genicom
will purchase General Electric’s Data
Communication Products Business
Department. including all operations
in Waynesboro, Virginia and Reynosa,
Mexico.

Genicom, a new company, which
was formed to operate this business in
the future, will purchase the Data
Communication Products Business
Department assets from General
Electric. The Waynesboro plant manu-
factures and markets teleprinters. line
printers and serial printers. which are
used in a wide range of data processing
and telecommunications applications
and electromechanical relays. which
are sold primarily to the aerospace
defense industry.
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Put powerful instrument control *=
at your fingertips.

The new Fluke 1722 A Instru-
ment Controller combines the
computational ability and inter-
facing flexibility you need with
the rugged packaging and easy-
to-use human interface your fac-
tory demands. All at a new, low
price. Now you can integrate your
next factory test, process control
or OEM system faster and put
your people to work sooner.

The power of the 1722A is a 16-

bit single-board computer with
136K bytes of main memory. Its
12 MHz speed puts it in the same
class as many minicomputers.
Four programming languages are
available to simplify program-
ming,including Interpreted and
Compiled BASIC, FORTRAN and
Assembly. Each includes special
adaptations for controlling IEEE-
488-compatible programmable
instrumentation. And if you

already own a 1720A Instrument
Controller, you can run existing
software on the 1722A —without
modification.

The modular mainframe easily
mounts in a standard 19 inch rack
and allows you to configure the
interfaces and memory to your
exact needs. The IEEE-488 (1980)
and RS-232-C interfaces can be
expanded with an optional IEEE-
488 and RS-232-C interface card,
parallel interface card or dual
serial interface card. Onboard
memory is expandable to 2.6M
bytes with RAM cards or 1.4M
bytes with bubble memory.

The 1722A’s touch-sensitive
display dramatically simplifies
system operation. Once pro-
grammed, your system can be
operated entirely from the CRT.
The 1722A displays only the per-
tinent options, allowing you to
structure the user’s response to
a system. This helps reduce mis-
takes and increase throughput.

The 1722A is priced at $7450
(U.S. list), including BASIC Inter-
preter, documentation and a lim-
ited one-year factory warranty. So
get in touch with your local Fluke
Sales Engineer or Representative.
Or call us toll free at 800-426-0361
for more information.

IN THE U.S. AND NON-

EUROPEAN COUNTRIES: IN EUROPE:

John Fluke Mfg. Co., Inc. Fluke (Holland) B.V.
P.O. Box C9090, M/S 250C P.O. Box 5053, 5004 EB
Everett, WA 98206 Tilburg, The Netherlands
(206) 356-5400, Tlx: 152662 (013) 673973, Tlx: 52237

FLUKE

Use the new graphics
capability of our 16-line
80-character touch-sensi
tive display to create more
effective operator prompts

Copyright © 1983, John Fluke Mfg. Co., Inc
All rights reserved
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NEWS

Computer Controlled Systems
Include Robotic Vehicles

Veeco Instruments Inc. announced the
formation of a previously announced
joint venture (August 22. 1983) to
design and manufacture automated
systems for companies that fabricate
semiconductor wafers. Automated
wafer fabrication will extend the Veeco
product line of semiconductor process-
ing equipment. The company plans to
develop a state-of-the-art computer
controlled system that will be housed
in clean rooms with robotic vehicles
controlling all movement involved in
the operation.

Allen E. Busching. President, said
that the elimination of workers from
the actual fabrication area will improve
productivity substantially. “There are
more than 200 semiconductor wafer
fabrication factories worldwide and
their yields on new VLSI products
generally are below 50% due primarily
to the contamination of the sensitive
silicon wafers that results from workers

involvement in the facility.”

The company plans to open a cus-
tomer demonstration laboratory in
Dallas during 1984, and expects to
begin delivery of systems in 1985.

Full CAD/CAM for ASEA

ASEA. a world industrial group. has
turned to Racal-Redac to help com-
plete a major computerized manufac-
turing program at its Electronics
Division in Vasteras. Sweden. ASEA
currently has four Redac Maxi systems
for PCB design, as well as a DSM 6
host computer. Two newer Maxi sys-
tems are expected to be linked this year
to the DSM 6 VAX 11/780 computer,
which will be at the hub of the new
computerized production system.

Timplex Contract

Timeplex. Inc. signed an agreement
with GTE to supply data multiplexers
to their Business Communication Sys-

tems division. Three lines of Timeplex
products offered by GTE are statistical
multiplexers, data concentrators for
smaller installations. and standalone
modems that operate synchronously.

Quantum Pacts

Quantum Corporation signed three
new agreements for the distribution
and purchase of the company’s 8- and
5-1/4-inch Winchester disk drives.
Future Electronics, Montreal, Quebec.
Canada, signed a distribution agree-
ment for Quantum’s Q2000 and Q2080
8-inch disk drives. A two-year con-
tract, valued at $4.5 million, was signed
by Pixel Computer Inc., Wilmington.
Mass.. for Quantum’s Q2000 and
Q2080 8-inch drives and Q500 5-1/4-
inch products. A second OEM agree-
ment was signed by Telesis Systems
Corporation of Chelmsford, Mass. The
$3 million contract calls for Quantum’s
Q2000, Q2080 and Q500 disk drives.

NEW MEDIA GRAPHICS

COMPOSITE PICTURE:
HI-RES GRAPHICS and NTSC VIDED

The GraphOver 9500 is a high-speed
computer graphics generator that
gen/locks to any NTSC video input and
overlays its high resolution color graphics.
This creates a composite picture in both
RGB and NTSC. For more information,
call us at:
617-272-8844

GraphOver 9500

New Media Graphics Corporation
279 Cambridge Street No. 5 e Burlington, MA 01803

@ Self Test
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e X-on, X-off protocol

ATTENTION
LA36 USERS

The DS120 Terminal Controller makes your LA36 perform
like a DECwriter® IIl.

The Datasouth DS120 gives your DECwriter® Il the high speed
printing and versatile performance features of the DECwriter®
Il at only a fraction of the cost. The DS120 is a plug compatible
replacement for your LA36 logic board which can be installed
in minutes. Standard features include:

® 165 cps bidirectional
@ Horizontal & Vertical
e Page Length Selection

© 110-4800 baud operation
1000 character print buffer

rinting  ® RS232 interface

abs 20 mA Current Loop interface
e Top of Form

® Adjustable Margins

® Double wide characters

® Parity selection

e Optional APL character set

Over 9,000 DS120 units are now being used by customers
ranging from the Fortune 500 to personal computing enthusi-
asts. In numerous installations, entire networks of terminals
have been upgraded to take advantage of today’s higher speed
data communications services. LS| microprocessor electronics
and strict quality control ensure dependable performance for
years to come. When service is required, we will respond
promptly and effectively. Best of all, we can deliverimmediately
through our nationwide network of distributors. Just give us a
call for all the details.

datasoutn

computer corporation

P.O. Box 240947 e Charlotte, North Carolina 28224

704 /523-8500
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Four Answers To Youp
9-100.Multi-User Problems.

Intercontinental Micro Systems makes and the prices are what youd expect from ing, hardware integration problems and
everything you need for S-100 bus multi-user ~ a company that uses the most advanced software nightmares. Come to Intercontinental
systems, networks or single user systems. design, software and production techniques Micro and get it all — price, performance

At a price that won't break your budget. to keep costs down. and delivery.

Quite simply, our single board computers, What you won't expect is the almost Read the specs, then call, write or circle the
slaves, 256K memories and personality awesome sophistication of Intercontinental bingo number below. Wed be glad to send
boards let you build a system now. not later. Micro System's products. more information and help solve your S-100,

The hardware works, the software works, So stop messing around with multiple sourc- ~ multi-user system problems.

CPX-MX SLAVES.

O IEEE 696.1/D2 S-100 compliance. & Compatible with
CPZ-48000 SBCP any Z-80A based CPU with extended address
capability or 16 bit based CPUs complying with IEEE 696.1/D2
bus specification. 0Z-80B™ 6MHz (CPS-6X) or Z80A4MHz
(CPS-4X) operation. O Two synchronous (CPS-MS) or
asynchronous (CPS-MA) serial I/0 ports. T TurboD0S™ &
CP/NET™ compatible. C Master confiscation of slave memory
for diagnostic purposes. O Two parallel 1/0 ports: eight data
bits + 2 handshake lines per port. 064 Kbytes of onboard dynamic RAM.
O Master/slave memory-to-memory transfers under DMA control @ 571
Kbyte/sec transfer rate when used with CPZ-48000 SBCP T Software
selectable baud rates. O Usable as an intelligent 1/0 processor in single
user system.

T
LT
T
A

|
|

PERSONALITY BOARDS.

Centronics printer. D 8inch floppy disk. & 5% inch floppy
disk. ©RS232 serial communications. © Synchronous/
asynchronous modem. O Priam smart/smart E hard disk.
1Long distance serial communication (2000 ft @ 9600 baud).
0 Shugart Associates Systems Interface (SASI). O Clock/
calendar. ©Konan David.Jr.hard disk. O Archive tape drive.
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—— 1733 South Douglass Road,Ste.E
MICRO- systems corporaTION Anaheim, California 92806

T (714) 978-9758
AN T Telex: 678401-TAB-IRIN
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CPZ-48000 SINGLE BOARD COMPUTER.

O |EEE 696.1/D2 S-100 compliance. O Z80A." 4MHz Operation.
O Floppy disk controller (FDC). Single or double sided. Single
or double density. 8" or 5% O Two synchronous or asynchro-
nous serial I/0 channels (S10). O Two parallel I/0 channels
(PI0). O Four channel DMA controller. 064K on board RAM.

O Memory management unit (MMU). Addresses up to 16
megabytes of system memory. O Eight Vectored priority

interrupts. O Provisions for 2K or 4K onboard EPROM. O Software select-
able baud rates. ©1BM Bisync, HDLC, SDLC and other protocols. & CP/M:*
MP/M™and TurboDOS™ operating systems available. O Turbo-Disk"
implementation included.

256KMB-100 256K MEMORY.

compatible with most IEEE S-100 board products now on the
market. O Linear addressable to 2 megabytes. 0225 nano-
second access time, maximum, 160 nano-seconds, typical.
0295nano- second read-write time, minimum. O Bank

Z80A & Z80B are trademarks of ZILOG Corp. ® CP/M. MP/M & CP/NET are trademarks of Digital Research Corp. ® TubroDOS is a trademark of Software 2000 Inc
CROMIX is a trademark of CROMEMCO Corp. ® DAVID JR. is a trademark of KONAN Corp

CJIEEE S-100 bus. spec 696.1/D2 compliance. The 256KMB-100 is

selectable 16K increments. ©1/0 port address bank selection.
~ O Configures for phantom deselection. O Parity error detection,

visual and/or interrupts. O Bank selection compatible with CROMIX™

CP/M2.2" MP/M:" Alpha Micro, and other major systems.




WASHINGTON

REPORT

by Anne A. Armstrong

The debates over policy which seem
to drag on endlessly in Washington
usually have little effect on the bot-
tom line for business, but a campaign
now shaping up over “industrial pol-
icy” could significantly change the
financial climate and the tax situation
for many computer manufacturers.

Begun as a call for increased growth
and support of high-tech industries
by a group dubbed the “Atari Demo-
crats,” the idea of a “new industrial
policy” has caught the imagination of
a widening group that now includes
Republicans and even the executive
council of the AFL-CIO.

Iike most catch phrases, the notion
of a new industrial policy means dif-
ferent things to different people. In
common, however. is the belief that it
is in the interest of the nation’s econ-
omy for government to support the
growth of high-technology by creat-
ing a favorable business climate. One
way to do that is to provide tax
incentives.

The 1981 Economic Recovery Act
was a big help to traditional indus-
tries such as steel and oil, but did very
little for high technology companies
because the short life of most high
tech equipment precludes taking ad-
vantage of the ER A’s long-term equip-
ment depreciation. A whole host of
legislative solutions is currently under
consideration on Capital Hill.

Lobbying efforts have increased
and a new group. the Ad Hoc Elec-
tronics Tax Group. has been formed
to concentrate pressure for new legis-
lation. Directing the group is Robert
Kirkwood from Hewlett-Packard’s
governmental affairs office. Another
entry is the Computer and Business
Equipment Manufacturer’s Associa-
tion (CBEMA). which recently
adopted a position on industrial pol-
icy and has begun to lobby the Hill
for support.

Not everyone sees tax cuts as a
solution. Rep. Richard A. Gephardt.
(D-Mo.). suggests an Economic Co-
operation Council. which would be a
forum for discussion about economic
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issues and a place where information
could be exchanged. He is not in
favor of continued tax changes.

“We are destroying our tax system.
We have made the tax code our direct
spending program. The 1981 tax bill
made the significant decision to allo-
cate capital to older industries to the
detriment of other industries. We no
longer stop to see if it works, we just
do a new tax bill every year. Two-
thirds of the bills introduced each ses-
sion include tax preferences for some-
one,” Gephardt told executives at a
recent CBEMA meeting on indus-
trial policy.

Also cautious about government
involvement and aid to high technol-
ogy companies is Rep. Ed Zschau,
(R-Calif.), who founded a high tech
firm — System Industries — before
he was elected to Congress from the
district which includes Silicon Valley.
“The proper role of government is to
create an environment in which risk
taking and innovation flourish.” he
said. Japanese style agencies — such
as MITI — which provide centralized
planning and targeting for industry
would probably not work in this
country, Zschau believes. “Govern-
ment is not known here to be the
servant of business.”

“The legislative agenda should
focus on making sure that bottle-
necks for business are removed. The
four main points of industrial policy
should include 1) a commitment to
basic research 2) incentives for inves-
tors. 3) educational opportunities to
provide anadequate supply of trained
engineers. and 4) expanding market
opportunities brought about by re-
ducing trade barriers.” Zschau said.

Since no one bill has emerged as a
consensus solution to the industrial
policy problem. Congress is faced
with more than 100 bills purporting
to help high technology companies in
one fashion or another. Industry
efforts are concentrated on tax relief.
but most observers see a long battle
ahead. CBEMA's president Vico
Henriques says. “Industrial policy
promises to be a kev point in the
debates surrounding the coming 1984
elections.”

ARPANET Split
Into Two Networks

The Department of Defense’s pio-
neering packet-switching network.
ARPANET, has been divided into
two systems to insure greater security
for military information. Originally
designed as an experiment into ad-
vanced networking techniques and as
a way for researchers working for the
government to communicate and
trade information. ARPANET has
evolved into an operational electronic
mail and messaging system used by
more than 10.000 people.

The civilian system will continue to
be called ARPANET and will remain
the link between universities and
laboratories doing government
research and the government.
MILNET, the new defense system,
will be used for military communica-
tions only and will be part of what
DOD expects by 1985 to be a secure.
top-secret communications system.
There will be gateways or mail bridges
between the two networks, but the
systems are designed to be completely
independent.

FCC Delays Access Charges
In a move that surprised many and
angered AT&T. the FCC delayed
implementation of the access charge
plan and AT&T’ related long-dis-
tance rate reduction proposal. The
Commission says it needs a 3-month
delay (until April 3. 1984) in order to
adequately review voluminous new
tariffs filed earlier this month by local
phone companies for their planned
new system of payments by users and
intercity carriers for access to the
long-distance network. AT&T’s plan
was to reduce long-distance rates
$1.75 billion overall. Both plans were
tentatively scheduled to take effect
January 1. 1984, the same date as
AT&T's divestiture.

For the equipment industry. a key
change in a bill passed by the House
Telecommunications Subcommittee
last month is the Bliley (R-VA)
amendment that called on the FCC
to review access charges for existing
non-profit users of Centrex service.
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The fastest...the largesi memories...
the easiest fo program...

- NUMERIX

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

B DMA transfers at I/0O bus rates of
20 megabytes/sec

® Data memory read or write in
100 ns

B Memory paging for uninterrupted

processing during 1/O transactions.

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 su;g)orted 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 1/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. 617-964-2500 TELEX 948032
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Expandable Supercomputer
Uses Semi-Custom ECL Gate Arrays

Available in configurations capable
of processing from 4 to 40 million
instructions per second, the ELXSI
6400 is a multi-purpose system that
can be used in time-sharing, real-time
or batch environments from large
number crunching tasks to high-
volume tranaction processing.

The system consists of a modular
multiprocessor computer, a proprie-
tary operating system called-EMBOS
(Elxsi message-based operating sys-
tem), peripherals configured to
customer specifications and data
management tools. Each basic sys-
tem includes a Gigabus high-speed
central bus, CPU units, memory sys-
tem, input/ output processors (I0OPs)
and service processor. A variety of
programming languages are availa-
ble. including Pascal. C, Cobol-74
and Fortran-77.

In the past the limiting factor in
multiple computer architectures has
been the central system bus. Elxsi’s
solution is to provide a 64-bit wide
synchronous bus with an effective
bandwidth of 320 Mbytes/sec. Tak-
ing into account all bus overheads
for memory access, usable data rates
range from 160 to 213 Mbytes/ sec.
The Gigabus allows for the attach-
ment of up to 32 identical modules,
which can be configured as the user
requires.

At the heart of the 6400’s 1/ O sub-
system are dedicated 1/ O Processors
(1OPs). up to four of which can be
configured in a single system. All
physical 1/ O is handled by the IOP,
freeing the CPU’s for computational
tasks rather than array processing.
Key performance features of the
IOP include a 50ns processor cycle

time, microcoded control of all 1/ O
and virtual-to-physical memory
address translation for data transfers
between memory and devices. Each
IOP can have two sub-busses, each
of which can operate at 8 Mbytes
sec, giving a total bandwidth of |6 M
Bytes/sec per IOP. Each sub-bus can
support up to 16 device controllers
which may be dual-ported across
two sub-busses belonging to the same
or different IOPs.

The controller types that are cur-
rently supported include a disk con-
troller, a combined tape/printer
controller, a communications con-
trollerand a DEC DR l-compatible
interface. An 1OP can function with
any mix of controller types. All con-

Above: The ELXSI 6400 multi-purpose
system.
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Technology Trends

trollers are self-identifying, allowing
dynamic configuration of the 1/O
subsystem.

The operating system (written
almost entirely in Pascal) is imple-
mented as a collection of indepen-

dent processes which communicate
with each other and with user pro-
cesses via an inner kernal that pro-
vides a microcoded message system.
The interactive interface to EMBOS
is a user-friendly command language

interpreter, or shell. The system 6400,
typically priced from $600.000 to
$4.000.000, is available now with a
60 to 90 day delivery time.
Elxsi Corp.,

Write 233

Data Storage Breakthrough

By offering a combination of very
high capacity and media removability
at a significantly lower cost than cur-
rent random access storage devices,
the pending generation of optical disk
drives will be well suited for a wide
range of traditional computer appli-
cations as well as new market oppor-
tunities. In addition, the optical disk
drive’s low power consumption and
small footprint will be advantageous
in the large office automation market
projected to mature in the second half
of the 1980s.

Based on laser rather than mag-
netic technology. optical disk drives
are significant primarily because they
will help satisfy the world’s exploding
demand for data storage capacity.
With early products expected to offer
1,000 Mbytes ona 12" disk, they will
offer a solution to the challenge of
satisfying tomorrow’s data storage
requirements in local area networks,
small business computers, minicom-
puters, mainframes and imaginal
storage applications.

Imaginal storage, or the ability to
store the representations of documents
or graphics, is an area not adequately
addressed by current storage products,
but is an application for which
high-capacity optical disk drives are
well-suited.

Despite offering many advantages,
optical disk drives will not render
floppy or Winchester disk drives obso-
lete. Magnetic technology-based pro-
ducts will remain the correct choice
for many system applications; the two
technologies will complement each
other within the same system and can
co-exist for at least a decade.

Shugart Corporation became the
first American OEM company to
announce a laser-based optical disk
drive with the introduction of the
Optimem 1000, a device capable of

Cartridge being inser-
ted into the Optimem
1000.

storing one gigabyte of information
(one billion characters or about
400,000 typed pages of text) on one
side of a removable 12" disk.

Using non-erasable laser technol-
ogy. the Optimem 1000 provides up to
10 times more on-line storage capac-
ity than comparably priced magnetic
disk drives, greatly reducing the
cost-per-byte for stored information.

Developed by Shugart’s Optimem
division, the new drive writes and
reads information on the disk using
non-erasable, laser technology (write
once, read many times). Unlike mag-
netic recording technology, which uses
a mechanical read/write head to
record data, the Optimem product
uses a laser beam to perform this func-
tion. Information is recorded and
played back on a removable 12" disk
which is protected during operator
handling, transport and storage by a
hard shell cartridge. The cartridge
also accommodates labeling informa-
tion and incorporates write protect
and operator interlock features. The
Optimem media is pregrooved for
servo-tracking and preformatted with
sector address information.

The Optimem 1001 cartridge con-
tains a single-sided optical disk. This
disk features a sandwich construction
consisting. of two |.2mm-thick
PMMA (polymethylmethacrylate)

layers permanently bonded together
with the recording layer on the inside
surfaces. The 1.2mm of PMMA func-
tions as protection for the disk as well
as serving as a substrate material. The
Optimem 1002 cartridge contains a
double-sided disk: the second surface
is accessed by flipping the cartridge
over.

System integration is simplified
through the industry standard con-
troller-to-host Small Computer Sys-
tem Interface (SCSI). Each SCSI
controller can operate up to eight
peripheral devices.

Key specifications of the new
Optimem 1000 include a five megabit-
per-second transfer rate and an aver-
age access time of 100 milliseconds.
The Optimem drive is only 7" high.
19" wide, and 24" deep. It requires
less than 230 watts to operate, greatly
reducing power and cooling require-
ments. Built-in microprocessor-
controlled electronics and modular
design simplify field maintenance and
repair.

The Optimem 1000 will be offered
for $6.000 in quantities of 250, not
including the controller. Shipments
will begin in the first quarter of 1984,
with volume production scheduled
for the third quarter.

Shugart Corporation.
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Market Trends

Market Expands
For Unenhanced
IBM PC Look-Alike

Most manufacturers of compatible
products have put new technology
and techniques to work to make prod-
ucts with greatly enhanced features
and capabilities from the equipment
they are designed to replace. But ona
different tack. Faraday Electronics
(Palo Alto, CA) has made an effort
not to enhance their IBM PC com-
patible single board computer. The
response from a variety of OEMs
seems to indicate that this “standard
format™ approach is a good one.

The reasoning behind producing
as exact a replica of the IBM PC as
possible is that, as software becomes
more and more important, both in
terms of cost and functional attrac-
tiveness of computers, machines that
run the largest body of software
exactly as it was intended will have
the greatest advantage in the market.
And they quote that “distributors
report that over 509 of new software
programs are now written for the
IBM PC format.”

Most companies that have pro-
duced “compatibles” of any kind will
agree that as tricky as getting an
enhanced product onto the market
without infringing patents can be,
making a look-alike respond to soft-
ware as does the original can be even
worse.

Faraday’s FE 64 single board
computer has the exact physical
dimensions of the IBM PC, and the
keyboard port, expansion slots and
software are IBM compatible; it uses
the 8088 processor like the IBM, as
well. The only enhancements of the
FE 64 are one parallel and two serial
ports, memory expandability to 256K
and some added diagnostics.

In their effort to maximize com-
patibility with the IBM PC, Faraday
is positioned “at the trailing edge of
low technology,” as their VP of Mar-
keting and Sales, Chuck DeVita, puts
it. They feel this will be an advantage
for their design, however, it can really
go wherever IBM does.

One large difference, however, is

Figure 1: Faraday Electronics’ FE 64 for single board computers.

cost; on an OEM high-volume con-
tract basis, the FE 64 goes for only
$249:; quantity one price is $495. And
unlike manufacturing start-ups, OEM
quantities are available, since Fara-
day only designs and sells these boards.
Manufacturing is done by Flextron-
ics Singapore, who already have
quantity production running for PC
boards, such as the Apple.

Several firms have shown interest
and will soon be introducing prod-
ucts integrating the FE 64. Faraday
has targeted three main OEM
markets: terminals, instrumentation
and control and microcomputer
companies.

The firm says it has turned down
offers to buy large quantities of the
board from companies who would
use it in retail IBM PC look-alikes
systems. With the current state of the
personal computer market, Faraday
understandably does not see a great
future for their boards in products
competing with the PC in retail stores.

Such wide OEM interest in this
relatively low-technology product may
point to a significant trend in the
compatible market. For many appli-
cations, enhancements that exactly
match specific demands will undoubt-
edly continue to drive a market for
technically advanced compatibles.
But standard format products such as
the FE 64 do allow software portabil-

ity and thus, wide applications.

Another factor in using standard
format products made with widely
available components is the ability to
meet quantity OEM demands early
in the life of a company and its prod-
uct. Quantity manufacturing is a per-
ennial problem for start-ups, but by
goingto an established mass-producer
and using standard parts, this can be
solved.

The importance of standards, es-
pecially de facto standards, pops up
repeatedly in this industry. IBM’s PC
is one de facto standard having a
huge impact on all of the microcom-
puter industry, and Faraday’s strat-
egy is testimony to that.

The question remains whether this
will become an industry trend. Will
other formats achieve the sort of
popularity to give this sort of “stand-
ard format” compatible a market
share to rival the innovative technol-
ogies of traditional enhanced com-
patibles?

If software really does begin to
drive hardware, we may see other
such new designs, driven by maximiz-
ing compatiblity, especially software
compatibility. But surely for many
markets in which hardware costs are
higher, compatible products will be
technologically superior, innovation-
driven products. — Pingry
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MM digitizers are available with
either cursor or pen-like stylus.

coordinate data like a mouse.

The MM Series was designed to offer buildersof ~ mechanism make the MM Series an ideal addition
today’s lower-cost terminals, graphic workstations '

Aunique
ombination.

and

small overall size, and slim profile with built-in tilt

‘to your user-friendly system.
and personal computers Every MM Series digitizer is backed by
Maximum performance Summagraphics, the leader in digitizers, and
at Minimum cost. the emerging leader in graphics input devices.
Maximum performance Call or write Summagraphics Corporation,

because you'll get all 35 Brentwood Avenue, PO. Box 781, Fairfield, CT
the features you need 06430. Telephone (203) 384-1344. Telex 96-4348.
from a high resolution, ®

remotely-controlled W
digitizer plus the

CORPORATION
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Market Trends

Filling the Market Gap With Graphics Extensions

Digital Research’s (Pacific Grove,
CA) Graphics Systems Extension
(GSX) software extends an operating
system to include graphics output
and input functions. With GSX,
graphics applications programs can
be ported much the way CP/M pro-
vides portability for non-graphics
applications.

Because GSX provides interfaces
to graphics peripherals, it gives an
operating system the ability to con-
trol a wide range of graphics devices,
from CRTs with pointer devices to
plotters and printers.

GSX provides a consistent graph-
ics interface across all major operat-
ing systems—CP/M, PC-DOS and
MS-DOS. GSX-compatible CP/M
operating systems include the 8-bit
CP/M-80, the 16-bit CP/M-86 and
Concurrent CP/ M-86—a 16-bit multi-
tasking operating system.

GSX is made up of two major

components: the Graphics Device
Operating System (GDOS) and the
Graphics Input Output System
(GIOS). GDOS is the device-inde-
pendent portion of GSX and is based
on the emerging ANSI standard for
graphics software, called Virtual
Device Interface (VDI). GDOS inter-
cepts and services calls from graphics
applications programs and loads the
device driver (GIOS) modules to
support different input/output de-
vices. GIOS modules are the device-
drivers which translate the GDOS
interface calls into the unique pro-
tocols of graphics devices.

Applications Portability

Because it provides a consistent inter-
face across a wide variety of graphics
input and output devices, GSX greatly
increases the portability of graphics
applications. A graphics program
written for GSX and a specific oper-

ating system can run on any com-
puter equipped with GSX and that
operating system, regardless of the
particular hardware.

GSX is intended to fill the gap
between a lack of standards and the
boom in graphics applications. It
frees software developers to concen-
trate on the quality and sophistica-
tion of graphics applications rather
than on specific hardware config-
urations.

Availability

GSX is designed to serve a number of
markets. OEMs can configure GSX
to specific hardware combinations,
selecting from Digital Research’s
library of device drivers. Independent
software vendors will be able to
include GSX with their graphics
applications.

Write 241
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ADAPTOR CARD SET

® Styling and color compatible

® Easy card insertion and re-

Manufacturers Reps
inquiries invited.

IBM 15 a trademark of IBM Corp
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A MULTIBUS CHASSIS
FOR MODERN TIMES

The BIT 3 Model 301 TABLE TOPMULTIBUS CABINET is an excellent
choice to house your MULTIBUS card set. It permits the system inte
grator to offer an attractive low cost package suitable for table top or
desk top use. A display monitor or additional cabinets can be placed on
top of the chassis. It has color and styling compatible with the popular
IBM PC. The chassis also makes an excellent companion to the BIT 3
Model 401 BI-DIRECTIONAL BUS TO BUS MULTIBUS TO PC

® Six slot MULTIBUS card cage. ® Two cooling fans
® Four voltage power supply ® Exits for flat, round, and
DB25 cables

with the IBM PC ® Front panel reset switch
® Convenient access to all mod ® AC power circuit breaker/On

ules Off switch

moval Contact BIT 3 for details

(0B L]

8120 PENN AVE.SOUTH
MINNEAPOLIS, MN 55431

(612) 881-6955

ct
More Data

READER SERVICE
CARDS will assist you
in obtaining information
quickly. Use them when
requesting information on
advertised products or
items appearing in the
New Product/New Litera-
ture section of this publi-
cation.

Use the Reader Service
Cards on page 103 for fast
response in requesting in-
formation on products or
services appearing in this
Issue.
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Datacube single board controller gives
your computer 20/20 vision...

at a fantastic price.

Datacube VG-124 has slashed the cost of high resolution vision pro-
cessing. When it comes to quality video acquisition and display genera-
tion, this new single board subsystem is the most cost effective solution
available—anywhere.

The single board VG-124 interfaces directly to a wide variety of
monochrome/RGB cameras, video tape recorders, and video disks. It
also provides a software selectable sync source as well as an enhanced
DUAL-PHASE-LOCK LOOP.

Ideal for the teleconferencing market, the low cost VG-124 includes features
normally found only in much higher priced units. These include: 16 banks of input/
output RAM look-up tables, 640H x 480V x 6 bits per pixel resolution, one image store or
two low resolution images, scroll, 2x vertical zoom and write protect on all or any 6 bit planes.

All this for under $3,000 in quantity of 100. That'’s fantastic! Call or write for full details.
Datacube Incorporated, 4 Dearborn Road, Peabody, MA 01960, Tel: (617) 535-6644.

under $3,000
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Graphics System Design

The One-Board Solution

GraphOn Corporation (Santa Clara,
CA) is now beginning volume ship-
ments of the GO-140, an integrated
alphanumeric/graphics computer ter-
minal, which emulates DEC’s VT-
100 and the Tektronix 4010, 4012,
and 4013. The company was founded
in 1982 by former Synertek and Uni-
ted Technology principles who rec-
ognized marketing opportunities in
the popularity of the VT-100 and the

Tektronix 4010 series’ broad range of’

business and scientific users.

A need existed for a sophisticated
yet reasonably priced alphanumeric
graphics terminal, while other manu-
facturers were producing terminals
that required add-on graphics boards.
GraphOn prices are comparable to a
terminal plus an add-on feature. In
targeting a market segment, GraphOn
opted for the Tektronix user base
with an added emphasis on the DEC
VT-100 emulation segment. They
were not looking for a captive market,
but wanted to provide the VT-100
alphanumeric personality for non-
graphics applications, and compati-
bility with the large base of existing
applications software for both the
VT-100 and the Tektronix terminals.

The GraphOn GO-140 uses a sin-
gle controller board design, as opposed
to most other alphanumeric/ graphics
terminals in its price range that have a
graphics board retrofitted to an exist-
ing alphanumeric board. The single
board design results in increased
capabilities and a competitive price

Figure 1: The Graph-
On GO-140 integrated
alphanumeric|graph-
ics terminal that uses
a single-board design.

for which systems integrators and
OEMs can now offer customers a reli-
able graphics and alphanumeric
terminal at about the same price or
lower than a DEC VT-100.

Its alphanumeric features include
24 lines of 80 or 132 characters, selec-
table status line, 96 displayable ASCII
characters, and bidirectional split
screen smooth scrolling. Graphics
features include 512 by 390 pixel bit-
mapped display resolution for a 4:3
display aspect ratio. A 1:1 pixel
aspect ratio for equivalent horizontal
and vertical pixel spacing eliminates
image distortion. Thus, when used
with the DEC LAS50, Epson FX-80,
or Epson FX-100 printers, the GO-
140 produces an exact hard copy,
without distortion, of the graphics
display. The GO-140 is compatible
with PLOT 10, DISSPLA, TELL-A-

Figure 2: CIE Termi-
nals’ C1G-267 Color
Graphics Card and
terminal.

GRAF, DI3000/GRAFMAKER,
and other graphics software packages.
The GO-100, the alphanumeric
version of the GO-140, has character
graphics capabilities and shares the
same alphanumeric features as the
GO-140, as well as the display, key-
board, communications and physical
specifications. Plug-compatible with
DEC’s VT-100, the GO-100 includes
advanced video and printer port
options. Both models feature a de-
tached VT-100 style keyboard with
programmable function keys. The
new terminals communicate via an
RS-232 asynchronous ASCII half or
full duplex host computer interface,
and they are ANSI X3.64 compati-
ble. Users can select 15 communica-
tion speeds from 50 baud to 19.2
baud. The single unit price for the
GO-100 is $1495, and $1995 for the

GO-140.
Write 239

Another DEC/TEK Personality

The CIG-267, a new color graphics
plug-in card that combines DEC
alphanumeric software commands
and the Tektronix 4027A color gra-
phics command structure, has been
introduced by CIE Terminals, Inc.
(Irvine, CA).

The CIG-267s dual DEC/TEK
personality allows CAD, engineering
and scientific designers to simultane-
ously use generic DEC alpha com-
mands — in color, and the 4027A
terminal’s color graphics capabilities.
The CIG-267 card was developed in
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response to user surveys undertaken
by CIE Terminals that show the
4027A’s alpha mode accounts for less
than 109% of the terminal’s use.

The CIT-161 color terminal, host-
ing the C1G-267 card, provides de-
signers with a 572 x 480 dot resolu-
tion and a 75-Hz refresh rate for
flicker-free displays. ANSI X3.64-
compatible, the terminal has 64 pro-
grammable color combinations of its
eight primary colors.

With the CIG-267 graphics card

list priced at $1.195, and the DEC-
compatible CIT-161 terminal at
$2.595. the total list price of the
DEC/TEK terminal is $3,790. The
Tektronix 4027A’s announced list
price is $10.900.

In addition to the CIG-267 card,
CIE Terminals offers the CIG-261
color graphics card which extends the
CIT-161s performance to include
graphics capabilities of the Tektronix
4014 monochrome terminal, though
displayed in color. While the com-

mand structures of the 4014 mono-
chrome and 4027A color terminals
differ, the CIG-267 integrates both
terminals’ graphics/plotting com-
mands. CIE Terminals also offers the
CIG-201 monochrome plug-in card
for its DEC-compatible CIT-101
monochrome terminal that makes
the CIT-101 compatible with Tek-
tronix 4010/4014 models, yet still
allows the CIT-101 to retain its DEC-
emulating capabilities.

— Hanrahan Write 240

Custom Chip Boosts Speed Of Workstation

Many computer systems aimed at
today’s workstation market make use
of widely available off-the-shelf com-
ponents, such as the 68000, com-
monly used bus structures, such as
the Multibus, and widely accepted
operating systems, such as UNIX.
Faced with these design criteria, the
workstation designer must aim for an
implementation of hardware and soft-
ware that will bring a unique
price/ performance ratio to his prod-
uct in what is rapidly becoming an
extremely crowded market.

Silicon Graphics’ (Mountain View,
CA) answer was to make use of the
Geometry Engine, a custom VILSI
device patented at Stanford Univer-
sity that helps to bring extremely high
speeds to its IRIS Terminal and
workstation products.

Graphics from [ RIS high resolution color
computing system.

The IRIS (Integrated Raster Imag-
ing System) is a high performance,
high resolution color computing sys-
tem for 2D and 3D computer graph-
ics. The IRIS Terminal or worksta-
tion is a graphics system consisting of
a general purpose microprocessor,
the Geometry Engine System. a ras-
ter subsystem. a high resolution mon-
itor. keyboard and graphics input
device. Conceptually, the IRIS hard-
ware is divided into three pipelined
components. (Figure 1). The proces-
sor, a 68000 manages the display lists
and controls the Geometry engine
and raster subsystems.

I'he Geometry engine subsystem
includes two custom [Cs. the Geome-
try Engine and the Pipe Adaptor.
that provide 2D and 3D integer and
floating point geometric processing.

The raster subsystem features a 2903
bit-slice machine and other custom
hardware that control up to 24 bit-
planes of image memory. The subsys-
tem draws vectors, areas and charac-
ters of arbitrary color. Both vectors
and polygons may be generated with
arbitrary user defined textures with
no loss of speed. Both bitmapped and
object characters can be displayed.
The path connecting the raster imag-
ing system to the display processor
can be used to return transformed.
clipped and scaled co-ordinate data
to the application program. This
operation makes the Geometry En-
gine system available to the user as a
hardware subroutine.

The IRIS Graphics Library makes
the IRIS graphics hardware available
to the applications programmers. This

Digital Design m December 1983

33




Graphics System Design
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Figure 1: Graphics Processor (68000),
Geometry Engine Svstem and color
display system.

general display processing system
allows the programmer to describe
and manipulate objects in world space.

The graphics software divides a
program into two processes. The
applications process is written by the
user and issues graphics commands.
Commands are messages to the dis-
play process, which controls the IRIS
graphics hardware. The display pro-
cess runs on the IRIS. On an IRIS
Terminal, the application process runs
on a remote host; on an IRIS Work-
station, it may share the processor
with the display process.

Graphics commands are issued in
one of two modes. In the immediate
mode. the commands are immediately
interpreted and drawn on the screen;
indisplay list mode, they are stored in
data structures and drawn later. In
both modes, the drawing commands
specify co-ordinates in a user defined
co-ordinate system.

Theapplications process has access
to a library of subroutines callable
from a high-level programming lan-
guage. Procedure calls to this library
causes messages to be sent to the dis-
play process, where the graphics pro-
cessing is done. If the IRIS is func-
tioning with a remote host, the inter-
process communication process might
be an Ethernet interface or a serial
line. If the host is local. as in a work-
station. the communications interface
isa simple procedural call. The appli-
cation program is independent of the
communication structure, and may
be written in C, Pascal or Fortran.

— Wilson

Write 232

Filtering Improves Effective Resolution

Image clarity is the target of high
resolution terminals, but contrary to
the common notion, higher resolu-
tion is not necessarily the best method
to improve image clarity. The
unsightly stairsteps that accompany
raster scan terminals are known as
“aliasing artifacts.” a term from sig-
nal processing circles. “Anti-aliasing”
techniques reduce the stairsteps and
moire patterns and allow finer detail
to be drawn without requiring more

pixels in the display.

Until recently, “anti-aliasing” tech-
niques were considerably more expen-
sive and slower than simply adding
more resolution, but the development
of novel algorithms has reversed the
situation. The EG-12000 color termi-
nal from WICAT Systems uses a new
filtering technique, embedded in the
hardware. to provide the image clar-
ity of a 1440 x 1080 resolution dis-
play. while maintaining the speed and

price of a lower resolution terminal.

Anti-Aliasing Techniques

When an infinitely thin line is to be
drawn over a grid of points, the job is
to find the dots closest to the line, and
turn them on. Since in reality pixels
are areas, and lines have width, the
lines are “sampled” by the pixel cen-
ters. Any time a two-dimensional
interaction of shapes is represented
by a single number in a frame buffer,
“sampling” has occurred, so there is
no way to get around sampling. What
is desired, then, is to compute a color
for each pixel to help the eye to per-
ceive the line of width one. Signal
processing theory says that if a signal
(the image). contains frequencies up
t0 Fiax. then it should be sampled at
twice Fpax to allow proper recon-
struction. Unfortunately, the crisp
edges of an ideal line, circle, or square
contain frequencies up to infinity, so
no finite sampling will be perfect.
When the sampling rate is too low,
aberrations known as “aliases”
appear, and show up as stairsteps and
moire patterns. For scenes in motion,
the effects are even more noticeable.

The energy of aliasing is inversely
related to the sampling frequency. E
= 1/F,, which is why the stairsteps are
not so objectionable on higher resolu-
tion systems. But if the signal were
low-pass filtered to eliminate the high
frequencies, then the picture would
look better yet. Intuitively. low-pass
filtering the image corresponds to
blurring the edges. Although contra-
dictory, it amounts to the best that
the system can do: if higher frequen-
cies are included, the picture will only
look worse. The better low-pass fil-
ters are all very costly in computation
and would make the terminal slow or
expensive. It is possible, however, to
convolve the image with a filter that is
simple to compute and whose spec-
trum diminishes at higher frequen-
cies. The resultant spectrum is the
product of two diminishing spectra,
and becomes small inamplitude even
faster.

For example, the box filter shown
in Figure 1 has a spectrum that dimin-
ishes as 1/f. If a signal is convolved
with the box before sampling takes
place. the energy of aliasing decreases
inversely as the square of the fre-
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The non-stop bus to
the future
is boarding now . . .



You can have it today. Eurocar
architecture and availability.




d-standard VMEmodule power,
Over 60 other vendors agree.

Today is the day for VMEmodules —
Motorola's VMEbus-compatible
board-level microcomputers that take
you gracefully into tomorrow.

Introduced by Motorola and other
major international MPU manufac-
turers just two years ago, VMEDbus is
rapidly becoming the microsystem bus
standard of the 80s. VMEbus-
compatible products are now in wide
use in industrial process control,
image processing, engineering work
stations, digital network
communications and many other
demanding applications.

The new standard for
16- and 32-bit applications.
Over 60 sources offer more than 300
VMEDbus-based hardware and software
products, and VMEbus is being for-
mally standardized for worldwide
usage by both IEEE (P1014) and the
International Electrotechnical
Committee.

Rugged and reliable.

The VMEbus employs Eurocard
mechanical standards with dual
96-pin pin/socket connectors in
convenient, modular, single and double
card formats. The high-performance
VMEDbus has full 32-bit address and
data paths, and a clean arbitration
scheme for multi-processing
applications.

True multiprocwsingir
versatility.

With VMEbus, you have no limit on the
number or types or processors you can
use. You can add as many bus masters
as you need, when you need them . ..
and you can mix 8-16-and 32-bit
processors in the VMEbus backplane.
It operates asynchronously at high
speed, providing seven interrupt and
four bus arbitration priority levels for
total flexibility. Couple its multi-
processing capability with its reliability
and integrity features, its multiple
sourcing, and its 20-megabytes-per-
second performance, and you see why
it's today's international bus of choice.

The logical extension:
VMESsystem architecture.

Two supporting VMEbus structures
have been recently announced by
Motorola and other suppliers: VMXbus,
a high-speed memory expansion bus,
and VMSbus, a self arbitrating high
speed serial bus. With VMEbus, these
two new buses expand the total
VMEsystem architecture. These specifi-

cations will be expanded throughout
1984 to meet demand, and products
will be available soon to take advantage
of these new architectural features.
I/0 Channel allows even
greater flexibility.

Unique I/O Channel provides modular
/0 expansion on a local processor bus.
It permits interconnection of slower
peripherals (up to two megabytes per
second) directly with their respective
processor., freeing VMEbus to handle
simultaneous high-speed data ex-
change and multiprocessor activities

program for rapid expansion is in
place. With on-board MC68000 MPU
and VMEbus compatibility,
VMEmodules are high performance
building blocks, ideal for enhancing
Motorola's VME/10 Microcomputer
System or for building your high
performance systems for the 80s.
VME/10. the ideal, affordable, single-
user development system for contem-
porary 16-bit systems, thrives on
multiprocessor applications and can
fulfill all or part of the target system'’s
functions. Add VMEmodule system
software. including our VERSAdos™
operating system, and you have a

vo VMEsystem ARCHITECTURE )
0o
CPU#1 RAM PROM CPU #2 RAM DEV CNTLR
lL UTHI] LIAT HHT
VMXbus #1 VMXbus #2
& [ J N
, VMEbus .
l T VMSbus -

requiring up to five million, 32-bit data
transfers each second. You can choose
from a variety of I/O Channel-
compatible modules available today to
meet widespread requirements for
analog conversion, discrete I/O, parallel
and serial, plus mass storage 1/0.

VMEmodules give you
M68000 performance.

While not limited to M68000-based
systems, VMEbus and I/O Channel are
ideal complements for any application
employing the high performance
MC68000 MPU. A complete line of
MC68000-based VMEmodules is
already available, and an aggressive

totally compatible environment for con-
trolling multiple tasks in real time with
minimal design and programming.

VMEDbus: graceful growth

and Motorola expertise.
VMEDbus clearly offers a graceful
growth path to 32-bit systems while it
can be used just as readily on today's
8- and 16-bit systems. Add Motorola’s
expertise, proven products, training
and service support, and you can have
the right choice today and for your
future in VMEmodules.

Write Motorola Semiconductor
Products, Inc.. P.O. Box 20912,
Phoenix, AZ 85036.

@ MOTOROLA INC.

-----------------1

Ty TO: Motorola Semiconductor Products, Inc 169DD120083
gl . [ | P.O. Box 20912, Phoenix, AZ 85036 [ ]
\ | Please send me more information on VMEbus and VMEmodules. |
e \ B Name [ |
e SR '
Y!;’_‘_’:...:m- I Call me: ( I
Ny B Company |
B Address [ |
B city State Zip |

L----

-------------J




Graphics System Design
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Figure 1: The frequency spectrum of a box is sin(f)/f. When the sharp edges of the image
are convolved with the box filter, the resulting spectrum drops as 1/f".
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Figure 2: Low-pass filtering an image. The ideal image is the one made of “lines”

and “rectangles,” objects with sharp edges and high frequencies. (a) shows a system in
which the image is convolved with a box filter before being sampled. In (b), a dot (side
view) is shown being convolved with a box filter two pixels wide, and then with a sample
stream of one pixel intervals. The result is that three pixels on the display are affected by
the dot. When the dot moves, even subtly, the brightness of the display will change
accordingly and the small motion will be visible.

quency, E=1/f", and the aliasing
artifacts diminish. Figure 2 shows a
system in which the input signal is
convolved with a box filter two pixels
wide before sampling occurs. A small
orange input signal (the edge-on view
of a line or dot) is convolved with the
box filter and then sampled. In the
output image, three dots are affected.
Unlike a pure sampling, this system is
able to represent subtle movements
of the line, as the three dots will
change in brightness according to the
movement.

Architecture Affected

When put into practice, one problem
arises: what to do when lines cross

each other. The solution to this prob-
lem will change the architecture of
the system. The solution used in the
WICAT EG-12000 is to have two
“pixlets” at each pixel, so that two
different colors may be stored in
every pixel. The memory requirement
is now only 720 x 540 x 8. Lines on
the display are taken to be opaque
bars one pixel thick which hide each
other. The lines drawn last cover the
lines drawn earlier. Each pixel is cap-
able of retaining a history of the last
two lines which covered half the
pixel. Most of the time, a pixel will
contain the background color and
one line. But the pixlets are organized
as a stack so that when a new line

crosses the pixel, the oldest occupant
is dropped to make room for the new
one.

The advantages obtained are: (1)
the frame buffer acts locally as if it
has double the resolution. But the
double resolution is invoked only
when needed, and always in the direc-
tion that is needed, not just horizon-
tally or vertically, so that there ends
up being a better representation of
the image than comes from simply
doubling the resolution. (2) Color
numbers are stored instead of color
values. The advantage of storing color
numbers is that there is no loss of
information from mixing old and
new data. Furthermore, the benefits
of separate image planes and color-
map animation are still available to
the programmer. (3) Should the pro-
grammer ever decide to demand full
control over the frame buffer, he/she
now has eight bits of storage availa-
ble at each pixel.

Since the granularity of the system
is half a pixel, the vector generator
must decide not “what dot is closest
to the line.” but “how much of each
pixel area does this line cover?” It
then requests of the memory none,
one, or both of the pixlets of each
pixel in the path of the line. The pix-
lets are arranged so that no matter
what the slope of the line, if the line
covers between one-third and two-
thirds of the pixel, it is rewarded with
half say-so about the color of the
pixel. Finally, given that the memory
contains significant information
about the lines passing through each
pixel area. it becomes feasible to low-
pass filter the true colors at the output
of the terminal.

The result is a display having effec-
tive resolution of 1440 x 1080 with
less objectionable aliasing artifacts,
and the speed and price advantages of
a medium resolution terminal. “Anti-
aliasing” is a generic term which only
indicates that some measure has been
taken to reduce the stairsteps.
Adding resolution counts as “anti-
aliasing,” as does the averaging
together of four samples. But the real
benefit comes when the image is low-
pass filtered to reduce the high
frequency components present in the
initial description of the picture.

— Alistair Cockburn, Engineer, WICAT
Svstems. Write 234
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Designer’s Guide
g Introduction
The definition of the VME bus is a departure from previous
O e u S == architectures that may have grown haphazardly around the

support of one particular processor. The difference is that
many other bus specifications focused on the signal lines and

L] [ ] L L ] ®
SI I CO n S I m I I eS the timing of the signal transition on those lines. The VME
spec, on the other hand, specifies what logic is on the boards

by defining a set of functional modules, and then defining

e e the behavior of these modules. Two primary motives emerge
| I I I l Ig O‘ for this approach. First, it allows the IC houses to incorpo-

rate the functional modules into silicon, and second, once it

by Dave Wilson, Technical Editor

is defined in silicon, it eliminates the need for board
A rO E i C designers to learn in great detail the specifics of the interface.
The interface functions of the VME bus have been
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Motorola’s VME bus chassis, VME 110 Double Eurocard 68000-based compu-
ter, Model 400 2-port RS232 serial interface and Model 410 dual 16-pin parallel

interface.

The CPU-1 board from Force Computer.

divided into four categories. Each consists of a bus and
associated functional modules that work together to per-
form specific duties within the system interface. Figure 1
illustrates the individual function modules and the busses
contained in the VME definition.

On early products, each of the functional were imple-
mented with discrete SSI or MSI; today, a number of these
products, namely the bus arbitration and the bus interrupter
have already been integrated into silicon. Since the VME
board size is smaller than many other currently used cards,
the availability of these ICs may prove implemental in the
acceptance of the VME in the marketplace. The VME bus
contains a high-speed asynchronous parallel data transfer
bus (DTB), that can be logically subdivided into address,
data and control line groups. It is used by a processor or
DMA device to select a desired peripheral or memory device
and to transfer data to or from that location. The number of
lines in each of the groups varies with the particular VME
bus options selected by the user. These relate to the data path
width, that may be 8-, 16-, or 32-bits wide, the address path
width, that may be 16-, 24-, or 32-bits wide, the bus time out
(BOT(n)), and the sequential access line.

Each data transfer on the DTB occurs between a func-
tional DTB master and a functional DTB slave; the data
transfer is initiated by DTB master. The addressed slave
must then acknowledge the transfer. The asynchronous
nature of the DTB allows the slave to control the amount of
time taken for the transfer. After receiving the transfer
acknowledge, the DTB master terminates the data transfer
cycle.

A set of six address modifier lines allow the master to pass
additional information to the slave during transfer (Table 1).
Slaves in the system may be configured (either statically or
dynamically) to respond to a single address modifier code. If
there are several masters on the bus, each may be assigned a
code to be used when accessing the slaves. This allows for
system partitioning and reduces the likelihood that a single
malfunctioning master will take down the system.

Digital Design m December 1983

The VME Spec specifies what
logic is on the boards by
defining a set of functional
modules, and then defining the
behavior of these modules.

Slaves may be designed to respond at different addresses
depending upon the address modifier received. This allows
the master using the bus to place the system resources in
selected map locations (or eliminate them from the map) by
providing different address modifier codes. The AM codes
may also be used to specify a special type of transfer cycle; at
the moment the VME specification defines a sequential
access cycle. The idea behind sequential accessing is to
provide a means for accessing several locations in memory
without having to provide an address over the bus each time.
There are four sequential access AM codes, and when one of
these is placed on the bus, the memory boards in the system
latch the address into a counter and increment the counter
after each data transfer.

Because slaves can be designed to respond to some
address modifiers and not to others, it is possible to establish
a number of privilege levels. Each master would provide an
address modifier indicating its privilege level when accessing
aslave. If the slave did not receive an appropriate AM code,
it would not respond.

The VME bus provides 31 address lines to allow direct
addressing to over 4 billion bytes of memory. For most
slaves, however, the extra logic required to decode all 31
address lines is a needless expense. For this reason, the VME
spec defines three address ranges — short addressing,
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Get ready to make a quantum leap past your competition. Because with our
six new 68000 VMEbus boards and UNIX™ operating system, that’s exactly what
you'll be able to do. What’s more, our new board-level solutions are just the first
wave of the multi-user system solutions you'll be able to get from Mostek. So now,
there’s no reason not to be launching into the future with the Mostek MK68000.

What makes us so confident? First of all, consider the VMEbus, a very
compact board structure with truly high-performance timing parameters. And
inherent expansion to 32-bit address and data.

Second, look at the boards: VME-SBC: At the heart of it, an 8 MHz
MK68000 with upgradeability to 10 or 12 MHz, SIO, BYTEWYDE™ memory
and a firmware monitor. VME-SASI: A SASI™ controller with DMA. VME-
FLP: A double-sided, double-density floppy disk controller with DMA and sector
buffer. VME-SIO: Four-channel (RS-422/RS-232). VME-DRAM: ¥4 MB
DRAM with byte parity, plus full 32-bit VME interface. VME-MMCPUI:
Memory-managed CPU with on-board 128K bytes DRAM and full
multiprocessor capability.

Third, there’s our VME BASELINE System to get you started. It includes
three boards (SBC, DRAM, SIO) and a power supply in a 10-slot card cage.

Finally, coming later this year will be UNIX, the high-performance, program-
development operating system that opens the door to Pascal and C, as well as our
Assembler/Linker software and RADIUS™ development station.

Together, it all adds up to the most powerful and versatile way yet to hit the
ground running with a 68000 system solution. To find out more, contact Mostek
Corp., 1215 W. Crosby Rd., MS2205, Carrollton, Texas 75006. (214) 466-6000.
In Europe, Mostek International (32) 2.762.18.80. In Japan, Mostek Japan KK
(81) 3.404.7261. In the Far East, Mostek Asia Ltd. (852) 5.296.866.

*UNIX is a trademark of Bell Laboratories. *BYTEWYDE is a trademark of United Technologies' Mostek Corp.
*SASI is a trademark of Shugart Associates, Inc. *RADIUS is a trademark of United Technologies’ Mostek Corp.
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Figure I Individual functional modules and busses contained in the VM E specification.

64 Kbytes, standard addressing, 16 Mbytes, and extend
addressing of 4 Gbytes. A group of address modifier codes is
set aside for each group of addressing. By routing the AM
lines into the address lines of PROM; the user can program
a PROM that gives the decoding required by his system.

Although the concept of address modifiers is a powerful
one, it has already led to some incompatibility issues in the
marketplace. Some early CPU boards did not make use of
the lines, and the designer may have a problem mixing those
CPU boards that do not drive the lines with those memory
boards that decode them.

Allocating System Resources

In multiprocessing systems that share resources such as
memory and I/ O, a method of allocating the resources must
be established. Forexample, two processors in a distributed
processing system may share a common resource, such as a
printer. The resource is allocated by a bit in memory, if the
bit is set, the resource is busy; if clear, the resource is avail-
able. To gain use of the resource, processor A must read the
bit and test to determine whether it is cleared. If the bit is
cleared. processor A sets the bit to lock out processor B. This
operation takes two bus cycles: one to read and test the bit;
the other to write the set bit. However, a difficulty may arise
if the bus is given to processor B between these two bus
cycles. Processor B may also find the bit clear and assume
the resource is available. Both processors will set in the next
cycle and attempt to use the resource. This conflict is
avoided by defining a read-modify-write cycle which pre-
vents arbitration from taking place between the read and
write. This cycle cannot be interrupted by the bus arbitra-
tion because AS* (address strobe) is driven low continu-
ously through both cycles, and control of the DTB may only
be transferred while AS* is high.

As microprocessor costs decrease, it is becoming more
cost effective to design systems with multiple processors
sharing global resources. The most fundamental of these
resources is the data transfer bus through which all other
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global resources are accessed. Therefore, any system sup-
porting multiprocessing must provide an allocation method
for the data transfer. In the VME bus, a hardware allocation
scheme is provided for bus arbitration. It is designed to
prevent simultaneous access of the bus by two masters and
schedule requests for optimum resource use. The logic used
to implement the bus allocation algorithum is called the
arbiter. It may be used to control the arbitration in one of
three ways.

An option PRI (Priority) Arbiter always assigns the bus

Machine Or Machine Or
Process Being Process Being
Controlled Controlled

Interrupts Interrupts

Dedicated
Processor #2

Dedicated
Processor #1

Bus Bus
Interrupts Interrupts
Supervisory

Processor
System'’s Real Time
Executive + Service
Routine For Each
Bus Bus

Interrupts Interrupts

Dedicated
Processor #3

Dedicated
Processor #4

Interrupts Interrupts
Machine Or Machine Or
Process Being Process Being
Controlled Controlled

Figure 2: Interrupt structure of a single handler system.
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Electronic S&Iuticns
Make:s It Easy.

Now VME systems can be
designed with all the mechanical
ruggedness and simplicity of
other bus structures. Electronic
Solutions' new VMEasy™ card
cages and designers’ cards take
much of the mystery out of OEM
system design on the new VME-
bus.

A broad line of VME compo-

nents is already in production, in-

cluding:

[] Double size card cages with
5.7.9, 12, 16 or 20 slots

[ Single size card cages with
5.7.9, 12, 16 or 20 slots

[ Double size prototyping cards
with hole pattern or 2-level
wire wrap

[ Single size prototyping cards
with hole pattern or 2-level
wire wrap

[J Double size and single
size extender cards

THREE
YEAR
WARRANTY

TMYMEasy is a trademark of Electronic Solutions

Multibus is a trademark of Intel Corp.

Electronic Solutions has care-
fully thought out the problem of
VME system building, and we
think you will be pleased with
the results. VMEasy card cages,
for example, come completely
assembled with multilayer back-
plane and termination networks.
They are ready to use, ruggedly
built, and can be mounted in
your system on the bottom or on
any side.

For the double size cages,
there’s even a unique adapter
available that lets you divide any
slot for use with two single size
boards. All cages accept standard

VME front panels, and fully meet
VME specifications.

And best of all, their low
cost now makes VME competitive
with other bus structures.

For your detailed board de-
sign, VMEasy prototyping cards
with either 0.1” hole patterns or
wire wrap pins are available in
both single and double size. We
also have extender cards for both
sizes with four-layer construction,
test points, and full terminations
for signal fidelity.

Electronic Solutions is also
the major manufacturer of Multi-
bus™ cages and enclosures—a de-
pendable, domestic source for
your VME system requirements.
For all the details,
give us a call today.

For more information

CALL TOLL FREE
(800) 854-7086

in Calif. (800)772-7086

Electronic
Solutions

9255 Chesapeake Dr. San Diego, CA 92123
(619) 292-0242 Telex II (TWX): 910-335-1169

Australia: Alfatron Pty. Ltd. Victoria 758-9000 [] Canada: Transduction Ltd. Mississauga, ONT (416) 6251907 [| Finland: Fintronic, Helsinki 90-6926022 [ ] France: Tekelec. Sevres,
(1) 534-75-35 [ ] Germany: Allmos Electronic Gmbh, Martinsried. {089) 85720 86-80 [] India: Electronics Unlimited. Ahmedabad 380002, 364471 [] Japan: NPS Inc.. Tokyo (03)
463-4017 [] Portugal: BASE 2. Lisbon 86 09 27-8604 18 [] Sweden: Martinsson & Company. Hagersten 08-744 03 00 [} Switzerland: Memotec AG. Langenthal 063 28 11 22 []

United Kingdom: Micro Marketing. Bourne End. Bucks (06285) 29.
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The VME bus interconnection stan-
dard offers designers a multi-proces-
sor design capability at 8-, 16-, and
32-bits, which opens up many new
markets for board level products, in
addition to existing markets in
Europe, where the standard has been

Form Factor is
Critical in VME
Bus Design

3 Reasons

1. Speed up your design - Call today, have evaluation units tomorrow!
2. Improve performance - 16 bit power in a small (100 x 160 mm) size.
3. Save money - and gain flexibility with single height boards.

you should call us for

VME Bus Modules
and Systems.

Complete your design quickly with easy-to-package single height VME
microprocessor modules from MIZAR. All the features you want are
already designed into our modules. If you are looking for a low cost
software development system, our VMES000 includes an 8 slot
motherboard, a system controller,
a 68000 CPU module, 128K
dynamic RAM module, 4 serial
ports, two 5V ” floppy disk drives,
power supply, card guides,
enclosure and CP/M 68K*

Call Toll Free 1-800-328-8322 ext. 41

System 68000 CPU
Controller ROM/RS232

QUAD
SERIAL

128K Memory BYTEWIDE
MEMORY

FL SCSI GPIB
CONTROLLER  INTERFACE INTERFACE
ey *CP/M is a trademark of
——— Digital Research.
TR
T
R arn d
T
GPIB/DMA VIDEO
o SO . TR 302 Chester Street, St Paul, MN 55107

Telex: 469542

MOTHERBOARD

Phone: (612) 224-8941
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used for several years. The VME bus
is designed around DIN Eurocard
standards, DIN 41612 and DIN 41494.
It provides expansion with its unified
approach to systems built with true
distributed intelligence capabilities.
Its wide acceptance in Europe means
that vendors wishing to penetrate this
market must move quickly to develop
products to meet European require-
ments. Currently, over 60 manufac-
turers with from one to 20 VME bus
products have been identified by the
VME bus Manufacturers Group of the
IEEE-VME committee, an obvious
reflection of the number of suppliers
reacting to the VME bus market.

The VME bus is designed to be
used in both large and small micro-
computer systems. No theoretical
upper limits on multi-processors or
interrupting units are applied by VME
standards, which are rigidly defined
in the DIN specifications.

Form Factor is Critical

With our experience at both board
design and system implementation
levels, we are firmly convinced that
the full capabilities of the DIN digital
and electrical standards for the VME
bus can best be accomplished on a
board with physical dimensions of
233 mm by 220 mm. In the prevailing
North American standards develop-
ment activity, in which dy-4 partici-
pates as a committee member, the
“big three” major manufacturers —
Motorola, Signetics and Mostek —
have opted for a form factor of 233
mm x 160 mm.

The rationale for designing our
VME bus products using the extended
(220 mm) board depth is fourfold:

e higher functionality on a single
board

e faster memory rates because func-
tional components are located
closer to each other, eliminating
latency associated with inter-board
transfer rates

e capability of combining processors
and I/O’s on a single board

e allowance for ease of expandability
from 16- to 32-bit processor

® |ong lead times in developing other
microelectronic technologies, such
as VLSI, which may eventually offer
reduced board size for the same
functionality.

The extended VME bus boards have
been used to enhance board-perform-
ance in anumber of VME bus boards,
for example, on two memory boards,
the DVME-102 and the DVME-351.

Digital Design m December 1983




The VME Family Tree

SYS68K/CPU-1, 68OOOMPU

8 MHz (10 MHz) 128KB DRAM ex-
pandable to 512KB, RTC,
3xRS232, Price $ 1.450,-+ Tax,
avaiable.

SYS68K/CPU-2, 580OOOMPU

8 MHz (10 MHz) 128 KB dual
ported (512KB) DRAM, RS232,
parallel /O, slave bus arbitra-
tion, Price $ 1.795~+Tax, avail-
able Oct. 83.

SYS68K/CPU-3, 680OOMPU
10 MHz optional, DMAC, MMU,
bus arbitration, Price § 2.200,-
+Tax, available Dec. 83.

SYS68K/DRAM-1/-2, 512KB/2MB
byte parity, write acc. 210 ns
(max.), read acc. 320 ns (Max.),

Price DRAM-1 § 1,680, ~+Tax,
DRAM-2 § 5.590,-+Tax, avail-
able.

SYS68K/SRAM-1, 128KB SRAM
expandable to 512KB, battery
back-up, Price § 1.600,~+Tax,
avaiable.

SYS68K/MOTH-09/20, 9/20
DIN 41612C Female connectors,
Price MOTH-O@ § 470,—+Tax,
MQOTH-20 § 980,- +Tax, avail-
able.

SYS68K/SASI-1, handling proc-
essor, DMA-controller for up to
4 MByte per sec. transfer rate
and interrupt capability. Floppy,
Winchester, and Tape control
via SASI Bus, Price $ 1.680,-
+Tax, available.

SYS68K/SIO-1, 6 serial multi pro-
tocol channels RS232 and
RS422, programmable Baud

rate, Price S 985,—+Tax, avail-

able.

SYS68K/RR-1, 8 memory banks
max. 512KB, mixed use of ROMs,
EPROM's, PROM's or SRAM's,
each bank separately jumper-
able, battery back-up, Price

$ 885~+Tax, avaiable.

SYS68K/WFC-1, up to 4 Floppy +
3 Winchester drives, 5% inch,
programmable sector size, ECC
diagnostics, Price $ 1.680,-+Tax,
available Oct. 83.

SYS68K/GDC-1, min. 16 colors,
256KB display memory, IKx1K

Pixels, handling processor,
Price § 2780,—+Tax, available
Dec. 83.

Available Software: Monitor,
Editor/68000 Ass., Basic-68K,
Forth-68K.

Realtime multitasking Nov. 83
Multiuser operating system
Dec. 83

All CPU boards are prepared
to run UNIX* and CPM68K*
*UNIX is a trademark of Bell Labs
* CPM&8K is a trademark of
Digital Research

*
FORCE COMPUTERS INC. E FORCE COMPUTERS GMBH
2041 Mission College Blvd. 2 FreischutzstraBe 92
Santa Clara, California 950 54 = N 8000 Munchen 81
Phone (408) 988-8686 (o] Telefon O 89/951041-44
TIx172465 U) Telex 524190 forc-d
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On the DVME-102, the additional
board area provided enabled our
designers to place both CPU and
256 Kbytes of memory on one board,
which means much faster memory
access. Onthe DVME-351, the design
criteria was to achieve a 10M wds/S
(16-bit word) pipeline transfer rate
with 512 Kbytes of memory, and this
could only be accomplished on the
larger board.

In the case of the DVME-712, using
the extended card resulted in a true
single-board processor on an /O
card. This board is designed so it can
fully access the bus through its own
window, so that it looks like an intelli-
gent DMA device. Similar characteris-
tics are provided on our other VME
bus boards, with the primary features
being faster transfer rates and signifi-
cantly enhanced functionality — all
on a single board.

The form factor specification for
VME bus boards should be far-sighted
enough to allow for the full range of
design capabilities. The VME bus has
numerous applications in sophisti-
cated systems with distributed pro-

e

ciy-zt Form Factor

100mm

Lt

Using the extended board as a physi-
cal basis for the digital functions pro-
vides the board designer with the flex-
ibility to optimize board design to

Figure 1: Various board form factors,
showing dy-4 Systems proposed VME
bus form factor.

tors mentioned above. As well, this
capability is obviously of significant
benefit to the user in improving data
rates, providing high reliability and
resulting in an economical board
product. The dy-4 form factor con-
cept is represented in Figure 1.

As a high performance alternative
to other bus offerings, such as Multi-
bus, we believe that the extended
board is the only configuration which
can currently meet the single-board
functional capability demanded by
the marketplace. Until technologies
such as VLSI are proven, our position
is that both 160 and 220 mm formats
should be incorporated in the VME
bus specification, to preserve the
credibility of the bus concept.

Kim Clohessy
Vice-President, Engineering
dy-4 Systems Inc.

cessing and intelligent peripherals.

take into consideration all of the fac-

Ontario, Canada Write 304

Some Hybricon Corp. customers required VME boards with 3 DIN
connectors.

on a fixed priority basis. Wherein each of the four bus
request lines are assigned fixed priorities from the highest to
the lowest, BR3* to BRO*. An option RRS (Round Robin
Select) Arbiter assigns the bus on a rotating priority basis. If
the current bus masteris at “level n”, the highest priority will
be given to “level n-1" and proceed sequentially from there.
An option one (single level) Arbiter only honors requests on
BR3* and relies on the daisy chain structure for priority

48

determination.

The choice of arbitration scheme depends on the sort of
system the designer intends to build, be it a control system or
data processing application. In most control applications,
fixed priority may be a necessity, whereas for less critical
processes, a round robin scheme may be more suitable.

Priority Interrupt

Interrupt subsystems may be divided into two groups: single
handler systems and distributed systems. Single handler

Processor #1

Part #1 Of
System Executive
Software

Global Memory
For Allocating

Resources And
Resolving Lock-Ups

Of System
Executive
Software

Of System
Executive
Softwarg

Processor #2 Bus Interrupts Processor #3

Figure 3: Interrupt structure of a distributed system.
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Good News

VMEbus + 68000 + UNIX*

All the best ideas of the 80’s integrated into the
Ironics development system/workstation.

Better News

PERFORMANCE

® 68000/68010 12.5 Mhz, no wait states

® Proprietary MMU accelerator boosts
throughput

® 256K (1Mb) dual-port RAM

RELIABILITY

e DIN 41612 pin and socket connectors

¢ Single board SYSTEM FOUNDATION MODULE
minimizes interconnects

® Rugged steel card cages and enclosures

EXPANDABILITY

¢ |International standard VMEbus interface

® 512K (2Mb) RAM w/32 bit transfers

® VMEgraf™ high resolution color graphics

e VMEcr color character display w/down-
loadable character set

e |ntelligent SIO; Industrial PIO e GPIB, A/D/A

“UNIX is a trademark of Bell Laboratories
**CP/M68K is a trademark of Digital Research
“**VRTX is a trademark of Hunter and Ready

SOFTWARE SUPPORT

* IMON68 Debug Monitor

e UNIX" with Berkeley Enhancements

e CP/M68K"* @ VRTX""* Real Time Executive

® High Level Languages: C, FORTRAN, PASCAL,
BASIC, COBOL

The Best News!

Ironics development stations are the quickest and

least expensive pathway to your end product.

They are also the most economical way to get the

edge on your competition. Ironics boards,
systems, software, and accessories are
available now!

For all your VMEbus needs...Isn’t it IRONICS

IRONICS INCORPORATEI
117 Eastern Heights Drive
PO Box 356

Ithaca, NY 14850

Phone (607) 277-4060

Telex 705742
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SBC Includes
Dual Ported

Memo
Time Disk
Clock Controller

|RDD Connector |

[I/O Connector

Y

R

Parallel
Interface and
Timer Module

Tl

i

tt

LEDs

D-Female
Connector
BEEEREEE

E:ontrol Register]

[RS 232 lnterface]

Claiming to be second only to Motor-
ola in the VME marketplace, Force

Multi-Protocol
Communications

Local Address . Controller

Computer (Santa Clara, CA) has o i Jr i 74N
recently announced a set of new - - LocalData - T\
VME-based products that include the
SYS68K/CPU-2 board. Available with <:l VRSB - Bi/lmer}a/cq
a 68010 CPU, it also contains a spe- EPROM gs%%o P
cial I/O interface (PI/T 68230) with 24 3ok sytes fd || 10MHZ ]
bidirectional /O lines. The board pro- | s Dual kK47 -
vides variable insertion of 64K or 256 L ﬁ L Fotis %"3:] s |2
Kbit DRAMs in stacked dual in-line Boot ffu: Lo Vi P KEB— 2 |I3
sockets or single in-line chip carrier ?c?KMaytes Interrupt Bus Bytes 3 5 |3
modules. Parts of the memory can be = | |Handler A'b'"a‘“’{‘ = e ||g
jumpered to become global memory FJ O
accessible from the bus, whereas VME Buslnterface_]
other parts are only accessible from AGcess.And
the on-board CPU. An on-board _ L[| Refresh @@ @ O
floppy disk controller is compatible Control Legic *‘/Eggfgo'

ME Bus Connector

with the Shugart interface to floppy
disk drives.

systems have one supervisory processor that receives and
services all bus interrupts, and distributed systems may have
two or more processors for that function.

Figure 2 shows the interrupt structure of a single handler
system; the executive software and all the interrupt routines
are handled by one processor. This type of architecture is
suited to machine or process control applications. The dedi-
cated processors are the ones typically interfaced to the
machine being controlled, so it is important that their pro-
cessing is interrupted as little as possible by bus activity.

The task of controlling machines may consist of several
subtasks, some of which are non-interruptable. Therefore

the dedicated processor may mask some or all of its inter-
rupts while executing these non-interruptable subtasks.
Figure 3 shows the interrupt structure of a distributed sys-
tem. This type of architecture is suited to applications where
incoming tasks may be assigned to the next available pro-
cessor. Each of the co-equal processors executes part of the

~<——160i0 s
l«—— 60 Grid Points On—— 3 («— 573
2,54 Intervals = 149,86
r 25 —--I - 2,76
—T__c) L

c o g :
O ©

o |
c2 Usable | 0
= ©
o e (Front)  component Space  (Back) | | 889 100+,
Se |
O< |
o
™ N § |

t- 8.55 T— 2.5 2,8 Dia Max
Notes:

Board Thickness 1,6+0,2 All Dimensions Are Shown In
Reference |.E.C. 249-2 Millimeters

Figure 4 and 5: Single and double height mechanical dimensions.
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0
l— 160i0.3

60 Grid Points On

2,54 Intervals = 149,86 =
=25 2,76
T &
40 Grid Points On 88,9
2,54 Intervals = 99,06 = o
3,81
{ y
&s‘ Usable
? w Component Space '&@ 133,35
f 233, 35* 0.3
88,9
48 Grid Points On v
254 Intervals = 119,38 5 =
50,00
B ¢

P

Notes:

Board Thickness 1,6+0,2
Reference |.E.C. 249-2

All Dimensions Are Shown In
Millimeters

\ 2.8 Dia Max
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For nearly a hundred years, the Statue of Liberty
has been America’s most powerful symbol of freedom
and hope. Today the corrosive action of almost a
century of weather and salt air has eaten away at the
iron framework; etched holes in the copper exterior.

On Ellis Island, where the ancestors of nearly
half of all Americans first stepped onto American soil,
the Immigration Center is now a hollow ruin.

Inspiring plans have been developed to restore
the Statue and to create on Ellis Island a permanent
museum celebrating the ethnic diversity of this coun-
try of immigrants. But unless restoration is begun
now, these two landmarks in our nation’s heritage
could be closed at the very time America is celebrat-
ing their hundredth anniversaries. The 230 million
dollars needed to carry out the work is needed now.

Save these monuments. Send your personal tax deductible donation to: P.O. Box 1986, New York, N.Y. 10018 The Statue of Liberty-ElIis Island Foundation, Inc.

Wi

If still ieve in me, e.

All of the money must come from private dona-
tions; the federal government is not raising the funds.
This is consistent with the Statue’s origins. The French
people paid for its creation themselves. And America’s
businesses spearheaded the public contributions that
were needed for its construction and for the pedestal.

The torch of liberty is everyone’s to cherish.
Could we hold up our heads as Americans if we allow-
ed the time to come when she can no longer
hold up hers?

Opportunities for Your Company.

OFFICIAL

Shonsok You are invited to learn more about the advantages

‘U'?@] [sland Foundation, Inc., 101 Park Ave, N.Y., N.Y.10178.

| of corporate sponsorship during the nationwide pro-
= | motions surrounding the restoration project. Write
| on your letterhead to: The Statue of Liberty-Ellis

to: Peter B. Kaplan




HEXADECIMAL ADDRESS MODIFIER FUNCTION

CODE 54 3 2 10

3F HHHBH HH Standard Supervisory Ascending Access
3E Hed HEOH O HGL Standard Supervisory Program Access
3D HH HHLE H Standard Supervisory Data Access

3C HHHHL K Undefined

3B B OH-oH LM Standard Non-Privileged Ascending Access
3A M oARH L H L Standard Non-Privileged Program Access
39 HHHL L H Standard Non-Privileged Data Access

38 i [ O S O Undefined

30-37 H B EX X X Undefined

2F HoL. HUH WO Undefined

2E HL HHHL Undefined

2D HL HH L H Short Supervisory I/O Access

2C HEHB L E Undefined

2B WL H E HH Undefined

2A LN LR L Undefined

29 Hil HiL Lo Short Non-Privileged 1/O Access

28 Bl H LG L Undefined

20-27 HOL. L X X X Undefined

10-1F ILoH X X X X Undefined

OF L L HHHH Extended Supervisory Ascending Access
0E E O eH HEHL Extended Supervisory Program Access
oD kLH He o Extended Supervisory Data Access

0oC L L H A L Undefined

0B Ll H I HH Extended Non-Privileged Ascending Access
0A Lok H LR L Extended Non-Privileged Program Access
09 Lo H e Extended Non-Privileged Data Access

08 (SR Bt o B (e 8 Undefined

00-07 bk X X X Undefined

DEFINED
BY

VMEbus Spec.
VMEbus Spec.
VMEbus Spec.
Reserved
VMEbus Spec.
VMEbus Spec.
VMEDbus Spec.
Reserved
Reserved
Reserved
Reserved
VMEbus Spec.
Reserved
Reserved
Reserved
VMEbus Spec.
Reserved
Reserved
User

VMEbus Spec.
VMEbus Spec.
VMEbus Spec.
Reserved
VMEbus Spec.
VMEDbus Spec.
VMEbus Spec.
Reserved
Reserved

Table 1: A set of six address modifier lines allow the master to pass additional information to the slave during transfer.

system executive software, and services only those inter-
rupts directed to it by other processors within the system.
Since the servicing of some of these interrupts may require
an access to system resources, the parts of the executive
software must communicate through globally accessed
memory to allocate resources and resolve lock ups.

Both types of interrupt subsystems are defined by the
VME specification through use of the DTB, the arbitration
bus and the interrupt bus. Although the VME bus initially
appears to many to be an industrial bus due to its ruggedized
appearance and its recent support by Allen-Bradley, it is
clear that this does not preclude its use in distributed systems
such as described above.

The VMS Bus
When the VME bus spec was originally written, two lines
were reserved on the P1 connector for the VMS bus. Its
purpose is to provide an alternative path for communication
between boards in a multi-processor system. As an example
of its use, refer to the example earlier of the two bus process.
sharing a common resource or printer.

While one processor is using the resource, the other will
be constantly sampling the semaphore on the 1/O card to
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VME bus modules from Signetics.
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Only

your imagination can

limit the application of Comtal’s new
Vision Ten/24 Image Processing System.

Whether you're exploring the outer regions of
space or exploring for oil in some remote area
of the world, Comtal’s new Vision Ten/24 is
the only digital image processing system that
processes and displays
1024 x 1024 high resolution
“images with a elarity never
experienced before in im-
age processing. It's a pow-
erful tool for interpreting
and analyzing images for
such diverse applications
as LANDSAT, meteorology.
seismology, graphic arts,
earth resource management, medical imag-
ery, or something only you know about.

Four times the resolution at 30% lower cost.
The Vision Ten/24 is the only image
processing system capable of process-
ing and displaying images at a 1024 x
1024 resolution in real time (1/30 sec-
ond) with a 40 MHz video output rate.
That's four times the resolution of the
industry-standard 512 x 512 systems.
With it, whole new worlds open up. Inter-

pretation and analysis become more precise.
Best of all, the basic Vision Ten/24 system
price is 30 percent less than
our previous 1024 x 1024
system because of our
design and manufactur-
ing refinements. Giving
you incomparable
price/performance.
Building block
flexibility. :
Our modular design approach with the
architecture of the Vision Ten/24 gives
you flexibility along with easier system
upgrades. You can increase video paths,
memory Size or processing power by simply
addmg modules. Making the Vision Ten/24
3 able to keep pace with your
image processing require-
ments. In addition, the
system can operate as a
standalone image proces-
sor or can be interfaced
to a variety of host
computers.

Comtal—a generation ahead in image
processmg
Our new Vision Ten/24 is a generation
. ahead of any other digital image proc-
i essing system. It's not surprising since
“ our systems have consistently been the
state-of-the-art in image processing.
For example, our 512 x 512 systems
* offer more exclusive features and op-
tions, and give you more standard
3 models to choose from, than anyone
else. With a decade of expenence in image
processing and more S
than 600 systems in-
stalled worldwide, only
Comtal gives you the
leading edge of image
processing technology.
Put your imagina-
tion to work and give
Comtal a call today for
a firsthand look at our i 5
new Vision Ten/24. Comtal a subsudlary of
3M, 505 West Woodbury Road, Altadena,
California 91001, (213) 797-1175

COMTAL
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determine when the resource is available. This constant
sampling uses up bus bandwidth, and is one reason why
multiprocessing systems do not behave in a way that one
might predict from a linear analysis. The VMS bus enables
the designer to make optimum use of the high-speed, high-
throughput bus by moving traffic over to the secondary line.

All boards may have a set of semaphores on them; when-
ever one semaphore on the system is changed, the cor-
responding ones on all other boards are changed simultane-
ously via the serial lines. This eliminates the need to go out to
the system bus in order to set a semaphore. The VMS bus
also provides a redundant communications path to promote
system reliability and fault tolerance.

It is conceivable that the hardware and/ or software of a
processor module may fail in such a way as to prevent paper
system operation. If the failure “ties up” or prevents proper
operation of the data transfer bus, the system may fail. The
secondary communications path allows the malfunctioning
board to be shut off but allows the systems operation to
continue in a “limp-along” mode.

The VMX Bus

Standardized bus formats such as the VME bus provide a
finite amount of real-estate on each board. Given the
addressing capabilities of present day CPU's, it is not physi-
cally possible to place adequate amounts of memory directly
on each SBC. The VME bus memory-expansion (VMX)
bus defines a method of extending the local bus from the

VME 110, VME 435, VME 410 and VME 420 boards from
Motorola.

CPU on each SBC through 64 pins on the “A” and “C” row
of the P2 connector. This interface then connects the SBC to
memory boards that would not be accessed over the main

Use of VME Based Components
in Sophisticated Machine Control

with overall system control, user-inter-
action, and data storage, the two in
the middle performing high-speed
sophisticated machine subsystem
control, and the three at the bottom
level performing low-level, less inten-

Requirements for a low-cost com-
puter system with a small packaging
constraint which, at the same time, is
able to provide the processing power
required for sophisticated real-time
machine control, presents conflicting
goals for the computer systems
designer. In the case of the computer
control system for the Varian VLS-
1000 Electron-beam Lithography
System, used in the production of
VLSI devices, the ability to interface
such a system to off-the-shelf and
custom inhouse-built machine inter-
faces is a key added requirement.
With this background, the decision
was made to use a VME bus-based
computer system on two points. First,
the use of the Motorola 68000 micro-
processor interfaced to the VME bus
provided the processing power
required. Second, interfacing custom
inhouse-built machine interfaces to
the bus, with its reliable DIN connec-
tors, was possible because of its archi-
tecture and non-proprietary nature.

The VLS-1000 (Figure 3) uses six
microprocessors in its control system
as illustrated in Figure 1. They are
organized into three levels, with the
computer system at the top dealing

sive, subsystem control operations.
It is the two computer systems at
the middle level which are M68000
VME bus-based. Performing the cal-
culations required keeps the MPUs

Supervisor
User Interface Computer
Peripherals System

(M68000, Versabus Bus)

Mass Storage
Peripherals

r__J

Stage Control

by

Write Control
Computer System

Machine Computer System
Subsystem (M68000, VME Bus)

[

Machine
Subsystem

(M68000, VME Bus)

=

Substrate Handler
System Control
Remote Computer System

(Z80, STD Bus)

Vacuum System Control
Remote Computer System
(280, STD Bus)

Column System Control
Remote Computer System
(280, STD Bus)

Machine
Subsystem

Machine
Subsystem

Machine
Subsystem

Figure 1: Varian VLS-1000 Computer Control System.
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very busy while these systems inter-
act with their controlled subsystems
and each other. The communications
between these two systems consti-
tutes the primary traffic activity in the
tri-legged, point-to-point network
connecting the three M68000 MPUs.
Although these computers are in con-
stant contact with their subsystems
and each other, the data flow within
these computers is such that the VME
bus’ bandwidth and data transfer
width were not required selection
criteria.

From several points of view, in par-
ticular the manufacturing and servic-
ing aspects, it is highly desirable to
incorporate a distributed computer
control system as used here where
the number of similar computer sys-
tems with identical components (such
as memories and communication
links) is maximized. It is here that the
technical appeal of the VME bus has
been tarnished by practical concerns
over the actual availability of required
VME bus interfaces not to be pro-
ducedinhouse, butinstead purchased
“off-the-shelf”. In referring to Figure
1, it was designed to have all three
M68000-based systems in the top two
levels be VME bus-based systems
identical except for the machine-
specific interfaces. This design was
reluctantly changed to incorporate a
Versabus-based supervisor which
readily delivered the required elements
lacking in a VME bus environment —
high-level multitasking software and
disk, magtape, bulk semiconductor
memory, and color graphics display
interfaces. In fact, the problem of
availability of the VME bus has been
prevalent since Varian's selection of it,
as the photograph in Figure 2 of a
VME single-board-computer built in-
house while awaiting “off-the-shelf”
versions, illustrates.

Fortunately, more and more of these
unavailable items are becomir g avail-
able, allowing the use of VME bus-
based systems in more applicaiions
such as the supervisor system in Fig-
ure 1. With respect to the computer
systems in the bottom level of Figure
1, it appears that it will be some time
before these STD bus-based systems
can be replaced with VME bus-based
systems similar to the others in the
control system. The STD bus pro-
vides amuch greater selection of inter-
faces, such as pneumatic relays and
stepping motor controls, and it was
for exactly this reason that this bus
was chosen for the bottom level

Figure 2: VME Single Board Computer.

e

Figure 3: Varian VLS-1000 Electron-beam Lithography System.

applications.

From Varian's perspective, the
promise put forth by the VME bus and
the various manufacturers involved
with it, that of standardization, high
performance, and small form factor,
will continue, at least for the near
term, to be overshadowed by a lack of
component availability and a firm
footing in the marketplace. But from a

technical approach and as it gains
further acceptance, our use of the
VME bus in the VLS-1000 has been
trying yet successful.

—Glenn M. Cooley, Manager Comput-
er R & D, Varian Assoc., Lithography
Products Div., Blackburn Ind. Park,
Gloucester, MA 01930 Write 303
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ROW A ROW B ROWC

PIN SIGNAL SIGNAL SIGNAL
NUMBER MNEMONIC MNEMONIC  MNEMONIC

1 DBO +5 Volts DB1

2 DB2 GND DB3

3 DB4 RESERVED DB5

4 DB6 A24 DB7

5 GND A25 DB8

6 DB9 A26 DB10

7 DB11 A27 DB12

8 DB13 A28 DB14

9 DB15 A29 GND
10 DB16 A30 DB17
11 DB18 A31 DB19
12 DB20 GND DB21
13 DB22 +5 Volts DB23
14 GND D16 DB24
15 DB25 D17 DB26
16 DB27 D18 DB28
17 DB29 D19 DB30
18 DB31 D20 GND
19 A0/12 D21 A1/13
20 A2/14 D22 A3/15
21 A4/16 D23 A5/17
22 GND GND A7/19
23 A8/20 D24 A9/21
24 A9/21 D25 A10/22
25 A11/23 D26 GND
26 LAS* D27 UAS*
27 R/W* D28 GND
28 LDS* D29 ubSs*
29 BERR* D30 MATCH1*
30 ACK* D31 MATCH2*
31 LWORD* GND GND
32 SMRQ* +5 Volts SMACK*

Table 2: J1] Pl (right) and J2| P2 (above) pin assignments.

system bus, but privately over the VMX bus.

Due to lack of arbitration for mastership of the VM X and
benefits from optimized timing for MMU and DRAM,
memory access cycle performance will approach “on-board”
memory performance.

Up to five VME boards may be connected to each VMX
system and up to ten VMX systems (2 boards on each
VMX) may exist in a maximum VME bus system (20
boards).

The VMX uses 12 multiplexed address lines and 32 non-
multiplexed data lines together with a dozen control and
command lines. Two data strobes (upper and lower byte)
and two address strobes (upper and lower 12-bit address)
with one acknowledge line complete the basic interface.

Dimensions
There are two sizes of VME boards defined in the specifica-
tion. The single high board has only one 96-pin DIN connec-
tor (P1 on its back edge) while the double height board has
two. The 96-pin DIN connector must be used when the
board is designed to use P2 for address and data bus
expansion.

Figures 4 and 5 show the single height and double height
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ROW A ROW B ROWC

PIN SIGNAL SIGNAL SIGNAL
NUMBER MNEMONIC MNEMONIC MNEMONIC

1 D00 BBSY* D08

2 DO1 BCLR* D09

3 D02 ACFAIL* D10

4 D03 BGOIN* D11

5 Do4 BGOOUT* D12

6 D05 BG1IN* D13

7 D06 BG1OUT* D14

8 D07 BG2IN* D15

9 GND BG20OUT* GND

10 SYSCLK BG3IN* SYSFAIL*
11 GND BG30OUT* BERR*
12 DS1* BRO* SYSRESET*
13 DSo0* BR1* LWORD*
14 WRITE* BR2* AM5
15 GND BR3* A23
16 DTACK* AMO A22
1i7¢ GND AM1 A21
18 AS* AM2 A20
19 GND AM3 A19
20 IACK* GND A18
21 IACKIN* SERCLK (1) A17
22 IACKOUT* SERDAT (1) A16
23 AM4 GND A15
24 A07 IRQ7* Al14
25 A06 IRQ6* A13
26 A05 IRQ5* A12
27 A04 IRQ4* A1l
28 A03 IRQ3* A10
29 A02 IRQ2* A09
30 AO01 IRQ1* A08
31 -12v +5V STDBY +12V
32 +5V +5V +5V
NOTE:

(1) SERCLK and SERDAT represent provision for the spe-
cial serial communication bus protocol.

mechanical dimensions; although some third parties have
proposed other form factors that are Eurocard compatible
(see “Form Factor Is Critical In VME Designs™).

Conclusion

There are now two contenders in the advanced systems
architecture marketplace: the VME bus and the Multibus I1.
While many have expressed their concern over some of the
features that the VME lacks, such as no parity on data
transfer and poor ground and power layout leading to
backplane noise and crosstalk, the fact remains that the
product is available now, whereas none exists for the Multi-
bus II. Interestingly, Intel has chosen a multiplexed syn-
chronous bus, whereas the VME is non-multiplexed and
asynchronous.

With the Multibus I design, a full 32-bit design may be
placed on a single height card; the VME needs a double
height card. Due to card size and packaging. both these
structures will initially cost more than conventional Multi-
bus boards. As VLSIC’s and pin-grid 1Cs come to their aid.,
they will gain greater market acceptance. O
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'INDUSTRY SPOTLIGHT

Looking Ahead:
A Forecast

For The ’80s

1984 appears to be the key
year when manufacturers
will begin to examine

issues such as design and
architecture for the fifth
generation computer systems.

by Digital Design Staff
M. R. Hanrahan, Editor

The predominant trend in computer
systems in 1983 and continuing into
1984 is for an increase of performance
at lower levels of cost. The driving
factor is the new generation of 32-bit
microprocessors. Proprietary chips
from Hewlett-Packard and Bell Lab-
oratories have been used for systems,
however it will not be until 1984 that
we se¢ 32-bit processors from National,
Intel, and Motorola reaching manu-
facturers. As manufacturers rush to
implement these new products, ap-
plications software will limit their use.
16-bit processor systems are coming
into their own, as software is finally
available for wide applications. The
IBM PC is the largest contributer to
growth in this area, and its impact will
be not only on small business applica-
tions, but also on large industrial and
manufacturing uses — especially in
light of the IBM announcement for the
new PC for home use and the dual
Motorola 68000-based mainframe PC
system. HP has already established a
strong presence in this market and if
secondary announcements for software
and upgradeable hardware are forth-
coming it will be a powerful part of the
new “desktop mainframe” market.

Multiuser Systems

Multi-user systems have also been an
area of rapid growth. By the end of
1983 there were over 60 manufacturers
producing systems for this market. At
the top end of performance were com-
panies such as Convergent Technolo-
gies, Naked Mini, Momentum, Charles
River, and others. Some manufacturers
claim performance sufficient to sup-
port 64 or 128 users, and the claims are
not exaggerated.

The dominant shaping factor for all
of these systems is their operating sys-
tem design, for even with more power-
ful or multiple processors, performance
depends upon the ability to serve many
users without prohibitive delay. Not
surprisingly then, UNIX, which is suited
for multi-user OS environments, was
one of the most intensely developed
areas. 1983 saw such a proliferation of
efforts to develop the OS that a key
issue for 1984 is the continuing work
towards standards for its use and
implementation.

Communications

A related trend has been for manu-
facturers to use an existing version of
UNIX as a core set of functions for
their development of a proprietary
operating system. Charles River Data’s

UNOS, and Prime Computer’s
PRIMOS are examples.

A second factor contributing to the
growth of multi-user systems is the
rapid decrease of cost for online
memory from hard disk drives. The
use of 40 to 60 Mbyte drives became
practical in production quantities dur-
ing 1983, and 1984 should see system
builders making use of 100+ Mbyte
drives. Many system integrators already
provide several hundred Mbyte options
through the use of larger 8” or 14”
drives, or by incorporating several of
the available smaller drives into the
systems’ central chassis.

Both of these developments in multi-
user systems implies another require-
ment for the systems — that of com-
munications. With more terminals to
compete for processor and memory
resources, the system builder must be
able to provide efficient communica-
tions channels if performance is to be
maintained. Two approaches have seen
increasing use: that of dedicated com-
munications networks and/or the use
of processors dedicated to serving access
to peripheral devices. Proprietary net-
works grew rapidly in 1983, with
Apollo’s Domain being the most
prominent. As a result of the rapid
growth of networks such as Domain
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and others such as Ungermann-Bass’
Net One, many manufacturers indicate
that they are going to use more stand-
ardized networks such as Ethernet.

Array Processors

If the computer industry has its giants
in IBM and Digital Equipment Corpo-
ration, the array processor business
has its analogy in Floating Point Sys-
tems. FPS and DEC are similar in
many ways. Both have conventionally
provided high-end systems and both
have recently been attacked at the low-
end by a number of companies. How-
ever, both companies have a large base
of installed systems, accompanied by
many man-hours of user software that
provides some buffer for them against
the competition.

Over the past two years the competi-
tion has been coming too thick and fast
for either company to ignore. DEC
reacted to the supermicro market with
the Micro-VAX I and the FPS-5000 is
clearly a pointer as to how Floating
Point intends to move into the low-end.

At the board level, Sky Computer
(Lowell, MA) has carved a market
niche that has little competition, per-
haps with the exception of Marinco
(San Diego, CA), a company that got
off toarough start this year with some

peculiar claims relating to the perform-
ance of its Multibus board.

At present, Sky supports the Multi-
bus, Versabus and VME standards.
The choice of busses, according to
Gerald Shapiro, President of Sky,
relates to both engineering and busi-
ness judgment. The business side in-
volves market size—that is, how many
bus slots can be filled, likely candidates
for the product, both now and in 18
months. The engineering judgment
revolves around the amount of special-
ized engineering and production work
required. Examples include: can an
asynchronous bus interface model be
used. what sort of 1C packing density is
required, and what unique mechanical
considerations must be considered.

These board level products are aimed
at increasing the processing power of
microprocessor-based computers.
Omegatek (Henderson, NV) has dis-
cussed building a workstation around
an Intel 286/10 board coupled with
the Marinco Multibus board, and
Charles River Data has already used
the Sky product in some Universe
68000-based systems.

Moving up to more expensive
designs, two announcements this year
from Numerix (Newton, MA) and
Mercury Computer Systems (Belmont,
MA) fall into the market area cur-
rently occupied by products like
Analogic’s AP500.

The Numerix 432 has come as an
extension to its current product line
that currently includes the Mars 132
and 232 fixed point processors, whereas
the Mercury 3216 comes from a new-
comer to the field. If benchmarking the
performance of computer sytems is a
difficult task. evaluating the perform-
ance of an array processor is next to
impossible: the processing times are
highly application specific, and the
MFELOP rating or single function exe-
cution times (such as the FFT) are only
partial indications of performance.

Perhapsa more important criteria is
ease of programmability. Today, pro-
grammers may be required to program
an AP at a number of different levels,
including high level, assembly lan-
guage or machine code. Clearly, the
machine that offers the greatest flexi-
bility in thisarea may be at a consider-
able advantage to the competition.

Looking Ahead

Recognizing this, one company,
Mercury Computer, allows program-
mers to generate application routines
ina C-type language that are then call-
able from a high-level language. such
as Fortran. At the high end, Star
Technologies recently announced its
first shipment of the Star ST-100 prod-
uct to Geo-X systems of Calgary,
Alberta. Star Technologies, (Portland,
OR) is a spin-off, start-up from FPS
and are definitely aiming to walk
directly into the FPS backyard with
this product.

The market for array processors is
healthy and dynamic and should con-
tinue to be so into the 90’s. The availa-
bility of dedicated signal processing
VLSI products, suchas AMD’s 29116,
TRW’s multiplier range and future
products from Analog Devices and T1
can only fuel the market.

Supercomputers

At an even higher performance level
thanarray processors is Control Data’s
system to supplement its own and
other companies’ supercomputers. The
new CDC system device is said to be
capable of 11 gigaflops per second. All
of these systems are intended to speed
mathematical processes such as float-
ing point operations. For image pro-
cessing or real time graphic displays,
these systems should provide users
with dramatic capability for 1984.

1984 appears to be the key year
when America will begin to examine
issues such as design and architecture
for the fifth generation computer sys-
tem. Some systems designers noted in
1983 that systems such as the Cray and
Cyber supercomputers were recognized
as high performance systems within
the current generation of computers,
while approaches such as those dis-
cussed by the Micro Computing Con-
sortium and by Trilogy Corp. are
indicative of new approaches that will
lead to higher orders of performance.

It is work in this area that is likely to
be shared by the rapidly developing
field of custom and semi-custom devel-
opment tools.

CAD

Computer aided design tools for the
next generation of computer systems
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Looking Ahead

have achieved recognition. The prim-
ary thrust of the year’sannouncements
were for increased capability of both
integrated circuit and printed circuit
design, but this year and next will see
the availability of systems that place
more of the design engineers’ function
‘onto systems as software libraries. Not
only is the range of functionality of
these systems expanding to include
schematic capture, logic diagrams,
simulation, verification, artwork, and
mask generation, but the newer sys-
tems are able to provide designs for
specific silicon products allowing the
designer to not only automate the
design function but to increase his
interaction to include manufacture
functions.

Bus Architectures

For decades, the Von Neumann archi-
tecture has been implemented in
computer designs. Although the tech-
nology used to implement the architec-
ture may be different, today it can be
seen in products ranging from per-
sonal computers to mainframes. The
'80s has seen new standards for VLSI
densities for microprocessors, memo-
ries and support logic. New techniques
for gaining performance are emerging
to address the need for ultra-high per-
formance low-cost systems for the *90s.

But the two largest computer mar-
kets, commercial and industrial, each
dictate their own unique set of require-
ments to the designer. Conventionally,
the commercial environment has been
dominated by high-speed single pro-
cessor systems time-shared between a
number of users.

In the ’80s, microprocessor-based
computers emerged with a dedicated
CPU for each user. Although this
approach eliminated some of the delays
associated with a multi-user single
processor system, it creates a possibil-
ity of redundancy; a resource could be
idle if the system is not fully loaded.

Obviously what is required is a
multi-processor, multi-user system cap-
able of dynamic task allocation, i.e.,
one central processor allocates a series
of other machines’ tasks from the user
as they need to be executed. This type
of system could be built ina number of
ways using today’s technology.

A multiple 68020-based system
would be one approach. The problem
here 1s that the 68020 is a general pur-

Photo courtesy Lexidata Corp.

pose processor. An alternative
approach would be configurable pro-
cessors ina multiple-processor system.
Processors that could be tailored to
execute only a specific set of instruc-
tions would give a significant speed
advantage. This isa good concept, but
making it reality on a broad scale may
be closely tied to the sorts of non-
proprietary systems architectures that
are now emerging in the Multibus 11
and the VME bus.

Architectures also play an impor-
tant role for the industrial computer
designer, although industrial designs
are more loosely coupled and find their
way into more distributed computing
environments. In a sense, meeting the
needs of the application is most impor-
tant in industry, not building a large
number cruncher that could be over-
kill for the application.

For that reason, the STD bus, with
its small form factor, has provided a
very low cost tool for many designers
in the field. The availability of a large
number of boards for the bus has alle-
viated the headache of in-house
designs, and brought systems to market
quickly. As more powerful micropro-
cessors have become available, the bus
hasevolved, and today 8-bitand 16-bit
machines are on single boards.

If the STD bus evolves further, it
may be through the use of the DIN
connector, whose 96 pins would pro-
vide an additional 20 over today's STD
card. Then if true plug compatibility
could be maintained between 76-pin
and 96-pin systems, the market could
be wide open for the STD bus into the
'90s. As it stands, it may meet some
serious competition from Multibus 11
and VME.

One company that already has a
large foothold in both the industrial
and the commercial market is Digital

Equipment Corporation. At present
fighting battles on all sides, from the
personal computer division to its VAX
product sector, it seems certain that
DEC will have to make some radical
changes to its product line to survive.

A spokesman for the company would
make no comment about the indus-
trywide rumors of the BI bus, pre-
dicted to be DEC’s upgrade to the Q-
bus, but it is certain that a new bus
structure i1s needed for that end of
DEC'’s business to fight off the Multi-
bus land Iland the VME bus. Putting
the Micro-VAX I onto the Q-bus must
only be a stepping stone towards
another bus structure more suited to
high performance systems.

As time to market becomes increas-
ingly important, the flexibility of
advanced computer bus structures will
play a vital role. Currently the Multi-
bus and VME bus have both taken a
sophisticated systems level approach
to the problem of computer design.
Time will tell whether DEC’s Bl bus or
the Texas Instruments NUBus take the
same approach.

Graphics Systems

Developments in graphics systems have
been primarily in four segments of the
field: processors associated with gra-
phics, displays, peripherals and input
technology.

Over the course of 1983, several
trends appeared for processors asso-
ciated with graphics displays. One pre-
valent trend was the continued growth
in the use of graphics chips, with NEC’s
7220 (second sourced by Intel) in the
lead. Other products of import for
graphics processors were the new gen-
eration of multiplier chips from pro-
ducers such as TRW and the new
29016 family of bit slice processors
from AMD.

However, over the long term, the
demand for speed will require a shift to
semi-custom or custom logic. One of
the problems hindering the implemen-
tation of graphics function on silicon is
the relatively low quantity of devices in
demand. Until quantity increases, man-
ufacturers of high-performance systems
will continue to build custom proces-
sors from ECL and PAL logic, causing
cost to remain high.

Another reason for the high cost of
graphics processors is the need for fast
semiconductor memory. Because the
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large amounts of data manipulated for
displays must be processed quickly.
typical RAM configuration are not
sufficiently fast for graphics. While
1984 will see wider use of 256K RAMs,
the first implementation will be for
CPU /software memory. Newer 64K
RAMs with 4 x 16 bit data paths will
assist speed, and more manufacturers
will apply 16K static RAMs for higher
performance.

Display manufacturers again showed
products with increased capabilities.
However, several sources have questi-
oned the ability of producers to supply
devices shown at trade shows in large
quantities.

While several systems were shown
with 1280 x 1024 resolution and 64 Hz
refresh rates, the majority of systems
are well below this. Nevertheless, 1984
will see several monochrome systems
with resolutions approaching 2000 x
2000 and color with a displayable reso-
lution of 1500 x 1200.

An increase in the use of color flat
panel devices such as vacuum flores-
cent and liquid crystal is likely, but
primarily in instrumentation. Both
colorforelectroluminescent and plasma
suitable for graphics display are for-
seeable, but not in the near term. High-
resolution plasma displays such as the
1024 x 600 display from Sony, are
likely to be found in new portable
computers. Flat CRTs produced by
both Sony and Sinclair of Great Bri-
tain are in wide commercial use for
television and may appear in compu-
ters for alphanumeric display during
the year.

There has been a resurgence in
monochrome systems from makers such
as Apollo, Sun, Symbolics and others.
Most of these have also been seeking to
support color, so these monochrome
systems probably won’t change the
trend towards color workstations for
all applications. One trend that will
emerge during the next year is that new
display tube sizes, notably 15 and 12
inches, will be offered by system
integrators.

There have beenadvances on several
fronts for graphics hardcopy. One of
the most important was the release of a
host of plotters for under $1000 with
remarkable quality. In with newer pen
technology (faster ink, better tips) these
small plotters offer users the ability to
produce overhead transparencies and

Photo courtesy GE CAE International

printed charts with solid surfaces.

The integration of microprocessors
into plotters at all cost levels means
that, for the first time, the type pro-
duced is publication quality. even on
the smaller devices. Features such as
the ability to work with multiple color
pens have also benefitted from increased
intelligence.

Color cameras have improved on all
fronts with 4000 x 4000 line resolution
from Matrix, and a 64 Hz interface on
the Modgraph camera. On the low cost
end, Poloroid introduced a 1300 camera
that offers the lowest priced camera
system available.

Electrostatic technology, long seen
as stable, was shaken by Versatec’s
announcement of a color printer capa-
ble of near-photographic quality large
format images.

Thermal technology has appeared in
Seiko and Sony systems; the former
has been more successful in graphics
applications. The Seiko device has
grown in popularity since its introduc-
tion and is likely to compete widely for
the fast and cheap hardcopy market in
1984.

Ink jet systems from Printacolor,
ACT, Diablo and Tektronix also
received wide attention as having solved
the maintenance problems long asso-
ciated with the technology. Algorithms
for interpreting and driving the jets
made noticeable advances throughout
1983, and 1984 should see the output
from devices under $5000 approaching
photographic quality.

1983 held few surprises in input, but
some notable advances were made.
The first is the decreasing cost of
scanners such as those shown to cap-
ture halftone images from Xerox and
Panasonic. A related announcement
came late in the year from Wang
Laboratories, whose desktop system
provides office users with a scanning
technology to capture images for stor-
age and transfer via the company’s
network.

The graphics tablet is becoming
merely a cursor controller, with more

tablets used for workstation operation.
Mouse technology has been effected by
the introduction of optical mice, but it
remains to be seen whether the mouse
will play a major role in system
interaction.

While joysticks remain popular as
cursor controllers, they seem to be used
less in lower performance systems.
Less known devices such as the touch
pad have proven less than popular, and
others such as the trackball retain their
limited applications markets.

In graphics systems, high-end man-
ufacturers will continue to add capabil-
ity to remain ahead of the larger mar-
ketplace in low cost applications in the
office and for consumer electronics.
Workstations, especially for engineer-
ing and design applications are making
a shift from 16 bit to 16/ 32 and 32 bit
systems and 1984’s trade events will see
the 16032, 68010/68020 and iIAPX 386
being implemented in demonstration
models.

Hewlett-Packard will continue to
increase performance and capability of
its 9000 line under the 600 series. HP
has purchased the right to certain pro-
ducts such as a graphics board from
Metheus, but 1984 may see further
enhancements to the system from HP
itself. The most significant HP an-
nouncement will no doubt be the price
cut for this system. And the market
segment for higher performance work-
stations long dominated by Apollo will
be more competitive with entries from
Sun, Symbolics, ICL/PERQ, Mass-
comp and Ithaca Intersystems, as each
increases performance.

Mass Memory

In mass memory, 1983 was year of
innovation; in 1984, those innovations
will be tested in the marketplace. The
test increasingly will be one not only of
performance, but of reliability, servi-
ceability and field support, and of
high-volume, on-time delivery.

Most severely tested by these factors
will be Winchester disk drives. Win-
chesters are considered weak links both
in the design stages of a system and in
the final system itself. During design,
late deliveries can hold up production,
as can spec variations. In the final sys-
tem, Winchester malfunctions are a
leading cause of system down-time.
Many innovative new products enjoyed
success in 1983 based on their high
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performance. Their continued
success in 1984, however, will be based
more on their companies’ perfor-
mance—their ability to” deliver the
products as promised and service them
as needed.

Many companies are betting on the
popularity of half-height micro-Win-
chesters in 1984. Seagate’s ST212 is
indicative of this trend, as is the prolif-
eration of small companies announc-
ing high-performance half-heights. Sub-
micro-Winchesters (with platter dia-
meter less than four inches) will develop
more slowly, in direct proportion to
the development of their chief poten-
tial market, portable computers. Sea-
gate is leading an effort to standardize
media for sub-micro drives, but have yet
to announce a product (in all likeli-
hood, they will in 1984).

More plated media and thin-film
heads will be available in 1984, but
demand will continue to exceed supply.
Delays in meeting these demands are
due to the enormous cost of setting up
production facilities. These costs result
not only from initial equipment invest-
ment, but from the need to laboriously
refine production techniques to deliver
a uniform product in high enough
yields to make the operation profita-
ble. Still, a number of new companies
are gearing up for production in 1984,
and many disk drive manufacturers
will produce some of their own media
in-house to help alleviate the shortage.

Only one company— Appied Infor-
mation Memories (Milpitas, CA)
has announced a vertical-recording
Winchester drive for 1984, but consid-
erable amounts of effort and money
are going into development of the
technology at a number of companies.
Most see vertical recording not as a
flash-in-the-pan technology, but as an
inevitable next step in the evolution of
high-performance disk drives. Many
are enticingly close to having a mar-
ketable product, and this is one area in
which we may see some surprise
announcements in 1984, for products
to be delivered in 1985.

As is the tradition, flexible disk
technology is a step ahead of small
Winchesters. Half-height floppies are
already shipping in large quantities,
sub-4" drives have already reached the
point where a number of companies
are arguing over a standard. and a
vertical-recording product is scheduled

Photo courtesy Priam Corp

for shipment (of evaluation units) in
about a month.

While flexible disks hold down the
low end of Winchester back up, var-
ious types of tape trives (cassette,
quarter-inch cartridge, and half-inch)
will divide up most of the middle- and
high-end. Increasing availability of
media (thanks to a number of manu-
facturing and second-source agree-
ments), interface and format standar-
dizaiton (notably the QIC quarter-inch
cartridge standards) and even lower
costs per byte (already, tape is the
cheapest mass storage medium) will
boost tape drive’s popularity in 1984.

Another 1983 innovation that must
prove itself in 1984 is the optical disk
drive. Introduced by Optimem, a div-
ision of Shugart, the optical drive
offers extremely high capacity (a Gbyte
per disk side) at a low cost per byte. Its
ability to gain market acceptance will
affect not only the future of Optimem.
but also the future of a number of other
optical disk products at a variety of
companies, each waiting to see how the
Optimem product fares.

For the mass memory industry, 1984
will be a pay-off year. In 1983, many
system designers were impressed enough
with the new generation of high-perfor-
mance mass memory offerings to eval-
uate them. 1984 will show whether or
not they are now impressed enough to
design with them.

Semiconductors And IC’s

The phenomenal increase in the den-
sity of integrated circuits over the past
ten years has presented the 1C houses
with the problem of putting VLSI
devices into increasingly smaller pack-
ages.

Advanced bus structures. such as
VME and Multibus 11 compound the
issue. since their size constraints will
limit the number of equivalent DIPs
that may be placed on a board. Both
Motorola and Intel have taken steps
already to solve the problem. The 286
and the 68000 are both currently avail-
able in leadless Chip carrier Formats.
Motorola, for its part, has also made
its MPU available in a Pin Grid Array

providing up to 100 pins in about one
third the space of a traditional DIP
package.

But it is not only the processor com-
panies that are involved. NEC (Moun-
tain View, CA) this year announced its
IMit CMOS ROM in a 52-pin flat-
pack,and TRW made its 16x16 paral-
lel multiplier available in a 68 contact
leaded or leadless chip carrier.

Many designs have already taken
advantage of the new packaging tech-
nology. Force Computer, for example,
has a VME-based product out on the
market (their CPU-2) that not only
uses the 68000 in a pin grid array, but
also makes use of SIP RAM technol-
ogy as well. SIP’s have been around for
a long time, and have in the past
mainly found use in shrinking passive
component density. Allen-Bradley,
for example, have a wide range of
standard circuits and ohmic values in
6, 8. or 10 pin packages. Recently,
however, active components, like
RAMs have been reaching the mar-
ket from both custom and the IC
houses. Oki Semicenductor; for ex-
ample. offers64K x 4 SIP RAMs.

As processors shrink due to packag-
ing. so their power consumption is
being reduced by the use of CMOS;
and this is true not only in 8-bit
designs. Harris Semiconductor, for
example, announced the CMOS ver-
sion of Intel’s 16-bit 8086. CMOS pro-
cessors, however, must be supported
by the appropriate glue logic, memory,
and gate arrays to enable the designer
to put together a system. This year saw
arapid increase in the number of avail-
able ICs that should continue unabated
into the nineties. National Semicon-
ductor is pushing CMOS hard, as is
Texas Instruments with its Lin CMOS
telecom circuit range. LSI logic and
International Microcircuits have also
continued their commitment to CMOS
gate array processes. Perhaps more
importantly, however, it looks as though
gallium arsenide may finally be coming
out of the lab and into the commercial
world.

Although many discrete packages
are already on the market, the next few
years should see the first SSI devices.
such as latches and flip-flops. The
future promises devices such as memory
in LS1 giving the mainframe designer a
power of ten speed improvements over
conventional silicon devices. O
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DEC COMPATIBLE CONTROLLERS

Tape Dimension Ill is the only buffered tri-density
(GCR/PE/NRZI) TS-11"™"-emulating controller on the
market. The combination of its unique asynchronous
handshake design and 64K byte buffer enables it to take
full advantage of bus speeds without the risk of causing
data late conditions in other bus transfer operations. It
makes Tape Dimension 11l particularly adaptable to
systems with high speed disk drives.

The 64K byte buffer provides total immunity to data late
conditions, even at high-speed data rates on a highly
populated peripheral bus. In fact, Tape Dimension IlI
actually has greater capability than the TS-I1!

Tape Dimension 111 is completely software-transparent
to the VAX™ and PDP-1I™ Unibus environment includ-
ing diagnostics in VMS.

western peripherals

The Tape Dimension 11l controller supports up to four
dual-density (Pertec compatible) drives or four tri-den-
sity (STC or TELEX type) drives. Itis a single embedded
hex PC board that fits into any standard SPC slot.

This new dimension in tape transfer dramatically re-
duces the ratio of protocol to information data. And
tremendously increases the efficiency of Unibus utili-
zation. Find out how much it can.improve your system
throughput. Call or write today for complete informa-
tion. WESTERN PERIPHERALS, Div. of WESPERCORP,
14321 New Myford Rd., Tustin, CA 92680, Tel: (714)
730-6250, Cable WESPER, TWX 910-595-1775, Telex 472
0629. Wesper International GmbH, Tel: 089 982420.
Wesper International (U.K.), Tel: (44) 0276-20934.

TS-11, VAX and PDP-11 are trademarks of Digital Equipment Corporation

Division of WESPERCORP
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1983

Salary Survey and
Employment

Trends

An increasing hope
for the industrial
sector resides not

only in the continual
modernization of plants
and equipment, but in

a new emphasis on

employee satisfaction.

by M.R. Hanrahan,
Departments Editor

There are several factors surrounding
job satisfaction and longevity in the
electronics engineering and computer
design fields. Challenging state-of-the-
art projects put an emphasis on tech-
nological sophistication and universal
importance of products. An engineer’s
involvement in projects such as these is
obviously rewarding. However. there
are simpler top priority needs which
determine job satisfaction.

Digiral Design’ 1983 Salary Survey
represents a diverse cross-section of
age.educational background. job func-
tion. and geographical locations. In

66

tabulating our survey. it was evident,
that many readers experienced at least
a small percentage increase in salary,
however salary freezes and job lay-offs
also characterized the '83 employment
curves. Yet in light of the current eco-
nomic rebound, salaries and job mobil-
ity should be on the upswing.

Economic Factors

The U.S. faces a consumer-led eco-
nomic recovery during 1983-84, but
high real interest rates will keep real
growth modest — at a level of about
2.259%. According to 3M Corporation’s
corporate economist, John McDevitt,
industries sensitive to interest rates,
such as automotive and housing, will

experience modest growth, while the
outlook is better for industries such as

computers and electronics. “We have
shifted from an industrial/ production
economy toan information/communi-
cations/service economy. and that has
implications for every region of the
country.”

Hope for the industrial sector may
reside in the economic program passed
in 1982, which encourages moderniza-
tion of plants and equipment. This
coming reindustrialization will restruc-
ture the U.S. economy through greater
productivity improvements. “Unem-
ployment can be expected to remain at
higher rates than we would like.”
remarked McDevitt, “while skilled
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labor will become harder to find.”

Factors that could cloud the picture
of modest growth include the electron-
ics industry’s move toward protection-
ism. Restrictions on imports. McDevitt
said. could result in retaliation and
could damage jobs and industries, and
abort the expected business upturn.
The 1983 unemployment levels are
expected to ease, but slowly. Continu-
ing corporate costs weigh heavy despite
lower inflation, lower prime rate lend-
ing. more housing opportunities and
overall consumer confidence.

Two basic unemployment trends

were evident in 1983. Almost half of

those jobless in the electronic industry
fall into the category of structural or
dislocated unemployment. Employees
laid-off never return to the job due to
basic shifts in the U.S. economy based
on changes in science, technology. and
domestic and foreign competition.
Others are temporarily unemployed
due to the recession cycle only. It is
projected that the mid-80’s will witness
areturn to fullemployment based ona
5-7% jobless rate.

Survey Profile
The 1983 Salary Survey is based on a
random 1000 responses to the survey
questionnaire bound into the July '83
issue of Digital Design. Of the total
respondents, 409% are involved in the
design and development of computer-
related products sold by their com-
pany. Another 309 are involved in the
design of products utilized within their
own company, while 16% list both
functions and 3% are third-party sys-
tems designers.

Only 2% of those surveyed are part
of corporate management. Engineer-
ing management comprises 149, and

Participants

Current Annualized Salary
Salary Percent
$11-15K 7%
$16-20K 22
$21-25K 8.2
$26-30K 24.4
$31-40K 38.1
$41-50K 18.6
Over $50K 7.6
Total=-998

the largest percentage. 649 are engi-
neers at various design levels. R & D
personnel represent 149 of the survey
and 19 of the respondents are in mar-
keting management.

The largest percentage of partici-
pants, or 37%.are in the 30-40 year-old
range, followed by 259 who are 25-30
vears old. and 199 are between the
ages of 40-50. Those over-50 total 9%
and only 19 are over 60.

Of the participants representing var-
ious regions in the survey. 307 are
from the Northeast, 11% from the
Southeast, 199 from the Midwest, 59
from the Northwest. and 359 from the
Southwest.* No responses were
received from the states of Wyoming,
Alaska, South Dakota. and Maine.

*Fortabulation purposes. respondents
were grouped into five regions as
follows:

Northeast = CT, DC. MA. MD, NH.
NJ. NY. PA, Rl VT. ME. DE.
Southeast = AL. AR. FL. GA. KY.
MS. LA. NC.SC. TN, VA and WV.
Midwest = A, IL. IN. KS. MI. MN,
MO. NE. OH. OK and WI.
Northwest = AK. CO. 1D, OR. UT.
WA, WY, and MT.

Southwest = AZ. CA. NM. NV
and TX.

Salary vs. Job Function

Over

$11-15K $16-20K $21-25K $26-30K $31-40K $41-50K $50K Total
Corporate
Management 2 2 4 7 7 22
Engineering
Management 2 1 1 10 49 51 26 140
Engineering 3 11 64 192 251 93 24 638
Marketing
Management 3 7 2 2 14
Research &
Development 2 2 11 29 53 28 14 139
Other 6 6 6 13 5 3 39

Total-992

After July ('83) salary
freeze I was compen-
sated with substantial
18% raise!

— Test Equipment Design Engineer

For the last 3 quarters,
my division has
required a mandatory
48-hour work week for
all exempt employees.

— Project Engineer

After averaging almost
10 years at each pre-
vious job, my present
employer recently had
an “economy”’ cut-back
that eliminated all over-
50 engineers . . . man-
agement must realize
the stupidity of age
discrimination.

— Engineer, Svstem Design

In 1982 I received a 10%
increase, in 1983 my 3%
increase represents a

loss of spending power.

— Manufacturing Engineer

What recession????

—Video Design Engineer

Our company has not
given any raises since
June '81.

— Engineer, Control Systems Design

My salary has tripled in
the last 6 years.

Sr. Software Engineer/ Project Leader

Digital Design m December 1983

67




Salary Survey

Education

Engineering salaries are somewhat in-
fluenced by educational experiences,
but only to the extent that these visibly
contribute to present performance or
have realistic potential to contribute to
future assignments. It is not unheard
of in the engineering field to advance
on practical knowledge gained through
work experience rather than place-
ment by degree earned. However, a
B.S./B.A. is still considered necessary
for advancement.

Over 50% of the survey respondents
hold a B.S./B.A. degree and 23% went
on to get an M.A./M.S. degree.
M.B.A.s represent 2% of the survey
and 49, have received doctoral degrees.

Sixty percent surveyed received their
degree in electrical engineering, com-
pared to a 129 Computer Science
degree response. and mechanical engi-
neering and physics each had a 5%
response. The emphasis placed on
engineering education has left the realm
of theorist and entered the world of
practitioners. Engineering graduates
are more inclined to join short-term
product projects rather than engage in
long-term research.

Esquire Magazine, in a May 1983
article entitled “The Mass Production
of Engineers™ charted this trend as a
response to the mood of the times.
Students are now focused on getting
the degree and going to work with
financial rewards forefront in their
minds. The public sector is worried
about reviving a declining industrial
base. Funding for many of the engi-
neering programs comes from major
corporations — Xerox, Exxon, ITT.
General Motors —  which hope to
benefit from the results. In the mean-
time. the need for long-term research
and theory development is an impor-
tant concern.

The question is whether universities’
engineering programs can afford to
support all concerns at a time of
shrinking resources and rising enroll-
ment pressures. The surge is creating
serious stresses in the educa-
tional system.

Projected Shortages

The American Electronics Association
(AEA) forecast an annual shortage of
nearly 23,000 EEs and computer scien-
tists for the years 1983-87. In its report,
“Technical Employment Projections.

68

Salary

Highest
Degree
Earned:

Education vs. Salary

$11-15K $16-20K $21-25K $26-30K $31-40K $41-50K $50K

Over
Total

No college 1 4

Under two
years of
college 1 5 6

Two years
of college
or more
(but no
degree) 1 2 10

27 22 9 4 75

Associate
degree 7 9

24 13 6 59

B.S/B.A.
degree 2 6 50

145 200 73 28 504

M.A/M.S.
degree 1 2

30 101 70 21 225

M.B.A.
degree 1

Doctoral
degree

Other (not
listed
above) 1 1

4 4 1 2 13

Total=996

1983-1987", the AEA surveyed 815
companies, employing a 370,881 per-

son technical workforce at the end of

1982. After tallying the returns, it pro-

jects that by 1987, the demand for EEs

and computer scientists will reach
197.662.

Teaching positions in clectronics and
computer science programs are vacant
due to the inability of universities to
compete with the salaries offered by
industry. Esquire cites California’s San
Jose State University, where an EE
graduate going into industry with a
B.A.can make up to $6,000 more than
a professor with a Ph.D.. resulting in
40% of the faculty jobs left unfilled.

Those who have been out in the field
for some time are also facing gradual
obsolescence of their training and must
supplement their knowledge with con-
tinuing education programs. One such
program that addresses this problem is
Northeastern University’s State-Of-
The-Art Engineering Program. Older
engineers wanting a career transition
are realizing the need to upgrade skills
and knowledge. Recent graduates turn
to continuing education programs to
increase their marketability in very
specific areas.

The challenge to educators was
recently stated in the U.S. Senate’s

Morrill Technology Act: “The future
international industrial competitive
position of the U.S. depends on main-
taining U.S. scientific and technologi-
cal leadership. increasing the rate of
innovation, and increasing the produc-
tivity of our basic industries. all of
which require a well-educated, moti-
vated. and technologically proficient
work force.”

Job Security

Despite the economic constraints of
the last 16 months, 80% of the survey
participants received some sort of
salary increase in 1982/83. In avoiding
employee lay-offs, corporations insti-
tuted across-the-board freezes result-
ing in 17% of total participants
receiving a salary freeze, 29 expe-
rienced a cut-back in salary, and less
than 19 were actually laid-off.

Mobility

The apparent mobility found in engi-
neering is supported by the phenom-
enal employee migration from
company to company. Over 509 of the
respondents have been with their pres-
ent employer between 1-5 years. and
55% had been with their previous
employer [-5 years. Considering that
most respondents fall into the 30-40
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Salary vs. Age

Over

Age $11-15K $16-20K $21-25K $26-30K $31-40K $41-50K $50K Total
20-24 2 5 23 43 7 80
25-30 1 10 30 96 94 8 5 244
30-40 2 5 25 72 176 67 24 371
40-50 1 4 21 69 71 22 188
50-60 2 9 25 32 20 88
61-65 8 5 2 18
Over 65 1 1 2 4

Total=993

vear-old range, it can be assumed that
the length spent at each employer
lengthens with age and experience.
Regarding long-term employment with
only one employer, 69 had been with
their company 15-25 years, and 2%
had been at the same company for over
25 years. It is interesting to note that
22% had been with their previous
employer less than one year. Job
switching in the EE and computer
design fields is acceptable, and at times
recommendable, considering the life-
spans of technology related operations.
Of those respondents in supervisory
positions, less than 19 supervised over
100 employees. while 499 did not have
any supervisory responsibilities, and
489 supervised between 1-10
employees.

Job Functions And Salary
When comparing salaries to job func-
tions, those paid the highest salaries
fall under engineering management. In
the over $50K range, 269 are engineer-
ing managers. At the engineering level,
249 are in the over $50K range. How-
ever, the bulk of the responses were
received from engineers whose salary
is between $30-40K. The next largest
group, 199%, are engineers in the $26-
30K range.

Age vs. Salary

The comparison of the age to the

salary found the largest percentage of

respondents are 30-40 years old and
are in the $31-40K salary range. Of the
993 total responses, the extremes
included 7 of the 20-24 year-olds are in
the $31-40K range and 24 of the 25-30
year-olds are in the over $50K cate-
gory. Most 25-30 year-olds are in the

$26-30K category representing 249 of

the whole.

Regions

Regional break-outs of salary clearly
indicated those with the highest median
salary are in the “technology centers”
such as Silicon Valley and areas sur-
rounding Boston and Northeastern
New England. In determining a median
salary range for a region, the total
number of participants were divided in
half with an equal number above and
below the middle salary value.

Of an approximate 309% response
from the Northeast region, 109 are in
the $31-40K range constituting the
bulk of participants. This value is sur-
rounded by 7% in the $26-30K range
and 6% in the $41-50K salary range.
The Northeast is definitely centered in
the high-tech area surrounding Bos-

Regional Salaries
Total = 987
Over Median
Salary $11-15K $16-20K $21-25K $26-30K $31-40K $41-50K $50K Total Salary

Region
Northeast 2 3 18 70 101 56 21 271 | $33,000
Southeast 1 1 12 29 42 20 7 112 | $31,000
Midwest 1 13 22 51 64 26 9 186 | $30,500
Northwest 1 1 6 14 27 9 2 60 | $33,000
Southwest 1 4 21 79 146 70 37 358 | $34,250
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We've just experienced
about 40% lay-off/
transfer, but are
starting to gear up for
a new program.

—Sr. Engineer|/ Computer Design

Lay-off just meant an
opportunity to get a
better job with a good
raise.

— Program Manager

ton, with the State of Massachusetts
garnering the highest salaries and most
participants. Roughly 2% or 21 partic-
ipants make over $50K in a region
where job mobility, start-up opportun-
ities, and research facilities are
abundant.

The Southeast region is a developing
area with the “research triangle™ area
of North Carolina, Georgia and South
Carolina. The median salary is
$31,000. Of the 112 participants from
this region, 3% are in the $26-30K
range. with the bulk of respondents in
the $31-40K range. The Midwest
showed the lowest median salary at
$30.,500 and a relatively high percent-
age in the $16-20K salary range.

The Southwest including the state of
California and its Silicon Valley pre-
dictably included the most respondents
and the highest salaries. The $34.250
median salary of the total 358 respond-
ents is surpassed by 70 participant’s
$41-50K salaries and 37 in the over
$50K category.

Summary

In surveying the 1983 salaries and
employment trends in the engineering
and computer design fields it is evident
that the recession and economic hard-
ship of 1983 did not have the devastat-
ing effects on this industry as it did on
other sectors. With an emphasis on
education and the job mobility allowed
EEs, a high demand for technical pro-
fessionals will continue throughout the
1980s. O
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OMNIBYTE

OB68K/MMU
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FOLLRE Rty ,
HIACKSCE S 'L

68010 CENTRAL PROCESSING UNIT WITH MEMORY MANAGEMENT

GENERAL DESCRIPTION

The OMNIBYTE OB68K/MMU is a Central
Processing Unit (CPU) that has been designed
specifically for use in larger memory-managed
computer systems. Although, without making
use of the MMU capability, this computer may
be used as a normal fixed memory mapped
microcomputer. Special attention has been
given to fulfilling the needs of modern oper-
ating systems.

The OB68K/MMU CPU has been carefully
designed to meet the most current |IEEE 796
bus (MULTIBUS)* specifications. The board
implements full address and bus arbitration
for single and multi-processor systems and
has been designed for compatibility with a
wide range of existing Multibus products.

Features include:

* 68010 Virtual Memory Processor

* 10-MHz operation standard

* Up to four 68451 Memory Management
Units—up to 128 individual memory seg-
ments (1 - 68451 (32 segments) standard)

* High speed iLBX* memory port— Local
direct-access memory bus for high
speed data transfers.

* User programmable 128 x 8 PROM for
serial number or other encoding for
software security.

* Prioritized 8-channel DMA port with ad-
dress translation

* Realtime Calendar Clock with battery
backup

* Two 28-Pin RAM (4K Bytes) standard/
up to 16K Bytes optional

* Two 28-Pin ROM sockets for monitor
and/or boot PROMS

* Two asynchronous serial ports (RS-232C)

* Programmable baud rate generator (50
to 38.4K BAUD)

* Flexible 68230 parallel
24-bit timer circuit

* 16 Megabyte (24-bit) direct memory
addressing

* 7 Prioritized auto-vectored or
vectored interrupts

* Multi-Processor bus arbitration

* Optional VERSAbug terminal monitor/
debugger firmware program

* |EEE 796 BUS compatible

* Compliance-MASTER D16 M24 116 VO2L

* A two year limited warranty

input/output

bus-

FOR MORE INFORMATION ABOUT THE OB68K/MMU SEND $10 FOR A DETAILED TECHNICAL MANUAL. Contact Sue Cochran, Sales Manager.

Quality, Reliability,
Performance

AVAILABLE 1ST QTR. 84.

OMNIBYTE

*Multibus and iLBX BUS are trademarks of Intel Corporation.

OMNIBYTE CORPORATION
245 West Roosevelt Road
West Chicago, lllinois 60185
(312) 231-6880

Intl. Telex: 210070 MAGEX UR
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Multibus IT —
A Top Down Approach

The Multibus II bears a great deal of
resemblance to its predecessor Multibus I.

by David Wilson, Technical Editor

A system’s integrator working with
board level products is faced with a
disheartening set of compatibility prob-
lems. These problems have arisen
because the evolution of bus-related
cards has haphazardly grown out of the
availability of low-cost microprocessors
and support circuitry from the IC
houses. Early busses simply mimicked
the pin-out of a specific processor, tim-
ing varied between cards from different
manufacturers, and no thought was
given to how the busses would evolve
over time to fill the needs of the
designer.

Indeed, many design attempts to put
newer microprocessors onto old bus
structures resulted in subsets of the old
bus. As a result, the only claim to com-
patibility lay in the size of the card and
the number of pins on the connector.

Intel’s Multibus fared well in these
early days, primarily due to its ability to
support newer generations of VLSI
products as they became available, with-
out kludging. From an initial support of

8-bit machines, Multibus boards are
available today that support the 8086,
286 and 68000 processors. Although it
may have been a stroke of luck that
Intel chose 20-bits of addressing initially
(on P1), then dedicated 4 more pins (on
P2) to allow for 24, today the Multibus
is one of the most popular busses in
the marketplace, and over 1,000 boards
are available for the designer to choose
from.

As the success of the Multibus grew,
Intel continued to enhance its architec-
ture. This year (Digital Design. Febru-
ary, 1983, p. 76) two additional bus
structures were added (the iLBX bus
and the Multichannel 1/ O bus) to meet
the need for higher performance sys-
tems designs.

As their Multibus product line con-
tinues to gain a large proportion of
market-share (comparable only to
Digital’s Q-bus), many manufacturers
have expressed concern with the old
problem of finding themselves trapped
in a market niche due to the limitations
of their bus. This was specifically
brought home by the joint announce-

ment of support for the VME bus by
Motorola, Mostek, Signetics and
Thompson — CSF. The VME bus
appeared to many to be the panacea for
the '80s, addressing problems in the
high-performance area such as CAD

CAM and robotics where designers are
pushed for loss of computing power
and memory addressing space on con-
ventional busses. A 32-bit address and
data path coupled with the DIN Euro-
card standard offered a serious viable
alternative to the Multibus 1. Under-
standably, Intel's answer was to pro-
duce an evolutionary growth path for
the Multibus I, which it has done with
the recent introduction of Multibus 1.

The architecture of Multibus I1 bears
a great deal of resemblance to its prede-
cessor. It consists of the parallel system
bus (iPSB), the local bus extension
(1ILBX 11), the serial system bus (iISSB),
and the iISBX 1/0 expansion bus and
the Multichannel DMA 1/0 bus
(Figure 1).

While the Multibus 1 interface, pio-
neered the multiple bus approach, the
Multibus 11 system architecture has
refined it and extended its range. both
at the high and low end. Each multiple
bus structure is tailored for a particular
purpose. This is part of a design philo-
sophy called “functional partitioning,”
a modular design approach that entails
breaking an overall problem into man-
ageable pieces based on function. For
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Figure 1: Multibus 11 System Architecture.
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Figure 2: Multibus 11 Message Passing. . CPU A requests transfer
of object: 2. Data Movement is negotiated; data movement is
independent of either processor: 3. Processor Bassigns memory for

object and is signalled of object availability.
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defined, they are implemented by
optimizing each for its specific require-
ment. The Multibus I1 system architec-
ture defines standard interfaces between
each functional module and tailors
each interface to its specific function.
For example, the parallel system bus
(1iPSB bus) is optimized for interproces-
sor communication and data move-
ment. The local bus extension (iLBX 11
bus) is similarly optimized for high

speed execution. And the serial system
bus (iISSB) is optimized for low-cost
interprocessor communication, allow-
ing the designer cost-effectiveness over
a wide range of configurations.

The 1PSB supports four address
spaces: a 32-bit wide memory address
space, a 16-bit 1/ O address space, a 16-
or 32- bit message address space and a
16-bit interconnect address space. Data

is clocked at 10 MHz and can be up to
32 bits wide. It has a burst transfer
capability (similar to Digital Equip-
ment’s block mode transfer on the
Q-bus) that can yield a maximum
sustained bandwidth of 40 Mbytes/ sec.
The burst is implemented as a single
address cycle followed by multiple data
transfers which maximize bus
bandwidth.

single-step through programs.

Test Board For The Bus

A single board design aid for the Multibus has recently been
introduced by Zendex (Dublin, CA). Priced at $565, the
ZX-906B, provides nine latching hexadecimal displays that
display 20-bit address and 16-bit data values as they occur
on the bus and selects the bus cycle type for the values to be
displayed. An 8/16 bit selector switch blanks unused por-
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