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Now for the first time, one terminal
gives you the mobility to draw on an
entire universe of graphics software —both

PLOT 10 and ReGIS —plus full ANSI text-editing!
Introducing Qume’s new QVT 311GX., the only

monochrome graphics terminal that offers full com-
patibility with both Digital’s VT 125 and Tektronix’ 4010/
4014 series. . .for substantially less cost than either! The QVT
311GX provides full bit-mapped graphics on a 14” non-glare
white phosphor screen, with four shades of gray. There’s an

optional mouse device as well.
agl'aplllCS tet IIllIlal As with all Qume terminals, the QVT 311GX is engineered to
the highest standards of performance and reliability, and

o )
‘ t mt letS YOll move backed by our experience and resources as an [TT company. So

whatever moves you make in the years ahead, you know we'll

m all dlreCtIOn.S, be there with expert service and technical support.
1 For more information about the QVT 311GX
we Il be there.

and Qumes other graphics and alphanumeric
terminals, or our full line of daisywheel printers
and disk drives, call (800) 223-2479.
Or write Qume Corporation, 2350 Qume Drive,
ONOCHROME San Jose, CA 95131.
TERMINAL

" Tekeronix 40104014 and PLOT 10 are registered ap— 1] DM
. trademarks of Tektronix Inc. VT 125 and ReGIS are "
trademarks of Digital Equipment Corporation, ANSI is =
designed to American National Standards Instirute, i A
R T T oy

QX T-311GX.

Inc., ANSUX3.64:1979 guidelines. Subsidiary of ITT
. © 1984 Qume Corporation. /
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Now

~ your IBM PC
~cansee
! like a hawk!

Datacube’s real-time frame grabber
matched for CCD cameras.

Datacube’s new IVG-128 is the perfect match for
QC inspection and medical imaging applications on
the IBM PC.
B Real-time video acquisition with 384H x 512V
resolution and 256 grey levels or pseudo-color
output (256 colors out of 16 million configurable
palette). See how easy it is to make your computer see
B CCD & CID cameras map directly and efficiently like a hawk. Call or write Datacube Incorporated,
in the memory space. These cameras include 4 Dearborn Road, Peabody, MA 01960, Telephone:
Sony, Fairchild, Panasonic, Hitachi, NEC and GE. (61 7) 535-6644.
* M Single, low-power board is cascadable for 24-bit
true color processing.
B Dual phase-locked loop for excellent display
stability and locking to external video tape input.
B Language-independent image processing and
pattern recognition software routines.
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We make computers
that design what you make.

We're Apollo Computer, the fastest growing professional work-
station company in the world. And for some very good reasons.

We introduced a new standard in the computer industry.
In1981, we introduced the next step in the evolution of the
computer. With the logical successor to time sharing: DOMAIN ® processing.
DOMAIN processing puts on the desk of every technical profes-
sional exactly what they need to design and develop new products. Dedicated
32-bit workstations with the compute power of a mainframe. Closely-integrated, 4
bit-mapped graphics. And a high speed local area network that shares information
and resources. The result is a fully integrated, dynamic environment that lets
your technical professionals produce better, more innovative new products in
considerably less time. With considerably lower development costs.

>

From left to night

application software from: B S
Mentor Graphics Corp., Design i
Interleaf, drawing of a
Auto-Trol, bulkhead.
The MacNeal-
Schwendler Corp.

Racal-Redac,

Automated Impact,

GE/CAE International, Documentation
ORACLE Conp. with B "
and GE Calma Co. integrated Stress
graphics and analysis of
text. a soft-drink
R bottle.
a
Logic design
sitmulation.
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We have a family of compatible workstations.

Today, we have an unprecedented range of DOMAIN workstations
to meet whatever design and development needs you may have. From our high
performance VAX" 780-class DN660 (color) and DN460 (monochromatic) for
applications like finite element analysis and solids modeling, to our midrange
“» DN550 for applications like integrated circuit and printed circuit board design.

, To our low cost DN300 series for applications like software engineering and tech-
nical illustration. And all of our DOMAIN family of workstations are completely
compatible.

We have nearly 300 technical applications packages.
: To stay competitive today, you have to look beyond automating
individual tasks. So we allow you to automate the entire development process.
With nearly 300 of the most powerful and prestigious third party applications
packages available today.

If you'd like to know how we can help boost your technical
professionals’ productivity and shorten your product development cycle, you
have only to ask. Write or call Marketing Communications, Department Al,
Apollo Computer, 330 Billerica Road, Chelmsford, Massachusetts 01824
(617) 256-6600 Ext. 4497.

DOMAIN®is a registered trademark of Apollo Computer.
VAX™ is a trademark of Digital Equipment Corp.
ORACLE® is aregistered trademark of ORACLE Corp.
© Apollo Computer, Inc. 1984.
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Industry Review: Universal Access Boosts Value Of Data & Systems
by Julie Pingry
As VLSI technology profoundly changes the configuration of computer systems, it is impacting commu-

nications as well. Smaller packages, more sophisticated and extensive functions, diagnostics, and
higher performance in products are trends for both computers and communications.

Designer’s Guide To The VME Bus
by Dave Wilson

Like most other marketplaces, the push toward higher performance systems is now evident in the
industrial automation world. Inevitably, 32-bit buses have emerged to provide a solution to the systems
architect looking to upgrade.

1984 Salary Survey
by Mary Rose Hanrahan

Amidst an economic landscape that has been radically altered by low inflation, deregulation, the strong
dollar and new technology, prospects for the engineering profession remain bright. The demand for
engineering professionals will have increased by 40% between 1978 and 1990, translating into 480,000
new jobs in computer science and 250,000 in engineering.

32-Bit ICs Enhance Array Processor Performance
by Dave Wilson

Future high performance processors/controllers require faster processing rates, higher machine
densities, and greater system reliability. The need for virtual memory support, increased memory
bandwidth and improved precision means a growing demand for 32-bit performance.

CPU Architecture, Part ll: Dataflow Computers Encroach On von Neumann Territory
by Ronald Collett

Von Neumann computers can be thought of as instruction driven systems which depend on the
program counter for specific guidance. Dataflow machines, on the other hand, seek to completely

decentralize program control by relying on a data driven architecture. These new systems are viewed
as strong contenders to challenge the traditional von Neumann style of design.

ON THE COVER

The SYS68K/GDC-1 is a VME bus compatible high-resolution graphics system for raster scan monitors, designed and
manufactured by Force Computers, Inc. It allows VME bus computers to generate and display mixed graphics and
alphanumerics on a standard monochrome or RGB color monitor. The subsystem consists of one GDC-1M master board
(shown on the cover) and one GDC-1S slave board communicating via a local extension bus that can be expanded by one or
two additional GDC-1S slave boards for additional capabilities. Photo courtesy Force Computers, Inc.

FMfRITAI MECIrEAl m NErENNRED 1989 | 3

x
i
173
o
=
]
(7]

E <
T
a
o
w
=
=
>
n
w
=
o

- D

L O

F O




i
4
SIS
7

DIGITAL'S NETWORKING.
AN OPEN WINDOW TO
DYNAMIC MARKET GROWTH.

path for you and your customers.  porate the best price performance  You can communicate with main-

If you want to significantly
enhance your OEM product
offerings and enable your prod-
uctstofitin easily with your cus-
tomers’ distributed computing
environments, consider the ad-
vantages of Digital Network
Architecture.

No other company offersa
wider range of efficient network-
ing options tailored to OEM re-
quirements. And no other com-
pany does so muchto help you
and your customers achieve the
full benefits that networking can
provide.

With Digital as your OEM

DIGITAL NETWORK
ARCHITECTURE, YOUR
WINDOW TO THE
WORLD.

Digital Network Architecture
(DNA) isthe most comprehensive ==+
communications strategy yet i
developed, and currently imple-
mented in proven, deliverable
products. It supports several _I
communicationstechnologies. 2 Diyé??zls] ¢
And it can accommodate future X.15 {0DCmp Shon
standards as they emerge be-
cause DNA isimplementedina
layered structure consistent with

supplier, you'll have the products  the ISO Open Systems Intercon- e
you need to make localand wide Nectmodel. (- Pt

area networking an essential

AsanOEM, DNAgivesyou 57

part of your marketing plan. And ~ tremendous marketing and prod- .

) Digital Equipment Corporation, 1984. Digital, the Digital logo, DECnet, Professional 300 Series, M

VAX are trademarks of Digital Equipment C

componentsin your systems.

frame systems. You can match the
technology to the job. And, most
importantly, you can keep pace
with your customers’ distributed
processing needs as they
develop.

DECnet™ software lets you
link Digital’s systems in both local
and wide area configurations.

It supports high-speed local area
network communications using
Ethernet. And it provides gate-
ways to allow Digital's computers
to communicate with other ven-
dors’ systems over private lines
or packet switched X.25 net-
works. This means you can tailor
your products to fitin with your
customers’ current and future
networks.




BENEFITS FOR
YOUR USERS.
BENEFITS FOR YOU.

The benefits you and your
customers get by incorporating
Digital’'s networking capabilities
are virtually unlimited.

First of all, your systems can
incorporate recognized industry
standards. Such as Ethernet
(IEEE 802.3 specification), X.25,
and others.

In addition, our growing set
of network-based products,
including a distributed database
system, allow your single systems
to easily grow into networks. Your
applications can access remote
data and other resources trans-
parently, with no extra develop-
ment required.

This means that, with Digital,
your systems are in an excellent
position to be widely used in
your customers’ computing
environments.

ENGINEERED
FOR SUCCESS
IN MULTIVENDOR
ENVIRONMENTS.

Your products need to com-
municate with equipment from

different vendors. Ethernet was
designed with this factin mind.
Today, Ethernet-based networks
are proliferating across all appli-
cation segments - such as CAD/
CAM, ATE, factory automation
and medical applications.
Digital’s networking systems
allow Ethernetto be partof a
single-source solution for your
OEM installations. And DECnet
gateways provide highly func-
tional links to other non-Digital
communications environments.
Inshort, DNA and Digital’s
products do the most to ensure
that your systems will fitin with
both new and existing networks.

WE’LL BACK YOU
WITH TRAINING
AND SUPPORT.

Ifyou're already a Digital
OEM, you know the advantages
of Digital training and support. It's
secondto noneinthe industry.

We can give you the skills to
configure, market, install and
service local and wide area net-
works effectively. We'll help you
make the most of our networking
productsin your systems.

Digital representatives are

available for pre-sales consulta-
tion and installation assistance.
And our world-wide service orga-
nization can provide all the on-site
network maintenance your
customersrequire.

from Digital part of your product
line, send in the coupon below or
contact your Digital Sales Repre-
sentative or a Digital Authorized
Industrial Distributor. Or call
1-800-848-4400, ext. 139.

BEST ENGINEERED
MEANS ENGINEERED
TOAPLAN.

The communications sys-
temsimplemented as part of
Digital Network Architecture, like
all Digital hardware and software
products, are engineered to
conformto an overall computing
strategy. This means our systems
are engineered to work together
easily and expand economically.

Every system we make - from
the Professional™ 300 Series
workstations, to our MicroVAX ™
supermicro, to our high-end
VAX™ computing systems - can
cooperate using DECnet soft-
ware. Only Digital provides you
with asingle, integrated comput-
ing strategy, from chips to 32-bit
systems, and direct from desktop
to datacenter.

For more information about
how you can make networking

Circle 2 on Reader Inaiirv Card

[[] Please send more information about
Digital Network Architecture and
DECnet

[]1'dlike the whole story about OEM
networking opportunities with Digital
Please have your representative call
today

State Zip

Sendto: Digital Equipment Corporation,
77 Reed Road, HL02-1/E10, Hudson, MA
01749

THE BEST ENGINEERED
COMPUTERS
IN THE WORLD.
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VAP-64...

CUTS ARRAY PROCESSORS
DOWN TO SIZE

e,

spee ory.

Ygu get VMEbus rehabillty and the VAP-64's
unparalleled performance. Compared to other
array processors with similar capability, the
VVAP-64 offers the lowest cost per function,
per unit time... in a fraction of the size.

VAP-64 FEATURES:

= VMEBUS-COMPATIBLE (16 BITS)

= UP TO 107 OPERATIONS/SEC

® 50 KHZ REAL TIME PROCESSING BANDWIDTH

® 19 HIGH-LEVEL, EASY-TO-USE INSTRUCTIONS

B FFT, COMPLEX DEMODULATION, FIR FILTER AND
PEAK PICK INSTRUCTIONS

# HAMMING WEIGHT (STANDARD)

® BUILT-IN SELF-TEST

® CAN DO ITS OWN CONTROL OVERHEAD

DSP SYSTEMS CORPORATION

1081 NORTH SHEPARD ST., M/S-E

ANAHEIM, CA 92806

PHONE: (714) 630-1330 * TELEX: 298615 DSPS UR

DS

DSP SYSTEMS ALSO OFFERS OTHER ARRAY PROCESSORS FOR MULTIBUS™ SYSTEMS
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Digital Design is your

forum —your inputs help

ELL US YOUR THOUGHTS iespne macsine et
esting 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 you'd 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: Editor, Digital Design, 1050 Commonwealth Ave., Boston, MA 02215.
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This Lundy has an all-pervasive
breath-takingly beautiful 4097th color.
I's called high resolution.

Lundy’s T5484 Color Raster Graphics Terminals have the highest color resolution available.
Think of that resolution as a Super Hue—a 4097th color—that mixes with all other 4096 colors
to make each as sharp as you've ever seen.

Our 5480 Series of color raster termi-
nals and workstations aren’t the only
ones with 4096 colors. But the colors
have never looked so good. Because
resolution has never been higher.

New standards.

The 1536 X 1024 pixels set a new
standard for displayable resolution.
Raster staircasing is significantly reduced
without the complexity of anti-aliasing.

But new standards don't stop with
highest resolution. Areas are filled vir-
tually instantaneously so the 5480 Series
also sets a new standard for polygon fill.

Vector generation sets a new standard,
too. The time lapse between the mo-
ment you draw until the picture is
generated is as much as 50 percent
faster than many others.

Enemy of obsolescence.

You shouldn’t be forced to ditch
programs in place when you buy a new
terminal. For that reason, standard with
all 5000 Series models is a Tektronix

Lundy’s 5484 color raster design workstation.

4010 or 4014 Emulator with mixed-mode
software switch for enhancing existing
programs with color-native protocol.
Currently, our terminals can be driven
by many of the leading software prod-
ucts. And the list is growing rapidly.
Because Lundy is committed to an ag-
gressive third-party software develop-

ment program to provide the most
comprehensive application packages.

Lundy will help you
see more in graphics.

When you look at our 5480 Series,
take a close look at Lundy, too. We're a
company thats as good as its products.

A company that balances high tech
with solid business sense.

A company as proud of its service
(one of the largest service organizations
in the industry—39 locations nation-
wide) as its engineering expertise.

A company you can count on to help
you see more in graphics—and get
more out of graphics—both now and in
the long term.

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

®

LUNDY

The Lundy 5688 displays 256 high resolution colors at a time. User downloadable character fonts: programmable character sizes.
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Solid-state magnetic-bubble memory from Bubbl-tec”

Mass storage

that works
where disks
don’t!

Now that computers are
down on the factory floor,
up in airplanes and out in the

field you need solid-state mass
storage, like Bubbl-tec® magnetic-bubble
memory systems Unlike disks, they stand up to the dirt, dust, temperature
extremes, shock and vibration that plague real-world computing.

Bubbl-tec systems provide battery-free, non-volatile mass storage from 128
Kbytes to 8 Mbytes, with extremely fast access to every data block. They plug
directly into your microcomputer bus—no extra chassis or power supply.

Since 1979, we've been shipping systems for every

. popular micro bus, including Q" MULTI™ STD,
S-100,VERSA and VME™ In fact, we have
more systems in the field than any
other bubble-system supplier.

Send today for your free
catalog. Our mass stor-
age solutions have

a solid foundation.

3 3ubbhtac

sion of PC'M Inc
6800 Slerra Court

Dublin, California 94568
Telephone: 415/829-8700
TWX/Telex: 910/389-6890

BUBBL-TEC INTERNATIONAL DISTRIBUTORS: West Germany: Scantec GmbH 089-859-8021
France: Microel S.A. 6-9070824 « Switzerland: Micro-System-Technik, AG 01-520355
Italy: Telcom 02-4047648 « Norway: HCA Melbye 02-106050 = Sweden: TH Elektronik AB 08-362970
South Africa: Electronic Building Elements PTY, Ltd 12-46-9221/7

Bubbl-tec is a registered trademark of PC/M, Inc. Q-Bus is a Digital Equipment Corp. trademark.
MULTIbus is a registered trademark of Intel Corp. VERSAbus and VMEbus are Motorola, Inc. trademarks.

. VMEbus™
Bubble Systems provide
up to 8 megabytes of mass storage
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DIGITAL DESIGN will reprint any article from past or present is-
sues. Reprints are custom printed. Minimum order: 1,000 copies. Pur-
chase order or letter of authorization required.

Allow one month from receipt of order for delivery, unless previously
arranged and confirmed.

Advertisements alone can also be reprinted. Call (617) 232-5470, and ask
for reprints.
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DIGITAL DESIGN serves the manufacturers of com-
puter-related OEM products. This includes primary
computer and systems manufacturers, systems inte-
grators, components and peripheral manufacturers,
integrating OEM’'s and commercial end users. These
companies manufacture products used to control
machinery, equipment and information in manu-
facturing, material processing, machine tools,
packaging. health care, defense, data processing,
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and business operations.
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SUBSCRIPTION POLICY

DIGITAL DESIGN is circulated only to qualified
research, development and design engineers and
engineering managers primarily responsible for
computer products and systems in OEM plants. To
obtain a complimentary subscription, request (on
company letterhead) a qualification card from Circu-
lation Director. For change of address, attach old
address label from recent issue to new company
letterhead or note. Send this plus request for new
qualification card to:

Circulation Department, DIGITAL DESIGN, Berkshire
Common, Pittsfield, MA 01201

Subscription rates: non-qualified subscribers (US
and Canada) — $35/yr; foreign — surface mail —
$45; air mail — $70. Single copies — $4.

Authorization to photocopy items for internal or per-
sonal use, or the internal or personal use of specific
clients, is granted by Morgan-Grampian Publishing
Co. for libraries and other users registered with the
Copyright Clearance Center (CCC) Transactional
Reporting Service, provided that the base fee of
$2.00 per copy, plus $.25 per page is paid directly to
CCC, 21 Congress St., Salem, MA 01970. 0147-
9245/84 $2.00 + $.25.

DIGITAL DESIGN solicits editorial material and
articles from engineers and scientists. Contributors
should submit duplicate manuscripts typed with two
spaces between lines. All illustrations should be
clear; components on all schematics and line draw-
ings should be labeled. The editors assume no re-
sponsibility for the safety or return of any unsolicited
manuscripts.
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- Sell someone a Genicom 3000,
“and it may be some time before
you hear from them again.

even the toughest conditions for years. - de p : atic she ers, docum
- The result has been a large number of very satis- inserters, multi-color printing and graphics, plus

fied customers, which means a large number of more.There’s such a diversity of models, features
satisfied OEM's. But durability is only part of the

and options, you can choose just the right printer
Genicom 3000 printer advantage. and you don't have fo pay for things you don't need.

The Genicom 3000 family of printers offers multi- See how long you can keep your customers satis-
model flexibility combined with single design sim- fied...with the long lasting, field proven printers that
plicity to give OEM's real dollar savings with price/ have earned the respect of OEM’s nationwide—the
performance matching for every customer. Parts Genicom 3000 family.

e - é&s Wil g g
— A :ﬂ‘ﬂﬁ‘ “'?“i% 5 d‘.nf r?'J;f‘:;;f; W3
The New Printer Company.

Genicom Corporation, One General Electric Drive, Waynesboro, VA 22980 In Virginia, call 1-703-949-1170
For the solution to your printing needs call

TOLL FREE 1-800-437-7468 Circle 9 on Reader Inquiry Card
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FORCE COMPUTERS
System 68000 VMEbus

Single board solutions for 16/32 bit “open systems”™
in industrial, business, and scientific environments

If your application requires advanced technology available in production quantities
if quality, reliability, and price/performance ratio are the major criteria for supplier selection
— then compare our product portfolio with other alternatives.

® Three CPU’s for most applications from intelligent I/O controllers to multiuser/
multitasking environments with powerful UNIX* or real time operating software PDOS*
and up to 1M byte of on-board memory: CPU-1B, CPU-2, CPU-3.

® Two DRAM Boards: 512KB and 2MB; two SRAM Boards: 128KB and 512KB.
RAM/ROM Board: 512KB (max.); DRAM-1, DRAM-2, SRAM-1/2, RR-1/S/E

® Mass memory interface boards with either direct control of up to seven
drives (WFC-1) or intelligent VMEbus interface to SASIbus with DMAC (SASI-1).

® Six-channel serial I/O board with Multi-Protocol-Communications-Controller (SIO-1).

@® 32-channel parallel I/0O boards either optically isolated (1000V) with DMAC
(OPIO-1) or TTL-level with 64 mA drive capability signals (P1O-1).

® Intelligent high resolution graphics subsystem (master/slave) with resolution
of 1024 x 1024 pixels and up to 12 bits of pixel depth. Powerful graphics operation
through local 68000 MPU in parallel with 7220 graphics controller(s) GDC-1M/18S.

® Winchester/Floppy drive modules with up to 80M bytes: WFMOD-20/80.
Auxiliaries: Backplanes, chassis, power supplies.

@® A variety of Software Products, e.g.:
PDOS* — Real-Time, Multi-Tasking, with Basic interpreter,
Pascal, Fortran 77, and C Compilers.
COHERENT* - UNIX* V.7 compatible with C Compiler, Pascal and Fortran 77 in
preparation.
® UNIX* - SystemV, Multi-User, Multi-Tasking.
® In development: memory boards with byte parity and 32 bit addressing;
dedicated LAN-Controller; high performance communication I/0.

Supported by a worldwide network of distributors and representatives,
FORCE Computers is recognized by its customers (and competitors) as the leading
supplier of 68000/VMEbus board products.

*PDOS is a trademark of Eyring Research, COHERENT is a trademark of Mark Williams Co., UNIX is a trademark of AT&T.

Consider, compare, and contact: FORCE COMPUTERS, INC.
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FORCE COMPUTERS INC.  FORCE COMPUTERS GmbH
2041 Mission College Bivd.  DaimlerstraBe 9
Santa Clara, CA 95054 D-8012 Ottobrunn/Munchen
Phone (408) 988-8686 Tel. (089) 609 20 33
TIx 172465 Tix 524 190 forc-d
Telefax 408 980 93 31 Telefax (089) 609 77 93
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The systems architect must evaluate a
vendor’s viability as well as his product iine. ’

EDITOR'S
COMMENT

0 ver the past few years, it has become evident that the in-
creasing density of VLSI circuits will provide a more
cost-effective solution for design engineers building the next
generation of computer systems. The simple fact that such func-
tionality can be placed on a single device must lead the reader
to question who will be responsible for determining the func-
tions that will be placed onto that device.

Already several parts have been marketed that were obviously
fine conceptual ideas. These parts found wide industry appeal
but many engineers used only a small part of the devices’ total
capability. Clearly, this trend is likely to continue. In part, it will
be fueled by the IC houses’ need to sell products. Next genera-
tion devices developed by the IC houses working with their
largest customers in the computer industry may appear to be
universal in nature, but in fact may be tied closely to the par-
ticular architecture of the product goals of one or two large
computer vendors.

Many of the large players fall into two categories: the original
IC vendors (such as Intel) and the minicomputer houses (such
as DEC). Many of these companies in the industry currently
offer to OEMs products at three levels —IC, board and system.

In today’s fast-paced competitive environment, is it possible
for a single company to remain so diverse and successfully
compete in all of these areas? Clearly, the exodus of AMD from
the Multibus arena has left many companies with strong feel-
ings that the board business may eventually be served by
medium-sized, $20 million to $30 million-a-year companies
and not by the large IC houses who perceive too much competi-
tion from garage start-ups and too small returns on investments.

Like the board business, the OEM systems offered by many
companies whose backgrounds have been in the IC business
have not been as popular as those from other vendors. The
lesson to be learned is that those companies wishing to remain
in all three OEM areas—IC, board and system —must have a
strong understanding of how their architecture can be imple-
mented at all levels. Clearly, the large minicomputer houses
have a distinct advantage here. By porting a minicomputer
architecture to the board and chip level, they can offer software-
compatible solutions at all three levels, a distinct advantage to
the designer. Because of their large sales volume, they also carry
a lot of clout with the IC houses who may even establish inter-
nal support divisions to assist their large OEMs.

Undoubtedly, many new products will be touted next year as
the universal panacea for many engineering problems. Ulti-
mately, it will be the systems architect who will make the deci-
sion of how the circuit will be implemented to give his product
the price and performance characteristics necessary to meet his

market window. This analysis of a design involves a number of
different factors. Both the advantages and disadvantages of
several product lines may need to be examined. They must be
compared and contrasted and weighted in light of both price and
performance. However, evaluating products themselves forms
only a part of the systems architect’s problem. A more difficult
task relates to evaluating the long term goals of the vendor’s
plans to support its products into the future. Clearly, a company
that leaves its OEMs high and dry by pulling product lines out
of the market is as destructive to its customer as one that cannot
meet demands, or another that goes bankrupt.

In the past, many companies have been negligent in offering
that sort of advice to their customer base. However, unless they
begin to, it will only result in an eventual loss of credibility.
Credibility is as important in the trade magazine business as
anywhere else in the industry, particularly when a magazine is
devoted to the issues of systems architecture, integration and
applications. In many instances, the editors of this magazine and
others in our trade, interface with many of the marketing per-
sonnel that you, our readers, do. Unfortunately, many of these
people do not have the inclination to indicate to neither the press
nor the engineering community the various tradeoffs of their
product. Hence, our role as editors becomes similar to yours — it
must involve the comparison of a number of different tech-
nologies and products in order to give a balanced perspective
of the options that are available to the systems architect. This
involvement is no mean task but the alternative is disappointing,
if not misleading.

You will notice that over the past year a great number of
articles published by Digital Design were written by our staff
with the sole intent of revealing the options and alternatives
involved in the industry. As a magazine, we understand that it is
vital to recognize the needs of our readers and help with the
challenges that you will face next year. Notwithstanding the
increasing level of hype appearing in the media, our goal re-
mains true — to deliver options, not opinions to you, the systems
architect, and to help in any way we can.

David Wilson, Executive Editor
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D.A_T.A. BOOKS are like having 18
researchers at your fingertips...

but much easiert

If you're an electronics engineer,
chances are you've already heard
about D.AT.A.BOOKS. You may even
be among the thousands of engineers
who use one or more of our 25-plus
publications daily.

Whatever information you need for
your projects, D.AT.A.BOOKS have
it. Electrical specs...logic drawings...
package design...device replace-
ment...manufacturing sources. ..
and more. D.AT.A.BOOKS reference
over 852,000 types of products from
nearly 1,000 major manufacturers
worldwide.

Our information is complete,
accurate and up to date because we
contact these manufacturers con-
tinually to get the technical data you
need to complete your project faster
and more efficiently. We know the
information you require because

we've been in the business since 1956.

Inside D.A.T.A.BOOKS, you'll
find easy to use standardized perfor-
mance specifications, block drawings,
alternate sources of supply, functional
equivalence data, manufacturer loca-
tions and more.

You'll save time and money by
contacting only those manufacturers
you really need to for the best price
and availability.

Your time is much too valuable to
waste calling manufacturers and
paging through out-of-date catalogs
when you can have D.A.T.A.BOOKS
do it for you!

Publications include — Integrated
Circuits: Digital ICs, Linear ICs, Inter-
face ICs, Memory ICs, IC Functional
Equivalence Guide, Microprocessor
ICs, Microcomputer Systems,
Modules/Hybrids and Audio/Video
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ICs. Discrete Devices: Transistors,
Diodes and Thyristors. Special
Devices and Directories: Optoelec-
tronics, Power Semiconductors, Power
Supplies, Microwave, Master Type
Locator, Microprocessor Software
and Applications Notes. Discontinued
Devices: Digital and Audio/Video,
Interface and Memory, Linear, Tran-
sistors, Diodes, Thyristors, Optoelec-
tronics, Microwave and Type Locator.

Call or write us today. Or contact
the D.AT.A.BOOKS representative
nearest you.

Toll-Free (800) 854-7030
Inside CA, call (800) 421-0159

@.A.TA, ING.

P.O. Box 26875
9889 Willow Creek Road
San Diego, CA 92126

D.A.T.A.BOOKS Representative Listings: EAST: Motion Engineering, MA (617) 485-2144; Astrorep, NY (516) 422-2500, NJ (201) 826-8050; Motion Technology,
DE/MD/DC/VA (800) 482-6318, Stegman Blaine, PA/WVA (513) 729-1969. SOUTH: Motion Technology, NC (800) 532-6849, TN/SC/GA/AL/FL (800)
482-6318; Blackburn Associates, TX/LA/AR/OK (214) 692-8885, TX (713) 463-1354. MIDWEST: Stegman Blaine, OH/KY (513) 890-7975, (216) 871-0520,
(513) 729-1969; Enco Marketing, MI (313) 642-0203,; JHS Associates, IL/IN/WI (312) 741-9070. WEST: Dynatech, CO/UT (303) 773-2830; Applied Controls
Northwest, WA (206) 775-2999, (509) 922-1762, OR (503) 257-7408; Leddy Associates, No.CA/NV/HI (415) 969-6313; Varigon Associates, So.CA (213)
322-1120, (714) 855-0233, (619) 576-0100. CANADA: Tech-Trek, (416) 674-1717, (604) 273-1800. INTERNATIONAL: (619) 578-7600 or TLX: 910530606.
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Vectrix has the graphics system

‘ for your next system. Alread

For whatever system you're de-
signing there’s already an advanced
color graphics system to go with it. Either
the economical, easy to use VX128A or
the versatile VX384A with its 16.8 million
simultaneously

color palette and 512
viewable colors.
When you add one of the Vectrix
Systems to your system you turn your
computer into a powerful graphics work-
station with a fully integrated graphic
command processor, a bit mapped

i“‘“

e

: _‘ Imagscrgated on VX384A Whlﬁh wilt work with any computer.

graphics frame buffer, and a 672 x 480
pixel high resolution flicker-free mon-
itor. Both systems deliver high quality,
high performance color graphics. Be-
cause the simple command set works
with any computer and any programming
language, Vectrix makes any system a
valuable tool for CAD/CAM, business
graphics, medical imaging, video proces-
sing, computer assisted instruction,
control systems, weather displays, or any
of a host of graphics applications in
demand.

The Vectrix VX128A and VX384A,
part of an expanding line of graphics

products that do the job better, including
the Midas System for the IBM PC XT and
the Vectrix Paint Program.

Ifgraphics should be a part of your
system, Vectrix should be a part of your
plan. Let us tell you just how we fit your
system. Vectrix Corporation, 2600
Branchwood Drive, Greensboro, North
Carolina 27408. Phone (919) 288-0520,
Telex 574417.

Vectrix

THE COMPUTER GRAPHICS COMPANY
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Houston Instrument’s
new /2=
the compact digitizer

Houston Instrument has molded superior
electronics into a handy 8’ x 7” wedge-
shaped tablet to give you a high-precision
digitizer that also can be used as a mouse for
cursor control.

By simply touching stylus to pad, you
can drive the cursor to any point on your
computer screen. So, with the PC Pad
and appropriate software, get the

you

with mouse-ability”

capabilities of a mouse and a digitizer in one
small product...for one low price—$395.*

Features for Professionals

For systems builders, or for software
authors who want to create a graphics
package for an innovative product, the PC
Pad is a perfect mix of convenient size and
advanced capability.

With a PC Pad, you can convert minute
details into data a computer can store. A
PC Pad will address over one million
individual points, allowing you to utilize
sophisticated graphics monitors. No other
digitizer its size has comparable resolution.

Easy to Interface
The PC Pad is compatible with the same
serial formats used with Houston
Instrument’s popular HIPAD ™ digitizers,
and can be used with any computer which
has an RS-232-C interface.

For more information about the compact,
versatile PC Pad, contact Houston
Instrument, P.O. Box 15720, Austin, Texas
78761 or call (512)835-0900. Outside Texas
call 800-531-5205 for the name and location
of your nearest representative. In Europe
contact Houston Instrument, Belgium NV.,
Rochesterlaan 6, 8240 Gistel, Belgium. Tel.
059-27-74-45, TLX. 846-81399.

(INOUSE®m
instrrument
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UPDATE

Control Data
Peripheral Phaseout

Control Data plans to phase out of the
plug-compatible peripheral equipment
business after completing production of
its model 33800 disk memory subsystem.
The decision was based on long-term
considerations and was not occasioned by
the current technical problems with its
33800. Control Data initially entered the
plug-compatible peripheral equipment
market to attain incremental manufac-
turing volume and economies of scale in
its basic OEM peripheral equipment
business.

Ridge, Silicon
Graphics Marketing
Agreement

Ridge Computers’ 32-bit mainframe
computer products will be offered in
combination with Silicon Graphics’ Iris
products. The joint development and
marketing of the systems are designed for
applications such as finite element
modeling and analysis which require
both intensive computing and high per-
formance graphics capabilities.

Ethernet LANs
Supplied Tb Sanders

Interlan, Inc. will supply and install
components of its net-plus Ethernet-com-
patible local area networking system in
four Sanders Associates facilities in the
Nashua, NH area. A component in these
networks is Interlan’s NTSIO terminal
server, which acts as a ‘data pbx’ for any
mix of up to eight asynchronous
RS-232-C devices connected to it.

Industrial LAN
Company Formed

Ungermann-Bass, Inc.,

and General Electric are considering
forming an independent joint venture
company to develop, manufacture and
market LAN communications systems
for the industrial market. The goal of the
new company is to become the supplier
of communications products that will
interconnect all industrial automation
equipment, and other intelligent devices
such as CAD/ CAM systems in the indus-
trial environment regardless of brand.
Products will be sold to industrial equip-
ment manufacturers on an OEM basis.
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Chip Manufacturing
Plant Proposed

National Semiconductor
Corp. has signed a condi-
tional contract for the purchase of
approximately 90 acres near Portland,
Oregon for the site of a proposed major
semiconductor wafer fabrication plant to
be fully developed in the 1990’s. National
estimates that the proposed plant would
employ approximately 2000 people.

AMD Discontinues
Products

Advanced Micro Devices has discon-
tinued its board and development system
products, which accounted for less than
1% of its sales in the September quarter.
Orders now on the books will be honored,
and warranty service will be provided for
the duration of warranty periods. AMD
will concentrate its resources on mono-
lithic ICs.

Matra Enters US
Telecomm Market

Matra Group, a French corporation, has
formed Matra Communication, Inc. to
market the Scanset line of personal infor-
mation terminals in the US. The ter-
minals are desktop combination
voice/data tools that combine a tele-
phone, modem, CRT screen and key-
board to provide immediate access to
internal and external databases.

Motorola Achieves Half
Micrometer SRAMs

Motorola has fabricated IK static CMOS
RAMs with halfmicrometer geometries
in its Submicron CMOS development
and the VHSIC program. The IK
SRAM, containing 7,500 transistors, fea-
tures fully scaled CMOS devices with
half micrometer physical gate lengths.
Demonstrations were with a three volt
and a five volt power supply, and direct
write electron beam and optical litho-
graphy were used in fabrication.

Logic Arrays for Military
Applied Micro Circuits Corp. has
received a 12-month contract to supply
bipolar logic arrays to the Westinghouse
Defense and Electronics Center in Balti-
more. The high performance Q700 logic
arrays will be used for production of the
F-16 and B-1B airborne radar systems.

Design Center
Offers AMII Libraries

The gate array and standard cell design
libraries of Gould AMI Semiconductors
will be offered through a design center
opened by Western Micro Technology,
Inc. The libraries are available for
3-micron single- and double-layer metal
CMOS gate array families and 3-micron
CMOS standard cell libraries.

Largest Logic

Simulation Claim

A benchmark test run for Westinghouse
Defense Electronics Center resulted in
the largest logic simulation using a work-
station. A CAE Systems Model 2000
workstation was used in conjunction with
a Zycad Logic Evaluator LE 1008 and the
circuit that was simulated represented the
equivalent of 292,000 2-input NAND
gates. The total time was 10 minutes, with
the LE 1008 taking 17 seconds.

Honeywell
Markets IBM
Subsystems

Honeywell will market
IBM 3380 and 3880 large disk storage
subsystems for integration into its DPS 8
and DPS 88 large-scale computer sys-
tems. The agreement provides for the
IBM disk drives and controllers to be sold
under the Honeywell name.

Symbolic Processing
Workstation

Texas Instruments has introduced the
Explorer System, an advanced symbolic
processing computer designed for devel-
opment and delivery of artificial intelli-
gence-based applications. The system is
a single-user LISP computer and was
developed along with LISP Machine Inc.
(LMI) and the Massachusetts Institute of
Technology. The Explorer’s architecture
and software are compatible with the
LMI product line and will be distributed
in the Lambda line.

Prime Establishes
Japanese Subsidiary

Prime Computer, Inc. announced the
acquisition of Prime Computer, Japan,
Inc. as its wholly-owned subsidiary to sell
and service its product line in Japan. The
subsidiary will focus onthe CAD/CAM,
computational timesharing, and distri-
buted data processing markets.
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Mini-MAP makes it practi-

cal to apply array process-
ing to general-purpose sci-
entific and engineering
computing.

Practical in terms of use:
Mini-MAP’s compiler allows
you to program the array
processor directly in FOR-
TRAN. An assembler, a
linker, and a debugger are
also part of the package.
Plus you can use our library
of over 250 highly opti-
mized scientific subroutines.

Practical in terms of
throughput: Because it is
an array processor, Mini-

Practical in terms of cost:
Mini-MAP is available as
an economical, four-board
set or as a packaged sys-
tem. Now, with Mini-
MAP, OEMs can offer
their customers a better
product at lower costs.
Mini-MAP’s low power
demands, small size, and
high reliability make the
package extremely attrac-
tive. And end users will
find our FORTRAN com-
piler and other software
tools minimize program
development costs.

- . ™
We built Mini-MAP." s~ cecici tiogs o

know about Mini-MAP:

MAP increases the computing speed of a mini or super- 32-bit DEC™ floating point format [J Interfaces to DEC
mini computer as much as 10 to 100 times. Where it takes PDP-11, LSI-11, and VAX-11 series (] Up to 16 MBytes

a typical minicomputer minutes to perform tasks such as of data memory (] 1024 x 1024 2-D FFT in 8.8 seconds
image rotation, Mini-MAP reduces interactive response [J Extensive software tools plus dedicated applications assis-
times to seconds. Your computer may require hours to tance including training, convenient parts depots, and field
perform each step of a trial-and-error-process such as simu- service staff support our worldwide installations.

lation, but Mini-MAP, can zip through in mere minutes. To find out how Mini-MAP can work for you, call toll
DEC, PDP-11, LSI-11, and VAX-11 are trademarks of Digital Equipment Corp. free 1 800 325-3110.

Mini-MAP is a trademark of CSPI.
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WASHINGTON

REPORT

by Anne A. Armstrong

NSF Sifts 22 Bids For
Supercomputer Centers

The National Science Foundation is
evaluating 22 bids from universities and
corporations that want to take part in the
foundation’s $40 million supercomputer
program. NSF plans to begin the pro-
gram by establishing three centers where
academic and scientific researchers from
around the country would have access to
the supercomputers.

Although there is no restriction on
where the centers should be placed, most
industry observers expect them to be
located in university settings. Currently
only four schools — The University of
Minnesota, The University of Georgia,
Colorado State and Purdue — have
supercomputers, which may give theman
edge in the proceedings.

NSEF officials told us that the bids are
now being reviewed and that the entire
review process — with site visits — could
take until the end of the year. By January,
they hope to have the bids ready for ap-
proval by the NSF board.

In addition to the special centers, NSF
is also preparing to award grants in other
areas including networking of supercom-
puters, remote access to supercomputers,
software productivity and development,
and a joint industry-university technical
demonstration of the power of advanced
computing.

There is also some funding designated
for artificial intelligence research but
most of the government work in that area
is coordinated through DARPA.

Zenith Grabs Another
Defense Contract

Zenith Data Systems beat out some com-
puter giants and again snared a big Defense
contract for microcomputers. Last year
Zenith won a $29.3 million contract to
provide the Air Force, Navy and Marines
with a minimum of 6,000 Zenith Z-100
personal computers. Actually, the ser-
vices ordered 17,000 of the machines.
Now it has won another contract — worth
up to $300 million — to supply the Air
Force and the Navy with Tempest-secure
Z-150 microcomputers over the next
five years.
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Tempest computers are specially
designed and built to be secure and are
used in classified government and diplo-
matic applications. Zenith’s micros were
not shielded in lead like others bidding on
the contract, rather the data is secured
electronically within the computer.

Two versions of the Tempest-Z-150 will
be acquired: one with two 5 4" floppy-disk
drives and one with one floppy drive and
a removable cartridge Winchester disk
drive. Both color and monochrome
monitors will be available.

The Tempest models will also come
with software bundles specified by the
Air Force Computer Acquisition Center.

Box Scores On Legislation

Chip Protection. Congress finally pass-
ed compromise legislation that extends a
special freestanding form of protection
that is separate from copyright. It covers
chips brought out after July 1, 1983 and
specifically permits reverse engineered
chips. A new symbol of an M surrounded
by a circle, similar to the copyright desig-
nation, has been approved for use. The
term, “Mask Work” or the alternate
abbreviation “*M*” may also be used.

Export Bill. Differences between the
House and Senate were not settled in the
export fight and the bill died in confer-
ence committee. The debate centered on
who should review applications to export
high tech equipment — the Department
of Commerce or DOD or both — and
what types of equipment should be sub-
ject to the strict licensing procedures.
Currently, the administration is relying
on its emergency posers to extend the old
export law, which expired in December
1983.

Computer Crime. A watered-down
version of the computer crime bill pass-
ed both houses, however, neither ended
up happy with the results. The three main
categories of unauthorized access now
classified as a crime include: tapping into
classified information. into any financial
information protected by privacy laws, or
into any federal government computer.
Objections centered on drafting language
and jurisdiction. Left uncovered by the
legislation are the huge numbers of pri-
vate sector companies.

Congress Facilitates Joint
Research Ventures

After months of debate and haggling,
Congress finally had to deal in the clos-
ing days of the 98th Congress with a host
of issues it had left hanging. In the course
of a couple of weeks, the legislature had
to resolve differences in export controls,
computer crime, chip protection, and
joint research incentives. Not all made
it through the pipeline.

But the need to look supportive of
US industry as it struggles to compete
with a coordinated Japanese research
effort finally swayed House and Senate
conferees on the National Cooperative
Research Act. Differences over pay-
ment of attorneys’ fees in antitrust suits
were settled and the compromise ver-
sion passed both houses and was sent
to the White House, where signature
is expected.

The new legislation offers companies
who wish to band together an opportunity
to share research while limiting their
liability in case of an antitrust lawsuit.
Simply registering a joint venture with
the Department of Justice reduces the
liability to actual damages, instead of
the triple damages called for in other
circumstances.

As the bill was clearing Congress, a
new joint venture has been proposed.
Eleven companies that develop software
for Department of Defense applications
announced that they are studying a de-
fense software joint venture. TRW Inc.,
Boeing Co., Ford’s Aerospace & Com-
munications Corp., General Dynamics,
GTE’s Government System Corp. , Lock-
heed’s Missile and Space Co., McDon-
nell Douglas’s Astronautics unit, Rock-
well International Co., Science Applica-
tions International Corp., United Tech-
nologies Corp., and E-Systems Inc. have
each contributed $50,000 to fund the
planning for the new enterprise. TRW's
plant and people in San Diego will direct
the planning effort.

The project is expected to focus on
defense software needs as one way to
help DOD stop escalating software costs,
but the exact parameters of the project,
its physical location, and even the final
decision to proceed have not yet been made.
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array processors with feat

Programming Ease ' -
All of the computational power of an array processor
doesn’t mean much if accessing that power requires
days of tedious programming, debugging and repro
gramming. That's why we engineered the »
MARS-432 with an architecture specifically
designed to support a FORTRAN compiler and
a screen-oriented debugging system that
make accessing and utilizing its raw power a
very civilized process.
The MARS-432 also provides: s
[J A Microcode Development System for off-line program
development.
O An AP Run Time Executive Support Package (AREX) for -
simplified processor initialization, I/O operations, and arra
function executions.
U Applications Libraries for math, signal processmg
and image processing.
Speed
[0 Add and multiply times of 100ns.
O Computational power of 30 megaflops. '
O Computes a 1024-point complex FFT in 1.7ms.
[J DMA transfers at I/O bus rates of 20 megabytes/sec.
O Data memory write or two reads in 100ns.
L1 Memory paging for uninterrupted processm




DEPARTMENTS/Graphics

Graphics Processor Offers
High Speed At High Resolution

he importance of high performance

graphics systems is being seen in
solid modeling applications, image syn-
thesis, image analysis, simulation, and
VLSI CAD. As a result of increasing
graphics demand, users are becoming
more sophisticated. While two years ago
graphics users may not have even heard
of various shading algorithms, they now
request implementations in hardware.
Additional demands include faster vector
generation, hidden surface calculation,
higher resolution, 3-D rendering with
Z-buffering, and more colors. All of this,
of course, at lower prices.

The solution for system integrators to
upgrade system performance was with
software, assuming the host has the capa-
bility and the software team has the exper-
tise. The other solution is the use of a
modular subsystem dedicated to execu-
tion of graphics commands. A dedicated
graphics processor has the ability to per-
form graphics functions while the host is
focused on managing the database and
I/O functions. But most importantly, a
dedicated processor performs almost a
hundred times faster than relying on a
host to execute all functions.

To meet the challenge of demanding
graphics performance, Raster Technolo-
gies (North Billerica, MA) is offering a
new generation of their graphics pro-
cessor line, the model One/80, and more
recently, the Model One/380, an upward,
fully compatible extension of the Model
One line.

With vector writing rates of over 70,000
vectors per second, the One/80 displays
a 1280 x 1024 pixel screen, refreshing
the noninterlaced display at 60 Hz. Dou-
ble buffering is supported in hardware
providing a faster vector speed of 115 vec-
tors/sec. Pixel updates throughout are a
fast 8.7 nsec/pixel. Standard features in-
clude integer zoom, from 1 to 16; pan-
ning capability; firmware and hardware
crosshairs, and vector clipping. The
One/80 includes an 8 bit in/24 bit out
look up table for displaying 256 simulta-
neous colors. The requirements for a sys-
tem of this resolution requires 120 MHz
logic, very fast for any graphics system.

Interfacing with a host may be through
any of the four serial ports running at 384
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Kbaud. Although the commands may be
transmitted in ASCII mode, binary pro-
tocol combined with local interactivity
allows remote applications to run faster
and more efficiently. Also standard on
the One/80 is an integral DMA port con-
forming to DEC’s DR1IW and DRV1IB
specifications allowing transfer rates of
up to 6 Mbytes/sec. The additional serial
ports are typically used for data tablets or
other interactive devices.

Physically, the One/80 consists of a
5% " tall rack mountable chassis, a 5 slot
backplane and two PC cards: the graph-
ics processor and the memory unit. The
remaining slots are for additional mem-
ory such as dispay list memory and dou-
ble buffering. The graphics processing
unit consists of a Z8002 running at 8
MHz, 4 AMD 290Is (bit slice proces-
sors), and a communications controller.
The Z8002’s function is an interactive
device manager to process interrupts
from any ports or the bit slice processor.
The Z8002 has 32 Kbytes of RAM and
128 Kbytes of ROM.

The memory unit contains memory up
to 1.3 Mbytes (160 64K X 1 RAMs) and
cycles at 370 nsecs. There are two ways
one can maximize the available memory
while increasing performance: double
buffering and blanking the display.
Because each 8-bit deep memory unit can
be addressed as two 4-bit nibbles, double
buffering is possible using 16 colors. This
also increases the pixel drawing rate to
over 3 million pixels/sec. Blanking the
display is another method of increasing
speed where improvements are in the
order of three times faster.

An important issue in computer graph-
ics is the control of large amounts of
information. The communications con-
troller, also known as a cross point
switch, transfers data from one point to
another. Although the host DMA path to
the bit slice processor is very important,
other ports can communicate with each
other. The ability to switch from high
level instructions to low level, while in-
corporating a dual processor architec-
ture, is the reason why the communica-
tions controller is so important.

The bit slice processor, which is a 16-
bit horizontally microcoded processor,

Image displayed on Raster Technologies’
One/380. (Design by Olin Lathrop)

runs at a cycle time of 185 nsec (slower for
less resolution). The graphics processor’s
function is to decode incoming graphics
commands and generate graphics prima-
tives. A major increase of speed is
accomplished through the use of two sep-
arate buses that either deliver data to or
from the 2901s. The bit slice processor is
controlled through the use of a 64-bit
wide writable control store. RAM used
instead of PROMs allows greater flexibil-
ity in developing microcode. Commands
originate from the communications con-
troller. Because some commands require
repetitive operations such as image trans-
fers, the inner most loop of commands
have the greatest effect on processing
time. The processor is designed so that 14
commands can be executed in a single
microcycle through the use of special
external registers and counters. This is one
of the primary reasons why graphics
execution on the One/80 is so fast.

Very important for a graphics pro-
cessor is local intelligence. The One/80
firmware can be divided into two major
functions: communications control and
graphics interpretation and processing.
The command set has over 125 com-
mands that have capabilities beyond
graphics primatives. Polygon fill, for
example, can be executed several ways. A
complete command set allows the system
to work with a variety of graphics soft-
ware. Macro facilities, which combine
often repeated commands into one, are
possible allowing newly invented com-
mands to be created. This is useful when
the program is to execute a special func-
tion when a button is pressed on a
graphics tablet. Up to 256 macros may be
stored at any time, allowing nesting to 8
levels deep.

Diagnostics is also provided which is
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Memory System Modules

Our Series 90 Family features five of the most
comprehensive memory products available — up
to 128 megabytes in a single chassis — each
extensively tested for reliability and engineered
to fit your unique application requirements,
exactly. That means that you don’t have to give
up a single design objective to get all the
advantages of an off-the-shelf system. Like low
cost. And faster time to market.

Guarantee Against Obsolescence

In today’s market of compressed product life
cycles, it is imperative that your product remain
the leader for as long as possible. That's a
problem which Zitel turns into opportunity.
Because the Series 90 Family accepts new
memory component technologies as they
become available.

[ e e e e e o e

Please send me more information on the following Zitel Products:
O Multibus® Memory
O Series 90 Family of Bulk Memory
0O VME/Versabus™ Interface [0 Special Interface
O Other
My application is

e ——

SR AEm o Bl B B A B |

O Custom Microcomputer Cards
O Custom Memory Cards

Name : ______Title

Company B i ) Phone ( ) 408/946-9600

Division - Zitel International

Address 53 Blvd. de Waterloo, bte 2
City, State Zip =T 1000 Brussels, Belgium

e e v e e St s v s S i e e W B S e e W s s st vl

Multibus is a registered trademark of Intel Corp. Versabus is a trademark of Motorola Inc

Broad-Based Applications

For unfriendly operating conditions, we offer
ideal add-on for mobile and impact-susceptible
environments normally associated with defense
and geophysical applications. And there’s main
memory add-on, intelligent memory, disk
replacement and disk cache.

In fact, Zitel products are an integral part of
systems throughout the computer, medical,
simulation, communications, industrial
automation and environmental control
industries, to name but a few.

Low cost, proven reliability and the flexibility of
our building block modules. When it comes to
implementing your next memory system for
early market entry, think Zitel.

We’d like to bring you there . . . on time.

] I®
Zitel Corporation
Attn: Applications Manager

399 W. Trimble Road
San Jose, California 95131
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Graphics cortinued

essential for understanding the reasons
why an excecution didn’t take place. The
Replay command, for example, allows a
user to replay the last 32 characters that
were sent over the host interface. A spe-
cial debugger and a command stream
translator are available. The debugger al-
lows single stepping through the com-
mands, listing all macros, listing the con-
tents of the macro, and exiting. The com-
mand stream translator allows the user to
disassemble the command stream from
the host directly and see the commands as
they are being executed. On board LED
indicators also help isolate with diag-
nostics. An added feature to operation is
the help facility that guides the applica-

tion developer with on-line prompts and
command references.

High speed vector generation is
accomplished through a custom dedi-
cated processor that off-loads processing
from the CPU. A vector queue resides
between the CPU and the vector genera-
tor and stores up to 240 vectors waiting to
be drawn. The processor which performs
the vector to raster conversion requires
1.6 psec/vector for hardware setup. Each
pixel of a vector takes 400 nsec to com-
pute and write into image memory. As a
result, the vector generator takes 145
usec for a total of 700,000 pixels/sec.
Blanking the screen increases the rate
one-third higher to over 1M pixels/sec.
Because vector generation speed depends
on the length of the vector, the calculated
average rate is 12,000 vectors/sec.

The One/80 is designed for supporting
software for all model One series, in
addition to allowing for future develop-
ment such as 3-D and image synthesis.
The speed and power of the One/80 is
clearly cost effective at below $25,000.

The Model One/380, touted as the first
high-resolution graphics system to pro-
vide a complete and integrated rendering
pipeline, is enhanced with a 32-bit float-
ing point co-processor and enriched
command set. The Model One/380 is an
integrated 3-D display system that puts
together all of the key rendering functions
in a high resolution 60Hz refresh system.
Priced at $41,500, the complete system
includes a monitor, keyboard, data tablet
and mouse.

— MacNicol
Circle 231
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‘General Purpose Workstation
Boasts Exceptional Performance

he number of workstation manufac-
turers is growing, and the makers of
these systems are bracing for stiff compe-
tition among themselves. Manufacturers
continue to cite statistics that indicate 90
to 95 % of the potential workstation mar-
ket has yet to purchase a system. Perhaps
potential users are waiting until an undis-
puted need for a workstation arises. On
the other hand, much of the design com-
munity may be reluctant to make a large
capital investment and are waiting for
price reductions. A third possibility may
be that the market is just biding their time
and waiting to see which manufacturers
will be the key players in the industry.
As far as choosing a workstation, the
obvious criteria for a workstation is flexi-
bility and high performance. Flexibility
in this sense is defined as meeting the
needs of tomorrow’s designs as well as
those on the drawing board today.
Whether a system can be easily integrated
into existing design environments is a
crucial element in making the best
choice. And whether a workstation can
be easily upgraded to perform new tasks
is another important aspect of picking a
workstation. In many cases, the card cage
in a workstation is based on a proprietary
bus or has only a limited number of ex-
pansion slots.

The C1200 Professional Workstation is based

on a proprietary 32-bit processor, uses a Multi-
bus configuration and supposedly offers
speeds of up to 2 Million Whetstones/second.

Most of today’s general purpose work-
stations are adopting enhanced versions
of Berkeley’s UNIX operating system.
And as far as integrating these systems in-
to the design environment, Ethernet is
also gaining widespread acceptance.

A recent newcomer to the workstation
arena, Celerity Computing (San Diego,
CA) has introduced a 32-bit workstation

which the firm claims offers 10 times the
computational performance of other
existing microprocessor-based systems.
According to Celerity’s benchmark studies,
the new workstation, model C1200 Pro-
fessional Workstation, executes 2 million
single precision and 1.5 double precision
Whetstone instructions per second. In
comparison to a VAX 11/780, it sup-
posedly performs 1.5-2 times faster than
the VAX.

Celerity’s Marketing and Sales Vice
President Tom Lydon gives the impetus
behind designing high performance
workstations as “(existing workstations)
already provide an alternative to time-
sharing. They provide attractive price/
performance and a low entry price, but the
problem with currently available work-
stations is their limited performance.”
To gain this higher performance, the
C1200 uses the firm’s proprietary Accel
processor. Celerity claims that the pro-
cessor’s architecture has been optimized
for computationally intensive tasks by
utilizing cache memories, a three-stage
pipeline, and multiple 32-bit data and
instruction paths.

Based on UNIX 4.2 bsd, the C1200 is
built around the Multibus and offers 11
additional expansions. Like most other
workstations, the C120 uses the Ethernet
network. The system can be configured
with up to 24 Mbytes of physical memory
and includes a 56 Mbyte storage disk.
Other features of the system include
streaming cartridge tape for back-up and
archiving, and optimizing language com-
pilers for Fortran-77, Pascal and C. The
firm also offers an optional high resolu-
tion color display. — Collett

Circle 234
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New PALs Offer Strong
Alternative To Gate Arrays

A great number of OEMs have been
somewhat reluctant to use gate ar-
rays in new designs. Reasons for the h=si-
tation include high costs, risk factor and
the inertia of standard TTL off-the-shelf
parts. Risk factor becomes a crucial para-
meter when rapid turn-around-time is
critical. If a problem occurs with either
the fabrication process or the actual
design (i.e., a design oversight), the
design cycle for a gate array could easily
double. Also, when incorporating a gate
array into a system, the customer
becomes highly dependent upon the gate
array vendor — a rather vexing thought in
the mind of an OEM. And with market
windows continuously getting narrower,
a lengthy design cycle could easily crip-
ple a product’s success.

The potential problems that accom-
pany gate arrays has sparked increased
interest in programmable array logic
devices (PAL). Faster turn around times
is one of the significant advantages that
PALs enjoy. In contrast to the gate array
approach, potential users have complete
control over the design cycle in as much
as PAL customizing (i.e., fuse burning)
is done in-house.

As aresult of the PAL market growth,
Monolithic Memories Inc. (Santa Clara,
CA), recently announced a 5,000-gate
PAL that will undoubtedly compete with
comparable products from gate array
vendors. This new device, designated the
MegaPAL, whose part number is PAL
64R32, has 32 registered outputs, 64
logical inputs and is based on a bipolar
technology. (A CMOS version of the chip
is expected early next year.)

Greater functionality, however, often
translates to increased design complexi-
ties. With respect to the higher levels of
PAL integration, software support will be
the key element in determining whether
this device can effectively compete with
5,000-gate arrays. MMI has recognized
this and plans to offer a more sophisti-
cated version of PALASM that will pro-
vide automatic test vector generation.

With this new test capability, the soft-
ware automatically computes and gener-
ates the test vectors necessary to provide
100 % test coverage. A slight drawback to
this exceptional feature comes at the ex-

National Semiconduc-
tor's new PAL (PAL 16-
R4B) offers 15 nsec
propagation delays, 16
logical inputs and reg-
istered outputs.

pense of programmability. That is, the
MegaPAL cannnot be programmed to in-
corporate feedback loops in the combina-
torial section of the device. Simply
stated, the user cannot create custom
latches and therefore must use the de-
vice’s predefined latches. For most appli-
cations, this is not a major constraint. In
creating the 16 MHz 84 pin device, MMI
felt it was far more important to provide
the user with 100 % testability rather than
combinatorial feedback.

MMTI’s new automatic test vector gen-
erator may give them an initial edge in the
PAL battleground, but others will likely
follow suit. Generating test vectors for
PAL type devices has been a difficult
chore for PAL users. In a typical design
situation, test engineers receive the
Boolean equations from the design engi-
neer. The test engineer must then convert
these equations into logical elements so
that the test simulator can simulate the
PAL. As would be expected, this process
can be a substantial task.

National Semiconductor (Santa Clara,
CA), Texas Instruments (Dallas, TX) and
Advanced Micro Devices (Santa Clara,
CA) have also waged PAL campaigns. As
opposed to the MMI's VLSI PAL route,
National and TT have been battling over
who will offer the fastest PAL on the
market. Both claim to currently offer
devices with propogation delays of 15
nsec. In response to these new high speed
devices, MMI has announced plans to
unveil a similar type of device.

National’s new PAL family is com-
prised of four devices: the PALI6L8B, the
PALI6R8B, the PALI6R6B, and the PAL-
16R4B (Figure 1). All have tristate out-

puts, dissipate 600 mW and come in 20-
pin packages. Note the designation
model numbers of the new line: the first
two digits refer to the number of logical
inputs, the third digit refers to the number
of outputs, the “L” refers to an active low
output, and “R” to a registered output.
(Texas Instruments’ new line of PALSs ap-
peared in October, 1984 Digital Design).

Other recent announcements from Na-
tional include nine half-power bipolar
PALs that, according to the firm, dissi-
pate the lowest power of any 20-pin
device on the market. These parts have a
maximum propogation delay of 35 nsec
over the commercial temperature range,
maximum supply current of 45 mA and
typical power dissipation of 125 mW.

Similarly, AMD is also vying for a
share of the PAL market. Earlier this year
the firm spoke of a new 800-gate PAL
device whose outputs could be pro-
grammed for combinatorial or registered
operation. The official release of the
AmPAL22V10, however, was not an-
nounced until October 1984.

A new PAL programming tool has also
been introduced by AMD. The software,
designated Programmable Logic Pro-
gramming Language (PLPL), can be
used as an alternative to PALASM.
According to AMD, PLPL supports all of
AMD:s current PAL devices and runs under
IBM DOS 2.0, UNIX 4.2 and VMS. In
addition, a simulator module that will
allow designers to simulate and debug
PAL devices before blowing fuses will be
available in early 1985. — Collett

Monolithic Memories Circle 236
National Semiconductor Circle 237
Advanced Micro Devices Circle 238
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Central Data is

High Performance
Multibus’

Speed

- Jeff Roloff, President

“Central Data is commited to helping you get the maximum
performance from your Multibus system. Our iLBX Cache
Memory Board and 12.5 MHz 68000 CPU can do just that.”

Central Data

Central Data Corporatlon
1602 Newton Drive
Champaign, IL 61821-1098
217) 359-8010

TWX 910-245-0787

(800) 482-0315 Outside lllinois

* Multibus and iLBX are
trademarks of Intel Corporation

The new Multibus iLBX* Cache Memory
Board delivers processor independent, high
speed memory through the iLBX interface
on the Multibus. The board’s unique cache
memory images the entire Multibus memory
using a two-set LRU caching algorithm and
stores 4K bytes of the most recently used
memory. Access time is under 100ns, much
faster than any dynamic RAM board. This
new board also features write through oper-
ation, extensive error checking, and automa-

¥ i
i

Y
1

tic and invisible deselection on error with interrupt. Its forced miss mapping allows use with dual-port
memory on the Multibus. The B1041 is available in 100 up pricing at $1145.

The new Multibus 12.5 MHz 68000 CPU
also takes advantage of the iLBX architec-
ture by allowing connection to the Cache
Memory Board or to dual port iLBX memory.
The board's central processor is the power-
ful 68000 or optional 68010 and features
paged SUN memory management. It sup-
ports 8 Multibus interrupt levels in either the
bus-vectored or non-bus-vectored mode.
The board has three programmable timers
and two EPROM sockets for monitor or

i |

bootstrap programs. Its full multi-master capabilities allow the use of several processor boards and DMA

devices on the bus at one time. The B1045 is available in 100 up pricing at $975.

New 1984-85 Fall Product Catalog
now available. Call or write for your
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New Eurocard Offers DEC Compatibility

ffering a new bus structure to a

market where competition is
already fierce may almost seem futile,
but this is exactly what Gespac (Mesa,
AZ) has done. Granted, the new Euro-
card format does have some following in
Europe, but it may take time before it is
accepted in the US. Positioning the bus
between the STD and VME in terms of
performance, Gespac does have the ad-
vantage of being able to offer a wide range
of cards to the systems architect.

The latest of these, the GESMPU-I1,
has been designed around the J-11 CMOS
dual processor chip from Digital Equip-
ment Corp. The J-11 has a 32-bit internal
data path with 16-bit I/O and implements
the full PDP-11 instruction set including
hardware multiply/divide (EIS), FP-11
floating point instructions, and MICRO
Online Debugging Task (ODT).

The on-chip memory management
unit (MMU) extends physical memory
addressing on the G-64 bus up to 0.5
Mbytes. Three modes of execution—

The GESMPU-11 is designed around DEC's
J-11 CMOS dual processor chip.

kernal, supervisor, and user—enhance
the memory protection scheme. This in-
creases the flexibility of timesharing and
multiprogramming environments.

The module includes an asynchronous
RS-232C/V24 compatible serial commu-
nications interface that can be jumper
selected to provide DCE (modem) or
DTE (terminal) connection.

Of the 10 different interrupts that are
supported, six are internal to the module
(three from a timer/counter, two from a
DEC DC319 DLART, and one from the
RTC). They are managed by the AMD
AMO519A interrupt controller. By merg-
ing the standards of the DEC micropro-
cessor with the G-64 standard bus, Ges-
pac offers the systems integrator software
compatability with DEC’s PDP-11 series.

—Wilson
Circle 232

DEC Compatible Controllers Offer
Performance Enhancements

ollowing hard on the heels of their
UCO02 and UCI12 Q and Unibus
adapters (Digital Design, October 1984,
p. 67), Emulex (Costa Mesa, CA) has an-
nounced two performance enhancements
in the form of the UC03 and the UCI3.
The adapters combine with the Emulex
ESDI or ST506 disk controllers and Em-
ulex QIC-36 or Ciper 540 tape control-
lers, allowing the systems architect to
configure a wide variety of disk and tape
drives for his storage needs. Both adapt-
ers offer MSCP compatibility. Error con-
trol is handled by the adapters in con-
junction with the Emulex controllers.
When an error is encountered, the host
adapter automatically attempts to correct
it, and only uncorrectable errors are re-
ported to the host. Both the UC03 and the
UCI3 are able to pool seeks and deter-
mine the most efficient order in which to
execute them, an especially vital feature
in heavily loaded systems.

30

The Emulex UCO3
host adapter.

During each DMA data transfer burst,
the adapters monitor the bus for other
pending DMA requests and suspend their
own DMA activity to permit other DMA
transfers to occur.

Another feature unique to the Emulex
products is the “pass through™ mode. This
allows the integrator to communicate
directly to the SCSI in a non-emulating
manner for full use of all SCSI applica-
tions, including those otherwise not sup-

ported by MSCP.

SCSTI's advanced bus architecture also
provides for bus arbitration between con-
nected devices with maximum efficien-
cy. It supports multiple host systems,
multithreading or overlapped operation
of two different I/0 devices, discon-
nect/reconnect of devices, and assign-
ment of peripheral bus priority.

—Wilson
Circle 233
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e CHUMs solve shortages ing trouble getting a standard CMOS or TTL part,
by replacing LSTTL, HC, HCT we'll integrate it on a CHUM and deliver pin-compa-
) and other scarce parts. tible samples in four weeks. If you're facing produc-
e CHUMs save money and power by replacing MMI tion with expensive and power-consuming bipolar
PALS® and MMI HALS®. programmable logic arrays, send us your equations
and we'll put them on a CHUM. If you've run out of
PCB and still have some random logic left over, send
us your schematic and we'll send you back a CHUM.

e CHUMs save space on your PCB by consolidating
“glue” logic onto a single chip

* CHUMs save time—prototype in 4 weeks—full pro- And that's just a few ways CHUMSs can help your
duction in 8 weeks. indigestion.
CHUM stands for CMOS High-speed Universal So, if you're facing a problem that's standing be-

tween you and shipping product,
give us a call at 408-279-2830.
Chances are your friend in
need will be a CHUM
indeed!

Microarray. There are two products available: the
CHUM-99 (22 pads), and the CHUM-180 (40 pads). Both
have high-frequency performance, low power dissipa-
tion, and a wide power-supply range (3-8 volts).
CHUMSs can help you in many ways. If you're hav-

MMI PALS® and MMI HALS® are
registered trademarks of Monolithic
Memories Inc.

TUMS® (which you will probably
need if you don't use CHUMs) is a
registered trademark of Norcliff
Thayer Inc.

CHUMSs™ is a trademark of Univer-
sal Semiconductor Inc.

UNIVERSAL SEMICONDUCTOR INC.
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Three New Winchesters Geared
For Production By Seagate

new 20 Mbyte 5 %" half-high, a40

Mbyte full-height and a 10 Mbyte
3" hard disk drive have been recently
introduced by volume manufacturer Sea-
gate Technology (Scotts Valley, CA).
These are their first new products since
last year’s introduction of the high-
capacity 8100 Winchester drive. Like the
8100, these drives use the ST412HP inter-
face, but at the same 5 Mbit/sec rate as the
standard ST506.

The STI12 3'2", ST225 half-height 54"
and the ST451 standard 5 %" form factor
drives are designed to serve the profes-
sional single-user market and the low-end
multi-user market. This positioning to
volume produce for large markets is
Seagate’s traditional path. Their capabili-
ties to ship quantities adequate for even
the major OEMs is enhanced by the
firm’s vertical integration. They make
their own parts except ICs and media.

Using open loop servo technology, the
two smaller new drives are designed for
low-cost medium performance. The 312"
112 is recorded at 10,864 bpi, 588 tpi; the
larger disks of the 225 are recorded at
9784 bpi, 580 tpi; both have two disks and
four read/write heads. Heads are posi-
tioned 90° off normal on these drives,
and a .3um filter is used to keep the drive
interior clean.

A linear voice-coil actuator and sepa-
rate servo head are used in the ST451;
the full-height package houses three disks
with five read/write heads. This product
uses the same closed-loop servo as the
8100 introduced last year, for 40 msec
average access time, including settling.
Open-loop positioning on the other
drives provides 85 and 65 msec average
access times for the 5'%" and 32" prod-
ucts, respectively. Al Shugart, President
of Seagate, feels that 65 msec is about as
low as open-loop technology will permit.

Though these products sport relative-
ly standard specifications, the seven
analog custom circuits used on the 225
are an indication of the future. More in-
telligence will go on drives as real estate
is freed up by integration. Mr. Shugart in-
dicated that basic controller functions
could be put on a single drive-size board
next year. At some point, the higher
transfer rates of the ST4I2HP interface
will likely be used, as well. For now, it

32
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Cabling for the ST225 shows control lines on the J1/P1 connector, power on the J3/P3, and ground
on the J10/P10; connection may use flat ribbon cable or twisted pair up to 20 feet.

provides error correction and recovery.

In the interests of volume production,
oxide media and heads are used. They
feel that current metal media has too
many defects per surface, but know it will
be needed to double bit densities. By the
time higher density is demanded in
volume, sputtered thin film media will
likely be reliable enough for standard
use. As for thin film metal heads, Mr.
Shugart has expressed a technical con-
cern about corrosion between metal
heads and metal media.

The 112 is in volume production now,
with a price of $495 in OEM 1000 quan-
tity, predicted to drop to under $300 next
year. The 225 half-high is priced between
$525 and $550 now, to be $350 by mid to
late next year. Somewhat behind in pro-
duction, the 451 is scheduled to be in pro-
duction about March, at $1,250 quantity
1000, to drop to below $800 next year.
These mid-range products should, unlike
the 8100, provide Seagate opportunities
for volume shipment in the near term.

— Pingry Circle 239
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Feast your I1/0Os on thi

Unplug the old. Plug in the new. Bit Pad Two.
The newest addition to Summagraphics’
MM Series Data Tablets is format, function
and plug compatible with Bit Pad One and
Ten, and our other RS-232 UIO tablets.
Summagrid, Supergrid and Microgrid.

Bit Pad Two offers the high reliability and
low cost you’d expect of a product called Bit
Pad. Plus electromagnetic technology to elim-
inate periodic biasing. And contemporary
styling for today’s ergonomic workstations.
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DEPARTMENTS /Communications

Thin Fiber Optic Cables Extend
Distribution Range of CAD Graphics Systems

A s more CAD workstations and dis-
play controllers are used at a site,
communications between systems be-
comes critical. For some time, Artel
Communications (Worcester, MA) has
specialized in fiber optic transmission
products for graphics. Last summer,
another fiber optics supplier, Fibronics
(Hyannis, MA) announced a series of
products for the CAD market, and more
recently, Canoga Data Systems (Canoga
Park, CA) introduced a fiber optic bus
extender for graphics.

All three firms have products for Digi-
tal Equipment compatibility. Canoga’s
CBE-205 and Artel’s DC100 support
DRII-W (Artel also specifies DRI11-B and
MDB compatibility) and Fibronics’ FM
901 is a Unibus Slot Extender. Both
DRII-W systems operate at SOOK words/
sec; Canoga puts no qualifiers on that
rate, while Artel claims that rate for
DCI100 connections up to 160 feet. At 1
km (3281 feet), the DCI00 operates at
121K words/sec; an option allows slower
transmission up to 5 km. Canoga’s CBE-
205 is specified to operate up to 2 km.

Products to extend distribution ranges

of IBM 3250 Graphics Display Systems
are also available. Artel’s LS100 is
transparent for IBM 5080 and 3250 con-
nections up to 5 km (3 miles). Fibronics’
FM 1601 claims a 3 km range for 3250
systems.

All of these products extend the area in
which graphics processing can take place
using existing host computers. Other ad-
vantages of using optical transmission for
graphics are plentiful. First, the band-
width on a single pair of fibers is greater
than that of heavy coaxial cables; they can
carry more signals, faster signals and/or
transmit longer distances. All of this over
thin cables that solve many of the installa-
tion problems of high-bandwidth coaxial
cable. In addition, these cables are not
electrical, so FCC emission levels are
easy to meet, even over long distances.
Another advantage of this cable is that
outside electrical noise does not interfere
with the transmission.

Links between a graphics display pro-
cessor and host computer are not the on-
ly configuration for fiber optics CAD
communications. Paragon Technology
(Pleasant Hill, CA) designed their line of

CAD systems, introduced in early 1984,
to be networked with fiber. They recent-
ly benchmarked their 300 Network Sys-
tem Manager and workstations over the
optical network.

Both Artel and Fibronics have products
specified to operate with various CAD
workstation networks. The 2016/2017
modules from Artel handle a dozen or
more major makers’ systems, and their
original CV100 system was designed for
Computervision’s Instaview. Fibronics
claims that their FOV 4000 will support
several workstations in networks from
some six manufacturers.

With the range of optical products con-
tinually expanding, CAD departments
can distribute graphics display pro-
cessors over very wide areas, while
allowing interconnection to a common
host and/or database. Users of several
workstations in a department can now
share RGB files and access host power
with bandwidth to spare. —Pingry
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Sun Rounds Out Line With Low-End

Workstation And High-End Color Graphics

un Microsystems (Mountain View,

CA) augmented its workstation line
with a low-end desktop workstation, the
Sun-2/50 and a first entry into the color
graphics workstation market, the Sun-
2/160 Color Sunstation. The 2/50 breaks
the $10,000 price barrier and is in actuali-
ty adiskless node for users who do not re-
quire the expansion flexibility of a card
cage, but who desire the computational
and graphics performance of existing
Sun-2 products. The 2/160 Color Sunsta-
tion is a fully integrated workstation with
a high resolution display and full range of
software tools. All software offered on
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Sunstations is fully compatible with all
other Sun products throughout the prod-
uct line.

Aimed at multi-user, multi-vendor en-
vironments both the 2/50 and the 2/160
operate with the Sun Network File
System (NFS) which supports trans-
parent network read and write access to
directories and files. As an indication of
their committment to standards and open
systems, Sun is publishing the NFS and
supporting protocol specifications with
the intent of providing a standard for net-
work file systems. The NFS is inclusive
in all Sun workstations, yet also allows

heterogeneous systems running different
operating systems to share files in a local
area network.

Sun’s enhancements to UNIX and its
Ethernet interface allow the 2/50 to
operate as a diskless node. With an objec-
tive of lowering cost per user, several of
the diskless machines can share the disks
of a Sun-2/120FS or Sun-2/170 fileserver.
Sun combined the four Multibus boards
of the 120 onto a single board witha CPU
based on the MC68010. One to 4 Mbytes
of physical memory and up to 16 Mbytes
of virtual address space per process is
available. A hardware floating point ac-
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Systems continued

: The 2/160 Color Sunstation from Sun Microsystems is built on an MC68010, UNIX 4.2 and operates

in a local area network or as a standalone.

celerator is optional for computationally
intensive applications. A 19" 1152 X 900
66 Hz non-interlaced display is included.

The 2/160 utilizes the same display and
refresh rate. Eight color planes can
simultaneously show 256 colors selected
from a palette of more than 16 million,
and the display controller can instantly
zoom in integer multiples of 1 to 16 and
pan in increments of one pixel. A 12-slot
card cage and VMEDbus leave the 2/160
open to customization, as well as a
Multibus to VME adaptor board for ac-
commodating the wide range of Multibus
boards available.

Sources at Sun say a graphics pro-
cessor may be the next option offered on
the 2/160, but would probably remain an
option and not incorporated into the
system as in the Apollo 550, for example.
A 1 Mbyte 2/160 lists at $32,900, with
volume discounts available and delivery
in 60 days.

With recent influx of capitol, including
a $20 million investment from Kodak,
Sun is securing its place in the general-
purpose, open-system market.

— Hanrahan
Circle 245
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Universal Access Boosts
Value Of Data & Systems

by Julie Pingry, Senior Editor

T he immediate value of data is in-
creasing both as computers mani-
pulate and interrelate information
more extensively and as more people use
systems and realize the resource they pro-
vide. It is only natural, then, to allow
more people to access information.

Data communications is a critical topic
in this environment. Despite all of the
press on computer networking, it is a
relatively unperfected field. One of the
main problems is that computing and
communications have traditionally been
separate industries. Similarly, purchasers
of computers and communication equip-
ment were different employees within an
organization.

As more information is communicated
between computers, personnel to coordi-
nate digital networking become essential.
Though the separation may exist in cor-
porate structures, it is no longer practical.
Combining responsibilities may be eased
by newer products that address both pro-
cessing and communication of data. With
powerful distributed systems, however,
optimized communication is not usually
as easy as integrating a modem.

System performance can degrade to
unacceptable levels when the host pro-
cessor must prepare data for communica-
tions as well. Careful design for offload-
ing, and software to allow rapid transfer
of information in a format readable to
other devices are critical. Effective trans-
mission to allow true sharing of informa-
tion and peripherals makes the equipment
and the data at each site more valuable.

Intelligent Talk

Progress toward combining computing
and communications has been going on
for some time. Business computers are
now commonly offered with integral
modems and local area network (LAN)
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Figure 1: Switching local network firm Intecom
and office computer company Wang have
combined forces to design the IBX Network
Workstation. This photo shows a prototype of
the product, scheduled for spring availability.

interfaces, notably Ethernet from com-
panies like Digital Equipment, AT&T and
IBM PC-compatible makers.

Likewise, communications products,
from LAN boards from Interlan (West-
boro, MA), Intel (Santa Clara, CA), and
Excelan (San Jose, CA) to large network
processors like those from Paradyne,
(Largo, FL), Racal-Milgo, (Miami, FL)
and Fujitsu (Santa Clara, CA) and other
large modem/multiplexer vendors, are
being designed with more processing
power, to offload the hosts. Communica-
tions terminals, an old type of product,
are now being offered in more than dumb
configurations, and sometimes, as joint
ventures between communications and
computer companies like the Intecom
(Allen, TX)/Wang (Lowell, MA) IBX
workstation (Figure 1).

The main factor driving the develop-
ment of these products is the availability
of low-cost ICs. Microprocessors for in-
telligent communications devices and
chips or chip set implementations of
modems, networks and other transmis-

sion products are widely available. Using
LSI and VLSI makes data transmission
less expensive and more reliable.
Communications can be built into
other equipment with modem chips and
chip sets. Motorola’s (Austin, TX) 14412
with filters makes a 300 bps device, for
example, adequate for terminals. Rock-
well (Newport Beach, CA) offers a full
line of modems, from 1200 to 9600 bps
using three or four VLSI chips and some
glue logic, on boards only several inches
in either dimension. Ven-Tel (Santa
Clara, CA) produced a modem for the
IBM PC XT by using a California De-
vices (San Jose, CA) gate array. Several
other firms like Oki Semiconductor
(Sunnyvale, CA) also offer modem ICs,
and as the need for integral communica-
tions in more powerful equipment in-
creases, other chips for fast communica-
tions will likely emerge from labs.
Interfaces to LANs are available in
chip set form, as well. Though several
semiconductor houses have announced
the sets, they vary in the degree of in-
tegration. Seeq Technologies (San Jose,
CA) has a relatively simple Ethernet con-
troller, but were early to market, as it was
produced by silicon compilation. They
are also the only house to offer the neces-
sary Manchester encoding/decoding in
CMOS. Another house early out with
these two chips and a relatively simple
controller is Fujitsu (Santa Clara, CA).
Intel’s 82586 is perhaps the most widely
used controller at this point, though the
82501 Manchester chip is slow in coming.
Many firms designed with the LANCE
from AMD and Mostek, and had an im-
patient wait. Ethernet is not the only net-
work with silicon controllers; ARCnet is
supported by Standard Microsystems
(Hauppauge, NY) and token passing
chips are available from Western Digital
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Figure 2: Combining multiplexing with X.25 packet assembler/disassembler (PAD) functions can eliminate matrix switches at each end of a multiple-line

connection, as illustrated here by Timeplex.

(Irvine, CA) and in development for IBM
by TI (Houston, TX).

Western Digital offers ICs to interface
to wide-area X.25 packet switching net-
works, as well. X.25 equipment is pop-
ular for both public and private networks.
Circuitry for packet assembly and dis-
assembly (PADs), controllers, protocol
processing and buffering to the X.25 spec
is shrinking.

Though the usefulness in integrating
communications into intelligent machines
has been seen for some time, only re-
cently have silicon implementations al-
lowed extensive integration. Resulting
chip and board solutions have made ap-
parent the full effects of the load of com-
munications processing on a host.

Powerful computers sharing their data
is a main impetus for interconnection.
Preparing information for transmission
can usurp the power and time of the sys-
tem processor. As traffic on data com-
munications lines grows, a system’s com-
putational efficiency is effectively re-
duced by this burden. So, to maximize
resources, communications devices must
offload the hosts.

Still, some large switches, PBXs and
network controllers have only one or two
processors in a refrigerator-size box. Sys-
tems such as Network Products’ (Hous-
ton, TX) CommPonents provide modules
with microprocessors and RAM, much
like the cards in a computer backplane.
AT&T (Bethesda, MD) and IBM, as well
as many of the large communications ven-
dors, also offer multiple processors to
handle data on a front-end basis. High
speed modems like those from Codex
(Mansfield, MA) with 68000s, benefit
from processors, as do many LAN
boards.

Processors are not the only important
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Separating responsibility for com-
munications from computing is no
longer necessary or practical.

integrated components for improving
communications products. Mitel (Boca
Raton, FL), Rolm (Santa Clara, CA) and
other large vendors boast high-perfor-
mance filters, controllers, and protocol
ICs optimized for data communications.

Local Transmission

For several years, much attention has
been focused on some newer schemes for
short-distance multi-device communica-
tions. The term local area network
(LAN) has come to mean systems with a
common bus, whether in a ring, star or
bus configuration. Standards set by the
IEEE 802 committee cover the most
common topologies and access methods
in use for these networks.

This is a relatively recent definition of
local area network, however, and the
generic meaning should not be forgotten.
Digital connections in a limited area can
include voice transmission. Switched
local networking over private branch ex-
change (PBX) systems fulfills many
users’ needs. Some digital PBXs, in-
cluding the PNX from Ztel (Wilmington,
MA), are designed for shared voice and
data transmission facilities.

An installed digital telephone PBX
may have adequate performance to use
for data. The importance of PBX data
switching is underscored by IBM’s recent
purchase of Rolm and DEC'’s offering of

a PBX-to-computer interface for their
VAX computer line. These and other ma-
jor computer companies also offer LANs
of the broadcast type, for areas that re-
quire higher throughput.

The IEEE 802 committee work has
produced standards for physical and link
levels of both token-passing and CSMA/
CD networks. Naturally, protocol soft-
ware is needed to make useful the data
moved from one place to another useful.
Well-designed LAN hardware should not
be mistaken for a solution. It is available,
but software is generally limited to cer-
tain manufacturers and machines.

And though turnkey network vendors
and computer vendors offer networks
across which applications can run, pro-
posed standards for interconnecting dif-
ferent vendors’ networks are incomplete
and/or not firm. Future networks will
likely use standard protocols, like those
now proposed by the DOD, ISO and Xer-
ox or some that IBM chooses. Network
Research (Santa Monica, CA) and ACC
(Santa Barbara, CA) have relatively com-
plete standard protocol packages already.

PC LANs may serve well for resource
sharing and can be hooked into other nets
by gateways and into large computers by
emulators. With the lack of complete
solutions and standards, however, com-
munications needs that can’t wait may be
better served by traditional communica-
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tions products. PBXs for low speeds, as
an example, will likely gain ground, and
high-speed short-haul communications
may use multiple limited-distance modem
connections or multidrop private lines.

Wide Area Lines

Packet switching networks are an area of
communications in which the US and
European markets are similar. The lower
line cost of the packet-switched networks
compared to switched telephone net-
works have made these offerings espe-
cially popular for interactive communi-
cations. Telenet, Tymnet and several
other national networks are providing
longer-distance communications. And,
as in Europe, the majority of packet nets
use the CCITT’s X.25 specifications.

Because of the popularity of X.25
communications, chips such as Western
Digital’s are available for integrating that
function. The PAD function can be inte-
grated into terminals or with other com-
munications functions (Figure 2). Public
packet switching is not the only applica-
tion for X.25. Many larger corporations
have needs for large volumes of interac-
tive communications, and private packet
switching to interconnect several loca-
tions can meet those needs.

AT&T has introduced a virtual circuit
switch in its Datakit. Virtual circuit swit-
ching, as the name implies, eliminates the
store and forward of message and packet
switching networks, while providing lo-
cal and wide area connections. Different
protocols and types of interconnection
are offered on separate circuit boards that
slot into a cabinet (Figure 3).

Another recent announcement using
modularity to interconnect various de-
vices and networks is from Banyan (West-
boro, MA). Their network server uses a
32-bit processor with memory, an I/O
bus, Winchester, floppy and tape cartridge
storage and expansion. Such communi-
cations computers, often called servers,
play increasingly critical roles as various
types of connections are used to complete
networks.

As for more traditional telephone line
networks, similar increases in the pro-
cessing power of equipment permits voice
lines to carry high speed traffic. Data over
voice equipment from Coherent (Haup-
pauge, NY) and others allows speeds up
to 19.2 Kbps full duplex over switched
phone lines. Data compression algorithms
are used indevices from modems to mul-
tiplexers, and standalone. Protocol pro-
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cessing for meaningful communication is
now commonly offloaded from computers
by intelligent dedicated equipment.

Global Communication

International telecommunications facili-
ties have been in place for some time and
carry large quantities of data. Services
such as Telex, TWX and facsimile are not
new, but the equipment is faster, does
more of its own processing and can often
diagnose transmission problems. More
satellite transponders and undersea cables
are linking continents.

Perhaps most interesting is the pro-
spect of a unified global communications
facility carrying all types of signals. In-
tegrated Services Digital Network, or
ISDN, is such a system. Standards and
proposals for ISDN are being developed
by the CCITT, and are close enough that
many communications equipment and
semiconductor manufacturers have begun
development of products that will serve
in this system.

ISDN is designed to be a digital facil-
ity capable of carrying not only data, but
also video and voice signals throughout
the world. In this way, it is a pipeline for
transmission of any kind.

As one of the only nations in which
communications are not government-
controlled, the US view of this global
facility is somewhat at odds with other
countries. The basic proposal outside of
the US would standardize not only the
physical links, but also the control and
monitoring of the facility. Standardizing
more levels of the system would better
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Figure 3: AT&T’s Datakit network uses modules
that slide into a card cage; each card can han-
dle a separate kind of communication.

assure consistency and meaningful
communication.

PTT (Postal, Telegraph and Tele-
phone) agencies of most governments
could agree on such regulation of the
facility. Since communications are not
state-run in the US and are more decen-
tralized with the forced breakup of AT&T,
it would not be easy to come to an agree-
ment. The current Administration’s sup-
port of industry forces may make desig-
nating a controlling body particularly
distasteful.

Nevertheless, a physical connection
that could permit mixing of many types
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of transmission on a global basis is the
goal. Though not all levels have been
standardized, silicon and device support
are in place.

Multiservice Devices

Mixing several types of communication
signals on one transmission system is not
limited to global networks. From local to
wide area, products are appearing to
allow efficiency through combining
functions.

One advantage of the Sytek (Mountain
View, CA) LAN that IBM recently chose
is that it uses broadband cable, like CATV.
The ability to send both video and data
over one cable is important in many envi-
ronments; GE’s networking scheme, sup-
plied by Concord Data Systems (Waltham,
MA) also uses broadband facilities that
are common in industrial environments.

The sharing of voice and data lines is
practical with digital telecommunications
equipment. There may be disadvantages,
however, to using a voice PBX for com-
puter networking. Including analog cir-
cuitry for audio functions can be costly,
and large organizations may need higher
speeds. If not combined, devices designed
for data transmission and switching, as
those for voice only, can be optimized.

Yet other areas are opening up under
the ongoing deregulation of communica-
tions in the US. Space in radio bands once
reserved to assure separation of channels
has been freed for other uses in some
cases. And the reverse channels used in
standard ack/nak transmission schemes
may also stand open when a backward
channel is integrated by the transmission
equipment.

Whether data will be transmitted over
such channels is not yet clear. But as the
amount of computer-based data gene-
rated and distributed for manipulation
increases, extra options could become
critical.

Combined Forces

Just as VLSI technology profoundly
changes the configuration of computer
systems month-to-month, it is impacting
communications equipment. Smaller
packages, more sophisticated and exten-
sive functions and diagnostics and higher
performance in products that often cost
less than predecessors are trends for both
computers and communications.

The entry of AT&T into the computer
market and IBM’s increasing presence in
communications industries have profound

a2

Figure 5: DECtalk is a
voice communications
desktop computing sys-
tem.

effects on markets and products in those
areas. Devices to hook into IBM’s SNA
and SDLC networks, as well as DEC’s
Network Architecture continue to be im-
portant. AT&T has so far dominated their
own market, but that could change. The
3B line has been added to the roster of
computers for which a version of BLAST
file transfer/terminal access software has
been released by Communications Re-
search (Baton Rouge, LA). And the gi-
ants are not the only harbingers of the
merging of the two fields.

Although ICs for communications
functions are increasingly common com-
ponents in computer-based systems, com-
munications vendors will not likely be
pushed out of the market altogether. Some
will focus on OEM products and provide
expertise to systems manufacturers.

Many others will concentrate on soft-
ware products: hardware to move digital
pulses from one device to another, no
matter how sophisticated, is of little use
if the information arrives in a form
unintelligible to the receiving device.
This problem has plagued not only LAN,
but also terminal and wide area net users.
Protocol software and code for intercon-
necting various networks is difficult to
produce, and specialists in communica-
tion are the most likely source.

Layered network interconnection is not
new; the 10-year-old SNA has a seven-
level architecture (Figure 4). But for
standard networks to link many vendors’
products, all levels of acommunications
network must be specified and imple-
mented. Those involved in all levels of
networking have often spent great effort
on optimizing hardware designs, only to
realize that the higher, software-depen-
dent communications layers slow trans-
mission to unacceptable speeds.

As the number of lines and their speed
increases, servers that provide com-
munication processing are critical. File
servers, print servers, disk servers, net-
work servers and other dedicated
machines in networks allow nodes with
integral communications to operate effi-
ciently. Front-end data protocol process-
ing to keep computer equipment running
at full performance is slowly being ac-
cepted as a requirement.

Benefits of increasingly sophisticated
communications ICs belong not only to
the semiconductor manufacturers, but
also to system integrators, computer man-
ufacturers and communication equipment
manufacturers. An even greater impact
will be on users, and on the corporate
structure.

As reliable data networking becomes
common, computer systems’ processing
power can be dedicated to one task, with
other functions accessed across the net-
work. Complex databases will not need
to occupy large storage spaces on many
systems. Through transparent access to
other special-function machines, each
can run efficiently, yet act as a general-
purpose computer. And LSI and VLSI
for communication will allow the capaci-
ties of integrated transmission facilities to
keep up with advances in computer and
processor performance. DD
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Designer’s Guide
To The VME Bus

by David Wilson, Executive Editor

total size of the 16/32-bit microcomputer board market

may be as large as 2.23 billion dollars by 1988. Other
figures from Dataquest indicate that close to 40 % of that market
will be in the area of industrial automation. Clearly, this is a
market that the Multibus has penetrated already to a great ex-
tent. The wide range of products available on the bus is possibly
the most important consideration in that environment and has
led to the bus’ phenomenal success.

Like most other marketplaces, the push toward higher per-
formance systems is now evident in the industrial automation
world. Inevitably, 32-bit buses have emerged to provide a solu-
tion to the systems architect looking to upgrade. Of the two con-
tenders in the 32-bit bus market, Intel (with the Multibus II) and
the Motorola/Mostek/Signetics consortium (with the VME
system), the only product available at the time of this writing
is for the VME bus. Intel plans to announce Multibus II prod-
ucts in February 1985 and the backing they have received from
the number of second party Multibus manufacturers will un-
doubtedly make them a viable competitor to the VME. When
the Multibus II products are announced it is highly unlikely that
they will support unsolicited data messages and sequential
transfers, however, due to the complexity of the bus interface
logic and the size of the card.

The battle for the 32-bit marketplace will not be won over-
night, especially considering that few 32-bit processors have yet
to be designed onto any commercially available board level pro-
duct. Also, the much rumored BI bus has yet to emerge from
DEC. With many systems people currently switching from
PDP-11 to VME systems, it is most likely that DEC will soon
react with some impressive VAX- or PDP-based Eurocard
format.

The VME Architecture

The VME system architecture is really a combination of three
different buses —the VME, the VMX and the VMS. The VME
bus itself provides the backbone for the VME architecture. It
has a data path that allows the systems integrator to mix 8-, 16-,
and 32-bit processors in the VME bus backplane. A master/
slave asynchronous. non-multiplexed data structure, the VME
supports seven levels of priority interrupt, four levels of data bus
arbitration, and multiple master support as well as fault-
detection and control and special transfer cycles.

A second member of the VME system architecture is the
VMX bus. a parallel bus designed in response to the needs of
multiprocessing applications. The VMX bus is a private-access

a recent market study by Motorola has predicted that the

a4
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subsystem bus that utilizes a 32-bit address path with a 16-Mbyte
address range. VME extends the processor boards features by
permitting it to access additional memory, I/0O and other func-
tions without the arbitration overhead typically encountered
over the global VME bus.

Another member of the VME system is the VMS bus, a self-
arbitrating high-speed serial bus that facilitates the rapid com-
munciation of brief messages between system components. To
determine resources between system processors, the two wire
VMS bus rapidly communicates messages such as pointer in-
formation, interrupts and test bits. It also supports such func-
tions as intelligent semaphores, broadcasting and simultaneous
polling. One other application of the VMS bus has to do with
diagnostics and the implementation of fault tolerant schemes.

DECEMBER 1984 m DIGITAL DESIGN



THE PEOPLE WHO GIVE VMEbus
WHAT IT NEEDS MOST, GIVE YOU THE
MOST VMEbus MEMORIES. PLESSEY.

Plessey Microsystems makes life easy for the VMEbus Plessey VME: a continuing commitment. Plessey VME

designer with the most comprehensive range of VME memories are just a part of the rapidly expanding range of

memories in the world. All backed by Plessey’s worldwide Plessey VMEbus board level products which also includes

resources, technical support services and total corporate single board computers; controllers, graphics and I/O boards;

commitment to VMEbus. backplanes; power supplies; software and firmware, including
Plessey VME Memories languages, operating systems

for your systems. The Plessey and drivers; and of course

VME memory range includes Write R that famed Plessey guarantee

every popular memory Pl : and backup. With even more

technology, including DRAM, Plessey VME on the way.

ROM/EPROM and fast static 4 Mbyte DRAM* __PME 2EP « 8/16/32 150 270 For details on Plessey e

RAM. As shown in the 3 Mbyte DRAM* __ PME 1EA e 816/32 150 300 VME memories or our other 7%

accompanying table, our 2 Mbyte DRAM ___PME 048D ° 8/16 190 300 VMEbus products and capa- ,*

capacity range spans 128 1 Mbyte DRAM* PMEGI2EP e 8/16/32 150 270 bilities, call or write Plessey 7

Kbytes to 3 Mbytes with EDC | 3/4 Mbyte DRAM _ PME 256EA e  816/32 150 300 Microsystems, One Blue

and 4 Mbytes with parity 512 Kbyte DRAM__PME 012D___® 8/16 190 300 Hill Plaza, Pearl River, ,*

DRAM. Plessey VME 512 Kbyte EPROM PME CRRLT NY 10965. (914) IR

memories are available with or ROM; 816  User Adjustable | 735-4661 or toll-free »* g

full 32 bit support to take 128 Khytes SRAM (800) 368-2738.

advantage of the MC68020 128 Kiiyiep JRAM_EME 1285} 8/16 140 140 Or use the

and NS32032. So, no matter syl o vl coupon

what VME route you're taking,

there’s a Plessey memory to take you there better.

PLESSEY

»MICROSYSTEMS

Circle 27 on Reader Inquiry Card




DESIGNER'S GUIDE SERIES

If a defective board is detected, a message can be sent over the
VMS bus to instruct the faulty unit to reset and isolate itself from
the global VME bus. This ability is particularly critical in cases
when the fault disables the main system bus.

One of the main complaints about the VME bus architecture,
even from the early days, was that the Eurocard form factor
(double Eurocard 233.3 X 160mm) would not be large enough
to support the sort of functions the designer might wish to place
ona card. Today, however, a number of VLSI devices are or will
be available to help out with the implementation of the VME
Spec (Figure 1).

The MC68153 Bus Interrupt Module (BIM) for example is
designed to serve as an interrupt requester for peripheral
devices. Up to four independent devices can be interfaced to the
system bus by the port. Intended for asynchronous master/ slave
bus operation, the BIM is compatible with Versabus, VMEbus
and the 68000 device bus. Figure 3 shows a typical configura-
tion. Here, three bus slaves are connected to the system data bus.
Each of these devices could be parallel I/O, serial I/0 or some
other function. An interrupt request from any device is routed
to the MC68153 and the BIM handles all interface to the system
bus. It generates a bus interrupt request as a result of the device
interrupt request. When the system interrupt handler or pro-
cessor responds with an interrupt acknowledge cycle, the BIM
can answer by supplying an interrupt vector and handling all
timing. Another part, the Bus Arbitration Module (BAM), is
a bipolar asynchronous bus controller which allows multiple
local MPU buses to be multiplexed onto acommon global bus
enabling the local buses to share memory and I/O devices and
to communicate with each other.

Figure 4 shows the BAM circuit in a local configuration.
Here, the BAM serves as the central bus controller as opposed
to the distributed control of a daisy chain arbitration scheme.
As shown, the BAM provides the interface between the local bus
masters and the MC68000 MPU. The bus request-bus grant
BR-BG pair of each local bus master connects directly to the
DBRn-DBGn pair of the BAM. The BR-BG pair of the pro-
cessor connects directly to the BR-BG pair of the BAM.

Alternatively, the BAM may be used in a moderately coupl-
ed multiprocessor system. In this case, the BAM serves as the
central bus controller of the shared global bus. This allows
multiple local buses to share mass storage and the addition of
the more local processors to increase system throughput. These
two parts, developed at Motorola, form only part of the effort
aimed at producing support chips for the bus.

Underway at Signetics is an effort aimed at producing no less
than seven more parts for interfacing not only to the VME but
to the VMS bus as well. These include the 68154 and 68155 In-
terrupt Generator and Interrupt Handler and the 68172
master/slave interface to the bus. The 172 may be used most ob-
viously in DMA control where the DMA controller can serve
as the VME master in normal operation yet must act as the
VME bus slave when programmed by an offboard processor.

Currently in development, Signetics’ ABAM or 68174 is an
advanced bus arbitration module that can support both the
VME and the Versabus. It can support two types of arbitra-
tion, round-robin and priority. This can be done simply by
changing selections on the chip. The part can drive the bus
directly without the requirement of TTL logic between the chip
and the bus. But perhaps the most interesting aspect of the

e e 5 | 1 = = |
: : RAM, : { User's Device :
| User's Device | ROM, | | || (Peripherals, Etc.) |
| = e I ] i e Y o e S RS oy 4 e B R o B R B R f e e T
t= “Front. A |L o =l qr=
|  Panel |
__TT_
A s e s ———H-— }--H-—————-- -
| 68172 68172 68172
1 9
P DTB DTB
|
i i AvDTB Master Slave > Siave
D U 68154 68153 L 110
| Power | 68174 R 68154
I Monitor | 88174 or [ieepen | J 68155‘ Interrupter
: | |system | 68452 | |e8172y 68172¢
| Restart | | Clock DTB DTB DTB Interrupt
LControIIerJl Driver | | Arbiter Requester Requester Handler
Data Transfer Bus
11 1 11 J L 1 J L J L a
Priority Interrupt )
[ i1 J L J L 5
DTB Arbitration )
J L 24
Utility D,
T

Figure 1: Area defined by VME bus specification.
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VMEDbus Disk Controller

A VME-based SMD disk controller, the
3200, was developed jointly by Inter-
phase (Dallas, TX) and United Technol-
ogies Mostek (Carrolton, TX) and is bas-
ed on the Motorola MC68000 micropro-
cessor. The controllerimplements a “vir-
tual buffering” architecture, whereby
the 68000 controls 12 Kbytes of buffer
space that it allocates and de-allocates
to various devices.

The buffers also enable the controller
to implement an intelligent caching
scheme for higher throughput than
achieved using unaided 1:1 interleave.
Once the controller has completed a
read operation and transferred reques-
ted data, it will continue to read sequen-
tial data into the cache. Two high speed
bipolar state machines control disk-to-
bus and bus-to-operating system trans-
actions.

To accomplish zero latency, the
V/ISMD 3200, like the Interphase Stor-
age Multibus controller, (Digital Design,
August 1984, p. 34) allows the drive to
begin read as soon as the track is loca-

ted. Because the 68000 serves as a  Pus activity.

The VISMD 3200 disk controller's multitasking architecture allows for simultaneous disk and

gatekeeper to dynamically allocate and
de-allocate the “pool” of virtual buffers,

data can be transferred out of order
across the bus and into the correct loca-
tion in system memory beginning with
any sector of interest in the track.

The V/ISMD 3200 also allows pro-
grammable sector and gap sizes, in-

terleave factor, number of sectors per
track, and number of heads per unit.
The VISMD’s software interface is also
compatible with Interphase’s Multibus
SMD controllers, the SMD 2181 and
2190. Drivers for those products can

be used for the V/ISMD 3200 with only

minor modification. Available for ship-

ment in December, the V/ISMD 3200
has a single-piece price of $2,750.

Interphase Circle 300

Mostek Circle 301

Signetics developments are the 171 and 172 chip set that provide
an interface to the VMS bus. While the 173 takes care of the data
protocol, the 171 manages the upper levels above the data link
layer.

All of the above devices will undoubtedly provide the
designer with more cost effective means with which to imple-
ment a VME board. More importantly, those systems architects
who inevitably find that a totally off-the-shelf hardware im-
plementation is impractical will find it easier to build their own
custom board.

Building on the availability of the 32-bit micro and suppor-
ting interface chips for the bus, the impetus for the VME bus
has grown. The two current leaders in the marketplace, Force
Computer and Motorola, have seen competition coming thick
and fast. Earlier this year Force entered into a second source
agreement with Plessey. Charles River Data came into the
market offering not only systems but board level products too.

Others are carving out more specialized niches. Burr-Brown,
for example, is targeting its efforts towards Digital Signal Pro-
cessing. Xycom is continuing to emphasize intelligent I/O. One

a8

of the first processor cards to support a true 32-bit processor
has been announced from Elite Computer Systems. Called the
E82/ CPU2, it is based on National Semiconductor’s 32032 and
includes the floating point processor, memory management
unit, real-time clock and 32 Kbytes of cache memory. Although
Elite offers a system level product that will eventually port
UNIX also, the majority of sales at the moment has been in the
board business.

That big industrial automation marketplace has some special
demands — not the least of which is that the vendors should sup-
port their product with a real-time operating system. The com-
petition comes from two industry giants; Digital Equipment
Corp. and Intel. Those customers, however, who cannot wait
for these companies to deliver 32-bit processing power must in-
evitably turn to a smaller vendor who can complement hard-
ware with a comparable operating system.

Force Computer, for example, offers PDOS. At present two
high level languages are available with PDOS, PDOS Basic and
PDOS Pascal. In addition both Fortran 77 and C compilers will
be available in 1985. Both the PDOS Basic and Pascal have been
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DY-4 SYSTEMS INC., one of North
America’s most successful producers of
board level products, now offers a fine array
of expertly crafted VME modules and UNIX
based development systems - perfect for all
your demanding 16/32 bit applications. Strin-
gent manufacturing and quality control
ensure a reliable product with maximum
power and integrity.

DY-4 realizes the full potential of the
powerful VMEbus architecture by using an
extended depth Eurocard format of 233mm
X 220mm. By increasing functionality and
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9-track tape controllers. DY-4's VME series
currently includes:

DSM-6816 - a UNIX based development
system.

DVME-702 - 68000/68010 CPU with MMU,
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DRAM.
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DVME-1705 - 68000/68010 CPU with dual-
ported serial I/0 and 14 bytewide sockets.
DVME-207 - with 8 serial RS-232C/422
channels and 2 parallel 1/0 ports.

DVME-351 - A'512K Byte memory board
with 10Megaword per second raster video
port. Supports 16/32 bit VMEbus read/writes.
DVME-503 - Universal memory board with
32 28-pin bytewide sockets. Supports 16/32
bit VMEbus read/writes.
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Module addressing
VMEbus Short 1/0 space ¥/ /
124 Kbytes) Nl | 1/0 module address map / Module identification information
/ /
Module | Short I/O address l’ Base+ OH|E'e" Odd | __ 4/ | Themodule ID information consisting of the
base |space 64 Kbytes long Reserved Modute ID | 1H following information coded in ASCI
address / +3EH 3Fﬂ -4
/ + 40H . mH }y | °VMEID
OH 1/0 module 0 i Module specific \ Vonud e 1D
L d
400H 1/0 module 1 / 1 b s e \\ i
. 8ol Sts/iCtrl |81H \\ | | Module model number
800H |  I/Omodule 2 l -1
| : \\ \ * Number of segments used
\ \
1000t HO module 3 \ : | | \M « Module functional revision level
1400H | /O module 4 ‘\ ! : “ )
| \ | Module specific | | Module status/control register format
| | Read/write | | . Intelligent | Nonintelligent
F400H |  1/0 module 61 | | ' ‘\ 71815 1% 12110 modules | moduies
~ ‘\ : : 1 | |RedLED |RedLED
F800H 1/0 module 62
\ : : \\ Green LED | Green LED
FCOOH 10 module 63 \ \ | 1 Test status | Intr Pend
+3FEH 3FFH
Modules requiring more than 1 \\ ‘\ Test status | Intr Enbl
Kbyte use consecutive segments “Module dependent”

Figure 2: Elements of Xycom's standard 1/O architecture. :

somgSXtended to handle real-time operations and multitasking sup-

port. Elite, on the other hand, offers ECS PVS, a virtual storage
operating system supporting real-time and multiple processor
environments. Other features offered by the operating system
include demand paged virtual memory, multiuser and multi-
tasking operations.

Supporting The VMX, VMS

Support for the VMS bus is a moot point for board manufactur-

System Bus
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VERSADbus is a trademark of Motorola.

Figure 3: MC681583 system block diagram.

50

ers due to the lack of available silicon from Signetics. However,
chips are expected out in the early part of next year that should
solve the problem. The VMX, however, is another story. Data
Sud Systems announced in April this year a 68000/68010 pro-
cessor board that was developed for large contractor, CERN in
Geneva. Support of the VMX bus will allow the card to operate
in conjunction with the company’s high speed 128K and 256K
static RAM cards.

Like most buses, however, the system integrator should be
aware that the VMX is currently undergoing revisions. And it
is likely that the new specification will not be compatible with
the old one. The revised spec will probably add a number of
interrupt lines that will add to the performance of the VME ar-
chitecture. However, it will lead to VM X Rev A and VMX Rev
B boards appearing in the field that will not be compatible.

To accomplish a goal of developing a mechanism to validate
system configuration, hardware must provide software accessi-
ble data on each module in order to indicate the type of module
and its functional revision level. The systems initialization S/'W
must read this data and ensure that each required module is in-
stalled and that the modules are all of the current revision level;
i.e., noone has installed an old spare module that is incapable
of performing satisfactorily. The task of writing system software
to implement this capability is simplified when the hardware
conforms to a standard interface description. So far, the only
published standard I/0O interface for VME bus products has
been proposed by Xycom.

The basic elements of Xycom’s Standard I/O architecture are
shown in Figure 2. It has already been implemented on a whole
range of Xycom VME bus modules and has been proposed to
the VME manufacturing group as the basis for an industry wide
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When choosing VMEbus
Industrial I/O, consider this:
Xycom offers you the widest
choice of modules in the world.
With a common system archi-
tecture that can save you sub-
stantial design and program-
ming time...while greatly in-
creasing your system'’s design
flexibility. You can also count
on Xycom'’s team of technical
support engineers — before
and after the sale.

Each module is backed by a
full two-year warranty and
Xycom’s 15 years experience

in designing and manufacturing

industrial microcomputers.
So make the right VMEbus

I/O choice, right now. Call us

toll-free (1-800-367-7300) for

details, or write for our

free I/O module brochure.

Then put our better

VMEbus mousetrap

to work for you.

Look closer. We deliver added value.

The Hardhat Computer People. 750 North Maple Road, Saline,
Michigan 48176, Phone: (313) 429-4971, TWX 810-223-8153 Regional Offices:
Boston (617) 246-2544 * Chicago (312) 963-7272 e Cleveland (216) 499-2555

e Philadelphia (215) 536-0810 ® San Francisco (415) 573-0404 e Detroit (313) 794-7427

Xycom’s I/O
Selection

1) XVME 010
System
Resource
2) XVME 085
VMEDbus
Prototyping
3) XVME 560
64/32 Channel Analog Input

2% 4) XVME 680 10MHz 68000

Processor
5) XVME 530 8 Channel Isolated
Analog Output
6) XVME 240 64 Channel Digital
TTL I/0
7) XVME 260 32 Channel Relay
Output
8) XVME 080 Intelligent VMEbus
Prototyping
9) XVME 210 32 Channel Isolated
Digital Input
10) XVME 230 Intelligent Counter/
Motion Control
11) XVME 420 Intelligent Serial
Peripheral Controller
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Industrial VMEbus System Design

Most systems can be classified into one
of three categories based on the num-
ber of processors employed and on the
division of tasks among processors.
The first category is the single proces-
sor system. In this approach all of the
1/0 and data processing tasks are per-
formed by one processor. The second
category utilizes multiple processors in
a distributed intelligent I/O configura-
tion. Asingle processor acts as the sys-
tem “master” and handles the data
processing at the highest level of ab-
straction. I/O functions (such as scan-
ning inputs for state changes, lineari-
zing thermocouple inputs, minor loop
control systems, operator display for-
matting, etc.) are performed by dedica-
ted I/O processors. The third architec-
tural category is multiprocessor sys-
tems, in which multiple processors are
used, but the tasks performed by each
are determined dynamically rather than
being fixed in advance, taking the dis-
tributed intelligent 1/0O approach. The
multi-level bus arbitration and real-time
interrupt facilities provided by the
VMEbus make it compatible with all
three system architectures.

As Figure 1 shows, a broad range of
applications can be handled by any of
the architectures. To choose one itis ne-
cessary to weigh the time (and cost) re-
quired to develop the system with the
cost of the final system. In addition, the
choice is constrained by the nature of
the application. Not even the 68000 pro-
cessor can handle the total processing
requirements for some systems. In
those cases one of the multiple pro-
cessor architectures must be selected.
Applications which have I/O functions
that can be readily partitioned into sepa-

their common control block

is prepared

1) As part of the system initialization Processors #1 and #2 agree on the location of

2) Processor #1 sets up a control block in RAM that is available to both processors
3) Processor #1 sends an interrupt to Processor #2 to indicate that the control block

4) Processor #2 performs the requested operation and sets the response word in
the control block to the appropriate value

5) Processor #2 sends an interrupt to Processor #1 to indicate that the task is
complete and the response word is valid

Table 1: A typical IPC protocol communications sequence.

rate tasks or I/0 functions which require
real-time response are most suitable for
the distributed intelligent I/O approach.
On the other hand, when the 1/0O work-
load varies dramatically over time, the
increased processor efficiency of the
multiprocessing architecture is more
appropriate.

In multiple processor systems (both
distributed intelligent I/O and multipro-
cessing) one issue that must be ad-
dressed is the communication of infor-
mation from one processor to another.
In general, information is passed in
some memory that is accessible to both
processors. The key problem is to find
a mechanism to notify each processor
when a block of data is available. One
technique is to have each processor
poll flags set by the other processors.
This technique works but it is inefficient
in several respects. First, it requires pro-
cessors to spend time polling the flag
even when there is no data available.
Second, the polling activity can use a
significant portion of the bus bandwidth
without accomplishing any actual work.
To avoid these problems an interrupt
driven notification mechanism is usual-

ly preferred.

Toimplement an interrupt driven me-
chanismitis necessary that all proces-
sors be able both to receive and to send
interrupts. The reception of interrupts is
not a problem since most commercial-
ly available VMEbus processor mod-
ules have that capability. Most proces-
sor-based I/0O modules are capable of
generating interrupts, but general pur-
pose CPU modules are not. To avoid the
unnecessary cost of having interrupt
generation circuitry on every CPU mod-
ule, some system controllers have a glo-
bal interrupter circuit that allows any
CPU module to send an interrupt to any
other CPU module. Using a global inter-
rupter circuit can be a system bottle-
neck if the circuit can handle only one
or two pending interrupts at a time. A full
globalinterrupter can have as many as
49 interrupts pending at one time, thus
eliminating any potential bottleneck.

Another difficulty in designing a me-
chanism that allows processors to com-
municate with each other is the defini-
tion of the command structure and the
protocol that each procesor must follow
to ensure unambiguous message hand-

Development
Effort
(Time & Cost)|

Single
Processor

Distributed

:?(t)elllgem System
Cost per
Function

Multiprocessing

Distributed Intelligent I/O

Multiprocessing

Single Processor
Application Complexity

Application Complexity

Figure 1: Hardware architecture alternatives.
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BICC-Vero offers these VMEbus

The big difference in VMEbus hardware

The VMEbus is making a tremendous impact

internationally. Through our involvement, products from stock right now: IEC

we've learned that all VMEbus products connectors, prototype boards, backplanes,

appear to be pretty much alike, but there are  extender cards, power supply with power

important differences. monitor module, card frames and front
Take it from us, when you're buying panels.

VMEbus equipment you're really buying the When you need VMEbus equipment,

manufacturer. His services, standards, prices  turn to us.

and promises. Our hardware is as fine as anybody's.
Products can be virtually the same. It's the company that's better.

boards supplied courtesy of Mostek, Motorola & Signetics

It's the company that makes the al
biggest difference. And that's why BICCVero EI.EBC!TCBCOVNEIRC%NC
hardware is recognized by international —_— .
companies for its remarkable performance, e
reliability, precision, and compatibility. m vero

Our extensive inventory and efficiency
guarantees you immediate delivery on all
VMEbus products. Orders are handled by our
world-wide network of subsidiaries and
distributors to ensure prompt service and
customer satisfaction.

~ ABICC Company

171 Bridge Road
Hauppauge, NY 11788

(516) 234-0400
TWX: (510) 227-8890

TELEPHONE: UNITED KINGDOM (04215) 66300 ® FRANCE (4) 402.46.74
® WEST GERMANY (0421) 828 18 ® SOUTH AFRICA 53-7846/7  CANADA (613) 384-1142
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Command Word

ling. A good protocol ought to be gener-
al purpose enough to be used for the
majority of applications but it should
also be simple enough to be implemen-
ted quickly and reliably, while including
some provision for extension. It should
not impose more constraints on the
hardware or system design than are ab-
solutely necessary. Developing a proto-
col from scratch is possible, but adopt-
ing a standard protocol will speed the
system development and minimize the
probability of protocol errors. The use of
a standard protocol will also allow the
use of off-the-shelf hardware and soft-
ware for some system components.
One standard protocol developed ex-
pressly for use on VMEbus products is
Xycom’s IPC (Inter-Processor Com-
munications) protocol.

In the IPC protocol the communica-
tion between any two processors is ac-
complished using control blocks which
reside in memory locations accessible
to both processors. Figure 2 shows the
structure of an IPC protocol control
block. The information contained inthe
control block includes acommand word

0 = successful

Response Word < non-zero = error
“Command Completed” “Command Completed”
interrupt level interrupt vector
Response Flag Next Command A/M Code

Pointer to Next
Command Block
(2 Words)

« for command chaining

Command Parameters
or
Response Data
(or pointer to data)
(4 Words)

Figure 2: IPC protocol control block (10 16-bitwords).

to specify the nature of the requested
activity; a response word to be filled in
by the recipient of the control block to in-
dicate the results of the requested ac-
tivity; interrupt vector and level informa-
tion for recipients to use in acknowledg-
ing receipt of the control block or com-
pletion of the activity; a link to subse-
quent control blocks to allow chaining of
activities; and several locations for im-
mediate operands.

The IPC protocol was developed pri-
marily to support the distributed intelli-
gent I/O systems architecture, but it is
also applicable to multiprocessor sys-
tems. It is pre-programmed into all of
Xycom'’s Intelligent I/O modules (such
as the XVME-420 Intelligent Peripheral
Controller) and is running today in
VMEbus systems.

Andy McMillan, Xycom, Inc.
Circle 302

standard. It provides the information required by the system
software to perform configuration validation and it provides
standard mechanisms for performing common I/O module con-
trol functions.

As mentioned earlier, one of the problems with designing a
system based around off-the-shelf product is that often, espe-
cially in the industrial automation field, cards are not available
that perfectly meet the design requirements. One answer to this
may be to turn to a product that offers the ability to design and
to prototype special purpose modules where some board space
may be left empty to wirewrap prototype components.

Address Bus

Data Bus

MC68000 | gR

BG Yy v vy ¥
4 BGACK Memory 110
BG4 |eR
gr DBR?
b -
_| PMAC | 8G DBG?7
J scack
gR DBRE
mal »| MCe8452

Contr | BG DBG6] BAM
<

>

BGACK

BR DBRS

CRTC | BG DBGS
<

P>

IBGACK 1 BGACK

Figure 4: Local bus arbiter configuration.
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Such a product is the Xycom X VME- 080. The heart of the
board is a 68000- based intelligent I/O kernal used in Xycom’s
intelligent I/O modules. This includes a 68000 MPU, clock,
16K dual access RAM, addressing decoding and VME master/
slave interface circuitry. The local 68000 bus is brought to the
prototyping grid and is available to prototype components. The
kernal, which is designed to function as either master or slave,
can cause VME bus interrupt on all seven levels with a program-
mable vector and can be jumpered to use any of the four arbitra-
tion levels for DTB access.

Conclusion

Undoubtedly, the introduction of the 32-bit 68020 and the as-
sociated VME bus support chips will provide more impetus for
the VME bus. Many current 68020 high performance designs
have implemented caching schemes external to the 20 itself
that consume large amounts of board space. One can expect to
see a greater use of SIPs for memory, gate arrays and VLSI con-
trol devices in next generation VME products. The obvious
concern with the size constraint of the board and the investment
necessary to meet product designs through innovative packag-
ing techniques may serve as an indicator that future VME ven-
dors will not simply be garage shop S-100 look-alikes. DD
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Hot
Technology

—Floating point processor
(

15 uu seconds/operation)

CPUA1-C THE NUMBER CRUNCHER
—256 Kbytes of local high-speed R.AM

CPUB1 ALL IN ONE
— Multiprocessing features

VME AND VMX BUSES
(dual-ported on CPUB1)

—Serial port
DPDX SPEED PLUS CAPACITY
—Sequential mode on VMX
—Dynamic address decoding on VME

—32 bit access on VME/VMX
—Broadcast mode : several boards may be accessed

on VME (local on CPUB1)

DPRX VERY HIGH PERFORMANCE MEMORY
i —128 or 256 Kbytes of CMOS

Static RAM on DPRX

—512 or 1024 Kbytes

of DRAM on DPDX
in the same read/write cycle
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by Mary Rose Hanrahan,
Associate Editor

igital Design’s 1984 Salary Sur-

D vey found the benefits of what is

currently being termed “The

Year of the Recovery” reflected in all
aspects of the work environment. Last
year’s survey was characterized by those
factors prevalent on the tail-wind of a re-
cession—salary freezes, job lay-offs, and
general employment malais. As reflect-
ed in this year’s survey, the economy has
rebounded and 89% of our survey par-
ticipants received a salary increase in
1984. Amidst an economic landscape that
has been radically altered by low infla-
tion, deregulation, the strong dollar and

1

-l |

Salary Survey

The engineering profession
remains a lucrative one as the
demand for engineering profes-
sionals will have increased by
40%0 between 1978 and

m——
p————

new technology, prospects for the engi-
neering profession remain bright. Unpre-
cedented competition in the high technol-
ogy industry at home and abroad is, how-
ever, drawing new attention to labor costs
and the skimming of corporate payrolls
necessitates a closer look at trends within
the electronics engineering field.

Respondent Profile

From a total 2000 randomly selected
readers surveyed, approximately 25 % re-
sponded. These were composed of 48 %
engineering managers, 17% corporate
managers, and 35 % staff engineers. Most

1990, translating into
480,000 new jobs in
computer science

and 250,000 in
engineering.

participants are involved in design and
development engineering at a manufac-
turer that incorporates computer-related
devices into their products as integrating
OEMs, with over 500 employees in their
division (Table 1). The participants’ ages
spanned from 25 to 55 years old and most
respondents have a B.S.EE or higher. Of
the 89 % of participants that received a
salary increase, 65 % received a 5-10%
increase. Of the 482 total survey respon-
dents, only three females participated,
rendering gender statistics invalid.
Roughly one third or 33.1% of the total
respondents have a current annualized
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Respondent Profile Total Survey Respondents: 482
Who they are: % of Respondents: Average Salary:
Engineering Managers i e o wosine il s o ai 48960 Lo LS $44.7K
Corporate and General Managers . . ............ ..... 179% - o 0 e $42.5K
St ERginearss ... L NS s s eamies 0y L S sr el ol 35%0:. it S $36.6K
Where they work:

Manufacturer of COMPUBIS: | . ..v. . . svve v s biva s s he 3%

Computer Systems Integrator

(Systems House, VAR, Turnkey System) . ........ ..... 16%

IntegratingiOENS L oo T i ol 0T o 42%

Manufacturer of Computer-related Peripherals . ... ... .. 4%

LEargeVolume EndUSars . .ol oo oL ba vl o 18%

Government and MIlaRY .. . oo <o e g v s o 5%

Public Institutions, Universities. . .............. ..... 1%

SR IR e e o s 2%

System Consultants/Software Houses .......... ..... 2%

(OB R e i s e L S 7%

Table 1: 1984 Salary Survey respondent profile.

salary of $50K or more, and 25 % make
between $41K and $50K. Of the re-
maining 42%, 16% are in the salary
range of $36K to $40K, 13.3% are in the
$31K to $35K range, 8 % are in the $26K
to $30K range, and 5 % are making under
$20K.

Our survey profile, consisting mainly
of engineering managers, found an
average salary of $44.7K for those in that
job function area. Corporate and general
managers averaged $42.5K in annualiz-
ed salary, but they comprised only 17%
of the total participants. Staff engineers,
making up 35% of the total, averaged
$36.6K per year.

The geographical breakout includes
29% response from the Northeast, 12%
from the Southeast, 25 % from the Mid-
west, 7% from the Northwest, and 28 %
from the Southwest.

Regional Salaries:
California Leads

The Southwestern states, among them
California, Arizona, and Texas, with a
focal point on Silicon Valley, touted the
highest average and median salaries.
Keeping in mind that one half of the
survey participants are engineering
managers, the average respondent salary
in the Southwest is $43.1K with the medi-
an salary at $45K. Close in contention
with Silicon Valley is the Northeast
where the average respondent salary is
$41.3K and the median salary is $41K.
The Midwest averaged salaries of $37.7K
and a median salary of $38K. The North-
west, from which the lowest number of
participants responded, averaged salaries
of $39.8K and a high median salary of
$41.5K. The Southeast, a growing high
tech industrial base, responded with an
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average salary of $38.6K and a median
salary of $40K (see geographical chart).

The Southeast has been deemed the se-
cond fastest growing regional area in the
US with a projected 82 % job growth rate
by 1987 as found by a recent American
Electronics Association (AEA) survey.
In the survey, “Technical Employment
Projections 1983-1987,” California led the
nation in overall projected growth for the
electronics industry. The total job growth
projected by 1987, including both techni-
cal professionals and paraprofessionals,
was 904 %, or a total 0of 91,029 jobs. The
figures are based on survey question-
naires from 405 facilities in California. It

should be noted that the figures represent
only new jobs requiring additional em-
ployees, and not those jobs which be-
come available through turnover or other
forms of attrition. The lowest growth
reported is in the Mid-Atlantic region
with a projected 49 % job growth rate.

According to the survey, California
held its lead in all job categories in terms
of actual job numbers: the total number
of electronic/electrical engineers in 1987
is projected at 13,765, or 774 % growth,
and for software engineers at 9,700, an in-
crease of 114.3 % . While California’s ac-
tual job figures were highest, other areas
of the country reported higher percen-
tages of growth in different job categor-
ies. The Northwest has the highest per-
centage of growth in both software engi-
neers and electronic engineering tech-
nologists.

California also projected the highest
figures on in-state recruitment, expecting
to recruit 37 % of new employees overall
from in-state universities and colleges
and the remaining 63 % from the existing
workforce and the military. These figures
are undoubtedly influenced by the high
concentration of engineering schools in
California and industry’s reliance on
them for new graduate employees.

Education And Salary

Recent Bureau of Labor Statistics studies
note the steadily expanding need for
engineers in the workforce through the
1990s. At the same time, the studies

Northwest
Average salary $39.8K
Median salary $41.5K

Regional Salaries

Northeast 7,
Average salary $41.3K } ~
Median salary $41K ‘

Midwest
Average salary $37.7K
Median salary $38K

Southwest
Average salary $43.1K
Median salary $45K

Average salary $38.6K
edian salary $40K

Northeast: CT, DC, DE, MA,
MD, ME, NH, NJ, NY, PA, RI,
and VT.

Southeast: AL, AR, FL, GA,
KY, MS, LA, NC, PR, SC,
TN, VA, and WV.

Northwest: AK, CO, ID, MT,
OR, UT, WA, and WY.

Southwest: AZ, CA, HI, NM,
NV, and TX.

Midwest: A, IL, IN, KS, MI,
MN, MO, ND, NE, OH, OK,
SD, and WI.

Table 2: Average and median salaries on regional basis.
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showed a decline of 26 % in the number
of 18-year olds in the population expected
by 1990. To adequately supply the con-
tinuing demand for engineers, IEEE and
other organizations have called attention
to the crisis in precollege math and sci-
ence. Itis clear that if students are to take
engineering courses at the college level,
they must be motivated toward and have
strong access to adequate math and sci-
ence instruction. A larger, less tractable
problem than traditional university facul-
ty shortages in such fields as electronic
engineering and computer science, is the
growing shortage of qualified secondary
school math and science teachers.

The participants surveyed by Digital
Design spanned the educational ladder,
with 2 % having not gone to college at all
to4 % with doctoral degrees. B.S.EE de-
grees are held by 29 % of the participants,
while 6% have a B.A. degree and 9%
have M.S./M.A. degrees. Nine percent
have an M.S.EE and only 6% have an
M.B.A., once thought a necessity in the
transition from a technical position to one
in management. A two-year associate or
technicians degree is held by 6 % of the
participants and 16 % attended college for
two years or less but did not finish.

When comparing salary to education,
predictably 15 % of those participants in
the over $50K range have graduate de-
grees, another 15% have a B.A./B.S.EE
degree, and 2.3 % in the over $50K cate-
gory have had two years of college or less.
Of those participants in the nation-wide
average salary range, $36K to $40K, 3%
have graduate degrees, 9% have B.A./
B.S.EE degrees, and 4% have had two
years of college or less.

Job Mobility

When asked to designate career objec-
tives over the next few years, 74 % of a
total 476 respondents said their prime ob-
jective would be to advance with their
present employer. Changing employers is
the next step for 20 % of the total and 3 %
put highest priority on changing profes-
sions. Almost 14 % planned to return to
school and 4 % have no plans. Starting a
business will be the next career move for
23% of the respondents.

Changing employers several times in
one’s career may appear to be the norm,
however, the survey found 23% of the
participants had held positions with only
one employer, while 30 % had worked for
two; 19% for three; 12% for four; and
15% for five and over.

The criteria most important in evaluat-
ing a new job varies subjectively. Thirty-
five percent of the respondents cited the

Salary and Education % of total | $21- | $26- | $31- | $36- | $41- | Over $50K
25K | 30K | 35K | 40K | 50K

No College 22 o . - - .
Under 2 Yrs. College, no degree 6.2 = 2% (1% 2% .
2 Yrs. or more college, no degree 93 0 v 1.7% | 1.7% | 3% 2.3%
2 Yr. Associates or Technicians

degree 6.2 0D 2% |° s | -
B.A. Degree 58 0 | - 1% |2% 1.7%
B.S.EE Degree 293 0 |27%|4% |6% |[8% 9%
Other B.S. Degree 11.4 5L 1.7% (2% |25% 4%
M.S./M.A. Degree 89 oF 1.3% | 1.7% | 2.5% 3%
M.B.A. Degree 58 0 | u - 1% 4%
M.S.EE Degree 89 0 |0 14% 1% [2% 4.4%
Doctoral Degree 43 0 (106 10 5 : 3%
Other 12 g [ 0 - 0 ‘

*=/less than 1% (less than 1% are making under $20K in all categories.)

Table 3: Respondent’s education in comparison to salary.

engineering challenge of the product and
technology as most important. Salary
was of prime concern to 19 % and location
was most important to 20 % of the partici-
pants. Opportunity for management re-
sponsibility, title change, and promotion
was the primary evaluation criterion for
18 %, and less than 5 % are concerned with
company reputation, benefits programs,
or joining a particular design team.

When asked why they entered the elec-
tronic engineering field, 86 % of the re-
spondents said the challenge of the tech-
nology was their primary reason. Job
security and job availability in electronics
engineering was the primary influence
for 13 % and 29 % respectively while the
lure of high salaries attracted 26 % of the
total respondents.

Work Attitudes

An excellent attitude toward their jobs is
held by 36 % of our participants, while
25% feel their attitude toward their com-
pany is excellent. Only 1% have poor at-
titudes about their job and 5 % have poor
attitudes toward their employer.

Often the hours per week worked are

an incremental factor in determining job
satisfaction. The majority of participants,
or 70% , worked 40 to 50 hour weeks.

Future Trends

From a general point of view, oppor-
tunities for engineers will continue to
grow rapidly. The broader spectrum in-
cludes disciplines across areas such as
applications, product management,
R&D, and design. According to Engi-
neering Associates, an engineering per-
sonnel consultant, there will be 10 pri-
mary technical influences on engineering
professionals in the near future.

Design Specialization will lead to fur-
ther opportunity for those with outstand-
ing knowledge in several specific areas.
For example, software disciplines which
include development, test and quality
control of micro-code, assembly and
high-level languages will be in particular
demand. Many industries will look for
skills in both analog and digital design,
particularly the latter, in handling even-
tual 32-bit architectures.

Factory Automation will impact many
jobs as quantum leaps are made in pro-

Salary and Age

Age % of total | Under $20K | $21-25K | $26-30K | $31-35K | $36-40K | $41-50K | Over $50K
20-24 16% 8% - 0 0 0 0
25-30 13.4% 1% 2.7% 4.8% 3.5% i =
31-35 18.4% 1% 2.5% 2% 35% 5.6% 3.3%
36-40 17.6% v 1% 1.5% 2.7% 5% 7.3%
41-45 16.5% 0 19% 1.7% 3.5% 9.2%
46-50 12.4% " 15% 2% 35% 5%
51-55 10.1% i 1.3% 1.3% 2.3% 4.8%
56-60 6.2% 1.3% 2.3% 1.9%
61-65 0 5 0 1.3% 1%
*=less than 1%

Table 4: Respondent’s age in comparison to survey.
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PRICES CUT UP TO 24%

There's no better way to combine truly high What's more, Mostek is launching some exciting
performance with a compact board structure than new VMEbus products, like the IMB DRAM —the
to base your 16-bit design on the VMEbus system. second generation of VMEbus-compatible DRAM

And there’s no better time to do so than right boards. And our new, 10 MHz high-performance
now. Because through December, we're cutting the Matrix 68K™ family of VMEbus microcomputer
price of our VMEbus family of products by up to 24%. systems.

Part # Designator Description Price % Savings

MK75801 VME-SIO 4-channel serial I/O board with 2 fixed

RS-232 and 2 selectable RS-232 or RS-422 $ 650 24%
MK75601 VME-SBC MK68000 microprocessor (8 MHz), RS-232

serial I/O channel with 8 pre-configured

BYTEWYDE™ memory sockets $1012 20%
MK75602 VME-MMCPU Memory management CPU; MK68000

processor with MK68451 memory

management unit $1700 20%
MK75701 VME-DRAM 256K dynamic RAM card; automatic refresh $1120 20%
MK75802 VME-SASI™ Hard disk controller interface; DMA can

transfer up to 64K data blocks $ 805 20%
MK75803 VME-FDC Floppy disk controller; word DMA or

programmed byte transfer over VMEbus $ 820 20%
MK75605 VME-SYSCON System controller card VMEbus slot 1 slave;

control and check features and real-time

clock (with battery backup) $ 921 6%

Check the table for the savings on selected prod- more information on this special offer, or for details of
ucts, then contact your nearest Mostek sales office for the new Mostek VMEbus products.

Northeast (203) 531-1146 Central (214) 386-9141
Southeast (609) 596-9200 Western (714) 250-0455
N2 UNIT
% TECHNOLOGlES
MOSTEK

BYTEWYDE is a trademark of Mostek Corporation.
SASI is a trademark of Shugart Associates, Inc.
Matrix 68K is a trademark of Mostek Corporation.

Circle 32 on Reader Inquiry Card




M

MESA Technology Corp.

BUS COUPLERS

MULTIBUS TO UNIBUS
MULTIBUS TO Q-BUS
MULTIBUS TO MULTIBUS

Permits DMA memory
to memory transfers
between MULTIBUS*
and UNIBUS*;
MULTIBUS and
Q-BUS*; or MULTIBUS
and MULTIBUS.

e Up to 3 MB/sec. transfer
rate. ® Supports interprocessor link mode.

e Up to 64K word buffers. « DMA throttle and burst mode.

e Onboard and external loopback diagnostic mode. ® Double
buffered word count and address registers on the MULTIBUS for
continuous data transfers. ® Test software and software drivers
available.

MESA Technology Corporation
16021 Industrial Drive e Gaithersburg, MD 20877

Washington DC Area Baltimore MD Area Outside Maryland
301-948-4350 800-492-3198 800-638-2039

* Trademark of Intel Corp. ** Trademark of Digital Equipment Corp.

Circle 20 on Reader Inquiry Card

VERSAbus MULTIbus

Backpanel and bus
interconnection systems from
prototype through production.

A5 106IC

INDUS TRIE

o - 0
Munovation with BMmacinaTion
85 Marcus Drive

Melville, NY 11747 (516) 420-8111 VMEbus
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ductivity improvement and new tech-
nologies associated with automation,
such as CAD/CAM become the norm.

Advanced Networks development will
reach many applications across the in-
dustry as data transmission is accelerated
to higher frequencies and increased
bandwidth is obtained by use of hybrid
technology using lasers and fiber optics.
Engineers who combine multiple skills in
electro-mechanical, electronics, and
communication theory will be in top
demand.

Small Computer Systems and Peri-
pherals represent special opportunities
for professional advancement, particu-
larly in office automation product devel-
opment.

Communications Technology is chang-
ing at a rapid pace, offering significant
opportunity in word processing, net-
works, telecommunications, and micro-
wave technology.

Semiconductor Evolution continues to
push for newer and less costly packaging
and production. The challenge to merge
technologies —especially with digital and
linear circuits —will become a significant
trend throughout this decade.

Defense Electronics is of particular in-
terest in an election year and the recent
surge in Pentagon contracting has created
many jobs. The advent of expert systems
and artificial intelligence has definitely
been fueled by defense dollars and oppor-
tunities in these areas should continue to
grow.

Automated Test Equipment. As highly
complex LSI and microprocessor sys-
tems proliferate, automated component
and sub-system testing becomes neces-
sary in an increasing number of appli-
cations.

Medical/Analytical Systems will drive
advancements in product design allowing
professionals to improve the functions
and price/performance of existing in-
struments and measurement systems.

New Challenges In Component Design
is directly proportional to the demand for
compatibility and more intelligence.
Meeting these challenges with innovative
design and applications will be skilled
designers from a diverse cross-section of
disciplines. DD

How useful did you find this article?
Please circle the appropriate number on
the Reader Inquiry Card.

VeryUseful . c:xvsmeisass assnse 612
Useful ........................ 613
Somewhat Useful . . .......... ... 614
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32-Bit ICs Enhance Array
- Processor Performance

by Dave Wilson, Executive Editor

uture high performance proces-
F sors/controllers require faster
processing rates, higher machine
densities, and greater system reliability.
The need for virtual memory support, in-
creased memory bandwidth and im-
proved precision means a growing de-
mand for 32-bit performance. Advanced
Micro Devices’ (Sunnyvale, CA) Am-
29300 family has been developed to ad-
dress these needs in general purpose
computation, intelligent peripheral con-
trol, and array and digital signal process-
ing applications.

The Am29300 family evolved from the
industry standard Am2900 bit-sliced
family. A great number of the functional
enhancements are the result of user feed-
back from existing Am2900-based de-
signs. On the other hand, the Am29300
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family has been designed from the ground
up for higher performance and architec-
tural flexibility. The Am29300 devices
have internal ECL circuitry for speed, yet
maintain TTL compatible inputs/outputs
for ease of interface. A 32-bit Am29300
microprogrammed system has a system
microcycle time of 70 to 80 nsec. In addi-
tion, the devices have regular and or-
thogonal instruction sets and contain
built-in primitives to tackle crucial
system issues such as fault tolerance/
detection.

AMD offers several support chips for
Am29300-based designs. For instance,
systems requiring a 32-bit data path can
be configured with the following devices:
the Am29332 Integer Processor, a 32-bit
arithmetic/logic and shift unit with built-
in support for variable byte and bit field

Photomicrograph of AMD’s 29325 floating
point processor.

data; the Am29334 Register File, a true
dual-ported register file which allows
simultaneous read and write accesses,
organized as 64 words by 18 bits; the
Am?29323 Parallel Multiplier, a 32 X 32
parallel multiplier capable of multiple cy-
cle expansion to 64 X 64 and 128 X 128
without the use of external logic; and the
Am29325 Floating Point Processor,
which performs single cycle addition,
subtraction, multiplication and conver-
sions, using either the single precision
IEEE or DEC format. Each of the above
devices can be used in conjunction with
or independent of the others. These de-
vices can be configured in a variety of
ways to tailor them to a specific applica-
tion. All of the data path elements have
single cycle instructions. The
microinstructions are typically supplied
by the control path. The key control path
element is the Am29331 Microprogram
Sequencer which supplies the next ad-
dress to the control memory. The 16-bit
Am29331 is also capable of handling in-
terrupts or traps at the microinstruction
level.

Historically, the Am2900 devices have
been partitioned vertically, combining
register file and ALU in a single package.
The Am29300 devices, however, are par-
titioned horizontally, so that the register
file is separated from the rest of the data
path elements. The functional partition-
ing has two advantages. First, it allows for
an easily expandable register file space.
Second, it also enables arithmetic ac-
celerators to add to the data path.

A major disadvantage of a bit-sliced ar-
chitecture is the time lost in transmitting
carries from one chip to another. To avoid
this, the Am29300 family arithmetic ele-
ments are constructed with full internal
32-bit data paths. Although the ALU has
limited carry capability for cascading, it
will normally perform multi-precision
expansion through multiple cycle opera-
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tions. The other data path elements use
this scheme exclusively.

A second benefit of the full 32-bit data
path elements is that they can include
functions not easily sliced. Two classic
examples of this are shift arrays and
multipliers. Both of these require an
unacceptable amount of information to be
transferred between slices. Other func-
tions, such as prioritization and mask
generation for byte and word operation,
while feasible, expand clumsily. All these
functions are provided in the Am29300
family, either in the ALU, or in the 32-bit
multiplier.

Three-Bus Flow
Through Architecture

In order to fully exploit the 32-bit data
path devices, it is necessary to provide
adequate data transfer bandwidth. In the
Am29300 family this is achieved through
the use of a three-bus architecture. The
Am29334 Register File is a true two-
ported file, allowing simultaneous access
from each port. Output latches are pro-
vided to allow read and write operation
within a single clock cycle. Each of the
data path elements has two 32-bit oper-
and input buses which can be sourced
from the register file. The data path
elements also have a 32-bit result bus
which can return data to one input of the
register file. With this organization, a
three-address register to register opera-
tion may be completed within a single
clock cycle.

Two-register files may be used to
achieve still higher bandwidth. Connect-
ing the input ports in parallel, and writing
duplicate data into the two files, allows
four operands to be sourced simultane-
ously from a single database. Two results
may also be written into the file simulta-
neously. This provides adequate data

transfer for two groups of arithmetic
elements to operate concurrently (Figure
1). The flexibility of this three-bus archi-
tecture also allows the use of these parts
in other configurations. In a signal or ar-
ray processing application, the multiplier
and ALU may be placed in series rather
than parallel. This provides a “free
operand,” allowing the three-operand
summation of products operation to pro-
ceed at maximum speed.

The cycle time of a microprogrammed
system is dependent on both the control
path (i.e., sequencer and microprogram
memory) and the data path (i.e., register
file and ALU). Traditionally, the system
bottleneck has been the control path,
especially the timing paths associated
with conditional branching. The 16-bit
Am29331 Microprogram Sequencer has
been optimized for speed, so that the data
path and control path timing are balanc-
ed. The previously external condition
code multiplexer, test logic generator and
polarity control logic (usually the system
critical path), have been integrated on
chip. Moreover, the Am29331 has several
built-in features which enable it to res-
pond to external stimuli with minimum
latency. The sequencer can perform a
16-way branch, dependent on the simul-
taneous occurances of four external test
conditions. The Am29331 Microprogram
Sequencer can also handle interrupts or
traps at the micro-level.

The system ARM concept (Availabili-
ty, Reliability and Maintainability) is
becoming increasingly important. The
Am29300 addresses the problem of fault
detection at the device level by a combina-
tion of two techniques— parity and
master/slave. Parity at the byte level is
generated on the 32-bit result bus of the
data path elements, stored in the Am29334
Register File, and checked again going into

any of the operand buses of the data path
elements. Thus any interconnection failure
in the data bus can be detected. The choice
of even parity scheme also allows detec-
tion of an open TTL bus which defaults to
high impedance all “ones” state, an error
condition. For functional verification, a
master/slave mode of operation permits
two units to be connected in parallel, with
one unit actually performing the computa-
tion and the other checking the results on
a cycle by cycle basis. The slave unit
therefore verifies correct operation of the
master. In addition, the master unit checks
its internal result with the data on the output
bus to ensure that no other device is driving
the external bus when it is not supposed
to be. Any fault detected can trigger an in-
terrupt at the microinstruction level. Unlike
previous redundant schemes, no specializ-
ed software is required. No system degra-
dation results from the communication be-
tween the redundant functional units. This
combination of parity checking and master/
slave operation, which uses cost-effective
hardware, rather than expensive software,
is the key to future redundant system de-
sign.

The functional and performance require-
ments of a general purpose supermini-
computer and a digital signal processor are
vastly different. Yet with functional par-
titioning and a simple three-bus archi-
tecture, the Am29300 devices are suited
to address the needs of a diverse spectrum
of applications. Figure 2 depicts an exam-
ple of a microprogrammed supermini built
out of Am29300 components. The data
path consists of the Am29332 Integer Pro-
cessor, the Am29323 Parallel Multiplier
as an accelerator, and the Am29334
Register File. In this configuration, address
calculation and data computation are per-
formed in series. Alternatively, the
Am29334 can be paralleled to yield effec-
tively a six-ported register file, allowing
four read accesses and two write accesses
per microcycle. Another Am29332 canbe
dedicated to perform address computation
concurrent with the normal ALU execu-
tion, sharing the register space. Witha 70
to 80 nsec microcycle time, a pro-
cessor/controller subsystem capable of
several times the performance of a typical
supermini can be built with the Am29300
parts, occupying far less board space and
dissipating significantly less power.

Figure 3 is a block diagram of a small
array processor using the Am29325. A
high-speed multi-port memory is used to
provide storage for operands such that they
may be accessed in simultaneous pairs.
These operands may originate in the data
memory, or may be intermediate results
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Array Processors 18

A major application of the AP400 is
as a subsystem within automatic
test systems such as this LTX...
The AP400 offers a cost-effective
means of adding powerful linear
test capability to digital ATE
systems.

The AP400 and ATE

The AP400 Array Processor’s
high-speed number-crunching
power can make it a key compo-
nent within an ATE system. It can
serve a number of purposes in
such a system, acting as an active
signal filter, a high-speed data
manipulator, or even as a
waveform synthesizer.

The AP400 brings the performance
of computationally-intensive opera-
tions into the real-time domain.
Transfer function analysis, con-
volution and correlation, and
power spectrum calculation are
but a few of the procedures which
can be performed in just
milliseconds with an AP400 —
several hundred times faster than
with an unaided minicomputer.

Minimizing host burden was a
prime consideration in designing
the AP400. Such features as direct
memory access to the host, a
powerful on-board control pro-
cessor for internal housekeeping
functions, and internal table

storage and lookup ability mean
that for many applications the host
processor need only be involved in
telling the AP to start and in pick-
ing up the processed data. The
auxiliary input and output ports
also help minimize host burden.
Raw data can enter the AP400
directly, without host involvement,
and processed data can be sent
directly to peripheral equipment.
This feature is particularly useful
when the AP400 is used as a
waveform generator. The AP400
can send the synthesized signal
directly to a test bed without in-

AP400 Performance Features

1024 point complex FFT 7.4 ms
Real convolution
(1024 data, 512 kernel) 7.3 ms

2048 point power spectrum
(with Hamming window) 13.5 ms
1024 pcint, ensemble-averaged
transfer function 1.28

volving the host. The AP400 is
currently in use in such diverse
applications such as checking
codec pairs and airborne radar
testing. To find out more about
how the AP400 can help you with
your ATE problems, contact

Bruce Mackie

Analogic Corporation
Computing Systems Group
Audubon Road

Wakefield, MA 01880
1-800-237-1011

(In Massachusetts call,
617-246-0300, X2176)

ANALOGIC =l

COMPUTING SYSTEMS PRODUCTS GROUP
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L OR EXPAND
EXISTING ONES.

When is a PC not a PC? When you turn it
into a personal data base cruncher. Or a personal
graphics workstation. A personal image processor.
Even a personal signal processor.

You can do all that and more with the Marinco
board pictured below. Its your key to unlocking new
opportunities and new markets.

Power to the PC.

We've put array processor technology to work
to supercharge the PC. Suddenly a spectrum of
applications that were beyond that PC’s capabilities
are wide-open possibilities.

If your strength is software, the Marinco
array processor gives you incredible performance
improvements. Even the most complex spreadsheets
can ripple faster than you can say 1-2-3. Enormous
data bases can search, sort and report in the blink
of a cursor. And high speed arithmetic calculations
which slow a standard PC down to a crawl are per-
formed in split seconds.

If you're a systems integrator, VAR or OEM
looking for a competitive advantage, a PC with a
Marinco array processor is a natural line extension,
enabling you to offer a cost-effective “personal”
version of your best-selling product.

The Race Is to the Swift.

The Marinco array processor is especially
flexible and easy to program. So you can get to mar-
ket quickly. Which, after all, is the name of the game.

We could fill pages with pertinent perfor-
mance specs on our PC-compatible array processor.
So we did. We've put together an 8-page brochure
that will stretch your imagination. And just might
open a world of opportunity. Write for a copy. Marinco
Computer Products, a Helionetics company,

3878 Ruffin Rd., San Diego, CA 92123. Or call
1-800-421-4807, in CA (619) 268-4814.
Marinco array processors include a 24-bit floating point board with optional

IFEE-754 compatibility and a 16-bit integer-only board for maximum
price/performance

- Ml/ MARINCO
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from the processor. One of these operands
may be replaced with a value drawn from
a non-volatile coefficient store.

The array processor is microprogram
controlled, with memory addresses being
derived directly from the microcode. This
is probably inefficient for large programs,
and some form of microprogammed ad-
dress generator would need to be added.
The interface to the host processor is
deliberately undefined, as this is user
dependent.

As abenchmark, this processor can per-
form FFT butterflies in the canonical time
of 10 cycles. Ata 100 nsec cycle time, this
permits one butterfly every | usec, or a
1024-pt complex transform in 5.12 msec.
A simple modification to the architecture
allows a second Am29325 to be incorpo-
rated to give a complex arithmetic pro-
cessor. This doubles the throughput for
the FFT, reducing the computation for
the 1024-pt transform to 2.56 msec.

While the Am29325 only provides sin-
gle-precision floating point operation,
the Am29300 family also provides bus-
compatible devices which may be used to
enhance the capabilities of the array pro-
cessor described. The Am29332 Integer
Processor offers a wide range of arithme-
tic, logic and shift facilities. This device
may be operated with a reduced width
data path, allowing words of 1 to 4 bytes.
The internal architecture is designed for
efficient programming of floating point
operations, and may therefore be used to
support the Am29325 with double-preci-
sion operations. To assist in double-pre-
cision floating point multiplication, or
for integer multiplication, the Am29323
32-bit Multiplier provides 32 X 32-bit
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multiplication in a single cycle, and has
internal facilities for multi-cycle expan-
sion to 128 X 128.

These additional arithmetic elements
have the same 32-bit, three-bus architec-
ture as the Am29325. This allows them to
be added in parallel. The routing of
operands to the appropriate arithmetic

Figure 2: Am29300-based supermini emu-
lation.

of benefits. First, the user gains the flex-
ibility of adding storage elements to two
uncommitted output buses from the pro-
cessor. Second, more power budget is
available for the register file making it
faster and bigger than if it had been in the
processor chip. The family addresses a
number of crucial system issues such as
fault detection, support of high-level
languages in systems programming and
large register file-based architectures like
RISC. DD

References:

32-Bit Building Blocks for High Per-
formance Processor/Controller, Paul
Chu, Advanced Micro Devices, Sun-
nyvale, CA

A Very High Speed Floating Point Pro-
cessor, B.J. New. Advanced Micro
Devices, Sunnyvale, CA.

How useful did you find this article? Please
circle the appropriate number on the
Reader Inquiry Card.
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Figure 3: Am29300-based array processor.
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Micro Memory boards allow y‘ou to take
advantage of VMEDbus reliability in your business
and industrial control systems. Our VMEbus family
includes both high-speed DRAM and non-volatile
CMOS memories that are compatible with the
VME/10 microcomputer.

Our MM-6000D and MM-6200D are high-speed
DRAM memories that provide 2M bytes and 4M
bytes, respectively... the highest in the industry. Both
boards have parity generation and checking that is
indicated on a front panel LED.

If you need non-volatile memory, the MM-6500C
and MM-6600C CMOS memories have redundant
on-board batteries. Data retention is five years for
the lithium version and three months for the NiCad
version. The boards are also versatile because you
can mix EPROMs and CMOS RAMs. And, the
capacity of these two boards is the highest
in the industry.

All boards are burned-in for 48 hours during
memory diagnostics and there is a one-year
warranty on parts and labor.

Model No. Capacity Cycle/Access, nsec Type Word Length
MM-6000D 256K, 512K, 1M, 2M 330/210 64K or 256K DRAM 16-bit
MM-6200D 512K, 1M, 2M, 4M 350/220 64K or 256K DRAM 32-bit
MM-6500C 32K, 64K, 128K 200/200 CMOS wy/Calendar-Clock 16-bit
MM-6600C 64K, 128K, 256K 200/200 CMOS 16-bit
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- emory ... FIRST IN MICROCOMPUTER MEMORIES
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Dataflow Computers Encroach
On von Neumann Territory

by Ronald Collett, Technical Editor

n Part I of this two-part series, the
discussion centered around the prob-
lems of traditional von Neumann
computers (Digital Design, November
1984). The most important points to gain
from that discussion are the difficulties
encountered when extending traditional
computer architectures to a multipro-
cessor system. Although it is quite possi-
ble to design a scalable* multiprocessor
von Neumann machine, the actual imple-
mentation can prove to be exceptionally
difficult.
Nevertheless, many computer manu-
facturers as well as research facilities

have embarked on such a cause. The phi-
losophy being, that extending an already
proven design is much easier than creat-
ing a new architecture. The major criti-
cism of this approach has been its cen-
tralized control. Specifically, the entire
computational system of a von Neumann
computer is built around its program
counter. And for the reasons outlined in
Part I, this can be inefficient with respect
to processing. In general, von Neumann
computers can be thought of as instruc-
tion driven systems which depend on the
program counter for specific guidance.

Dataflow machines, on the other hand,
seek to completely decentralize program

*The term scalable refers to a computer that can be increased in size by incrementally adding processing, mem-

ory and communication elements
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control by relying on a data driven archi-
tecture. These new systems are viewed as
strong contenders to challenge the tradi-
tional von Neumann style of design.

The Dataflow Concept

No predetermined order of events exists
in a dataflow machine. Each data word is
given a label, or tag, describing the oper-
ation that it is destined to undergo. The
data word together with its label is a so
called “token.” Tokens are systematically
generated, and the actual dataflow system
is designed so that tokens of the same
operation can locate each other and
match up. When all the tokens needed for
a particular operation are matched, the
operation can be executed. (An instruc-
tion is executed when all the operands are
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) ou could call it a switch in time, be-

cause Triad’s automatic Bypass

Static Switch—a better-than-standard

feature on all Powerstar uninter-

ruptible power supply (true UPS) units—

transfers and regulates incoming power
automatically and instantaneously.

Powerstar true UPS units provide instantane-
ous power upon AC line power failure...prevent-
ing potential damage and memory loss and
protecting equipment from an overload inrush
of current without shutting it down.

The Bypass Static Switch is a vital feature on
any true UPS unit. But only Triad’s Powerstar
offers it as a standard feature at no extra cost.

Powerstar is at work constantly, providing a
continuous, regulated line voltage flow to
equipment..freeing any power line of electrical
interference and glitches...and protecting equip-
ment against damage and losses due to line
voltage surges, failures and irregularities.

Powerstar units ensure complete isolation
from the power line...and provide up to an hour
of battery back-up time to prevent loss of
entries. When power fails, Powerstar saves the
day...and the day’s work.

Another powerful incentive
is its energy efficiency.

Powerstar units are 90 percent energy-
efficient or better; it runs up to 20° C cooler
than most other UPS units.

With output ratings from 250 to 2500VA
..and an output load capability that’s unsur-
passed in the industry...there’s a Powerstar UPS
unit designed and competitively priced right for
small or large computers, point-of-sale termi-
nals, word processors and virtually any
microprocessor-based industrial control.

ad also makes a full line of Linestar™
portable and hard wire constant voltage regu-
lators (CVRs) to protect equipment and opera-
tions from low voltages, power surges and
transients.. with the added feature of both com-
mon and transverse mode noise attenua-
tion...and with output ratings ranging from 70
to 30,000 VA.

Powerstar and Linestar...two powerful ways to
stop line voltage irregularities before they stop
equipment.

For unsurpassed quality, competitive prices
and fast delivery, contact your nearest Triad-
Utrad distributor, or write: Triad-Utrad, Stand-
ard Products, 1124 E. Franklin St., Huntington,
IN 46750, 219-356-6500, TWX 810-333-1532.

"U TRIAD-UTRAD

A Division of Magnelek Inc.
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New computers that diverge from
traditional architectures may be
the solution to the demands of
high speed processing.

available is another way of describing the
general concept).

For example, suppose we wanted to
perform the multiplication of two num-
bers, say 6X3. Two tokens would exist for
this operation, a token describing the six
and another describing the three. Each
token would also include a few bits
describing the multiplication operation
and a few bits to tell it that the number 3
(or 6) is its match.

From this general description, it ap-
pears that a great deal of randomness
would exist in a dataflow machine, how-
ever, the dataflow software systematically
organizes the flow of tokens. Dataflow
programs are descriptions of graphs that
illustrate the destination and route of the
data word (Figure 1). Through the com-
bined efforts of the dataflow hardware
and software, tokens are generated and
channeled to the proper locations.

Programs are loaded into the dataflow
machine; they are encoded into compu-
tational graphs by the machine’s compiler
and are then stored in memory. During

Input % Input
B(l) . C(l)

L
Input Tokens
From Host CPU

A(l) B(h)

Queue " cly

MULT F

Multiply

D(l)

Queue

HZ(I)" \

AddF
outt |

OUTF 3
HOST

ZoUT()

Output Tokens to Host CPU

Figure 1: This simple dataflow graph depicts
the following mathematical expression: Z(l) =
[(A(1) x B(1)) + C(1)]. Graphs such as this, are
mapped directly onto the dataflow machine’s
memory.
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program execution, tokens refer to the
graphs, which route them according to
their label.

Facilitated multiprocessing is one of
the primary advantages that dataflow
machines may have over von Neumann
architectures. More specifically, data-
flow systems are not constrained by a
complex control scheme since each token
moves efficiently among the various pro-
cessors of a multiprocessor system. In
essense, this efficient movement among
processors is dynamic load scheduling.
But unlike von Neumann designs, dynamic
load scheduling is intrinsic to a dataflow
machine.

The other drastic differences between
a dataflow machine and a von Neumann
machine is the time spent on fetching
instructions, loading data, and storing the
intermediate results of a calculation. These
functions make up the fundamental
nature of a von Neumann machine. A
dataflow machine, in contrast, spends
none of its time with these types of
chores. Rather, it performs tasks as soon
as the necessary data is available, and
during the interim when some tokens are
waiting to be matched, other previously
matched tokens are undergoing execu-
tion. Thus, little time is wasted on chores

which are inherently necessary to a con-
ventional von Neumann machine. Of
course, there is “no free lunch” since
dataflow machines have their own set of
similar housekeeping chores. But these
duties are much different than those out-
lined above and supposedly usurp much
less time.

A VLSI Dataflow Chip

NEC expects to test its first VLSI
dataflow chip this month. The new IC,
designated the Image Pipelined Processor
(uPD7281), was prototyped using off-the-
shelf components and has been under-
going the VLSI process over the past
year. The uPD728l is designed for real
time signal processing tasks, and accord-
ing to the Japan-based firm, is well suited
for image processing applications that
use algorithms such as two-dimensional
convolution, enlarging, shrinking and
rotation.

The basic uPD7281 architecture uses
an internal circular pipeline and a high-
speed multiplier for increased perform-
ance. The chip’s internal structure is also
tailored to support multiple chip config-
urations.

The internal architecture of the uPD-
7281 can be separated into nine functional
blocks (Figure 2). Of these nine, six are
dedicated to the circular pipeline: (1)
Link Table (LT), (2) Function Table
(FT), (3) Address Generator and Flow
Controller (AG & FC), (4) Data Memory
(DM), (5) Queue (Q), and (6) Processing
Unit (PU). The remaining three provide
the interface between the pipeline and the
outside world (via the data bus and con-
trol signals) and are as follows: Input
Controller (IC), Output Controller (OC),

OACK s Queue (Q)
" Output Data Queue
OREQ < Output ¢ Qliaue (3260 Bits)
Controller (0Q) | Generation
0DB@-15 106) (8x32 Bits) Queue
(Output (16x 60 Bits)
Data Bus) |
RESET ensm——
Address i
2 » Processing Generator Data Memory
Unit (PU) & Flow (DM)
VOC emmmm—— Controller (512x 18 Bits)
(AG & FC)
GND oy y § N

+

(Input Data Bus)
IDBo-1 ">
Input
IREQ enssssmm——p| Controller | |
(IC)

AT s

Link Table (LT)
(128 16 Bits) J

Function
Table (FT)
(64 x40 Bits)

Figure 2: Ablock diagram of NEC's 1PD7281 Image Pipelined Processor. The basic dataflow archi-

tecture is based on a circular pipeline.
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THE EMS EDGE...

¥ 'Weight ¥ Space ¥ Price
YOUR VME ADVANTAGE

Electronic Modular Systems continues to
increase VME capabilities:

W FLEXIBILITY ADVANTAGE
Advanced, integrated VME designs utilize board
real estate so well that 2 EMS boards perform
multiple functions which would require a
minimum of 3-4 competitive boards: A) 1 EMS
CPU-1 Board runs single user UNIX with floppy,
B) 2 EMS Boards run UNIX with hard disk, C)
3-5 EMS Boards offer many possibilities — Call

S for details.

W WEIGHT/SPACE ADVANTAGE

Many applications, such as portable testing

equipment, impose extreme weight and space

limitations. The outstanding capabilities of EMS

Boards offer the best solutions whenever you're
3 2 223 seeking design efficiency.

G WPRICE ADVANTAGE

: Merely total the cost of all competitive boards
required to do the work of just 1 or 2 EMS VME
Boards to recognize our price advantage. EMS
Boards provide excellent value per function.

e, e ,‘- :. o,
R RS R R, B W AVAILABLE NOW
— -
FROM STOCK!
CURRENT PRODUCT LINE:
. SOFTWARE
VME CPU VME HDC VME-ICC VME MEMORY BOARD SUPPORT AVAILABLE
® 68000 CPU, 8BMHZ ® HARD-DISC CONTROLLER ® 780 CPU ® 512 KBYTE — PARITY ® UNIX V. SINGLE-USER
® 16 BIT, 256 KBYTE RAM 4 < 5Va DRIVES @ 4 SERIAL RS 232C PORTS © 512 KBYTE — ERROR CORRECTION ® UNIX V, MULTI-USER
® SERIAL VO ® SEAGATE ST 506 INTERFACE © 1 PARALLEL PRINTER PORT ® 2 MBYTE — PARITY ® CP/M 68K
® PARALLEL /O ® 6809 CPU ©® BUFFER, MAX 12 KBYTE ® 2 MBYTE — ERROR CORRECTION ® FORTRAN — 77
® FLOPPY DISC CONTROL ® INTERRUPT LEVELS/VECTORS ® 4 KBYTE DUAL PORT RAM © ON-BOARD REFRESH ® SMC BASIC
® MEMORY MANAGEMENT UNIT ARE PROGRAMMABLE © FIRMWARE OPTIMIZED FOR UNIX ® ACCESS TIME 270 NS e COBOL
(UNIX) ® UCSD PASCAL
® & 20 MORE
VME BUS
255 B1SI0N DIN CONNECTORS
® P1/P2 © COMPLETE LINE
©® ELECTRICALLY TESTED ® PRESS FIT
© SOLDERLESS PRESS FIT ® SOLDER
©® REPAIRABLE ® STOCKED
Guenther Nachtrab
The Electronics Exchange
P.O. Box 2537
Falls Church, VA 22042
SALES REPRESENTATIVES: (703) 280-5358
Fred Hengelhaupt
| Mark Johnson Les Zoltan Kabelton, Inc.
: == ELECTRONlC Ed Empero Johnson Company Computer Modules, Inc. 41 Dutchess Tpk.
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Figure 3: When integrating the pPD7281 into a system, one option is to use this cascade

configuration.
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Figure 4: Aside from the cascade arrangement in Figure 3, the ring configuration is another

approach to uPD7281 system design.

and Output Queue (0OQ). (The Refresh
Controller is a tenth block, but is not
shown, since it is unnecessary for this
discussion).

Assuming that a particular dataflow
machine includes several uPD728ls
linked together, the input controller’s
primary task is to identify tokens that are
supposed to be processed by that particu-
lar uPD7281; and screen tokens that are
targeted for one of the other uPD728]s.
When a token is accepted by the input
controller, it is then directed to the link
table, which is a 128 X 16-bit dynamic
RAM. The identification field of an in-
coming token is used to access a location
inthe LT. Once inside the proper LT loca-
tion, the token acquires information (the
FT address) that directs it to its next desti-
nation, a new identification field, and some
additional instruction related fields.

With an FT address supplied by the LT,
the token then proceeds to that FT loca-
tion where an actual instruction for the
token exists. (Note that the label on the
token does not include the actual instruc-
tion, but rather a pointer which directs
the token to the memory location holding
the instruction). The instruction inthe FT
provides control information regarding
the processing unit and AG & FC. The
AG & FC generates the addresses to ac-
cess the data memory and controls the
DM read/write signals. The most impor-
tant task of the AG & FC is to determine
whether all operands are available to ex-
ecute an instruction. For example, if on-
ly one operand is available for a two-
operand instruction, AG & FC tempor-
arily stores the operand ina DM location.
If both operands are available, AG & FC
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provides the two operands with PU con-
trol data and sends the primary data’s
identification field to the Q.

The Q is a FIFO used to temporarily
store tokens bound for the PU. Control-
ling the number of tokens flowing
through the pipeline requires that the Q
be divided into a data queue and a gener-
ation queue. The latter is used to hold
tokens that will be used to generate new
tokens. The data queue temporarily holds
tokens that contain PU, output, or AG &
FC instructions. A total of 48 tokens (60
bits wide) can be held in the whole Q.

After the tokens gain entrance to the
PU, the PU performs logical, arithmetic
and bit operation tasks. The PU then gen-
erates a new token as a result of the oper-
ation. If the resulting token still needs
further processing, it is forwarded
through the pipeline again. On the other
hand, if no further processing is neces-
sary, the token is sent back through the
pipeline, but instead of waiting to be
matched and dispatched to the processor,
it is advanced to the Output Queue (which
is an 8 X 32-bit FIFO).

From the OQ, the data token then
moves to the output controller, which
puts the token on the output data bus.
Once it is on the data bus, the token pro-
ceeds to either another uPD728I or per-
haps an external memory.

Putting The
Pieces Together

As shown earlier in Figure 1, the compu-
tational processes of a dataflow machine
can be represented graphically by this so
called computational graph. The archs,
or links, which join the various nodes

represent a dataflow value, or token,
while the nodes themselves depict a func-
tional operation of the machine.

Taking this one step further, a direct
correlation exists between the graph and
the block diagram of the dataflow
machine. When a dataflow program is
downloaded into the chip, the program-
ming information is channeled to either
the link table or function table. Compar-
ing the block diagram of Figure 2 to the
graph in Figure 1, the archs correspond
to the entries of the link table, and simi-
larly, the nodes represent the entries to
the function table.

As a token proceeds through the
wPD7281’s circular pipeline, the token’s
identification label, control data and the
value itself change as a result of the pipe-
line operations it underoges. Whether a
change occurs or even the type of change
that may occur, depends on the nature of
the instruction that the token holds and
the availability of other matching tokens.

NEC claims the uPD7281’s exceptional
efficiency is because of the processing
unit’s near continuous operation. This
uninterrupted operation is a result of a
continuous stream of tokens which feed
the processing unit.

The pipeline holds up to five tokens,
and the Q can store 48 more. One of the
problems with dataflow machines, in
general, is the generation of an excessive
number of tokens. This can cause the Q
to overflow which leads to a loss of token
flow control and, in some instances, a
system crash. To avoid this situation,
token generation in the uPD728I is con-
trolled by the PU which senses a poten-
tial overflow.

Cascade and Ring
Configurations

When implementing the uPD728] into a
system, either the cascade or ring config-
uration can be used; both are shown in
Figures 3 and 4, respectively. The
cascade approach requires a host pro-
cessor to feed and accept tokens at the in-
put and output of the chain. Efficiency
would be improved if there were separate
processors for feeding and receiving.
The ring configuration requires a host
processor, an image memory and some
control logic to multiplex data from the
host processor and image memory. To
support this design approach, NEC plans
to introduce a Memory Access & Gen-
eral Bus-Interface Chip (MAGIC). This
support device will control token flow
among the uPD728ls, the image memory
and the host processor. Up to four
wPD728ls can be maintained by MAGIC.
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As far as performance is concerned,
the prototype dataflow system was imple-
mented in both cascade and ring config-
urations. Tables 1 and 2 show the results
of these benchmarks. According to NEC,
even though the actual processing through-
put rate may vary between various appli-
cations as well as different system imple-
mentations, the overall processing time
decreases almost expotentially with the
increase of processors. Since this is the
case, the law of diminishing returns comes
into play if the number of processors gets
too large. So the systems architect must
select the optimum number of processors
for the particular application.

MIT’s Dataflow
Research Effort

Although NEC is a frontrunner in data-
flow technology, the Massachusetts Insti-
tute of Technology (Cambridge, MA) has
an extensive effort in this area as well.
One of the dataflow groups at MIT,
headed by Professor Arvind, a leading
researcher of supercomputers, is cur-
rently assembling a 64-processor data-
flow machine.

In Arvind’s dataflow design, desig-
nated the Tagged Token Dataflow Archi-
tecture, the 64 processing elements are
connected in an n-cube network. Each
processing element (PE) can be divided
into five functional blocks: (1) A waiting-
matching section, (2) An instruction-
fetch section, (3) An ALU, (4) An Output
section, and (5) The I-structure storage
section (Figure 5).

In the typical operating mode, a data-
flow program would first be compiled in-
to acomputational graph and stored in the
program memory. Tokens arriving at the
machine’s input are classified according
to type. And those requiring partners are
channeled to the waiting-matching sec-
tion. Similar to the NEC dataflow chip,
each token contains the label, or tag,
identifying its target instruction. By com-
paring the tags they carry, tokens can be
readily matched. When tokens are paired,
the two are sent to the instruction fetch
unit. In many instances, however, a match
may be expected but not found. If this oc-
curs, the token remains in the waiting-
matching section’s associative memory
until its partner arrives. Tokens requiring
no partners are sent directly to the instruc-
tion fetch unit.

When the tokens arrive at the instruc-
tion-fetch'unit, the op-code and any con-
stants are fetched. The instruction is
enabled and passed on to the ALU for
execution. From the output of the ALU
comes the resultant data, which is then
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ready to move to another target instruc-
tion. But before it can do so, it must be put
into token form. So it moves to the output
section where a new token can be assem-
bled. This new token is constructed from
the old token’s tag, information stored in
the instruction itself and mapping infor-
mation contained in the PE. As would be
expected, the output section also com-
putes the PE number for the new token,
and a routing translation table then con-
verts this PE number into a network
routine address.

This sequence of events is one of the
paths that a token may take when passing
through the PE, however, others are avail-
able. For instance, a token may be destined
for the I-structure or perhaps the PE con-
troller. The I-structure is a memory sec-
tion that stores large data structures, such
as arrays. Pointers, which are carried by
the various tokens, point to memory loca-
tions of these data structures. Unlike con-
ventional memory systems, the I-struc-
ture allows efficient synchronization and
overlap of read and write requests, but
does not constrain parallelism. (As dis-
cussed in Part I of this series, the read-
before-write race condition can be diffi-
cult to overcome).

The I-structure hardware functions as
a self-sufficient memory subsystem and
is crucial to the machine’s performance.

Adjacent to it is a controller, which is
responsible for reading, writing and
managing the I-structure storage.

When data is actually available in the
I-structure, it operates like a conventional
von Neumann memory system. In other
words, if a memory request is issued
from the processor, the I-structure finds
the data and sends it to the processor. The
differences between the I-structure and
conventional memory systems become
apparent, however, when a request is
made for data that has yet to be stored in
the I-structure.

In a conventional memory system, ac-
cessing non-existent data can cause seri-
ous problems, such as an incorrect read-
ing of the value stored in a particular loca-
tion. In contrast, if certain data has not
yet been stored in the I-structure, but a
request is made for the data supposedly
stored in that location, the I-structure
controller simply defers the request un-
til the data arrives. (A special deferral
section exists adjacent to the I-structure.)
When the data becomes available, all the
stored deferrals are then satisfied. Ananal-
agous situation would be taking messages
for someone who receives phone calls but
is not in the office at the moment.

Dataflow Programming
Programming a dataflow machine, such
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Multiplication 22 usec 8 usec 48-bit x 48-bit = 96 bits
3 x 3 Matrix

Multiplication 24 usec 18usec 17-bit Fixed Point
64-stage

FIR Filter 50usec 18usec 17-bit Fixed Point
Floating Point 17-bit Mantissa
Multiplication 4.6usec 1.8usec 17-bit Exponent

COS (X) 40usec 15 pusec 33-bit Fixed Point

Table 1: Execution times of the xPD7281 Image Pipelined Processor when implemented in a

cascade configuration.

Operation _1mPP_ dmPPs | Nowe @ |
1/2 Shrinking 80 msec 30 msec 512 x 512 Binary Image
Smoothing 1.1 sec _ 04 sec 512 x 512 Binary Image |
3 x 3 Convolution 30 sec 1.1 sec 512 x 512 Gray Image
1024 Complex FFT 60 msec 24 msec 17-bit Fixed Point

Table 2: Execution times of the uPD7281 Image Pipelined Processor when implemented in aring

configuration.

as MIT’s Tagged Token system, is accom-
plished via a functional language like
Lisp or VAL (value-oriented algorithmic
language). In contrast, conventional von
Neumann computers rely on imperative
languages like Fortran, Pascal, etc. In this
sense, the term “imperative” refers to
languages that are based on sequential
execution (i.e. do this first, then this next,
then ... and finally do this). Similarly,
machine code of a conventional computer
is also based on an ordered set of instruc-
tion sequences.

In contrast, dataflow machines use
instruction graphs, and these graphs are
either non-ordered or at most, partially
ordered. Dataflow machines are designed
with decentralization in mind, so the use
of programming languages that are both
less structured and easily extendible is a
logical step toward this goal.

The Game Plan

In light of the Tagged Token Dataflow
Architecture, a design may look good on
paper, but until it is implemented it re-
mains pure theory. MIT’s plan for present
and future dataflow research has four
parts: (1) constructing an emulation
facility, (2) emulating their proposed
dataflow architecture, (3) simulating the
dataflow machine and (4) implementing
the architecture in a'VLSI chip.

MIT has been writing a simulator that
describes the internal behavior and tim-
ing of the dataflow machine at the subsys-
tem level. The system is simulated (much
slower than the speed of an actual machine)
in the sense that it accepts graphs gener-
ated by the compiler. Token traffic con-
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gestion and resolution of routing con-
flicts in the communication network are
modeled. The internal sections of the
dataflow machine are not modeled (e.g.,
waiting-matching, ALU), but data-de-
pendent timing can be specified.

With the dataflow simulator researchers
plan to study: the size of the dataflow buf-
fers; the size of the waiting-matching sec-
tion (to reduce the chance of a token over-
flow); the size of the deferred read section
in the I-structure storage; and the per-
formance effects of the relative speeds of
various subsystems and the communica-
tion networks. MIT is also constructing
a dataflow emulation facility to comple-
ment the simulator. The emulation
facility will consist of 64 artificial intel-
ligence (AI) processors from Texas In-
struments (Dallas, TX), linked together
with a high bandwidth reconfigurable
communications network. MIT claims
the emulator should run at least 100 times
faster than the simulator and will allow
the study of dynamic behavior for longer
time periods.

Conclusion

In terms of the future and with respect to
traditional von Neumann systems: where
is the concept of dataflow going?
Realistically speaking, the inertia of
the von Neumann architecture gives it an
overwhelming advantage over all new-
comers. A 40-year software base com-
bined with continuous honing of the von
Neumann architecture makes it a some-
what permanent fixture. But considering
that the overall goal of a supercomputer
is to execute virtually all tasks in parallel

and thus increase computational speed,
there may be a limit to the capabilities of
even the most sophisticated multipro-
cessor von Neumann machines.

In summary, the two strategies aimed
at exploiting parallelism are: (1) Expand-
ing traditional von Neumann architec-
tures by implementing multiple pro-
cessors, cache memory, instruction
prefetch, etc. (2) Developing a computer
architecture, such as the dataflow con-
cept, that completely decentralizes pro-
gram control and is not based on sequen-
tial processing.

Much work is currently being done in
both areas and even some hybrid work
which combines the two into a single
system is being researched. Each game
plan has pros and cons, and there is no
doubt that both are striving toward the
same goal. As a result, each new archi-
tecture will probably find a niche, and
some of the applications that were once
dominated by von Neumann computers
will be performed by newer designs.

Acknowledgements

The author expresses gratitude to both
NEC and the Massachusetts Institute of
Technology for their help in preparing
this two-part series. DD

References

Arvind and Culler, “Why Dataflow
Architectures,” 4th Jerusalem Confer-
ence on Information Technology, pp.
27-32, May 1984.

Arvind and Iannucci, “Critique of Multi-
processor von Neumann Style,” 10th An-
nual International Symposium on Com-
puter Architecture, pp. 427-436, June
1983.

Arvind, Dertouzos and Iannucci, “A
Multiprocessor Emulation Facility,” MIT
Laboratory for Computer Science, Tech.
Report 302, October 1983.

Arvind, Culler, Iannucci, et al., “The
Tagged Token Dataflow Architecture,”
MIT Tech. Report, August 1983.
Chong, “NEC uPD7281, The Image
Pipelined Processor,” MIDCON 1984
Proceedings, September 1984.

How useful did you find this article?
Please circle the appropriate number on
the Reader Inquiry Card.

VeryUseful . .............. .. ... 615
Useful . ....... ... ... ... ... .. 616
Somewhat Useful . . .......... . .. 617

DECEMBER 1984 1 DIGITAL DESIGN




Reach the Major Segments of the
- Computer and Electronics Market

lectronics Test —
44,500 engineers
and managers
who purchase
lest and measure-
-ment instrumen-
tation and auto-

. matic test equip-
ment for use in
 the testing of
lectronic compo-
nents, subassem-
blies and systems.

Circuits
Manufacturing —
32,500 engineer-
ing managers,
manufacturing
and production
engineers and
engineering per-
sonnel involved
in the packaging,
production, as-
sembly, inspec-
tion, and test of
circuits and as-
semblies in the
electronic OEM.

Electronics Test [{lel=a28=C0

DL CE:
wLASERS AND BEER QFTICS o SLAT PRMEL
wARRAY PROCESSORS 68000 «KEYDDARDS

Pheeting the Chalfonge of
Surfsce-Mounted Hnvice Teing

ELECTRONIC

IMAGING

The above magazines also publish annual product directories.

Computer & Electronics Marketing —
16,500 senior corporate, marketing
and advertising managers in more

than 9,000 individual company sites
involved in strategic planning, sales
and support of computer, electronics,
office automation and communica-
tions equipment.

Digital Design — Nearly 80,000 systems
architects, designers and engineering
managers who specify, design and inte-
grate ICs, OEM board level products,
systems and peripherals into computer-
based systems for the $43.7 billion
computer-related OEM.

Electronic Imaging — Nearly 39,000
engineers, designers and technical
managers responsible for the purchase
and/or specification of products used
in the development and production of
electronic imaging systems for military,
medical, communications and con-
sumer electronic industries — an
explosive $32 billion market.

Computer & Electronics Marketing

§ QOsbome Calls
o S . M. Sy . A Lotof B.S!

| Eomsomer fus

% Trcanin ke

| Peachtree Muscles lts Way
into Muitiple Applications

Morgan-Grampian Publishing Company
1050 Commonwealth Avenue  Boston, MA 02215

(617) 232-5470 ® (800) 223-7126



MARKET TRENDS

DEC Emphasizes Large Scale Integration
And Clustering With New VAX

n a presentation that boasted “more

MIPS in one place than ever before”
Digital Equipment Corp. announced its
much-awaited VAX 8600 or “Venus” at its
Marlboro, MA facility. DEC’s product
strategy remains the same: to concentrate
on one computer architecture and soft-
ware system, VAX and VMS. Coupled
with this strategy is their push for large-
scale integration of whole organizations
based on the VAX cluster concept and
tied together with Ethernet. Product
strategy also includes a push for the use
of personal computers as smart terminals
to off-load the big computers, as well as
workstations, which in DEC’s view are
PCs with at least one MIPS calculation
speed and a one million pixel screen.
With the VAX 8600, DEC is hoping to
provide the next step for the installed base
of 30,000 VAX users by promising up to
4.2 times the performance of the VAX
11/780.

The 8600 was designed to serve as both
a high-end extension to the VAX family,
and as a prominent component in VAX
clusters. In the price range of $.5 million,
the 8600 uses customized ECL (Emitter
Coupled Logic) gate array technology, a
dedicated memory bus, write-back
cache, pipelined operation, and other
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large computer techniques to enhance
speed and reduce the number of opera-
tions necessary to execute a program. A
fully expanded VAX 8600 system can
provide up to 32 Mbytes of main mem-
ory, 160 billion bytes of on-line storage,
up to 512 direct communication lines, and
more through a DECnet/Ethernet LAN.

The VAX 8600’s customized ECL
macrocell array combines with reduced
data paths on both modules and back-
planes and faster RAMs for registers,
cache, control storage and main memory.
The very dense ECL chips contribute to
a 2.5 times faster cycle time than the
Schottky TTL gate arrays used in the
VAX 11/780. Cycle time on the VAX 8600
has been reduced to 80 nsecs compared
to the 200 nsecs cycle time on the VAX
11/780.

DEC’s VAXcluster system concept is
driven by applications that require the
sharing of massive quantities of design or
research data among many users. Users
in design environments are supported
without the need to replicate or divide
large databases. At the heart of a
CAD/CAM system, for example, the
8600 is expected to support more users at
alower cost per terminal in mechanical,
civil, and electronic applications. In fac-

The VAX 8600 is fully compatible with all nine
of DEC's 32-bit computer systems including
the MicroVAX | and VAXcluster systems.

tory automation applications where high-
end general purpose computers and large
databases are required to manage, ana-
lyze, and consolidate data from factory
floor devices, the 8600 becomes a CIM
(Computer Integrated Manufacturing)
system. A VAXcluster is defined by DEC
as any combination of up to 16 VAX pro-
cessors and high-speed storage control-
lers. Any user on any processor can ac-
cess all of the mass storage as if it were a
single database.

DEC has cited three major market
areas for the 8600; office, technical, and
commercial. In the office market, the
8600 in clusters combined with intelli-
gent terminals and workstations is ex-
pected to bring wider acceptance to word
processing, electronic mail, spreadsheets
and other general management informa-
tion applications. In the technical market,
the VAX 8600 and VA Xclusters will be
used for data acquisition; CAD/CAM/
CAE, artificial intelligence and other ad-
vanced applications. In the commercial
area, opportunities exist in applications
such as order entry, purchasing, payroll,
and general ledger.

DEC marketing strategists regard the
IBM 3084 as representative of a compe-
titive, large, general-purpose, multipro-
cessing machine. The 3084 is a four-way
multiprocessor and the largest computing
complex currently being offered by IBM.
Comparing the 3084 to a VA Xcluster, the
8600 provides equal disk capacity, small-
er system footprint and half the price.
Performance comparisons will be deter-
mined as the 8600 gains momentum in
the marketplace.

DEC’s VAX family includes nine sys-
tems from the MicroVAX I to the new
VAX 8600 system and the VAXcluster
system introduced last year. Volume de-
liveries of VAX 8600 systems are sche-
duled for April 1985. The company will
offer systems priced from $576,000 to
$970,000 and VA Xcluster upgrade con-
figurations at $450,000.  —Hanrahan
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reading and right angle.

We also offer a complete selection
of bar code decoders, terminals, even
decoder boards that can be designed
to fit your hardware.

Put us head-to-head against HP
or anyone else. For value and per-
formance, you'll put Welch Allyn on
top every time. Contact us for more
information, pricing or any help you
might need on your bar code

WA

‘Welch Allyn

- Welch Allyn Inc., Industrial Products Div.
Jordan Road, Skaneateles Falls, NY 13153-0187
~ Tel: (315) 685-8351

. Performance and price comparisons made using Weich
. Allyn’s series SSID scanners and Hewlett-Packard
series HEDS-3050. All comparisons made 9/84 and
based upon currently available published price lists
and specification data.
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Implementing SCSI/PLUS With The NCR 5380

he NCR 5380 may rapidly become

the device of choice for implement-
ing SCSI in mid-range performance sys-
tems. The use of on-chip bus transceivers
capable of sinking 48 mA of current al-
lows for direct connectability to the SCSI
bus. Since the NCR 5380 supports arbi-
tration and can perform both Initiator and
Target role operations, it can occupy any
node on the SCSI bus. Operating as a
peripheral device to the controlling CPU,
the NCR 5380 can be directed by reading
and writing the various on-chip registers.
These features combine to provide a cost-
effective single-chip solution to the SCSI
interface.

The ANSI X3T9.2 subcommittee is for-
warding the current SCSI draft-proposed
specification (Rev. 14a) into the public
review period. This document, considered
by many to be the final draft, is being
used as the design manual for many SCSI
implementations. Ampro Computers,
Inc. (Mountain View, CA) is proposing a
general enhancement to this SCSI speci-
fication which allows the bus to operate
as either a single- or multi-master high
speed parallel bus, capable of accessing
up to 64 modules. This new bus structure
is referred to as SCSI/PLUS™. Table 1
describes the new types of devices that
may now be added due to the enhanced

SCSI definition.

SCSI/PLUS provides three functional
additions to the SCSI specification which
allow the bus to operate as either a loosely
coupled distributed system bus or a low
cost single master I/O.bus. As proposed,
SCSI/PLUS is a superset of the original
SCSI specification, and its operation will
not interfere with any existing SCSI
implementation.

To allow for more complex system
configurations, SCSI/PLUS provides a
Binary Arbitration and a Binary Selec-
tion phase. The data bus carries a binary
address and accommodates 64 physical
bus devices compared to eight in the cur-
rent specification. In addition, four log-
ical units may be associated with each bus
device, for atotal of 256 directly address-
able logical bus devices (Figure 1). As in
the existing SCSI specifications, imple-
mentation of the Binary Arbitration
phase is optional.

In addition to increasing the number of
bus devices, the SCSI/PLUS Binary Se-
lection Phase also allows a cost-effective
non-arbitrating use of SCSI/PLUS, con-
sisting of one bus master and a number of
slaved targets. This single-master config-
uration allows the design of SCSI/PLUS
targets which have no on-board intelli-
gence, unlike normal SCSI targets. An

optional interrupt protocol allows these
“dumb” targets to asynchronously notify
the bus master that they desire service.
(This would normally require arbitrating
for the bus and sending a message.)

To encourage board-level interchang-
ability, a recommended board size and
interface connector are defined. The pre-
ferred board size is the single-wide Euro-
card format, with the double-wide card
used as an option. The proposed interface
connector is the DIN 41612 — Type C
connector. By using this form-factor and
connector specification, either bused
backplane or ribbon cable systems may
be implemented. Again, the SCSI/PLUS
connector pinout is a compatible super-
set of the current SCSI allowing existing
SCSI devices to be mixed with SCSI/
PLUS devices.

The NCR 5380 is an ideal part for de-
signing an Initiator interface to connect to
SCSI/PLUS. Its simplicity provides the
flexibility needed to support the defined
protocol modifications and its popularity
with SCSI users guarantees plug compa-
tibility with existing host adapters.

The NCR 5380 uses the Output Data
Register to assert the proper device ID
onto the SCSI bus during the Arbitration
and Selection phases. Since the user is
not restricted in the number of bits he is

b o = o 2

(————] scsi#3 [}

LUN1

| SCSI #3
/Plus

LUN4

SCSI #4

SCSI#1

(STD.)

SCSI #5

SCSI #6

SCSI #2

SCSI #7

\ SCSI #8

a)

LUN1
SCSI #1
/Plus
LUN8
LUN
1
LUN
2048
SCSI #2

b)

/Plus '—1 o
o LL1JN

SCSI #4
/Plus

LUN1

SCSI #5
/Plus

(SCSI Bus Device)

LUN8

SCSI #6
/Plus

o

L‘ SCSI #63

/Plus .
e LUN
(SCSI Bus Device — Ext.)| 2048

\ SCSI #64
/Plus

Figure 1: a) SCSI configuration showing a maximum of eight bus devices with up to 2048 logical units using extended messages. b) SCSI/PLUS
configuration showing a maximum of 64 bus devices with up to 4 logical units per slave device. Note: SCSI devices may reside on the SCSI/PLUS bus.
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Figure 2: Interfacing the NCR 5380 to a Z-80 microprocessor.

allowed to assert on the SCSI data bus,
the SCSI/PLUS Binary Arbitration and
Binary Selection phases can be easily
supported.

Supporting the optional SCSI/PLUS
non-arbitrating system interrupt protocol
requires that the bus be monitored for a
specific change in status. The phase
match interrupt logic within the NCR
5380 allows the device to implement this
function, thus allowing asynchronous
event sensing in non-arbitrating
SCSI/PLUS systems.

As a Target interface, the flexibility of
bus control allowed by the NCR 5380
permits it to perform either intelligent or
“dumb” SCSI/PLUS target roles. As a
result, a target device based on the NCR
5380 could be used in both arbitrating or
non-arbitrating configurations, with a
Jjumper or firmware option used to define Figure 3: the SCSI/PLUS with the NCR 5380 (left) and without the NCR 5380 (right).
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To help you find the products that you need, we've compiled a subject index of the ads and new products that appear in
thisissue. Organized by general product area, the listings include the name of the manufacturer, the page on which the
product appears and a circle number for additional information on that product. Bold type indicates advertised

products.

Page Circle Page Circle Page Circle
# # # # # #
Computers/Systems Data Terminals Power Supplies
Analogic 63 51 Lundy 9 7 Triad-Utrad 69 35
Apollo Computer 23 6 Qume C2 1
CSPI 21 60 CIE Systems 92 128
Marinco 64,65 38 Epson 98 194
Mizar 75 37 Leader Instruments 98 189
Numerix 23 n Tektronix 9798 162,
Vectrix 16 12 200
Alpha Micro 92 136 rds
August Systems 92 139 Boa
Aydin Controls 96 173 i = Central Data 29 .
Elite Computer Systems 93 140 Communications ([:S:‘ Systems 42 2:
Esprit Computer Products 93 137 Cotooubsl 39 26 Y
Honeywell 92 145 Digitgl Equipment Corp. 6.7 2 gag Slll:)de Systems 5? 3‘11
II;Aee Data gg 13‘51 Fujitsu America 37 29 E;Iscu 7 54
anroe Anchor Automation 96 170
Preston Scientific 92 131 Beal Communications 100 201 e L e &
Quigix Graphics Systems 97 167 3Com 97 179 lnte!'logc 60 23
Sequoia Systems 93 138 Century Analysis 96 178 Yonios . =
Tera 96 166 Concord Data Systems 96 180 mgSA';nrechnology gg gg
Vectron Graphic 90 147 Dilog 100 187 Mlcr;') " emory poh 55
ostel
NCR Comten 99 169 National Instruments 35 3
Summagraphics 96 182 Omnibyte 27 14
Plessey Microsystems 45 27
Mass Memory g Zandex w o
Bubbl-tec 10 8 Software/Firmware iwel HEnRs 25 45
Imperial Technology 35 18 Automation Technology 97 159 A?]\é?g;i(jja g;;ems gg 12:
Zoltech 91 53 3ClI 96 157
Shugart 97 172 Phoenix Computer Products 96 174 g;;;?;gwn 183 218?
Targa 98 21 SGS Semiconductor 99 198 Bl intermationai 98 206
Western Digital 98 199 SPSS 93 142 Intel 96,99 196,
156
Y National Semiconductor 98 208
ICs/Semiconductors Omnibyte 90 207
Input/Output NEC Su 48 Zendex 98 192
Houston Instrument 19 15 Universal Semiconductor 31 34
Summagraphics 33 30 Hitachi America 99 212
Xycom 51 52 Honeywell 98 209
Weilch Allyn 79 42 Teledyne Semiconductor 99 186
Alpha Micro 96 190
Detector Electronics 98 205
GTCO 97 164 .
Electromechanical/ Test Equipment
Hardware Devices and Instrumentation
BICC Verro Electronics, Ltd 53 55 General Micro Systems 99 204
2 2 T John Fluke Mfg. 100 210
- Electronics Solutions 73,89 73,40
Printers/Plotters Gt o 19
Genicom 1" 9
Star Micronics 93 43
Concept Technologies 99 158
Diconex 97 171 Components This index is provided as an additional ser-
Epson 90 161 AEG Telefunken 101 21 vice. The publisher assumes no liability for
Ferix 96 175 TRW LSI Products Div. C3 25 errors or omissions.
82 DECEMBER 1984 m DIGITAL DESIGN




the specific target mode.

As in normal SCSI implementations,
the use of on-chip bus transceivers signi-
ficantly reduces parts count and provides
for a highly reliable, cost effective SCSI/
PLUS design. An additional advantage of
on-chip MOS transceivers is the low
leakage current. The NCR 5380’s maxi-
mum leakage current of 50 uA meets the
SCSI/PLUS bus load requirements. Up
to 64 devices may occupy SCSI/PLUS
bus positions if low-leakage ICs, such as

APPLICATIONS NOTEBOOK

the NCR 5380, are used.

Figure 2 shows how Ampro interfaces
the NCR 5380 to a Z80A on their Little
Board computer. In this design, the NCR
5380 replaces approximately 20 TTL
packages.

The SCSI/PLUS architectural concept
has inherent advantages over traditional
microprocessor backplane architectures.
SCSI/PLUS is CPU-independent, pro-
vides flexibility of form factor, operates
across a ribbon cable bus, and allows

both high-performance multi-master and
low-cost single-master operation. Addi-
tionally, cost-effective hardware such as
the NCR 5380 is currently available,
offering a fully integrated solution which
is being generally accepted by the indus-
try for SCSI-based designs. Circle 230
— Rich Lehrbaum, Vice President,
Engineering, Ampro Computers, Inc.
— Harold Mason, Sr., Applications
Engineer, Microelectronics Div., NCR
Corp., Colorado Springs, CO

Using The TDC1018 And
TDC1034 In A TTL Environment

he TDC1018 and TDC1034 digital

to-analog converters (D/A) were de-
signed for operation in systems that
employ ECL logic families. The digital
inputs to these devices are designed for
direct ECL compatibility and a single
power supply voltage of —5.2 volts is all
that is required for operation.

There are many TTL systems that re-
quire the use of high-speed D/A conver-
ters but have only +5 Volt power supplies
available. The TDCI1018 and TDC1034
caneasily be used ina TTL environment
and this application note suggests practi-
cal circuits and clarifies some of the is-
sues that surface.

“Normal” Operation

The circuitry of the TDC1018 and TDC-
1034 has been partitioned on the chip in-
to analog and digital functions. This is
done in order to optimize noise and feed-
through performance of the D/A con-
verter. Both devices have analog and
digital ground inputs as well as analog
and digital power inputs.

Since the TDCI018 was designed for
ECL systems, its AGND and DGND in-
puts normally connect to 0.0 Volts (sys-
tem ground) and the power supply pins,
VEEA and VEED, connect to —5.2
Volts.

The basic connections for the
TDC1034 are the same but the analog and
digital ground inputs have been renamed
to more accurately reflect their functions.
In normal ECL system operation, the
VCCA and VCCD inputs of the TDC1034
connect to system analog and digital
grounds respectively.
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Positive Analog Power — AGND pin 17
Positive Digital Power — DGND pin 9
Analog Ground AGND pin 17 VEEA pin 20
_ Digital Ground DGND pin 9 VEED pin 5
l Negative Analog Power VEEA pin 20 —_
Negative Digital Power VEED pin 5 -
TDC1034 ‘
Positive Analog Power = VCCA pin 13
Positive Digital Power — VCCD pin 6
Analog Ground VCCA pin 13 VEEA pin 16
~_ Digital Ground VCCD pin 6 VEED pin 3
Negative Analog Power VEEA pin 16 —
Negative Digital Power VEED pin 3 -
Table 1. Power and ground connections for ECL and TTL system operation.
Table 2. VIH and VIL - ;
- diti
e Bt s T oo -10451000 V +395510 +50 V.
ating modes. 14910 —5.2V 0010 +351V

Power Supply Connec-
tions In A TTL System

As long as the correct polarity of the
power supply inputs is maintained, the
TDCI1018 and TDC1034 can operate from
a +5.0 Volt supply as well asa —5.2 Volt
supply. The D/A converter is not affected
by the nature of its power supply. To oper-
ate in TTL mode, the more positive
power supply inputs (AGND and DGND
on the TDCI018, VCCA and VCCD on
the TDC1034) connect to +5 Volts. The
negative power inputs (VEEA and
VEED) connect to system ground. Table
1 summarizes the power and ground con-
nections for the TDC1018 and TDC1034

in ECL and TTL operating modes.

Getting The TTL Data In

Since the TDCI1018 and TDC1034 were
designed for ECL systems, all of their
digital inputs are optimized for ECL logic
levels. The Operating Conditions Table
of the Datasheet indicates the minimum
voltage (with respect to DGND or VCCD)
that can be applied to the D/A which will
insure a logic ‘I"as VIH. VIL is the max-
imum voltage that can be applied which
will insure a logic 0"

The VIL specification can also be re-
stated as “any voltage more negative than
—1.49 Volts but more positive than
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Figure 1: A suggested circuit that can be used to “turn around” the D/A output current.

VEED is alogic ‘0. ” Similarly, VIH can
be restated as “any input voltage more
positive than —1.045 Volts but more
negative than DGND is alogic ‘1" ” These
interpretations of VIL and VIH are
predicated on the connection of DGND
to 0 Volts and VEED to —5.2 Volts.

Since the D/A converters can be oper-
ated from a positive power supply volt-
age, VIL and VIH input conditions must
be translated into TTL equivalents. VIL
ina TTL environment becomes “any in-
put voltage more negative than +3.51
Volts (Vcc -1.49) is a logic ‘0. ” Similar-
ly VIH in a TTL environment becomes
“any input voltage more positive than
+3.955 Volts (Vcc -1.045) isalogic ‘1.~
Table 2 summarizes the translation of
VIL and VIH in TTL and ECL operating
modes.

An appropriate way to drive the digital

inputs of the TDCI1018 or TDC1034 D/A
converter from TTL devices is shown on
the left-hand side of Figure 1. A resistor
divider network between the TTL gate
and D/A converter will insure proper in-
put level for the D/A, with minimum

VOH for the TTL gate of 2.4 Volts and a

maximum VOL of 0.4 Volts.
Getting the Analog Out

The analog output structure for both the
TDCI018 and TDC1034 is the same. Out-
put current “sinks” (flows into) the com-
plementary OUT+ and OUT— ter-
minals. The compliance voltage limita-
tions on these outputs are specified with
respect to the positive power inputs.

In order to convert the D/A output cur-
rent into an output voltage, a load resis-
tor is connected between the output ter-
minal and the positive power input. In a

TTL system, this will create an output
voltage that varies with respect to the +5
Volt supply. In some applications this is
undesirable because of the variation and
noise of the +5 Volt power supply.

Figure 1 is a suggested circuit that can
be used to “turn around” the D/A output
current and generate an output voltage
that varies with respect to analog ground
and is relatively insensitive to variations
in power supply voltage. PNP transistors
QI and Q2 are biased in a way that main-
tains a nearly constant voltage on the base
of Ql. The current that flows in QI is the
difference between the constant quies-
cent current set up by R1 and the voltage
dropacross U2, and the D/A output cur-
rent flowing into the OUT— terminal.

A 1.2 Volt band-gap reference diode,
U2, provides the reference voltage for the
D/A converter and the bias voltage for
output transistor Q1. Q2 is a diode-con-
nected transistor which functions as tem-
perature compensation for the emitter-
base voltage of transistor Ql. Since a
maximum of nearly 30 milliamps can
flow through QI, a monolithic dual PNP
transistor is not recommended. QI and
Q2 should be placed in close thermal
contact.

Since the output transistor is biased
with respect to the +5 Volt power supply,
bypass capacitors on the base of QI are
connected to +5 and not to ground. The
sum of the currents from the outputs of
the D/A converter is constant and should
share a common path to VcC that ex-
cludes the reference circuitry. This will
reduce the possibility of creating a signal
feedback path back into the D/A.

Two performance photographs are
shown in Figures 2 and 3. The full 1-Volt
p-p output of the circuit is shown in

White |

Black

Sync

White

Black ... |

Figure 2: The full 1-Volt p-p output of the circuit.

Figure 3: The dynamic performance of the circuit when it puts out a

25 nsec full-scale video pulse.
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Figure 2. The ramp portion of the photo
indicates the normal linear dynamic
range of the D/A converter as it varies
from black to white. Additionally, the
SYNC input to the D/A converter is acti-
vated after the video range reaches full
scale. Figure 3 shows the dynamic per-
formance of the circuit when it puts outa
25 nsec full-scale video pulse. The small
variable capacitor between base and col-
lector of Q1 can be used to optimize the
pulse response.

Analysis Of The Current
“Turn-Around” Circuit

A set of equations is helpful in tailoring
this circuit for a specific application.
Equations 1, 2, and 3 show the derivation
of the transfer function of the circuit.
Equations 4, 5, and 6 come from infor-
mation presented on the TDC1018 Data-
sheet. The relationship between the out-
put voltage of the circuit to the current in
Ql is given by:

1) Vout = leQ1 x (%) x R1
where Bl is the forward current gain of
transistor Ql.

The current in QI as a function of D/A

converter output current can be shown by:

2) VU2 + (Vbe2 — Vbel
o= P = ) _ oA

where VU?2 is the forward voltage drop
across band-gap reference device (1.22
Volts nominally) and ID/A is the D/A
output current flowing into the OUT—
terminal of the D/A converter.

The transfer function of the TDCI1018
D/A converter in its linear range is given
by:

3) ID/A = {

————'"p‘z’;gata) x IREF x k1} + IBLK
where ID/A is the reference current flow-
ing into the REF+ terminal of the D/A
converter, kl is a constant derived from
the datasheet, and IBLK is the nominal
D/A output current when the D/A con-
verter outputs “black.”

IREF, IBLK, and SYNC output cur-
rent levels can be determined from the
Operating Conditions Table and the
Video Control Truth Table found on the
datasheet for the TDCI018.

4REF oL A inall
| = (RSa % R3b) = 1.115 mA nominally

5) IBLK = 19.4 mA nominally
SYNC outputcurrent 2857 mA 056
iy IREF = 1115mA = 2
Circle 235

— Dan Watson, Manager,
Applications Engineering; TRW,
LSI Products Div., La Jolla, CA
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Multibus is a trademark of Intel Corp.

VME System Packaging:
Electronic Solutions
Make:s it Easy.

THREE
YEAR
WARRANTY

A broad line of
VME components is already
in production, including:

[] 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
[] Double size and single size extender cards
[] VME enclosures with card cage and
backplanes with disk drive or

Winchester option
[] Backplanes
[] Test sets

Electronic Solutions is also the major
manufacturer of Multibus™ cages and en-
closures—a dependable, domestic source
for your VME system requirements. For all
the details, give us a call today.

Call Toll Free
(800) 854-7086
in Calif. (800) 772-7086

VIMEasy

Electronic
Solutions

9255 Chesapeake Drive

San Diego, CA 92123

(619) 292-0242

Telex Il (TWX): 910-335-1169
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NEW

PRODUCTS

Engineering Workstation

his engineering workstation called

I Dawn runs the VMS operating
system, and can be integrated into

the Ethernet or DECNet local area net-
works to link other workstations that in-
corporate file servers and analytical
engines. Users can draw on the software
programs already available for DEC
hardware. The workstation uses two
screens and is based on Q-Bus architec-
ture. Graphics options include a 1024
%1024 graphics monitor and a 640480

monitor. A second graphics CRT, which
is 40xx- and VTI00-compatible, serves as
the system console and is used for graphi-
cal and tabular system communications.
The workstation contains 512 Kbytes of
RAM that can be expanded to 4 Mbytes,
a floppy disk and 10- or 28-Mbyte Win-
chester hard disk. The system includes a
mouse, keyboard, and an optional digit-
izing tablet. The graphics controller uses
semicustom hardware for graphics trans-
formation and yields graphics rates of up

to 88 million pixels/sec. Price in quanti-
ties of 100 is $30,000. Vectron Graphic
Systems, Santa Clara, CA Circle 147

Ink-Jet Printer

he SQ-2000 is a drop-on-demand,

I ink-jet printer. It has a cleaning
system which cleans the print

head every few pages in a one-second-
cycle at a station located at the left side of
the print carriage. To correct any vari-
ance in print quality during high-volume
use, the user may push a button on the
front panel at any time during printing to
initiate a 10-second cycle ink-line and
print-head cleaning. The cleaning cycle
is initiated whenever the SQ-2000 is shut-

off and turned-on. The SQ-2000 prints
176 cps in draft mode, and 88 cps in letter
quality mode at around 50 decibles. The

SQ-2000 has character structures which
include 1517 dpi (draft), 29x17 dpi
(near-letter-quality) and 3717 dpi (letter
quality). Eight print sizes are standard
and the print head consists of 24 nozzles.
The printer has 9 bit-image graphic
modes with densities ranging from
60-t0-240 dpi. Software controls inter-
character spacing print size and pitch and
vertical and horizontal tabs. Price is
$2,500. Epson, Torrance, CA

Circle 161

2 Mbyte SBC

he OB68K/MSBCl is a SBC which

incorporates the 68000 16/32 bit

microprocessor operating at 12.5
MH?z on the IEEE 796. Optional micro-
processors are a 10 MHz 68000 and a
68010 virtual memory processor operat-
ing at 10 MHz. The 68010 with speeds of
12.5 MHz or 16 MHz will also be op-
tional for the board when they become
available. The board comes with 256K of
dual-ported RAM which uses 128K X 4
bit high density SIP chips. 512K of RAM
can be implemented by adding more chips
to the board. When a parity error occurs,
the bank of RAM where the error origin-
ated, is identified by a circuit, with a
68230 PI/T chip. A 24-bit timer/counter
is included. Four serial ports are provided

20

by 68564 DUSART chips, and the board
has sockets for adding optional memory
management daughter boards. Seven
levels of prioritized interrupts are sup-
ported, one of which is non-maskable.

&

The board implements full address and
bus arbitration for single and multi-pro-
cessor systems and has been designed for
compatibility with IEEE 769 products.
Omnibyte, West Chicago, ILCircle 207
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INTRODUCING THE VQ-T11 SERIES. .. bl
DEXPO® West 84
Disneyland Hotel
Anaheim
December 11-14, 1984

Booth
1018

THE A VERSATILE
Q-BUS SYSTEM PACKAGE

IT SAVES YOU TIME AND MONEY!

The VQ-11 series is a complete family of Q-bus The VQ-11 concept encompasses a wide spectrum of
system packages which is compatible with the DEC Q-bus system packages from fully integrated (computer
Micro/PDP-11. The VQ-11 combines all the benefits and mass storage) systems to expansion chassis for
of a custom-configured system with the pricing card cages and/or mass storage. Zoltech will provide
and delivery of a standard product. the VQ-11 in configurations ranging from empty

metal shells for the OEM to complete
turn-key systems with

| peripherals and

application software

for the end-user.

Zoltech will build
custom VQ-11 systems
to fit your requirements,
whether you want one or 1,000.
All this at a competitive price!

The design of the VQ-11 pro-
vides the ultimate in mass
storage versatility. It
accomodates almost
any combination
of winchester,
floppy and tape
drives. The three
systems shown
above illustrate a
few of the hundreds of
significantly different configurations.

Zoltech also offers a wide selection
of Q-bus compatible hardware, software
The flexibility of the VQ-11 does not stop with mass and systems. Call or write today.
storage. The 8x4, 8x2 and 4x4 card cages provide

the full 22-bit Q-bus at all slots. The 1/O distribution % Z@ LTE L]
panel is compatible with the Micro/PDP-11 while ¢
providing more flexibility. In addition to the illustrated CORP RATION

rack-mount enclosures, the VQ-11 is also available 7023 Valjean Avenue, Van Nuys, California 91406 USA
in desktop and floor-standing versions. (818) 780-1800 Telex 755451

DEC and Micro/PDP-11 are trademarks of the Digital Equipment Corporation Representative and dealer INGtiessare invited.

Multibus is a trademark of Intel Corporation Upcoming from Zoltech: V-series packages for Multibus, VME and S-100.
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NEW PRODUCTS

16-BIT MICROCOMPUTER

The System 2000 Microcomputer is based on the
Intel 80186. The System 2000 comes with the
CP/M 86 DPX and MS DOS operating systems
for use with 8-bit and 16-bit software packages.
The system includes the CPU and two built-in dual
density floppy disk drives with a capacity of 640
Kbytes per drive. The system has a basic memory
capacity of 128 Kbytes RAM and is expandable
to 896 Kbytes. It has a 12” amber monochrome
video display screen with a 2000 character capaci-
ty in a 25 X 80 grid and is 640 X 400 bit-mapped.
Also included are two EIA RS-232C Serial ports
with programmable baud rates to support asyn-
chronous/synchronous communications protocols
at speeds of 75 bps to 19.2 kbps. Monroe, Mor-
ris Plains, NJ Circle 144

FAULT TOLERANT SYSTEM

The CS330 is a fault-tolerant industrial process-
control system which provides both logic and
regulatory control. The CS330 consists of a
motherboard, three control computer boards, a
four-port serial I/O board, 14 process I/O boards
and a triple power-supply unit. Each control com-
puter board includes an 8086-2 microprocessor
and an 8087-2 math coprocessor, up to 1 Mbyte
RAM, up to 320 Kbyte ROM, an interboard com-
municator, a controller to set system parameters
and an I/O interface. Incoming process signals are
triplicated on the input boards and sent to each

control computer board on a separate bus. Fault-
detection and data integrity are achieved by hav-
ing each computer read and compare the data on
the other two. If one disagrees with the others,
the two-out-of-three voting masks the error to
assure continuous correct operation. Repeated
discrepancies are reported as a need for
maintenance. Price is $40,000. August Systems,
Tigard, OR Circle 139

UNIX-BASED WORKSTATION
Pl

The microSystem NX workstation runs UniPlus,
a licensed version of the UNIX operating system.
The microSystem NX includes a window manager
that allows users to view several applications. It
connects with other computers in an electronic net-
work and supports high-resolution graphics. Text
processing, graphics and electronic spreadsheet
applications programs also are available. The sys-
tem includes a 15" monitor, detachable keyboard,
Motorola 68000 central processor, 512 Kbytes of
main memory, 64 Kbytes of display screen mem-
ory, a 655-Kbyte diskette, two communications
ports, and either 12 or 18 Mbytes of hard disk stor-
age. Price is $8,895. Honeywell, Billerica, MA

Circle 145

LETTERS

DATA AQUISITION SYSTEM

The GM/SEL 32 is a parallel interface for Preston’s
13-bit and 15-bit data conversion systems to the
Gould/SEL computers. The GM/SEL 32 interface
provides the logic terminations and compatible
driver-receiver circuitry for operating Preston’s
analog and digital conversion subsystems from the
Gould/SEL HSD controller. The interface is
available with options for either a 16-bit or 32-bit
format. The 32-bit format provides a data pack-
ing feature that allows the converted data from
Preston’s higher speed ADC systems, 500 KHz or
1 MHz converted data rates to be assembled into
32-bit words consisting of two-15-bit conversions
and transferred to the computer at a divide X2 rate.
The 32 interface includes options for simultaneous
sample-and-hold control, programmable conver-
sion rate, random channel sequencing and selec-
tion of programmed start and stop modes. Price
is $3,775. Preston Scientific, Anaheim, CA
Circle 131

DESKTOP SYSTEM

The AM-1000X multiuser system features a 5%"
Winchester disk drive with a formatted capacity
of 55 Mbytes. The system supports from one to
11 users, utilizing the Motorola 68000 micropro-
cessor and AMOS operating system. The
AM-1000X features 128 Kbytes of memory and
offers three backup configurations to choose from.
Price is $12,165-$15,985. Alpha Micro, Irvine, CA

Circle 136

Mr. Jim DiFilippo, Publisher
Digital Design

1050 Commonwealth Avenue
Boston, MA 02215

This letter is to express my commendation to Mr. Gregory MacNicol and
Digital Design for a most succinct and useful article “Al Makes the Transi-
tion From Theory to Practice,’ Digital Design, October, 1984, pp. 78-86. It's
the best article on artificial intelligence I've read.

As the article states, “In an era where buzz words of Al are very popular it is
more important than ever to determine what is legitimate versus what is
merely in vogue”” In my opinion, this article is legitimate, not laughable;
simple, not simplistic; complete, not incomprehensible.

WELL DONE!

Sincerely,

Tony Shuen,

Engineer,

PSE&G Research Corp.
Newark, NJ

a2

PROGRAMMING LANGUAGE OPTION

The APL programming language is available as
an option on the CIE-7800 display terminal. The
CIE-7800 keyboard is reconfigurable, it can be us-
ed for APL applications with no hardware
changes. The terminal allows users in mixed com-
puting environments (IBM 3270 and DEC) to
switch from one mode to another. The CIE-7800
has dedicated microprocessors to separately drive
the coaxial cable interface to the IBM host,
manage all the terminal internal operations, and
to drive the screen display. CIE Systems, Newport
Beach, CA Circle 128
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NEW PRODUCTS

VMEBUS DESKTOP COMPUTER

The Expert 32 is a multiprocessor computer which
supports six 32-bit processor card sets and can be
expanded to support as many as 12 processors. The
processor card is based on the 32032 CPU from
National Semiconductor and includes a floating

point processor, MMU, real time clock/calendar,
and 32 Kbytes of cache memory. The system has
a 16 slot, double width, VMEbus backplane and
comes with processor board set; 512 Kbytes of
main memory, a peripheral interface card, four-
RS-232 serial channels, Centronics compatible
parallel printer interface; 500 W power supply;
and 5'%" cartridge hard disk drives with 10 Mbytes
of removable storage and 10 Mbytes of fixed
storage. Price is $17,700. Elite Computer
Systems, Wichita, KA Circle 140

FILE TRANSFER PROTOCOL

SPSS/PC is data analysis software that allows IBM
PC/XT and AT Model 6300 users to transport
SPSS portable systems files between mainframes
with the SPSS-X Information Analysis System or
the SAS program. The software is based on the
Kermit file transfer protocol. With Kermit’s ter-
minal emulator and file transfer software residing
on both the PC and the mainframe, data files can
be downloaded or uploaded and automatically
checked for integrity and accuracy. A copy of Ker-
mit is included with every SPSS/PC system pack-
age. The mainframe version of Kermit tailored to
handle SPSS-X system files is available to run un-
der Prime, DEC VAX, and IBM OS or CMS in-
stallations. SPSS/PC runs on the IBM PC/XT,
Compaq Plus, Corona Desktop Columbia MPC,
and many other IBM PC/XT compatible systems
with hard disks, release 2.0 of MS-DOS, and 320K
memory. Price is $795. SPSS, Chicago, IL
Circle 142

MULTIPROCESSOR SYSTEM

The Sequoia System is a 32-bit, fault tolerant com-
puter designed for on-line transaction processing.
Its architecture allows 64 processor elements, and
128 memory and I/O elements to be interconnected
through dual, system buses. Each element is self-
checking and new elements can be added and
defective elements can be removed without in-
terupting operations. The Sequoia System uses a
fault-tolerant implementation of the UNIX
operating system. Processing capability ranges
from 2.5 MIPS to 50.0 MIPS. Main memory can
be expanded from 4 Mbytes to 256 Mbytes. I/O
capacity can be expanded from two to 96 chan-
nels, with each channel able to support up to 16
controllers. Price starts at $290,000. Sequoia
Systems, Marlborough, MA Circle 138

SUPER MICROCOMPUTER

The Esprit DBS Supermicrocomputer 16 supports
from one to 28 users with a network-in-a-box ar-
chitecture based on the Intel 80186 microprocessor.
Up to 7 80186 processors can be configured. Main
memory RAM can be expanded to 3.58 Mbytes
and a Multibus compatible expansion chassis is
available as an option. A 5%"” Mbyte Winchester
disk and an 820 Kbyte floppy disk is provided.
The system runs under the MP/M-86 or Concur-
rent DOS 3.1 Operating Systems. Average access
time is 30 Msecs. Price is $12,995. Esprit Com-
puter Products, Montgomeryville, PACircle 137

Star Micronics is a
leading manufacturer
of high quality, high
performance, printer
mechanisms.

Now the Star line features
the very same mechanisms
that are the heart of our highly
successful Gemini series
printers. So now our full line
of mechanisms ranges from 21
to 136 columns.

In Star printer mechanisms
you’ll discover our long-
standing commitment to

]

L-------------

YOU CAN HAVE THE GUTS OFA LEADER

customer support. From
pre-sale application
assistance to immediate
shipments.

So if your OEM de-

product reliability.

You’ll find Star mechanisms
easy to install, simple to inter-
face, and trouble-free. All Star
mechanisms feature user-
replaceable print heads.

One last point. The first
thing you’ll notice about Star
is the depth and quality of our

mechanism, give it the guts of
a leader. A printer mechanism
from Star Micronics.

sign needs a printer

Sl

micronics-inc
COMPONENTS DIVISION

70-D Ethel Road West, Piscataway, New Jersey 08854
(201) 572-9512
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CADCON WEST ’85

Anaheim Convention Center « Anaheim, CA « January 14-17, 1985

SEE, LEARN AND EXPLORE COMPUTER AUTOMATION FOR
ELECTRONIC DESIGN, TEST AND MANUFACTURING.
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Tutorials/Workshops/Technical Sessions/Product Exhibits

CADCON West’85 - the conference and exposition on opportunities. See the latest equipment, systems and
Computer Automation for Electronic Design, Test and services. Learn from the experiences of others. Gain new
Manufacturing focuses on this evolving technology and insights. Bring your special problems.

its effect on CAD, CAT and CAM. Plan Now to Attend. Call Toll Free at 800-782-0009
Here’s your opportunity to see, learn and explore (InNY (212) 340-9780) or send in the coupon below.

the latest innovations in a 4-day Technical
Conference. Examine current problems and new
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] /m”m /] y 7 | am interested in attending CADCON West’85 Conference & Exhibit. |

l etk o 5 Please rush information on the: [ Conference Program O Exhibit I

l gulvn. Test and Mlnul':::turlna I ,/\ I

I Complete and mail this coupon to: Neme Tte l

| CADCON West’85 Company o = - i
Conference Registrar
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wo Park Avenue ;
= New York, NY 10016-5667 City/State/Zip — e
800- -0009 hone R T soe il S Date ___
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CADCON West'85 Conference runs Sponsore_d by Circuits Manufac!uring, Digital Design, Electronic Imaging and I

| concurrently with ATE West'85 Conference. Electronics Test Magazines. oo §
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NEW PRODUCTS

GRAPHIC DISPLAY SYSTEM

The Aycon 2010 is a single board graphics display
system. The controller can be used as a stand-alone
or host interactive device with Ethernet, Multi-
bus, and Q bus compatible networking. The Aycon
2010 uses a 7220 graphics processor, with 1 Mbyte
video RAM, a 8086/87 processor and has 667 nsec/
pixel vector write rates. It is GKS compatible. Price
is $8,500. Aydin Controls, Ft. Washington, PA
Circle 173

NETWORK

This updated version of FTM 3.0 connects 8000-S
and ICON systems. Users can tie in workstations
and share peripheral resources. FTM 3.0 supports
Ethernet communications on Desktop Generation,
the Eclipse S/20 and the Eclipse S/120. Any com-
bination of 8000-S and ICON systems can be con-
nected together in a network with a bandwidth of
10 m/sec. Features include two functions: list and
print. Summagraphics, Fairfield CT

Circle 182

MAGNETIC PAGE PRINTER

The Model 800 Magnetic Page Printer operates
at 10 pages per minute. The printer uses a thin
film magnetic head with an internal coil structure
surrounded by magnetic material. The Ferix
printer uses an array of magnetic head elements
mounted in a substrate to generate concentrated
dot images (57,600 dot/in.). Price in OEM quan-
tities is $2.000-3,000. Ferix. Freemont, CA
Circle 175

DEBUGGERS

The Pfix86, a dynamic debugger, and Pfix 86 Plus,
an enhanced version with symbolic debugging and
overlayed program debugging capabilities, are two
recently introduced programming tools. They are
designed for use in systems based on the Intel
8088/86 family of microprocessors running PC
DOS and MS-DOS operating systems. Pfix86 Plus
offers symbolic debugging of overlayed programs
and requires the use of Phoenix’s Plink86 linkage
editor. It features a multiple-window display for
simultaneously viewing program code and data,
breakpoint settings, current machine register and
stack contents. Breakpoint capabilities include per-
manent and temporary settings, an in-line
assembler, and single-keystroke tracing. Price is
$195 (Pfix86) and $395 (Pfix86 Plus). Phoenix
Computer Products, Norwood, MA Circle 174

GRAPHICS SOFTWARE

InFoCen is based on a relational database manage-
ment system. The graphics module, IFC Graphix,
is based on DI-3000, a CORE standard set of
routines. These routines have been integrated in-
to InFoCen. A graphics library can be establish-
ed and produce subsequent graphs using these
stored symbols. The text file feature allows for
custom graphic formatting of textual data. The user
may select from several colors, type fonts,
character spacing and sizes. These selections are
applied toward a file the user wishes to format or
a file may be built. 3Cl, Ft. Collins, CO
Circle 157

2400 BPS MODEM

The CDS 224 ARQ is a 2400 bps full duplex
modem with ARQ error correction. The modem
is equipped to detect if a remote modem is not
similarly equipped with an ARQ, or is a Bell 212
type, and automatically adapts itself accordingly.
Error recovery utilizes a bit synchronous protocol
and an adaptive equalizer. Diagnostics include
Loop 2 and Loop 3 and an internal test pattern
generator and checker. Price is $1,295-$1,395.
Concord Data Systems, Waltham, MA
Circle 180

MICRO TO MAINFRAME NETWORK

DeskNet allows users to access application pro-
cessors, whether they are internally installed main-
frames, minicomputers, microcomputers, or out-
side processing services. Processing resources are
shared by users on the network. The
DeskNet/Workstation has inter-application cut and
paste, user support systems and the ability to
emulate multiple terminals. When attached to the
DeskNet/Network, the network determines what
resource a specific application resides on, and con-
nects the user with that machine. DeskNet is
targeted at NCR mainframe users. Century
Analysis, Pacheo, CA Circle 178

EDITING CAD WORKSTATION

The editing workstation stores and retrieves doc-
uments, provides design and revision capabilities
and transmits records from installed CAD systems
to film and paper. The workstation is comprised
of four components: an aperture card scanner with
Hollerith code reading capability; a high-
resolution display terminal; M68000 and IBM PC-
XT processors for image panning, zooming, rota-
tion, raster and vector editing; and a laser printer.
Price is $63,000-$98,000. Tera, Berkeley, CA
Circle 166

MEMORY BOARDS

The 1 Mbyte iSBC 010CX and 2 Mbyte iSBC 02CX
are memory expansion boards which have on-
board ECC and one wait-state performance when
used with Intel’s iSBC 286/10 CPU board. The
iSBC 010CX and 020CX use 256K DRAM mi-
crochips. A single iSBC 020CX can replace up
to four 512 Kbyte boards. Price is $4,750-$8,250.
Intel, Hillsboro, OR Circle 196

I/0 CONTROLLER

The AM-316 controller provides 16 RS-232 serial
ports and one Centronics-compatible parallel port
on a single S-100 board. The AM-316 include a
watchdog timer and a reboot on break key func-
tion. Both are jumper selectable. The AM-316 has
18 software-selectable baud rates, selectable by
port. Price is $1,325. Alpha Micro, Irvine, CA

Circle 190

300/1200 BAUD MODEM

The Signalman Express is a 300/1200 baud
modem. Features include audio line monitor
speaker, autodial, analog loopback self-test, GSTN
configuration switches and dedicated line opera-
tion. The modem operates either unattended or
manually through switch selections, and with
standalone terminals and computers. The line
interface is two-wire direct connect, with full or
half duplex select. Data interface is RS-232. The
transmit carrier level is a fixed -10 dBm, with the
carrier direct ON at -43 dBm and OFF at 47 dBm.
Line monitoring is via audio speaker and/or screen
prompt. Anchor Automation, Van Nuys, CA
Circle 170
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NEW PRODUCTS

26-MBYTE HALF-HEIGHT
WINCHESTER

The Shugart 724 is a 26 Mbyte half-height
5%"Winchester disk drive with a closed-loop servo
septim. Features include four-point shock mounts,
dynamic spindle brake and an actuator which
automatically retracts the read/write heads to a
dedicated head landing/shipping zone when the
drive is powered down. The 724 printed circuit
board includes four custom LSI devices to han-
dle the drive’s R/W, I/O and servo functions and
two 8-bit microprocessors to control the spindle
and stepper motors, perform buffered seeks and
execute diagnostic functions. Price in OEM quan-
tities is $500. Shugart, Sunnyvale, CA Circle 172

LOCAL AREA NETWORK

3Com’s LAN hardware and software supporting
MS-DOS 3.0 are fully compatible with network-
ed IBM PCs, PC/XTs, IBM-compatibles, Hewlett-
Packard 150s and Texas Instruments Professionals
running MS-DOS 2.0 and 2.1. Users can link the
IBM PC AT to networked application software,
disks and printers.The PC AT can be used as either
a network server or workstation. 3Com, Moun-
tain View, CA *Circle 179

COLOR GRAPHICS TERMINALS

A

The Tektronix 4100 Series of computer display ter-
minals are now IBM 3270 plug-compatible. The
CX4100 Series provides direct coaxial connection
to an IBM 3274 cluster controller, as well as
32-line 3278/3279 alphanumeric emulation, an
IBM-style keyboard, and a range of drivers for
peripheral devices. The CX4100 Series terminals
have a 60 Hz non-interlaced display with
4096 x4096 addressability in a 640x480 matrix;
can draw solid or dashed lines in 16 colors using
eight line styles; 11 marker types; zoom and pan;
user-defined fonts and macros; and local picture
storage. The series also supports VTI00 extensions
and ANSI X3.64 editing and word processing stan-
dards. Price is $7,950-$13,305. Tektronix, Beaver-
ton, OR Circle 162
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GRAPHICS WORKSTATION

The Qubix workstation features a 2240 X 1680
resolution for CAD applications. It has a 19"
screen, continuous panning, zooming and scroll-
ing and an editing feature which allows art and
text to be edited simultaneously. Refresh rate is
60 Hz interlaces and horizontal rate is 52.7. The
workstation has an adjustable alphanumeric
keyboard, digitizing pen and also allows users to
draw on the face of the screen directly.
Quibix Graphics Systems, Saratoga, CA
Circle 167

DIGITIZER

The micro Digi-Pad digitizer includes self-diag-
nostics for testing of the tablet, cursor, stylus, but-
tons and lock height. The diagnostic results are
visually indicated by an LED on the rear panel
of the Micro Digi-Pad which locates the active ar-
ea. The self-diagnostic capability is standalone,
allowing the Micro Digi-Pad to be tested off-line
from the computer and without any special tools.

GTCO, Rockville, MD Circle 164

SOLIDS MODELER

The Cimplex module set is comprised of
mechanical parts design, mechanical parts analysis
and mechanical parts manufacturing. The product
set operates in the VM/CMS environment. The
mechanical parts design module permits designers
to drill and tap with user-familiar commands. The
mechanical parts analysis module generates finite

element meshes and sets analysis parameters. The
mechanical parts manufacturing has an interactive
two-to-five axis capability for multi-path pocket
milling. The information management module is
used to collect the design and engineering data,
perform configuration management and maintain
centrally located drawing files from a multiplici-
ty of CAD systems. Price is $100,000. Automa-
tion Technology, Campbell, CA  Circle 159

INK-JET PRINTER

The Dijit 1 is an ink-jet printer which has a resolu-
tion of 300 dpi and prints 18 pages per minute.
Features include 128 Kbytes of buffered RAM
storage, resident font set, duplex printing, Cen-
tronix interface and Xerox 2700 emulation. The
printer has two operating modes. Quality mode
prints at a resolution of 300x300 dpi and draft
mode operates at 18 pages per minute. Price is
$5,000-$7,500. Diconex, Dayton, OH

Circle 171

An 80186-based CPU board that
is an ideal replacement for y
the iSBC-86/30 or iSBC/
86/12A. 1t is fully software
compatible with the
7X-86 and the entire
iSBC-86 family.

Reason’

tocall Zendex 2nd

(If you insist on calling Intel first.)

ZX-186/30 CPU Board

\

Advanced features: 256KB zero-
wait-state on-board RAM
(expandable to IMB) two
DMA channels, Dual
multi- protocol USART,
up to 128KB PROM and
two iSBX connectors.

2| W

The other giant in the Multibus et?

6700 Sierra Lane, Dublin, CA 94568, Phone: (415) 828-3000 TWX: 910 389 4009. Zendex products are available worldwide.
Intel, iSBC and iSBX are trademarks of Intel Corp.
Circle 39 on Reader Inquiry Card
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NEW PRODUCTS

Z80A-BASED SBC

The ISB-3104 is a Z80A-based microcomputer for
use with STD Bus Systems. The ISB-3104 is
available with either 64 or 25 Kbytes of dynamic
RAM and a 28-pin socket for up to 32 Kbytes of
ROM, EPROM or EEPROM. It includes four
counter/timer channels, two RS-232-C serial data
channels, 16 parallel I/O lines, a Centronix type
printer interface, DMA controller and a floppy
disk controller that will handle a combination of
four 8”, 5%" or 34" drives. The ISB-3104 runs at
a4 MHz clock rate and is provided with a bidirec-
tional bus interface for memory access to on-board
and off-board DMA controllers. The ISB-3104 is
supported by the CP/M 2.2 operating system and
can be used with systems that include up to four
floppy disk drives and/or a 10 Mbyte hard disk
drive. Price is $750. ISI International, Sunnyvale,
CA Circle 206

TOUCH SENSITIVE PANEL

The touch sensitive panel is a transparent, pressure
sensitive panel mounted on the face of a terminal
CRT. It is available in 9", 12", 13", 15" and 19" sizes
and has a touch force of 14 to 28 grams. Interface
cards are available for serial and parallel data in-
put. The interface card translates touch locations
into RS-232C type serial output and provides a
baud rate of 110 to 9600, selectable parity and 10-or
11-bit frame length. The touch panels are available
with optional antiglare surfaces of green or yellow.
Detector Electronics, Minneapolis, MN
Circle 205

%" STREAMING TAPE CONTROLLER

The WDI1036-SHD Controller supports '4” stream-
ing cartridge tape drives and links the SASI in-
terface to the QIC-36 interface. The WD2400 chip
set provides tape motion control, buffer manage-
ment and R/W formatting. The controller has a
16-bit CRC error detection code and a read-after-
write data verification algorithm. A ping-pong buf-
fer eliminates latency problems during backup.
Price is $295. Western Digital,Irvine, CA
Circle 199

XY DISPLAY MODULE

The LBO-5IMA XY display module has an 8 X
10 cm aluminized, post deflection acceleration
CRT. An internal 8 X 10 graticule is optional. In-
put sensitivity is adjustable from 50 to 150 mV/cm
and the X and Y axis bandwidth is 3 MHz (-3
dB). The input coupling (AC or DC) and polari-
ty can be selected by internal switches. The Z-
axis (intensity modulation) input has a bandwidth
of 4 MHz. Price is $995. Leader Instruments,
Hauppauge, NY Circle 189

20K GATE ARRAY

The HGC20000 is a 20K gate CMOS gate array
for the soon to be available ETA Systems Super-
computer. It is fabricated using 1.25 micron
CMOS-III technology. The HGC20000 has 600
psec unloaded gate delays at 25°C. A design us-
ing 15,000 gates of the HGC20000 dissipates 2 W
of power. It incorporates a form of serial-set-scan
testing for system and chip fault detection and
rerouting. The array interfaces with LSTTL or
CMOS logic. Honeywell, Minneapolis, MN
Circle 209

MEMORY BOARD

The MMII is a 2 Mbyte dual width module with
a typical access time of 30 nsec in block transfer
mode. The MMII is compatible with 256 Kbyte
and 64 Kbyte DRAM for maximum capacities of
2048 Kbyte and 512 Kbyte respectively. The MMI1
requires 1.0 A at +5 volts. The memory includes
user programmable jumpers for 22- or 18-bit ad-
dressing, 16 or 256 word block mode capability,
4 Kbyte or 2 Kbyte word I/O page, standard or
optional CSR address, CSR disable and parity
logic disable. Price is $1,295. Andromeda
Systems, Canoga Park, CA Circle 188

%2 MBYTE BUBBLE MEMORY

This "2 Mbyte bubble memory cartridge is a
removable device with non-volatile magnetic
storage. Other cartridges include bubble memory
versions with memory capacities of 128, 256 and
384 Kbytes. CMOS RAM data storage cartridges
are available in 16 and 64 Kbyte capacities. All
the cartridges are interchangeable and compati-
ble with Targa’s family of bubble memory data
storage systems. Price for the 2 Mbyte cartridge
starts at $2,495. Targa, Ottawa, Ontario Circle 211

MATH PROCESSOR BOARD

The CIM-550 math processor board is available
in 2 MHz or 4 MHz versions. The CIM-550 con-
tains an Am 9511 math processor chip which can
implement transcendental math functions, such as

trigonometry and logrithms. The board supports
power switching under CPU control and operates
in the temperature range of -40°C to +85°C. A
commercial version, the CIM-550C, operates from
0°C to +70°C. Price is $1,025. National
Semiconductor, Santa Clara, CA Circle 208

MULTIBUS BOARD

The ZX-186/30 is an iAPX-186-based single board
computer. The board has 1 Mbyte RAM, 128
Kbyte PROM, a dual USART, 24 parallel I/O
lines, two DMA channels, two iSBX connectors
and timers and interrupts. The board is iSBC-86
compatible. Memory capability is based on the
8207 dynamic RAM controller and either 4164,
64 Kbit DRAMS or 41256, 256 Kbit DRAMS.
With the 4164 the ZX-186/30 has 128 Kbyte dual-
ported RAM with parity. The expansion module
can double the ZX-186/30's on-board memory to
256 Kbyte. The ZX-186/30 supports two iSBX in-
terfaces and DMA channels can be configured for
the iSBX connectors. Price in quantities of 100
is $340-$2,500. Zendex, Dublin, CA Circle 192

19" RASTAR DISPLAYS

The GMA20I monochrome raster monitor and the
GMA302 and 303 color raster monitors are re-
cent introductions from Tektronix. The GMA201
has an addressable resolution of 2048 X 1536 pix-
els and a 60 Hz non-interlaced refresh rate. The
GMA302 has 1024 x 768 addressable pixels with
a 60 Hz non-interlaced operation. The GMA303
has a 1280 X 1024 addressable resolution with
60 Hz non-interlaced refresh rate and has an in-
line gun CRT and dynamic convergence. Price is
$3,380-$3,995. Tektronix, Beaverton, OR
Circle 200

DISPLAY CONTROLLER

The EG7001A-AR LCD graphic module has a
viewing area of 9” wide by 3" The EG7001A-AR
has a display capacity of 640 X 200 dots or, by
using a 5 X 7 alphanumeric format, 25 lines by
80 characters. The module uses a TN-FEM
positive reflective display mode and a 1/100 duty
cycle. Typical response time is 180 msec. Dot size
is 0.35 mm by 0.35 mm ( 0.014” X 0.014"). A single
+5.0 volt and -13.0 volts power supply is standard.
Price is $325. Epson, Torrance, CA Circle 194
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NEW PRODUCTS

EUROCARD SBC

The model DSBC 09 is a Eurocard SBC which
uses a 6809 CPU and has 34 Kbyte of CMOS
memory. The module, has an RS-232C serial port
with programmable baud rates from 50 to 19,200
bps. Two 8-bit parallel ports are supplied. On-
board memory includes 2 Kbyte of bootstrap
memory plus space for 32 Kbyte of RAM/PROM.
The DSBC module can be operated with 6809 or
6502 microprocessors or with CMOS 65C02,
65C102 or 65C112 CPUs. The 100 X 160 mm
module is supplied with a 64-pin DIN connector.
The module can be expanded with RM 65 modules
such as digital and analog I/O and peripheral con-
trollers. Price in quantities of 25 is $275.
Dynatem, El Toro, CA Circle 191

CMOS OPERATIONAL AMPLIFIER

The TSC7650A chopper stabilized operational
amplifier has a 5 micro-volt maximum offset
voltage specification. The TSC7650A is pin com-
patible with the ICL7650 device but has a 2.5mA
maximum supply current specification. The TS-
C7650A nulling scheme corrects DC offset voltage
error and offset voltage drift with temperature. The
amplifier has a 15pA maximum input bias current
specification and a 1V common mode signal.
Operating from + 5V supply, the common mode
voltage range extends from -50V to L5V
minimum. Teledyne Semiconductor, Mountain
View, CA Circle 186

PROGRAMMABLE INDUSTRIAL
CONTROLLER

The GMS 68K is a programmable industrial con-
troller based on the 68008 10 MHz CPU. It in-
cludes a CRT display, environment-proof keyboard
and disk drives. All inputs and outputs are through
a rear connector panel. The controller accepts/con-
trols 256 analog channels and interfaces with
IEEE-488 instruments and digital I/O in multiples
of 80 lines. It can control up to 16 channels of op-
tically isolated AC/DC I/O and a range of input
levels. Price is $3.500-$4.000 General Micro
Systems Ontario, CA Circle 204
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BASIC/DEBUG INTERPRETER

The 28671 is a standalone MCU which includes
a pre-programmed BASIC/Debug interpreter. The
interpreter features built-in RAM I/0 and a subset
of Dartmouth Basic resident in the internal 2K
ROM memory. The single-chip interpreter oper-
ates at speeds of 80 MHz and 12 MHz. Tempera-
tures range from 0° C to +70 C° and -40 C° to
+85 C° Interaction between the interpreter and
the user is provided through an on-board UART.
BASIC/Debug allows hardware tests, examination
and modification of memory location or I/O ports,
bit-by-bit examinations of ports, bit manipulation
and logical operations. The BASIC/Debug inter-
preter processes decimal and hexadecimal values
for input and output. Price in quantities of 100 is
$15. SGS Semiconductor, Phoenix, AZ
Circle 198

board and the SOEMI feature on the IBM 4361
enables users to gain access to Multibus hardware
and software. The SOEMI is a standard feature
on the 4361 processor family. It enables 370 pro-
grams running on the IBM 4361 to communicate
with Multi-bus-compatible systems attached to the
SOEMI. Physical connection is made by attatching
Intel’s Multibus adapter board to the IBM 4361’s
display-printer adapter or work station via a stan-
dard coaxial cable. This connection can link
systems over a distance of up to 1.5 K meters. The
maximum burst data rate is 2 Mbits/sec. Intel,
Hillsboro, OR Circle 156

PROCESSOR BOARD

The PC-slave/16 is an 8 MHz, 16-bit, single board
processor. It contains an Intel 8088 CPU, 256
Kbytes of dynamic RAM, PC bus interface, and
two serial ports. The PC-slave/16 is hardware/soft-
ware compatible with the IBM PC and compati-
ble systems. ‘Software permits the processor to run
PC-DOS, MS-DOS, or CCP/M. Individual pro-
grams running on a slave can directly access files.
RTNX provides file/record locking with controls
for file access management. Price is $1,095. Ad-
vanced Digital, Huntington Beach, CA Circle 193

CONTROLLERS

The Series 400 system controllers provide 32 asyn-
chronous ports in addition to 3270 communica-
tions. Asynchronous transmission rates are 9600
bps, with XON/XOFF; 3270 transmission rates are
7200 bps, with optional speeds up to 56K bps. The
Model 410 has a remote 3270 interface and allows
asynchronous communications through DEC
VT52, VTI00, VT132 and HP 2624 point-to-point
emulations. With local channel interface, the
Model 420 provides 16 devices with local access
to IBM or IBM-compatible hosts. Price is
$14,820-$19,520. Lee Data, Minneapolis, MN
Circle 165

IBM-MULTIBUS INTERFACE

This board level product from Intel is Multibus-
based and will support the IBM 4361 processor-
attatchment capability. An Intel Multibus adapter

256K DRAM DESIGNER KITS

This 256 Kbit DRAM designer kit from Hitachi
uses 2-micron design rules to produce DRAMs with
access times of 120 to 200 nsec. The devices con-
sume 350 mW while active and 23 mW while on
standby. The DRAMs require a five-volt power
supply, come in either plastic or ceramic 16-pin
dual in-line packages and ar¢ TTL compatible.
Price is $109.95-$124.99. Hitachi America, San
Jose, CA Circle 212

PROTOCOL CONVERTER

The Comten Integrated Protocol Converter con-
verts asynchronous ASCII protocol to BSC 3270
protocol and can be installed in a local or remote
Comten 3600 communications processor. Users
operating the MAF/RHO can use asynchronous
devices to access IBM BSC 3270 emulation in host
computers of other vendors. The IPC supports pro-
tocol conversion for 32 asynchronous lines and
is available in 8, 16, 24, and 32 line versions. Price
is $6,100-$15,450. NCR Comten, St. Paul, MN

Circle 169

LASER PRINTER

The Concept Laser 8 printer integrates text and
graphics. It is compatible with the VDI and in-
dustry graphics standard recently incorporated by
IBM in its graphics products. The Laser 8 operates
at eight pages per minute and 300 dpi. The Laser
8 prepares camera-ready documents in several
fonts and paper types including postcards and
transparencies. A multiuser option permits one
printer to support up to four users. Price is $7,995.
Concept Technologies, Portland, OR

Circle 158




NEW PRODUCTS

mer programs +5 volt EPROMs conforming to
the standard JEDEC package (2758, 2716, 2732,
2764, 27516, etc.). Tri-supply EPROMs may be
read only. The MP631l is an IEEE-488 GPIB to
STD bus interface, and is designed to provide data
communications between the STD bus and the
IEEE-488 bus. The board is compatible with most
processor standards for the STD bus and is soft-
ware programmable for IEEE-488 talker, listener
or controller modes. The MP6394 intelligent par-
allel I/O board provides 32 bits of input and 8 bits
of output for STD bus systems, and is designed
for digital data acquisition and intelligent controller
applications. Price is $320-$410. Burr-Brown,
Tucson, AZ Circle 202

MULTIPLEXING CONTROLLER LAN INTERFACE CARD

The Optimux/I6DMF+ is a multiplexing con-
troller for use on PDP-11 and VAX computers. 16
peripheral devices can be connected from a single
backplane slot. The Optimux/I6DMF+ offers a
software-selectable choice of data transfer rates,
from 50 bps to 34,800 bps. The Optimux/
I6DMF+ is software compatible with the
LCDRIVER contained in the VAX/VMS OS. It
is compatible with modems that support auto-
answer capabilities and supports local terminal
connections compatible with EIA RS-232C or
CCITT V.24. It is connected via two 50-conductor
flat ribbon cables and provides connections for 16
RS-232C compatible devices. Price is $3,000.
Dilog, Anaheim, CA Circle 187

SIGNAL GENERATOR

The 6060A Synthesized Signal Generator tests RF
receivers, filters, amplifiers and mixers. It covers
a frequency range of .1 to 1050 MHz, selectable
with 10 Hz resolution and has a switching speed
of 100 msec typical. Non-harmonic spurious pro-
ducts are around -60 dBc, and harmonics are -30
dBc across the frequency range. Amplitude levels
are selectable from -137 dBm to +13 dBm with
0.1 dB resolution. The frequency synthesizer is
divided into two blocks: a main phase-lock loop
for generation of coarse-resolution digits, and a
subsynthesizer for fine-resolution digits. Two
custom LSI gate arrays are used in the 6060A to
integrate the subsynthesizer, and the digital por-
tions of the main loop. Price is $4,500. John Fluke
Mfg.. Everett, WA Circle 210

The NETPC/STD is a LAN interface card design-
ed for industrial control applications in hostile
and/or dispersed installations. Based on the
WD2840 VLSI LAN controller from Western
Digital, the STD bus compatible interface card
uses a token bus protocol similar to ARCNET.
Cable lengths of 1000’ between nodes are permit-
ted without repeaters, and 10,000’ may be included
in the complete system. All application software
can be written on the IBM PC, as though the inter-
face cards in the remote STD system were located
within the PC itself. This is through C language
subroutines which access the remote I/O ports in
the STD system. Price is $495. Beal Communica-
tions, Dallas, TX Circle 201

STD BUS BOARDS

The MP6421 Universal EPROM programmer, the
MP6311 IEEE-488 interface and the MP6394 in-
telligent parallel I/O board are three STD bus com-
patible boards. The MP6421 EPROM program-

NEW LITERATURE

Data Communications Catalog. This direct
order catalog from Codex Corp enables data com-
munications users to order products which they
install themselves. The catalog features two new
products; the Codex 5202 and 5202R Data Mo-
dems, plus cable and statistical multiplexers, lim-
ited distance modems, high speed modems and
cable and Bell compatible modems. A glossary of
definitions is also included.

Codex Circle 262

Printed Circuit Board Bulletin. The basic fab-
rication process of a two-sided printed circuit
board is depicted in this bulletin from Elgin Elec-
tronics. Illustrated are seven basic processes, in-
cluding drilling, copper plate holes, apply solder
plate resist, solder plate, remove solder plate, etch
unplated copper and add solder mask.

C-E Elgin Circle 258

CMOS Memory and Logic Product Guide.
This 20-page product guide from Solid State Sci-
entific describes its high performance CMOS
memory and logic families, which are available
in commercial and military versions. Also de-
scribed are 4000 series logic devices, CRT con-
trollers, security devices, clocks and military pro-
ducts. Design and production capabilities, tool-
ing services and cross reference charts are
provided.

Solid State Scientific Circle 266

Distributed Control System Folder. This 16-
page folder shows expandability of Leeds & Nor-
thrup Systems’Max 1 Distributed Control System.
Starting with local unit-process control of up to 64
loops, the system is justifiable for small-to-medi-
um processes, with the potential for plant-wide ex-
pansion beyond 1600 loops. Photos and a schema-
tic are also provided.

Leeds & Northrup Circle 265

Power Mosfet Manual. This data manual from
Motorola on power Mosfets includes theory ap-
plications, selector guides, a cross reference and
data sheets for more than 300 standard devices.
Also contained is a glossary of terms, symbols and
definitions common to power Mosfets.

Motorola Circle 254

Systems Engineering Reference. This
350-page guide provides information on computer
products and systems, software, peripherals, data
communications equipment and accessories from
several manufacturers. It is organized to assist the
engineer in reviewing technology in specific pro-
duct areas, evaluating options and tradeoffs, and
then selecting the proper product.

Kierulff Electronics Write 256
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NEW LITERATURE

Workstation Brochure. This six-page brochure
from Valley Data Sciences covers its line of logic
and memory programmers, programming soft-
ware, software subscription service and program-
mable logic development software. A complete
workstation includes: programming console, PC
interface board, software and documentation, a
central processing unit, ASCII keyboard, CRT
and a serial communications channel.

Valley Data Sciences Circle 267

Keyboard Bulletin. Thin keyboards are de-
scribed in this eight-page bulletin from Grayhill,
Inc. Included are electrical rating information and
the characteristics of standard graphic overlays as
well as depictions of special graphic designs and
color combinations. Prices are also listed.

Grayhill Circle 263

Robot Report. This publication describes a per-
sonal robot built by Future Computing as a result
of an 18-month research project. Discussed are
performance goals, design specifications and de-
velopment stages. Also contained is an evaluation
of how the robot met, or failed to meet, original
goals.

Future Computing Circle 260

Graphics Handbook. This edition from CC Ex-
change covers graphics standards including
CORE, GKS, IGES, VDM, VDI, and NAPLPS.
Also discussed is the proposed PHIGS standard,
tailored to the requirements of such applications
as CAD/CAM, process control, simulation, archi-
tecture, and molecular modeling.

CC Exchange Circle 268

Power Source Brochure.The STD Series of AC
Power Sources are featured in this brochure from
Behlman Engineering. Single and multi-phase
models are described with power outputs from
100VA to 54KVA. Fixed, variable and program-
mable oscillators, with frequency ranges from45
Hz to 10 KHz, are also presented.

Behiman Circle 255

New Controller Brochure. This six-page bro-
chure from Zetaco outlines its Data Gener-
al-compatible line of peripheral controllers. De-
scribed are DG-compatible SMD-interfaced disk
controllers, 2" standard interface tape couplers,
DMA line printer and terminal controllers. Pro-
ducts include disk and tape controllers, BMX-1
and BMX-2, which run on DG’s BMC, a ZDF-1
disk/tape controller.

Zetaco Circle 259
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CALENDAR

January 8-10

CAD/CAM International Show. Birmingham,
England. Contact: Peter Walker, Fitzroy Public
Relations, 32 Fitzroy Sq., London WIP SHH. Tele.
01-388 9871.

January 9-11

Interface Circuit Course. San Francisco, CA.
Contact: University Extension, University of
California, Berkeley, 223 Fulton St.. Berkeley, CA
94720. (415) 642-4151.

January 14-18

Microcomputers In Control Systems: Hardware,
Software, and Interfacing. Washington, DC. Con-
tact: Continuing Engineering Education Program,
The George Washington University, Washington,
DC 20052. (202) 676- 6106.

January 14-17

CADCON & ATE West '85(combined shows).
Anaheim, CA. Contact: Morgan-Grampian Expo-
sitions Group, 2 Park Ave., New York, NY
10016-5667. (212) 340-7900.

January 21

UniForum (Conference for UNIX users). Dallas,
TX. Contact: Richard Lewis. Professional Exposi-
tion Management Co., Suite 205,2400 E. Devon
Ave.. Des Plaines, IL 60018. (312) 299-3131.

January 23-24

Programming in C. Baltimore, MD. Contact:
Intelligent Solution, 849 22nd St., Santa Monica,
CA 90403. (213) 207- 5356.

January 24-26

The 1985 SCS Multiconference. San Diego, CA.
Contact: Society for Computer Simulation, PO Box
2228, La Jolla, CA 92038. (619) 459-3888.

January 28-31

Communications Networks Conference & Ex-
position. Washington, DC. Contact: William
Leitch, Communications Networks, POBox 880,
Framingham, MA 01701. (617) 879-0700.

January 29-31

Advanced Microprocessor System Design.
Toronto, Canada. Contact: Ontario Centre for
Microelectronics, Suite 400, 1150 Morrison Dr., Ot-
tawa, Ontario K2H 9B8. (613) 596-6690.

January 29-February 1

Real-Time System Design: A Hands-On
Workshop. Boston, MA. Contact: Integrated Com-
puter Systems, PO Box 45405, Los Angeles, CA
90045. (213) 417-8888.

January 31-February 1

Data Communications and Networking for the

IBM PC and Other Personal Computers. San
Francisco, CA. Contact: Software Institute of
America, Inc., 8 Windsor St., Andover, MA 01810,
(617) 470-3880.

February 5-8

Microprocessor Software, Hardware & Interfac-
ing. Baltimore, MD. Contact: Integrated Computer
Systems, PO Box 45405, Los Angeles, CA 90045.
(213) 417-8888.

February 20-22

Info/Central: Information Systems and the Exe-
cutive Decision Maker. Chigago, IL. Contact:
Show Manager, Info/Central, 999 Summer St.,
Stamford, CT 06905. (203) 964-8287.

February 26-28

Automated Design and Engineering for Elec-
tronics. Anaheim, CA. Contact: Cahners Exposi-
tion Group, PO Box 5060, Des Plaines, IL 60018.
(312) 299-9311.

February 27-28

Industrial Local Area Networks. Framingham,
MA. Contact: Kathy Shaw, Office of Continuing
Education, WPI-Higgins House, Worcester, MA
01609. (617) 793-5517.
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