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AS BRIGHT AS YOU ARE?

You're doing everything you can to stay
ahead of the competition. Shouldn't your IC
company do the same?

We think so.

In 1983 we spent a record-breaking
18.7% of sales on research and development.
That’s more than any other major IC
company.

And that's why 40% of our total sales
come from products that were invented here.

Our Am8052 CRT controller lets you
squeeze every last drop of performance out
of a video tube.

And our Am7910 is the only modem
you can program for any major telephone
system anywhere in the world.

We make the first perfectly matched
VLSI Ethernet chip set and the only
complete kit solution to super high speed
digital signal processing.

We make the world’s first 512K EPROM
and the world’s fastest microprocessor.

We're even an innovator when it
comes to quality.

While other guarantees run on and on,

ours 1is short

The International Standard of .
Quality guarantees a 0.1% AQL on all dnd sweet.

electrical parameters, AC and DC, SO, if yOU’VG
over the entire operatipg.range.
you want to

o really shine, call us. We can put you as far

Fastest monalithie ahead of the competition as we are.
Am29516A 12-hit A/D.
Fastest 16-bit
multiplier.

Am7990/91A
First LSI

First 1.1 PAI Ethernet chip sel.
device.

AmPAL22V10

Advanced Micro Devices ¢\

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088
(408) 749-5000, outside California, call toll free (800) 538-8450, ext. 5000.
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IS YOUR CHIP MAKER

AmR9540

AMS052 5 \mTH!l) / Am7990/91A
g T First multi-spec | Am29540 q
Most advanced S ot e First binol: First LSI
CRT Controller. Sl ; ) Sk DIpOtit Ethernet chip set.

LSI FF'T processor.

Am7901 Am29116 o s
Am295818 First programmable Fastest 16-bit i}mlz‘ls‘-;':’}l: Am9150 \nll%hl)lz
First 1C ) YFilter. MiCroprocessor. astest 32 First dearable | A
1rs! CODE( /| l“( r. ')ip()l:ll‘ |)R()\| static RAM. 512K |‘,P|{()\|.

with diagnostics.

PAL is a registered trademark of and is used under license from Monolithic Memories, Inc.,
© Advanced Micro Devices 1984.




GOOD IDEAS
ARE HARD
TO COME BY.




Introducing Model 6500 —

‘the
handful’
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Kennedy's Model 6500 5%" Cartridge Recorder — it fits in
your hand, but it's more than a handful of new and unique
features, such as:

* 16 KBYTE Buffer — Model 6500 can transfer data at a
burst rate of up to 3 MBYTE/sec., and maintain streaming
longer in systems with little buffering.

» 150 MS Ramp Time — Data access time and reposition
time is cut in half; and it can better operate in a Pseudo
s/s mode.

« Direct Drive Motor — Assures much higher reliability and
lower |.S.V.

Finally, and best of all, Model 6500 features a simple

mechanical design — loading is simple, moving the tape to

the head instead of the head to the tape.

Model 6500 is one big handful of what you've been looking

for in a 5%" cartridge recorder. Write or call us.

KENNEDY

An Allegheny International Company

1600 Shamrock Ave.. Monrovia, CA 91016
(818) 357-8831 « ITT TELEX 472-0116 KENNEDY

KENNEDY e+« QUALITY s COUNT ON IT
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GOMPUTER DESIGN

SPECIAL ISSUE: FUTURE COMPUTERS

In the fast-paced and competitive computer industry, ongoing events are
already startling enough to induce future shock. Yet, hard as it may be,
today’s engineers and engineering managers must forecast technology as
far ahead as possible to capitalize on new developments ahead of
worldwide competitors. Therefore, in this issue, the editors of Computer
Design peer into the research labs and consult an army of experts to
bring you the clearest possible picture of trends that will shape system
design beyond 1984. However, we don’t believe it is feasible, in a single
issue, to present a complete picture of a technology whose potential is
almost limitless. So, this is just the opening salvo of a continuing
barrage of forward-looking information you will need to win the battle
for technological survival.

77 FUTURE COMPUTERS: BEYOND 1984
78 Intelligent computing era takes off

This month’s cover was designed by Deb Highberger and Dan Edson—Computers that

at Coddbarrett Associates, Inc, manipulate symbols and apply reasoning power

by Mary Codd and Steve promise to transform society while new

Branch. It was illustrated by superprocessors solve engineering problems.

PAUE) COaR, Wsing @ DICOMED 103 FUTURE COMPUTERS: ARCHITECTURE

D-38 design station and D-48 high p } :

resolution film recorder. 104 Parallelism makes strong bid for next generation
computers

by Nicolas Mokhoff—Parallel architectures that allow
concurrent processing of multiple tasks promise
orders of magnitude improvement over current
topologies.

137 Parallel processing makes tough demands

SYSTEM TECHNOLOGY AUTOFACT 6,
25 Integrated circuits: ISAI84'

Local area network chips stress reduced

connection costs IECO N '84

32 Integrated circuits: ; 247 Three major control and instrumentation
VLSI memory access Controllers Support 32‘b1t Conferences w]ll be held in the month of
PLOCESSOLS October: AUTOFACT 6 in Anaheim, Calif;

42 Peripherals: ISA/84 in Houston, Tex; aqd IECON 84 in
Flat-panel technologies vie to displace CRT in Tokyo, Japan. Each promises different degrees
terminals of value to design engineers and system

ghe s integrators. Unfortunately, two even occur on

61 Data communications: : 3 the same dates. Potential attendees will need
Chip set points to lower costs in Ethernet cabling to decide in advance which of the three would

68 Interface: be likely to offer most value to them.
Monolithic analog/digital ICs expand role in disk
control

COMPUTER DESIGN ©1984 (ISSN-0010-4566) is published monthly, with a thirteenth and fourteenth issue respectively in June and October by PennWell
Publishing Company, Advanced Technology Group, 119 Russell Street, Littleton, MA 01460. Second-class postage paid at Littleton, MA 01460 and additional
mailing offices. COMPUTER DESIGN is distributed without charge to U.S. and W. Europe-based engineers and engineering managers responsible for
computer-based equipment and systems design. Subscription rate for others is $50 in U.S.A. and $75 elsewhere. Single copy price is $5.00 in U.S.A. and $7.50
elsewhere. Microfilm copies of COMPUTER DESIGN are available and may be purchased from University Microfilms, a Xerox Company, 300 North Zeeb
Road, Ann Arbor, Michigan 48106. POSTMASTER: CHANGE OF ADDRESS-FORM 3579 to be sent to COMPUTER DESIGN, Circulation Department,
P.O. Box 593, Littleton, MA 01460 (USPS 127-340).

Officers of PennWell Publishing Company, 1421 S. Sheridan, Tulsa, OK 74101: P. C. Lauinger, Chairman; Philip C. Lauinger, Jr., President; Joseph A.
Wolking, Senior Vice President; H. Mason Fackert, Group Vice President; Carl J. Lawrence, Group Vice President; V. John Maney, Vice President/Finance;
L. John Ford, Vice President. Y<ABP

® COMPUTER DESIGN is a registered trademark. All rights reserved. No materials may be reprinted without permission. Phone (617) 486-9501. VBPA
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Page 137 age]69 Page 185

149 FUTURE COMPUTERS: SOFTWARE
150 Fifth-generation computing: dedicated software is

2

Page 197

the key .3
by Harvey J. Hindin—Software for artificial K g
intelligence-based machines, supercomputers, and 2
personal computers has to be dedicated to individual Page 231
applications. The b ]

165 Sof!ware‘ development evolves into software pa ge ep ofoégihog 0; tfr?ibiatg J
i article represent an

185 Actors set the stage for software advances iteration of cubic

197 Practical tools earn Al new level of respectability polynomials in the

complex plane. They

209 FUTURE COMPUTERS: HARDWARE were contributed by

210 Circuit density and speed boost tomorrow’s hardware mathematician Dr John
by John Bond—Advances in materials technology Hubbard and associate
and a comprehensive design methodology will yield Homer Smith of Cornell
the ultradense, ultrafast circuits needed for computers University, Ithaca, NY.

of the 1990s.
231 High speed systems look to GaAs for low power LSI

SYSTEM COMPONENTS DEPARTMENTS
5

281 Data communications: Up front
Protocol analyzer identifies data communication 13 Publisher’s perspective
problems 348 Li
282 Computers: § vatare
Supermicro gathers 32-bit power in 68000 processor 350 Calendar
and VMEbus 352 Designer’s bookcase
282 l(\:/[mlr:pbutel‘stb SR iy » 353 System showcase
ultibus 11-based units deal 32-bit power and run 354 Advertisers’ index

PDP-11 software
284 Interface: 358 Recruitment

Realtime subsystem carries low cost video 1/0 to IBM 363 Reader inquiry card

PC and XT 363 Change of address card
284 Computers/memory:

Microcomputer attains high performance

minicomputer power

286 Microprocessors/microcomputers:
Varied LAN schemes characterize 16-bit personal
computer

287 Test & development:
Video DRAM adds graphics power to workstations

288 Microprocessors/microcomputers:
Thirty-two bit microprocessor sustains 2 to 3 MIPS
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METACOMP LAUNCHES

A Major Breakthrough in
Multibus Data Communications

BREAKING THE COMMUNICATIONS BARRIER BREAKING THE SPACE BARRIER

The COMM-2000 family is a powerful assort- Thanks to the modularity of the COMM-2000
ment of software and firmware products that family, your special hardware, software,
perfectly integrate with METACOMP's and firmware combination can be inte-
MPA-2000™ CPU/Intelligent |/O grated info a single board solution,
Controller to provide the widest giving you the most capabilities
possible range of data communi- with fremendous savings in system

cations protocol and networking capacity.
support available to Multibus
system integrators. A BREAKING THE

COMM-2000 plus MPA- SERVICE BARRIER

2000 equals the complete i : The ultimate ingredient of
hardware, software, ) ‘ T T N COMM-2000 is com-
and firmware il i ‘ ' mitment. You can
solution to all your absolutely rely on
Multibus data METACOMP for
communications service and customer
problems. support guaranteed to

Comm-2000 offers
packet-switching,
terminal 1/O concen-
trator, network gateway

meet your requirements.

At METACOMP, we pride
ourselves on customer service
that's unequaled by any other Multibus

emulation, and DLC pro- manufacturer.
tocol support.

Available capabilities include: BREAKING THE INFORMATION BARRIER

e X25 with full CCITT 1980 recommended Here's an easy breakthrough you can make today. Write

features or call for complete details on COMM-2000. We will

e IBM 3270 SNA protocols respond with a pcckoge of informo’rion that will promote

your data communications breakthrough tomorrow.

* SDLC, HDLC (LAPB), BISYNC, and other DLCs METACOMP, INC., 9466 Black Mountain Road, San Diego,

e LAN (XNS, TCP/IP, and others) Cadlifornia 92126, 619/578-9840, TWX 910-335-1736.

BREAKING THE TIME BARRIER

With the COMM-2000 family at your disposal, you can b
design Multibus systems that provide standard data com-
munications facilities in the shortest possible time and with

the least possible hassle. Because COMM-2000 com- COMMESO06 Grd MPASGEO tre Tademiris
binations are endless . . . easy, and readily available. of METACOMP., inc

Multibus is a tfrademark of Intel Corp.
©Copyright 1984 METACOMP, inc.
All rights reserved 6/6/84.

THE MULTIBUS BREAKTHROUGH PEOPLE

CIRCLE 3




UP FRONT

Personal computer will keep its electronic mouth shut

Intel and AMD move to

IBM has started taking orders for yet another version of its
personal computer. This one is geared to the needs of military
system and network designers. However, it is not being produced
at the IBM Boca Raton, Fla operation that turns out PCs and XTs
by the carload for the commercial marketplace. Instead, it is
being made at IBM’s Federal Systems Division and conforms to
the U.S. Department of Defense Tempest specification. Tempest
defines, among other things, radio frequency interference security
requirements. For example, if a scanning receiver-computer
eavesdrops outside a building containing Tempest-specified XTs, it
would not be able to pick up enough XT-generated
electromagnetic radiation to be able to ‘‘read’’ (after signal
processing) what the XTs are doing.—H. H.

ensure availability of 80286

One potential stumbling block for the new PC AT—and the
expected AT compatibles—may be removed. For the IBM PC, the
lack of available 8088 microprocessor chips has been a problem.
The microprocessor for the PC AT is the 80286, developed by Intel
Corp (Santa Clara, Calif). However, any possible supply problem
can be fixed this time around by an agreement between Intel and
Advanced Micro Devices (Sunnyvale, Calif). In this arrangement,
Intel will transfer its 80286 manufacturing package to AMD as a
second source. AMD expects to be in pilot production by first
quarter, 1985. As might be expected, volume production is
scheduled for the following quarter.—J. V.

Personal computers to function as digital signal processors

Now, the IBM PC can serve as a digital signal processor. Ariel
Corp (New York, NY) has introduced a plug-in, dedicated fast
Fourier transform (FFT) processor card for the PC. (A similar
card is available for Hewlett-Packard series 200 computers.) Space
and power requirements for the host preclude its use as a
general-purpose array processor. However, the boards provide a
16-bit integer, 1024-point FFT in 9.2 ms. Fewer points take a
shorter time, and the inverse FFT algorithm is also available.
Power spectral density and Hamming window algorithms are
standard. Others, such as Kaiser, Bartlett, Hanning, and custom
algorithms, are available. FFT board usage requires no FFT
knowledge; a single-program line in one of the PC languages is
sufficient to call up the program by assembly language
subroutines. To the user, it looks like a software-driven FFT is
being performed—only much faster. Since algorithms are held in
PROM-based microcode, no algorithm knowledge is required.
Disk-based, machine-language, user-modifiable driver routines
provided with the boards guarantee a host/peripheral interface
that is transparent to the user.—H.H.

COMPUTER DESIGN/September 1984




UP FRONT

Board-level computer 1I/0 spec set to debut

Designers are used to adding 1/0 to their board-level systems
through backplane buses. But, if the IEEE P959 170 Expansion Bus
Standard (based on the so-called P959 bus) is approved, it will be
possible to add small 170 increments directly to a single-board
computer in a well-defined manner. This standard allows small
expansion boards to plug directly into the main computer board
through a pin-and-socket connector. The new 1/0 expansion
technique features low cost, minimal space requirement, and
compatibility with existing 1/0 standards. The standard defines
the logical, electrical, and mechanical aspects of the connection.
For example, it requires that all P959 bus signals be derived from
the address and control buses of the single-board computer. The
P959 standard is now available for informal public comment
before official submission to the IEEE Standards Board. Those
interested in the complete specification should contact P959
Committee Chairman Leon Adams at Texas Instruments in
Houston, Tex.—H.H.

Products support seven-layer OSI model

Local area networks have been on the scene for some time. But
now, they are taking the form of more mature, second-generation
products. Witness the latest introductions of three-year old LAN
firm, Interlan, (Westford, Mass). Interlan’s NP series of
intelligent Ethernet processors can support all seven layers of the
1SO/0SI communication protocol model. Further, they can
off-load protocol processing activity that is burdensome to the
host system. Versions aimed at Unibus, Q-bus, and Multibus
systems now run the Xerox Network Systems (XNS) Internet
Transport Protocols (ITP) package. Designers can still configure
custom transport and application-level protocols. Interlan has also
announced a plug-in Ethernet controller package that links PC
users to distributed applications on an Ethernet.—J. V.

Wafer scale integration—another approach

There has been considerable interest lately in high density circuit
packaging techniques. Much of this interest has been spawned by
the publicity given Trilogy Systems’ ill-fated effort to leapfrog
into wafer scale integration technology. Now comes Mosaic
Systems, Inc (Troy, Mich) with a hybrid approach called
WHIPs—for wafer hybrid interconnection packages. Says Dr
Robert Johnson, company president, ‘‘Currently, Mosaic’s
proprietary interconnection technology is designed to provide the
performance benefits of wafer level integration while utilizing
off-the-shelf logic and memory chips. Further, it is fully
applicable to integrated, monolithic wafers.”’ Johnson goes on to
say that the company’s cooling and packaging approach solves
problems such as head dissipation, encountered with other high
density packaging techniques. Mosaic will begin shipments of
initial WHIP designs late this year. Developments downstream will
include application of Mosaic’s interconnection technology to
monolithic wafers.—J. H.
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Gould...Innovation and Quality in Superminicomputers

We’ve drawn the line on
computer price/performance.

MIPS (Unoptimized)

w

Gould has set new supermini-
computer performance standards
with its CONCEPT/32 ™ family of
32-bit machines. The cost-effective,
wide-ranging capabilities of Gould
minicomputers make Gould Computer
Systems the dominant source for the
compute power you need, at a price
you can afford.

The competition just doesn’t tow the
line in either price or performance.
Whatever the requirement. The Gould
CONCEPT/32 family offers the widest
range of superior performance while

160

IIIIIIIIIIV

200 240

$ x 1000

keeping the price in line. Our low-end
CONCEPT 32/27 incorporates high
density packaging for lower cost. The
mid-range 32/67 combines a minimal
footprint and cost with superior
computational power. For heavy duty
scientific and engineering applica-
tions, the Gould CONCEPT 32/8780
offers mainframe performance at a
fraction of the cost. And if you're
worried about where your application
falls on the line, don't be. Upward
compatibility and software trans-
portability allow you to move up our
line as far as you need to go.

280
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Gould has drawn a new price/
performance line. One that shows it
takes more than 32-bits to make a
supermini. A line the competition
can'’t cross. Call or write for more
information.

Gould Inc., Computer Systems
Division

High Performance Systems Operation
6901 West Sunrise Boulevard

Ft. Lauderdale, Florida 33313
1-800-327-9716

All chart data from published competitive information.

™ CONCEPT/32 is a trademark of Gould Inc.
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UP FRONT

What does it take to make a standard?

A joint agreement between Cipher Data Products (San Diego,
Calif) and 1BM (White Plains, NY) signed in July may give
Cipher the right to manufacture and market several tape
products. Terms of the agreement will not be disclosed. However,
industry watchers speculate on its potential impact if IBM’s
half-inch tape cartridge is included in the deal. Cipher is a leading
supplier of both quarter- and half-inch tape drives. While ‘‘IBM
does not set standards, industry groups do,’’ the combination of
Cipher with IBM would almost certainly be potent enough to
force a standard.—P.K.

Motorola provides support tools for the 68020

On the heels of the long-expected official announcement of its
full 32-bit 68020 microprocessor, Motorola, Inc (Austin, Tex) has
announced a line of hardware and software system support
products. These hardware tools are built around a 68020-based
single-board computer that can include up to 1 Mbyte of RAM,
and a 1- to 4-Mbyte RAM board. Both board-level products can
fit into an evaluation system called the Benchmark 20. This
system has a total of four Versabus slots to accommodate more
memory or disk controllers. It can be used with Motorola
Exormacs or CME/10 systems to develop or down-load software.
In addition, there will soon be an in-circuit emulation module
and cross development software to run in a DEC VAX
environment. This cross C compiler will generate 68020 code to
down-load to the Benchmark 20 for integration and
debugging. —T7. W.

Unix System V kernel speeds computer system 1/0

Software developers writing Unix System V applications for host
computers can speed their applications if they off-load the host
from 170 chores so that it can spend more of its time calculating.
One approach to the off-loading chore is the use of intelligent
communication peripheral cards that have a Unix System
vV-compatible kernel ported onto the card’s controlling
microprocessor. For Intel microprocessor-based peripheral cards,
Network Consulting, Inc (Burnaby, British Columbia, Canada)
has come up with the first System V-compatible Unix kernel. The
kernel allows IBM XTs to serve as process control or database
machines with minimal 1/0 restraint while they handle Unix,
Coherent, or any other Unix-compatible operating system. For
example, tests have been conducted with the Persyst intelligent
communication card (with an onboard NCI kernel) for serial line
driving. These tests show that four terminal-to-XT users can keep
going at their maximum 19.2-kbit/s throughput rate. This rate
represents only about 4 percent of the host time usually needed.
Software ‘‘hooks’’ (pointers) now under development will allow
parts of host application programs to run off the kernel and
speed matters up even more.—FH. H.
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The LAN nut.

When you're developing a
LAN-based computer system,
you're faced with a tough nut to
crack. You need to know what'’s
going on in your Local Area
Network system. Many com-
puters are carrying on many
conversations. Simultaneously.
And at speeds 10,000 times
faster than traditional data com-
munications. How do you test it?
How do you debug it? How does
the system really perform?

Excelan can help you crack
that nut with the Nutcracker™,
the world’s only comprehensive
analyzer/simulator for Ethernet
systems. Packaged as an
integrated workstation, the
Nutcracker provides advanced

LAN instrumentation hardware
capable of making real-time
diagnostic decisions at 10 mil-
lion bits per second. Also in-
cluded is an 8086-based CP(,
about 1 MB of RAM, a 20 MB
disk, a 600 KB floppy, keyboard,
12" CRT and 100 cps external
printer, and complete menu-
driven software that brings the
power of the Nutcracker to you.
With the Nutcracker con-
nected to the Ethernet cable,
you're in control. You can create

EXXCELAN

“Excellence in Local Network Technology”’

2180 Fortune Drive
San Jose, California 95131
(408) 945-9526  TELEX 176610

CIRCLE 5

and detect pathological condi-
tions for shake-down testing.
Powerful filtering facilities allow
you to extract precise packet
substreams for triggering and
tracing functions to find those
elusive bugs. You can generate
traffic for simulation of various
load conditions. And high resolu-
tion time-stamping means you
can track system performance
against this regulated traffic
load.

Increase your productivity,
speed development time, and
get your network system up and
running — with confidence in it's
performance and integrity.

Join computer industry lead-
ers. Crack the LAN nut with the
Excelan Nutcracker.

Nutcracker is a trademark of Excelan, Inc. Copyright Excelan, Inc., 1984. All rights reserved.




WHEN IT COMES
TO WINCHESTERS
WE RUN CIRCLES ARO

UND

THE COMPETITION.

Tandon’s
; SN made so many
,,@ improvements
W in Winchesters

that the rest of
the drive industry is dizzy just trying to keep up.

We build a wide range of drives. Open-loop
and high performance closed-loop models. In
both full and half-height versions ranging from
12.8 to 36.2MB unformatted capacities.

All are available in high quantities now,
because Tandon’s been ramping up capacities at a
pace like never before. And we've kept up the pace
of improving Winchester performance as well, so
the most advanced technology is ready when
you need it.

As far as our current line is concerned, the
low-cost TM500 line has become the most reliable
full-height 12.8 and 191MB drives you can get. The

new TM252 half-height 12.8MB surpassesthe indus-
try’s most critical specifications. And our TM703
has been increased to 36.2MB to make it the ideal
high capacity drive for desktop business systems.

Another part of our success revolves around
our highly automated plated media plant in
Northern California. Its buttoned-down efficiency
and technological sophistication guarantee higher
quality and higher volume production than ever.

What's more, our proprietary plated media is
used in all our Winchesters, no matter what the
capacity. It's more durable, more reliable. And it
has six times more storage capacity than oxide
media. At less than half the cost.

In fact, it's so good, other drive manufac-
turers are buying their plated media from us.

So all around, Tandon Winchesters have
more capacity in less space at less cost.

And that’s a pretty good circle to run around in.

landon

THE DRIVING FORCE BEHIND THE SMALL COMPUTER INDUSTRY.

Tandon Corporation, 20320 Prairie, Chatsworth, CA 91311. (818) 993-6644, TWX: 910-494-1721, Telex: 194794. Regional Sales Offices: Boston (603) 888-8612 «
New York (201)851-2322 « Atlanta (404)934-0620 ¢ Chicago (312) 530-7401  Dallas (214) 423-6260 e Irvine (714) 669-9622 » Santa Clara (408) 727-4545 « Kelsterback /
Frankfurt, West Germany 6107-2091, Telex: 411547 ¢ Reading/London, England (0734) 664-676, Telex: 848411. Distributors: Hall-Mark, Kierulff, Schweber.
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PUBLISHER'S PERSPECTIVE

A NEW CALL TO ARMS

Today’s computer design engineering managers are the generals
in the most important battle of our time. The outcome of the
struggle between Japan, Europe, and the United States for
supremacy in information technology will determine the balance
of world economic power as well as the security of the free world.
This is why we have chosen to look even further ahead than usual
in this issue of Computer Design.

Computers, communication equipment, and services are fore-
casted to account for 40 percent of world industrial value added
by the year 2000. Success here will translate into widespread
employment and rapid emergence of growth technologies. It will
also mean significant gains in productivity and life-supporting
technologies. Computers will not be merely improved—they will
be transformed. They will begin to reason and to apply logic. They will be voice
interactive and symbol manipulating. Their roles will change and these new roles will
have a dramatic effect on our way of life.

The computers of the not very distant future will rely primarily on continuing
technological progress in VLSI circuitry, high density storage, advanced communication
and processing architectures, and infinitely more powerful software. Advances in design
automation will help provide the needed push to shorten design and development cycles.
Yet, in the final analysis, the battle will be won by the skill and dedication of computer
design engineers. The responsibility for the technological breakthroughs required to win
the contest for national security and economic prosperity is clearly theirs.

Currently, there is a dearth of computer design engineers in the United States. Talent
turnover is high within the lopsided seller’s market of the boom-or-bust computer
industry. Vital military research siphons considerable numbers of engineers from the
private sector. Business, in turn, attracts significant talent from the academic research
and educational arenas.

We must remedy this, perhaps in a manner similar to that of U.S. education after
Russia’s successful Sputnik launch. Today, only 1 percent of U.S. college graduates are
engineers, as compared to about 4 percent of Japanese college graduates. The
proportion of engineers in Japanese industry is rising while it is declining in the United
States. Government and education must be called to action. They must encourage
students to enter technical fields. Enhancing high school science and mathematics
programs, and helping colleges and universities to buy costly, state-of-the-art equipment
would be a start.

Commercial research and development needs stimulation and support also. Rapidly
changing technology is shortening product life cycles, often to the point where recovery
of research and development costs is impossible. Bold measures, such as investment
credits and liberalized depreciation allowances for research and development spending,
would fuel progress.

President Reagan, in his letter to Computer Design readers that appeared in our 20th
Anniversary issue two years ago, said that America looks to this industry ‘“...to
continue to create new opportunities for our citizens, to make our lives more
productive, and to give us the tools we need for our national security.”’

Our generals in the information technology battle are facing stiff competition on a
global front. To win this battle, the growth of our talent pool of design engineers must
be assured, and a constructive, encouraging environment must be created for them.

e olie

Frederic H. Landmann
Publisher
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FROM A PERFORMANCE
STANDPOINT, YOU CAN'T
BEAT THE PRICE.

WAT N OENSHY

ONLORD  ONLINE ot prrensi

of o ag ona smgle reel
BS, an burst rates as high




Feature

Cipher Microstreamer compati-
ble Cachelape™ interface

395-790 KBS average transfer
rate (450-904 KBS burst)

Error-free interface with
4-track error correction

Compact 14" height

Autoload/autothread and
8-character operator display

True 0.3" inter-record gaps

Benefit
FEase of integration start/
stop performance

High data throughput

Improved read/write data
reliability

Saves rack space

FEase of operation

Higher formatted capacity per
reel than long gap machines




Peecision Stepping Motors

Two-Phase Permanent Magnet Stepping Motors Berger Lahr is a
leading manufacturer of standard, half stepable, and custom two-phase
stepping motors. Our motors have a reputation for high quality, pro-
viding superior step angle accuracy and repeatability even in reversible
applications while developing high torque.

For applications requiring more power and/or finer step angles, Berger
Lahr pioneered five-phase stepping motors. These motors character-
istically have smooth dynamic operation with reduced resonance
compared to two-phase motors.

For more information on any of our precision stepping motor products,
please contact our Sales Department.

Fitzgerald Drive, ]aff‘rey, NH 03452
TEL: (603) 532- 7701
TELEX: 92-8445 BELACO JAFF

CIRCLE 9

UNFORGETTABLE MEMORIES
MULTIBUS — QBUS

MULTIBUS MEMORY
512KB TO 2MB EDC

® Error Detecting and Correcting (EDC)
® Faster Access Times
SINGLE QTY. PRICE

BEHEEH LRIRE

BERGER LAHR CORPORATION

Without/EDC ~ W/EDC
512KB  895.00 1495.00
2MB  3595.00  4595.00

0-BUS MEMORY
256KB TO 4MB
® Battery Backup Mode

@ Block Mode DMA, ECC or Parity

® Works with LSI-11, J-11, MicroVAX
SINGLE QTY. PRICE

“OFFERING QUALITY WITH AFFORDABLE PRICING”

Chrislin Industries, Inc.

31352 Via Colinas ® Westlake Village, CA 91362 » 818-991-2254
TWX 910-494-1253 (CHRISLIN WKVG)

J-11, LSI-11, MicroVAX, Q-BUS are trademarks of Digital Equipment Corporation. MULTIBUS is a trademark of Intel Corporation.
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TEK oesansormwane

FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

“Tek software sheds new light on your VAX.

Turn your VAX™ computer
into a powerful microprocessor
development system.

Tektronix software. The same
powerful tools that set the stan-
dard for high-level programming
on Tek's 8500 series of micro-
processor development systems
are now available for use on your
VAX. Get the sophistication of
Pascal and C Language Devel-
opment Systems (LANDS). Plus
real-time emulation and debug

U.S.A,, Asia, Australia, Central & South America, Japan:
Tektronix, Inc., P.O. Box 1700, Beaverton, OR 97075,

For additional literature, or the address and phone number of
the Tektronix Sales Office nearest you, contact: Phone:
(800) 547-1512, Oregon only: (800) 452-1877, TWX:

(910) 467-8708, TLX: 151754, Cable: TEKWSGT

Europe, Africa, Middie East; Tektronix Europe B.V. Euro-

pean Headquarters, Postbox 827. 1180 AV Amstelveen. The -
Netherlands. Phone: (20) 471146, Telex: 18312-18328

Canada: Tektronix Canada Inc., P.O_Box 6500, Barrie, .
Ontario L4M 4V3, Phone: (705) 737-2700

I

3

s,

when you integrate Tek’s 8540
emulation unit to your system. Add
4105 Color Graphics terminals to
access Colorkey+, Tek’s single-
key interactive user interface. All
fully integrated with VAX-specific
communications software.

Support from the first line of
source code to the last line of
debug.

Call your Tektronix sales
engineer. With your VAX, we'll help
you create a system that suits

Sales Contact

—

your engineering environment, and
show you how Tek and your VAX
have met the challenge of micro-
processor software design.
Tektronix Microprocessor
Development Systems.

ket

Call 1-800-547-1512

™VAX is a registered trademark of ngqt Equ
Cotporation.

Copyright ©1984, T :



IT WILL GROW
ON YOU.

CONFIGURABLE ACCORDING TO

USER NEEDS. As many as six processors

can be installed in each enclosure. CPU-

intensive jobs utilize multiple Applications

Processors. Systems with heavy Ji)sk usage

can distribute this load among several File

Processors. The number of user ports can i

be increased by adding more 1/O Processors. . e =

MODULARITY EXTENDS TO DISK
STORAGE. Compact 50 or 140 Mbyte A
Winchester modules simply plugin. .. ™!
four per cabinet. Optional external SMD ¢
drives are also supported. File backup

utilizes Winchester cartridges, '2-inch
magnetic tape, or both.

Copyright, 1984, Convergent Technologies, Inc.



MegaFrameé.Now OEMs can offer

t

OEMS can now deal cost-effectively with the
problems encountered when user applications
produce computing demands that outstrip the
capabilities ot conventional systems.

Convergent Technologies’ MegaFrame is a
revolutionary new UNIX-based super-minicom-
puter—so innovative in its architecture that it rep-
resents the ultimate in multiuser systems design.
It grows exponentially from a system offering
minicomputer-level performance to an
enormously ﬁowerful engine serving as many as
128 users with 36 parallel processors, 24 megaby-
tes of RAM and gigabytes of disk storage.

No other system can match the
MegaFrame’s potential for field expansion.
It enables manufacturers and systems
builders to keep pace with today’s require-
ments for more and more computing
services . . . but not at the cost of discard-
ing hardware or performing expensive
CPU upgrades.

MegaFrame’s architectural break-
through. Dependence on traditional sin-
gle-CPU shared-logic architecture is the
root of systems bottlenecks.

Convergent’s response: a novel sys-
tem utilizing multiple specialized proces-
sors to distribute workloads for optimum
performance—even if user needs are un-
predictable or subject to rapid change.
MegaFrame’s virtual memory Applications
Processors each have a 32-bit CPU, up to 4 Mbytes
of RAM and run a demand-paged version of UNIX
System V. Up to 16 of them can operate in parallel.

The File Processors effectively function as
back-end machines providing DBMS, ISAM and
other disk-related services. Up to six File Proces-
sors each with four disks can operate in parallel.

Terminal and Cluster Processors can also be
added —the latter serving front-end communica-
tions needs. They off-load communications from
the other processors by running protocols such as
SNA and X25 networks.

Convergent
Technologies

Where great ideas come together

a hiih-performance UNIX-based system
at can’t run out of performance.

MegaFrame’s daisy-chained cabinets offer
total expansion potential of up to 36 slots. OEMs
configure the system needed for specific applica-
tions simply by adding the correct number/com-
bination of processors.

Flexibility in applications development. Inclu-
sion of one or more Applications Processors allows
running UNIX System V. All standard UNIX tools
are provided, along with COBOL, FORTRAN-77,
BASIC interpreter and compiler, plus Pascal.

The “least-cost solution” to serving a wide
range of UNIX-systems needs, MegaFrame has won
acceptance from OEMs in the U.S. and abroad.
The uniqueness of its modular design, its versatil-
ity in providing upgrade-path options and its
price/performance advantages give it market-share
potential of outstanding dimensions.

The system that wiIFgrow on you starts at a
very attractive price: about $20,000 for a system
that effectively supports 16 users. Send now for a
comprehensive Information Package including re-
prints of magazine articles. It explains how Mega-
Frame’s growth potential can impact favorably on
your plans for growth in the UNIX market.

Convergent Technologies, Data Systems
Division, 3055 Patrick Henry Drive, Santa Clara,
CA 95050. Phone: 408/980-0850. Telex: 176-825.

MiniFrame: the entry-level
multiuser UNIX system.

Starting at under $5,000 for a single-user
system, Convergent’s MiniFrame offers outstand-
ing capabilities for small to medium sized organi-
zations running large UNIX-based ;
applications. Utilizing an MC68010
microprocessor operating at
10Mhz, with no wait states, it pro-
vides impressive CPU speed —com-
parable to VAX™-11/750 running the
AIM™ Benchmark. MiniFrame fea-
tures virtual memory management,
with demand-paged implementa-
tion of UNIX System V. It runs as
many as eight terminals, with up to
50 Mbytes of integral mass storage. i
MiniFrame and MegaFrame are .
object-code compatible, allowing
OEMs to offer a complete family of
systems unrivaled in price/perfor-
mance characteristics.

MiniFrame and MegaFrame are trademarks of Convergent Technol-
o§\i)<(es, Inc. UNIX is a trademark of Bell Telephone Laboratories, Inc.,
VAX is a trademark of Digital Equipment Corp.
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In 64K DRAMs, INMOS
high performance and flexible

by-8

8K x8 —The cost and space saver. This newest
member of the INMOS 64K DRAM family, available
in a plastic package, offers access times of 120
and 150ns. The by-8 organization is a natural for
microprocessor designs and other applications that
require word width rather than memory depth...in
process controllers, intelligent terminals, and buffer
memories for example. And its pin 1 refresh makes
it a very attractive alternative to 8K x 8 static
RAMSs. Because it combines low power and low cost
with minimal support circuitry.

16K x4 — The performance chip. With 100, 120, and
150ns access times, this organization makes a lot
of sense in high-performance systems, such as high-
resolution graphics, where high data rates are
required. Packaged in plastic DIPs, the IMS2620 also
gives you the right combination of cost, organiza-
tion, and speed for microprocessor systems, terminals,
and even arcade and home games. If you're up-
grading from 16Kx1 chips, it provides a factor of
four reduction in chip count. And its “CAS before
RAS" refresh assist function minimizes required
support circuitry for cost and space savings.

MO

P.0. Box 16000 ¢ Colorado Springs, CO 80935 (30
TWX 910/920-4904 * Burlington, MA (617) 278

CA (408) 298-1786 * Torrance, CA
MN (612) 831-5626 * Baltimore, Mt
(214) 669-9001 * Atlanta, GA (4
Lewins Mead » Bristol BS,

...including 8K x 8.

et Look to INMOS for a wide selection of 64K DRAMs.
We offer access times from 100ns. By-1, by-4, and
organizations. Plus features that boost performance
- and simplify design. This is the family that lets you avoid
compromises by giving you the performance and organization
you want...at costs you can afford.

64K x1—The big-system choice. This DRAM also
gives you a choice of 100, 120, and 150ns access
times. What's more, it includes “Nibble Mode,”
which allows effective cycle times below 85ns.
Available in a variety of packages, including plastic
DIPs, ceramic DIPs, and chip carriers, it’s ideal for
systems requiring lots of memory depth.

Check the chart. You'll find the industry's broades
family of 64K DRAMSs...and the right device for &
your requirements. Then call an INMOS distributor
all the details.

Organization Access Time (ns) Cycle Time (ns) Part Nc

120 190 IMS2630-1
8Kx8 150 240  IMS2630-1!
100 160 i
16Kx4 120 190  IMS2620-1,
150 240  IMS2620-
100 160
64Kx 1 120 190
150 230

INMOS Distributors: Anthem Electronics,
Arrow Electronics, Falcon Electronics,
Future Electronics, Lionex Corp.






We've taken

We've already done it for 200
American giants.

Companies who could well afford
to develop their own real-time soft-
ware. But instead called us.

Hunter & Ready.

Another software company,
you ask?

No. But that brings us to the rea-
son they called.

Simply put, Hunter & Ready com-
ponents take the hard part out of
real-time software.

Our software components handle
the trickier parts of real-time. Func-
tions like interrupts, I/O and task
management. Which have nothing
to do with making your application
unique, but nonetheless take 60%
of your software development time.
Not to mention years of debugging
and testing.

And if at this point you're won-
dering why components, the reason
is simple.

operating

Due to their standard nature,
Hunter & Ready components pro-
vide the reliability strived for—but
seldom attained—in real-time soft-
ware. The kind that comes from 10
years of continual testing.

The same goes for any of our
software components. The notable
VRTX real-time kernel. The multi-
stream IOX component for charac-
ter and disk I/O. The high-speed
FMX component for file I/O. The
TRACER component for real-time
debugging.

Every one tried and proven. But
that’s not to leave you out of the
picture.

Because it’s up to you what you
make of any one Hunter & Ready
component. Whether it’s a robot,
PBX system or medical instrument.
It merely acts as a real-time exten-
sion for any of today’s popular
MiCroprocessors.

If all this sounds too good to be



the hard part

systems.

true, we thought that it might. That’s
why we've prepared a packet with
more details and some actual case
histories.
We'd be glad to send it to you.
Just write Hunter & Ready;
445 Sherman Ave., Palo Alto,
CA 94306. Or call (415)326-2950.
If you can do that, we can do the
hard part.

HUNTER
¢ READY

CIRCLE 17 ©1984 Hunter & Ready Inc.



AUTOMATED SY:
-CO PUTROL I%Eﬂ)sﬂ

Why build modems
for 8024-compatible
networks?

When you can buy ‘em.
In LSI design.

For 3850—9

Modem M-I represents a major advance in
high speed industrial communications. The
unique LSI chip set is based upon a concept
originated by Computrol. The result is a
modem offering data rates of up to 2 Mbps.
In remarkably compact 2'2 x 2-inch design.
At costs as low as $85**. Call Computrol.
Detail your application to Carl Rohr or Don
Babbitt. Let them tell you how Modem M-I
can do the job more effectively. Call today.

® [Data rates to 2 Mbps without readjustment.

@ | ower cost and power requirements
with LSI technology.

® Multidrop (to 100 nodes) reduces cable cost.

® Simple T-connection to cable. No
directional couplers.

® |ncreased throughput. No preamble.

@ Low noise and low error rate in noisy
environments.

® (Cable shield can be grounded at any point.

: ) 23 & >
® Transmits up to 50,000 ft. without | dol 2| AT E
amplifiers or repeaters. T ST | S I8
10| 3 |5k [12k |20k | 32K 50K
20 | 5 [42K [ 95K [ 15K | 25K [37.5€

**Quantities of 5000.

Modem VH

FSK/LSI MODEL 30-0194
with Megalink interface to

MULTIbus* ... UNIbus*... VMEbus
- ST

FROM

COMPUTROL

15 Ethan Allen Highway / Ridgefield, Connecticut 06877 / (203) 544-9371

t.
_,OMMunICations
*Q-bus and UNIbus are trademarks of Digital Equipment 'Or n u St ry

Corporation. MULTIbus is a trademark of Intel Corp. >
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Local area network chips stress reduced connection costs

The key to the success of local area
networks continues to be connection
economics. This theory of economics
depends directly upon how far semi-
conductor chip manufacturers can
integrate the three interface chips—
controller, encoder/decoder, and
transceiver—and thus, how much the
cost per computer connection to the
network can be lowered.

Baseband and broadband LANS

Both baseband carrier sense mul-
tiple access with collision detection
(csMA/cD) and broadband token-
passing LANs are staking out their
own territories: the former in net-
working computers and peripherals
within a building, and the latter in
tying together several buildings.
Thanks to the efforts of more than
six chip suppliers, LANs using base-
band CSMA/CD continue to hold a
leading position in the industry. Even
the initial negative reaction of semi-
conductor chip manufacturers to the
best example of a CSMA/CD baseband
network, Ethernet, has not under-
mined its achievements. In fact,
Ethernet is coming into its own.

At the same time, token-passing
networks, despite their dearth, con-
tinue to be widely used where large
distances must be spanned, where
broad bandwidths are required for
video and teleconferencing, as well as
where harsh factory environments are
encountered. Many broadband users
are adapting their networks with
board-level interface solutions, await-
ing the day when monolithic chips are
readily available so they can reduce
their interface costs.

The list of CSMA/CD bus network
interface chip suppliers is fairly long,
with many supplying some of the
chips on a limited production basis
and others sampling them. These
chips conform to both the Ethernet
and IEEE 802.3 standards adopted by
the IEEE 802 Local Area Network

Standards Committee. (The 802.3
specification is a slightly modified
version of the Ethernet specification,
but in essence it is the same.)

Except for National Semiconduc-
tor Corp (2900 Semiconductor Dr,
Santa Clara, CA 95051), which ex-
pects to have samples of its DP8392
bipolar transceiver by the fourth
quarter, no company has supplied a
monolithic transceiver chip for
CSMA/CD bus networks. Neverthe-
less, Advanced Micro Devices, Inc
(Sunnyvale, Calif) plans to sample its
bipolar Am7995 transceiver chip late
this year, and Intel Corp (Santa
Clara, Calif) plans to introduce a
monolithic transceiver chip for
CSMA/CD bus networks either late
this year or early next year.

It should be noted that the National
transceiver chip is designed for the
Cheapernet, a 10-Mbit/s, low cost
network version of Ethernet, with
relaxed performance specifications.
The Cheapernet chip is functionally
equivalent to an Ethernet, however,
and can be used in such networks.
The chip is simply optimized in lay-
out and design for Cheapernet.

One reason for the difficulty in
producing a CSMA/CD transceiver
chip has been the high voltage of at
least 500 V rms required by the IEEE
802 Committee. That is the minimum
potential the chip must withstand in
case of high voltage transients and
lightning surges on the transmission
cable, and in case surges occur when
the cable accidentally touches an ac
power line, or vice versa. In the Na-
tional transceiver chip, a dual inline
isolation transformer is used with the
chip for this isolation.

Contention delays under debate

The main objection to networks
such as Ethernet with CSMA/CD
accessing has been (and continues to
be) the nondeterministic aspect of
their accessing. This leads to unac-

ceptable message delays. For applica-
tions such as realtime process control
in a factory, knowing the precise
maximum delay that can occur when
a message is sent from one network
node to another is an absolute neces-
sity to prevent fouling up the entire
process.

Yet, there is wide debate about
how heavy a load a network can sup-
port before its CSMA/CD accessing
method begins to suffer delays.
Everyone agrees that such networks
perform well and experience no delay
problems when lightly loaded. The
differences of opinion center on at
what point during loading do delays
begin; some contend they occur at as
little as 60 percent and others believe
they happen at as high as 90 percent
or higher. Some feel any delay at all
is unacceptable. As Ethernet’s resur-
gence demonstrates, particularly in
office automation applications
CSMA/CD delays are obviously not
much of a problem.

Much research is now underway to
minimize those delays through im-
proved contention accessing schemes
and cSMA/CcD modifications. For
example, delays in CSMA/CD access-
ing have been shown to be less when
message packets of longer lengths are
used. And, some researchers are
combining CSMA/CD accessing (used
when the network’s traffic is low)
with deterministic accessing such as
token-passing and polling (used when
collisions rise above a certain level)
to control delays better. In fact, one
commercially available network,
UniLan, from Applitek Corp (Wake-
field, Mass) claims to offer automati-
cally the best of all three major
accessing schemes—namely CSMA/CD,
token-passing, and time-division
multiplexing—without any of the
disadvantages.

The key is UniLan’s accessing pro-
tocol. It operates in the CSMA/CD

(continued on page 26)
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LAN chips
(continued from page 25)

Status of Semiconductor Chips for LANs

Comments

(CSMA/CD bus)

(CSMA/CD bus)

|IEEE 802.3,
Ethernet
(CSMA/CD bus)

Philips B.V.

DIP, in samples

DIP, in samples

DIP, in samples

|IEEE 802.3, Intel i82586 i82501

Ethernet NMOS, 48-pin bipolar, 20-pin

(CSMA/CD bus) DIP, in production  DIP, in production

IEEE 802.3 Mostek MK68590 MK3891

Ethernet NMOS, 48-pin bipolar, 24-pin

(CSMA/CD bus) DIP, in samples DIP, in samples

IEEE 802.3, National DP8390 DP8391 DP8392
Ethernet Semiconductor CMOS, 48-pin bipolar, 18-pin

DIP, in samples

In development —_

In development,
samples in late
1984 or early 1985

bipolar, 14-pin
DIP, in samples

Joint AMD, Mostek, and
DEC development. LANCE
chip set. Controller has DMA
channel and no FIFO
registers.

Joint Fujitsu and Ungermann-
Bass development. Controller
has separate byte-wide data
ports, and no FIFO registers.
Dual port allows simultaneous
packet transmission and
reception.

Standard Company Controller Encoder/decoder Transceiver
and/or LAN (process, package, (process, package, (process, package,
and availability) and availability) and availability)

IEEE 802.3, Advanced Am7990 Am7991 Am7995
Ethernet Micro NMOS, 48-pin bipolar, 24-pin bipolar, in samples
(CSMA/CD bus) Devices DIP, in production  DIP, in production late 1984
IEEE "802.3, Fujitsu MB8795A MB502 In development
Ethernet Microelectronics CMOS, 64-pin bipolar, 24-pin

Joint Intel, Xerox, and DEC
development. Controller has
4 DMA channels.

— Joint Mostek, AMD, and

DEC development. LANCE
chip set.

Also supports |IEEE 802
Cheapernet specifications.
Controller has two DMA
channels and buffer memory
management. Encoder/
decoder uses digital phase
locked loop for 2-ns
resolution.

rniode when the network is lightly
loaded, and automatically adjusts the
network’s accessing to a more deter-
ministic accessing form as traffic on
the network increases.

CSMA/CD networks are growing in
popularity, as can be seen from the
increasing number of firms taking the
available c¢SMA/CD chips and im-
proving them with board- and box-
level interface solutions. They include
Interlan, Inc (Westford, Mass),
3Com Corp (Mountain View, Calif),
Excelan, Inc (San Jose, Calif), Bridge
Communications, Inc (Mountain
View, Calif) and Communications
Machinery Corp (Santa Clara, Calif).

CSMA/CD is not limited to base-
band network. Sytek, Inc (Mountain
View, Calif) feels that CSMA/CD is a
perfectly viable approach for its
LocalNet 20 LAN, a broadband
120-channel system, with each chan-
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nel offering a 300-kHz bandwidth.
The firm is also planning to whittle
down the data rate of its earlier and
higher speed LocalNet 40 broadband
system to 2 Mbits/s. It will further
integrate the CSMA/CD interface,
compressing its current three PC
boards to one board, forming a per-
sonal computer broadband network
interface. Sytek plans to use LSI chips
to make the reduction.

Voice networks go another route

Not everyone is convinced that
CSMA/CD accessing is the best alter-
native, particularly some private
branch exchange (PBX) manufac-
turers such as Ztel, Inc (Wilmington,
Mass). The firm feels that for data
transmission, and particularly for
voice transmission, some form of
deterministic accessing is absolutely
necessary, and thus has chosen a

token-passing approach for access to
its private network exchange (PNX)
LAN. Ztel feels that its ring network
is the way to go, especially since
IBM’s yet-to-be-announced token-
passing ring network will be the stan-
dard LAN of the future. Although
IBM has said its network will not
enter the market for at least two to
three years, it has announced the
cabling method to be used for its
token-passing ring network. Thus,
IBM has provided a sign that it in-
tends to produce the network.
IBM’s delay in announcing its net-
work may be due to the difficulty
Texas Instruments, Inc (Dallas, Tex)
appears to be having in producing the
first token-passing chip that con-
forms to the IEEE 802.5 proposed
standard for token-passing ring net-
works. Although 1BM and TI have an
arrangement in which the latter will



Standard
and/or LAN

IEEE 802.3,
Ethernet
(CSMA/CD bus)

IEEE 802.3,
Ethernet
(CSMA/CD bus)

IEEE 802.4
(token-passing
bus)

IEEE 802.4
(token-passing
bus)

ARCnet

Token-passing
bus

Company

Controller

(process, package,

and availability)

Encoder/decoder
(process, package,
and availability)

Transceiver

(process, package,

and availability)

Rockwell
International

Seeq
Technology

Motorola
Semiconductor
Products

Signetics

Standard

Microsystems

Western Digital

R68802
NMOS, 40-pin
DIP, samples in
late 1984

8001/8003
NMOS, 40-pin
DIP, in production

In development
HCMOS, 84-pin
chip carrier,
samples in late
1985

In development

COM9026
NMOS, 40-pin
DIP, in production

wD2840
NMOS, 40-pin
DIP, in production

8002
CMOS, 20-pin
DIP, in production

In development
bipolar, samples
in late 1985

In development

COM9032
NMOS, 16-pin
DIP, in production

In development

NE5080/NE5081
bipolar, in
production

Available in hybrid
form

Comments

Controller has DMA channel
and no FIFO registers.

Joint Seeq, Silicon Compilers
and 3Com development.
Controller has no FIFO
registers.

Controller has 4 DMA
channels. Broadband and
baseband networks will be
supported.

Joint Standard Microsystems
and Datapoint development
for the latter's ARCnet.

Controller has two DMA
channels, three
microcontrollers, a

{EEE 802.5 Texas
(token-passing Instruments
ring)

In development

In development

In development

transmitter/receiver FIFO
buffer and self-diagnostics.
General purpose token-
passing chip.

Joint Tl and IBM
development.

produce the chip, TI has yet to com-
ment on when the first controller chip
will be available. Delays may have
resulted because the IEEE 802.5 token-
passing ring working group has de-
bated, but has yet to resolve, whether
the controller chip’s LSB or MSB
should come first. The 802.5 proposed
standard’s MSB first approach is at
variance with the LSB first approach
for the already approved 802.3
CSMA/CD bus and 802.4 token-passing
bus standards. According to some de-
signers, however, a minimum of
hardware and software can be used
to bridge the differences between
MsB and LSB approaches for the dif-
ferent networks. That view is not
shared by everyone, however.
Despite IBM and TI’s delays, inter-
est in the token-passing accessing
technique is great, particularly for
factory network applications. An

indication of this is the push General
Motors Corp (Detroit, Mich) is put-
ting on manufacturers of semicon-
ductors, computer networks, and
programmable controllers to develop
its proposed Manufacturing Automa-
tion Protocol (MAP). It will be a
token-passing bus network that will
allow dissimilar factory automation
elements to talk to one another, and
is compatible with the IEEE 802.4 stan-
dard. Concord Data Systems, Inc
(Waltham, Mass) has already pro-
duced the first token-passing bus
broadband network to meet the IEEE
802.4 standard. Token/Net was used
as part of a demonstration at this
year’s National Computer Confer-
ence, sponsored by the National
Bureau of Standards. (GM also parti-
cipated in the conference.)

In support of GM’s MAP, Motorola
Semiconductor, Inc (Phoenix, Ariz)

is planning to manufacture the first
single-chip controller to meet the
IEEE 802.4 standard. Motorola is al-
ready in the advanced stage of design-
ing the chip to be used in GM’s MAP.
While awaiting the chip’s availability
in late 1985, Motorola will offer a
three-board, token-passing bus inter-
face approach using gate arrays. The
firm is actively developing an
encoder/decoder chip as well, with

samples expected late next year.
As the Table, ‘‘Status of Semicon-
ductor Chips for LANs,”” indicates,
token-passing chips are presently
available from both Standard Micro-
systems Corp (Hauppauge, NY) and
Western Digital Corp (2445 McCabe
Way, Irvine, CA 92714). Neither of
the firms’ chips meet any IEEE 802
LAN standards, however. The Stan-
dard Microsystems COM9026 controller
(continued on page 28)
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LAN chips

(continued from page 27)

and the com9032 encoder/decoder
chips implement ARCnet—the token-
passing bus network protocol of
Datapoint Corp (San Antonio, Tex).
The network employs a modified
token-passing and self-polling access-
ing technique. The two chips have
been available for quite some time,
and many users have gained expe-
rience in implementing them for
networking applications. For the
transceiver function, a hybrid circuit
is available from Zenith Corp (Chi-
cago, Ill). The Western Digital
WD2840 controller IC is also a token-
passing chip, but does not conform
to any particular networking proto-
col, nor to any network standards
specification.

It should be noted that the design
and fabrication of a token-passing
chip is much more complex than that
of a CSMA/CD device. Thus, it is not
surprising to see the availability of
token-passing chips lagging behind
that of cSMA/CD devices. Designers
of token-passing chips have to be

concerned with more functions than
those encountered with CSMA/CD
chips. For example, the controller
chip must not only determine how a
particular token is put on and passed
around a ring network, but also how
to detect a duplicate token, how to
detect the loss of a token, and how
to duplicate that lost token.

Semiconductor manufacturers of
CSMA/CD chips have also had a head
start on their token-passing counter-
parts, gaining valuable design and
production experience in the process.
As manufacturers of token-passing
chips such as TI fine tune their design
and production processes, it seems
certain that they will develop rela-
tively inexpensive token-passing chips
that conform to the various stan-
dards. At that point, the competition
between token-passing and CSMA/CD
network interface chips should
become keener.

Although in general CSMA/CD net-
works are finding greater use in office
automation applications and token-

The Cost Efficient
Programmer T E ¥
$995.00 e e et
Dealer inquiries welcome.
DISPLAY: FUNCTIONS: GENERAL: R
* Bright 1" high display system ¢ Fast and standard programming  ® Stand alone operation, external
* Progress indicated during algorithms terminal not needed for full
programming * Single key commands command set
* Error messages ¢ Search finds data strings up * Total support
to 256 bytes long ® 28 pin sockets
KEYBOARD: ¢ Electronic signatures for easy * Faulty EPROMS indicated at
* Full travel entry keys data error |.D. socket
* Auto repeat * "FF" skipping for max program- Programs 1 to 128K devices

* llluminated function indicators

INTERFACE:

* RS-232C for data transfer

* 110-19.2K baud

* X-on X-off control of serial data

ALSO AVAILABLE FROM SCC:
The Cost Efficient Erasing Units
FIVE TIMES THE CAPACITY OF OTHER UNITS, FOR LESS THAN $200!

FEATURES INCLUDE:

Unique wave design
Efficient bulb design
Allsteel, heavy duty design
Quick erasure time

QUICK DELIVERY ON ALL PRODUCTS!

ming speed

User sets memory boundaries
15 commands including move,
edit, fill, search, etc. functions
Extended mode reads EPROM
sets

Affordable and economical
Portable, easy to use
EPROMS

Micro computer

Production environment ready

Efficient Industrial design
Reliable
Safe Timer included

Built in diagnostics

No calibration required

No personality modules to buy
Programs new CMOS EPROMS
Printer interface option
Complete with 128K buffer

Three Models Available:

EU-156...over 150 chips

$195.00

EU-312..over 300 chips

$359.95

EU-1050...over 1000 chips
(EPROM or Micro Computer)

CALL!

FOR FURTHER INFORMATION ON SCC's COST EFFICIENT PROGRAMMERS AND ERASING UNITS CALL

SOUTHERN COMPUTER CORPORATION

3720 N. Stratford Rd., Atlanta, GA 30342, 404-231-5363
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passing devices in factory automation
applications, there are some notable
exceptions. For example, Ethernet is
trying to penetrate the factory auto-
mation scene, and in fact is used in
many automatic test equipment (ATE)
data highways in the plant. Antici-
pating the network’s wider use in the
factory, companies such as Bridge
Communications have begun to offer
diskless communication servers for
Ethernet. For the last few years,
General Electric’s Intersil subsidiary
(Cupertino, Calif) has been offering
a broadband LAN with CSMA/CD
accessing. GEnet is also aimed at fac-
tory automation applications. And as
mentioned previously, PBX vendors
such as Ztel are using a token-passing
ring approach for a network that is
essentially aimed at office automa-
tion applications.

IBM, which has long championed
the token-passing ring network for
office automation—an approach for
which no product yet exists—is also
committed to the token-passing bus
network approach. The company is
one of more than a dozen manufac-
turers backing the GM MAP effort
demonstrated at the recent NCC.

The choice between baseband and
broadband, CSMA/CD and token-
passing, and bus and ring topologies
(or even star topologies) eventually
may not be the determining critieria,
however. For example, while Ether-
net attempts to move out of the single
building office automation arena,
broadband networks—both token-
passing and CSMA/CD, in ring, bus
and star topologies—are going the
other way. These networks not only
link up several buildings within a
campus environment, but also pene-
trate each building as subnets at-
tached to the larger backbones that
span the buildings. What this all
means is that potential users will have
a wealth of technology choices, and
will be able to choose whatever ap-
proach will provide the most cost-
effective solution.

—Richard Parker,
Contributing Editor

SYSTEM TECHNOLOGY
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OURVMEbus HAS A
SIGNIFICANT EDGE.

First, it has Signetics and Philips behind it. That puts our
leading-edge VMEDbus in a world class by itself.

Philips is a $17 billion multinational electronics corpo-
ration with vast R & D resources and broad applications
experience. Engineers and programmers from both com-
panies are working on VMEDbus systems around the world.
This gives us an edge in refining and expanding our VMEbus
board family.

Second, we give you a really competitive edge with our

Eurocard connection, one of many quality features we have
on board.

It’s much more reliable than the standard edge card, because
it self-seals to keep out dirt. As you know, a dirty edge
connector can shut down an entire assembly line.

Old world money. New world family.

Our VMEDbus boards are built around Signetics-developed
VLSI products in the 68000 family. These include 15 VLSI

communications and control peripheral chips in addition
to three CPUs.

So you have a clear advantage in architecture and perform-
ance. As well as a migration path from 8 to 16 to 32 bits.

The VMEDbus line starts here.

We have nine different boards to choose from, with more to come.The pre-
sent line-up includes:

SVME 2000 Series 8 and 10 MHz CPU boards
SVME 3000 Series RAM/ROM/EPROM boards
SVME 4000 Series Disk Controller boards

SVME 5100 Series Data Communications boards

Later this year, you’ll see new products in our highly com-
patible family. All of them will reflect our commitment to
increasingly sophisticated VLSI.

With every introduction, we’re packing more and more
performance and functions onto fewer boards. And they
all run the same software.

Support is another plus. It’s demgned to get
you up and running fast.
(Which seems ——



appropriate for a bus system that runs two to five times for a thorough evaluation. Afterwards, you can expand it

faster than the competition.) into an economical resident development system.

We offer the pSOS-68K Real-Time Executive, together With a full line of VMEbus boards at your local Signetics
with a pROBE-68K debugger. Cross compilers and macro distributors, you can get a jump on the rest of the world right
assembler. And our User Work Station, which interacts with  now. Contact them for details, including information on
existing computers for hardware/software integration and the Evaluation Kit. Or call us toll free for literature and the
software debugging. If you need more help, our Field Appli- phone number of your nearest Signetics representative.

cation Engineers are on call.

An Evaluation Kit that tells all.
This is the quick, easy, low-cost way to assess the benefits 800-227-1817, Ext. 902F
of the VMEbus and our compatible VMEbus products. Our
Evaluation Kit comes fully assembled and ready to go. You

plug it in, hook up a terminal and power it up.

It includes all the hardware, soft-
ware and support
you need

You'll soon see why our VMEbus gives you such a clear edge.
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VLSI memory access controllers support 32-bit processors

Computer designers know that the
theoretical specifications of a naked
microprocessor do not directly trans-
late into those of a practical com-
puter system. For example, for
memory management-based systems,
there is always the delay inherent in
the processor’s memory management
(wait states), as well as the delay in
the computer system’s memory and
processor interface. Furthermore,
microprocessor performance touted
at 10-, 12-, or even 16-MHz rates for
engines like the Motorola 16/32-bit
68010 and the 32/32-bit 68020, has not
been extendable to a computer’s
memory, memory protection, and 1/0
without expensive PC boards full of
SSI and MSI parts.

But now, Signetics Corp of Sunny-
vale, Calif has taken the heat off the
designer by introducing two chips—
the 68910 and the 68920. These per-
form memory management (with

protection) and much more (like
cache memory control to avoid wait
states, and virtual 1/0 control) for the
68010 or the 68020 processors, respec-
tively. As a bonus, the chips are
designed to accommodate multi-
processors on the same memory
access bus without quickly depleting
scarce bus bandwidth.

The 84-pin, 90,000-transistor, 2.5-
micron HCMOS VLSI part (the 68910)
and the similar architecture 120-pin
part (the 68920) allow the theoretical
performance of the processors to be
closely achieved in the virtual
memory microcomputer systems that
are popular today. Such systems can
actually compete with vAX-like
minicomputers in throughput (see
Table, ‘‘Performance Com-
parisons’’).

The chips, known as memory
access controllers (MACs), will be
sampled in 1985. The second and

PAs to 1
68010
R 16/32.8I
MICROPROCESSOR
CONTROL| A RESPONSE
uDs BERR  VA23 to 10
e ; LDS. HALT
R/W DTACK
ik D15 to 0K PAg to 1
<] TGERE = l DECODER l
CONTROL
f\ CCECWE _ Y
68910
CAD3 1o 0 MAC K

2

o PALE
Y LACLR

b

DATA BUS
INTERFACE

The 68910 memory access controller (MAC) works with the 16/32-bit 68010
microprocessor to establish a virtual memory management-based microcomputer
system. The MAC handles cache memory, memory management and protection,
and more for a single- or multiprocessor-based system.
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third quarters of that year will see the
68910, which handles the 68010’s 24-bit
(16-Mbyte) addressing range by map-
ping it to a 24-bit physical address
space, and the 68920, which accom-
modates the 32-bit (4-Gbyte) address-
ing range 68020 with mapping to a
28-bit physical address space. A chip
designated the 68905 will appear first
(in December). Geared to virtual
memory-based microcompter system
software design, it has most of the
68910’s features and will aid designers
preparing MAC-based systems.

If all Signetics did was come up
with a single-chip memory manager
for the 68000 series, it would be inter-
esting but hardly a great architectural
feat given that the memory manage-
ment unit (MMU) chips already exist.
Unfortunately, among their other
problems, these MMUs add wait
states and are not designed for a
multiprocessor environment. Like an
MMU, a MAC divides the micropro-
cessor address space into pages, seg-
ments, or paged segments. But, MACs
also accommodate a cache memory
based microcomputer design and take
care of virtual 1/0.

For the former, the MAC contains
all the logic and identification
memory to control a user-
configurable cache (both width and
depth) from 1 to 32 Kbytes in size.
For the latter, the MAC creates a
virtual address bus between the
microprocessor and its I/0 control-
lers. The bus’s ‘‘presence’’ results in
increased system throughput.

The MACs are coprocessors, and
the company could have opted for an
MMU and cache onboard the micro-
processor as, for example, Zilog has
done. But, with the coprocessor, com-
puter designers can specify the paging
or segmentation technique, the cache
hit rate, and more. It also allows mul-
tiple MMUs when designers feel it is
necessary to have them.

(continued on page 34)
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‘m! Introducing a family of plotters...

all fast, and all friendly.

o | Hewlett-Packard$ plotters bring
you ease of use...at a very afford-
able price. The HP 75808, for
A-D size plotting, is $13,900*
The HP 75858, for A-E size plot-
ting, is $16,900.% And the new
HP 75868, for roll-feed and
single-sheet plotting, is $21,900

*Domestic U.S. prices only
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Hewlett-Packard drafting plotters...

SO easy to use,

they almost run themselves

The plotters you don't
have to babysit.

Hewlett-Packard’ high perfor-
mance drafting plotters are
designed to make your profes-
sional life a little easier. So you
can concentrate on doing your
job, not figuring out how to run
your plotter.

With the HP family of
lotters, plotting has never
een easler:

B Operating simplicity. Just four
buttons on the front panel run
the entire plotter. And HPS joy-
stick control moves the pen
quickly and effortlessly.

B Quick and easy paper loading,.
Our no-fuss, no tape, loading
methods make single-sheet paper
loading as easy as rolling paper
into a typewriter. And HP%s
streamlined, non-sprocketed

roll media lets you load rolls in
less than 60 seconds.

B Compact and portable. All HP
drafting plotters can be moved
easily from one area to another,

letting you share one plotter
among several users.

HP features let
you forget the details.

And our automatic features fur-
ther simplify plotter operation:

B Automatic paper size sensing
sets the correct margins for your
paper automatically, so you’l)l,
never have to worry about “plot-
ting off the paper.”

B Automatic pen capping pre-
vents your pens from drying out
and skipping, because HP plot-
ters never forget to cap your pens.

B Automatic pen settings
always set the correct pen speed
and force for the types of pens
you're using—so you don't have
to worry about these details.

HP designed-in quality
and reliability.
And Hewlett-Packard’s designed-
in quality and reliability means
plotting performance you can
rely on, job after job. So your

plotter will always be ready
when you are.

Hewlett-Packard.
Your best choice.

Hewlett-Packard drafting plot-
ters bring you the plotting ease,
Eerformance and reliability that

ave made us leaders in the plot-
ting industry. So when you make
the decision to go with Hewlett-
Packard, you know you've made
the best choice.

If youd like more informa-
tion about our -
family of friendly
drafting plotters,
write to:
Hewlett-Packard,
Marketing ‘
Communications, 4
16399 W. Bernardo Drive,
San Diego, CA 92127
Or call Craig Schmidt at
(619) 487-4100.

[

HEWLETT
PACKARD
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VLS| memory access controllers
(continued from page 32)
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Both the 84-pin,
90,000-transistor 68910
and the similar
architecture 68920 allow
virtual memory-based
microcomputers to
compete with vAXx-like
minicomputers. These
coprocessors have three
major subsystems—a
cache controller, a
translation lookaside
buffer (TLB), and a
microcontroller.

There is yet another reason for
adopting the coprocessor concept. To
add the functionality that the MAC
supplies onto the 68010 would require
a chip with about 150,000 transistors
and sub-2-micron process technol-
ogy. While a device of this sort is
possible, it would lock computer
designers into the Motorola/Signet-
ics approach to virtual memory
microcomputer architecture. This is
undesirable given the need for design
flexibility in today’s systems.

The reason that minicomputers
and mainframes perform the way
they do is that they can accommodate
processor/memory speed mismatches,
translate virtual to physical addresses,
control a hierarchy of memories, buf-
fer bus accesses, and control virtual
170. The MACs perform these func-
tions for the 68010 and 68020. They
allow user-defined memory protec-
tion schemes such as no protection,
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normal protection, the rings that set
up protection hierarchies, and, for
the first time in silicon, a so-called
guarded-region design.

Three-part architecture

To do their many jobs, the MACs
contain three major subsystems—
a cache controller, a translation
lookaside buffer (TLB), and a micro-
controller. The cache controller pro-
vides the control logic for an external
static RAM cache; the TLB translates
virtual to physical addresses, and, as
in most coprocessors, the microcon-
troller runs the whole show. The con-
troller and the TLB work together
since most read operations are cache-
supplied, many write operations are
overlapped with subsequent reads,
and the MAC’s MMU and cache opera-
tions are often in parallel.

When a virtual address is given to
the MAC (by its microprocessor), the

virtual address accesses a content
addressable memory in the cache
controller. If the required program or
data is in the cache (and the user-
defined access permissions are not
violated), the coprocessor MAC fur-
nishes the requested information to
the processor. While this is taking
place, the TLB is also accessed. But,
it is not activated unless the desired
information is not in the cache. If it
is not, then the associated physical
address is output and the system
memory is accessed. The acquired
data is given to the processor and
stored in the MAC’s cache as it is
likely to be needed again soon.

If the needed virtual to physical
address mapping information is not
in the TLB, the MAC’s microcontroller
takes the microcomputer system bus
from the 68010 or 68020. It then
fetches the necessary information

(continued on page 36)



Since Cherry offers the
five best keyboard technologies...
one is right for your product.

All are low profile. All are DIN compatible. All are current state-of-the-art. All
the most cost-effective technologies. All in standard or custom designs. All

backed by more than a decade of Cherry keyboard know-how. All available
now. From Cherry. Your Keyboard Headquarters.

Mini-Travel Hard Contact
Series M8. Mini, .100" travel versions of our gold crossbar contact configuration.
Same low profile. Even lower cost. Super low rest height: .426".
= Full Travel Hard Contact

Series MX. Gold crossbar contact configuration relied on in millions of applications.
Worldwide. Travel: .160". Rest height: .703".

3 Full Travel Capacitive
Series MF. Pad capacitive in a uniquely simple design requiring only five parts and
a snap-in pad. Travel: .150". Rest height: .703".

Full Travel Linear Feel Sealed Contact
4 Conical steel spring action plus the quality and reliability of sealed silver contacts
for long life, low cost. Top mount ergonomic sculptured keyshape. Travel: .150".
Rest height: .665".
Full Travel Tactile Feel Sealed Contact
5 Elastomeric action combined with sealed silver contacts for long life, low cost. Top 5
mount ergonomic sculptured keyshape. Travel: .150". Rest height: .703".

NOW! WIRELESS KEYBOARDS, TOO! zj Il

To get facts fast, call Eric Olson at HUE] D W 'n

1-312-578-3522. ' ®
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VLSI memory access controllers
(continued from page 34)

Performance Comparisons

Sources: VAX 11/780—
IBM 3084 —

Cache Size Cache Cache Block # TLB TLB Page Size MIPS
(Kbytes) Hit Rate Size (bytes) Entries Hit Rate {Kbytes)
VAX-11/780 8 95 percent 8 128 99 percent 0.5 1:5
IBM 3084 64 95 percent 128 128 99 percent 4 8*
68020 plus
MAC 32 90 percent 8 32 99 percent 4 T

*For one processor; four processors = 27 MIPS. This means that 4 processors should equal 4 x 8
MIPS or 32 MIPS, but in practice, 5 MIPS are lost to contention.
**Based on ratioed computation, without floating point.

Mini-Micro Systems, Oct 1982, p 202

IEEE Spectrum, J