A PennWell Publication MARCH 1985

COMPUTER DESIGN

CUSTOM/SEMICUSTOM ICs
ARTIFICIAL INTELLIGENCE
TECHNIQUES EASE VLSI DESIGN

EXPLORATORY DEVELOPMENT
SYSTEMS MANAGE UNCERTAINTY

DISK CONTROL ICs
FIGHT DATA ERRORS

> W




ROCKWELL

SEMICONDUCTOR

TECHNOLOGY
CREATES THE NEXT

Our third-generation VLSI capabilities
give you support at any level.

Building modems
into your product
lineused tobea
complicated and
costly process. But . #
Rockwell International's
latest generation of VLSI
integral modems is changing all that.

Today, our VLSI capabilities mean that
Wwe can support your design requirements
atany level: you can order VLSI chip sets;
standard cards with all data rates inter-
changeable; or custom cards designed to fit
your specific shape, connector and soft-
ware integration requirements.

In fact, we can offer a simple, econom-
ical solution to virtually any application
requirement from 1200 to 9600 bps. Since
our modems include both a microprocessor
bus and an RS232C interface, they can be
easily designed into computers, from
micros to mainframes; plus G2-G3
facsimile machines, multi-
plexers, terminals and,
of course, box modems.

What's more, Rockwell
is the only supplier of full-
duplex, dial 2400 bps
VLSI integral modem:s.

GENERATION OF
INTEGRAL MODEMS.

And all of our modems are as reliable as they
are versatile. Based on our customers’ experience
with over a half million Rockwrell integral
modems in use around the wotld, we've been
able to document an MTBF of 200,000 hours—
nearly 23 years between service calls. Perform-
ance-wise, transmission is virtually error-free
over unconditioned or dial-up phone

lines because our integral modems offer
auto-adaptive equalization.

We are the world's largest supplier
of high-speed modem subsystems and
devices. Ask your sales representative
or distributor for a quote today, and
you'll see that we have a distinct advan-
tage in price and delivery lead times, too.

Rockwell integral modems. A
generation ahead of all the rest.

Rockwell Semiconductor
ProductsDivision
Rockwell International, P.O. Box C,
MS 501-300, Newport Beach, CA
92660. Call toll free (800) 854-8099.
In California: (800) 422-4230.
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Model 6470 Cartridge Tape System

Thinking Big — really big!

And why not? Kennedy’s Model 6470 " cartridge tape Model 6470 is a start/stop device with the capability of
drive has every reason to think that it's big — it behaves as streaming data at 37.5 IPS, providing much greater

if it were a 2" tape drive. flexibility than in comparable drives.

Examples: Other features include low power consumption,

e Model 6470 uses standard 2" tape interface. consuming total power of under 50 watts: diagnostic and
® It has the same functions as a larger 2" tape drive. fault isolation, with On-Line Self Test and Off-Line Self

® The cost is 1/3 less than %" tape drives. Test Routines.

® It's 1/10 the size of 2" drives.

® |t packs more data per reel than P.E. drives (54
MBYTES).

® Finally, Model 6470 operates on the same tape handlers

as 2" drives. KENNEDY

An Allegheny International Company

1600 Shamrock Ave. Monrovia, CA 91016
(818) 357-8831 RCA TELEX 247019 KNDY-UR

Model 6470 — it's not guilty of delusions of grandeur. It
really can perform as a 2" tape drive. Give us a call. We'll
prove it.

KENNEDYe+* QUALITYes COUNT ON IT
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GOMPUTER DESIGN

SPECIAL REPORT ON
CUSTOM/SEMICUSTOM ICs

89 Application-specific ICs will account for the majority of chips going
into production during the next few years. Their rapid acceptance has
come about because computer aided engineering and design tools have
become more capable, lower in price, and more widely available. But
new approaches, such as silicon compilation, will accelerate the growth
of ASICs even more by allowing system designers—without the chip-
level knowledge of silicon gurus—to turn their ideas into silicon.

91 Design tools pace custom/semicustom IC development
The penetration of application-specific ICs into systems depends on the
availability of design tools that eliminate a designer’s need to know the
intricacies of silicon technology.

105 Silicon compilation speeds design of complex chips
Silicon compilation creates a full-custom circuit with the silicon
efficiency of a handcrafted design, but with fewer resources and a

This month’s cover is a shorter development cycle.

computer-generated 3-D solid 115 Top-down tool opens new paths to chip design

model designed at Coddbarrett Silicon compilation software gives a system engineer with no chip design
Associates, Inc. The data base experience a top-down design tool for the development of CMOS

was constructed and illustrated application-specific ICs.

by Mary Codd.

125 Converting gate array designs to standard cells
With the freedom to easily and inexpensively transform a gate array
into a standard cell, designers can delay decision-making and improve
production efficiency.
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133 Software: Programming the uncertain with exploratory systems
Artificial intelligence development systems are ideally suited to
the coding of complex programs because they can cope with the
uncertainty that is often present.

147 Integrated circuits: Disk system ICs combat data errors
Disk drive controller ICs that implement advanced and flexible
error correction techniques require little development work by
the designer, yet provide powerful methods of coping with hard
errors in disk drives. Page 133

161 Computers: S-100 bus adapted to 68000-based Unix computer
Although the S-100 bus poses some challenges to system designers, it provides adequate
memory support for a multi-user Unix computer and permits multiple DMA devices.

173 Computers: New VAX squeezes mainframe power into mini package
While retaining features common to the 32-bit VAX family, the 8600 uses large-scale processing
concepts that include a dedicated memory bus and pipelined operations in both instruction
processing and memory references.

183 Test & development: Debugger alleviates realtime programming complications
Realtime systems using microprocessors present special problems in debugging. A debugger
specifically tailored to deal with concurrency can provide more reliable code for systems that
must deal with the real world.
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MICROVAX |

LETS YOU

START SMALLINA
VERY BIG

All supermicros let you start
outsmall. Most runinto prob-
lems, however, when your
applications start getting big.

That's why Digital’s Micro-
VAX I supermicrois such an
intelligent solution. It limits your
risk — not your capabilities.

For starters, MicroVAX lisa
member of the VAX™ systems
family; it provides a full set of VAX
resources. That's sayingalot,
because VAX systems are the
industry standard for 32-bit
computing.

MicroVMS;" our VMS™
operating system for MicroVAX,
lets you develop applications for
any VAX using the comprehen-
sive set of proven development
tools provided by the VAX com-
puting environment.

You get all the VMS editors,
debuggers, database man-
agers, screen managers, utilities
and communications options.
You can use advanced VMS lan-
guages - including Pascal,
FORTRAN, C, Bliss, COBOL
and Ada’® And through the VMS
common calling standard, you
can combine routines written in
different languages withinthe
same program.

This software sophistication
lets you cost-effectively dedicate
the MicroVAX | system to highly
complex tasks. In areas like proc-
© Digital Equipment Corporation 1985. Digital, the Digital
logo, MicroVAX, VAX, MicroVMS, VMS, VAXcluster, PDP-11
VAXELN, MicroPDP-11, Q-bus, DECnet and ULTRIX
32m are trademarks of Digital Equipment Corporation
Ada®isatrademarkofthe U.S. Government Department

of Defense. UNIX® is a trademark of AT&T Bell
Laboratones

WAY.

ess control, signal andimage
processing, CAD/CAM, mathe-
matical simulation, seismic anal-
ysis and automatic test. There’s
no end to the uses for MicroVAX.

THE BIGGEST
HPATH |

GROWTH PA
THE INDUSTRY
STARTS HERE.

The sky'sthe limit for applica-
tions you develop on MicroVAX.
They canrunonevery VAXinthe
family - including our top-of-the-
line VAX 8600 and VAXcluster™
systems. Through upward ex-
pansion and shared resource
networking, the computing
power at your disposal is virtually
inexhaustible. You can go froma
supermicro to amainframe-level
system without changing your
software. Andthat's an advan-
tage no other supermicro supplier
can match.

Conversely, youcandownload
VAX applications to MicroVAX |
systems. All non-privileged com-
mands and the full VAX instruction
set are supported, so your appli-
cations will runwith little or no
modification.

There's even VAXELN™ soft-
ware, a complete Pascal-based
development toolkit, that runs
on VMS and MicroVMS. With
VAXELN, it's easy to create dedi-
cated realtime applications for
MicroVAX and VAX systems.

By leaving outthe overhead,
VAXELN gives you a highly effi-
cient runtime environment.




Starting with MicroVAX |, you can grow all the way to the VAX 8600 system

p"n'o’_‘ GROWING complete setoflocalandwide  available to you with the Micro-

FAMILY OF area networking facilities. VAX | system includes 2780/

SUPERMICROS. Your optionsinclude local 3780, 3271, X.25and SNA. Al
Our 32-bit T, communicationsvia  these facilities are fully imple-

MicroVAX | sys- : : % ourimplemen- mented not just atthe hardware

temshave a tation of the level, butthrough software

lotin com- MICRO MICRO VAX . mostadvanced as well.

monwithour PDPl = VAX , level of the Soifyou want to start small,

16-bit Micro- : : Ethernetlocal

PDP-11™super- areanetwork & L

micros. They all
use the same Q-bus™ data
transfer architecture. So they all
support the same peripherals.
That's a substantial benefit,
because Q-busis anindustry-
standard bus, with many options
available from Digital and inde-
pendent vendors. Hundreds of
peripheral products are availa-
ble to make your MicroVAX
configurations complete.
Commonality between
MicroVAX | and MicroPDP-11
systemsis also maintainedin
file structure, communications
options, languages and even
many applications. All of which
expands your options and pro-
vides unlimited opportunities
for growth.

DECNET,
YOUR UNIVERSAL
NETWORKING
STRATEGY.

When you're ready to
distribute your applications via
MicroVAX | systems, DECnet™
software makes it easy. MicroVAX
supports DECnetto give youa

avallabletoday. =

And wide area com- Tf"
munications via dial up or Ieased
lines, or public packet-switched SR .
X.25 networks. Further youcan i./ 7. :
establish these local and remote
systems links transparently ﬁ%ﬂ
tothe userand the program.

Digital's networking faciliies ~

also let you take advantage of
the computing resources of non-

Digital systems. The extensive
selection of standard protocols

ULTRIX, YOUR TRANSPORTABLE
OPERATING SYSTEM.

If you need UNIX® software capabilities, our MicroVAX | sys-
tem can readily provide them. It supports ULTRIX-32m™ software,
our enhanced, fully supported UNIX software for MicroVAX.
ULTRIX-32mincludesall
Berkeley 4.2 features, in
addition to Digital's enhance-
ments that simplify error
5 reporting and recovery.

ULTRIX 32m appllcatlons can run throughout the VAX family.
Our PDP-11™ and MicroPDP-11 systems families also support
aversion of ULTRIX software. And that lets you extend asingle
application across a vast range of systems. You can go from low-
cost MicroPDP-11/23 and MicroVAX | systems all the way to our
high performance VAX 8600 systems with one, multi-purpose
solution. Think how that will extend your reach in your market.

CIRCLE 3

start big with the MicroVAX | sys-
tem. You'll get the 4-gigabyte
address range, the powerful in-
struction sets, the incomparable
development tools and vast soft-
ware selection that has made our
VAX systems the most popular
32-bitcomputersin the world.
Andyou'll getit all with the econ-
omy and convenience of a

57 supermicro package.

* BEST ENGINEERED

MEANS ENGINEERED
TOAP

Our MicroVAX | supermicro,
like all Digital hardware and soft-

%~ ware products, is engineeredto

conformto an overall computing
strategy. Thismeans our systems

: areengineeredto work together
easily and expand economically.

Only Digital provides you with a
single, integrated computing
strategy, from chips to 32-bit VAX
systems and direct from desktop
to data center.

If you believe that your com-
pany could benefit from our very
growth-oriented MicroVAX |
system, contact your nearest
Digital sales office or a Digital
Authorized Industrial Distributor.
Or call: 1-800-DIGITAL, ext. 230.

THE BEST ENGINEERED
COMPUTERS
IN THE WORLD.

Enannau”ﬂ




Extend the capabilities of your PC/MS-DOS™
based system and duplicate the Intel™ Series I1I,
1V, and 86/310 with RTCS software development
tools.

Don't buy expensive hardware to get the
exact same professional development capabili-
ties. For around $500, the RTCS/UDI Universal
Development Interface software lets you use
Intel Series III Microcomputer Development
System software, available from RTCS, on your
IBM PC™ or any other MS-DOS-based computer.
And Intel software runs up to 20% faster on
your PC using the RTCS/UDIL

DID YOU KNOW
YOU'RE ALREADY
SITTINGON A
$30,000

INTEL SYSTEM?

Fortune 500 companies like IBM, General
Electric, Honeywell, and over 1,500 others have
found the RTCS/UDI easier to use with
higher performance than most Intel
systems. Besides the obvious expenditure
comparison, they see Intel Systems as
special purpose computers with limited
software. But with RTCS, a PC/MS-DOS-based
computer becomes a reliable performer with
a wide repertoire of software possibilities.

$30,000
$1,500
$500

INTEL YOUR PC RTCS SOFTWARE

Also available from RTCS is PC/RTX,
Real-Time, Multi-user Multi-tasking Operating
System for IBM PC and others; Intel languages
such as Pascal, Fortran, PL/M}" and C
Compilers; Utilities such as high level software
debuggers, as well as a wide range of software
support supplied with the RTCS/UDI at no
additional cost.

Before you go out and buy expensive
hardware for capabilities you're already sitting

on, call RTCS today. (§05) 987-9781

1390 Flynn Road, Camarillo, CA 93010
Telex: 467897 RTCS CI
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IBM unveils Sierra. ..

UP FRONT

IBM has announced its ‘‘Sierra’’ 3090 series of advanced
mainframe computers amid criticism of the machines’
performance and delivery dates. The first model of the 3090
series will not be available until November. That version, the
model 200, nearly doubles the capabilities of the 308 XX series,
IBM’s current top-of-the-line mainframe. The model 400, offering
twice the performance of the 200, will not be available until the
second quarter of 1987. Competitors were cheered by the long
lead time of IBM’s announcement. ‘‘We’re confident that our
price and performance are still very competitive,’’ said an
Amdahl representative. He pointed out that Amdahl’s 580 series
currently outperforms the best IBM has to offer, but its
performance will be about 20 percent below that of the 200.
Amdahl’s 5880 performs about 24 million instructions per second,
while the 308XX series tops out about 16 MIPS. Industry
estimates place the IBM models 200 and 400 about 28 and 50
MIPS, respectively. IBM’s new models are priced consistently
with its previous mainframes, costing about $200,000 per MIPS.
Anticipating shipment of the new model, IBM lowered the price
on its 380XX series about five percent. Soon after, Amdahl
countered with a similar reduction in the price of its 580
series.— W.E.S.

...and switches to Unix System V

IBM surprised many when it switched its support from Unix
System III to System V for both its mainframes and personal
computers. The recent announcement marked the first time IBM
had endorsed a competitor’s operating system for its mainframe
computers, and indicated a change in strategy for its desktop
machines. PC/IX, the XT version of Unix, was modeled after
Unix System III, but is being adapted to System V. Microsoft’s
Xenix, another XT/AT version of Unix, is likewise being
modified for System V compatibility.— W.E.S.

Bit-slice processors will join standard cell libraries

CMOS bit-slice processors will become standard entries in at least
two semicustom IC libraries within the next six months. Both
General Electric’s Semiconductor Div of Research Triangle Park,
NC and RCA Solid State of Somerville, NJ plan to offer 2900
family bit slices in 2-micron CMOS technology as core cells on
semicustom chips. These can be enhanced with peripheral circuits
to form custom single-chip microcomputers. The CMOS versions
of the 2900 series should run at speeds comparable to their
bipolar counterparts, but with a mere 10 percent of the bipolars’
power requirements. ‘““We chose bit slices instead of 8086-type
processors to allow the user maximum area for expansion around
the core processor,”” explains Chuck Gregory, research and
development engineering manager of GE’s custom IC department.
GE’s 2901 and 2910 will be silicon in June. RCA’s semicustom
bit-slice core processor will be based on its GPU 6502 bit-slice
family. Scheduled for release this fall, RCA’s semicustom chip
will comprise up to four subchips, each individually configured
for the desired peripheral circuits.—/N.M.

(continued on page 8)
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UP FRONT

(continued from page 7)

Program models IC dopant behavior

Researchers now have a way to predict the effects of introducing
boron, arsenic, and phosphorus into a two-layered silicon
structure. Aptly named Predict, this VAX-based software from
the Microelectronics Center of North Carolina (Research Triangle
Park, NC) solves coupled equations describing dopant behavior
and oxide growth without the need to fine-tune default
parameters for each process. The designer need not specify the
silicon layer’s thickness or the grid spacing. Predict selects the
minimum grid spacing that will work with its algorithm. The
program produces data on the thickness of the oxide layer
resulting from each processing step, plus the sheet resistances of
the n and p regions. Included in the printout are the chemical
and electrical concentration versus depth for the various
impurities. With a grid spacing of 0.01 to 0.03 microns and the
maximum number of grid points preset to 200, the useful depth
of the silicon layer is between 2 and 6 microns. ‘“The process
designer is assured the accuracy of the process results without
performing hundreds of simulations or running experimental
wafers,’”’ says Richard Fair, MCNC'’s vice president of research
program management. MCNC plans to license the program to
universities for the cost of the tape, and will soon market it

to industry.—N. M.

Vendors cautious about Multibus Il

Multibus vendors took a wait-and-see stance after Intel’s
long-awaited introduction of the first Multibus II boards at
Mini/Micro West. Already two years behind the introduction of
the VMEbus products, 32-bit Multibus II has some catching

up to do. The question is whether or not there is still a need for
Multibus II. Multibus I suppliers, such as Scientific Micro
Systems (Mountain View, Calif) Central Data Corporation
(Champlaign, Ill) and Xylogics (Burlington, Mass), are

watching the market before plunging in. ‘“Multibus II will be very
successful, but it’s running late,”” says Michael Kalashian,
marketing director for Scientific Micro Systems. ‘“‘VME is a bit
more real right now.”’ Nevertheless, John Beaston, marketing
manager for Intel’s Multibus II division in Hillsboro, Ore,
remains optimistic. ‘I think you’ll see them move away

from their wait-and-see attitude in a couple of months,”’

he predicts.—R.G.

Al expert calls for national effort to develop superchips

Artificial intelligence applications will require hundreds of
billion-gate superchips by the turn of the century, according to
Professor Raj Reddy of Carnegie Mellon University, Pittsburgh,
Pa. ““Designers must have per-use access to a national facility
holding a proprietary data base of hardware and software
designs,’” says Reddy, this year’s keynote speaker at New York’s
International Solid State Circuits Conference. Reddy claims this
facility will reduce design duplication so superchips can be
designed faster. Furthermore, says Reddy, companies and
universities should pool their resources to meet the large
computational requirements of AI.—N.M.

(continued on page 10)
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For nearly two decades, Dataram has been leading the way
in memory technology, supplying more memory than any
other company to leading minicomputer manufacturers, end
users, systems houses, OEMs and others throughout the world.

Experience that translates into superior design and reliable per-
formance for you today. That means more for you — more ca-
pacity, more capability, more reliability, and more performance
with more savings..so you can get more from your minicomputer.

Want tolearn more? Contact Dataram at (609) 799-0071 today.

® VAX 11/780 Series ® Q-Bus Compatible

Compatible
® 20 MB

@ 4.0 MB with ECC
@ 85 nsec Access

@ Socketed DRAMS Time

® Spare DRAM on ® Block Mode DMA

Board
® Dual Board

® Low Cost
® On-Board CSR

® System Expansion ' A
® Full-Function

to 64 MB in a Single

Cabinet Parity

Dataram satisfies all your VAX, Q-Bus, and UNIBUS memory requirements.

DATARAM

Dataram Corporation O Princeton Road O Cranbury, New Jersey 08512 [ (609) 799-0071 O TWX: 510-685-2542

DEC, VAX, UNIBUS, and Q-Bus are trademarks of Digital Equipment Corporation.
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Macro LSI cells integrate simple standard cells

Harris Semiconductor is shifting its semicustom approach to
combine its standard cells into macro LSI cells, offering these
larger chips as part of the standard cell library. Harris’s
Melbourne, Fla design center will offer the designer a line of
80C86-family peripheral parts as building blocks for integrating
several functions on a single chip. ‘“The current required to drive
external capacitance loads drops significantly in a semicustom
design because most of the I/0 interfacing is done internally,”’
says J.W. Scherer, marketing director for the semicustom product
line. A typical discrete configuration of an interval timer, parallel
170, FIFO, UART, control logic, priority interrupt controller, and
oscillator requires 202 pins. The semicustom equivalent requires
84. Three of the currently available blocks exceed 2000 gates.
Typical circuit densities reach the equivalent of 7000 two-input
NAND gates. Harris is using the same scaled SAJI IV CMOS
process it uses for its standard RAM, 80C86, 80C88, and
peripheral chips to produce the semicustom LSI cells. This gives
the chips a minimum feature size of 2 microns. The designer can
easily mix and match the macro LSI parts with simpler cells to
create full custom systems.—N.M.

Honeywell challenges lead in factory automation

Manufacturing automation will be a major factor in Honeywell’s
future, according to chairman and CEO Edson Spencer. Spencer
claims the company expects to be a leading supplier of integrated
information and control systems for manufacturing automation
by the end of the decade. Honeywell will target segments of a
market that will reach $50 billion by 1990 and near $100 billion
by 1995. The company’s current products include a plant
management system and a supervisory work center. A system for
distributed manufacturing control should be ready late in the
year. Eventually, Honeywell plans to introduce a universal
controller that will interface programmable controllers and
process controllers. The plant network will be Ethernet-based
initially, but will support the General Motors Manufacturing
Automation Protocol when standards are better defined.—S.F.S.

Semiconductor market growth to continue

Contrary to many economists’ predictions of a recession in the
semiconductor industry, at least one major market research firm
believes 1984’s upward trend will continue into 1985. Integrated
Circuit Engineering of Scottsdale, Ariz anticipates 11 percent
worldwide growth in semiconductor trade. That would be an
increase from $32 billion in 1984 to $35.63 billion in 1985. ICE’s
long-term forecast includes a recessionary period from 1986 to
1987, but that would not keep the industry from reaching $90
billion by 1990, ICE believes.—N. M.

COMPUTER DESIGN© 1985 (ISSN-0010-4566) is published monthly by PennWell Publishing Company, Advanced Technology Group, 119 Russell St., 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 $60 in
U.S.A. and $85 elsewhere. Single-copy price is $6.00 in U.S.A. and $8.50 elsewhere. Microfilm copies of COMPUTER DESIGN are available and may be
purchased from University Microfilms, a Xerox Company, 300 North Zeeb Rd., Ann Arbor, MI 48106. Officers of PennWell Publishing Company, 1421 S.
Sheridan, Tulsa, OK 74101; P. C. Lauinger, Chairman; Philip C. Lauinger, Jr., President; Joseph A. Wolking, Executive Vice President; H. Mason Fackert,
Carl J. Lawrence, Group Vice Presidents; L. John Ford, Vice President; V. John Maney, Vice President/Finance.
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® 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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Legends have a way of being
based on fact. Gould Fire-
breathers are legendary in the
land of Real-time and our lead-
ership and superiority are no
myth.

Gould ignited the Real-time fire
two decades ago. Since then,
scientific and industrial com-
puter users have been hot on
Gould. In the simulation,

Gould...Innovation and Oualftym Reaf*lﬁne Systems

s

 THE FIR| BREATHERS.
the begl nir

energy, oil and gas, laboratory
and computational markets,
Gould Firebreathers are the
choice of virtually all the lead-
ing companies that implement
Real-time systems.

Gould had the first Real-time
minicomputer in 1965. We
again brought sophisticated
Real-time users out of the
Dark Ages with the first 32-bit
Real-time mini in 1969 and the
first supermini in 1975. And
we're still the leader in super-
minicomputer performance.
When it works and it's proven,
history does repeat itself.

wwwww

I

mngw

Be a part of history in the
making. Bring Gould into your
Real-time realm. Firebreathing
power from the beginning, for
today...and tomorrow.

Gould Inc.,

Computer Systems Division,
6901 West Sunrise Boulevard,
Fort Lauderdale, FL 33313
1-800-327-9716.
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EDITORIAL

TWO NEAL AWARDS FOR OUR EDITORS

According to a popular but scientifically invalid cliche,
lightning never strikes twice in the same place. Similarly,
people in the business trade press have long held the view
that winning two Jesse H. Neal Awards for editorial
achievement in the same year is virtually impossible. These
prestigious awards, presented by the American Business
Press association, are often characterized as the “Pulitzer
Prize of the business press.’’ I am pleased to be able to
announce, therefore, that the editors of Computer Design
have just defied the odds and captured two Neal Awards
for articles published last year.

but also in less prestigious but nonetheless important tech-
nical writing competitions. For example, the competition
organized by the Boston Chapter of the Society for Tech-
nical Communication has allowed us to measure our pro-
gress each year in terms of the number of awards received,
whereas if we had merely looked at our failure to win Neal
Awards in earlier years, we might have become discour-
aged. In the local STC competition, we steadily won more
and more awards each year—this year we had nine award-
winning entries, including three awards of Excellence (first
prize) and three awards of Distinction

To put this achievement into perspec-
tive, I should point out that this year
marks the first time Computer Design
has won a Neal Award. Also, as far as
we can determine, none of the magazines
against which we compete has ever won
two first place Neal Awards in a single
year—although some of them have won
pairs of Certificates of Merit, or runner-
up awards. Our awards were for best
series of analysis articles (from our Sep-
tember 1984 issue on “Future Com-
puters: System Design Beyond 1984”)
and best staff-written editorial (for “The
Computer Illiteracy Threat,”” published
in February 1984). The editors honored
for the analysis articles were Nicolas
Mokhoff (Issue Editor), Harvey Hindin
(Special Features Editor), John Bond
(Senior Editor), Michael Elphick (Editor
in Chief), Sydney Shapiro (Managing

(second prize).

Credit for our achievements has to go
to many more people beyond the award-
winning editors. The management of
PennWell Publishing, both at our parent
company in Tulsa, Oklahoma, and at
our Advanced Technology Group in Lit-
tleton, Massachusetts, has demonstrated
a continuing commitment to editorial
excellence and has never asked us to
sacrifice quality for short-term profit.
Other editors who did not win Neal
Awards nevertheless made equal contri-
butions. Immediately after the award-
winning September issue last year, we
published two issues in October. So some
editors, such as Peg Killmon in Littleton,
and Tom Williams in Sunnyvale, Califor-
nia, were asked to concentrate their
efforts on subsequent issues. And, of
course, a supporting cast of associate

Editor), and Leslie Ann Wheeler (Assis-
tant Managing Editor). In addition, Elphick and Wheeler
received awards for the signed editorial. The editors
received their awards at a luncheon in New York City on
February 28.

Of course, while winning two Neal Awards in the same
year is a long-shot bet, it is by no means the random event
implied by the formidable odds. It has more to do with
skill than luck. Or, as professional golfer Lee Trevino once
said, “Sure, it’s a game of luck, but I find the more I prac-
tice the luckier I get.”

Certainly, the editors of Computer Design have worked
hard at their game for the past few years. Based on solid
research of both the technology they cover and of your
specific information needs, they have steadily improved
the magazine’s content and presentation. The improve-
ments have been measured not only in readership studies

editors, field editors, copy editors,
artists, and production people rounded out our efforts
on each issue.

Finally, we owe a lot to you, our readers. Without you,
this magazine could not exist. More importantly, however,
your escalating needs for vital information have pushed
us to increasingly higher levels of performance. One
major criterion by which Neal Award entries are judged
is the service to the reader and to the field covered by the
magazine. The judges thought we served you well. We

hope you agree.

m—

Michael S. Elphick
Editor in Chief
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If you're responsible for logic design,
chances are that silicon implementation
is not near and dear to your heart.

But somebody’s got to do it, right?

Wrong.

If you're working with standard cells
or gate arrays, there is now a CAE
system that can do it for you.

The IDEA Series™ from Mentor
Graphics.

The impact on your productivity? Just
short of staggering. Months of layout
work compressed into hours. 98 to 100

3

per cent of the layout task completed
without human intervention.

At the heart of this landmark achieve-
ment are automatic placement and
automatic routing algorithms unique to
Mentor Graphics.

No one does it better. Or faster.

Imagine. A 2400-gate design placed
and routed in just 3 hours, 15 minutes.
Completely and automatically. With
95% gate utilization.

Even after the routing and placement
puzzle is solved, Mentor Graphics supe-
rior intelligence stays with you. Every
move you make during cleanup work is
monitored by the system to ensure you
stick to the layout rules. You're even pre-
sented with legal alternatives to head off
mistakes before you make them.

And to top it off, the wire delay values
produced during the layout can be
back-annotated into the original logic
design for super-accurate simulations.

Consider the big picture, too. With the
IDEA Series, you have a complete set of
integrated engineering tools that come
into play long before layout. A fully inte-
grated path all the way from schematic
entry to simulation to layout to prototype
verification.

You design faster, better and less
expensively.

It's all part of a vision unique to Men-
tor Graphics, the technological leader in
Computer-Aided Engineering. Let us
show you where this vision can take
you.

Call us toll-free for an overview bro-
chure and the number of your nearest
sales office.

Phone 800-547-7390 (In Oregon
call 284-7357).

GHShI-




GVC-16
COMPLETE UNIX SUPPORT
ON A SINGLE MULTIBUS BOARD

With the GVC-16 all the resources needed for a com-
plete multi-user virtual memory UNIX system are contained
on a single Multibus board. Perfect as the heart of a worksta-
tion product, the GVC-16 includes:

» National Semiconductor 32016 CPU with full
32-bit internal operation.

* 512kb-2 Megabyte on board no— wait state Dual
Port RAM.

* Available Floating Point Unit— 32 bit floating
point multiply in less than 5 psec.

» Winchester Disk Interface.

« Four serial (RS-232) Ports.

» Berkeley 4.1 UNIX available.

Priced at $1975. (OEM qty.), the GVC-16 is available
from stock.

Also available:

GVC-16 system—a complete 4 user UNIX box with 1 Mega-
byte of memory, 40 Megabyte disk storage, 4 slot Multibus
back plane and UNIX software. $9,990 (qty. 1).

microcomputers

GVC Inc. 222 Third Street Cambridge, MA 02142 (617) 576-1804

UNIX is a trademark of Bell Telephone Laboratories, Inc Multibus is a trademark of Intel Corp.
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Microprocessor programming made simple.

“Keep it simple” was the principle
of the 14th Century English philos-
opher William of Occam and it has
even more validity today. Faced with
the problems of sophisticated
computer systems, designers have
found that ever more complex pro-
gramming languages are further
complicating their tasks. Until now.

Occam. Created for system
design and implementation.
When we started designing our
new VLSI family of 10-MIP trans-
puters, we built on William's simple
philosophy. To take advantage of
the possibilities opened up by the
transputer, we needed to create a
language capable of properly ad-
dressing parallelism and multi-
processor systems.

With the ability to describe con-
currency (whether timeshared or
real) and to handle message-
passing at the lowest level of the
language, all aspects of a system
can be described, designed and
implemented in occam. From in-
terrupt handling through signal
processing to screen editors to
artificial intelligence. And on.

But occam is not limited to our

transputer family. It provides an
efficient, responsive implementa-
tion language for systems built
on today's microprocessors. It also
opens up future possibilities with
its performance -enhancing
multiprocessor capabilities. And
INMOS now offers a product to let
you exploit occam’s total capability
in your system.

Simplify your job with the
Occam Programming System.
The Occam Programming System
(OPS) gives you the tools for com-
plete VAX / VMS software develop-
ment. This package includes an
integrated editor / checker, an
optimizing VAX compiler and full
documentation. This gives you a
supportive environment for the
development of occam programs

N
“““‘ Occam, P.O. Box 16000,

MW Colorado Springs, CO 80935.

for execution on the VAX. Cross-
compilers for 68000 and 8086-based
systems will also be available.

What's more, the occam programs
developed and proven on the OPS
will give you a head start for work
with the INMOS transputer. Exten-
sions to the OPS will be available
which will allow occam programs
to run on the transputer.

And if you have a requirement
to program the transputer in other
popular high-level languages, other
extensions will include compilers
for C, Fortran, and Pascal.

Get start