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AS BRIGHTAS 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 is short

The International Standard of p
Quality guarantees a 0.1% AQL on all and sw.e_et. 5
electrical parameters, AC and DC, SO, if you ve

over the entire operati e.

you want to
. really shine, call us. We can put you as far
mb6112

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

AmT7990/91A
First LSI
First LSI PAL Ethernet chip set.

AmPAL 22V10

device.

Advanced Micro Devices .\

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 90488
(408) 749-5000, outside California, call toll free (800) 538-8450, ext. 5000.
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IS YOUR CHIP MAKER

Am8052
Most advanced
CRT Controller.

Am29818
First 1C
with diagnostics.

Am7910
First multi-spec
single chip modem.

Am7901
First programmable
CODEC/Filter.

Am29116
Fastest 16-bit
Mmicroprocessor.

Am27S43A
Fastest 32K

bipolar PROM.

PAL is a registered trademark of and is used under license from Monolithic Memories, Inc.,
© Advanced Micro Devices 1€

AmRI540

Am29540
First bipolar
LSI FFT processor.

Am9150
First clearable
static RAM.

AmT7990/91A
First LSI
Ethernet chip set.

Am27512
First

512K EPROM.
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Many tri and tri again — but never make it.

Model 9400 GCR tape system—the latest in a long and honored line of
Kennedy products. Products that have always been first in innovation,
design, and performance. Model 9400 carries on this tradition of ‘first
across the line’. For complete details on the industry’s premier
tri-density, hi-performance tape system, write or call today.

KENNEDY

An Allegheny International Company
1600 Shamrock Ave., Monrovia, CA 91016

(818) 357-8831 « ITT TELEX 472-0116 KENNEDY
TWX 310-472-0116 KENNEDY

KENNEDY
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by Abraham Hirsch—Even though the Lisp programming language
enables artificial intelligence functions on large computers, efficient
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The National Computer Conference, like its predecessors, offers a
varied menu of technical sessions and seminars. Of particular interest to
computer-based system designers are sessions such as those on hardware
and architecture, computer communications, office automation, and
artificial intelligence. Concurrently in the schedule, typical professional
development seminars of interest include artificial intelligence, software
engineering, computer graphics, supercomputers, and local networks.



Vol 23, No. 6
June 1, 1984

Special report on

microprocessors/microcomputers—Part |

121 The deluge of 32-bit micros is
beginning with a trickle. However,
by 1985 these wonder chips will be
available in quantity to power the
next generation of superminis and
low end mainframes. Many will be
implemented in CMOS, the
technology of choice for the next
generation of micros. A few will This month’s cover was created
have unique architectures, but all and designed by Mark Lindquist
will be designed to run the type of on the Digital Effects Video
software expected on larger, higher Palette 111 and D-48 high resolution
performance computer systems. camera system. Data bases were

constructed by Joe Pasquale and
Anezka Sebek.

nents

n =

201 Interface:
Controller joins host adapters to step up performance

System compo

202 Memory systems:
Memory bubbles packaged to ride high on the Multibus

202 Software:
Source control tools help manage large software projects

204 Integrated circuits:
Smart disk controller locates and searches strings

204 Microprocessors/microcomputers:
Board counts on cMOS for low power CPU processing

206 Peripherals:
Interactive CAD digitizer enters the third dimension

Page 201
Departments
5 Up front 256 System showcase
13 Editorial 257 Advertisers’ index
20 Letters to the editor 260 Recruitment
253 Literature 267 Reader inquiry card
254 Calendar 267 Change of address card

255 Designer’s bookcase

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.
VBPA y.ABP

® COMPUTER DESIGN is a registered trademark. All rights reserved. No materials may be reprinted without permission. Phone (617) 486-9501.

COMPUTER DESIGN/June 1, 1984

3



Chairman
of the boards

'\44

.Y’@mmmm M«— e .x“?' Ve,

g
e
|-
S -
i
D

1- 1002

u.,.-..-.,,

The first true Multibus singlerboard computer

The MPA-2000 is highly qualified for
the top slot. It’s the first to offer the iAPX-186
CPU. The first to offer 512KB of dynamic
RAM. And, the first with architecture that
allows plug-in modules with multiple DMA
channel support.

That makes it the first CPU and 1/0O
processor that combines: data processing, data
communications, local area networking, disk
[/O and similar peripheral functions. Standard
data communications packages available
include; CCITT-1980 X.25, IBM-3270 SNA
(LU1, 2 & 3), SDLC, HDLC (LAPB) and
IBM-3270 BISYNC. Operating system
portations include; PC-DOS, iRMX-86,
VRTX/86 and MTOS-86. In all, it has the
performance and capability to replace 2, 3 or
4 board members in most applications.

With that outstanding resume, it’s
easy to see how the MPA-2000 became the
unchallenged Chairman of the Boards.

For complete specifications and ordering
information, call or write METACOMP, Inc.,
9466 Black Mountain Road, San Diego,
California 92126, (619) 578-9840.
TWX910-335-1736 METACOMP SDG.

Ask for the resume of the Chairman of
the Boards.

METRCOMP

The MPA-2000 is a trademark of METACOMP, Inc., Multibus, and iRMX-86
are trademarks of Intel Corp., PC-DOS is a trademark of IBM Corp., MTOS-86 is
a trademark of Industrial Programming, Inc. VRTX/86 is a trademark of Hunter
and Ready, Inc.

© Copyright 1984 METACOMP, Inc. All rights reserved.

THE MULTIBUS BREAKTHROUGH PEOPLE
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UP FRONT

Superminicomputer features a realtime Unix operating system

The fact that AT&T’s just out-of-the-closet 3B20D superminicomputer is
suitable for a lot more than just telephony applications—the firm uses
it for switching and database control—is clear to savvy computer
system designers. They are already looking for it to compete with DEC
and Data General’s traditional offerings. What is not so well known is
that the 3B20D’s RTR operating system provides a realtime environment.
To do this, the 32-bit processor-based (24-bit virtual and physical
addressing) machine’s Unix, in contrast to standard Unix, sports three
partitions—process, kernel, and kernel process. The extra kernel
process partition provides the realtime capabilities while the process
partition supports the Unix Version V, Release 2 environment with up
to 128 segments of 128 Kbytes each. The kernel process is equivalent
to taking the device drivers out of standard Unix and giving each its
own address space. Each kernel process can also have 128 of the
128-Kbyte segments but will not handle swapping. Realtime control is
provided by 16 execution levels with a preemptive priority structure.
Computer designers interested in RTR alone will have to wait to see if
it will be unbundled from the 3B20D.—H.H.

Texas Instruments to produce National Semiconductor’s 32-bit micro family

In a move to accelerate design-ins of the NS32000 family of
microprocessors and peripheral chips, National Semiconductor (Santa
Clara, Calif) has signed an agreement with Texas Instruments (Dallas,
Tex) for TI to produce currently designed chips and to coordinate
future designs in the NS32000 family of chips. The long-term agreement
culminates in the development of the NS32C432, a CMOS 32-bit
microprocessor that will run 7 million instructions/s compared to

1 MIPS for the currently available NS32032. All new collaborative
designs will use CMOS processing, and TI plans to include all new
designs in the company’s extensive cell library of computer aided
design tools. According to J. Fred Bucy, TI’s president, the NS32000,
which has now been relabeled the Series 32000, is the only
commercially available true 32-bit microprocessor with a minicomputer
VAX-like architecture that runs Unix and offers demand-paged virtual
memory. These factors are essential for designing high performance
products such as engineering workstations, some of which already
incorporate the National part.—N. M.

Cell library creates 32-bit CMOS microprocessors

Using a semicustom CMOS library of 60 logic and memory cells, Sperry
Corp (St. Paul, Minn) has designed an externally microprogrammable
32-bit microprocessor called Proteus. As presented in the Rochester,
NY Custom Integrated Circuits Conference, the chip has nearly 42,000
transistors implemented in 1.2-micron double-level metal CMOS.
Although originally designed to demonstrate the CMOS cell library,
Proteus has the practical potential of emulating other processors. The
chip has a specified cycle time of 120 to 200 ns, dependent on the set
of microcode used and the access time of the external RAM or ROM
that stores it. A major goal of the project was to show that
semicustom design methodology permits fast low cost design. With less
than four man-years of development time, Proteus has demonstrated
to system designers the possibility of ‘‘rolling their own”’
microprocessors from standard cell libraries.—J.B.
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UP FRONT

The VMEbus rolls as agreement is forged

A salvo of Motorola VMEbus product introductions has been
reinforced by a multiple-source agreement with Signetics/Philips.
Motorola Semiconductor Products Inc (Phoenix, Ariz) will become a
second source for Signetics (Sunnyvale, Calif) VME boards, such as the
System Controller Board (SMVME1500) and the Intelligent Multiple Disk
Controller Board (SMVME4300). Signetics will in turn produce a version
of the Motorola designed 68010 microprocessor. At the same time,
Motorola has added nine new VME modules to its line. These include
an Ethernet controller that connects VMEbus nodes to Ethernet, and a
monoboard microcomputer based on the 68010.—J. V.

ISO computer communication protocols to replace proprietary standards

Practical application of the International Standards Organization (1SO)
software protocols for computer communications is no longer a gleam
in the standards maker’s eye. For example, stimulated in part by the
predicted success of next month’s National Bureau of Standards
sponsored 1SO protocol demonstration at the National Computer
Conference in Las Vegas, Data General will replace the proprietary
network and transport protocols in its Zodiac networking package
with the 1SO Internet and Class 4 Transport protocols. Not to be left
behind in what is becoming a race to ‘‘go 1S0,”” Burroughs Corp will
make the I1SO protocols an integral part of the Burroughs Network
Architecture. And, Tektronix says it will implement 1SO software to
allow its terminals, instrumentation controllers, and development
systems to be 1SO compatible. All of these conversions mean that
computer system designers will be able to hook up more and more
disparate computer-based gear regardless of manufacturer—without
expensive protocol converters.—H. H.

System design lags, VLSI advances

Setting the tone for the Custom Integrated Circuits Conference in
Rochester, NY, General Electric (Triangle Park, NC) vice president
James E. Dykes in his keynote address pointed out the growing gap
between VLSI designers and system designers. He called for the
establishment of standards for design systems VLSI and CAD tools as a
first step toward bringing the two disciplines together. He also noted
the need for better CAD systems to allow direct translation of systems
to the chip level. Finally, Dykes proposed greatly expanded training
for system designers to increase the number of engineers from the few
thousand currently involved in the VLSI design to the hundreds of
thousands needed to make VLSI system design meet its promise.—J.B.

Motorola adds a chip to the 256-Kbit pot

Introduction of Motorola’s 256-Kbit dynamic RAM chip at this year’s
Electro conference is one more signal that U.S. manufacturers are
finally responding to Japanese incursions. With substantial numbers of
256-Kbit RAMs from Japanese producers (including Fujitsu, Toshiba,
Mitsubishi, NEC, and Hitachi) already on the market, stateside
companies have to overcome a long lead. Samples of Motorola’s chip
will be available in the second half of 1984, with quantity production
beginning late in the year. Mostek already has samples of a 32-K x 8-bit
RAM in the field and will introduce a 256-K x 1 device next year. And,
a few customers of both Texas Instruments and Intel have received
some 256-Kbit chips for sampling.—J. V./S.F.S.
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Like DE(Cs.

*

$8,845 system price

Media and software
compatibility with
B DEC’s RX02 8” floppy
256 KB minimum... (vs. Micro/PDP-11’s

up to 4 MB! non-compatible 5%” floppy)

8-quad slot
Q-BUS card cage

Supports RT-11, RSTS,
RSX-11M-PLUS,
UNIX, and
TSX-PLUS

1.0 MB floppy disk
back-up (vs. 2 x 400 KB
for Micro/PDP-11)

Two fans in card cage
area (vs. one in

Micro/PDP-11)

2.
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e
o

RLO2-compatible i |
51" Winchester disk; 1 You can buy DEC’s Micro/PDP-11 with its impressive i
10 MB, 20 MB, or B array of features...or you can get Dataram’s A22 —an [
40 MB bilit ] LSI-11/23 based minicomputer that gives you a whole ]
Cepaniity lot more...for a lot less dollars! Like an 8”
il RX02-compatible floppy. 40 MB 51~ Winchester and ]
| % cartridge tape capability. And two fans that fi
X $ provide push-pull air flow in the card cage area.
Cartridge tape : : 2 [
e i For more information, forward this coupon to us, or,
capability N for faster response, call (609) 799-0071. :
| O Send information. O Contact me immediately. |
B Name ]
= Company :
I Address I
*$8,845 is single-quantity domestic price for A22 with LSI-11/23, I City State Zip Phone '
256 KB, 10 MB Winchester and RX02-compatible 8~ floppy I I
DEC, LSI-11, Micro/PDP, PDP, RSTS, RSX, and RT-11 are trademarks of Digital Equipment Corporation Dataram Corporation, Princeton Road, Cranbury, NJ 08512

TSX-PLUS is a trademark of s&h computer systems, inc CDGBu

UNIX is a trademark of Bell Laboratories LT
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Dataram Corporation O Princeton Road O Cranbury, New Jersey 08512 O Tel: 609-799-0071 O TWX: 510-685-2542




UP FRONT

Algorithms to be developed to match new parallel computer speeds

Pipelining, data flow, multiple processors, and other parallel hardware
architectures for tomorrow’s faster computers show much promise.
However, it’s a poorly kept secret that the classic algorithms used to
solve design problems are made for serial machines and just don’t
work well in parallel architectures. But, parallel hardware designers
need not despair; the Air Force Office of Scientific Research at
Bolling Air Force Base in Washington, DC is starting what it calls a
Fast Algorithms Initiative. The program will address (and support)
good algorithm ideas for large scale computation that are also suitable
for emerging parallel hardware architectures. Both hardware and
software designers will need to keep track of what this project turns
out and may even want to submit some ideas themselves.—H.H.

Versatec enters the world of CAE

A well-known manufacturer of high end plotters, Versatec Corp
(Santa Clara, Calif), is in the process of transforming itself into a
computer aided engineering company. The company, owned by Xerox,
is adapting schematic capture, place-and-route, and logic simulation
software to the Xerox Star system, known in the office automation
world for its window management in an Ethernet-based environment.
Versatec is still in the process of getting a full suite of design software
running on the Star system, but intends to incorporate the Star’s
flexible user environment along with such engineering packages to
generate test vectors for ATE equipment. In addition, the company will
call upon the existing software (eg, word processing and data
management) already available on Star office systems to use as a
competitive edge.—T. W.

‘“‘Safe’” ROM BIOS for IBM PC-compatible computers

Designers developing personal computers to be ‘100 percent’’
compatible with the IBM PC do not have to spend tedious hours
writing the Basic 170 System (BIOS) code and risk infringing upon
IBM’s copyright any longer. They can instead buy a PC-compatible
BIOS package for $100,000, embed it in ROM, and be assured via a
$2-million insurance policy against a copyright infringement suit that
their newly designed PC-compatible computer does not infringe on
IBM’s BIOS. Phoenix Software (Norwood, Mass) went through
meticulous procedures that company president Neil Colvin says was
‘‘a technologically unchallenging effort but an overwhelmingly difficult
legal hurdle to overcome.’” Part of the procedure was to develop a
functional specification for the IBM PC BIOS from IBM’s reference
manual and hand this specification to an independent software
developer who knew nothing of the BIOS. Phoenix became the single
interface point between the developer and the test group that was
geographically distant from the developer and that developed the test
procedures to ensure that the new BIOS was compatible with the PC.
Only written communications describing problems were transmitted
between test group and developer. Phoenix followed all these

steps at the advice of legal counsel after numerous PC-compatible
manufacturers were challenged in court by IBM with the claim that the
BIOS written by their engineers infringed upon IBM’s copyright.—N.M.
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etworking Your System?

Change a

12 Month Desngn Cycle

Time. Developmen
Time to market.
If you're building your new

computer system around a LAN, -

you're in a race agamst time.

Ethernet* gives you a fast
start, but the protocol software
and system integration efforts
can take as much as a year —
even longer.

But now you can shorten that
design cycle. With EXOS™, from
Excelan. EXOS technology gives
you a complete LAN capability,
hardware and software, that sim-
ply plugs into your computer
system’s backplane. Integration
takes next to no time.

s a trademark of Xerox on. Multibus is a trademark of Intel Corp
Ul ademark of AT&T Bell Laboratories. EX

days — even sooner. |

EXOS, or EXcelan Open
Systems, is a family of Ethe
front-end processor boards,
standard high-level protocol
software which runs on the front
end processor, and network ap-
plication software which runs on.
the host computer.

“Excellence in Local Network Technology’*

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

1. Unibusis a trar ark of
trademark of Excelan, Inc

CIRCLE 4

EXOS. It gives your co
puter system a compl
capability with the ease of plu
in integration. That can change
your design cycle from 12
months to 12 days. And get your
product to market before your
competition.

i Equipment Corporation. Q-Bus is a trademark of Digital Equipment Corporation
right © Excelan, Inc., 1984. All rights Reserved




A SHORT
20,000-HOUR




And wave goodbye to the
competition.

Presenting the Shugart 712.
Our new 5.25" half-height 10 Mbyte
Winchester.

Its a high performance compact
that redefines reliability. So much
so, it outdistances all other half-height
Winchesters.

For starters, it runs at an MTBF
of 20,000 power-on hours. That's
60% longer than other drives.

And its roomy. With 10 Mbytes
of formatted storage.

Plus four-point shock and vibra-
tion mountings, for a very smooth
ride. And rugged enough to with-
stand up to 40 Gfs.

The 712 is based on 3370 flexure
technology, bringing mainframe
horsepower down to size.

And our new, low-mass head
design complete with pre-amp is
standard equipment, too. This makes
flying height more uniform. And
data integrity a given.

All this was made possible by
our venture group approach. A spe-
cially chartered engineering and

manufacturing team that makes sure
the bugs are out the first time out.

And we make sure they have
everything they need. Like the $40
million investment we made in
capital equipment.

Which includes more progressive
assembly lines. Class 100 clean
tunnels. Even a more advanced
spindle motor.

In short, everything you need for
single-user personal computers.
Intelligent workstations. And, down
the road, multi-tasking software.

You won't have to reinvent the
wheel every time you want to
redesign, either Thanks to our 1600
controller with built-in SCSI. Plus
the drive level interface standard.

So test drive the 712 today. Or
its 5 Mbyte version, the 706.

Just call your local Shugart sales
office. Or, contact Hamilton/Avnet,
our authorized distributor.

And find out how a little drive can
take you a lot further.

Shugart

Right from the start.

Milpitas, CA (408) 263-2600; Costa Mesa, CA (714) 979-1935; Thousand Oaks, CA (805) 496-5388; Minneapolis, MN (612) 546-4411,
Richardson, TX (214) 234-3568; Framingham, MA (617) 879-1700; Saddle Brook, NJ (201) 368-8445; Atlanta, GA (404) 436-0953; Toronto, ONT (416) 475-2655,
Paris, France (1) 687-31-41; Munich, West Germany (089) 786-021; London, UK. (44) 4862-24527 © 1984 Shugart Corporation
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EDITORIAL

WHAT'S A COMPUTER JOURNALIST?

One unfortunate by-product of the Watergate crisis was the emergence of a new gener-
ation of journalists who saw the profession as a shortcut to fame and fortune. Of
course, journalism no more provides an automatic ticket to success than does engi-
neering or any other profession. But, the new journalists are a determined crowd.
In search of big bucks, the post-Watergate kids have swarmed to each and every new
fad—most recently, personal computers.

Because objectivity, detachment, and humility don’t carry much weight in their
lexicon, the new journalists find ample opportunity to promote themselves and each
other (‘‘you mention me in your column and I’ll mention you in mine’’). In addi-
tion, to co-opt the glamour of the industry they claim to cover, they call themselves
‘“‘computer journalists.”” A few weeks ago, for example, the Boston Globe ran an
article in which the writer raved about a young woman who had taken over a suc-
cessful newsletter and turned it into a slightly less successful one by renaming it and
shifting its emphasis from semiconductors to personal computers. The Globe writer
characterized the woman as the ‘“‘doyenne of computer journalism.”’

This could all be dismissed as just another passing fad, except that one of the ‘‘computer journalists’’ has
reached a new level of arrogance by choosing to question the ethics of the technical trade press—the
magazines that have been covering the technology while the ‘‘computer journalists’® were writing their gossip
columns. In his ‘“‘Periscope’’ column in the San Francisco Sunday Examiner and Chronicle, John Dvorak
launched his offensive with the headline: ‘“The sorry state of high-technology journalism.”” After crediting
himself with having written the most thorough analysis of Apple’s Macintosh, he continued as follows: ‘“Most
of the specialized journals are written primarily by public relations firms for their clients. When you see an
article in Byte or Electronics, for example, and it is supposedly written by some engineer or corporate
president, you are being fooled. With few exceptions, the article was ghost-written by one of the many Silicon
Valley hi-tech PR firms and put into the magazine because the company advertises a lot...Even most of the
so-called news items are simply rewritten (if that) press releases. The public relations firms grind them out,
and the ‘‘journalists’’ lightly edit them.’’ Since Dvorak’s column appeared on April Fools’ Day, it is just
possible that the joke is on me. However, the friend who sent me the clipping didn’t think it was a joke—and
I doubt if the editors of Byte and Electronics did either.

Unfortunately, there is just enough truth in what Dvorak says to trap the unwary reader into believing all
of it. It is true that not all engineers write the articles that carry their bylines—just as not all celebrities write
their own memoirs. Some do not have the time, and some do not have the ability. In Computer Design, for
example, I would estimate that 20 percent of the contributed articles are initially ghost-written. But, the
articles are then heavily rewritten by our editors and checked for accuracy by the bylined authors. Of course,
if the manuscript is too commercial, it is not accepted. Articles are solicited, accepted, and edited solely to
inform readers and fulfill our editorial plans—not ‘‘because the company advertises a lot.”’

The main reason magazines do a lot of editing, research, and original writing (and scrupulously avoid
pandering to advertisers) is simple. It is known as competition. A magazine must serve its readers and
maintain a high readership or it will soon die. The only publications that can get away with running unedited
press releases are newspapers. By the time a monthly magazine appears, its readers already know the basic
facts—they need in-depth and technically knowledgeable news analysis. Of course, Dvorak doesn’t have to
worry about competition because he works for a monopoly newspaper.

Furthermore, magazines such as Computer Design are able to do a better job because they hire engineers as
editors. We have six graduate engineers on the editorial staff, and most of them worked as design engineers
before switching to journalism. For example, John Bond—who wrote the staff report in this issue—is an
engineering graduate of the U.S. Naval Academy. He has worked as an engineer for General Dynamics, the
Air Force, and Texas Instruments. He also worked for two competing magazines and for Digital Equipment
Corp, before joining our magazine. His report on 32-bit microprocessors certainly doesn’t follow a script
handed out by PR people of the companies advertising in Computer Design. In fact, less than half of the
companies mentioned in Bond’s report advertise in our magazine. And, their PR people don’t send out press
releases saying they are having trouble making 32-bit processors or that they won’t be introducing them until
next year. That sort of information has to be dug out the hard way.

So, if anyone can claim to be a computer journalist, I would think that a professional like John Bond
should take precedence over a gossip columnist like John Dvorak. In fact, he may even be a doyen.

Nk Lol

——

Michael Elphick
Editor in Chief
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FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

The DAS gives you a choice.

Who needs limits — on your
capability to solve a problem, or on
the value of your investment? That's
why we built the DAS. You
configure it. You upgrade it. So you
fit the solution to the problem.
Without the limits imposed by
monoalithic instruments.

Configure your own.

Choose from six different data
acquisition modules and two
pattern generator modules. You
can combine up to six modules to
design your own analysis system.

You decide — 96 channels for
software analysis. General purpose
25 MHz software and hardware
analysis. 100 MHz hardware analy-
sis. High-speed hardware analysis —
330 MHz or 660 MHz. Pattern
generation. And add GPIB, RS-232,
tape drive, line printer and hard
copy support if you want.

Microprocessor support?
None better.

The best in the business.
You can design your own
custom disassembly, using our Ex-
tended Define Mnemonics firm-
ware, or choose from our

support packages:
8080 6800 | 68000 | 65C02
8031 6801 68008 | 1802
8039 6802 | 280 1805
8085 6803 | 28001 | NSC800
8086 6805 | 28002 | F9450
8088 6808 | 28003 | 1750A
80186 6809 | 28004 | UNIBUS
80188 68121 | 6502 Q-BUS
GPIB ASCIl | EBCDIC

We've got color.

Nobody else does. Color
makes the DAS the easiest design
tool on the market to view, to use, to
understand. You work faster
because you spot hardware and
software errors faster.

Time to talk about your design.

Call your Tektronix sales
engineer and talk about your
applications. We'll help you
design your DAS.

TEKTRONIX LOGIC ANALYZERS

v 2

For further information, contact:

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 Tekironix Sales Office nearest you, contact: Phone:
800/547-1512, Oregon only 800/452-1877,

TWX: 910-467-8708, TLX: 15-1754, Cable: TEKTRONIX
Europe, Africa, Middle 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

Copyright (¢) 1983, Tektronix, Inc. All rights reserved. LAA-055

Tektronix

Circle 7 for Literature
Circle 85 for Sales Contact

COMMITTED TO EXCELLENCE



Inkin
Calithe MAN
from

COMPUTROL

Ask him about MEGALINK for LOCAL AREA NETWORKS. Because
only these LAN systems from Computrol are specifically
designed for industrial real-time applications — from
CAD/CAM to process control and factory automation.

Megalink Systems include both hardware and software and
interface to virtually any processor you have on line:

» PDP-11 Series
* LSI-11 Series

» VAX Series
- DEC PRO/350

« All Multibus
systems

So call the specialists in
“network communications
forindustry” Call the man  MULTIBUS!

from Computrol. ’
Ask him to explain how

modular Megalink solves

networking problems by

providing custom solutions
that are as economical
as they are innovative.

Call Ken Still. At

(203) 544-9371. If his line

is busy, talk to Don Babbitt.
Orto one of our systems

engineers. TPOP, LSI, VAX and PRO/350 are trademarks of Digital
Equipment Corp. Multibus is a trademark of Intel Corp.

*LAN =local area network

Network
Communications
for Industry

PRINTER

DIV!SION OF KIDDE AUTOMATED SYSTEMS, INC.

KIDDE

15 Ethan Allen Highway « Ridgefield, Connecticut 06877 « (203) 544-9371
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' N \ cali watch
the entire Whizzard
fMily ill 3Do Because the

industry’s widest range of high performance
graphics systems now has a whole new dimension.

A third dimension.

Which means now you can buy 3D Megateknology
starting for under $12,000. For instance, the Whizzard
1600 desktop design terminals with color or mono-
chrome capabilities, very high resolution and VT-100™
compatibility.

Or our Whizzard 3355, which holds the speed
record for its price range—400,000 vectors per second—
thanks to our one-of-a-kind Graphics Engine™

Then there’s the ultimate computer graphics
system: the Whizzard 7200. [t guarantees remarkable
speed and flexibility, modular architecture that
supports high resolution and real-time dynamic color
raster displays, and unmatched interactive graphics
capabilities.

Plus, with every one of our products you get
Megateknology—our longstanding trademark of inno-
vative design, quality and high reliability.

There’s a whole new dimension to our Whizzard
family, thanks to the latest in 3D Megateknology.

Watch it add more dimension to your creativity.

That’s

Megateknol

World Headquarters + 9605 Scranton Road + San Diego, California 92121 + 619/455-5590 « TWX: 910-337-1270

See us at SIGGRAPH,
Booth 606, July 24-26.

EEE MEGATEK

EEE CORPORATION

...n A UNITED TELECOM COMPANY
Making History out of State-of-the-Art

European Headquarters + 34, avenue du Tribunal-Fédéral - CH-1005 Lausanne, Switzerland - Telephone: 41/21/20 70 55 - Telex: 25 037 mega ch

VT100 is a trademark of Digital Equipment Corporation
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Free poster

Colorful 29” x 21" wall poster
shows the Harris family of
CMOS circuits from a dramatic
new viewpoint. It's out of this
world! To obtain your free copy,
send letterhead request or your
business card to:

Harris Semiconductor

Digital Products Division, P.O.
Box 883, MS 534035, Melbourne,
Florida 32902-0883.

Harris. Exploring new
frontiers in CMOS.

Taking CMOS to greater dimensions.
Harris has your total CMOS system solution.

No one comes close to Harris when it comes to CMOS.

Since the very beginning, Harris has been your competitive
edge in low-power CMOS ICs. Making more technical
breakthroughs than anyone —including the first 4K CMOS
RAM, first 256K RAM module, first 16K CMOS PROM, and
n}1108t rgcently, the world’s first 16-bit CMOS microprocessor —
the 80C86.

Right now, Harris offers a complete line of CMOS products. All
available in commercial, industrial and military temperature
ranges, in a variety of package options. Ready to give you that
low-power CMOS edge in your new system designs and
upgrades.

80C86 16-Bit CMOS CPU and Peripheral Family

All the performance of NMOS circuits but only 10% of the
power required. It’s yours with the Harris 80C86 series. Full DC
to 5 MHz frequency range with low operating (10 mA/MHz) and
standby (500 xA)current requirements. Static design and low-
power SAJI CMOS combine for outstanding performance
characteristics with complete 8086 hardware/software
compatibility.

Synchronous and Asynchronous CMOS RAMs

Low power or high speed, Harris has the CMOS RAM solution
for you. Six-transistor cell construction assures you of data
stability and low standby power operation. With access times as
low as 70 ns.

CMOS Fuse-Link PROMs

Nothing beats Harris CMOS fuse-link PROMs for long-term
data stability. And with 15 mA/MHz operating current (50 x A
standby) and 120/90 ns access times, your competitive edge in
system design is guaranteed.

At Harris, CMOS isn’t slow anymore.

Isn’t it time you put the total CMOS system solution to work
for you? Contact your local Harris sales office, representative or
distributor to find out more about the full spectrum of Harris
CMOS microprocessor and memory products.

Harris Semiconductor Digital Products Division,
PO. Box 883, MS 53-035, Melbourne, Florida 32902-0883.

Harris Semiconductor Sector: Analog-Bipolar Digital
CMOS Digital-Gallium Arsenide-Semicustom-Custom

Harris Technology... Your Competitive Edge

& HARRIS
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LETTERS TO THE EDITOR

Predicting microprocessor reliability
I read with interest Carl P. Oppenheimer’s
article, ‘‘Reliable Designs Begin with the
Basics” (Aug 1983, p 93). The article
treats microprocessor reliability predic-
tions as a lost cause because design flaws
can cause erratic operation. However, one
of the basic rules of any reliability predic-
tion is that the design be in accordance
with generally accepted practices. Then a
prediction can be made based on the relia-
bility of the individual components.

This prediction can be quite realistic,
since it is based on data that has been
accumulated for over 20 years. In fact,
many manufacturers are now using pre-
dicted MTBF as a part of their specifi-
cations. These predictions are also used
to determine service and spare parts
requirements.

Since it is relatively easy to predict
microprocessor system reliability with the
data base that is available today, one
wonders why it is not used more as a sales
tool. I have noticed it advertised heavily
for many Japanese digital products.
Could it be that they are about to beat
us in this area too?

Michael Hordeski
Siltran Digital

2250 Monterey Rd
Atascadero, CA 93422

Educating the public

The February 1984 editorial, ‘“The Com-
puter Illiteracy Threat,”’ is very much to
the point. But it is not just excessive hype
that is ruining the bright future for the
industry. Just about everyone is ignoring
that the public has been offered a tool
that it does not know how to use.

Graphics capabilities are not only use-
less, they are a threat to a public that has
been left untutored in the meanings of
visual communication. Willful color
manipulation because it is available and
technically possible, is worthless for most.
One must know how to channel, what the
subliminal metaphor is that has been trig-
gered, and what the human factors of the
psychological response are.

Indeed, by creating this magic tool, and
pushing it on the public, it is the respon-
sibility of the industry (made up of those
who have often detested the humanities)

20 COMPUTER DESIGN/June 1, 1984

to explain and relate, to equate and sim-
plify. And, if the members of the industry
cannot do this, then they should hire
someone who can.

Odeda Rosenthal
East Hampton, New York

Industry teams up with academia
The increasingly common alliances between
industry and academia (Apr 1984, p 6)
portend further economic hardships for
working engineers. Too much of the work
previously assigned to industry’s engineers
is now diverted to the campus, where it
is performed, in the guise of ‘‘research,”
by greedy professors and grossly under-
paid graduate students.

It is a trend that must be resisted.
Irwin Feerst
Committee of Concerned EEs
PO Box 19
Massapequa Park, NY 11762

There's more than one DSP chip

I have just finished reading Surendar
Magar’s article ‘‘Signal Processing Chips
Invite Design Comparisons’’ (Apr 1984,
p 179). I was very disappointed to dis-
cover that Computer Design would print
an article that appears to contain tech-
nical information, but turns out to be
nothing more than a slanted opinion or
an advertisement for a particular system.

The author ignores other DSP chips
that are commercially available and which
may be superior to the TMS32010. How-
ever, because of his choice of chips, the
TMS32010 appears to be the best DSP chip
available. That is far from reality.

For example, the Fujitsu MB8764 DSP,
which is currently available, was not mem-
tioned. Furthermore, the author com-
pletely neglected to mention the AT&T
Bell Labs Dsp chip which, although it
may not be commercially available to any-
one outside of AT&T, was the first DSP
chip developed. In fact, recent generations
of the chip continue to lead in the area.
Also, any customers within AT&T would
be comparing any other chip to the Bell
Labs Dsp chip.

My disappointment is that I expected
that at least an editor of the article would
catch the omissions.

Salomi T. Charalambous
AT&T Information Systems
307 Middletown-Lincroft Rd
Lincroft, NJ 07738

Letters to the Editor
should be addressed:
Editor in Chief
Computer Design

119 Russell St.
Littleton, MA 01460




The Ultimate In
IEEE-488 Data Storage

So It’s Always There When You Need It

Dylon, the world leader in magnetic tape systems
and controllers for GPIB (IEEE-488) users, offersthe
ultimate in data recording and storage. Whether your bus
controller system is Hewlett Packard, Tektronix, Fluke,
DEC or the IBM Personal Computer, you keep the data
you need at a cost you can afford.

Built for reliability. Dylon magnetic tape controllers
and systems give you field-proven dependability in such
demanding applications as military aircraft, shipboard or
other mobile installations throughout the world.

And our product range fits your data collection
needs. Not the other way around; all products provide
industry standard formats for information interchange,
with %2” tape speeds from 12.5 to 75 inches per second
and recording densities of 800 cpi, 1600 cpiand 6250 cpi.
One quarter inch cartridge systems at 1600 or 6400 cpi
are also available.

B Data

o B
O O Corporation

9561 Ridgehaven Court San Diego, CA 92123
CIRCLE 12

All that capability plus total support. Dylon applica-
tion engineers are available to assist you, and our products
carry a 12-month warranty. For extra security a low-cost
annual fee extends your warranty indefinitely, saving you
money and keeping your network running. Whatever tasks
your IEEE-488 instruments perform, Dylon makes it possible
for you to store the data safely, conveniently and in the
most cost effective manner possible.

Discover Dylon -
the PERFORMANCE ALTERNATIVE

Call (619) 292-5584 or return this coupon for more
information. Distributor and OEM inquiries invited.

Name Title
Company

Address

City/State/Zip
|IEEE-488 System Type
Application




Your future is ensured when you make Western
Digital your partner in storage management tech-

nology. We've led the way with
p non-stop innovation, from the first
single chip floppy disk controller

nearly a decade ago to the broad-

est offering of chip and board-level floppy, Win-
DISK STORA E? chester and tape controllers today.
- Systems in Silicon.

What makes us unique are our extensive VLSI
capabilities. Designing and manufacturing our own

proprietary chips enables us to 1) pack more perfor-
mance into our controllers than is possible using

B B B geperal purpose LSI, 2) continuously integrate more
and more functionality into fewer and fewer
devices, 3) and provide you with an unending path
to lower cost and higher performance as we ride the
experience curve.

Chip-to-board synergy.
Solutions are what we offer systems builders.

Having us build you a board-level disk controller




based on our chips does more than get you to mar-
ket more quickly. It enables you to make us your
technology partner at the systems integration level.

Whether you choose one of our standard
boards, with more than a dozen combinations of
host and drive interfaces, or have us design and
build a custom, proprietary version for your system'’s
special needs, our engineers work as a virtual
extension of your own engineering capabilities.

Leading edge manufacturing.

To meet your high volume needs, we've invested
in new, state-of-the-art automated board manufac-
turing and test facilities in the U.S. and Europe.

To keep you competitive, we're constantly ® ® =
integrating more functionality onto our board-
level products, driving down cost while we boost per-
formance. Our investments in surface-mount tech-
nology, and commitment to stay at the leading edge
of this revolutionary approach to board manufacturing,
will accelerate the integration process, enabling us to

pack dramatically more into dramatically less space.

i 7o

|
e

¥
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Take control of the future.

More leading manufacturers of personal com-
puters and office automation systems buy storage
management controllers from Western Digital than
from any other company. Make us your source for
disk and tape controllers and you get more than
high technology products. You get a corporate com-
mitment to do all we can to see you succeed. Take
control of the future. Call our Controller Hotline,
714/863-7827. And ensure your success.

STARTS HERE.

For the complete story of our storage management capabilities and a
poster-size reproduction of the illustration above, send your business card
to Western Digital, SM Literature, 2445 McCabe Way, Irvine, CA 92714.
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" Backin
1959 when
computer
graphics was
barely a con-
cept, CalComp
pioneered the first computer-

i driven plotter. Since then weve
had one successful product after
another, and the momentum has
never been greater than it is now,

Versatile DUAL-MODE™

pen plotters fill out the line.

To offer you the broadest line of

plotters in the indus-
try, we've introduced
anew generation of
intelligent, micro-
processor-based
DUAL-MODE™ pen
plotters. They give you the ver-
satility to run unattended, contirr-

" uous roll batch jobs, as well as

drawings on cut-sheet or pre-
printed forms: :

The fastest electrostatic

plotters in the industry.

CalComp offers a complete line
of electrostatic plotters. With the
fastest paper travel speeds in the .

industry, you get fast
finished-quality plots-at an
affordable price.

An unmatched choice in

' precision digitizers.
Known for accuracy and relia-

* . bility, CalComp digitizers range

from a small 1l-inch (2794mm)
square to tablets as large as
44 x 60 inches (11176 x 1524mm), with

THE MOMENTU



solutions quickly. and cost-
effectively. :

Displays draw on local

intelligence.

We've also enhanced our dis-
play family with a valuable option
that lets you use the intelligence
of your terminal for.developing

advanced features such
as rear projection and
microprocessor control.

Powerful new CAD customized graphic applications.
systems.
The new CalComp System 25 Move forward with the

‘leader. ,
CalComp will introduce d wide
array of state-of-the-art products
this year. Our 25th anniversary
year. That's the kind of momen-
tum that has made CalComp the
leading supplier of computer

interactive CAD system is
designed to meet your most

" demanding design and drafting
needs. Configured-as a small
stand-alone system or a large
multi-station network, System
25 delivers the most complete

MISG
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OVEMENT TOWARDS INNOVATIVE GRAPHICS PRODUCTS.:

graphics equipment, with
the most complete product
line in the industry.

You'll find CalComp plotters,
displays, digitizers and CAD sys-
tems in every corner of the world,
supported by a comprehensive
sales and service network.

. As you can see, the momentum

is growing every day.

CALCOMP, 2411 \X/est L.a Palma
Avenue, PO. Box 3250, Anaheim,
CA 92803. ' '

In continental U.S., except Cali-
fornia, call (800) 556-1234, ext. 156.
In California.call (800) 441-2345,
ext. 156.

'CALCOMP

A Sanders Company

NG



Because
You need to run
FORTRAN programs
10X to 100X faster...

Mini-MAP makes it practi-
cal to apply array process-
ing to general-purpose sci-
entific and engineering
computing.

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

Practical in terms of
throughput: Because it is
an array processor, Mini-
MAP increases the computing speed of a mini or super-
mini computer as much as 10 to 100 times. Where it takes
a typical minicomputer minutes to perform tasks such as
image rotation, Mini-MAP reduces interactive response
times to seconds. Your computer may require hours to
perform each step of a trial-and-error-process such as simu-
lation, but Mini-MAP, can zip through in mere minutes.

DEC, PI AX f Digital Equ

AN
Mini-MAI 1 trademark of (

| re trad ment (

We built Mini-MAP."

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

Some practical things to
know about Mini-MAP:
32-bit DEC™ floating point format [] Interfaces to DEC
PDP-11, LSI-11, and VAX-11 series [] Up to 16 MBytes

of data memory [] 1024 x 1024 2-D FFT in 8.8 seconds

[] Extensive software tools plus dedicated applications assis-
tance including training, convenient parts depots, and field
service staff support our worldwide installations.

To find out how Mini-MAP can work for you, call toll
free 1 800 325-3110.

5

40 Linnell Circle, Billerica, Massachusetts 01821 e 617/272-6020 ® TWX 710-347 0176
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Superminis assert superiority through superior

The flurry of recently released 32-bit
minicomputers dampens rumors that
micros have taken over the minicom-
puter world. Some say this renewed
vitality stems from recognition of the
need for an intermediary in the
micro-to-mainframe link. Others
maintain that minicomputers have
always occupied a special niche
because of their superior price/
performance ratios, and interactive
natures.

Heading for top ranking in the
supermini field, Gould extends its
Concept 32 family with the addition
of the 32/97xx, and Digital Equip-
ment Corp puts together a machine
that supplies more raw power than
the familiar VAX 11/780. Meanwhile,
Harris Corp extends its 48-bit line
with the entry level He0, and Modular
Computer Systems Inc joins the
32-bit ranks with its Classic 32/85. In
addition, AT&T launches its long-
awaited line of mini and supermini
machines.

Even more diverse than the com-
panies promoting them, these
machines fit every conceivable need.
Common to all is a smaller sized
package. This is made possible by
increased use of VLSI to replace dis-
crete IC packages, and the heavy use
of 256-Kbit RAM in main memory. In
addition, most support Unix, and re-
main compatible with other family
members by running proprietary
operating systems.

Cutting down on package size

Harris Corp’s (Computer Systems
Division, 2101 W Cypress Creek Rd,
Fort Lauderdale, FL 33309) H60 has
a 48-bit CPU, which is contained on
only two boards. The 256-Kbit RAM
allows 6 Mbytes of memory to reside
on a single board, while retaining all
standard error detection, error cor-
rection, and diagnostic features. An
example of this is the optional single
board integrated scientific arithmetic
unit (ISAU) hardware processor that
supplies a 50 percent increase in float-
ing point performance over equiva-
lent software routines. The ISAU
contains 900 fewer ICs than the previ-

ous 5-board implementation, a reduc-
tion achieved through heavy use of
VLSI and custom gate arrays contain-
ing more than 8000 gates.

Inside this 30- x 19- x 30.5-in.
(76.2- x 48.3- x 77.5-cm) cabinet is a
CPU, an 80-Mbyte, 8-in. Winchester
disk drive, a 23-Mbyte cartridge tape
drive, and a communication con-
troller. The unit can support up to 32
interactive users, and its performance
is rated at 80 to 110 percent of that
provided by a VAX 11/780.

Operating at nearly 1 mips, the Harris
60 uses VLSI/LSI circuits, custom gate
arrays with over 8000 gates, and a
256-Kbit RAM to decrease bulk.
Performance enhancements such as the
integrated scientific arithmetic unit
(ISAU) increase reliability.

To supply this performance level,
the cpU includes a 6-Kbyte cache
memory formed of 150-ns bipolar
RAM—half storing instructions, half
operands. The unit currently runs the
proprietary virtual memory operating
system (VOS) to maintain software
compatibility with more powerful
family members. Unix support should
appear by the end of the year.

Aiming for a similar sized box,
Gould (Computer Systems Division,
6901 W Sunrise Blvd, Fort Lauder-
dale, FL 33313) fielded the Power-
Node 6000 series. Composed initially
of PowerNode 6030, 6050, and 6080,
the series’ performance is rated from

numbers

1.5 to 3 times that of the 11/780. The
entry level 6030 packages 2 Mbytes of
main memory with an 80-Mbyte Win-
chester drive and 60 Mbytes of car-
tridge tape in a 30- x 29- x 30-in.
(76.2- x 73.6- x 76.2-cm) cabinet. It
is based on a 3-board, 32-bit CPU.

The supermini architecture of the
high speed TTL CPU accommodates a
32-Kbyte, 2-way set associative cache
memory. This memory provides
150-ns effective access time. Virtual
addressing for up to 16 Mbytes, in
conjunction with demand-paged hard-
ware memory management, allows
handling of large programs.

A second processor in a tightly
coupled configuration raises the com-
putational power of the 6080 by as
much as 80 percent. As in the Con-
cept series, this internal processing
unit handles computation-bound tasks
for the cpu. The UTX/32 operating
system for the series is based on the
Berkeley 4.2 BSD Unix, with features
from Unix System V. This operating
system supports virtual memory man-
agement, as well as the tightly coupled
dual processors used in the 6080.

The Classic 32/85 marks Modular
Computer’s (Modcomp, 1650 W
McNab Rd, Fort Lauderdale, FL
33310) first venture into the high per-
formance 32-bit world. With the
cpU’s effective cycle time of 100-ns
and extended microinstruction word
length that allows parallel internal
operation, Modcomp leaves its tradi-
tional 16-bit realm. Aimed at answer-
ing needs for realtime response, this
machine provides rapid movement
between priority based tasks with
extremely fast context switching.

The 32/85’s instruction set proces-
sor is a complete ALU that consists of
a functional microprogrammable
processor with hardware multiply
and floating point arithmetic. Its con-
text file is a high speed RAM con-
taining 128 sets of 15 general purpose
registers. Operating under the control
of independent status words, the vec-
tored interrupt system is able to
switch up to 16 mapping caches (each
128 registers) and up to 128 sets of

(continued on page 28)
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Superminis assert superiority
(continued from page 27)
15 registers (each 32 bits wide) within
a few microseconds. This arrange-
ment eliminates the need to save and
restore environments under software
control, and allows the machine.to
handle fast changes when performing
in realtime environments.

The system’s multiported memory
enables concurrent parallel transfers
through up to six ports. Multiported
memory also allows shared memory
and multiprocessor configurations to
be built. Such units fill needs for high
performance applications by pro-
viding load sharing and high avail-
ability. This memory is overlapped,
not interleaved as in other systems.
Thus, failures are confined to a single
memory module, rather than allowed
to spread throughout multiple mod-
ules. In addition, the system uses
cache memory to speed effective
memory access time. This 64-Kbyte,
4-way set associative memory is
broken into 16 Kbytes per set. A least

CPY
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HARDWARE
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MEMORY

MEMORY
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MICRO
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Functional units within the central and
internal processing units that form the
Concept 32/9780 are connected by
internal buses that have 75-ns cycle
times. During each 75-ns cycle, 4
macroinstructions are in various
phases of execution, increasing the
effective throughput of the system.
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recently used algorithm is used to
maintain a record of the least recently
used set for each group of four 32-bit
words in the cache.

Raising the stakes

Gould’s high end contribution to
superminicomputer class machines
supplies all the performance of pre-
vious Concept 32 systems, plus 16-
Mbyte task addressing capability and
modular performance enhancements.
Moreover, in its basic configuration
(with cpu, 4 Mbytes of main
memory, and 32 Kbytes of cache
memory), the 32/9705 provides perfor-
mance rated at up to 4.67 million
instructions per second (MIPS).

Low end machines in this family
are based on an instruction unit/exe-
cution unit CPU architecture. The
10-K ECL CPU has a 75-ns cycle time
bolstered by the use of a 4-way set
associative cache memory and a 4-
stage instruction pipeline. Optional
performance enhancements—ie, mul-
tiply accelerator, additional cache,
shadow memory, and dual proces-
sor—raise CPU performance to the
10-MIPS level.

A floating point processor based
on high speed ECL is an integral part
of the cpu. Handling single- and
double-precision floating point com-
putation, its 64-bit wide buses permit
high speed operation. The optional
plug-in multiply accelerator (MACC)
adds 1 MIPS to the CPU’s computa-
tional power by computing products
for nine integer and floating point
instructions. Comparable to a two-
board plug-in VAX, but transparent
to the software, the MACC makes its
presence known only by the speed
with which multiply computations

are executed.
Main memory’s 300-ns read,

150-ns write cycle is reduced still
further by the use of cache memory
that resides between main memory
and the processor. The optional
32-Kbyte cache, structured with 4
banks of 8 Kbytes each, provides a
double word to the CPU in 75 ns.
Another option, user-controllable
cache or shadow memory, consists of
from 128 to 256 Kbytes of high speed
RAM. Used in conjunction with the
cache controller, shadow memory
(like cache) can be accessed within a
75-ns cycle time.

MEMORY
SUBSYSTEMS
0707

l

< BUS “>

CPU 0
— WMMU__
CACHE
64 KBYTES MAPPING lNSTi;lé?TION
T—J  PROCESSOR
&
ALl MICRO | | INTERRUPT
| CONTROL CONTROL
MICRO SERVICE
REGISTERS R

The crU in Modcomp’s 32/85 executes
two instruction sets; one compatible
with the 16-bit Classic 11/75, the other
providing 32-bit addressability. The
instruction set processor is a complete
ALU consisting of a functional
microprogrammable processor with
hardware multiply and floating point
arithmetic. Microinstructions are
contained in a writable control store.

However, whereas addresses con-
tained in cache are a function of
recent processor utilization, shadow
memory always contains the same set
of addresses. This can raise the hit
rate from the approximately 95 per-
cent attained with a large cache to 100
percent, thus guaranteeing a certain
level of performance in time-critical
applications.

The long-awaited arrival of AT&T’s
(Computer Systems Division, 222
Broadway, New York, NY 10038)
promised contributions to the
superminicomputer world let estab-
lished vendors breathe a sigh of relief.
While extensions to the family prom-
ise significantly increased perfor-
mance, the three mini level systems,
the 3B20S, the 3B20A, and the 3B20D
use readily available technology.

These systems use bit-slice bipolar
technology and 64-Kbit RAM. The
3B20S architecture relies on program-
mable micro store with capacity for 8
Kbytes of 64-bit long instructions as
well as cache memory, to attain speeds
of 1 MIpS. With 8 Kbytes of cache
enabled, the CPU can access its maxi-
mum 12-Mbyte memory in a 400-ns



effective access time. The single pro-
cessor 3B20S machine that supports
up to 100 users and performs at a rate
of roughly 1 MIPS grows into a 3B20A
attached processor system that nearly
doubles performance. Rated at 1.8
MIPS, the 3B20A uses parallel pro-
cessing, with both processors per-
forming operating system calls
independently. The unit supports 50
to 180 users and costs only 30 percent
more than the 3B20S.

The 3B20D is a dual processor unit
that provides fault tolerant perfor-
mance. To supply high reliability
(minimum downtime), one processor
acts as a hot standby for use only
when the other malfunctions. This
unit runs the Unix realtime reliable
(RTR) operating system to provide its
fault tolerant features in a realtime
environment. These reliability fea-
tures are supplied by a fully duplexed
architecture. Redundant self-
checking logic allows automatic fault
detection. All peripherals are dual
ported and the operating system pro-
vides for automatic reconfiguration
after failure. A crashproof file system
and mirrored disk volumes ensure
data integrity.

04T COTRIRIBATINS

To stay competitive, DEC (146
Main St, Maynard, MA 01754) has
introduced a new VAX, not the antici-
pated ‘“Venus,”” but an adequate
extension to the line. Along with this
extension come promises that further
additions will be made later this year.
The new VAX 11/785 provides perfor-
mance 50 to 70 percent greater than
the 11/780, bringing it up to the
1.7-MIPS range. Improved circuit
technology and internal performance
enhancements in the traditional VAX
architecture provide increased power.
Improvements include implementa-
tion of the cpu from high speed
advanced Schottky circuits, larger
cache memory, new floating point
accelerators, and writable control
store for microprogram instructions.

CPU cycle time has been shortened
to 133 ns to match the switching capa-
bility of the advanced Schottky logic.
This accelerated cycle time allows
operations to occur 50 percent faster.
Synchronization circuitry allows the
system to use unmodified /780 syn-
chronous backplane interconnect in-
terfaces, controllers, and peripherals.

Injection of a 32-Kbyte cache into
the CcPU reduces bus traffic by in-

creasing the probability that data will
be in cache. This reduces data trans-
fers from main memory and improves
170 performance. Using the same
technology and timing as the cpu,
the FP785 floating point accelerator
can improve floating point perfor-
mance 47 percent.

Another change is the storage of
microcode in RAM, instead of in ROM
as in the /780. This provides enhanced
cpU performance and facilitates
microcode updates. All in all, this
system can support 50 workstations
or 100 interactive terminals, while
maintaining compatiblility with exist-
ing software and peripherals.

In spite of all this activity, the per-
formance improvements displayed by
these machines are marked more by
evolution than revolution, and may
disappoint those looking for great
strides forward. However, recogniz-
ing that these incremental achieve-
ments were enabled through simple
circuit tweaking makes speculation
about future advances even more
exciting.

—Peg Killmon, Senior Editor

Simpler clusters emerge as local area network

Monolithic local area networks may
give way to a cluster concept. Based
on multiple clusters, each operating
within narrow geographical and
organizational boundaries, the con-
cept simplifies peripheral sharing and
cuts connect costs. Simplicity results
from tying fewer terminals together.
The cost per connection is reduced
because less data travels shorter dis-
tances at slower speeds.

This cost reduction is the goal of
vendors such as AST Research with
PCNet, Network Development Corp
with its Device Network Architec-
ture, and IBM with PC Cluster. These
offerings serve fewer users (typically
no more than 32) and run shorter dis-
tances than high speed networks such

as Ethernet. However, they guarantee
access to network resources with
lower system overhead.

Developing alternative networks
Meanwhile, a related development
focuses on cheaper implementations
of the IEEE 802.3 baseband (read:
Ethernet) specifications. National
Semiconductor (Santa Clara, Calif)
hopes that its upcoming network con-
troller chip set will find its way into
““Cheapernet’’ systems using inex-
pensive RG58AU coaxial cable rather
than the more costly RGS0AU cable
Ethernet requires. Advanced Micro
Devices and Seeq Technology, Inc
(both in Sunnyvale, Calif) may also
support this alternative, which lowers

alternative

cost while retaining the 10-Mbit/s

data transfer rate of its cousin.
Rather than competing directly
with their more expensive counter-
parts, cluster nets actually increase
high speed network effectiveness. By
focusing on natural work settings (eg,
groups of offices or a department),
they concentrate resources where
needed. Up to 95 percent of commu-
nication traffic involves accesses to
local data bases or local peripherals,
according to Albert Wong, vice presi-
dent of AST Research (2121 Alton
Ave, Irvine, CA 92714). Clustering
reduces the amount of traffic over
high speed networks. Network traffic
consists only of requests to central
(continued on page 30)
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Simpler clusters emerge
(continued from page 29)

Comparison of Clustered Networks

connections

Cheapernet PCNet Il PC Cluster Device Network

Architecture

Transmit 10 Mbits/s 800 kbits/s 375 kbits/s 800 kbits/s

speed

Topology bus bus bus bus

Access CSMA/CA* CSMA/CA** CSMA/CD polling

method

Transmission coaxial twisted- coaxial coaxial

medium cable pair wire cable cable

Maximum no. of 512 160 64 64

*Carrier sense multiple access/collision detection
* *Carrier sense multiple access/collision avoidance

data bases and access to peripherals
too expensive to dedicate to one
cluster (eg, laser printers and SNA
gateways).

Many local networks encourage
contention among users since all users
must contend for a single resource—
the bus. Fairly inexpensive resources
(eg, dot-matrix printers, 5%-in. rigid
disk drives) are connected to the same
link as the expensive resources. As a
result, it takes as much time to sub-
mit a print job to a $600 printer as
it would to a $60,000 one.

Cost—the big issue

Clusters promote efficiency by
attacking connection costs that
approach $1000 per node for typical
network implementations. Factors
affecting these costs include the num-
ber of nodes on the network, network
topology, access control method,
overall distances that the network
must cover, and the transmission
speeds needed to support many nodes
over extended distances. Faster
speeds are needed to shorten delay
times between nodes.

Of these considerations, distance
and the number of nodes have the
most impact. Long distances require
extensive transmission medium
shielding so that spurious noise from
the environment does not disrupt
transmission.

This is the major reason that the
RG50AU cable used for Ethernet is
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much more expensive than the
RGS8AU cable used in Cheapernet.
The more expensive version allows
packets to be sent as far as 5000
cable-ft. RGS5S8AU, however, limits
transmissions to 2000 cable-ft maxi-
mum. The less expensive cable can-
not be used in noisy environments,
such as wiring conduits and ventila-
tion shafts.

Total distance also impacts the
number of nodes supported because
a minimum gap between nodes (eg,
the 36 in. required in Ethernet) is
needed for sufficient delay between
transmissions. Distance affects trans-
mission speeds in a similar manner by
determining the amount of delay in-
curred in sending a message from one
node to the other. Higher transmis-
sion speeds (such as the 10 Mbits/s
dictated by Ethernet) are needed to
support a large number of nodes in
geographically dispersed locations.

Network controllers must be more
sophisticated (and hence more expen-
sive) when many nodes are intercon-
nected. This is because the probability
of collisions rises. Access control sur-
faces as an issue with more nodes
contending for overtaxed bus band-
width. Prevalent schemes used to
handle this challenge—collision detec-
tion and token passing—incur signifi-
cant overhead that may be bypassed
if there is a decrease in the number
of nodes.

(continued on page 32)

What is “The Alps Advantage”, and why
is it important to you, our customers?

Essentially, The Alps Advantage
encompasses a whole series of customer
benefits, brought together to help give you
a competitive edge in your marketplace.
Welcome .-

engineers, it means
To The a vast array of electro-
mechanical components
Al s and system products —
p particularly noteworthy
Advantage .

g innovative
technology, state-of-the-art performance,
high degree of miniaturization, built-in
quality and long-life reliability. It also
means a never-ending flow of new
product introductions and helpful
application engineering assistance from
our Technical Product Managers.

For purchasing and production
people, The Alps Advantage takes on
other meanings — competitive pricing,
automated manufacturing facilities and
on-time deliveries. Equally important,
it means a special kind of philosophy
based on a spirit of teamwork and
cooperative customer relations.

The Alps Advantage is everything
you need to improve your products and
enhance your competitive position —
and everything you'd expect from a
world-class supplier. Since its founding
in 1948, Alps Electric Co., Ltd. has
experienced steady, stable growth — to
a level of world-wide sales now up to
$1-billion per year!

We look forward to the opportunity
of putting The Alps Advantage to work
for you — to get started, please contact
the Alps Sales Rep nearest you:

AL  Huntsville (Jack Harvey & Assocs.) ... (205)536-4414
AZ Phoenix (ERtron) ........c.covivinn (602) 266-2164
CA  San Diego (Harvey King, Inc.). . .. (619) 566-5252
CA Santa Clara (Nova-Tronix,Inc.). . ... .. (408) 727-9530
CA  Garden Grove (West Electronic Sales) (714)898-0120

CO Englewood (Nelligan Co.). . . (303)761-2121
CT Yalesville (Technology Sales, Inc ..... (203)269-8853
FL  Clearwater (Jack Harvey & Assocs.) .. (813) 725-1841

FL  Ft.Lauderdale (Jack Harvey & Assocs.). (305)763-1945
GA  Norcross (Jack Harvey & Assocs.) .... (404)449-4643
IL  Arlington Heights (Micro Sales,Inc.) .. (312)956-1000
IN  Indianapolis (Jack Harvey & Assocs.). . (317)872-1031
IN  Kokomo (Jack Harvey & Assocs.). . . . . (317)453-4260
KS  Kansas City (BC Electronic Sales,Inc.). (913)342-1211
KS  Wichita (BC Electronic Sales,Inc.) .... (316)942-9840
KY  Prospect (Jack Harvey & Assocs.) . ... (502)228-4100
MD Baltimore (Burgin-Kreh Assocs.,Inc.) . (301)265-8500

MA Waltham (Technology Sales.Inc.). ... . (617)647-5700
Ml Oak Park (A.Blumenberg Assocs..Inc.) (313)968-3230
MN Minneapolis (PS.L.) ................ (612)944-8545

MO St. Louis (BC Electronic Sales.Inc.) ... (314)291-1101
NC Greensboro (Wallace Electronic Sales) (919) 996-2742

NJ  Boonton (PAFASSOCS.) . ............ (201) 335-0680
NY  Smithtown (PAF Assocs.)........... (516) 360-0940
NY Albany (Reagan/Compar)........... (518) 489-4777
NY Endwell (Reagan/Compar).......... (607) 723-8743
NY Fairport (Reagan/Compar) ......... (716)271-2230
NY New Hartford (Reagan/Compar). . . . . (315) 732-3775
OH  Rocky River (Norman Case Assocs.) .. (216)333-0400
O NiISa(NGrcomINe:) . o avvtiieicsia soe s (918)832-7747
OR Aloha (Venture Electronics). . . . . . (503) 642-9090

.. (215)657-2213
(615)524-7057

PA  Willow Grove (Harry Nash Assocs.
TN  Knoxville (Jack Harvey & Assocs.)

TX Dallas (Norcom,Inc.)............... (214) 386-4888
TX  Austin (Norcom,Inc.) .............. (512)451-2757
TX Houston (Norcom,Inc.) ............ (713) 778-0392
UT  Salt Lake City (NelliganCo.)......... (802)261-1121
VA  Lynchburg (Burgin-Kreh Assocs.,Inc.) (804)239-2626
WA Bellevue (Venture Electronics) . ... .. (206) 454-4594
Wi Milwaukee (Micro Sales, Inc.). ....... (414) 782-1171

CANADA: St. Laurent (Vitel Electronics) .. (514)331-7393
CANADA: Mississauga (Vitel Electronics) . (416)676-9720
CANADA: Kanata (Vitel Electronics). ... .. (613) 592-0090




The Alps Advantage in keyboards:

Keyboards for modern product KFL low profile keyboard. Meetsthe = Custom design and application
design. When you bring your key- latest world-wide standards of ergo- assistance. Our Engineering Product
board requirement to Alps, you'll find  nomic design, including European DIN  Managers are highly skilled, experi-
yourself in good company. alongside requirements for reduced keyboard enced keyboard specialists. You are
many of the most prestigious OEM height. The KFLis only 15.2mm from invited to consult with them during
industry names in the world. From PC board to keytop. your earliest design planning. They
single key switches to complete key- s ‘can probably help you save time,
board units including matrix and effort and money. Write or call today.
encoder circuits, you'll discover the world’s largest keyboard
quality, reliability and customer he Alps Advantage to
service that have become such impor- ;
tant parts of The Alps Advantage,
together with everything you need
to sharpen the competitive edge of
your products: ¥ b
Full-travel keyboard units.

or customized designs, mecha
conductive rubber co

push or
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Advanced Multibus Products

Powerful 68000
SBC, Graphics
Complete Software
Development Tools

Featuring a 10MHz 68000 processor, a high
performance Multibus™ graphics controller
and add-on memory. The board level
products of Forward Technology combine
low price to keep your systems cost down,
and high performance to keep your
customer satisfied.

Single Board Computer ... FT-68X

— 10MHz MC68000

— 2 level MMU

— 256 KB No Wait State Memory
— Dual Port DMA

— 8 MB Addressability

Fast, High-resolution Graphics... FT-1024

— 1024 by 1024 by 1 frame buffer

— Bit-map organized in (X,Y) coordinates

— Simultaneous access to 4 different
graphical objects

— On-board “raster OP" implementation

— One 16-bit update executed each
microsecond

Large-capacity Add-on Memory ... FT-768
— Add-on memory for FT-68X

— Single board

— 768 KB of no wait state RAM

— Supported by FT-68X DMA

XENIX™ Operating System

— FORTRAN 77, C, PASCAL, APL and
BASIC language support for multiple
users.

Forward Technology products for forward
looking OEMS. Send today for full information.
2175 Martin Ave., Santa Clara, CA 95050.
(408) 988-2378

™Multibus is a registered trademark of Intel Corp
™XENIX is a registered trademark of MicroSoft Corp.
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Simpler clusters emerge
(continued from page 30)

Fewer nodes also mean shorter
cable lengths and slower transmission
speeds. Shielding becomes less impor-
tant since the chance of collsion
decreases due to shorter distances
traveled. Furthermore, terminals and
personal computers can also be con-
nected more closely together. Vendors
such as AST Research, 1BM, and Net-
work Development Corp use these
benefits to their advantage and lower
connection costs to as little as $200
per node.

Much of this cost reduction comes
from the use of cheaper transmission
medium (cable TV-type coaxial and
twisted-pair wire) and connectors.
Simpler controllers can handle the
slower transmission speeds (typically
1 Mbit/s) and simplified access con-
trol schemes.

Using predefined time slots

Instead of relying on probabilistic
schemes that determine access by
generating random numbers (eg,
Ethernet back-off), the aforemen-
tioned vendors allocate predefined
| time slots to each user. The most
popular schemes use the carrier sense
multiple access (CSMA) method

popularized by Ethernet. But they
' also employ collision avoidance tech-
niques rather than collision detection.

With collision detection, more than
one user can transmit a message con-
currently. Errors are detected when
collisions create a large voltage on the
bus. Collision avoidance schemes, on
the other hand, require that a user
transmit a message request before
actually sending the message. If the
message returns without collision,
then the user has sole control of the
bus for transmission. To prevent one
user from hogging the network, both
AST Research and 1BM Entry Systems
Division (PO Box 2989, Delray
Beach, FL 33444) implement priority
schemes so that time slots are reallo-
cated periodically.

National Semiconductor claims that
collision avoidance schemes incur an
overhead penalty not justified by
traffic conditions. Design manager,
R.V. Balakrishnan, says that collision
avoidance schemes work best in net-

works where transmissions tend to be
“‘bursty’’ rather than sustained, and
peripheral services are seldom re-
quired. He notes that servicing mul-
tiple requests on collision avoidance
networks requires that the peripheral
wait for its turn, as determined by the
priority scheme. Here, collision
detection networks are better suited
since requests can be serviced as often
as each peripheral can transmit a
message.

Network Development Corp imple-
ments a polling scheme whereby a
master station periodically checks
each satellite for requests. Multiple
transmissions are avoided by allowing
variable-sized packets (as large as 4
Kbytes) that fully utilize the timeslots
allocated to each satellite.

Clusters can increase high speed
network efficiency by handling the
bulk of local processing, as well as by
packaging individual packets into
larger messages. As a result, traffic
going across the high speed network
would consist of intercluster mes-
sages, requests destined for central
data bases, or services rendered on
expensive peripherals. Thus, clusters
and networks can work hand in hand
to better serve the user.

—Joseph Aseo, Field Editor

SYSTEM TECHNOLOGY
(continued on page 36)
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Wespergroup's new Multibest™ tape
and disk controllers have the right stuff
to successfully perform on Multibus sys-
tems. The Multibus MB-SMD disk con-
troller is software compatible with the
Intel iSBC 220 disk controller while sup-
porting up to 2 megabyte/sec. disk
transfer rate, 4 SMD type disk drives and
improving throughput.
The Multibest MB-506/1000 disk con-
trols up to three (3) ST506 or SA1000
disk drives and four (4) SA400 type
floppy disk drives. The MB-506/1000

£ |

also supports mixed capacity drives and
overlapped seeks.

The Multibest MB-QIC-2 tape coupler
controls up to four (4) %" cartridge tape
drives with industry standard QIC-2
interfaces.

Division of VMCW

-
.‘74. - °
)

-

The MB-506/1000, QIC+2 and Multibest
Companion Link—thé winning combi-
nation that allows image backup and
restores disks to tape without host
intervention.

Call or write today for the complete
Wespergroup catalog. WESPERGROUP,
div. of WESPERCORP (USA), 14511 New
Myford Road, Tustin, CA 92680, Tel:
(714) 730-6250, Cable WESPER, TWX
910-595-1775, Telex 4720629. (Ger-
many) GmbH, Tel: 089 982420. (U.K.)
Tel: (44) 0276-20934.

Multibus is a registered trademark of Intel Corp.
TM—Multibest is a trademark of Wespercorp
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NEVER HAS SO LITTLE MEANT
SO MUCH.

In the last decade, we've
opened more technological gates
than anyone.

In both CMOS and bipolar.

Our 11,000 gate 2 micron CMOS
array is just part of the story. We
also offer TTL up to 2,000 gates. ECL
to 3,000 gates. And 400 to 11,000
gate CMOS arrays. Not to mention
our 100K- and 10KH-compatible
ECL arrays.

Of course, a gate array is only
as good as the people behind it.
And at NEC, we have some of the
best support engineers. Ready to
help you take your design from start
to finish.

With easy-to-use CAD tools.
And sophisticated software capable
of simulating up to 20,000 gates.
All available at our 18 customer
design centers, worldwide.

As for quality, we offer 100%
burn-in, standard. At no extra cost.
And you won't have to wait long
to get it. Our turnaround is as
quick as 8 weeks.

So next time you need a gate
array, weigh your alternatives.

Then call NEC.

WERE TAKING ON THE FUTURE.

For the fastest response to your questions or for more detailed information,
call us TOLL FREE at 1-800-556-1234, ext. 188. In California, call 1-800-441-2345,
ext. 188

ational sales offices: Woburn, MA (617) 935-6339 - Melville, NY (516)

E 00 - Poughkeepsie, NY (914) 452-4747 - Ft. Lauderdale, FL (305) 776-0682 -
Norcross, GA (¢ 1()1) 14: 4409 - Columbia, MD ( {(HJ M() 8600 - Arlington
Heights, IL (312) 577-9090 - Southfield, MI (313) 5 242 - Bloomington, MN
(612) 854-4443 - in, TX (512) 346-9280 - I)dllﬂ\ TX (214) 931-0641 -

Orange, CA (/14) 937-5244 - Cupertino, CA (408) 446-0650

© 1984, NEC Electronics Inc.
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Partial pixel addressing increases effective display resolution

Using a proprietary technique called
pixel phasing, a graphics display can
provide a significantly clearer image
than conventional raster monitors
and at little added cost. The tech-
nique allows portions of pixels to be
addressed in order to smooth jagged
lines. Pixel phasing thus overcomes
the major disadvantage of raster-scan
displays compared to vector drawn
displays—aliasing.

Aliasing describes the stepped or
jagged lines that occur for oblique
lines, typically less than 20 degrees
from the horizontal or vertical axis.
Since pixel coordinates are locked
into fixed locations within the raster
plane memory, they cannot deviate
from the locations of idealized pixels
that lie along the line displayed.

Aliasing solutions versus pixel phasing

The conventional solution to alias-
ing calls for increasing the vertical
and horizontal resolution (ie, number
of lines scanned, or number of pixels
per line). However, this incurs greater
cost because raster plane memory
must also increase. In addition,
system throughput suffers because it
takes longer to draw lines and fill
in areas.

On the other hand, the partial
pixel addressing technique within
Megatek’s (9605 Scranton Rd, San
Diego, CA 92121) Merlin 9200
addresses the problem without atten-
dant handicaps. Like its namesake
from Arthurian legend, the Merlin
graphics workstation uses sleight of
hand to increase the effective resolu-
tion of its 1024- x 1024-pixel physical
display to 3072 x 2304 points.

A less conventional method,
favored by Advanced Electronics
Design (440 Potrero Ave, Sunnyvale,
CA 94086) for its AED767 color ter-
minal, optically smooths the lines by
blending vector slopes with the back-
ground. Firmware resident in the
terminal (see Computer Design, May
1982, p 24) uses a process called
ramping. This process involves a
transition from one color to another
so that both blend together. The
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With pixel phasing, a graphics workstation can address portions of individual
pixels and eliminate jagged lines. For example, the Merlin 9200 offers an
effective resolution equivalent to 3072 x 2304 pixels (left). Using conventional
techniques results in vectors as shown on right.

vector slope determines the adjacent
pixels to be blended, as well as the
individual intensity. As a result, the
vector color gradually fades into the
background color (usually black).

Major drawbacks to this approach
include the fuzziness of altered lines,
and the restriction on user-defined
colors. Only 8 of the 256 simultane-
ously displayable colors can be anti-
aliased because 16 intensity values for
each color are used in the blending
process. Furthermore, the gray scale
used to blend the color table is not
user alterable.

In contrast to this method, pixel
phasing handles antialiasing through
a process known as micropositioning.
Individual pixels are divided into a
grid of 16 smaller subpixels, each
addressable within a 4 x 4 grid. In
addition, the grid boundaries can be
shifted from one-quarter to three-
quarters of its width or height.

Consequently, the shape of each
pixel can be altered by shrinking or

stretching. The pixel can also be
shifted to better approximate the
slope of the line. Microdeflection of
the CRT beam within the monitor
alters the vertical displacement of
subpixels. This corrects lines within
45 degrees of the horizontal plane.
Likewise, lines within 45 degrees of
the vertical axis are drawn by dis-
placing the left or right boundaries
between pixels.

The real thing
Real-world objects replace visual
trickery when it comes to modeling
and displaying three-dimensional
solids. Unlike many three-dimensional
display systems that portray objects
as collections of endpoints, the
Merlin 9200 stores in its data bases
representations that have such attrib-
utes as topology, surface texture, and
depth. The amount of attribute infor-
mation associated with the objects is
so extensive that shading and hidden
(continued on page 38)




You won't find this PC in an office.

The MDC RM-1600™ Rackmount
IBM PC-Compatible Computer

At last, an IBM PC-compatible computer for industrial
and scientific use. The RM-1600 makes available thou-
sands of IBM PC-compatible software and add-on
hardware products. It also offers the modularity of a rack-
mount housing.

And the RM-1600 provides four available expansion
slots and a high capacity 110 W power supply that let
you really mix and match all those add-ons.

For additional storage and speed, an optional 10 MB
Winchester replaces a diskette drive. Or for speed en-
hancement alone, try the built-in RAM disk, using the
512 KB on-board RAM capacity. In numerical applica-

tions, you can add an 8087 co-processor for greater speed.

So whether the application is laboratory instrumenta-
tion, test and measurement, R&D, numerical control,
process control, or OEM systems, the RM-1600 lets you
contruct your equipment as you want it.

MDC has been building process control equipment
for over 13 years. We first created the RM-1600 for our
own use, and now offer our advantage to you. Take the
advantage; give us a call and arrange for a closer look.

RM-1600 is a trademark of Materials Development Corporation

IBM is a registered trademark of International Business Machines Corporation
MS and GW-BASIC are trademarks of Microsoft Corporation

Product features subject to change without notice

Materials Development Corporation

21541 Nordhoff Street « Chatsworth, CA 91311 . (818) 700-8290 « Telex: 662438
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MODEMS AT
THE SPEED OF

LH@MT

Optelecom’s family of fiber
optic modems provides high
speed, high quality data
transmission between
terminals or modems. These
modems offer you optical
communications advantages
with low error rate operation,
convenient mounting and
simple connection.
Optelecom’s unique status
lights, standard on each
model, ensure fast and
accurate system checkout.

Each modem converts
standard asynchronous
RS232 data signals into
optical pulses for noise-free
transmission over one
kilometer fiber optic cables
and back to RS232.

Take the enlightened path
to data communications . . .
the family of Optelecom
modems include:
® Model 4110—Cable

mounted RS232 or

MIL-STD-188 versions.

Eliminate optical

connectors.

® Model 4121—SMA Style
Optical Ports—switch for
terminal/modem capability.
RS232 only.

e Model 4122—SFR AMP
Ports—switch for terminal/
modem capability. RS232
only.

Optelecom—high
performance quality fiber
optic communications. For
more information, please
contact us at:

 optelecom

The Oprical Communications Company

15940 Luanne Drive
Garthersburg, MD 20877
‘ (301) 840-2121
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Partial pixel addressing

(continued from page 36)

surface removal occur automatically
in hardware as objects are rotated
or moved.

Typical graphics data bases, as
illustrated by the company’s own
Template package (see Computer
Design, July 1983, p 66) define real-
world objects around a 3-axis coor-
dinate system (ie, length, width, and
depth) and as a unique entity (eg,
three connected line segments form
a triangle). Raster coordinates or vec-
tor endpoints generate an image of
this object after absolute coordinates
(independent of view orientation) are
used to describe the image. This dis-
play list is what the user actually
sees onscreen. Any changes the user
makes to the screen do not alter the
underlying mathematical model. In
other words, raster coordinates are
changed, not the mathematical
model’s coordinates.

This approach’s primary weakness
is that users must consciously define
visible features to remove hidden fea-
tures. Working with the display list,
users must first describe the order in
which polygon faces are defined
(clockwise or counterwise). Users can
then calculate normal vectors to each
face, enabling all or a part of the
polygon faces to be erased as they
point into the screen.

Increased memory requirements

Defining hidden features for many
views results in having to store mul-
tiple display lists. In addition,
changes made directly to the under-
lying mathematical model require
that new display lists be generated
and displayed on the user’s screen.
Memory requirements further in-
crease, because the three-dimensional
model itself must be saved at the end
of the session.

In contrast, the graphics data base
found on the Merlin 9200 more closely
resembles that used in the Anvil 4000
(see Computer Design, July 1983,
p 66) from Manufacturing Consul-
tants and Services (Irvine, Calif). In
this case, the three-dimensional
model also contains the graphical
attributes. Thus, three-dimensional
coordinates replace the two-dimen-
sional coordinates that display lists
typically use. This means that the

physical characteristics (ie, height,
width, and depth), geometrical rela-
tionships (eg, one face is perpendiular
to another), and textual information
(eg, parts lists) are all retained.

Even with an underlying three-
dimensional mathematical model,
implementations such as Template
lose attribute information when dis-
play lists are generated. On the other
hand, users can create classes of ob-
jects within the Merlin data base and
then produce different versions. They
accomplish this by merely altering the
display list or the model itself (eg,
defining a rectangle and then creating
squares). Rather than work with
polygon faces that only approximate
the object (like Template), users
manipulate that object’s mathemati-
cal definition.

Associating graphics information
with the three-dimensional model lets
polygon faces hide all or a portion of
other polygons without computations.
The graphics data base recognizes
each view to be displayed. Changes
in one view, therefore, do not affect
the display of other views.

In fact, the Merlin has a Z-buffer
that features depth information on
each displayed object. This buffer
contains the Z-value (depth) closest
to the front of the terminal for each
X, Y coordinate. Where there is an
overlap, the polygon point closest to
the viewer is stored. Consequently,
automatic hidden feature removal
occurs as objects are translated or
rotated to appear in front of each
other. The system can also display
translucent objects to allow back-
ground objects to show through.

Fitting the pieces
The Merlin 9200 distributes pro-
cessing across several boards linked
by a proprietary 32-bit bus. The
80186-based local task processor
handles communications with all
external interfaces (RS-232 serial ports,
Centronics parallel port, floppy disk,
and Multibus for memory or 1/0
expansion) and provides local task
execution. An 80286-based database
processor manages the local graphics
data base, any symbolic references to
named entities within the data base,
(continued on page 40)



You choose from all the best technologies at

KEYBOARD
EADQUARTERS

DIN compatibility in the most advanced keyboard technologies.
Only from Cherry: Where we are ready today to meet 1985 ergonomic standards.
Only from Cherry: Where we make all the most cost-effective technologies for

your application.
Only from Cherry: Your Keyboard Headquarters. Worldwide.

Full Travel Hard Contact

Gold crossbar contact configuration re-
lied on in millions of applications
worldwide. A first from Cherry more than
adecade ago. Now proven and improved
to meet the low-profile challenges of the
80's.

Gold
Crossbar
Contacts

Full Travel Sealed Contact

NEW: A next generation keyboard that
combines full travel with the quality and
reliability of sealed silver contacts for long
life, low cost. Conical steel spring ac-
tion with linear feel. .. or elastomeric ac-
tion with tactile feel.

Full Travel Capacitive

Pad capacitive in a uniquely simple
design requiring only five parts and a
snap-in angled pad. Another keyboard
technology alternative from Cherry . ..the
folks with the most logical alternatives.

Flat Panel Membrane

Unlimited design options thanks to our
state-of-the-art production techniques
and in-house fabrication. Thin, light-
weight, reliable, low cost. All this and
sealed contacts, too!

SEND FOR COMPLETE DATA

CHERRY

[x[e[y[eloja[rp| [H[E[a[D[aulA[R[T|E[R[S]

CHERRY ELECTRICAL PRODUCTS CORP.

3614 Sunset Avenue, Waukegan, IL 60087 « 1-312-578-3500
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Partial pixel addressing
(continued from page 38)

LOGIcAL LocAL
170 TASK
PROCESSOR <:> PROCESSOR
(80186) (80186)

INTRADEVICE DATABASE
NETWORK PROCESSOR
(80286)

(32-BIT, 32-MBYTE/S)

GRAPHICS
ENGINE
(64-BIT CUSTOM)

C_—_"> <::> Vo

COMMUNICATION
PROCESSOR
(80186)

U

ETHERNET INTERDEVICE NETWORK

Distributing functions among several processors, the Merlin 9200 increases parallel processing. A 32-bit backplane
serves as the network for interprocessor communications.

as well as graphics editing and text
formatting. It also manages the rout-
ing of display instructions and data
to the raster-display processor.
This processor actually interprets
and executes the graphics instructions
by first breaking them into absolute

vector or discrete pixel data. It then
ships the information to the digital
vector generator. There, three-
dimensional vector information is
converted into pixel representations.
The result is then stored in frame
buffer memory. Each frame buffer

supports 1280 x 960 pixels with two
planes per board. As many as 256
colors can be displayed when four of
these boards are connected together.
—Joseph Aseo, Field Editor
SYSTEM TECHNOLOGY

(continued on page 45)

EXTEND THE
CAPABILITY OF

YOUR PG

TOOLS CAN TAKE YOUR PC TO THE LIMITS OF YOUR
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RTCS/UDI- UNIVERSAL
DEVELOPMENT INTERFACE

Runs Intel Series |1l software on
aPC, XT or any MS-DOS
computer.

PC / Series |1l file transfer
software included.

100% software compatible with
Series Il.

PCSBC - Upload, download &
debug target system (Option).
UDEBUG - Onboard debugging
tool (Option).

Over 800 licensed RTCS/UDI's
in use.

PRICE $500

PC/iRMX - REAL-TIME
MULTIUSER MULTITASKING
OPERATING SYSTEM FOR I1BM
PC

e More versatile than Intel's
System 86/330.

o |ntel Utilities, Edit, Link, Locate,
Librarian & ASM included.

e |ntel Pascal 86, Fortran 86, PL/M

86 and C 86 Languages optional.

o Ethernet, GPIB and Hard Disk
options.

e Available for COMPAQ, Tl
Professional and DEC Rainbow
PRICE $2,250

B - —m REAL-TIME COMPUTER SCIENCE CORP

1984

FORCON - BRING DOWN MAIN
FRAME FORTRAN PROGRAMS
TO RUN ON THE PC

Pascal, PL/M, Fortran 77/66
and C compatible compilers.
Superior object code optimiza-
tion and in-line 8087 code.
Support large arrays (over 64K).
Overlay loading.

Object modules run on IBM PC
and XT.

Special large program utilities
option.

Available for COMPAQ, Tl

Professional and DEC Rainbow.

PRICE $4,850

Distributed in Japan by SYSCON CORP., Tokyo
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SOFT SCOPE - HIGH LEVEL
SOFTWARE DEBUGGER

Source code interface.

High level Trace, Single Step
and Breakpoints.

Access to Symbols and Line
Numbers.

Machine disassembly and
Floating Point support.
Goes beyond Intel's Pscope.
PRICE $995

All RTCS Software products support the
8087 Numeric Data Processor
Soft-Scope is a trademark of Concurrent
Sciences, Inc.

MS-DOS is a trademark of Microsoft Corp.
iRMX is a trademark of Intel Corporation.

.

SOFTWARE DEVELOPMENT TOOLS
ADVANCED OPERATING SYSTEMS

P.0. BOX 3000-886, CAMARILLO, CALIFORNIA 93011 e PHONE NO. (805) 482-0333 e TELEX 467897

e
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TST Tape Controller...

Because the world is changing

We're on this journey together. We have been since
MDB first enhanced DEC systems with our interfaces
to the PDP-11 in 1972.

This dynamic new world requires that we antic-
ipate what system designers will need to take
advantage of the new micro architecture. Today and
tOMOTTOW.

And this is just the beginning. The MLSI TS11/
TSVO05 has the capability tape controllers of the future
must offer. It interfaces the Q-bus family of processors
to the new generation of tape drives with embedded
formatter. And it allows up to eight different magnetic

Corporate Headquarters

1995 N. Batavia Street, Box 5508
Orange, CA 92667-0508

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

a
SYSTEMS INC.

tape drives with data densities of 800, 1600, 3200 or
6250 BPI to be connected to a single quad board.

Its out of this world capability includes 16K byte
buffer for streaming tape drive connection and software
configurable operating modes that can be changed at
the operator’s console.

We've made a commitment to the future. The
immediate future. One that will see us introduce several
compatible products that are interchangeable. They
not only keep pace with the new micro system archi-
tecture advances...but lead the way.

Just watch this space.

*TM Digital Equipment Corp

MDB Systems Europe, Inc. Geneva, Tel. 41 22 439410
MDB Systems U.K., Ltd. Berkshire, Tel. 44 06286 67377
MDB Systems Germany Munich, Tel. 49 89 9101272
MDB Systems Australia Neutral Bay, Tel. 612 929-6526

In the western states MDB products are also distributed by WYI-E ELECTRONICS MARKETING GROUP
LABORATORIES

CIRCLE 24

See us at NCC Booth A1808-A1814



THE BEST PLACE
TO BOARDTHE BUS.




Of course,we're talking
about the MUITIBUS®
architecture. The most
widely accepted, best sup-
ported bus architecture
in the world.

But since you've
already made the wise de-
cision to use MULI'TBUS
as your road to riches,
were now going to show
you the best place to start
your journey.

Right here. Because
as you might suspect, we
know just about all there
is to know about MULTT-
BUS. After all, we invented
it. And we have the larg-
est selection of MULTIBUS
products to be found.
Anywhere.

For starters, there are
our boards. We've pro-
duced over a million
since 1976.Which should
give you an indication
of the experience we have
in manufacturing quality
boards. Quality that’s
not easily achieved.

Our boards are scrutin-
ized at every level of
integration. From chip
through system level. And
each board is tested to
make sure it does its job
in every one of its config-
urations. We even pull
finished product from our
warehouse for retesting
and inspection. Just to
make certain nothing
slips by.

You can count on the
road being smooth for
a long time to come,
too. Reliability is assured
from start to finish. We
continually monitor each
board throughout its
entire production life.
Even going so far as lot
sampling older boards
and putting them through
5000-hour life test
studies.

Then there’s the selec-
tion. A big one.

Over 115 different

© 1984 Intel Corporation

board-level products.
Supporting 15 CPUs (from
our 8080 to 80286). So
you won't get stuck into
one or even two design
approaches. A tranquil
thought when you consid-
er how fast things change
in the marketplace.

What's more, you can
count on getting every-
thing you need. From
peripheral controllers to
memory expansion, data
communications and
graphic boards. Plus card
cages and software (in-
cluding iRMX 86" the
most popular real-time
operating system in
the MUILTIBUS world).

One more fact about
our MULTIBUS products.
You can get fast service
anywhere along the road.
We've got one of the
largest field engineering
forces in the world. Over
600 factory-direct people.
Not to mention localized
support from our world-
wide network of trained
distributors.

So don't miss the bus.
Travel safely. And arrive
sooner. Call toll-free (800)
538-1876. In California,
(800) 672-1833. Or write
Intel, Lit. Dept. C-20,

3065 Bowers Ave., Santa
Clara, CA 95051.

We'll be happy to

welcome you aboard.

intal
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SOFTWARE DEVELOPMENT TOOLS
“One-Stop Shopping™

OASYS provides a “One-Stop
Shopping” service for software
developers and managers in need
of proven, cost effective, cross-
and native- development tools.

OASYS can save you time, energy
and money! We understand what it
means to be a developer. Over the
past 3 years, we've built over 1MB
of working code.

We not only develop our own tools,
but also specialize in evaluating,
selecting and distributing the best
complementary tools from other
suppliers.

Our tools are currently in use in

over 1,000 installations worldwide
on micro-, mini-, and mainframe

computers for a variety of 8-, 16-
and 32- bit UNIX (and non-UNIX)
systems.

Most likely, we have what you're
looking for (even if it doesn’t
appear in the tables shown). But,
if we don’t, we'll be glad to tell
you who does.

So, call or write today for more
information and start shopping the
smart way, the fast way, the
economical way.

“The One-Stop Shopping Way.”

ST S

60 ABERDEEN AVENUE
CAMBRIDGE, MA 02138
(617) 491-4180

- —— LU
PRODUCTS "
C 68000

VAX, PRIME 16000
COMPILERS 8086/88

VAX 68000
PDP-11, LSI-11 16000
COMPILERS PRIME 8086/88

VAX 68000

16000
PDP-11, LSI-11 8086/88

(4) | VAX, PDP-11, 68000, 1603.&
IBLERS | LS!-11, PRIME, 8086/88, 28000,
IBM/PC, IBM 370 | 680X, 808X, Z80

VAX, PDP-11
LSI-11, PRIME, 68000, 8086/88

IBM/PC, IBM 370 808X, Z80

(1) WE DISTRIBUTE PRODUCTS FOR: GREEN HILLS SOFTWARE, VIRTUAL SYSTEMS,
COMPLETE SOFTWARE, PACER SOFTWARE; SOFTWARE MANUFACTURERS
(2) HOST OPERATING SYSTEMS INCLUDE: VMS, RSX, RT-11, PRIMOS, UNIX V7,
I, vV, BSD 4.1, 4.2, UNOS, IDRIS, XENIX, MS/DOS, VM/CMS, CPM 68K
(3) OTHER TARGETS ARE: M6801-6803, 6805, 6809, 8080, 85, 28, 35, 48, 51; Z-80
(4) ALL ASSEMBLERS INCLUDE LINKER, LIBRARIAN AND CROSS-REFERENCE FACILITY
(5) AVAILABLE ON: CALLAN, OMNIBYTE, CHARLES RIVER DATA, PLEXUS,
SAGE, FORTUNE, WICAT . . . to name a few

/UNIX NATIVE TOOLS

NATIVE ASSEMBLERS FOR 68000s “ 5

SYMBOLIC C SOURCE CODE DEBUGGER

C-TIME PERFORMANCE UTILITY

UP/DOWN LINE LOAD UTILITIES

COMMUNICATION UTILITIES

C-BASED FLOATING POINT MATH
PACKAGE

BASIC-TO-C TRANSLATOR ... AND MORE

TRADEMARKS: UNIX IS A TRADEMARK OF BELL LABORATORIES, XENIX AND MS/DOS ARE MICROSOFT
CORP'S; IBM/PC, VM/CMS, AND IBM 370 ARE INT'L BUSINESS MACHINES; VAX, PDP-11, LSI-11, VMS, RSX,
AND RT-11 ARE TRADEMARKS OF DIGITAL EQUIPMENT CORP; CPM 68K IS DIGITAL RESEARCH'S; PRIMOS IS
PRIME'S; UNOS IS CHARLES RIVER DATA'S; IDRIS IS WHITESMITH'S LTD
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Multistage compilers move from mainframes to

INTERMEDIATE
CODE
FILE

EXECUTABLE
MACHINE
LANGUAGE FILE

RUNNING
APPLICATION
PROGRAM

BACKEND
PROCESSOR

FRONTEND
PROCESSOR

A

}

OPTIMIZER
(OPTIONAL)

OPTIMIZER
(OPTIONAL)

Multistage compilers first process source-language (text) files to produce
intermediate code files. These files can be further processed for efficiency by an
optimizer. The intermediate code file is then processed by a ‘‘back end’’ that
generates and (optionally) optimizes executable machine code files.

Frontend compilers for transforming
source files to intermediate code files
can thus be given more time and
attention.

Single-stage compilers generally
handle functions including processing

Although multistage optimizing com-
pilers have been available on main-
frame computers for a number of
years, they have only recently become
available for micros. A recent
announcement from Language Pro-

micros

the source-code file, optimizing code,
and generating machine code.
Including these and other functions
makes compilers large, complex, and
difficult to program and debug. A
multistage approach breaks the vari-
ous functions into separate programs,
making the programming effort much
more manageable. Such modules are
smaller and easier to understand, and
more effort can be devoted to making
them powerful and efficient.

Global versus peephole optimization
There are two different approaches
to optimization—global and local (or
peephole). Global optimizers look
at the whole program structure,
identify and eliminate sections of
code that will never be executed, opti-
mize register usage, and generally
streamline the logic. Peephole opti-
mizers, on the other hand, generally
(continued on page 46)

cessors, Inc, and forthcoming
announcements from TeleSoft and
Digital Research, Inc serve to illus-
trate this trend.

There are several advantages to
multistage compilers. A multipass
compiler creates intermediate code
files, which describe the program as
written for a simple abstract machine,
rather than going directly to machine
code for a particular microprocessor.
This additional step allows the com-
piler writer to optimize the program’s
logic and storage use. Common inter-
mediate code files also let the pro-
grammer ‘‘mix and match’’ routines
from different languages to produce
a given program. An example given
by Language Processors includes
writing the main logic of a program
in Pascal, and including a Cobol
routine for handling files.

Writing compilers for many lan-
guages also becomes easier. The archi-
tecture of the abstract machine,
though simple, can be made powerful
enough to handle all high level lan-
guage constructs while still mapping
easily onto a given microprocessor’s
instruction set. Furthermore, for a
given microprocessor (eg, the 68000),
only one machine language-gener-
ating ‘‘back end’’ needs to be written.

CIRCLE 27
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FAST.

If you're looking for high speed and low
power in drivers, receivers, multiplexers,
ALUs, latches and registers, think FAST™
Fairchild Advanced Schottky TTL.

Come to think of it, contact your
nearest sales office and ask to see our

FAST circuits and applications videotape
\ seminar. Fairchild Digital Products Division,

333 Western
Avenue, South
ortland, Maine
4106.

o T ST
FAIRCHILD

A Schlumberger Company

FAST is a trademark of Fairchild Camera and Instrument Corporation for Digital Products. Fairchild Camera and Instrument Corporation
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Multistage compilers

(continued from page 45)

look at only a few instructions at a
time. These optimizers move constant
expressions out of loops and find
more efficient machine instructions
to perform a given function. In gen-
eral, global optimizers are more suit-
able for processing intermediate code
files, while peephole optimizers
polish and accelerate machine lan-
guage implementation.

Optimizing causes trade-offs

As with any technique, there are
trade-offs in optimizing. The opti-
mizer can be designed to produce fast
code (reducing runtime) or compact
code (decreasing storage require-
ments). A balance point exists be-
tween the two, and choosing depends
on the experience and judgment of
the compiler writer or designer. There
are trade-offs in the degree of optimi-
zation too—the more detailed and
thorough the optimization, the more
time that compilation will take. Alter-
nately, a fast compiler with an un-

sophisticated optimizer will produce
less than optimal code.

Language Processors, Inc (400-1
Totten Pond Rd, Waltham, MA
02154) has announced compilers that
run on 68000-based Unix systems for
Cobol, RPG-II, Pascal, and C, with
PL/1 and Basic to follow soon. All
use what the company calls its ‘‘com-
ponent architecture,”” a modular
architecture with five standard sub-
systems: a front end, an optimizer, a
code (machine language) generator,
a runtime library, and a high level
debugger. The programs all use the
same indexed sequential access
method (ISAM) to handle data files.
Thus, programs written in one lan-
guage can address and use files written
in another.

Common intermediate code files
allow integration of routines written
in different languages and simplify
creation of runtime libraries. A multi-
language debugger recognizes the lan-
guage in which a particular routine is

EMULATION RKO06/RKO07

42MB Winchester/Floppy (8”) . .. $6995.00
70MB Winchester/Floppy (8”) ... $7195.00
140MB Winchester/Floppy (8”). ...$8195.00

MORE STORAGE
FOR LESS

LSI-11
COMPATIBLE

EMULATION RL02
10MB Winchester/Floppy (8”). . ... $4495.00
20MB Winchester/Floppy (8”) $4995.00
40MB Winchester/Floppy (8”) $5995.00

ALL SYSTEMS CONTAIN 2MB OF FLOPPY BACKUP
CALL FOR DETAILS ON RM02 EMULATION AND/OR TAPE BACKUP

* NEW %

MORE MEMORY ON A SINGLE CARD THEN ANY OTHER MANUFACTURER o8

NEW %

512KB TO 2MB QBUS ERROR DETECTING AND CORRECTING MEMORY

CALL FOR MORE DETAILS'!
See us at NCC '84 Booth Nos. D3530 & D3532

“OFFERING QUALITY WITH AFFORDABLE PRICING”

o\ Chrislin Industries, Inc.

l 31352 Via Colinas ® Westlake Village, CA 91362 ® 213-991-2254
TWX 910-494-1253 (CHRISLIN WKVG)
RKO6, RKO7, RLO2, QBUS, DEC, LSI-11 are trademarks of Digital Equipment Corporation.
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written, and lets the programmer cor-
rect errors at the source level, rather
than in the machine code.

The compilers are being offered to
hardware manufacturers at $50,000
plus royalties, based on the size of the
system on which they are used. Single
copies with runtime distribution
licenses are also available.

TeleSoft (San Diego, Calif) has
made multistage compilers part of its
Ada development effort from the
start. Since Ada is such a large and
complex language, the sheer magni-
tude involved in developing a compiler
for it almost mandates a stage by
stage approach.

Building on experience gained with
the ucsD p-System, the company
developed a proprietary operating
system, called ROS. It has since
moved on to produce compilers that
run under Unix, IBM mainframe
operating systems, on the VAX, as
well as on the IBM PC and its clones.
All of these implementations are
presently in beta testing with Depart-
ment of Defense validation expected
Very soon.

Digital Research, Inc (Pacific
Grove, Calif) has announced its
adherence to the philosophy of multi-
stage compilers, and the firm is
expected to introduce a C compiler
early this summer. The compiler will
run under the company’s CP/M-86
and, presumably, CP/M-68K operating
systems. With the ability of CP/M-86
to emulate MS-DOS, these C compilers
should become widespread and
affordable.

The company has announced that
all of its languages will henceforth
have multistage compilers, and be
able to exchange object modules. It
is also working on the Intel 80286
processor Unix implementation for
AT&T, and has announced language
and application support for Unix sys-
tems. Thus, a great many interesting
developments can be expected in the
next 18 months.

—Sam Bassett, Field Editor

SYSTEM TECHNOLOGY
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GET THIS.
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lorking with a sophisticated

D system, your Multiwire
Design Center can shorten your
design cycle by weeks, saving
thousands of dollars.

We offer a variety of design
rvices, depending upon your
 needs. Your boards are designed
from as little input as a logic

- diagram or net list, along with
~ board geometry and special

- parameters.

Multiwire designs and fab-
ricates finished boards to meet
both your routine and accel-
erated delivery requirements.
In fact, you can receive a
finished board from schematic
in as little as four to six weeks,
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including design time.

And when you
changes, they will be
and fast. That’s becau
wire boards only use
to distribute the power
ground potentials. So a
change 1s simply keyed
computer, creating new
for wiring and drilling,
circuitry is rerouted %0
next board.

When it comes to 1
project from paper to pro
to production, nobody doe
faster or more economicall
Multiwire. To learn more,
the coupon, or circle the reade
service number. -
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As densities increase, EEPROMs grope toward standards

Electrically erasable PROMs have
evolved dramatically in recent years.
From relatively simple parts that
needed a lot of peripheral support cir-
cuits, they have progressed to very
dense (now reaching 64 Kbits) devices
with most necessary functions con-
tained on a single chip. On the way,
a serious lack of function and pin
assignment standards led to extensive
incompatibility. With the advent of
the 64-Kbit EEPROM, however,
manufacturers appear to be reaching
tacit agreement on most points.
Thus, designers may soon be able to
select chips based upon the presence
or absence of certain features but
remain relatively unconcerned with
hardware compatibility.

Major issues affecting EEPROMs as
they approach higher densities in-
clude protecting the device against
false writes during power-up and
power-down, providing a means of
quickly writing the memory, and
defining pin 1 in the 28-pin Joint
Electron Device Engineering Council
(JEDEC) standard package. The issue
of pin 1 appears to be the most easily
resolved. Some early 64-Kbit
announcements define pin 1 as a
ready/busy signal for sending an
interrupt to the microprocessor when
the write cycle is complete, but this
may change. Although ready/busy
was popular in 16-Kbit versions using
a 24-pin package, the 64-Kbit designs
tend to preserve their 28-pin site for
anticipated 256-Kbit versions. A dif-
ferent method of signaling the micro-
processor is used, reserving pin 1 for
an address pin (Al4) in 256-Kbit
designs.

Determining the write cycle complete
Xicor Corp (851 Buckeye Ct,
Milpitas, CA 93035) has introduced
DATA polling, a software method for
determining if a write cycle is com-
plete. A polling method of some sort
has become necessary in EEPROMS as
density has increased. Given the
10-ms typical write time per byte,
microprocessors would be idling for
far too long unless they performed
other tasks while writing. DATA
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As EEPROM densities have increased, peripheral circuits and features
incorporated onchip have grown. Features at the 16-Kbit level evolved through
several stages. The 64-Kbit level has demanded even more. (Source: Xicor Corp)

polling allows the processor to look
at the data being written. If a write
is still in progress, the buffers return
the 2’s complement of the data that
is being written.

This offers two advantages. First,
it frees the processor to perform
other tasks during the write cycle.
Second, it lets the system optimize the
actual time consumed by write oper-
ations. Since systems may incor-
porate relatively large numbers of
dense EEPROMS, the savings may be
considerable.

EEPROMS are specified at a given
time to perform a write, typically 10
ms for a byte, or in the newer parts,
for a page of data. Since the devices
are self-timed, however, the actual
time needed to perform a write may
vary over a range of shorter times.
This depends on differences in tem-
perature and manufacturing. DATA
polling allows the processor to deter-
mine when a write cycle is complete
without taking up an extra pin for a
ready/busy signal.

Some manufacturers (eg, Intel)
have assigned pin 1 as a ready/busy
pin in their 64-Kbit, 28-pin designs.
They apparently expect designs in the

256-Kbit range to use 16-bit word
widths. This would require a differ-
ent package altogether—possibly a
40-pin type.

Cutting write cycle time
The increased densities of
EEPROMs have made their use con-
ceivable in an ever-expanding range
of applications. However, the time
needed to program a single byte has
become a major hindrance. At 10 ms
per byte, the time it takes to program
an entire 64-Kbit part exceeds 81 s.
Where smaller devices latched single
bytes to free the processor, the newer
devices buffer and latch groups of
bytes and write each group en masse
while the processor is busy elsewhere.
The method is called page mode.
There is a trade-off to consider
here. Most applications do not require
that the entire EEPROM be rewritten
very often. Each time a group of
bytes is changed to alter one byte, the
erase/write endurance for the whole
group is diminished. Although endur-
ances typically reach 10,000 erase/
write cycles per byte, not all design-
ers feel entirely comfortable with that
(continued on page 50)



If you've been waiting for a supermicro with UNIX*
System V on a 68010-based processor, stop.

Introducing the Callan Unistar™ 300. It's the single
best supermicro you can buy. For a couple of reasons:

One, the 10MHz 68010 CPU. It’s the newest,
fastest, best. It crunches numbers in a snap. And works
beautlfully with the new UNIX.

Two, the new UNIX System V. It’s faster than UNIX
System III. On the Unistar 300, it supports a host of
languages. And when it comes to portability, flexibility
and system support, nothing comes close.

There’s more. The Unistar 300 allows for expansion
to 172M bytes of high-speed disk storage with integral
tape backup—all within one enclosure that easily fits
under a desk.

Its convenient 12-slot Multibus* chassis lets you
easily add options like networking, communications,
floating point array processors an more. Upto2M bytes
of main memory provide real power for every user. And
nationwide service is available through I'TT/Courier.

Unistar 300. Finally a supermicro with super every-
thing. Available today from Callan. For more information
contact Callan Data Systems, 2645 Townsgate Road,
Westlake Village, CA 91361 (800) 235-7055. In
California (805) 497-6837. TELEX 910 336 1685.

Unfstar

*Callan and Unistar are trademarks of Callan Data Systems. UNIX is a trademark
of Bell Labs. Multibus is a trademark of Intel Corporation.
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EEPROMs grope toward standards
(continued from page 48)

figure. This is especially true in the
newer application areas that are
opening up for the larger capacities.

The page mode approach is thus a
compromise between the desire to
gain speed in writing data to the
EEPROM and the reluctance to use up
a given byte’s erase/write cycle allot-
ment. The balance seems tilted in
favor of speed in writing data. Page
sizes for Intel’s projected 64-Kbit
device and Xicor’s 2864A are 16 bytes.
The Inmos 48C64, on the other hand,
and the Advanced Micro Devices
AMD 2864 will have 32-byte buffers. A
64-Kbit part from Inmos, the 3630,
sports a 64-byte page size.

Time savings for write operations
using page mode can be dramatic.
Xicor, for example, specifies a write
cycle time of 5 ms. By latching and
writing data 16 bytes simultaneously,
the time to completely write 64-Kbits
is cut to 2.5 s. EEPROMs with 32-byte
pages would, of course, require half
that time.

One manufacturer, Exel Micro-
electronics (2150 Commerce Dr, San
Jose, CA 95131) has opted to dedi-
cate its pin 1 to a special status word
(sw) function. This locks its 28-pin
package out of the 256-Kbit arena,
but gives it extra software features to
support page mode in its 64-Kbit
XL48C64. A set of onchip registers can
be read or written by the micropro-
cessor when SW pin 1 is low. This
allows the chip to supply ready/busy
status information to the processor
when it reads a register during SW
active. The processor can also write
commands into the X1L48C64 to set it
for page, fast write, or chip erase
mode.

Banning unwanted writes

Protecting an EEPROM against
inadvertent writes during power-up
and power-down calls for a combina-
tion of voltage threshold sensors,
noise filters, and timeouts. In addi-
tion to disabling write functions until
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the memory reaches Vcc, it is neces-
sary to keep the write disabled for a
certain amount of time thereafter to
allow Vcc to settle. Intel and AMD
for example, disallow writes if Vcc is
below 4 and 3 V, respectively. Xicor
has implemented a precision Vcc
sensor that the user can use to set the
threshold voltage by writing and

locking an EE cell.
These companies also include a

typical power-up timeout of 100 ms
on initial power-up before the chip
can be written. Thus, VCC can
become stable and noise does not
initiate an unwanted write. Exel
makes use of its status word pin by
requiring that a pattern be written
into a register that enables the charge
pump to provide the 21-V program-
ming voltage from the 5-V supply
before a write can take place. An
inadvertent write on power-up can-
not take place because the registers
are static, but the chip must be
initialized.

It appears that, although higher
density EEPROMS are inducing agree-
ment about onchip features, there are
several areas of choice among
hardware-compatible parts, and
areas of noncompatibility still exist.
Users of the 28-pin JEDEC packages
can be reasonably sure of hardware
compatibility at the 64-Kbit level.
There will, however, be software con-
siderations in the use of Xicor’s
DATA polling and Exel’s status word.
As densities move to the 256-Kbit
level, two distinct approaches are
emerging. One will retain the 28-pin
device using pin 1 for an address line,
while those manufacturers who have
already played their pin 1 card will
pursue a different packaging
arrangement.

—Tom Williams,
West Coast Managing Editor

Get your own

If you’re reading someone
else’s copy of Computer
Design, why not get your
own? To receive a
subscription-application
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Special Report From @dAcC

New Dual Height Function Cards For Q-Bus Boost Density
And Performance For Data Acquisition And Control.

ADAC continues to expand the industry’s widest line of function cards for Q-Bus (LSI-11 and MicroVAX
compatible). The most recent additions represent significant advancements for high speed data acquisition,
both in terms of improved performance and lower system costs.

Battery-Backed 22-Bit Address CMOS RAM Improves

Density 4 Times. PROM Board Added.

In its maximum configuration of 128K bytes, Model 182RCMOS provides 4 times the
density previously available. Model variations from 32K to 128K bytes are offered.

Compatible with 16, 18 and 22-bit addressing, Model 18R2CMOS features
on-board batteries and power loss protection for 30 days or more. Batteries have
a minimum 3 year life.

Model 1822PROM, another new high density memory board (to 512K bytes), is compatible with 16,
18 and 2R2-bit addressing backplanes Sixteen sockets accept EPROMS or ROMs of 2K x 8, 4K x 8, 16K x 8,
and 32K x 8 configurations. Ideal for non-volatile program storage, 1822 PROM can be used to configure
unattended systems on automatic re-start after power interruption.

Both boards can be selected for addressing at any 4K boundary by switches on the edge of the board,
that are accessible even when the board is in the backplane. For volume buyers, combinations of
battery-backed CMOS RAM and PROM are available on a single board. CIRCLE 32

Most Flexible Wide Range A/D Allows SoftwareToConfigure

Inputs... Provides 2580 Volt Common Mode Protection.

With sampling rates of 200 per second, ADAC’s new Model 1114AD is both the most
. flexible and fastest wide range...10 millivolts full scale to 10 volts full scale...A/D
y converter on the market. Multiplexer modules 1114SX and 1114VX permit system
expansion to 128 channels with up to 250 volt common mode isolation.
The 1114 12-bit A/D system is so flexible that it allows unrestricted mixing of high
and low level analog input signals and 7 different thermocouple types simultaneously. Direct connections
of RTDs and strain gauges, as well as thermocouples, are possible.
Inputs can be unipolar or bipolar with 8 software programmable gain settings and software selection
of thermocouple cold junction compensation. CIRCLE 33

SILO A/D Provides Continuous Performance At 100 kHz.

A new ADAC three-board subsystem provides continuous data sampling to mem-
ory, for up to 16 input channels, with 12-bit resolution, at up to 100 kHz aggregate
throughput. The 1023S consists of a high-speed, high-level A/D converter card
with 64-word SILO buffer, coupled to two 1622 direct memory access controllers.
A set of RT11 installable software drivers is included.

The SILO buffer permits continuous conversion independent of CPU activity.

: o The use of the two DMA controllers eliminates the latency induced by single con-

troller 1n1t.1a11za.t‘.1on at the end of a buffer completion cycle. While one controller administers data trans-
fers from the A/D over the system bus to memory, the other 1622DMA is available to be set up for the
next buffer interval.

The A/D converter board features software gain selection of 1, , 4, and 8. An optional board allows
expansion to 64 input channels.

Unique in its RR-bit addressing capability, the 16R2DMA is available separately and in support of
other ADAC A/D and parallel TTL interfaces. CIRCLE 34

Bus Repeater Is First To Support 22-Bit Addressing,
4 Interrupt Levels And Block Mode DMA.

ADAC’s powerful new bus repeater repowers bus signals in both directions for high
performance Q-Bus backplane expansion. Model 1953 provides completely trans-
parent multi-backplane Q-bus operation for up to 21 slave units and up to 462
dual-heights cards without the need for expensive interprocessor linking soft-
ware and multi-processor topography.

Supporting 16, 18 and 2R-bit addressing, four levels of interrupts and block
mode DMA, cards and/or peripherals in a typical star-configuration system operate
as if adjacent to the CPU. Model 1953 also features unique backplane co-ordinated power sequencing
circuitry that assures proper ‘‘booting’’ and orderly shutdown on power turn-off or loss.

With high noise immunity, controlled rise times and on-board arbitration for both DMA and levels
of interrupts, the 1953 offers plug-in ease of bus expansion. CIRCLE 35

U.8.A. Headquarters: 70 Tower Office Park ®* Woburn, MA 01801
Tel. (617) 935-6668 * Tlx. 951802
U.K. Headquarters: P.0. Box 42 * Epsom KT18 7SP * Surrey, England

Tel. 37R7-42877 * T1x. 918179 corporation



IF IT WEREN'T FOR UNIX
WE NEVER COULD HAVE
BUILT THE PYRAMIDS

Ordinary computers,yes.But  the most popular UNIX host.
not a Pyramid Technology 90x. For a lot less money.

After all, here's a supermini

The secrets of this Pyramid

not just capable of running are a thorough understanding of
UNIX™ but born to run it. And UNIX, a few fundamentals of
run it up to four times faster than RISC (Reduced Instruction Set

nt Corp. € 1984 Pyramid Teehnaiogy Corp

Computer) theory, more regis-
ters than 30 VAXs,and a 32-bit
proprietary architecture that out-
performs a roomful of micros.

All combined to speed up
UNIX just where it likes to
slow down.

For example, gone are 86% of
performance-robbing memory
references. The endless param-
eter shuffling of yesterday's
technology has been replaced
with a hardware register win-
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dow. Even context switching
takes less than one percent
of the CPU's time.

Its amazing what hardware
architects can do, given the
chance. It's almost as startling as

what our software wizards did.
They crafted OSx,a dual port
of Berkeley's 4.2 BSD and Bell's
System V. Because you can
switch environments at will, no
UNIX port offers more capabil-
ities. With absolutely no loss

of compatibility.

Well,almost.

We do admit to one feature
not compatible with other UNIX
systems. Our single-source
support.

One telephone number
instantly connects you to both
hardware and software experts.
In-house pros, who spend their
energy pointing you towards
solutions. Not pointing fingers
at each other.

So no matter how you see
your requirements shaping up,
contact Pyramid Technology,
1295 Charleston Road,
Mountain View, California 94043,
Or call #15) 965-7200.

Because when it comes to
running UNIX, a Pyramid looks
good from any angle.
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Size — Weight — Heat

Power — Shock. : —

THE SOLUTION:
The 3.5 ;o X
Winchester. A

»
WHY? 5
The evolution of this 3.5"
model has greatly reduced _/\ &F

drive size, weight. mass,
power requirements and heat
generation, while increasing
shock resistance. The problems
of larger Winchesters are
virtually eliminated by

these inherent advantages

of this miniaturized model.

MMI offers the same
3.5"” Winchester in
different package
sizes to make the
advantages of the
smaller model
immediately available
to systems now using
the 5.25" drive, either
full size or half height,
without design changes. )

Capacity: 6 or 12 MB
Interfaces: ST506, ST412
Dimensions: 1.625" x 4.0"x 5.75"
Weight: 2.2 Pounds

To take advantage of the
EVOLUTION SOLUTION please contact

MEMORIES, INC.
7449 Valjean Avenue,Van Nuys, CA 91406 «(818) 782-2222
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1984 NATIONAL

COMPUTER CONFERENCE

Las Vegas Convention Center and Hilton Hotel Las Vegas, Nevada

July 9 to 12, 1984

State-of-the-art. . .new developments. . .impact
of technology. . .Such buzzwords and phrases
abounc in the little preconference information
available on the Ncc '84 technical program. As

usual, the program seems to be a mixed bag,

covering a wide range of interest areas.

There are a number of tracks of particular
interest to the computer-based system designer.
For example, among the program tracks
included are Hardware and Architecture,
Computer Communications, The Automated
Office, and Artificial Intelligence. According to
conference chairman Russell K. Brown, all
sessions are chaired by “leading professionals”
and ‘“each will address contemporary issues
critical to the industry.” A sampling of both
session organizers and topics confirms this.
Certainly, the session titles and available
abstracts promise that many sessions in at
least the four program tracks mentioned above
could be worthwhile for the system designer.

The exhibit portion of NCC '84 is a far different
and far more promising matter. More than 650
companies have contracted for exhibit floor
space. Unless Ncc '84 differs entirely from
previous NCCs, this area will be one of the most
important for system designers.

Many U.S. (and a number of foreign)
companies choose NCC each year as the site to
introduce their latest products. Each year,
somewhere on the exhibit floor—with
appropriate fanfare—or quietly at private suites
in nearby hotels, at least two or three truly
notable new products are introduced. In
addition, exhibitors display hundreds of
important, but not necessarily revolutionary,
products. Usually, the exhibit floor products are
at or near production stage, while most of the
suite introductions are of prototypes and may
be shown only to a limited number of special
viewers.

A sampling of the information on “to be
introduced at Ncc '84”’ products indicates that
this Ncc will follow the trends of previous ones
regarding new products. A special section in
the June 15 issue of Computer Design will
describe most of these products—at least those
that companies will discuss prior to the
conference.

Of course, many other products will not be
announced until the conference begins, but they

will be on exhibit at the respective booths.
Unfortunately, attendees will have to locate
them on their own. As for the private showings,
attendees will need to check out the perpetual
rumors to determine which are real, and then
find a way to view the actual products.

The technical program in brief

Concentration within the Hardware and
Architecture program track will be varied. Yet,
the one subject that will appear most noticeably
is the 32-bit microprocessor. In particular, the
architecture of both existing and near-future
chip sets will be discussed. For example, one
session (on Tuesday morning) will compare the
architectures of five chip sets: two from
Hewlett-Packard and Western Electric that are
available only for proprietary products, one from
National . that is now in production, and two
from Zilog and Motorola that will be available
late this year or in 1985. (For a thorough
discussion of 32-bit microprocessors, see the
article “Architectural advances spur 32-bit
micros,” by John Bond, Senior Editor, on p 125
of this issue. The next session in this track on
Tuesday morning concentrates on proposed
standard p754, Draft 10.0, which is accepted by at
least three of the now commercially available or
near-future 32-bit microprocessors.

This program track will not ignore
supercomputer systems and the “fifth
generation.” On Wednesday, discussions will
include the parallel characteristics involved in
operational supercomputers and the necessary
upward compatibility of future systems. That
will be followed by a review and update of the
predictions made at NCC '83 on fifth-generation
computers.

Computer Communications will address
several key phases of that segment of the
industry. Dominant in the discussion areas will
be networks—Ilocal area, multi-vendor, and the
necessary integration. But, much emphasis will
also be on protocols involved and computer
integrated automation with personal computers.
As an example, a two-part session will
concentrate on the need for manufacturers to
coordinate their product designs to alleviate the
problems of multi-vendor networks. These
sessions will be tied to exhibit floor

(continued on page 56)
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(continued from page 55)

demonstrations sponsored by the National
Bureau of Standards, Boeing Computer Systems
(with 13 vendors), and General Motors (with 7).

Office automation is another important
subject for system designers. For example, as
was discussed thoroughly in Computer Design’s
Special Edition on “Office Systems Design”
(Fall 1983), the automated office involves
system designers at almost all levels. Included
as elements (ie, products) are the many systems
and subsystems common to all computer-based
systems: computers, disk drives, printers,
terminals, and so on. System designers must be
aware of both direct and associated
technologies. For instance, designers must
include considerations such as ergonomics and
artificial intelligence either directly or indirectly
into any office system design. It is impossible
to ignore either the human element or the
hardware/software aspects.

In line with this, participants in the program
track on The Automated Office will concentrate
their discussions on the design of office
systems—in particular, the influence of the
microprocessor on such systems. Voice
technology (ie, voice messaging, voice
synthesis, and voice recognition) and the future
impact of such expected advances, will
therefore be a key session (on Tuesday
afternoon).

A focus on artificial intelligence

At least since the World War 11 era, and the
crushing need to develop automatic
cryptographic deciphering techniques and
devices, artificial intelligence has been almost
as cryptic a term as its initial application. Now,
however, at least some phases of Al are
attaining various levels of feasibility. Some
could even be considered to be practical.

This phase of computer science, which
enables some degree of symbolic reasoning and
problem solving ability to be attained by
mechanical/electronic devices (eg, robots) must
be considered in any attempt to design
equipment for the present as well as future
systems. Closely tied to Al, however, is
computer or machine vision. In many
applications both must be included in the
system design considerations.

The NCC '84 program track on Artificial
Intelligence will include discussions of both Al,
per se, and computer vision. In particular, a
Monday afternoon session on Al techniques for
signal interpretation is scheduled. Additionally,
a Wednesday morning session will present
applications of Al to the field of “expert
systems.” This session will evaluate several
representative expert systems along with
examples of their usage. Further discussions
will encompass natural languages and
interfaces to software systems. One session, for
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instance, will emphasize the importance of a
computer’s ability to respond to commands and
questions in English. Still other sessions in this
Al program track will discuss tools for
commercial Al systems, software engineering
techniques, and the impact of Al on
fifth-generation systems.

Professional development seminars

Concurrent with the series of conference
technical program sessions will be a series of
18 full-day professional development seminars.
As with the program tracks, several of the
seminars will be of value to the system
designer. For example, the Monday seminar on
Artificial Intelligence will cover language, expert
systems, and fifth-generation computers in the
morning; computer vision, brain, and robotics in
the afternoon.

Wednesday seminars of interest include one
on Software Engineering with Ada, and another
on Introduction to Computer Graphics. The Ada
seminar will cover both the language and its
applications as they relate to the principles of
modern software engineering. A full range of
computer graphics aspects will be discussed in
the second seminar, which focuses on the
making and managing of pictures with
computers. (As an example, see the front cover
of this and previous issues of Computer Design
of the past few years.) Portions of this seminar
will tackle important developments in the field:
data representation graphics, graphic arts,
computer aided design and drafting, decision
support systems, and system design.

Two other seminars, on Thursday, show
promise. The first is on Super Computers: Why
They Are Needed and Where Are They Useful,
and the second on Local Networks. The Super
Computer seminar first will provide an overview
of the history and evolution of fifth-generation
computers and will define just what a
supercomputer is—from several different
viewpoints. Then the attendees will learn of
future trends, architectures, hardware, software,
and applications, as well as the advantages and
disadvantages of special purpose versus general
purpose computers. In the Local Networks
seminar, speakers will cover both equipment
and system developments. The scope will
include introductions to concepts, and
illustrations of how those concepts can be
implemented, as well as trends in both the
technology and available products.—S.F.S.

Nce is sponsored by the American Federation of
Information Processing Societies, the Association for
Computing Machinery, the Data Processing Management
Association, the iIeee Computer Society, and the Society
for Computer Simulation. For further information, contact
AFIPS. 1899 Preston White Dr, Reston, VA 22091.

Tel: 703/620-8952.
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Unique breakaway feature lets you snap SAMTEC connector
strips to any number of positions. Just snap to the desired position.
Or you can get them pre-snapped to your exact

requirements ...with or without cable assembled.

1 to 72 positions... mate with .025" square posts.

1 to 36 positions with single row strip...2 to 72 positions
with double row strip. Both mate with the popular
.025" square posts. And you stock only one size.

PLUS...SAMTEC SUDDEN SERVICE... delivery you can count on.

Single row end stackable

Low profile. Side stackable in less than
Unique contact design Slim line design 36 or 72 positions.
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side lock on cap and base
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With Samtec Sudden Service. | personally guarantee it.

c 1983 Samtec, Inc.

Sam EG ELECTRONIC HARDWARE

810 PROGRESS BOULEVARD, NEW ALBANY, INDIANA 47150 (812) 944-6733
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New UCO2 emulating host
adapter using Mass Storage Con-

trol Protocol (MSCP).

Once again, Emulex gives
you more, while charging you
less. We're introducing three
new controllers for QBus users,
and reducing prices on four
of our most popular products.

FIRST, THE NEW
INTRODUCTIONS.

Our CSO2 is a high-
performance asynchronous
multiplexer for LSI-11 through
11/23 PLUS and MICRO/
PDP-11 computers. Both ver-
sions can handle 16 lines —eight
lines more than DEC’s DHV11
—yet they fit into existing
space within the DEC system.

Also available is our TC05

“QBus, LSK-11, PDP-11, DHVI1, TS11 and DEC are trademarks of Di

New CS02 multiplexer for
LSI-11 through 11/23 PLUS and
MICRO/PDP-11 computers.

tape coupler featuring DEC
TS11software transparency and

standard operating system sup-

port on your QBus. It allows you
to interface CDC Sentinel 14"
streaming tape drives without
using special streaming software.
Last, but not least, is the
UCO2 emulating host adapter,
with unique features like
automatic drive sizing,

command stacking, seek order-

ing and error control.

By using the Mass Storage
Control Protocol (MSCP), the
UCO2 allows the operating
system to utilize the precise
characteristics of the Win-
chester disk drive without

New TCO5 ta

CDC Sentinel ¥4" streaming tape
drives emulates DEC TSI11

patches or modifications to the
operating system. The UC02
plugs into any single quad
width QBus slot and provides
you the versatility of using

the Small Computer System
Interface (SCSI) bus.

NOW, THE PRICE
REDUCTIONS.

First, we've slashed 33% off
the price of our TCO2 TS11-
compatible tape coupler.

Likewise, we've cut 33% off
the price of our SCO2 SMD-
interface disk controller.

Our UCO1 emulating host
adapter for SCSI interface has
been reduced 21%.

gital Equipment Corporation. CDC and Sentinel are trademarks of Control Data Corporation. Eagle is a trademark of F ujitsu Corporation
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TCO2 TS11-compatible tape
coupler.

And we've shaved 29% off
our SCO3 SMD-interface disk
controller,

NEW PACKAGED
SUBSYSTEMS, T00.

SCO2 small/medium disk con-
troller for DEC'’s QBus.

- o %\ [ S SN R .
e e - = oo o om» e

overall capacity equivalent to
four (4) DEC RLOZs.

HIGH QUALITY
WITHOUT HIGH PRICES.

Over the years, Emulex has

Also available for QBus users earned a reputation for per-

are two storage
subsystems.

Vaultisa 14"
streaming
tape that gives
you up to 70

formance. For
example, our
TCO1 disk con-
troller has a cal-
' culated MTBF
of 41,000

MBytes of storage at maximum  hours. But field operations have

block size.

SABRE™ combines a 31.2
MByte 514" Winchester with
a 10.4 MByte removable 8"
cartridge disk. It gives you an

GSA Contract # GSOOK8401S5575

proven that its actual MTBF
Is a whopping 164,930 hours.
That's not bad, considering
Emulex products are so very
reasonably priced. And our
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UCOI emulating host adapter
emulates DEC's RLOI/RLO2.

SCO3 large disk controller han-
dles the new 18 MByte/second
drives — like the Fujitsu “Eagle.”

quantity discounts can lower
your costs even further.

Isn't it time you added
Emulex to your system? Call
toll-free: (800) 854-7112.

In California: (714) 662-5600.
Or write: Emulex Corporation,
3545 Harbor Blvd., PO. Box

6725, Costa Mesa, CA 92626.

EMULEX
The genvine alternative.



‘Packing greater perfo
into a more efficient p

In the semiconductor industry,

[t took over three decades to

horsepower translates into gate

array density. And just as the space shuttle
engines shown above have won a reputation
by putting more pure power into the most
compact and reliable package possible,
so have computer components assembled
with Honeywell custom and semi-custom
hardware.

For instance, the Honeywell HT5000
gate array packs five thousand logic
gates on a single chip. Twice that of other
bipolar arrays.

Speed figures in, too. With a 0.6nS
gate delay speed, that
same HT5000 operates
about five times
faster than typical
ALSTTL chips.

Together, we can find the answers.

Honeywell
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build the know-how necessary to
consistently design and manufacture this
kind of performance. And Honeywell puts
it into every chip we make.

For more information on the most
powerful digital signal processors, semi-
custom gate arrays, radiation-hardened IC’s,
and VHSIC IC’s, talk to the company that
has been in this industry since before it
was an industry.

The Honeywell Digital Product Center,
1150 East Cheyenne Mountain Blvd.,
Colorado Springs, Colorado 80906.
1-800-328-5111,
extension #3402.

(In Minnesota, call
1-612-870-2142,
extension #3402.)
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LOCAL NETWORK
RESPONDS TO CHANGING
SYSTEM NEEDS

A local area network that dynamically adjusts to changes in
the nature and volume of system traffic ensures that devices
can obtain timely network access.

by Ashraf M. Dahod

Today’s local area networks must often work with
a variety of device types and handle a wide range of
data traffic capacities. Unfortunately, most local
networks are optimized to handle a narrow range
of network conditions and prove to be inefficient
in many commonly encountered operating situa-
tions. One local area network, however, dynami-
cally adjusts to changes in the nature and volume
of system traffic to maximize efficiency.

Before examining the details of this network,
note that most commercial local area networks
(LANs) are developed to serve specific types of user
devices and data traffic. For example, devices that
must perform highly time-critical, synchronized
operations need a network that ensures access at
preset, specific times. On the other hand, nonintel-
ligent terminals typically generate short, burst-like
data streams. Such devices require low access delays
but do not need a LAN that provides time-specific

Ashraf M. Dahod is chariman of Applitek Corp, 107
Audubon Rd, Wakefield, MA 01880. He holds a BS in
electrical engineering from the University of
Michigan, a BS in physics and mathematics from the
University of Bombay, an MBA from Harvard, an MS
in engineering management from Northeastern
University, and an MS in electrical engineering from
Stanford University.

access. Stressing the importance of yet another net-
work characteristic, devices that must pass large
static data files back and forth are best served by
networks that do not devote undue resources to
bus contention issues.

Unfortunately, the devices found on a single net-
work might include dumb terminals, graphics
systems, printers, common files, intelligent work-
stations, and mainframes. Each of these could
benefit from different and often mutually exclusive
network characteristics. The wide range of data
traffic capacities further complicates the situation.
Appropriate network operation at 20 percent of the
maximum traffic capacity may be wasteful at 85
percent. Moreover, a single network device may be
used in different ways, each requiring a different
type of network access. A personal computer, for
example, might transfer files at one time and then
emulate a host computer terminal at another.

Methods for network access

Overcoming the drawbacks of LANs that provide
optimal service only within a limited range of net-
work conditions, Applitek’s UniLAN incorporates
the firm’s UniLINK universal access method, which
offers the benefits of three commonly used access
methods: carrier sense multiple access with colli-
sion detection (CSMA/CD), token passing, and
slotted-time division multiple access (STDMA). A
brief look at these techniques can illustrate the

COMPUTER DESIGN/June 1, 1984
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benefits and drawbacks of each and provides back-
ground for considering UniLINK’s operation.

CSMA/CD, a distributed technique, provides
immediate access and permits variable message
length under low network loads. CSMA/CD is effi-
cient for networking devices (such as nonintelligent
terminals) that infrequently send messages. To
avoid data collisions, CSMA/CD requires that each
device listen to the network. When a device is ready
to transmit, it proceeds with its message only if it
does not hear another device transmitting. If, while
transmitting, it hears another device transmitting,
both devices stop and wait for a random amount of
time before trying to transmit again. This random
back-off time ensures that one device will subse-
quently gain access.

With CSMA/CD, devices can obtain immediate net-
work access if the traffic load stays low. However,
the probability of collisions increases as more devices
are added, or as the message frequency increases.
Ten years ago, when most network devices were
nonintelligent terminals, CSMA/CD was adequate,
but as networks began handling file transfers or
synchronous devices, network efficiency declined.

Another distributed access technique—token
passing— provides each device with a guaranteed
network access. Token passing involves circulating
a unique bit sequence (the token) among the net-
work nodes in a specific order. Only the node that
holds the token has network access. Because a
node wishing to transmit must wait for the token

<——— MESSAGE BLOCK ——————— <«———MESSAGE BLOCK ———

| essss [of 1 [ «er | 6s83s [ 0]

MESSAGE NUMBER 3
(PACKET FORMAN)
(a)

NETWORK INTERFACE ATR S EATE - A E A B A
UNIT ASSIGNMENTS
(UNITS A, B, C, D, B)

(b)

Fig 1 The UniLINK scheme divides time into numbered
message blocks allocated to specific network interfaces.
Each message includes a header, data, and cyclic
redundancy check (CRC), as shown in (a). UniLINK operates
on either a contention or dedicated basis. In the latter type
(b), assigning more message numbers to certain interfaces
gives these interfaces priority, thus improving on typical
CSMA/CD schemes.
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before it can transmit, the method’s efficiency
drops when the traffic load is light. Furthermore,
the explicit passing of the token makes the tech-
nique complex to implement and limits the maxi-
mum number of devices on a single network.

The third technique, STDMA, is a centralized access
method that suits applications involving highly
synchronized operations and those covering long
distances. STDMA breaks the available network
time into slots of equal duration and assigns these
slots to specific devices. A device can send mes-
sages only for the duration of the time slot; if a
message requires more than one slot, it must be
broken up, transmitted in several slots, and reas-
sembled at its destination. If a message requires less
than one time slot, the remaining time in the slot is
wasted. STDMA requires a central synchronizer,
which allows all the devices on the network to
detect the beginning and end of each slot. If the
central synchronizer fails, the entire network fails.

Token passing and CSMA/CD

UniLINK is a distributed technique and does not
require a central controller. This distributed control
makes it efficient for a variety of network sizes. In
accordance with network load and the types of
devices on the network, UniLINK automatically
adjusts to perform like CSMA/CD, token passing,
or a combination of the two techniques. It supports
variable- or fixed-length message packets, as does
the STDMA technique. Thus, UniLINK can support
the longer distances associated with STDMA.

UniLINK requires that user devices follow a set of
rules on the network. Time is divided into message
blocks, as shown in Fig 1(a). All messages—defined
here as the times during which packets can be
transmitted—are implicitly numbered and allocated
(via a process called automatic message number
allocation) to the network interface units. These
units connect user devices to the network and keep
track of the current message numbers. A device can
transmit a fixed- or variable-length data packet only
during the message whose number has been assigned
to its network interface.

A technique known as pacing, which any network
interface can perform, allows each interface to
keep track of current message numbers. An inter-
face becomes a pacer when, on power-up, it hears
no activity and sends a block synchronization mes-
sage that returns with no collision and no error.
The pacer then sends out a block synchronization
message within each message block. This allows
each interface to keep an accurate count of mes-
sage numbers. When the count value equals a cer-
tain interface unit’s allocated message number,
that interface is in pace and can transmit.

Messages are assigned on a dedicated or conten-
tion basis [see Fig 1(b)]. Assigning a message
number to only one interface unit results in a
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Fig 2 The network interface
implements UniLAN’s UniLINK
access method and provides eight
ports for connecting user devices to
the network. The network interface
consists of a media access unit
(MAU), a network processor, a
subscriber processor, a device
interface, and a floppy disk.

dedicated message because only that unit can use
the corresponding message to send information
over the network. In contrast, a contention
message number is assigned to more than one inter-
face unit. Those units must contend for that
message’s use. Moreover, each interface unit can
have multiple numbers assigned to it.

As in CSMA/CD, when an interface unit detects a
collision, it stops sending and waits a random
length of time before trying to send again. If a
dedicated message number assigned to that inter-
face comes up before the random wait period ends,
the interface will use the dedicated message to
transmit.

In contrast to the CSMA/CD technique, UniLINK’s
ability to assign dedicated message numbers signifi-
cantly reduces delays caused by collisions and ran-
dom waiting. Simply assigning more message
numbers to certain interfaces gives those interfaces
priority, as Fig 2 illustrates.

A network manager or a distributed automatic
allocation algorithm embedded in each interface
can perform the message number allocation func-
tion. Interfaces use the common (or contention)
channel message numbers located within each
message block to request message allocation. In a
large network, message number allocation and
other network management functions can be auto-
matically performed by a network monitor unit.

Adapting to traffic conditions

When network traffic is light and the active
devices primarily asynchronous (eg, nonintelligent
terminals sending short, burst-like messages),
UniLINK provides immediate network access, as
would CSMA/CD under similar conditions. When
synchronous devices or computers transmitting
regular, frequent traffic are added to the network,
UniLINK dynamically adapts to provide guaranteed
token-passing type access (with bounded transmis-
sion delays) for those added devices and com-
puters. If increased collisions persist, then all
devices receive guaranteed access.

Network interfaces implement UniLAN’s
UniLINK access method. UniLAN supports several

thousand network interfaces, depending on the
cable chosen. Each network interface (Fig 2),
which consists of a media access unit (MAU), net-
work processor, subscriber processor, and a device
interface, can perform all the functions necessary
to keep the network operating.

The MAU connects the network interface to the
network cable. Any IEEE 802 baseband transceiver
for a baseband coaxial cable can serve as the MAU.
To connect network interfaces to broadband coaxial
cable, Applitek developed a radio frequency
modem that provides 10-Mbit/s operation in one
6-MHz TV channel. This modem follows proposed
IEEE 802 guidelines. Another MAU choice, the
optical-fiber tap, connects the network interface to
optical fiber cable.

The network processor employs an 8-bit processor
as well as firmware to implement UniLINK. The
receive/transmit buffer has 12 Kbytes of RAM to
store packets to be received and transmitted. This
buffer features resettable first in, first out memory
for increased data throughput. For baseband and
optical-fiber networks, the network processor fur-
nishes Manchester data encoding/decoding. More-
over, a Motorola 68000 microprocessor and a
3% -in. microfloppy disk allow the subscriber pro-
cessor to connect to as many as four device inter-
faces via an IEEE 796 bus (Intel Corp’s Multibus).
The disk stores programs and configuration
parameters.

The device interfaces, each of which can support
up to eight RS-232/449 asynchronous, bisynchro-
nous, and synchronous data-link control (SDLC)
devices, include 68000 processors as well as 32 Kbytes
of dual-ported RAM. This RAM stores inb