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2D transformations for con-

tinuous scaling, translations,
640 x 480 full screen pixel rotations and windowing. 4096 x 4096 virtual dis-
resolution. play space.

19" standard CRT display. | o Lo 128K byte display list memory
- : : (256K optional).

Local blink, polygon fill and
pick capability.

ANSI compatible terminal
with DEC VT-100 and VT-52

emulation.

16 simultaneously display-
able colors out of 4096.

Ergonomic, anti-glare display
with tilt and swivel CRT.

Other options include data
tablet and hard copy printer.

16 programmable function

keys, 16 programmable 1

indicator lights. !
:

Keyboard includes optional
joystick and valuator dials.
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Four reasons why you
should look at our Winchesters

1. 100% SMD format and interface compatible.
Just plug it in and it is ready to accept data.

2. The best price/performance ratio available.
Kennedy can save you an average of $2000.00 per unit over comparable disk equipment.

3. Immediate availability.

known world-wide.

165 Megabytes

Most models are ready to ship 30 days ARO.

4. Produced by an industry leader.
Kennedy has been manufacturing Winchesters since 1978 and its reputation for reliability is

KENNEDY

An Allegheny International Company

1600 Shamrock Ave.. Monrovia, CA. 91016
(213) 357-8831 TELEX 472-0116 KENNEDY
TWX 910-585-3249

KENNEDY INTERNATIONAL INC.
- UK. and Scandinavia

~ McGraw-Hill House
Shoppenhangers Road
Maidenhead

Berkshire SL6 2QL England
Tel: (0628) 73939
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KENNEDY INTERNATIONAL
Koningin Elisabethplein, 8
B-2700 Sint-Niklaas
Belgium
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The ultimate under $1000 printing machine.

one machine solution
to every application.

For word processing, plotting
and just plain printing.

Save the expense of a costly daisy
wheel. Eliminate the limited capa-
bility of cheap matrix printers. And
get plotting in the process!! Getthe
all new, advanced MT 160 multi-
functional micro printer. You'llbe
amazed that such a small printer
can house so much horsepower.
Capability? You name it, this
printer's gotit. A resident Report
Package puts you in the Word
Processing world. . .letter quality
characters, proportional spacing,
margin justification, auto center-
ing. A resident Graphics Package

lets you plot whatever your micro
wants to portray. The standard
print mode lets you generate re-

ports fast—speeds up to 200 lines

per minute. Also, print eight diffe-
rent resident character widths.
There’s more. Clip-on paper
handling attachments let you use
fan-fold forms, letterhead, cut
sheets or continuous roll paper.
The control panel has a “menu
select” for machine configuration.
When you look under the hood,
you'll see what is meant by “solid
construction.” And the MT 160 is
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plug compatibie to your micro.

In short, the MT 160 is the
epitome of engineering excel-
lence. And it should be. Afterall,
Mannesmann Tally is the technol-
ogy leader in matrix printing.

MANNESMANN
TALLY

8301 South 180th St.
Kent, Washington 98032
Phone (206) 251-5524

IN Kierulff Electronics
(213) 725-0325
DIST';‘SVVT ION PGl Distribution
¢ (602) 967-1421
wii-arcomp Waybern i
(206) 8811113 (1455445

Western Micro Technology
(408) 725-1660
Acorn Data Products

Byte Industries
(415) 783-8272

CENTRAL Sysprint EAST US Plus
Hall-Mark Electronics (214) 669-3666 Computermaxx (203) 234-0444
(214) 341-1147 Tek-Aids (904) 878-4121

Information Systems (312) 870-7400
(312) 228-5480
D.L. MacNeil, Inc.

(312) 952-8300

A

Mannesmann Tally Canada
Digital Solutions (416) 661-9783

(404) 955-4488 ‘

Hansen & Hughes

(201) 652-7055



UP FRONT

Acquisitions and cooperative agreements
Intelligent Systems Corp has agreed to acquire Quadram Corp, a
manufacturer of accessories for the IBM PC, by issuing additional shares of
Intelligent Systems stock.

Square D Co, througn stock and cash, has acquired U.S. Robots,
manufacturer of the MAKER™ line of robots for computer integrated
factory automation.

American Microsystems, Inc, a subsidiary of Gould Inc, has announced a
cooperative venture between AMI’s subsidiary, Austria Microsystems
International, GmbH; and Zeltron, Istituto Zanussi per 1’Elettronica S.p.A.
Their goal is to form a design center to serve the European custom and
semicustom IC market.

Micro Focus Inc will become the main COBOL supplier for Intel Corp’s
entire line of 16- and 32-bit microprocessors under terms of an agreement.
The software will run under the Microsoft XENIX and Intel RMX 86
operating systems and Intel’s development systems.

Conferences call for papers
IECON ’83, the Ninth Annual Conference on Industrial Electronics (control
and instrumentation), will be held Nov 7 to 11 in San Francisco. Proposed
papers are welcome on technical aspects of designing, implementing, and
testing mini- and microcomputer systems for process control, data
acquisition, and instrumentation. Five copies of an 800-word article
summary and 40-word abstract should be sent by Mar 1 to R. C. Born,
Eaton Corp, Cutler Hammer, 4201 N 27th St, Milwaukee, WI 53216
(Tel: 414/449-7474).

Proposed articles are being accepted for SME’s Autofact®5 Conference and
Exposition to be held in Detroit, Mich, from Nov 14 to 17. Suggested
topics include CAD, CAM, CIM, analysis and simulation, graphics, robotics,
and human factors, as they relate to tomorrow’s automated, integrated
factory. Mail 100-word comprehensive abstracts by Mar 15 to Gregg B. Balko,
CASA/SME, 1 SME Dr, PO Box 930, Dearborn, MI 48128 (Tel: 313/
271-1500, X368).

Abstracts are being solicited for the Oct 10 to 14 Atlantic City, NJ, Second
International Exposition on Local Area Networks (LAN 83). Abstracts
should be sent by Apr 1 to Paul Fitzgerald, Information Gatekeepers, 167
Corey Rd, Brookline, MA 02146 (Tel: 617/739-2022).

Authors are invited to submit abstracts for either regular or short papers to
the 1983 International Conference on Parallel Processing (Aug 23 to 26 in
Bellaire, Mich). Topics can be in any area of parallel/distributed
processing. Send four copies of 100-word abstracts (including the full text
for regular papers, and 500-word summaries for short papers) by Feb 14 to
Howard J. Siegel or Leah J. Siegel, School of Electrical Engineering,
Purdue Univ, W Lafayette, IN 47907 (Tel: 317/494-3444 or -3653).

Deadline is July 1 for submitting papers for the Orlando, Fla, Seventh
International Conference on Software Engineering (Mar 26 to 28).
Suggested paper topics include programming methodologies, software
quality assurance, interaction between software engineering and related
disciplines, and future directions in software. Five copies of 6000-word
maximum papers (full-page figures equal 300 words) should be sent to
William E. Howden, Dept of Electrical Engineering and Computer Science,
Univ of Calif at San Diego, La Jolla, CA 90293.
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UP FRONT

Pretriggers

Providing resolution of 200 dots/in, an electrostatic color plotter introduced by Versatec

produces a full-color E-size drawing in 8 min, as well as :

color/monochrome plots in any length. It uses translucent toners in

magenta, yellow, cyan, and black.

A drop-on-demand color ink jet process is used by Tektronix for its model 4691 copier.
Yellow, cyan, magenta, and black ink cartridges mix droplets to produce
red, green, and blue; juxtaposing dots in a ‘‘dithering’’ process produces a

full-color presentation.

Super-dense ICs in a 5-chip set fabricated by the NMOS-III process pack the power of a
mainframe computer into a desktop-size workstation. Hewlett-Packard’s
HP 9000 32-bit computer can be configured with up to 2.5M bytes of main

memory. Operating systems are versions of either UNIX or BASIC.

A communications package for 10M-bit Ethernet local area networks that enables data
transfers at over 100k bytes/s has been developed by Network Research
Corp. The FUSION package is available for several operating systems and

handles multiple network protocols.

Data link security in compliance with FED-STD 1027 is accomplished with a Paradyne Corp
link encryptor inserted between data terminals and data communications
equipment. Info-Lock uses the FIPS-46 data encryption standard algorithm.

An entry level 32-bit industrial automation minicomputer, Data General’s Eclipse

MV/4000 supplies performance of 600k Whetstones. It runs under AOS/VS

for multi-user applications or AOS/RT32 for dedicated realtime jobs.

Bulk data point to point transmission over mixed media is accomplished by a multihop
satellite data transmission system at rates to 6.3M bps. Bunker Ramo’s
BR 1720 overcomes database and distribution problems usually associated

with satellite signal path delay.

A transportable software system for designing logic arrays gives in-house capabilities for
a wide range of automated tasks. Texas Instruments’ transportable design

utility now runs on DEC VAX 11/780 and IBM 4341 operating systems.

640- x 480-pixel resolution in a desktop color graphics terminal, plus the ability to
simultaneously display and manipulate 16 windows independently, are
features of Ithaca Intersystems’ Graphos. A palette of 32,768 colors allows

choice of up to 16 displayable colors within each window.

CP/M based machines, ranging from 8-bit workstations to 16-bit standalone systems,
bridge the gap between personal computers and minicomputers. Televideo
Systems’ microcomputers allow system growth without obsoleting any

computer in the network.

Measurement and control systems based on small microcomputers plus hardware and
software packages have been developed by Data Acquisition Systems.
These systems provide measurement speeds up to 20k data points/s with

conversion accuracies of 12, 14, and 16 bits.

Computer Design® (ISSN-0010-4566) is published monthly. Copyright 1983 by Computer Design, 119 Russell St, Littleton,
MA 01460, a division of PennWell Publishing Co. Second-class postage paid at Tulsa, Okla. All rights reserved. No material
may be reprinted without permission. Permission, however, is granted for libraries or others registered with the Copyright
Clearance Center (CCC), 21 Congress St, Salem, MA 01970, to photocopy articles for a base fee of $1 per copy of the article
plus 35° per page. Payment should be sent directly to the CCC. Requests for bulk orders should be addressed to the editor.
Qualified recipients are engineers and engineering managers responsible for computer based equipment and systems design.
Subscription rate for others is $50.00 in U.S.A., and $75.00 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 N Zeeb Rd, Ann Arbor, MI 48106 (USPS 127-340). Postmaster: CHANGE OF ADDRESS—FORM 3579 to
be sent to Computer Design, Circulation Dept, PO Box 593, Littleton, MA 01460. (USPS 127-340)
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Perk up your
Perkin-Elmer 3200
with
DATARAM MEMORY

2.0MB ADD-IN

32MB BULK SEMI

Dataram Corporation, the leader in Perkin-Eimer compatible memory, introduces two new
memory products for the Perkin-Elmer 3200 — with storage capacities from 256KB to 128MB.
A dramatic demonstration of our ongoing commitment to Perkin-Elmer users, these new
memory products are the latest in an impressive family of products that has been meeting the
memory needs of the minicomputer market since 1967.

Both feature speed, capacity, reliability, performance...and low price. Features you won’t find
in memory from any other Perkin-Elmer memory supplier. Products such as high-performance
BULK SEMI that are available only from Dataram. All good reasons why Perkin-Elmer users
should look to Dataram when they’re looking to perk up their 3200 Series computers.

Dataram 2.0MB DR-330 semiconductor ADD-IN
memory operates across the complete range of
Perkin-Elmer 3200 Series — 3210, 3220, 3230,
3240 and 3250. Smaller capacities of 1.0MB,
512KB, and 256KB are also available and all are
compatible with Perkin-Elmer memory
management and ECC. Sockets are standard and
a spare on-board RAM is provided. These
simple-to-install, highly reliable memory boards
are backed up by Dataram’s standard one-year
warranty.

Write or call now for more information:
Dataram Corporation,
Princeton Road, Cranbury, NJ 08512
609-799-0071

CIRC

Dataram’s new BS-702, the industry’s only
high-performance BULK SEMI to interface to
Perkin-Elmer’s 3200 Series. With everything you
need to get optimum performance from your 3200
system. Compact size — 32 MB in 15%". The 1/O
driver required to support the BS-702. And the
impressive capability to drive up to four 32MB
chassis...for a whopping capacity of 128MB!

Solid-state speed enables the BULK SEMI to run
at the full SELCH rate of 4.0MB/sec. More than
that, solid-state technology means high reliability,
further enhanced by standard Dataram features
like error correcting and off-line test capability.

And when you talk about capability, you'll talk
about the BS-702’s unique dual-port operation
that allows you to bring your image processing,
array processing, or data acquisition input in on
one port and off-load to your 3200 on the other.

et
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System technology

22 Control & automation: Fault-tolerant systems lead push for factory
automation

35 Test & measurement: Test system debugs embedded computers without
diagnostic software

40 Data communications: Serial buses provide small area networks between
system ICs and modules

46 Computers: Multiprocessing superminicomputer puts 2 to 10 processors
to work under single operating system

54 Peripherals: 3-D color workstation allows solid modeling

54 Software: Relational database system uses Forth language for
inter-computer portability

System design

59 Control & automation: Modular protocols improve industrial network
control
by Jack V. Ceferin—Layering communication protocols in shared
database process control networks can improve product uniformity as
well as network efficiency.

67 Input/output: Voice recognition systems and strategies
by Brian L. Scott—Word verification is one approach to voice
recognition that overcomes the processing and memory-intensive
demands of large system vocabularies.

75 Data communications: Effectively link microcomputers with fiber optics
by John Bliss and Dave Stevenson—Fiber optic technology provides a
cost-effective and practical microcomputer networking technique that
reduces emi while improving data link security.

Page 75

ISSCC ‘83

150 Circuit design, process technologies, and materials will come under
scrutiny at the International Solid State Circuits Conference in New York
next month. Attendees this year will mark the ongoing diversification of
CMOS and GaAs technologies, and the increasing sophistication of
dedicated chips.
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Special report on
disk and tape memory systems

85 The mass storage demands of today’s
computer systems seem insatiable.
Competition between the different
technologies—and between the growing
number of smart and aggressive
companies in the memory industry—
continues to drive down prices, boost
performance, and enhance reliability.
Each breakthrough in mass storage cost
and convenience opens up promising
new markets. Yet, the proliferation of

This month’s cover, entitled
““Dueling Donuts,”’ was created

hnol ixed by Mark Lindquist and
memory technology may prove a mixed .../ Hoffman III on

blessing for system designers unless The Digital Effects Video
industry standards emerge to provide a Buteiee T -and D

path through the maze. Some of the
mass storage trends examined in this
month’s “‘Design Frontier’’ include
progress in Winchester disk systems
(including the role of tape backup),
emerging sub-4" floppy disk drives, and
the status of optical storage.

high resolution camera system.

System components

162 Software for Ethernet LANs reaches transport level

164 High speed cMOS microprocessor and 1/0 controller upgrade family
Computer is based on standard subsystems

166 Programmable controllers store 10-year memory without external power
Dual fixed/removable 5% ” Winchester drive meets ANSI specs

168 Full-color graphics added to workstation
Ink-sheet copier blends color print, thermal transfer techniques

170 Unpatterned faceplate detects continuous X-Y coordinates
Winchester 5% ” drive packs 140M bytes on eight disks

172  Peripherals 198 Data conversion

178 Test & measurement 203 Microprocessors/

179 Interconnection & packaging microcomputers

180 Control & automation
186 Software 206 Data communications

188 Computers 211 Memory systems
211 System elements

205 Integrated circuits

196 Development systems
198 Power sources & protection

Departments
3 Up front 216 Designer’s bookcase
11 Publisher’s perspective 218 System showcase
11 February preview 220 Advertisers’ index
17 Editorial 225 Reader inquiry card
212 Calendar 225 Change of address card

214 Literature

Designers’ preference survey*
191 Computers, graphics & software

*Appearing in Domestic issues only
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Gould Biomation

No analyzer gives you
better information or
more ways to view it.

You're hot on the trail. You've got the
best information the best logic analyzer
can isolate. Now it's up to you.

You've got to turn that information
inside out. Look at it from every pos-
sible angle. Close in on tiny segments
and pull back for an overview.

And that's just what you can do
with the K101-D. It not only captures
and records the most precisely defined
samples, it lets you display them in
nearly infinite ways. Until you spot the
clue that sparks the “Aha!”

Display the data.

Start with a data display. Look at all
48 inputs at once, or select any com-
bination. Format them in binary, hex,
octal, ASCIl or EBCDIC. Mix formats if
you like: display four hex and three
binary characters, for example,

to analyze a 16-bit bus and three
control signals.

Search for specific words in your
recording. Enter your search words as
complete characters or as individual
bits. The display automatically flags
each match and tells you how often the
word occurred, as well as the first and
last places it appeared. Step through
each occurrence with a single
keystroke.

Compare your current recording to
known-good system activity stored in
the reference memory. All differences
are flagged automatically. The first, last
and total number of differences appear
at the bottom of the screen.

Edit the reference memory directly
from the keyboard to simulate desired
program activity or suspected errors.
Insert or delete whole lines, particular
characters, or even individual bits.

Disassemble execution of micro-
processor code into sophisticated

T'S AMAZING

HOW A CHANGE
OF VIEWPOINT
CAN SPARK A FLASH

OF INSIGHT,

mnemonics to speed up software
debugging. With each disassembly
module (8080, Z80, 8085, 8086, 8088
or 68000), you can see the actual
instruction mnemonics, along with the
address and object code. Full hardware
execution is displayed sequentially,
including highlighting of all memory and
port activity.

Compare the waveforms.

Press the TIMING key and see up
to 24 waveforms at one time. Scroll
through 60 with the paging feature. Put
any waveform next to any other for
quick comparison. Delete waveforms for
easier viewing. Expand horizontally and
vertically for a closer look. Label individ-
ual waveforms with up to a 7-character
name, like “READ" or “ADDRESS.’

The K101-D gives you two movable
Cursors, so you can easily determine
the timing interval and number of
samples between any two events.




Plot an overview.

Graph mode gives you a capsule
summary of program execution, digi-
tized analog signals, or machine cycle
activity. Quickly spot address loops,
program ranges, erroneous resets or
unusual behavior by displaying your
choice of inputs as a graph. Each
sample is reduced to a single point
with its magnitude plotted versus
memory location.

The ultimate logic
analysis tools.

The K101-D (48 channels) and the
K102-D (32 channels) are designed for
the system problems you couldn't solve
any other way.

Their 16 levels of trace control let
you sort through long programs and
record just the relevant portions, even
those separated by many hours.

Their advanced clocking capabilities
accommodate virtually any system

architecture—even multiphased, multi-
plexed and multi-processor systems.
Without building some complicated
clocking arrangement of your own.

Both perform high-speed timing
analysis to 10 ns resolution. And
they're fast enough for TTL, ECL and
bit-slice devices.

Uncompromising dedication
to high performance.

The Gould Biomation philosophy
dictates that every instrument we make
be the best for the job it's designed
to do.

The impressive trace control,
clocking and display capabilities of the
K101-D and K102-D are evidence of
that commitment to excellence.

For detailed application notes or a
demonstration, write Gould Inc., Instru-

Clearly the Best.

=/

ments Division, 4600 Old Ironsides
Drive, Santa Clara, CA 95050-1279,
Gould Biomation and Gould
Millennium Products.

For fastest response, call toll-free:
Nationwide (800) 538-9320; in
California (800) 662-9231 or
(408) 988-6800.

Below are four actual K101-D screen displays—timing, data, mnemonics and
graph. On all four, address 2121 is artificially highlighted in red to demonstrate
how the same information can be viewed from four different perspectives.

CIRCLE 5
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Check The Chart
Before You Choose
Your New 16-Bit

Computer System.




PUBLISHER'S PERSPEGTIVE

The design race boils in a lukewarm economy

he proliferation of new product introductions at the recent Comdex, Midcon,
T and Autofact conventions is a continuing testimonial to the creativity of

today’s system design engineer. While some proclaim that designers are
constantly duplicating each other’s efforts in the product race, our editors
recognize that these highly motivated and competitive engineers are actually
achieving similar design goals in many different ways.

In this month’s issue the editorial staff has unearthed some of these latest
developments in a Special Report on disk and tape technology. From 3% ” (or is
it 3% "?) floppies, to 5% ” high density Winchester cartridges, the engineering
driven product parade marches on. Our editors found that, in addition to cost
performance improvements in the disk and tape arena, packaging is playing a
very important part in successful product marketing.

With our lukewarm economy, market activity for disk and tape products is
centering on the personal and office automation application areas. Here, fortunes
are made and lost—sometimes thousands of drives are sold or not sold because of
a one-inch package size reduction. For this issue the editors have churned through
literally thousands of news releases, attended conferences from coast to coast,
met with countless manufacturers, and made Ma Bell quite a bit richer to bring
you this important report on disk and tape technology. The report includes major
articles on Winchesters, floppies, and optical storage. I hope you enjoy it.

ikl Gl i

Ronald W. Evans
Publisher

FEBRUARY PREVIEW

Special Report on Advanced Digital iCs

As more and more functions are crammed onto a single chip, the
decision between using standard or custom and semicustom LSI and VLSI
circuits becomes less and less easy to make. In the February Design
Frontier Special Report, Computer Design editors and invited authors
will discuss the value of several alternatives and show how cost, quality,
and delivery have become increasingly important factors.

Custom/semicustom IC selection strategies: A staff report indicates that,
because custom circuits may represent 50% of the semiconductor market
by the end of the decade, system designers should learn the new selection
strategies and cost tradeoffs.

Plus other major articles including: Core microprocessor speeds chip
development...Crafting a custom sorted access memory...Bringing
semicustom IC design in-house...Growth of processor family boosts
system options...Minimal solutions to logical dilemmas...The common
sense of object oriented languages...Can computers really be
friendly?...Providing CMOS benefits to peripheral chips...
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For the microcomputer software engineer who
doesn’t have time to make mistakes.




FLEXIBLE SOLUTIONS

TEK MICROCOMPUTER
SOFTWARE FOR A FUTURE OF CHANGE

Tek’s new Pascal Language Development System
supports you from the first line of source code
to the last line of debug.

Pascal
Compiler

Pascal Debug

/Integration

Object File
Load File

Conventional Pascal has
supported only certain phases of
microcomputer software design.

Until now.

Tek goes all the way with the
Pascal Language Development
System (LANDS) for the 8560
Multi-User Development System.

A Language-Directed Editor cuts
time recompiling.

The Pascal Language-
Directed Editor catches and flags
syntax errors before they ever reach
the compiler.

A Pascal Compiler targets
directly to microcomputer
design.

The Pascal LANDS Com-
piler has an extensive array of mi-
crocomputer enhancements, in-

cluding fullI/O access and interrupt
servicing. Even complete support
of I/0 simulation during initial emu-
lation and debug. And an optimizer
that typically reduces code by 20 to
40 percent compared to other
compilers.

An Integration Control System
automatically configures the
hardware/software interface.

An exclusive from Tek, the
Integration Control System (ICS)
works from a simple list of user-
supplied parameters to generate
the hardware/software interface
code. Including memory configura-
tion, interrupt handling and
initialization/reset code. Integration
tasks now take minutes instead of
days.

Pascal Debug speeds
hardware/software integration.

Pascal Debug completely
eliminates time-consuming transla-
tions of low-level debug information
back into its Pascal counterparts.
You can now debug in the same
language you programmed in.

Put Pascal LANDS on your
design team today.

Contact your local sales
engineer or write us at the addresses
below.

U.S.A,, Asia, Australia, Central & South America, Japan
Tektronix, Inc., PO. Box 4828, Portland, OR 97208

Phone: 800-547-1512, Oregon only 800 452-1877
Telex: 910-467-8708, Cable: TEKTRONIX

Europe, Africa, Middle East Tektronix Europe B.V.
European Headquarters, Postbox 827, 1180 AV
Amstelveen, The Netherlands, Telex: 18312

Canada, Tektronix Canada Inc., PO. Box 6500, Barrie,
Ontario L4M 4V3, Phone 705 737-2700

™ 19R2 Tekt Inc_ All riahts reserved MIA-430

Tektronix

Circle 8 for Literature
Circle 9 for Sales Contact

COMMITTED TO EXCELLENCE



Looking for a faster
processor-to-processor
communications link?

Use Megalink™ for
1 Megabit/sec DMA transfer
between as many as 255
DEC and Intel processors
on local networks up to
32,000 feet long.

Q bus, Unibus, and

Multibus compatible
units plug directly into DEC and Intel backplanes.*

Multidrop operation of different processors on single
coaxial cable for distributed networks.

Integral 1 Megabit/sec FSK modem is immune to
baseband noise, has better than 1 bit/10'? error rate.

Loadable RT-11, RSX-11M, and RSX-11S
device drivers available on floppy disk.

Virtual disk subsystem.
HDLC protocol implemented in hardware.
Polled, token pass, or CSMA contention networks possible.

Call Garry Stephens today at (203) 544-9371, or write now
for specifications of Megalink DMA Interface Units

COMPUTROL

Division of Kidde Automated Systems, Inc.

15 Ethan Allen Highway
Ridgefield, CT 06877-6297 USA
203-544-9371

Telex 643358

*DEC, Q bus, and Unibus are trademarks of the Digital Equipment Corporation.
Intel and Multibus are trademarks of the Intel Corporation.
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Circle 10 to have a Salesman Call
Circle 131 to send Literature
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- Since we're the price/performance super-
" minicomputer leader, you'd expect us to offer
UNIX on our product line. And we do. The Gould
CONCEPT/32 series of 32-bit minicomputers
now provides an authorized version of Bell Labs’
32V UNIX operating system. You get optimum
_software productivity with processor power up to
~ six times that of our closest competitor.

front of the competition, a full line of peripherals,

- Gould S.E.L. Computer Systems.

The compute power and speed that’s put us in

and all the advantages of single vendor hardware
- and software support. You get them all now...with

CIRCLE 11

Just call our UNIX haotline: 1-(305) S.E.L.-UNIX.

GouldInc., S.E.L. Computer Systems Division,
6901 West Sunrise Boulevard,
Fort Lauderdale, Florida33313. 1-800-327-9716.

=3 GOULD

Electronics & Electrical Products

™CONCEPT/32 is a trademark of Gould Inc. ™UNIX is a trademark of Bell Labs



YOU WON'T
BELIEVE
YOUR EYES!

Introducing the Kratos KM1400 high-resolution color video display:

1024 lines, non-interlaced.
60 Hz refresh (64 kHz horizontal scan rate).
100 MHz video bandwidth.

For more information on the color video display with the highest resolution available today, call or ispla
write: KRATOS Display Systems » 101 Cooper Court + Los Gatos, CA 85030« (408) 395-3700 Syste s
TELEX 1719486

CIRCLE 12 RATOS Display Systems




EDITORIAL

IF THIS IS A BAD ECONOMY. ..

If this is a bad economy, and Comdex ’82 turned out some
1800 exhibitors with about 50,000 attendees, then what is a
good economy going to look like? Though many companies
in our field are furloughing employees for the last couple of
weeks of the year, and freezing salaries and hiring, you
certainly couldn’t tell from the looks of the show floor that
we are still in an economic slump. Besides the lack of a few
large, long time exhibitors, about the only indication that
something was still wrong with the economy was the absence
of headhunters, their hospitality suite notices, and their flyers
delivered to hotels.

Japanese vendors, of course, were present in full force, all
of them offering at least one microcomputer. Very little
software aimed at closing the man/machine gap was
exhibited. Although the CP/M people can’t be counted out
yet, it certainly looks like UNIX (or variations thereof) is
well on its way to becoming the 16-bit operating system heavy. It was a decided pleasure to
find many vendors talking about the C language as a tool for making system software
portable. Many of them already have rewritten, or are in the process of rewriting, their current
offerings in C to be readily ported into the 16-bit world.

Microfloppies were also much in evidence, not only in OEM form from just about every
peripheral vendor, but also in several microcomputer box level products unveiled at the show.
The microfloppy, however, did seem to be in a seriously confused state about whether it is
going to take 3”, 3.5", or just under 4” media. I know that microfloppy boosters like to think
of the diskette as a cartridge-like device, but we really can all live without returning to the
front load/top load (and worse) days of the 5440 media. Let’s all hope that cooperative
intracompany efforts already exhibited in the areas of data communications, graphics, and
microcomputer bus structures will lead to a quick resolution among the front runners in the
diskette business. Otherwise, it’s going to be quite a mess next year. Ironically, just as we are
on the verge of having portable (or almost portable) system level software, the disk drive
vendors are likely to bring home the point that portability is, after all, in the eye of the
beholder.

L

Saul B. Dinman
Editor in Chief

Best Technical Article of the Month—May
““Compact Code—iAPX 432 Addressing Techniques’’
Stan Mazor and Sandy Wharton, Intel Corp

Best Technical Article of the Month—June
‘16-bit Operating Systems, a Whole New Ball Game”’
Andrea Lewis, Microsoft

These articles will now compete with other monthly winning
articles for the 1982 editorial excellence award.
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Introducing the Grinnell 28600
Image Processing/Graphic Display System

Whatever your mind can imagine,
} the new Grinnell 2800 System can

visualize. And it does it at an

astonishingly cost effective price.

: Power and flexibility in

a compact system.
For 512x512, 512x640, 480x640,
1024x1024 and 1024x1280 graphics,
image enhancement and image pro-
cessing, the 2800’s exceptionally
fast, easily programmed distributed
computing architecture (built
around a high-speed bit slice pro-
cessor) puts an incredible repertoire
of graphics instructions and image
processing capability at your
disposal for a wide range of mono-
; chrome, 3-color and multi-spectral
, applications.

Exactly what you need,
when you need it.

Because of its unique, modular

design, the 2800 System can be sized

to your specific needs without sacri-

ficing performance, allowing for

", AR e

multiple, modular processors

and controllers for parallel, multi-
spectral processing. And each
processor is individually program-
mable, letting you manipulate input,
{;rz(ljphics and imaging for simpli-

ied operation and maximize
throughput.

For added cost-effectiveness,
each video controller is associated
withan ultra-fast pipeline processor.
And should you need it: an optional
microprocessor (Motorola
MC68000, 512K RAM, 32K PROM)
for Command Control Processing.

Programmable for your
applications.

With the 2800 System, its micropro-
grammable System Controller gives
you the choice of using standard or
special instruction sets, with the
option of downloading from the
host computer or through the Com-
mand Control Processor. The CCP
can also be programmed to interface

CIRCLE 13

with your choice of interactive con-
trol devices and off-load frequently
used routines from the hostcom-
puter. In addition, the system’s
Intelligent Host Interface offers you
several data transfer modesto further
enhance throughput. .

Now i nehowitcan
work for you.

Compare its performance to any-
thing on the market. Then, when you
com(})are prices, you'll buy Grinnell.
For details, write or call (408)
629-9191. Whether you're an OEM,
end user, or involved in educational
or industrial research, you'll agree:
the Grinnell 2800 lets your imagina-
tion run wild, but not your budget.

GRINNELL

6410 Via Del Oro Drive :
San Jose, CA95119 (408) 629-9191
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The Am29116 is no mortal microprocessor.

It’s the fastest MPU ever made.

The Am29116 was designed from day one
with the most demanding intelligent periph-
eral control applications in mind.

It’s 16-bits. It's micro-
programmable. It's made
with IMOX our advanced
bipolar process.

Best of all, it’s available right now.

THIS IS A JOB FOR THE Am29116.
Bit-mapped graphics? No sweat. Winchester
(hsksr‘ Conﬂder 1t done. Communications

That's ]ust ior starters.

The Am29116 can control any peripheral.
It can do bit manipulation, data merge under
mask control, even multiple bit rotate in a
single 100ns cycle.

And it’s fully supported with a high-speed
developnmnt system called System 29/10A.
Plus all the support circuits you'll ever need.

YOUR COMPETITION

WON'T KNOW WHAT HIT THEM.
The Am29116 will put you as far ahead
of the competition as we are. And it’s just
one of our high-performance VLSI circuits.

There are controllers, bipolar and MOS
microprocessors, communications and signal
processing circuits, and more.

And every part in every family meets or
exceeds INT:STD-123, the International
Standard of Quality.

Rush into the nearest phone booth and
call AMD.

Ask for the chip that flies.

Advanced Micro Devices o1

JA 94086  For direct factory response call (408) 749-2900.

901 Thompson Place, Sunnyvale, C

CIRCLE 14
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Fault-tolerant systems lead push for factory automation

eeking to provide the necessary com-

ponents for the factory of the future,
Hewlett-Packard has announced the
first fault-tolerant computer system for
process control, machine monitoring
and control, communications control,
and facilites management. System-
safe/1000 pairs two HP 1000 Model 60 or 65
minicomputers executing the same soft-
ware. User transparent data redundancy
is made possible with the Datasafe/1000
software package that provides up to
960M bytes of mirrored disk storage.
High speed realtime control is possible
with the top-of-the-line A900 technical
computer. This computer has cache
memory and pipelined architecture for a
system throughput of 3 million instruc-
tions/s (MIPS).

Complementing the processor offerings
are the Process Monitoring and Control/
1000 software package that supervises
and controls continuous industrial pro-
cesses, and the Programmable Con-
troller (PC) Link/1000-AB that enables
HP 1000 systems to monitor and control
programmable controllers and any other
devices connected to an Allen-Bradley
(A-B) Data Highway. The company
claims that these products allow manu-
facturers to get immediate status reports
and, if needed, make production changes.

Fault-tolerant techniques reduce error
detection and recovery in the System-
safe/1000 by as few as 200 ms, thus
assuring continuous operation of real-
time processes. A Systemsafe/1000 system
includes dual HP 1000 F-Series computers
with hardware floating point processor,
for 1 mips and 200,000 floating
point operations/s (flops). Each com-
puter uses HP’s RTE-6/VM realtime, vir-
tual memory operating system for high
performance system operation, with
fault-tolerant functions handled by a
new 1/0 switch subsystem. The
Datasafe/1000 software pairs mirrored
disk drives and Datashare/1000 software
for user transparent disk file sharing by
multiple cpus. Both systems read all
serial input data from selected external
devices or processors, but only the
primary system is allowed output data or
control commands. The backup system
functions as a ‘‘hot-standby.’” If a
failure is detected in the primary, serial
1/0 control is switched to the backup and
system operation resumes in real time.
Datasafe/1000 provides uninterrupted
read/write disk access even if one of the
mirrored disk drives goes down. A fault
alarm signals a failure, and a utilities
package provides verification and
restoration of a failed drive.

Systemsafe/1000 has a price of
$199,000. If purchased as individual
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system components, the configuration
would cost $233,000, including freight,
within the United States. Current
delivery estimate is 12 weeks ARO, with
first shipments expected by April 1, 1983.

A typical Systemsafe/1000 configura-
tion also includes redundant HP 1000
Model 60/65 systems with RTE-6/VM and
2M bytes of error-correcting memory,
19.6M bytes of mirrored disk storage,
system console ANSI standard
FORTRAN 77, and HP Pascal. Datasafe/1000
is available separately at $5000 for the
first copy and $2500 for a right to repro-
duce version.

For those users who need higher per-
formance, HP promises that systems
incorporating the A%0 will be available
later this year. The A%00 is targeted pri-
marily for the OEM market as a very high
performance, realtime engine for indus-
trial automation and process applica-
tions. It is well-suited for process
monitoring and control, high speed data
acquisition and image- and signal-

SWITCH CONTROL
MODULE

o AT .f‘
170 SWITCH MODULE |
-' ]

TO/FROM EXTERNAL DEVICES
AND PROCESSES

Systemsafe/1000 uses dual HP 1000
Series F computers sharing serial input
from external devices. Serial 170
control is switched within 200 ms of
error detection. Data redundancy is
maintained with mirrored disk storage.

processing applications, where the A%00’s
raw computational speed, floating point
performance, and sophisticated 1/0
capabilities are required.

The computer features a high speed
4k-byte cache memory, 2-level pipe-
lined architecture, 3.7M bytes/s peak 1/0
bandwidth, and a standard floating
point processor capable of performing a
typical mix of floating point instructions
at 560,000 instructions/s. Implemented
in Schottky TTL discrete logic, its cPU
comes standard with a hardware floating
point processor and HP’s scientific
instruction set (SIS) and vector instruc-
tion set (vis) firmware. The floating
point capability is implemented through
three LsiI chips developed in HP’s
CMos/s0s technology. Unlike most pro-
cessors requiring a separate board for
hardware floating point, the A900
floating point chips are designed as an
integral part of the cPU for maximum
performance and efficiency. When exe-
cuting the single-precision Whetstone
benchmark (B1), the A%0 is capable of
nearly 1.2 MIPS.

To complement its processing power,
the A900 supports up to 6M bytes of main
memory, available in the latest genera-
tion 64k-RAM technology. A single
memory array board is offered with
768k bytes of storage. Up to eight
boards can be configured in the As00
computer. Add-on memory packages of
768k bytes, 1.5SM bytes, and 3M bytes
are available for $6000, $10,000, and
$16,000, respectively.

Available in both box and system-
level products, the A%00 is priced in OEM
quantities of 100 at $15,500 for the A%00
CPU set, 768k bytes of ECC memory,
memory controller card with 32-bit
memory data bus in a rackmountable
chassis with power supply, and 15 avail-
able 1/0 slots. The system price of
$42,675 includes the cpu set, 768k-byte
ECC memory, serial and HP-IB interfaces,
RTE A.l1 operating system, HP 2621B CRT
terminal, 16.5M-byte Winchester disk
drive, desk style cabinet, freight, and
installation.

Extending the reach of these systems
is the aim of the PC Link/1000-AB that
allows users to supervise and transmit
information to any device on an Allen-
Bradley Data Highway. One HP 1000
computer accommodates up to 1512
programmable controllers on 24 such
highways.

Because access to the controllers is
‘“‘masterless,”” the system will not be
disabled if a machine-level device goes
down. A user interface isolates PC
Link/1000-AB from the computer’s RTE-

(continued on page 26)



It’'s not Magic,
it’s NEC,
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Spinwriters and disk drives with

supernatural reliability.

NEC peripherals are amaz-
ingly reliable. For example, our
Spinwriter™ printers often run
two years without a failure.
Typically, our Winchesters run
more than five years without a
failure. One of our diskette
drives has a field-proven relia-
bility of 24,000 hours—that’s
an incredible 12 years in nor-
mal operation between unit
failures. When the rare failure

does occur, usually it can be
fixed in less than 30 minutes.

So when you think periph-
erals, think NEC. For Spinwriter
letter-quality printers, band
printers and line printers.

For Winchesters. For diskette
drives. High performance
peripherals that just keep run-
ning. It's not magic, it's NEC.

Spinwriter is a trademark of
Nippon Electric Co., Ltd

CIRCLE 15

NEC Information Systems, Inc.
5 Militia Drive, Lexington, MA 02173

] Have a representative call me,
1 Send more information on NEC
Peripherals.

Nag, . o 7 R
Tles At
Company
Address

Gitye

Telephone

NEC Information Systems, Inc.
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Your eyes are fine. You're just
seeing everything in two.

The Plexus P/25.

And the Plexus P/40.

Two complete, UNIX-based
microcomputer systems. Being
delivered in volume, today.

We're totally committed to the
UNIX operating system. Because of its
simplicity, flexibility and popularity.

We're also totally committed
to performance. Both our microcom-
puter systems deliver all the power
of the largest minicomputer systems.

At two to five times less cost.

But where do we get 96 UNIX-
based systems?

From disk sizes, RAM sizes and
user configurations.

The options available to you,
with the P/25 and the P/40.

The P/25 offers 24 possible
system combinations. With three disk
sizes. (22, 36 and 72 megabytes.)

Four memory sizes. (%, 1, 1% and
2 megabytes.) And two user configu-
rations. (8 or 16 terminals.)

The P/40 offers an impressive
72 system combinations. With its three
disk sizes. (72, 145 and 290 mega-

bytes.) Eight memory sizes. (1, 1, 1%,
2, 2%, 3, 3% and 4 megabytes.) And
three user configurations. (8, 16 and
24 terminals.)

All these options are offered with
a single vision in mind.

Choice.

With 96 possible system com-
binations, Plexus gives you the
opportunity to custom-build systems
to your ideal specifications.

Allowing you to more accurately
meet the demands of your customers.
With the capability to expand, as
their needs grow.

Helping you to more effectively
control your costs.

So you can maximize your profits.

We think that shows our far-
sightedness.

Contact us. Plexus, 2230 Martin
Ave., Santa Clara, CA 95050. (408)
988-1755. TWX / Telex 910-338-2223.

Compare our two systems to the
others. Price, performance, delivery,
support and configurations. Once
you do, you'll see. There’s more to
Plexus, than what meets the eye.

PLEXIUS

UNIX is a trademark of Bell Laboratories. Plexus Computers, Inc. is licensed to distribute UNIX under the authority of AT&T.

CIRCLE 16
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Fault-tolerant systems
(continued from page 22)

6/VM operating system and automatically
handles error conditions. Unsolicited
messages, such as a controller signifying
an alarm condition or completion of a
task, automatically update user pro-
grams. The microprocessor based,
multiplexed interface card permits full
duplex communications at 9600 baud. A
“‘state of health”’ verifier provides loop-
back testing of both the interface card
and all components of the A-B Data
Highway.

Information collected from these con-
trollers can be managed with the Process
Monitoring and Control (PMC)/1000
menu-driven software package designed
for small to medium scale processes
found in both process and discrete
manufacturing environments. A large
number of process strategies (eg, feed
forward, cascade, cross coupled, and
nonlinear control) are within its
capabilities. They provide a good fit for
such sophisticated applications as
material and energy balancing. Custom-
izable capabilities include flexible scan-
ning and updating of all measured and
controlled process parameters. Control
actions include both proportional inte-
gral derivative (PID) loop control and
Boolean logic control. Standard func-
tions include engineering unit conver-
sions and averaging, accumulation, and
ratio computations. Dead-time, filtering,
and nonlinear functions are provided,
and user defined algorithms can also be
accommodated. In the event of an alarm
condition, PMC/1000 ensures that appro-
priate action is taken automatically—
from simple operator notification to
shutdown of the process. A logging
feature for historical data provides long-
term graphical trending, as well as infor-
mation needed for statistical analysis
and management reports.

Prices for complete systems, including
an HP 1000 computer and PMC/1000 soft-
ware, start at $130,000. A large HP
system capable of controlling 100 loops
and monitoring 500 process parameters—
including all necessary computer hard-
ware, software, and instrumentation
interfaces—would cost $280,000. The pC
Link/1000-AB—including software for up
to three interfaces, an interface card, a
multiplexer panel, and cabling for con-
nection to an Allen-Bradley 1771-KC/KD
communications controller—has a U.S.
list price of $7200, including freight.
Multiple unit discounts are available,
and current delivery estimate is eight
weeks ARO. Contact local Hewlett-
Packard sales offices.

—Joseph Aseo, Field Editor
Circle 240
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Machine vision system combines low cost and high performance

The ‘‘affordable vision system,’’ a gray-
level image analysis system from Inter-
national Robomation/Intelligence,
provides a resolution of 256 x 256 pixels
with 256 gray levels. An OEM quantity
price of $4995 results from use of a
12-MHz McC68000 16-bit processor
capable of 1 million instructions/s
(M1ps). Dedicated hardware logic is
responsible for image preprocessing and
segmentation functions. An optional
coprocessor operates in a single instruc-
tion multiple data (SIMD) stream mode to
process 30,000 to 50,000 complex
algorithms/s.

Gray-level image analysis was chosen
because it does not have the limitations
of binary vision systems. That is, binary
vision systems need sufficient ambient
illumination and can only extract infor-
mation in silhouettes, not in contours or
edges. A gray-level image analysis can
control and stabilize lighting conditions
necessary to hold threshold settings—
gray levels that determine whether a pixel
is black or white—constant. This is not
always possible in such instances, as the
inspection of objects passing by on a
conveyer belt. Silhouette extraction does
not work if the inspected objects over-
lap, in which case contours of the
objects must be identified. A similar
problem occurs when edges must be
detected, but an insufficient contrast in

gray level between the object and its
background is present.

The vision system consists of three
components: a host MC68000 micro-
computer with its own 64k-byte static
RAM and a 16k-byte ROM, an image digi-
tizer and preprocessor, and an optional
coprocessor. Four camera inputs can be
selected under program control, digi-
tized by an 8-bit AD converter, and stored
in a 64k-byte frame buffer memory
(256k bytes total). Conversion and
storage take only a single TV raster frame
(20 ms). The frame memory is organized
so that four bytes can be written or read
simultaneously. The preprocessor
operates ‘‘on the fly’’ during image
input as it is inserted in the read-modify-
write loop of the frame buffer memory.
Another DMA channel is dedicated to the
coprocessor, complete with special
address generation schemes used to
perform a variety of operations in
SIMD mode.

Preprocessing functions include point
transformations of 256- x 256-pixel
matrices; equalization of the gray-level
distribution of a picture for better con-
trast enhancement; and setting of multi-
ple thresholds at several arbitrary gray
levels. The histogram processor calcu-
lates a 127-point histogram simulta-
neously with preprocessor operations in

(continued on page 29)
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Optional coprocessor processes pixel arrays 10x faster than software routines
executed in the 68000 host computer. Digitizer and preprocessor are also
implemented in bipolar logic to gain realtime performance.
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” Oak’s FTM™ keyboard. Fully
shielded against RFI/EMI to meet

the FCC Article 15, Class A&B

deadline and VDE requirements.

October 1, 1983 is coming fast. That’s when
the FCC Article 15 RFI/EMI requirements
become effective. Lucky for you, the Oak FTM
(Full Travel Membrane) is ready right now.

The FTM keyboard has an inherent design
that offers an optional shielding system which
can be easily designed right in. You don’t have
to re-design your equipment with cumbersome
shielding. Or, wait for other types of keyboards
that have added shielding with substantial
added expense.

Circle 17 for Information

Right now. At the right price.

Find out how FTM keyboards block out
interference. And they’re available now for a
surprisingly low cost.

You can'’t afford not to call Oak.

Phone 815/459-5000,TWX 910-634-3353,
Telex 72-2447

"“I{ Switch Systems Inc.

An Oak Technology Inc. Company

PO Box 517« Crystal Lake, llinois 60014

Circle 6 for Salesman to Call




IT°S TIME TO TAKE YOUR
PLOT 10 IDEAS OUT OF STORAGE.

Give your imagination the benefit of the
latest graphics technology, with a D-SCAN
dual-microprocessor GR-2412 raster
terminal.

For example, the GR-2412's
remarkably fast, remarkably accurate
4014 emulation makes it a snap to add
color and selective erase to existing PLOT
10 routines.

And its high resolution 1024 x 780
raster display, with exclusive anti-
aliasing hardware, means image
quality that rivals a storage tube.

If your ideas grow too big for
PLOT 10to handle, you can always
take advantage of the GR-2412's
unsurpassed collection of standard
graphics features. Like local transfor-
mations. Closed figure drawing. Up to
768K bytes of local segment memory.
And a software utility package that

can replace lines of PLOT 10 code with a
single FORTRAN statement.

Something else to consider while you're

thinking about the future.

Our past.

D-SCAN products have been field

proven for over a decade. And every
one is crafted by Daini Seikosha Co.,
Ltd. (Seiko), known worldwide for
its precision watches, robots, and
computer peripherals.

For immediate information on the
GR-2412, contact Seiko Instruments
U.S.A., Inc., 2620 Augustine Drive,

Santa Clara, California 95051.
Telephone (408) 727-0768.

Because ideas in storage don't

get any better. Just older.

-SCAN

Seiko Instruments U.S.A., Inc.
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Affordable vision system

(continued from page 26)

a single read-modify-write cycle (20 ms).
If programmed on the microcomputer,
these operations would each take 200 ms.

The optional coprocessor acts as a
hardware accelerator for software
routines executed in the microcomputer
that typically run 1x to 2x slower. For
example, convolution of the 256- x
256-pixel matrix with a 3 x 3 coefficient
matrix takes 50 ms if performed by the
coprocessor, while a programmed rou-
tine in the microcomputer requires 3.5 s.
Coprocessor operations need only a
single instruction fetched by the micro-
computer for the entire sequence, with
each pixel processed simultaneously
along each axis several times before
returning to the frame buffer memory.
Consisting of a microprogrammed con-
troller; systolic array processor, and
buffer coefficients and intermediate
values; high speed scratchpad memory;
and DMA channel interface, the
coprocessor operates in a pipelined
fashion capable of performing 20 MIPS.

The host processor performs high level
routines such as gray-scale image sub-
traction, fusing and shrinking of images,
stereoscopic image analysis, and color
image analysis. The operating system is
an extended version of UNIX-7 with a
realtime core added to coordinate the
system processors. An extended version
of c is also available for program devel-
opment, with direct access to library
routines.

A basic system consisting of the host
computer and digitizer/preprocessor
boards costs $4995, with the price of the
optional coprocessor available upon
request. Any vidicon or solid state
camera can be used that operates
according to either the EAI 525 line or
European 625 line standards. The camera
must also have an RS-422 interface and an
input for external synchronization.
International Robomation/Intelligence,
6353 El Camino Real, Carlsbad, CA
92008.

—Joseph Aseo, Field Editor
Circle 241

Get your own

If you’re reading someone
else’s copy of Computer
Design, why not get your
own? To receive a
subscription-application
form, circle 504 on the
Reader Inquiry Card.

Networking is in.
Rent it.
Today.

You can rent Intel’s

new NDS-II

integrated,

distributed

Network

Development

System off-the-

shelf now. Get on the Intel NDS-II
network and manage your large
project as you're developing and
debugging it. Hook up existing
Intellec systems or rent every-
thing...from ICE in-circuit
emulators to hundreds of
megabytes of Winchester disk \
storage. From Genstar REI. y
Today.

GSA Contract # GS-045-23560

GENSTAR

Rental Electronics, Inc.
(800)227-8409

In California (213) 887-4000 - (415) 968-8845 « (714) 879-0561

R R T PR e e R e e T T L S S |

I'd like to hook up to the Intel NDS-Il networkl Tell me how!

O It sounds great. Tell me more! Call O I'm particulary interested in the
me at following equipment:

O Send me your new Rental Catalog.

O I'd like a copy of your “like new”
equipment for sale catalog, too.

NAME TITLE
ORGANIZATION
ADDRESS _ MAIL STOP
CITY/STATE/ZIP
TELEPHONE CDG-183

Please complete coupon and mail to: Genstar Rental Electronics, Inc., 6307
De Soto Avenue, Suite J, Woodland Hills, CA 91367 ¢ genstar Rental Electronics, Inc. 1982
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It takes real nerve

to compare our
14’ back-up system
with12”drives.

It also takes
67 megabytes.




HCD-75: so much

for so little.

Presenting the only V4" cartridge

back-up system that'll go head to
head with 2-inchers in the critical
30-70 Mbyte range.

The reason is simple. The 3M
Brand HCD-75 Data Cartridge Drive
System gives you 67 Mbyte per car-
tridge formatted. No other cartridge
drive gives you so much capacity.

There’s nothing medium about the
medium, either. Each Scotch®

DC 600HC cartridge is pre-recorded
with permanent forward/reverse-
reading block keys. They give you
block-addressable storage. You get
compact recording on all 16 tracks, with
a density of 10,000 frpi, without rewinds.

The HCD-75 system, including drive
and controller, is about one-fifth the
size of a 2" tape drive. You don't
have to put back-up and I/O plans
on the back burner because of

size constraints.

Interchange for

the better.
Cartridges interchange quickly and

easily. Tape-to-head alignment is
ensured by a special sub-routine. It
automatically aligns the read-write
head and stepper motor controller
to the tape edge each and every
time the operator puts a cartridge in
the system.

There’s brain to this back-up, too.
First, all its functions are handled
through its controller. And second,
there’s minimal host involvement, so
host time can be freed up for more
critical functions.

All the reliability
without high cost.

You can run one HCD-75 drive off
the controller, or two, or three, or
four. You still get all the reliability of
the high-priced drives. The HCD-75
runs self-test routines to ensure
proper operation. It gives you
sophisticated error messages when
faults are detected.

Advanced error-detection/correction
routines keep working to deliver
extremely low error rates. The
micro-processor controls the drive
functions; so potentiometer
adjustments are a thing of the past.
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Back-ups

without back orders.

The whole shooting match—drive,
controller, preformatted Scotch DC
600HC cartridges—is ready for
immediate delivery. One at a time
or in production quantities—you
name it. (Also ask about 3M’s
proven family of 8" Winchester
compact disk drives.) Haven't you
waited long enough for a
reasonable, reliable, truly high-
capacity alternative to V2" drives?

As close as your phone.
In fact, if you have been holding off
on a back-up decision—or even if
you haven't—make us put our back-
up where our mouth is.

Call toll-free 800-328-1300. (In
Minnesota, call collect: 612-736-
9625.) Ask for the Data Recording
Products Division. We'll give you the
name of the 3M HCD-75
representative in your area. He's
just waiting for the chance to show
off his latest, greatest back-up.

Or write us at Building 223-5N,

3M Center, St. Paul, MN 55144.

3M hears you...
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Professional Books That Help You Get Ahead-And Stay Ahead!

HANDBOOK OF ELECTRONICS
PACKAGING DESIGN AND
ENGINEERING

by B. S. Matisoff

582515-5 Pub. Pr., $32.50 Club Pr., $25.95

RADIO HANDBOOK, 22/e
by W.I. Orr
582442-6 Club Pr., $33.95Pub. Pr., $39.95

MICROPROCESSOR DATA BOOK
by S. A. Money
427/062 Pub.Pr, $35.00 Club Pr., $27.00

STANDARD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11/e

by D. G. Fink & H. W. Beaty

209/74X Pub.Pr., $65.95 Club Pr., $48.95

INTUITIVE IC ELECTRONICS
by T. M. Fredericksen
219/230 Pub. Pr., $18.50 Club Pr., $14.50

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS’ EXAMS
by C. R. Hafer

254/303 Pub. Pr., $27.50 Club Pr., $21.50

OPTICAL FIBER SYSTEMS: Technology,
Design & Applications

by C. K. Kao

332/770 Pub. Pr., $26.00 Club Pr., $20.00

INTRODUCTION TO RADAR SYSTEMS,
2/e

by M. I. Skolnik

579/091 Pub.Pr., $38.50 Club Pr., $30.50

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL

by J. Markus

404/461 Pub.Pr., $67.95 Club Pr., $52.95

BIT-SLICE MICROPROCESSOR
DESIGN

by J. Mick & J. Brick
417/814 Pub. Pr., $29.50 Club Pr., $22.50

DIGITAL HARDWARE DESIGN
by J. B. Peatman
491/321 Pub.Pr, $33.00 Club Pr., $26.00

ELECTRONIC COMMUNICATION, 4/e
by R. L. Shrader
571/503 Pub. Pr,, $24.10 Club Pr., $18.95

ANTENNA THEORY: Analysis and
Design

by C. A. Balanis

582493-0 Pub. Pr., $39.50 Club Pr., $29.95

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN

by D. E. Stout & M. Kaufman

617/97X Pub. Pr, $38.00 Club Pr., $29.00

MICROPROCESSOR APPLICATIONS
HANDBOOK

by D. F. Stout

617/988 Pub. Pr., $35.00 Club Pr., $26.50

DIGITAL CIRCUITS AND
MICROPROCESSORS

by H. Taub

629/455 Pub. Pr.,$29.95 Club Pr., $23.50

ENGINEERING MATHEMATICS
HANDBOOK, 2/e

by J.J. Tuma

654/298 Pub. Pr, $31.25 Club Pr., $24.95

ELECTRONIC FILTER DESIGN
HANDBOOK

by A. B. Williams

704/309 Pub. Pr., $41.50 Club Pr., $31.50

HANDBOOK OF SEMICONDUCTOR
AND BUBBLE MEMORIES

by W. A. Triebel & A. E. Chu

582376-4 Pub. Pr., $24.95 Club Pr., $18.50

L /K
ekl
Hll |

Join the ELECTRONICS AND
CONTROL ENGINEERS’
BOOK CLUB and...

m Keep up with current technology

B Sharpen your professional skills

B Be ready for new career opportunities
B Boost your earning power

New members:

Any one of the
Se
great Professionaj
books for only...

$E89 as,

Premium with yo
i1st selectio%! -

80% New Val
or Revised
From First

"| Edition!

ELECTRONICS ENGINEERS’
HANDBOOK, 2/e

by D. G. Fink & D. Christiansen
209/812 Pub. Pr., $75.00
Club Pr., $57.50

Why YOU should join now!

s BEST AND NEWEST BOOKS IN YOUR FIELD—Books are selected from a
wide range of publishers by expert editors and consultants to give you
continuing access to the best and latest books in your field.

= BIG SAVINGS—Build your library and save money too! Savings ranging up
to 30% or more off publishers’ list prices— usually 20% to 25%.

BONUS BOOKS—You will immediately begin to participate in
our Bonus Book Plan that allows you savings of between
70% —80% off the publishers’ prices of many professional and
general interest books!

s CONVENIENCE—12-14 times a year (about once every 3-4 weeks) you
receive the Club Bulletin FREE. It fully describes the Main Selection and
alternate selections. A dated Reply Card is included. If you want the Main
Selection, you simply do nothing—it will be shipped automatically. If you
want an alternate selection—or no book at all—you simply indicate it on the
Reply Card and return it by the date specified. You will have at least 10 days to
decide. If, because of late delivery of the Bulletin you receive a Main Selec-
tion you do not want, you may return it for credit at the Club’s expense.

As a Club member you agree only to the purchase of three books (including
your first selection) during your first year of membership. Membership may
be discontinued by either you or the Club at any time after you have pur-
chased the first selection plus two additional books.

rresmsmmmmms MAIL THIS COUPON TODAY = = m o o ox on om mm gy
I . Write Code No. of the Write Code No. l
1 McGraw-Hill Book Clubs $2.89 selection here of First Selection here i
Electronics and Control Engineers’
§ BookClub | | |
] P.O. Box 582, Hightstown, N. J. 08520 ii
I Please enroll me as a member and send me Sighature l
| the two books indicated, biling me for the |
' $2.89 premium and my first selection at the l
discounted member's price, plus local tax,
shipping and handling charges. | agree topur-  Address/Apt. i
l chase a minimum of two additional books dur- City/State/Zi
§ ing my first year of membership as outlineq ~ ~!'Y/Staterip - - ]
under the Club plan described in this ad. A  This order subject to acceptance by McGraw-Hill. All prices subject to
' shipping and handling charge is added to all  change without notice. Offer good only to new members. Orders from 1
I shipments. outside the U.S. cannot be accepted. E33576 ]
L P P P P Iy
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Test system debugs embedded computers without diagnostic software

o ease the task of hardware and soft-

ware integration for systems that
have embedded computers, the act 1
(advanced computer tester) from Loral
Instrumentation eliminates diagnostic
software and special purpose test equip-
ment. The tester provides a window into
the memory and registers of the target
computer and enables the user to
dynamically alter their contents without
interrupting normal system operations.
It is intended to aid the development of
minicomputer applications, such as the
ROLM AN/UYK 19 series embedded in the
system, without such typical peripheral
devices as video display terminals or line
printers.

Functionally similar to a logic state
analyzer, the act 1 interrogates up to
four of the target computer’s 16-bit data
buses via a pesonality module unique to
that processor. 16k bytes of PROM con-
tain the machine-dependent subroutines
required for the act 1 to examine the
internal contents, with the needed 1/0
signal levels provided by signal condi-
tioning circuitry. A typical configuration
would include access to the computer
data bus, memory address, micro-
memory address bus, instruction
register, control and clock signals, and
synchronization outputs. Programmed
breakpoints could be evaluated from
these buses, or from external signals
monitored by an 8-input clip probe.
Such signals can either be functions not
already monitored within the four main
buses, or system events (eg, switch
closure, scale change, message acknowl-
edge) controlled by the target system.
Users can select breakpoints to execute
on values less than, equal to, or greater
than a specified value with a program-
mable mask also available to disregard
unwanted bits.

Other options include the ability to
specify which portion of the instruction
cycle (read, write, or execute) to trigger
upon and the use of a programmable
counter to measure events in micro-
seconds, milliseconds, or seconds. An
external event counter measures the
machine clock cycles. Detection of the
breakpoint condition will either halt the
machine or be flagged to the visual dis-
play as an asterisk while the target com-
puters continue running. Up to three
breakpoints may be logically linked
(AND/OR), or used independently.

Three 1k-bit stacks capture data from
the 16-bit data bus, 16-bit memory
address bus, and 8-input clip probe.

170 SIGNALS

:‘* INTERFACE

Unique personality module for each target computer supported is key to realtime
operation of act 1. Personality module generates necessary control and 1/0 signals
needed for act 1 to interface independently with target processor. Module also

aids disassembly of programs.

Stacks are loaded when programmed
breakpoints occur, selected registers or
1/0 channels are accessed, or all data
from the target computer can be stored.
Contents of each stack are viewed
through an onboard 7” (17-cm) CRT in
groups of 16 locations. Scrolling or
modification is possible with the hexa-
decimal keyboard located on the
processor, or with an external AscII
keyboard. Data and address stacks are
displayed in hexadecimal format, while
clip probe data are displayed as eight
binary bits similar to a logic analyzer.

Memory locations within the target
computer can be viewed and manipulated
as well. Up to 48 consecutive memory
locations can be displayed in groups of
16 words, or a work area of 18 con-
secutive locations can be scrolled to
change the contents. Users can also con-
figure an overlay map of the target
computer’s memory to provide read/
write protection, or provide an optional
external high speed (70-ns) read/write
memory of up to 64k words that can
replace or extend the target computer’s
memory. Finally, a disassembled area of
memory can be viewed complete with
mnemonics and operands.

Actual runtime execution can be
viewed with 40-column trace pages that

display the contents of registers,
memory locations, and disassembly of
programs as they are being executed.
Fifty-three commands within the act 1
monitor and modify the target com-
mands. Up to 16 command sequences
are stored for loading and execution
from the half-inch magnetic tape car-
tridge drive. These commands are con-
tained in a 16k-byte PROM and executed
by an 8080 microprocessor.

Personality modules are available for
the Texas Instruments 2520, Applied
Technology ATAC 16M, and ROLM
1602/1664/1666 computers at $4500 each in
addition to the act 1 price of $19,500
each. Custom personality modules can
be designed by the company, or the cus-
tomer can receive design assistance for
his own module. External keyboards are
priced at $1500 each, and high speed
16k- x 16k-bit memory boards cost
$2995 each. Loral Instrumentation, 9020
Balboa Ave, San Diego, CA 92123.
Circle 242

Talk to the editor

Have you written to the
editor lately? We’re waiting
to hear from you.

COMPUTER DESIGN/January 1983

35



THE ONLY LITTLE
32-BIT COMPUTER
EVEN WORTH
DISCUSSING.

The problem with most low end [/O bandwidth of 5 megabytes per second.
32-bit computers 1s that their usefulness And to make that performance easy
is right down there with their price. to perform with, the ECLIPSE MV/4000

So we’ve come out with alow end  has virtual addressablhty, 16 KB of user
32-bit computer that has up to twice the  microcode space, nine I/O slots, and a

performance and twice the memory of rack-mountable OEM chassis version. As
comparable machines. well as the ability to handle up to 8MB of
Which means it can actually do memory, 4.7 Gigabytes of on-line storage
the kinds of things you want a 32-bit and 64 terminals. All of which you don’t
computer to do. usually find on a low end 32-bit computer.
THE ECLIPSE MV/4000™ THE SOFTWARE YOU NEED.
COMPUTER. Unlike most low end 32-bit com-

The ECLIPSE MV/4000 has puters, the ECLIPSE MV/4000 gives
600K-Whetstone compute power. And an you a choice of compatible operating sys-




tems: AOS/V'S (our interactive advanced Should you find yourself staying
operating system with virtual storage). Or  with the ECLIPSE MV/4000 system,
AOS/RT 32 (our lean, deter- you'll find it stays with you.
R . . 600K -Whetstone
ministic, real-time operating OB Moo o Partly because of our world-
system). Plus a wide variety of | sMmBsec 10 wide network of field service
industry and international stand- | Virtual addressability engineers. And partly be-
ard communication protocols. ?’;alc';"':bﬁ’;'“o“n“’_yﬁ"? cause of some mherently
As well as our XODIAC™ S reliable design considerations.
network management system, Multiple /O slots Like extensive self diagnostics
SNA, CEO™ (office auto- f o eryouda gpace on power up. [ he simple, two
. Low Price . .
mation) and data base man- board implementation. And
agement software. And an array of com-  the 55°C burn-in test it goes through. In
mercial and technical languages, product-  fact, we're offering an uptime guarantee

YYY YYYXXXINX

ivity tools, and third party software of 96 to 99%. And a remote diagnostic
packages. program.
THE COMPATIBILITY The way we see it, making a little
YOU EXPECT. 32-bit computer 1s no excuse for making
Should you one day need even more ~ any less of a computer. . ;
of a computer, you can take all your code Want to discuss the only little 32-bit
(and all your peripherals) onto the bigger ~ computer worth discussing? Call your
members of the ECLIPSE family. local Data General office. Or write us

Because the ECLIPSE MV/4000 1s fully TPD, F134, 4400 Computer Drive,
compatible with the entire Data General Westboro, MA 01580.
ECLIPSE MYV product line.

¢y DataGeneral
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TOSHIBA'S SILICO}
REPRODUCES OVER 2,(

JUST FOF

M o : W available in either
The 16K is orgammd ~a24pin package or a 28 pin compatible with
2764 type EPROMs. Optional features include

AREA SALES OFFICES: WESTERN AREA, Toshiba America, Inc., (714) 752-0373; CENTRAL AREA, Toshiba America, Inc., (612) 831-2566; EASTERN AREA, Toshiba America, Inc. (617) 742-2040
REPRESENTATIVE OFFICES: ALABAMA, Glen White Associates, (205) 533-5272; ARIZONA, Semper Fi Sales Company, (602) 991-4601; ARKANSAS, Technology Sales Company, (214) 380-0200;
CALIFORNIA (Northern), Elrepco, Inc., (415) 962-0660; CALIFORNIA (Southern), Bager Electronics, Inc., (714) 957-3367; COLORADO, Duffy Associates, (303) 595-4244; CONNECTICUT, Datcom, Inc.,
(203) 288-7005; DELAWARE, Vantage Sales, (215) 667-0990; FLORIDA, Donato & Associates, (305) 733-3450, (305) 773-8118, (813) 785-3327; GEORGIA, Glen White Associates, (404) 434-1447; IDAHO,
Components West, (206) 271-5252; ILLINOIS, L-TEC, (312) 593-7200; INDIANA, Leslie M. DeVoe Company, (317) 842-3245; IOWA, J.R. Sales Engineering, (319) 393-2232; KANSAS, R.R. Burton & Associates,
(816) 763-5385; KENTUCKY, Leslie M. DeVoe Company, (317) 842-3245; LOUISIANA, Technology Sales Company, (214) 380-0200; MARYLAND, Glen White Associates, (301) 252-6360, MASSACHUSETTS,
Datcom, Inc., (617) 891-4600; MICHIGAN, R.C. Nordstrom & Company, (313) 559-7373; MINNESOTA, Quantum Sales, Inc. (612) 884-4700; MISSISSIPPI, Glen White Associates, (804) 237-6291; MISSOURI,



VALLEY PLANT
00,000 ROMs A MONTH.
A START.

ooutput enable control, up to three program-
‘mable chip select inputs and access time to
200 ns. Operaungcurrentls40mAmaximum
with 15 mA standby maximum. ]
o  Our256K isa S you would like a copy of our MOS
32K x 8 and Memory Products Data Book, lead times, or
isavailable ~ data sheets, write Toshiba America, Inc.,

in the standard 28 pin package. It has fast 2441 Michelle Drive, Tustin, California
access time of 150 ns. Standby mode cuts 92680, (714) 730-5000 or call your local salm

current down to 10 mA maximum. - representative.
5 And we'll get you started.

R.R. Bur- 'R ton & Associates, (816) 763-5385; MONTANA, Components West, (206) 271-5252; NEBRASKA, R.R. Burton & Associates, (816) 763-5385; NEVADA, Elrepco, Inc., (415)

962-0660; NEW ENGLAND, Datcom, Inc., (617) 891-4600; NEW JERSEY, Necco 1, (201) 461-2789; NEW MEXICO, Semper Fi Sales Company, (602) 991-4601; NEW YORK, Necco 1, (201) 821-6189,
Pl-tronics, (315) 454-9346; NORTH/SOUTH CAROLINA, Glen White Associates, (919) 787-7016, (919) 787-7023; NORTH/SOUTH DAKOTA, Quantum Sales, Inc., (612) 884-4700; OHIO, Makin

& Associates, Inc., (513) 871-2424;, OKLAHOMA, Engineering Sales Company, (918) 493-1927, Technology Sales Company, (214) 380-0200; OREGON, Components West, (503) 643-5588; PENNSYLVANIA,
Vantage Sales, (215) 667-0990; TENNESSEE, Glen White Associates, (615) 477-8850; TEXAS, Technology Sales Company, (214) 380-0200; UTAH, Duffy Associates, (303) 535-4244; VIRGINIA/WEST
VIRGINIA, Glen White Associates, (804) 237-6291, (804) 295-0435, (804) 224-7764, (804) 224-0404; WASHINGTON, Components West, (206) 271-5252; WISCONSIN, L-TEC, (414) 774-1000; WYOMING,
Duffy Associates, (303) 595-4244; CANADA, Source Electronics, Ltd. (416) 675-6235
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Serial buses provide small area networks between system ICs, and modules

recent licensing agreement between

Signetics Corp, Philips Corp, and
Intel Corp will make Intel 8048 and 8051
microcomputers, fabricated in CHMOS,
available in the United States. As part of
the same agreement, two new serial bus
standards, known as ‘‘small area net-
works’’ (SANs) are also being introduced
in the U.S. Philips introduced SANs in
Europe to cope with interconnect and
modularity issues in microcomputer
based equipment design.

One bus, known as the inter-IC or I’C,
has been used in Europe for about two
years, and provides for serial data com-
munications between ICs on the same
board or within the same box. It is used
for distances up to 4 m. The digital data
bus or D’B now being introduced, con-
nects systems in a network of up to
150 m. Since both buses operate over
relatively short distances, they are able
to use fairly simple arbitration schemes
to avoid bus contention. In the 12c this
means waiting until there is no activity
on the bus and then issuing a unique
start bit. Units that use the bus issue bits
and monitor the bus simultaneously.
Thus, if a unit sees a bit other than the
one it has just issued, it interprets that
bit as a signal to immediately retire from
the bus. Immediate retirement is made
possible by the short distances that result
in short propagation delays.

Both buses distinguish between
master/slave and receiver/transmitter
units. A master unit can initiate com-
munication with a slave, making those
two units transmitter and receiver,
respectively. But the master can also
request data from the slave, making it
the transmitter. In addition, interface
logic can be saved in some situations by
making certain units slave only devices.

The 1°C bus uses only two wires or
traces: serial clock and serial data. This
allows the designer to distribute func-
tions within a system while paying
minimal attention to interconnection
problems. Thus, a reduction in the
amount of wiring and interconnect
routing is one main design savings. In
addition, functions can be placed where
they are best utilized for display, data
sensing, and human interface.

The 1C uses a packet protocol con-
sisting of a start bit, a 7-bit slave address
(SADD), an R/W bit that defines slave as
transmitter or receiver, an acknowledge
bit (Ack) for the preceding field, 8-bit
data characters with no preset limit on
the maximum number of characters, and
a stop bit. The 1>C’s throughput speed is
largely determined by whether it is

40 COMPUTER DESIGN/January 1983

[<—ARBITING BITS—>]

P

| MAXIMUM PACKET LENGTH = 9.1 ms

SLAVE SLAVE SLAVE
OR

MASTER
I

Each address, control, and data field in D28 is followed by a parity bit. The
amount of information contained in data field depends on transfer mode selected.
Information must fall within 9.1-ms limit for message duration.

implemented in hardware or software.
An implementation using 64 bytes/
message could transfer 10,900 usable
characters per second (cps) in hardware
or 153 cps in software implementations.
The 1?c is intended for applications that
are shielded from noise, shielded from
or insensitive to radiation, and have
modularity that can be foreseen at
design time. That is, the desired func-
tions are known and need only be placed
in the most convenient way. The bus
approach avoids function placement dic-
tated by wiring constraints. Thus I1%C is
meant to be used within a box such as a
TV or a keyboard.

Like the ’c, the D?B is a multimaster
distributed control bus that uses wire-
AND hardware arbitration and ACK bits
after each field. It also separates the
functions of master/slave and transmitter/
receiver. The D?B, however, provides
data communications between separate
boxes; consequently, it must work over a
larger area and be both insensitive to
radiation and emit very little radiation
itself.

The D?B uses differential signal trans-
mission over a twisted pair that is time
multiplexed between clock and data. To
accommodate devices with different
throughput capabilities, it can operate in
three throughput modes. The only
requirement is that high speed bus units
be capable of switching to lower speeds
to communicate with slower devices. All
messages on the D?B are restricted to less
than 9 ms, but higher data rates can
transfer more data within that time.
Throughput for mode 0 is 110 bytes/s,
2423 bytes/s for mode 1, and 8282
bytes/s for mode 2.

D?B protocol follows all fields except
the start and mode bits with a parity bit.
Although the D?B standard allows only
50 devices to be connected to the bus,
the 12-bit address fields for both master
and slave units provide 4096 addresses.
This permits various types of units such

as FM tuners and VCRs to be uniquely
defined. The data field can consist of
one or more data bytes depending on the
mode used for a maximum master to
slave rate of 75 bytes/message (given the
9.1-ms constraint). Each data byte con-
sists of 11 bits: 8 data bits, 1 parity bit, 1
ACK bit, and 1 end of message (EOM) bit.
Signetics Corp, 811 East Arques Ave,
PO Box 409, Sunnyvale, CA 94086.

—Tom Williams
West Coast Managing Editor
Circle 243

Non-networked device linking and
X.25 hook-up provided by
Ethernet products

Bridge Communications’ Ethernet
system product line is claimed to be the
first implementation, outside Xerox
Corp, of the Xerox Network System
(xnNs) high level protocols. System
throughput for all protocol layers is
1M bit/s.

The recently announced communica-
tions server/1 (CS/1) connects up to 32
non-networked devices with RS-232 or
RS-423 serial interfaces to an Ethernet
network. The gateway server/1 (Gs/1)
connects an XNS Ethernet network to a
host or network with an X.25 interface
and two serial ports. Both the cs/1 and
the GS/1 are constructed from logical
modules.

The cs/1 provides Ethernet access to
computers and peripheral terminals,
printers, modems, and plotters. Several
CS/1s can be used to create a network
composed of terminals, computers, and
Xerox or Xerox plug compatible
equipment. ;

GS/1 can be used to connect multiple
Ethernets in remote locations that are
linked by an X.25 network. It can also
connect minicomputer and mainframe
computers with an X.25 interface to
Ethernet.

(continued on page 42)



VISUAL presents ergonomic elegance and
high performance in a low-cost terminal.

T]lt 10° forward, : 1 5" backwardkﬂ

The VISUAL 50 represents a new
approach in low cost terminals. Although it
costs drastically less, it offers the features you expect
from the high priced units.

e For example, the VISUAL 50 enclosure is ergonom-
< ically designed in light weight plastic and can easily be
swiveled and tilted for maximum operator comfort. A detached
keyboard, smooth scroll, large 7 x 9 dot matrix characters and
non-glare screen are a few of the many human engineering

FEATURE COMPARISON CHART features normally offered only on much higher priced terminals.
VISUAL | Hazeltine | ADDS Sil-:galgr }TeIeVideo"' Angﬁrtlir\?liggn:ﬁ\geofeatuﬁ Off ge \éISUAL Sa?'tlj b ?gl tuhlation
b B capability. is code-for-code com e with the
PEATURE__ N Euct Vewen) WS 00 Cakie Esprit,* ADDS Viewpoint,” Lear giegler ADM-3A™
Tilt and Swivel YES | NO NO_ | NO | NO and DEC VT-52." Menu driven set-up modes in non-volatile
Detached Keyboard VES | MO | YES | NO | N memory allow easy selection of terminal parameters.
N-Key Rollover YES | NO YES | NO NO And you're not limited to mere emulation. As the chart shows,
Audible Key Click YES | YES NO NG NO the VISUAL 50 has features and versatility the older, less power-
Menu Set-Up Mode YES NO NO NO NO ful low cost terminals simply cannot match.
Status Line YES NO NO NO NO
Full 5 Attribute Selection YES NO NO NO YES
Smooth Scroll YES NO NO NO N0
Line Drawing Character Set] YES NO NO NO NO
Block Mode YES | YES KO NO YES |
Insert/Delete Line YES YES NO NO YES
Bi-Directional Aux Port YES YES NO YES NO
Columnar Tabbing YES YES NO NO YES
Independent RCV/TX Rates| YES NO NO NO NO See for yourself
Answerback User YES NO NO OPT NO
Programmable Visual Technology Incorporated

540 Main Street, Tewksbury, MA 01876
Telephone (617) 851-5000. Telex 951-539
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Non-networked device
(continued from page 40)
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Integrated Ethernet systems. Virtual connection can be established between
terminal A and host B or C. Virtual connection supports logical name to physical

address name mapping.

Both the communications server and
gateway server are based on the com-
pany’s dual-board MULTIBUS based EC/1
Ethernet controller. The controller fully
conforms to Ethernet specification ver-
sion 1.0 and interfaces to the network at
the physical and data-link levels. One
board is an Ethernet transceiver inter-
face; the other is a shared buffer board.
The transceiver interface is connected to
the Ethernet transceiver and performs
carrier sense, serialization, deserializa-
tion, Manchester encoding and
decoding, crC checking and generation,
collision detection, address recognition,
loopback, interlock checks, and error
reporting. It communicates over the
MULTIBUS connector to the shared buf-
fer board. The buffer board has an intel-
ligent DMA to transfer packets between
the transceiver interface and its
128k-byte dual-ported shared buffer. A
10-MHz, 68000 microprocessor manages
the DMA as a buffer, runs the data-link

42 COMPUTER DESIGN/January 1983

software, and optionally executes user
installed protocols or other software.
The EC/1 controller can be purchased
separately.

Hardware modularity is bolstered by
the use of the MuLTIBUS. Sufficient
power supply margin is present to
accommodate additional boards in the
spare backplane slots. OEMs can easily
add value. For example, by using one or
more of the spare slots for a special
application, a gateway interface module
can be added to provide an interface to
another kind of local or long-haul net-
work, replacing the Bridge module. A
different type of device interface can be
used to control devices with interfaces
other than Rrs-232-C. The addition of a
disk controller supports disk or file
systems not supported by existing
Ethernet file servers. A printer con-
troller is able to support specialized
printing equipment not currently sup-
ported by Ethernet.

Software is also modular. An existing
software module can be replaced with a
customer’s module. Debugging support
is available on the central communica-
tions processing unit (CCPU), including
multibreakpoint capability, program or
instruction disassembly, multiple
memory inspection modes, and debug-
ger extension support. The cCPU module
contains the 10-MHz 68000 and 128k
bytes of RAM. Software is downloaded
either from a local load device (usually
the optional floppy disk unit), from a
host, or from the network. If download
is from a host, the interface to the host is
through the RS-232-C console port using
Motorola Standard s Hex format. Typi-
cally, software is assembled or cross-
compiled on a host.

The 2-board controller set will be
available in February and lists at $3000.
cs/1 will be available in March and is
priced at $9900. Gs/1 is expected to be
available in the second quarter of 1983
for $15,000. These prices are for single
quantity. Discounts are available for
higher volumes. Bridge Communica-
tions Inc, 10401 Bubb Rd, Cupertino,
CA 95014.

Circle 244

Party line network shares printers
and disk drives

System resources such as line printers
and disk drives can now be shared
between several multi-user systems with a
local networking scheme developed by
Action Computer Enterprise. Networking
software allows any user on a DISCOVERY
multiprocessor system to assign a remote
printer or drive for his dedicated use.
Subsequent requests are routed to the
DISCOVERY system that actually has the
device. For example, user 3 of node 1
can access logical drive D by assigning
that particular drive as his own logical
drive E. Network information is passed
via an RS-422 interface for distances up to
4000’ (1219 m) at 100k-baud transmis-
sion rates.

With each DISCOVERY system capable
of supporting 16 user processors (Z80 or
8086/8087 based), a network of 10 nodes
can support 150 8-bit and 16-bit users,
with a single processor at each node
dedicated to network communications.
This processor is connected to a high
speed serial interface that supports the
SDLC communications protocol. It is pri-
marily used to arbitrate competing
requests for shared remote resources,
respond to resource requests from other

(continued on page 44)



The Incredible

Shrinking 212A!

For High- and Medium-Yolume Users —
Intelligent Custom 212A Modems on a Card
with Incredible Features at Incredible Prices

FOR HIGH-VOLUME USERS —
AN INTELLIGENT CUSTOM 212A

The “*Make or Buy” decision becomes incredibly
easy for high-volume 212A modem users. The answer
is “Buy” Racal-Vadic intelligent modems, custom
designed to your specifications.

These intelligent custom modems, designed
around a new breed of 212A and 103 LSI chips are
incredibly small and flexible, incredibly low in cost,
and Racal-Vadic takes an incredibly short time from
prototype to high-volume production.

Tiny 18- and 24-pin dual in-line chips contain a
modulator and demodulator, transmit and receive
filters, a carrier detector, automatic gain control, and
answer tone generator/detector. Racal-Vadic has
added telephone line, user, and control interfaces
to these dual in-line chips. And our custom 212A
modems are delivered to you FCC Registered and
TAP Certified.

And that’s just the beginning! A built-in micro-
processor gives you all the options you've dreamed of:
automatic dialing with stored numbers, interactive
conversation with the data terminal operator,
sophisticated diagnostics... and more.

If you need a lot of 212As, each
packaged in less than 50 square inches,
come to Racal-Vadic. We'll build them to
your size, shape and specifications —
and deliver them in @ minimum of time.

FOR MEDIUM-VOLUME USERS —
A STANDARD INTELLIGENT 212A

For medium-volume 212A users, the perfect
solution is our V5212P — a standard intelligent
modem packaged on an 8.85- by 5.50-inch PC Board.
The V5212P fits comfortably inside most terminals and
computers, because each modem occupies less than
50 square inches.

The VS212F, which uses the same chips, micro-
processor and functional modules that make up a
custom 212A, provides 1200 and O to 300 bps full-
duplex operation with manual and automatic originate/
answer. Its FCC Regjstered and TAP Certified for direct
connection to the switched network and has built-in
RS232C and TTL interfaces to simplify integration into
new or existing systems.

A sophisticated automatic dialer, which allows up to
32 digits to be stored in memory and instantly retrieved
by the terminal operator, is included in the VS212F The
modem provides a unique digital or analog input/
output capability and can be used in systems where
voice and data transmissions are required.

The price is right. Just $420 in lots of 100.

Whether you need an incredibly small custom
212A or an incredibly small standard
212A, we've got’em. And at prices much
lower than you ever thought possible.

- Member IDCMA
Racal-Vadic
222 Caspian Drive BEGBE
Sunnyvale, CA 94086
Tel: (408) 744-0810 » TWX: 910-339-9297

PHONE: 800-543-3000, OPERATOR 507

Racal-Vadic Regional Offices: West: (408) 744-0810
East: (301) 459-7430« Central: (512) 932-9268
Northeast: (617) 245-8790 « Southwest: (817) 277-2246
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Do-it-yourself
with our WDIOIO
LSI Winchester
Disk Controller.

Your component-level disk
controller project will go much
smoother and quicker with our
WDIOIO LSI Winchester control-
ler. It's a 40-pin device with all
the control circuitry needed to
control ST500/SA1000 type drives
and is compatible with most 8-
and 16-bit microprocessor
busses, handling data rates up
to SMHz.

Buy our board-level disk
controllers. Have us build a
custom board for you. Or do-it-
yourself with our LSI. If you
choose the latter, we'll provide
schematics, microcode and gen-
erous engineering assistance.

We've got all the support
components your design needs,
too. To wit:

WDIOII: Digital Data
Separator

WDIO0I2: Write
Precompensation

WDIO0I14: ECC

WDIO0I5: Buffer Manager

WDI510: LIFO/FIFO
external sector buffer

WD279X: Single Chip
Floppy Disk Controller.

Interested? Write on your
letterhead for a free sample.

WESTERN DIGITAL
c o A =] o A A 'a / o N
Components Group,

2445 McCabe Way,

Irvine, CA 92714. 714/966-7827
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Party line network
(continued from page 42)

USER USER o iy
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USER |, . | USER
o B - CONTROL |e——7p —Z——»{ CONTROL % | 1
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\ COMMUNICATIONS

SERVICE
PROCESSOR

DPC/NET takes advantage of dedicated FIFo buffers for interprocessor
communications. Information passes between local user processors, network
processors, and other nodes in the network via 800k-byte lines with RS-422

interfaces.

nodes, and transfer data from remote
resources to local processors.

DPC/NET transmissions use separate
clock and data channels driven at differ-
ent RS-422 levels. Five-conductor cables
are used with independent ground to
send wake and identify global messages.
These messages are sent to all nodes to
initialize the line or request an ID
exchange conversation. ‘‘Get line’’ and
‘‘send request’’ obtain line ownership if
it is not busy, and then send the request
portion of the conversation. ‘‘Send
request’’ transmits a request block if line
ownership is assumed. Conditional ‘‘get
request’’ acknowledges a request block
or wake-up and identify. “Don’t receive’’
signals that receive buffers are full.

The DPC/NET party line permits brief
2-way conversations (typically 5 ms in
duration) between two nodes. Requests
for data and actual data transmission are
regarded as separate conversations. Line
ownership is asserted with individual
clock signals that differ by duration
(node 1 asserts the clock for 1 ms, node 2
asserts the clock for 2 ms, etc). The con-
versation can last no longer than 15 ms.
Nodes that do not respond within this
interval are automatically taken out of
the configuration list. No conversations
are initiated to that node, except in
response to a wake-up and identify
message.

Low level software implemented with
DPC/NET handles collision avoidance,
acknowledge, and line turnaround. High
level software is responsible for pro-
viding the length, local memory address,
party line address, and direction for the
next message in the conversation.

DPC/NET also handles record and file
locking resolution among remote users.
Remote private directory drives are not
accessible. Individual user 1/0 directories
determine whether the request des-
tination will be the network communi-
cation processor or the local service
processor.

Network commands are passed from
user processors to network processors
via FIFO buffers. These buffers are con-
tained in the local service processor
dedicated to interprocessor communi-
cations. Information from remote
resources to local user processors is
handled the same way. The company
claims that because individual users have
dedicated cpus and memories, there will
be no noticeable performance degrada-
tion as users are added to the network.

Pricing information for DPC/NET net-
works is available upon request. Action
Computer Enterprise, Inc, 55 W Del
Mar Blvd, Pasadena, CA 91105.

Circle 245

Share your knowledge
Other system designers face
the same problems you’ve
already solved. You could
help them by writing a
technical article for
Computer Design. For a
free copy of our Author’s
Guide, circle 503 on the
Reader Inquiry Card.




[ntroducing
a brainy new
solution from

o A new Winchester controller. Plus floppy controller. On one low cost board.
t e \ N / lzar S Small enough to mount atop a 5%" drive. And ST500/SA1000 compatible.
"Smart’ you say? What did you expect from the Wizards of Winchester Disk
o Controllers?
Of \ N / lnCheSter We promised you more for less. Our new WDI002 delivers. At $195 (U.S.
OEM quantities) its $50 less than its predecessor, the WDIOOL.
. The big news, though, is that weve made the WDI002 the brainiest disk
D]Sk COntrO]]erS controller yet, with an abundance of new LSI innovations. Such as our WDI1010
. single-chip Winchester controller device. It replaces the microprocessor on
our earlier boards. And about 25 other devices. Plus weve added the new
WDI014 Error Correction device and the WDI0I5 Buffer Manager device.

i i ! Because just about every system with a Winchester has a floppy nearby,
hondyce we included our new WD279X single chip floppy disk con-

WDI00! WwDI003 | WDI004 :
Thelat e 8 Guiner 53| Fallws troller, tooA' §o you geta complepe, powerful solution on one
$245 $I175 3150 reliable 5%" x 8" board. And youre on the upgrade path to

our upcoming WDI003 and WDI1004 boards.

To make our disk controllers even more irresistible,
well customize them to your bus and form factor. Or sell
you our LSI, along with everything you need to build a
controller yourself.

It doesnt take too much brains to see that its safe, smart
and simple to commit your disk-based systems to WD. Call

our controller hotline, 714/966-7827 and well arrange to sit
down with you and get into the details you need.

WESTERN DIGITAL

Components Group, 2445 McCabe Way, Irvine, CA 92714, (714) 557-3550 C 15k A o A
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Multiprocessing superminicomputer

puts 2 to 10 processors to work under single operating system

inking 2 to 10 processors to shared

global memory through a memory
bus, the 3200MPs forms a tightly coupled
asymmetrical multiprocessor system.
Multiplying previous top of the line per-
formance by a factor of 6, Perkin-
Elmer’s newest creation claims to
achieve processing rates of 18.8M single-
precision Whetstones/s.

High performance is achieved cost-
effectively by adding auxiliary pro-
cessors to the cpu. Built on 32-bit
parallel architecture, the system uses
64-bit floating point arithmetic units
with dual 32-bit data paths within the
global memory bus. Memory modules,
general purpose registers, and writable
fixed control store also use 32-bit data
paths.

Taking advantage of the multi-
processor architecture, extensions to the
0S/32 operating system and FORTRAN 7
language are supported. Under 0S/32,
user written APU tasks run unmodified
on the CPU unless they contain calls to
the APU microprogram. Control
mechanisms for the APU and associated
tasks are available to both operator and
privileged tasks. Task assignments to
APU or CPU can be changed during
operation from the console or user
written program.

Heart of the system is a 32-bit CcpU,
built using MsI/LSI Schottky TTL. This
CPU monitors all system activity,
including 170 and memory management.
It also loads all tasks and dispatches
application tasks to APUs for execution,
and it can perform computation, serving
particularly well in 1/0 intensive tasks.

APUs are general purpose processing
units, each with arithmetic processor,
floating point processor, and global
memory interface with its own 4k-byte
cache. Each APU also supplies writable
control store, shared memory bank con-
troller, and a pair of realtime support
modules (RTSMs) for communication
with the cpu. Tasks are scheduled
through a microprogrammed scheduler
in the APU, cutting operating system
overhead. Switching between tasks takes
only 200 ns.

Each APU maintains a queue of ready
tasks that are processed round robin via
the microprogrammed scheduler. Tasks
are processed until they either complete
or generate a request for CPU service.
Instead of executing supervisor calls, the
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DMA BUS

DMA BUS

Growing from 2 to 10 processors, Perkin-Elmer’s tightly coupled multiprocessor
system 3200MPS handles communications between processors through a 16M-byte
global memory over a full 64-bit bus. 1/0 transfers occur over four independent

buses with 40M-byte/s bandwidth.

APU then passes control to the cpu for
normal processing.

The global memory system supports
up to 16M bytes of directly addressable
memory. All APUs and the cPU share
global memory, which is implemented
on 1IM- or 2M-byte boards using 64k
chips. Organized in 2- or 4-way inter-
leaved banks, memory has a 64M-byte/s
bandwidth on the global memory bus.
This bus, made up of two unidirectional
asynchronous 32-bit buses, transfers
addresses and data to be read or written
on one bus and uses the other just for
reading data. The system also provides
error correction, an error logger, and a
memory scrubber.

Serving as the control interface be-
tween the APU and the cPU, the RTSM
supplies additional synchronization and
coordination of processing units. The
RTSM is composed of interprocessor data
link, identification code, realtime
counter with 1-us resolution, and eight
user-programmable output lines. One
RTSM connects to the APU and the second
to the cPU’s multiplexer bus. The data
link is an 8-bit parallel full-duplex, 1/0
line between the CPU and an APU.

A basic configuration of cPU and one
APU achieves 4.7M-Whetstone/s perfor-
mance. Each additional APU raises this
number by another 1.8M Whetstones,
achieving a total of 18.8M when a full
9-APU configuration is installed. A stan-
dard configuration consists of a cpu
cabinet and an APU cabinet holding from
one to three APUs. Each system supports
one shared memory interface through
which a number of systems can be tied to
an external shared memory system;
systems can also be interconnected
through the interface.

An entry level system is made up of
cpuU with 8k-byte cache, floating point
processor, writable control store, two
communications lines, universal clock,
loader storage unit, 2M-byte 2-way
interleaved system memory, and 1/0
chassis; and APU with global memory in-
terface with 4k-byte cache, floating
point processor, writable control store,
arithmetic processor, shared memory
bank controller, and pair of RTSMs.
Price is $185,000. Additional APUs are
priced at $35,000 each. Perkin-Elmer
Corp, Data Systems Group, 2 Crescent
Pl, Oceanport, NJ 07757. Circle 246



45 MB capacity
p easy front loading

(] ] -a 1/4"inCh [ 1Q | C-02 interface standard

90 ips tape speed

streaming cartridge 51/8-ch form fcor

Model 540-CT

' tape drive With 8-inch form factor,

4 Model 440-CT

[ 45 megabytes for | o |
: $s800: cinfer

arinproducts (uvk) /.

|
- : / 1 Compton Place, Surrey Avenue, Camberly, Surrey GUI15 3DX,
New, powerful, economical—and uniquely Cipher. | England, Telephone: 0276-682912, Telex: 858329
Choose Cipher for your 1/4-inch tape drives. Cipher Data Products SARL, Fresnes Cedex, France
\We've got a product that fits your needs. Telephone: (1) 668 87 87, Telex: 203935

Cipher Data Products GmbH, Munich, West Germany

*O.E.M. Quantities Telephone: (089) 807001/02, Telex: 521-4094
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Fault-tolerant computer
systems based on productive redundancy concept

Designed to prevent system failure by and disk subsystems. All elements func-
automatically compensating for individ- tion independently, yet in parallel, in a
ual downed components, Powers,;s multipathing environment. Thus, the
systems’ fault-tolerant architecture system contains multiple copies of the
serves in online transaction processing. data base.

From Computer Consoles, these systems Up to eight processors, ranging from
combine multiple central processors, M68000 microcomputers to 32-bit super-
frontend communications processors, minicomputers, can be implemented in a

Soup to Nuts.

\

Some would
have you think
that a matrix printer
is a mere side dish that
comes with your computer.

Don't believe it.

What you get out of your printer is what you get out
of your computer. If your printer is small, slow, noisy
or unreliable, your computer will be limited, sluggish,
irritating, or inoperable. Just telling it like it is.

That's why Infoscribe has come up with a gourmet
line of multifunction matrix printers specifically for %00 T56
business and professional users.

’\
200
You can switch from high-speed data processing 0o 200 d »
to business letters, af will; handle up to16-inch- 1200 % %% =
wide paper; make up to five crisp carbons; gener-
ate gorgeous graphics in up fo eight colors; and
enjoy truly elegant and incredibly quiet operation,

day-in and day-out.

Check the menu for the printer that meets your exact needs.
Why go with the computer manufacturer's combo plate when the same
money will let you buy Infoscribe, a la carte?

Your favorite computer dealer or systems specialist will be delighted to arrange a
demonstration for you. Or contact the matrix d’: Infoscribe, 2720 South Croddy Way,
Santa Ana, California 92704, USA, Phone (714) 641-8595, Telex 692422.

PRINT WITH INFOSCRIBE
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system. Each operates full time, but can
compensate for any processor that fails.
Processors are linked using a high speed
local network and a common operating
system.

The entry level family member,
Powery,,, includes a proprietary CPU
based on the Mcesooo with 4M-byte
memory, 35M- or 70M-byte disk,
20M-byte streaming tape, and the
capacity to handle 32 RS-232-C com-
munications ports. Mixtures of RS-232
with RS-422; RS-232 and RS-422 with
modem control or parallel ports; or links
with the company’s Data Highway are
communications options.

All systems run PERPOS™, the com-
pany’s proprietary operating system.
This UNIX compatible system accom-
modates a high volume, high throughput
transaction environment, while pro-
viding a development environment. The
systems also support FORTRAN 77, COBOL 74,
C, and BASIC; database management;
and networking capability.

The subsystem of micro based pro-
cessors performs the bulk of system
computation and handles data access
transactions to mass storage. Mass
storage subsystems provide a global data
base; the cpu/disk interface facilitates
efficient sharing of disk resources by
CPUSs and supports data replication tech-
niques. Consisting of dual coaxial cables
interconnecting the cpru, distributed
communications applications pro-
cessors, and interprocessor coordination
controller, the Data Highway com-
munications subsystem forms a local
area network.

All components throughout the
system are compatible with the 32-bit
VERSAbus. Every subsystem uses a pro-
cessor board that enhances microcom-
puter performance by adding instruction
cache, memory management, online
diagnostics, and diagnostic ports.
Memories are designed using 64k-bit
chips, and peripheral controllers are
equipped with an onboard micro-
processor that is linked to the common
bus, allowing direct access to memory.

Each cpu operates independently but
in cooperation with the others; they
communicate by the Data Highway.
Distributed communications/applica-
tions processors and disk drives can be
directly accessed by any CPU. 1/0 com-
munications use any available path,
eliminating bottlenecks and ensuring
high throughput. Synchronization is
done by the interprocessor coordination
controller (icc) subsystem; although
IcCs are replicated, CPUs can assume

(continued on page 50)



A new, improved way
togive ﬁour competition

he Lexidata System

2000. In terms of price,

it’s the most affordable

step forward in raster
technology since the develop-
ment of raster technology.

In terms of performance, Sys-
tem 2000 will outdo any terminal
near it in price and many that cost
considerably more.

The combination of
which will give you an edge
if you’re an OEM. In fact,
quite a considerable edge.

And what will it give your
competition? Something to
keep them awake nights.
More OEM flexibility
There are five processor
option slots in a System
2000 terminal. They’ll allow
you to add more serial ports,
and more program memory
(up to 1.28 megabytes).

A detachable keyboard
with integral joystick is
standard with pre-
programmed
peripheral
interfaces.

User
code may
be down-
loaded to augment the
system’s capabilities, off-load the
host CPU, and increase system
response time.

Low price. High performance.
And a whole new bend in
flexibility.

A new ergonomic policy

On the screen, there are four
hardware assisted work spaces.
Each with a set of functions that

™PLOT-10 is a registered trademark of TEKTRONIX
* System 2000, black and white model, $8250 in quantities

of 50.
System 2000, color model, $11,621 in quantities of 50.
© 1982 Lexidata Corporation

eadaches.

(System 2000 terminals, $8,250*.)

you can call up with simple Eng-
lish commands.

These individual workspaces
reduce the overall system cost by
eliminating the need for a sepa-
rate alphanumeric display and a
menu space on the digitizer work
surface.

What the 4 workspaces do:

W1 Supports pan and zoom. Ideal for
interactive graphics.

W2 Accommodates system-select
menus.

W3 Is perfect for processing text.

W4 Is used for logging messages or
annotating keyboard function keys.

Note: Each workspace has graphics and

text cursors and is adjustable in size.

CIRCLE 22

This feature, plus the fact that
the System 2000 has a multitask-
ing operating system, contribute
to two very important aspects of
customer concern: Ease of learn-
ing and ease of use.

Improves Tektronix™ PLOT-10™

four ways

You can put the System

2000 in a PLOT-
10 environment
very simply. And
very quickly, you
can improve that
environment.

The System
2000 will give
you a 62.5%
higher resolution
on a 1280 by 1024
line screen.

In black and
white, the Sys-
tem 2000 will
give you steady,

flicker-free graph-
ics. At a refresh rate

of 60 Hz.
In color, the System

2000 can provide you with 16
simultaneous colors from a
palette of 4096 shades of

color.

There’s more, too. Standard
features like zoom, pan, text
scroll and independently con-
trolled cursors. And options like
an 11” x 11” data tablet and a hard
copy interface.

If you’re interested in a demon-
stration of all this call (617) 663-
8550 or write to us at 755
Middlesex Turnpike, Billerica,
MA 01865. TWX 710-347-1574.

b LEXIDATA

The clear choice in
raster graphics.
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Productive redundancy concept
(continued from page 48)

their functions in case of multiple
failure. Contention among cpUs for
resources is eliminated by having the 1cc
function as a slave rather than as a
master to the CPUs.

Every component and interconnection
in the system has fault detection logic to
detect errors befote they propagate to
other components. Extensive error
checking is done between components
and subsystems. When a fault is sus-
pected, the CPU initiates a voting pro-
cedure in which all other cpus check for
faults. When a fault is nonrecoverable
the failed unit is ‘‘contained’’ and tem-
porarily removed from the system.
Computer Consoles, Inc, 1212
Pittsford-Victor Rd, Pittsford, NY
14534,

Circle 247

Technological and architectural
strides produce powerful large
scale mainframe

Deriving power from its design, the
DPS 88 mainframe computer achieves
processing rates 3%2 to 4% times better
than its predecessor, the DPS 8/70, and
throughput rates 12 times higher. The
units’ central system components are
formed using cML technology and liquid
cooled micropackaging. Other attributes
are 64k-bit MOS memory chips and
64k-byte fast cache memory.

Architectural features encompass a
store into cache policy, a 5-stage instruc-
tion pipeline, 4-way memory interleaving,
native fault testing, and standalone
system support facility. High technology
circuits combine with the architecture
and network oriented operation to pro-
vide power to as many as 2000 time-
sharing users. Single- and dual-processor
models operate under the GCoSs 8
operating system and serve as hosts in
distributed networks, or handle tradi-
tional batch, remote batch, timesharing,
and interactive workloads.

Modular hardware within the central
system consists of 11 components that
allow for expansion. Components con-
sist of the cpu, central interface unit
(c1u), main memory unit (MMU), 1/0
transfer unit (10X), channel adapter unit
(cAu), system support facility (SSF),
system support unit (SSu), central system
console, maintenance console, and ther-
mal exchange pump.

All processing occurs in the cpu, with
the ciu directing information transfers
between the cpu, MMU, and IOX.
Coupled with the cAu, the 10X provides
the interface between the network or
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peripheral subsystems and the ciu.
These components operate synchro-
nously with circuit clocking distributed
from the system clock. A freestanding
maintenance processor with special
hardware and software, the system sup-
port facility implements diagnostic and
protection features. The system support
unit supplies power entry to CPU, CIU,
and 10X and houses the system clock.
Responsible for full program execu-
tion and all computations, the CPU per-
forms data and instruction fetching,
memory addressing and protection,
relative and absolute address prepara-
tion, and cache memory management.
Each major component within the
cpU—instruction fetch (IF) unit, central
instruction preparation (cip) and
operand fetch unit, instruction execu-

tion units, and result collection
unit—operates independently and
simultaneously. IF and cIp both use a
5-stage pipeline that permits up to 10
operations to be in process concurrently.
Parallel operation of the 5-stage execu-
tion pipeline and execution units permits
up to 16 instructions to be in various
stages of completion simultaneously;
maximum instruction completion rate is
one per machine cycle.

Typically retrieving instruction and
indirect words from the 32k-byte
instruction cache, the instruction fetch
unit also occasionally fetches from the
operand cache or main memory. Up to
30 words can be prefetched and stored in
the instruction stack that feeds the cip.
By maintaining a record of transfer and

(continued on page 52)

Microprogrammed central processor in Honeywell’s DPS 88 uses 5-stage pipeline
architecture to increase system performance. Responsible for program execution
and all computation, CPU components include two 32k-byte cache memories,
instruction unit, and five specialized units for executing instructions.



Fluke 1720A Instrument Controller

Meet the newest members of our family.

The 1720A Instrument
Controller has found a home in a
wide range of industrial, factory

automation and OEM applications.

This powerful microcomputer
comes complete with floppy disk,
touch-sensitive interface, dual
IEEE-488 compatible and RS-232-
C interfaces along with our FDOS
operating system and enhanced
BASIC language.

Since then, our family’s grown
to include a wide range of new
products. All designed to comple-
ment the 1720A in your instru-
mentation system.

Here’s a look at what'’s new.

1780A InfoTouch Display.

This RS-232-C compatible
touch-sensitive display allows you

to fashion a more effective man-
machine interface. Use it as a
remote display for the 1720A or
integrate it into any kind of com-
puter-based system.
External Floppy Disk.

Additional file storage
memory is now available for
the development of larger e
programs and extended data
acquisition storage. Store up to
800k bytes on double density
doublesided disk drives in either a
single or double disk unit.

Bubble Memory.

For higher density mass stor-
age, you can’t beat bubble memory.
And when you add our new Bubble
Memory Module to the 1720A, you
have up to 512k bytes of non-

volatile file storage that operates in
a temperature range of 0°C to 50°C.
Helpful when working in hostile
industrial installations.
We're speaking your
language.
The 1720A’s getting
smarter with the addition
of Compiled BASIC, As-
sembly, FORTRAN and
now PASCAL software languages.
Our software is file-transfer com-
patible, so you can link Assembly,
FORTRAN and BASIC routines
into one program using our BASIC
call feature. Increasing your
programmer’s productivity in
developing software for ATE
systems. And to help document it,
we added a new printer and plotter.

We won't stop here.

Fluke has committed a large
staff of skilled engineers to devel-
oping future enhancements to our
Instrument Controller line. So
when you choose us, you can be
sure we'll continue to expand our
capabilities and still stay
compatible with what you're
planning for the future.

So find out more about our
family. Invite us in for a demon-
stration. Or contact us directly for
more information.
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Large scale mainframe computer
(continued from page 50)

indirect instructions, the IF unit can
accurately predict changes in the instruc-
tion sequence to keep the cIP pipeline
flowing with minimum interruption.
The cip unit decodes instructions,
generates memory addresses for the data
on which to operate, and fetches data
from the 32k-byte operand cache or
system main memory. The unit’s 5-stage

pipeline permits 5 instructions to be in
preparation simultaneously, allowing
data and operations commands to be
dispatched from there to an execution
unit at a rate of one per machine cycle.

Interacting with the collector, each of
the five execution units handles a par-
ticular class of instructions at maximum
speed. The collector performs the final

Home Sweet Home
for Your Multibus

0.6 Sitking ot 7-slots,

5" spacing
® Hefty 4-output 300W power
supply— 40A at +5V
® Cool operation even with high-
density boards

There’s a field-proven card

(800)854-7086
in California

company color and logo.

So treat your Multibus system
to an elegant but affordable new
home—the Multichassis by Elec-
tronic Solutions. Call us today for
full specifications and prices.

CIRCLE 24

phase of all instructions, ensures proper
instruction sequencing, manages fault
handling, participates with the system
support facility in instruction retry, and
updates operand cache memory.

Cache memory is divided into two seg-
ments: one for instructions, one for
data. Each block of data in cache con-
sists of eight consecutive main memory
words. A program reference to any one
word causes the entire block to be read
from memory and retained in cache until
displaced by another block or cleared
from cache by the least recently used
algorithm. Cache hit ratio is approxi-
mately 95%.

The cpPU operates in one of three stan-
dard modes: privileged master, master,
and slave. With the Gcos 8 operating
system, privileged master mode allows
unrestricted access to all of memory;
master allows access only to authorized
portions of memory; and slave is used to
restrict user program access. A fourth
mode—hypermode—consists of a
special set of CPU instructions and
related hardware logic. Hyperswitchers,
software executing in hypermode in con-
junction with sSF software, ciU hard-
ware, and 10X logic, allow the system to
divide resources between the operating
system and SSF software that controls
the functional test system.

Passing information between the cpu,
MMU, and 10X, the CIU acts as a traffic
controller. Error detection and correc-
tion functions are performed in parallel
with data flow from the single MMuU.
Configured with 16M 9-bit bytes
expandable in 16M increments to 64M
bytes, memory resides in 2 arrays, each
having at least 16 memory boards. Four-
way interlaced interconnection allows
simultaneous access to up to 32 bytes.
As seen by the Cclu, memory access time
is eight words every 225 ns.

Data transfers between main memory
and communications lines, peripheral
devices, and system support facility pass
through the 1/0 transfer unit that acts in
conjunction with the channel adapter.
Transfer rates up to 48M bytes/s accom-
modate multiprocessing and multi-
programming systems.

The dual-processor DPS 88/82 version
parallels the single-processor DPS 88/81
configuration, except that two cpuUs and
two system support units are included.
This provides main memory expand-
ability to 128M bytes. Three- and four-
processor models to come will operate in
tightly coupled multiprocessor mode or
as cluster systems accessing command
files and single data bases. Honeywell
Information Systems Inc, 200 Smith St,
Waltham, MA 02154. Circle 248



MM-8086E

* 512K, 256K bytes

* Error detection and correction

* 1000, boundaries/ 16 Mbyte address

* Access/Cycle: 300/500 nsec

* CSR/ESR for EDC control and LED error correction
indication

* Battery backup option

MM-8086D

* 512K, 256K, 128K, 64K bytes
* For 8 and 16-bit processors
* 1000, boundaries/16 Mbyte address

» Even parity with output selectable to any of bus
interrupts

* ACCESS/Cycle: 250/400 nsec

MM-8000C

* 128K, 64K bytes

* Data retention (on-board batt.):
2 weeks rechargeable batteries
* 4000, boundaries/16 Mbyte address
* Access/Cycle: 220/220 nsec
« Battery status line allows monitored battery condition
* Redundant batteries provide improved reliability
* Accommodates 2716 EROM

MM-8086C

* 64K, 32K, 16K bytes
* Data retention [on-board batt.):
3 weeks rechargeable batteries
2 yrs. non-rechargeable batteries
* 1000, boundaries/16 Mbyte address
* On-board calendar/ clock
* Access/Cycle: 250/250 nsec
* Redundant batteries provide improved reliability
* Accommodates 2716 EROM

MM-8086

* 32K bytes

* For 8 and 16-bit processors

* 1000, boundaries/1 Mbyte address

* Access/Cycle: 375/1200 nsec

* Power monitoring for data protection

1ICro

MM-8086/16

* 16K bytes

* For 8 and 16-bit processors

* 4000, boundaries/1 Mbyte address

* Access/Cycle: 280/800 nsec

* Power monitoring for data protection

9436 Irondale Ave.

Ch h, CA 9131
=HeMOrY Fnone: @ sseom
Inc

*Trademark of Intel Corp.
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3-D color workstation allows solid modeling

ot only does the cs-3 color graphics

workstation allow creation and
manipulation of 3-dimensional solid
objects, it also provides color shading
and antialiasing. The 3-D system from
Cubic Systems incorporates 3-D imaging
firmware and two 512- x 512-pixel image
planes with 12 bits/pixel. It is based on
the MULTIBUS (IEEE 796) and uses a
5-MHz 8086 CPU with an 8087 numeric
coprocessor. The cpu board also pro-
vides an interface to a host computer via
an Rs-232 serial port or three 8-bit
parallel ports.

When the c¢s-3 is used as an intelligent
terminal to communicate with a host,
the user can specify a wireframe 3-D
object and then fill it in with planar
patches. Another method is to build up
an object by creating planes and higher
order surfaces, interactively scaling and
positioning them, and removing hidden
lines and surfaces.

A graphics data set and an instruction
set are provided. The firmware instruc-
tion set consists of 95 primitive function
calls that operate on the graphics data
set, the graphics work space, the two
image planes, the color map, the 170
devices, the host interface, and the
memory. These instructions form a com-
plete set and can also be used in a local
mode to construct objects without the
host’s aid.

The system creates images by speci-
fying coordinates, angles, colors, and
other attributes as graphics data set ele-
ments. Elements in the graphics data set
(either integers, groups of integers, or
flags) specify attributes in “‘screen coor-
dinates’’ (pixel position) or ‘‘scene

coordinates’’ (position in 3-D space).
Screen coordinates can be from 0 to 511
and scene coordinates can be from
—32,768 to 32,768. Firmware instruc-
tion can be called from a program or
interactively by the user in standalone
operation.

The video controller board has a
worst-case pixel writing time of 750 ns,
or 1.33M pixels/s. This board generates
the timing and control signal required by
display memory and also contains a
MULTIBUS interface that allows the cpu
to directly address any individual pixel.
Because the system cannot read its con-
tents for numeric values, but can only
display them on the screen, the color
map is write only.

Two features that aid representation
of solid objects are antialiasing, or
smoothing jagged lines caused by the
raster display, and surface shading.
Lines can be antialiased at any stage of
the process and surface textures of solids
can be shaded to reflect their shape. The
system is also able to simulate light
falling on the object from any specified
point. In addition, texture mapping
allows text or any form of texture to be
mapped into a given polygon. Texture
mapping can also paint a partial polygon
in the other image plane.

An auxiliary 170 board allows the
system to interface with a variety of
graphics peripherals such as joysticks
and graphics tablets. The system is avail-
able in two configuration. Features of
graphics terminal version include display
memory and processors, color monitor,
keyboard, 128k bytes of scratchpad
RAM, three RS-232 ports, graphics firm-

12-SLOT MULTIBUS

e R BT SR i

- oerionat | [ auxmey | | TG || vioeo oiseuay | | oiseuay
MEMORY 170 conhoues| |contRoier] | memory | | wemory
t]mvsncx [7/‘“’ | |
KEYBOARD 2l
50
7
HOST
COMPUTER
RGB
PERIPHERALS
: DRIVE UNIT MM

Cubic System cs-3 block diagram. A total of 718k bytes of display memory are
organized as two 512- x 512-pixel image planes with 12 bits/pixel. To upgrade the
system from a graphics workstation to a standalone computer, the optional
memory, disk controller, and CP/M-86 operating system inay be added.
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ware, and 12-slot MULTIBUS card cage.
Price is $9870.

The system can also be expanded into
a standalone graphics computer system
with the addition of up to 512k bytes of
memory with error correction and a disk
subsystem. The disk controller board,
supplied with the system in its stand-
alone version, allows the addition of up
to four drives in any combination of
Winchester or floppy. It also provides a
DMA controller with 16, 20, or 24 bits of
address space. Formatted Winchester
storage of 8.4M bytes can be selected. A
standalone configuration of the Cs-3 uses
the Cp/M-86 operating system and is
priced at $17,870. Cubic Systems, 2372
Ellsworth St, Berkeley, CA 94704.
Circle 249

SORIWARE

Relational database system uses
Forth language for inter-computer
portability
c omputer Software Design has imple-
mented a relational database system
in Forth to provide compact code size
(as little as 64k bytes of rRaM). Port-
ability to such disparate systems as the
Radio Shack Model 11, DEC PDP-11/23,
and 1BM 3330 computers is also provided.
DATA ACE can operate under an
operating system or standalone with its
own integrated operating system.

Forth was selected as the system’s
implementation language because of its
ability to define complex functions
(Forth words) in terms of simpler
functions/words. DATA ACE uses a Ver-
sion of Forth that requires only a kernel
of 13 primary words, defined in machine-
dependent code, that varies in size from
200 to 1k bytes. Memory requirements
are reduced with the Forth assembler
and editor requiring only 16k bytes of
memory. A single user version of DATA
ACE needs only 48k bytes of memory.
Functions are added directly by using
the function’s name.

As with other relational database
systems, data storage is kept separate
from the actual application programs.
The data remains constant while new
applications are developed to manip-
ulate them. Separate query languages
manipulate data, fields, and relations
(or files). The data interrogation language
allows the user to browse through indi-
vidual records or groups of records and

(continued on page 56)




GTGO DIGITIZERS
MAKE YOU
NUMBER ONE

We're the largest producer of electro-
magnetic digitizers. So we can deliver
field proven tablets in the quantity you
need...when you need them.

Our Digi-Pad family uses new technology
to provide unique digitizer features.

= PRESSURE PEN
The pressure sensing pen option gives
the operator a more natural input. ..
perfect for the artist.

4D
The 4D option provides another indepen-
dent variable proportional to stylus tilt
and direction ...like a joy stick.

= SELF DIAGNOSTICS
A 4-tone alarm reports test results for all
components including the tablet grid. ..
insuring digitizer integrity.

Every Digi-Pad is compatible. So when
you develop your software and interface
around our smallest and least expensive
Digi-Pad (under $1000), you can inter-
change any other size Digi-Pad without
redesign. Digi-Pad is also compliant with
U.L., FCC and many other standards.

Give your system an edge. Choose the
number one digitizer from GTCO.
Call us at (301) 279-9550 today.

s GTCO Corporation

) 1055 First St./ Rockville, MD 20850
(301) 279-9550 Telex 898471

CIRCLE 26

=

/7 4

—

/
/-

/

/ .
/ 7
/ /

/

-

Z




SYSTEM TECHNOLOGY/ S0/

Relative database system
(continued from page 54)

selectively add, delete, or change these
records by ADD, DELETE, and LIST com-
mands. Record selection also can be per-
formed with logical operators as
<,>,=, and WHERE. A series of com-
mands can be stored in a catalog mode
for speed and simplified access. If a user
wishes to merge groups of records
together, the JOIN command can select

and process data from one relation
(or file) based on the value of the data in
one or more other relations (eg, list the
quantities of components in inventory
that are listed on a bill of materials).
The data definition language allows
users to change the classifications used
to organize the records. Users can define
the fields of records up to 256 bytes in

From A Single Source

* POTTING * VACUUM IMPREGNATION

e are ready to put our facility to work for you.
For a complete capabilities brochure, call us at:

[ BLL

Endicott Coil Co., Inc.
24 Chaﬂotte Street ¢« P.O. Box 67 * Binghamton, NY 13905
60 -797-1263
56 COMPUTER DESIGN/January 1983 CIRCLE 27

length as either alphanumeric, signed
binary (single precision or double pre-
cision), decimal, or date. The total
number of records is limited only by disk
storage capacity. As with individual
records, relations can be added, deleted,
or changed with a series of commands.
There is a possibility of naming new
relations for existing groups of records
without modifying programs that access
the names of existing relations. Single-
layer sorts based on one key field are
possible, as is ability to add a group of
numeric fields. Notional relations allow
sorts by alternate paths. The notional
relation has data identical to the original
relation except the order is different. For
example, an inventory relation with
fields component type and supplier also
can be supported by these fields, as well
as by inventory. When a user updates
the original relation, the notional rela-
tions are updated as well.

If a user wishes to manipulate data
and relations beyond what is provided in
the data interrogation or definition
languages, DATA ACE provides a pro-
gramming language based on polyForth.
This language allows users to open up to
12 different relations, input data, move
data between relations, and output the
desired results in user defined formats.
Structured programming statements
include if-then-else, begin-while, begin-
until, case, and do loops. Programs can
be either compiled or interpreted. The
company claims that a compiled pro-
gram, implemented with three relations
and processing both input and output of
several forms, has a size of 2k bytes.

The price for single-user versions of
DATA ACE for use on z80 based micro-
computers with floppy drives is quoted
at $850, with versions for TRSDOS,
cpMs6, and MSDOS planned. Multi-user
versions of the database manager for
IBM 370/3330 processors running under
VM/CMS, Or PDP-11/23 executing RSTS
operating system, will be available later
this year with a projected price of under
$3000. Computer Software Design, 1911
Wright Circle, Anaheim, CA 92806.
Circle 250

Tell us what you like
Did you remember to rate
the articles in this issue of
Computer Design? A special
editorial score box is
provided on the Reader
Inquiry Card.




The Ultra Performance Graphics Terminal That Offloads Your Host.

RAISE YOUR

GRAPHICS STANDARD!

A distributed processing graphics terminal with more speed
and computational power than has ever been possible before
in raster graphics—you've reached the top with the Genisco
G-6100 Series.

The G-6100 has the most requested features for CAD,
simulation and other scientific and engineering applications—
and it offers them all at a cost you would expect to pay for a
host-dependent graphics controller.

The G-6100 offloads the host, and allows more terminals
to be supported by the host, thanks to its ACM CORE
compatible firmware resident operating system, GENCOR.™
The system has many capabilities including segmented display
list management, full viewing transformations, user inter-
action, system monitor, error logging and diagnostics —
usually only available in host resident software.

The G-6100 also has the speed needed

for CAD—a result of the Genisco-designed Advanced Display
Computer, a bit slice/PLA state-of-the-art processor. And it
has the highest full bit map resolution —1536 x 1024 address-
able and 1392 x 1024 viewable.

All in all, the G-6100 is a complete stand-alone
terminal with the design and ergonomics for
an office environment, software support

that will enable the use of existing
databases and simple interface in
serial or in parallel for most mini-computers.
It’s the top of the field.

So call or write for our new bro-
chure to get complete features on
the Genisco G-6100. Raise your
graphics standard. Genisco
Computers Corporation, 3545
Cadillac Ave., Costa Mesa,
California 92626, Tele-

phone: (714) 556-4916

g

 Genisco

Computer Graphics Display Products
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Access
the X.25world.
Todau.

A Unibus/DMA system that provides DE C
minicomputers access to X.25 networks.
Great!

Today’s X. 25 public networks offer an
alternative to the high cost of dedicated
lines and the slow speed of dial-up
connections. ACC’s X.25 products help
major government agencies and Fortune
500 companies take advantage of this
alternative.

Our products plug directly into your
DEC host’s UNIBUS or LSI-11 Bus. They
off-load X. 25 protocol processing and
transfer data to your host CPU by means
of high-speed Direct Memory Access
(DMA).

Unibus, PDP, VAX, LSI, DEC are registered trademarks
of Digital Equipment Corporation. CIRCLE 29

Three DEC/X.25 Interfaces.
ACC has three major X. 25 products to
meet the requirements of your application.
All are microprocessor based. All are
certified for operation on Telenet and other
public packet networks. All comply with
CCITT’s Recommendation X. 25 for levels
1,2, and 3. And all are available for delivery
today.

1. Terminal Networking. With
the IF-11/X.25 PLUS, remote X.25
network terminals can access your host
as if they were locally connected. The
IF-11/X.25 PLUS can be configured
to support any combination of up to 32
local and remote terminals. Additionally,
local terminal users have the option of
connecting to other hosts on the X.25
network. All PAD (Packet Assembly/
Disassembly) functions (CCITT X.3,
X.28, X.29) are coded into subsystem
firmware, without impacting your host
CRU.

2. High Speed File Transfer. The
[F-11/X.25 connects your host to an X.25
network. It provides up to 32 full-duplex
virtual circuit connections to a VAX or
PDP-11, at line speeds of 56 Kbps (with
even faster line speeds available). The
[F-11/X.25 is ideal for file transfer
applications to remote network locations
or for any application that needs direct
access to an X. 25 network.

3. LSI-11 Bus Systems. The
IF-11Q/X.25 network access system is
functionally identical to the IF-11/X.25,
but designed for your PDP-11/23.

Access Is Our Business. For over
a decade, beginning with ARPANET, ACC
personnel have designed and manufactured
a variety of systems to access packet-
switched networks. ACC’s X.25 products
are designed to meet your custom
applications. For example, we have
customized X.25 systems with the
following options: (a) 256 byte packet size,
(b) ADCCP frame level, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>