


W\

Whizzard®“1600s. The newest addition
to Megatek’s family of graphics products.

High resolution, interactive graphics and alpha-
numeric desktop terminals that give designers
and engineers everything they need — right at
their fingertips.

Whizzard 1650 color and 1645 monochrome
terminals are ergonomically-designed with
a 19" tilt and swivel monitor and detachable
keyboard. Both models provide powerful local
graphics functionality including translation,
scale, rotate, clip, complex polygon fill, pick
and peripheral event queuing.

In addition, the 1600s feature VT-100/52
compatibility so you can perform a complete
range of alpha terminal functions. Software
development and debugging and document
generation to name just a few. Two terminals
in one.

W e ou easily handle diffi-
ical CAD applica-
Pty of available third
¥, thanks to our WAND™
% are compatible with every other
pzard, right up to the top of our line. If
at’s not enough, you can even use our device
independent and intelligent TEMPLATE® soft-
ware as well. Total flexibility.

That’s our 1600 desktop series. Conve-
nience, functionality, powerful performance,
reliability and greatly increased productivity.

The latest in Megateknology. Everything
else is state of the past.

Cy

Making History out of
State-of-the-Art.

, EER
BB MEGATEK
BN CORPORATION

UNITED TELECOM COMPUTER GROUP

Megateknology.

World Headquarters - 9605 Scranton Road + San Diego, California 92121 + 619/455-5590 « TWX: 910-337-1270
Europegn Headquarters - 34, avenue du Tribunal-Fédéral « CH-1005 Lausanne, Switzerland Telephone: 41/21/20 70 55 « Telex: 25 037 mega ch
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Kennedy products have always provided innovative new Feature:
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Model 6455 Cartridge Tape System

Loaded with Features —
Loaded with Benefits.

features. And these features have always provided added Benefit:
benefits and convenience for the user. For instance, our
Model 6455 offers these features and benefits:

Feature:
Benefit:

Feature:
Benefit:

Feature:
Benefit:

Start/Stop Operation

Drive can emulate a V2" tape drive by providing Feature:
the ability to perform selective file back-ups, Benefit:
file-restructuring, journaling and software Feature:
updates. Benefit:

The drive is effectively a 2" Tape Drive in a
smaller package.
Hard Read Error Spec. of 1in 10" bits.

Cartridge Jam Protection

Protects the cartridge from damage if cartridge
jams. This is accomplished by sensing a current
surge and then disabling the motor, thus
insuring that the cartridge will not be damaged.
High Density Recording

Storage capacity of 23 MB on a single cartridge.
Optional industry standard '2" tape interface.
Operates with existing tape couplers and software.
The drive operates as though it were a ¥2"

tape drive without having to modify existing
hardware or software.

Best data reliability of any tape cartridge drive. By now you can see what we're driving at. Model 6455
Gives the user confidence in the integrity of the is full of unique features and benefits for you. For the
back-up medium. complete story, write or call us today.

On-board Diagnostics

Drive can be tested off-line with no test
equipment required. Use of S.A. also lowers the
MTTR.

KENNEDY

An Allegheny International Company
0 Shamrock Ave.. Monrovia, CA. 91016
3) 357-8831 TELEX 472:0116 KENNEDY
: TWX-910-585-3249
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The Tally MT 1800 is the all
purpose printing machine for
offices that want word processing,
business graphics, effective forms
handling and whisper quiet 52
dbA operation. The printer that
delivers high speed report printing
at 200 cps bi-directionally and
outstanding letter quality text at
50 cps. And now you get two
resident letter quality fonts to let
you switch styles for typewriter
look-alike text.

For increased productivity, the
MT 1800 has the Quick Tear

x Me. Prosmec:

_option for immediate dispatch of

the printed form. And for letter-
head mailings, use Micro Tear
continuous forms business
stationary with the Quick Tear
and benefit from the inherent
speed and reliability of tractor
feed operation.

For pre-cut forms, the MT
1800 has the Auto Front Feed
option that controls the entire
print and format function. Plus,
normal tractor operation can be
used to print a trailing ledger.

If the application calls for a
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“straight-up " paper path, the MT
1800 is offered with Bottom
Forms Load—ideal for label
printing. Interfaces are available
for all popular mini and
microcomputers.

Mannesmann Tally, 8301 South
180th Street, Kent, WA 98032.
Phone (206) 251-5524.

MAE ESMANN

Computer printers manufactured in the
U.S. and Europe for worldwide markets.




UP FRONT

International technology exchange to parent 100M-byte tape drive

One of the first products to emerge from a cross-licensing and technology
exchange agreement in principle between Data Electronics and Tandberg
Data is expected to be a half-inch tape cartridge drive with a capacity of
over 100M bytes. Probably available by the first quarter of 1984, the drive
is based on Data Electronics prototypes but uses patented Tandberg Data
moving-head technology. As part of the agreement, 3M Co, which licenses
Data Electronics to manufacture tape cartridges, will receive royalty-free
use of the cartridge design. Although both Data Electronics and Tandberg
Data are founding members of the QIC standards committee, neither
company will comment on the possibility of formulating new standards.

Intelligent controller will gain momentum from system interface

A technology exchange agreement calling for joint development of ‘‘the
first controller that cost-effectively implements’’ the small computer system
interface (SCSI) on a 5% " streaming cartridge tape drive has been
completed by NCR and Archive Corp. SCSI, an intelligent bus used in
Winchester disk drives and other peripherals, is being reviewed by the
American National Standards Institute as a possible official standard. The
controller will permit a system integrator to expand a system or link
peripherals to the system with only minor software modifications. A single
host adapter will support various peripherals. The controller will only be
available with the Archive Scorpion 5% " tape drive, which will be supplied
to NCR for its business computer system.

Lee Data acquires Wordtronix

Terminal system designer and manufacturer Lee Data Corp has reached an
agreement in principle with Wordtronix, whereby Lee Data will acquire the
advanced word processing system manufacturer. A version of the
Wordtronix word processor is expected to be integrated into the existing
Lee Data terminal system product line as part of the company’s expansion
into areas of the data processing industry. Recently, Wordtronix
formulated an agreement with Remington Rand to acquire its trademark
for office products. Wordtronix will market future products under that
trademark.

Stolen memory devices appear

Certain memory devices stolen from raw stock at one of Motorola’s
Semiconductor Product Sector assembly plants are showing up in the
marketplace, according to the company. These memory devices include a
quantity of 64K dynamic random access memories (DRAMs) and a smaller
number of 16K DRAMs. The parts are packaged in plastic, only partially
tested, and not marked with the company’s name. Motorola believes its
logo, and possibly those of competitors, are being used on the stolen parts.
Although the company is making every effort to recover the parts, and
some of the people implicated in the theft have been apprehended, the
company is alerting its worldwide customers to buy only from authorized
distributors or the company’s salespeople. Because the stolen devices are
not fully tested and some may even be rejects, the company cannot verify
that they will meet performance and reliability standards.
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UP FRONT

Pretriggers

Software has been traded for hardware in Megatest’s MegaOne VLSI test system. A
complete set of testing electronics is dedicated to every pin of the device
under test. Reportedly, this tester-per-pin architecture alleviates many of
the problems inherent in shared-resource testers.

A commercial program that performs mathematical manipulation in symbolic form
was exhibited by Inference Corp at the National Conference for Artificial
Intelligence. According to the company, it is the first marketable product
that is a direct application of artificial intelligence to a real-world
problem.

Network hardware and software can connect unlike systems via Ethernet with
Interlan’s NTS10 terminal server. This allows information sharing among
personal computers and the mainframe data base, and also resolves
long-standing distributed environment problems.

A graphics processor for low cost, high performance CAD/CAM systems was introduced
by Telesis Systems at NCGA ’83. A dual-ported memory architecture
enables picture storage with a 2000- x 1000-pixel resolution claimed to be
4 to 16 times greater than for current low end systems.

A high performance, virtual disk multi-user microprocessor development system, the
Emunet-2 provides the full power of a VAX 32-bit minicomputer to each
project team member. Emulogic’s system can support up to 60
hardware/software workstations at up to 5000’ from the host, and at
IM-baud data transfers.

Op amp architecture that provides oscillation-free operation over the full range of gain
settings is promised for Comlinear’s CLC200 series. A dc-100-MHz, —3 dB
bandwidth remains virtually unchanged over inverting and noninverting
gain settings of 1 to 50.

The latest in a series of EXORset systems, Motorola Semiconductor Products’ model
110 is an 8-bit development system and OEM desktop controller based on
the MC6809. It can be used as either a complete system integration and
development tool or configured for OEM applications.

Piggybacking operating systems—letting one run as a subtask of another—is said to
solve the common microcomputer problem of file incompatibility. Datalex
has piggybacked the UCSD p-System on IBM’s PC-DOS.

A Unix-based 32-bit superminicomputer, the Pyramid 90x has a system architecture
with elements derived from the Reduced Instruction Set Computer (RISC)
machines produced at the University of California, Berkeley. A 125-ns
CPU, 32-bit internal bus, and intelligent peripheral handlers provide an
efficient environment for high level languages.

Plug-in communication adapters on a network controller simplify the support of
different networking schemes. With Able Computer’s system, the
electrical interface to support Ethernet can be easily changed for token
passing, X.25 packet switching, or IBM SNA-type communications.

Faster application program execution results from swapping speed-critical portions

directly into the control store of Lisp Machine’s Lambda computer. A
microcompiler simplifies microprogramming routines.

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

(USPS 127-340).
VBPA Y:ABP

® Computer Design is a registered trademark of Computer Design, a PennWell Publication, 119 Russell Street, Littleton, MA 01460. All rights reserved. No
materials may be reprinted without permission. Phone (617) 486-9501.
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Not just
more capacity;
more capability

Motorola’s 68000 is a winner,
and using this popular
microprocessor in a
VERSAbus/VERSAboard
configuration is a smart move.
Dataram’s new single-board 1.0 MB
DR-680 can make it even smarter.
Increased single-board memory
capacity means lower power, less
space, higher reliability, and lower
cost...and the DR-680 provides a lot more!

More speed: Ability to perform match
cycles reduces access/cycle times by
allowing immediate reading of data registers
when adjacent words/bytes are accessed.

Advanced error handling: The DR-680 provides \

N
an on-board control and status register (CSR) X e __,—"'
which allows program control of ECC functions X _antf
and contains the diagnostic information required ) el

for error analysis. The CSR can be read or written
via the VERSAbus. Additionally, the DR-680
greatly increases reliability by performing

error “sniffing” and error “scrubbing” during
refresh operations. T A e
Availability: Best of all, the 1.0 MB DR-680 is el
available now. And it comes with Dataram’s =
standard one-year warranty. = § N
For more information, send in the adjacent s " e
coupon or, for faster response, call Dataram DATARAM CORPORATION

today at (609) 799-0071. Princeton Road,
VERSAbus and VERSAboard are registered trademarks of Motorola, Inc. Cranbu ry, NJ 08512
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GOMPUTER DESIGN
System technology

i | 28 Control & automation: Design tools rally around

““concept-to-chip’’ approach
40 Computers: Approaches differ for fault-tolerant systems

50 Integrated circuits: Silicon Glen aims at European market

63 Interface: Controller mixes different disk drives

66 Software: Ada compilers—validated and available at last

Page 48 74 Peripherals: Graphics systems—focus on function

System design

97 Peripherals: Terminals, listen up, speech recognition is a reality
by Thomas B. Schalk and Elizabeth L. Van Meir—
““Speaker-independent”’ speech recognition technology can simplify data
terminal operation for many users.

105 Data conversion: Designing for high performance data acquisition
by Aaron Boxer—This data acquisition engine combines bit-slice speed
with Multibus versatility and a nonthreatening instruction set that
resembles assembly language.

121 Computers: A supermini for supermaxi tasks
by Robert L. Hawk—Single-package machine executes 16M-byte tasks
using a dual-band 32K-byte cache memory and a writable control store.

133 Software: There is real timeliness in Unix
by Dan E. Ladermann and David J. Preston—Contrary to conventional
beliefs, Unix performs quite well in realtime process control settings.

Page 105

’s 83 88 The Instrument Society of America’s annual conference next month in

Houston will track the latest improvements in test and measurement
technology. International product exhibition, technical courses, and
tutorials will flesh out the 4-day gathering.
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Vol 22, No 10
Sept 1983

Special report on
terminal and printer technology

143 Terminals and printers are quickly
becoming smart subsystems in their own
right. No longer considered mere
peripherals, these two ubiquitous parts
of a computer-based system have more
functions incorporated in them. This
takes the burden of many tasks off the
computer itself. In addition, both - —-.
terminals and printers are exploiting This month’s cover, depicting
newer technology to run faster, more terminal and printer technology,
quietly, and more efficiently. Thus, was created by Mark Lindquist on
printers are using ink-jet technology in the Digital Effects Video Palette
a variety of ways, along with nonimpact /7 and D48 high resolution camera
techniques, to output hard copy in high ~ system. The artist’s conception
resolution color. Terminals, meanwhile, was based on material supplied by
are shrinking due to LSI packaging, Advanced Micro Devices.
making them more versatile.

S

219 Data scrolling joins hard copy in programmable display
220 High density distinguishes speedy EPROM
220 Logic analysis system features 64 channels for micro development
221 Microprocessor system supports up to four users
221 RrRAM modules combine high speed with low power
222 Specialized microcomputer system is at instrument controller core
222 High performance Pascal compiler operates under Unix-based 68000s
226 System elements 268 Test & measurement
234 Data communications 268 Microprocessors/
242 Software microcomputers
247 Computers 270 Power sources & protection
250 Integrated circuits 278 Data conversion
260 Interconnection & packaging 280 Control & automation
3 262 Interface 280 Memory systems
Page 220 266 Development systems 288 Peripherals

Departments

Up front Designer’s bookcase
Editorial System showcase
Letters to the editor Advertisers’ index
Calendar Reader inquiry card
Literature Change of address card

Designers’ preference survey™® Editorial reviewer

273 Key product buying plans for part of this issue:
for ’84 E. Vargas-Ortega

*Appearing in Domestic issues only
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METHEUS
OEM GRAPHICS

STILL
A GENERATION
AHEAD




INTRODUCING Q500
DISPLAY CONTROLLER

Last year we brought you the (2400 Display
Controller, with 1024 x 768 resolution, 8-bit planes
and one million pixels/second vector drawing
speed. This innovation introduced state-of-the-art
color graphics performance from a single circuit
board, providing OEMs with the ultimate in
reliability, flexibility and price.

Today, Metheus has moved even further ahead of
the competition with the introduction of the {500,
the first of a new generation of color graphic display
controllers.

New standards in resolution, refresh
and ergonomics. Still on a single board.

The Q500 Display Controller sets a new standard
in graphics display ergonomics, bringing you
brighter, crisper images and truly flicker-free
displays. It has the highest resolution available,

1280 x 1024 at 60Hz non-interlaced refresh, the rate
needed to drive the latest 100 MHz monitors.

Q500 bit-slice processor supports drawing speeds
ranging from 1.5 million to 120 million pixels per
second.

And, once again, Metheus’ advanced graphics

500
M

IIIIIIIIIIIIIIIIIIIIIIII

technology is neatly packaged on a single board for
exceptional reliability and efficiency. On-board
signature analysis circuitry and extensive
self-testing capability ensure consistent, dependable
operation and fast diagnosis of any malfunction.

A Writeable Control Store (WCS) feature allows
OEM:s to customize the controller’s instruction set
for a wide range of specialized customer
applications.

And Q500 is compatible with €400 software.

Let Metheus put you a generation ahead.

The Q500 is available as a controller alone or as an
integrated graphics subsystem incorporating a high
resolution monitor. And it is available for
immediate delivery in quantity.

If color graphics are a part of your product, you
owe it to yourself and your customers to talk to
Metheus today.

Metheus Corporation, PO. Box 1049,
Hillsboro, OR 97123, (503) 640-8000

ETHE
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WITH OUR 2 YEAR GUARANTEE

e

NOBODY ELSE DELIgVERS SO MUCH hELIABII.ITY FOR SO LITTLE MONEY.

* Best price/performance * High resolution * Detachable 64-key
color terminal on the market. 13" precision in-line CRT. keyboard. Optional
* 512 x 512 x 4 Bitmap image, .« Optional 1024 x 1024 x 4 92-key keyboard shown.
512 x 384 viewable. with 1024 x 768 viewable. * Supported by many popular
* No flicker 60 Hz refresh rate. * 2 year limited warranty on all graphics packages.
* 85 characters by 48 lines parts and factory service. * Quantity discounts available.

alphanumeric display.

-Chromatics

For full product information on the best price/performance color terminal in the business, contact:
Chromatics, Inc./2558 Mountain Industrial Blvd./Ti ucker, Ga. 30084/ Telephone: 404/493-7000/TWX: 810/766-8099.
Offices Worldwide
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EDITORIAL

ACADEMIA AND THE SHARK

Almost every summer, Hollywood releases a gory shark movie
presumably to scare vacationers off the beaches and into the
movie theaters. It turns out, however, that sharks aren’t nearly
as dangerous as Hollywood portrays them. Apparently, only
about 10 people throughout the world are killed by sharks each
year. In our view, the really scary aspect of shark movies and
newspaper stories is that marine biologists admit they often
exaggerate the shark threat to secure lucrative research funding
and movie jobs for themselves.

In the computer field, universities and other special interest
groups pursue a similar strategy: scare people half to death and
then offer to save their lives for a fat fee. The latest example of a
great white shark in our industry is the Japanese national pro- ~
grams in information technology. One program is aimed at developing a computer a thousand
times faster than current supercomputers, and the other (the Fifth-Generation Computer Project)
is aimed at developing computers that embody artificial intelligence functions. All of a sudden,
nearly every major university and independent research laboratory is offering to help counter the
threat from this impending economic Pearl Harbor—provided, of course, the American taxpayer
picks up the tab.

The latest example of academic scare tactics to cross our desk is a news release from
Massachusetts Institute of Technology. Though its headline doesn’t have the brevity of
““Jaws-3D,”’ it is obviously intended to be equally frightening. It reads: ‘“MIT Computer Expert
Predicts Havoc for U.S. Information Industry if Japan Realizes Even Fraction of its Goals.”’

After setting the stage by reminding us of Japan’s impact on the U.S. automotive industry,
Professor Michael L. Dertouzos of the MIT Laboratory for Computer Science proposes a
four-point plan “‘to ensure continued U.S. leadership in high speed computing and artificial
intelligence.”” Two components of the Dertouzos plan—asking for government handouts and for
a relaxation of the antitrust laws—are already being implemented. A government funded effort
led by the Defense Advanced Research Projects Agency is currently awaiting congressional
approval. In addition, the newly established Microelectronic and Computer Technology Research
Corporation involves 16 different corporations and therefore requires a benevolent antitrust
posture by government. In making these proposals, Dertouzos shows political acumen. Proposing
something already being done lends it credibility and reassures politicians that they are probably
on the right track.

In his other two proposals, however, Dertouzos may have overplayed his hand. Essentially, he
proposes a handicap race in which academia and industry compete by different rules. He suggests
an ‘‘open policy’’ toward university exchanges with foreign researchers, but he also proposes
curtailment of proprietary information flow out of industry to foreign competitors. By trying to
rig the rules in this way, Dertouzos betrays a lack of confidence in university research. We would
think that, given equal funding, academic research holds two important advantages over
corporate research in areas such as artificial intelligence. First, universities can take a more basic
and long term approach because they are free from the pressure of showing a quick return on
investment. Second, universities can more easily pull together the multidisciplinary expertise
required for good research in such areas as speech recognition. After reading the MIT proposals,
however, we’re not so sure.

As we’ve said in earlier editorials, the Japanese research threat may not be as great as people
like Dertouzos would have us believe. Though the Japanese now dominate the world in mass
production, quality control, and, increasingly, in product development, they haven’t yet cornered
the market in Nobel Prizes. And, as Dertouzos himself claims, ‘‘Japanese plans for a high speed
computer were based on ideas copied from MIT.”” Though there is a real risk of the United States’
eventually losing computer industry leadership to Japan, we think that institutions like MIT
demand too high a price to counter this exaggerated threat. Or perhaps we just like to live
dangerously, because we don’t intend to consult a shark expert the next time we swim in the
ocean, either.

Michael Elphick
Editor in Chief
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Look what it's donéfor
high-speed 16K stati

Here's good news for designers who need
fast 16K static RAMs...at an affordable price.
INMOS has combined plastic packaging with its
proven track record in fast 16K static RAMs,
resulting in a new low-cost plastic family.
This new plastic family includes the fast
static RAMS you've grown accustomed to in
our ceramic package. Featuring access times
of 45 and 55ns, the IMS1400P-45 and
IMS1400P-55 16Kx1 static RAMs are lower in
price than their ceramic counterparts, without
sacrificing INMOS’ high level of quality and
reliability. Also available are the 45ns

HIGH-SPEED 16K STATIC RAMS

Power (mW)

Part Numb: Organization  Speed (n
art Number rganizati peed (ns) T Standoy

IMS1400P-45 16Kx1 45 660 110

IMS1400P-55 16Kx1 55 660 110

IMS1420P-45 4Kx4 45 605 165

IMS1420P-55 4Kx4 55 605 165

g /)

IMS1420P-45 and the 55ns IMS1420P-55 4Kx4,
for applications requiring a by-4 organization.
When you need the combination of low
power and low cost, choose one of our new
“L” products. The IMS1400P-70L (16Kx1)
dissipates only 495mW active and 83mWwW
standby, while offering a 70ns chip-enable
access time. You can also get identical perfor-
mance for the IMS1420P-70L, with a 4Kx4
organization. Also available are 100ns versions
of these low-power products, priced to provide




New Low Power

LOW-POWER 16K STATIC RAMS

- Power (mW)
Part Number Organization Speed (ns) -
= Active Standby
IMS1400P-70L 16Kx1 70 495 83
IMS1400P-10L 16Kx1 100 495 83
IMS1420P-70L 4Kx4 70 495 83
HIGH SPEED gk

So stop sacrificing performance. Because
FAST now costs less. Get all the details on our
plastic 16K static RAM family that’s available
now. And get the good news on their prices.
Call or write INMOS today.

an attractive high-density alternative to 2Kx8 2
IMOoS
All of these new low-cost RAMs operate
from a Slngle & SV ( + 100/0) power SUpply P.0. Box 16000 * Colorado Springs. Colorado 80935 ¢ (303) 630-4000 ® TWX 910/920-4904 *

i i i Burlington, Mass. (617) 273-5150 ® San Jose, Calif. (408) 298-1786 e Torrance, Calif.
They re TTL Compat]ble and come paCkaged In (213) 530-7764 » Whitefriars ® Lewins Mead e Bristol BS1 2NP e England ® Phone Bristol

20-pin, 300-mil plastic DIPs with industry- 0272 290 861 * TLX: 444723
standard pinOUt. inmos. and IMS are trademarks of the INMOS Group of Companies.
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conforms to the proposed
IEEE Standard 802

for the 1 Mbps
token bus line driver.

ITS FEATURES ARE FIELD PROVEN!

Since 1974, OEMs and network builders
have put more nodes on line with
Computrol coaxial cable modems

than any other.

Better than 1 bit in 102 error rate
using FSK modulation on coaxial cable

Operates at all data rates from
dc to 2 Megabits/sec without readjustment

Multidrop over 100 devices on a single
coaxial cable without directional couplers

Transmission distances up to 32,000 feet
without repeaters or sensitivity adjustments

Use in Carrier Sense Multiple Access (CSMA),
Polled, or Token Pass networks

Low cost — Immediate delivery

Write today for data sheet, or
call John Ricketson at (203) 544-9371.

COMPUTROL

Division of Kidde Automated Systems, Inc.

KIDDE

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

Telex 643358

*The Model 30-0078-3 modem, packaged for mother board mounting,
measures 4.5” x 2.0” x 0.38".
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We just gave the computer
industry something to reach for.

A new standard... |
performance/footprint.

MIPS/SQ. FT.

Introducing the Gould CONCEPT 32/67. Performance in
a size as accommodating as its price.

From the 32-bit performance leader comes yet another
minicomputer product line other suppliers can only hope
to duplicate. The 2-MIPS-class, cost and space-saving
CONCEPT 32/67.

We scrimped on size, but that's all. The 32/67 gives
you top computational power in 1/5 to 1/3 the floor space
of the competition. And it's packed with features. Perform-
ance up to 2.6 MIPS. Largest cache in a mini...32K byte
two-way set associative with separate 16K banks for data
and instructions. And, 16M byte task addressing in a base
register mode. All at a price that matches its size.

= GOULD S.E.L. 32/6780

™

—

CONCEPT 32/6780 VAX 11/782

150
125
100
075
050

025

N
MIPS/$10,000 S:orpce)

CONCEPT 32/6780 VAX 11/782

 from published competitive information.

‘about the new standard of minis,
Computer Systems
llevard, Fort Lauderdale,




LETTERS TO THE EDITOR

A Forth analysis

As a Forth user, I was pleased to see the
article, ‘‘Call Forth for Realtime Con-
trol Programming,’’ by Al Whitney and
Marvin C. Conrad (Apr 21, 1983, p 81).
Unfortunately, there were several mis-
statements in the examples.

This probably stems from Forth’s use
of spaces as word delimiters, and some
words being mistaken for punctuation. I
think it is worthwhile to print correc-
tions for the examples as well as expand
on the language’s temporal aspects.

First of all, I disagree with the authors’
statement about Forth’s readability.
True, it is probably easier to write
unreadable code in languages like Forth
or C. However, Forth’s use of structures
makes bad Forth easier to figure out
than bad BAsIC. Forth can actually be
written in a more readable style than any
other language I have seen. Good Forth
style demands factoring tasks into simple
steps whose names will lead to easily
read code. I can illustrate this with the
author’s example from p 83. The defini-
tion of QUADRATIC could have read

: QUADRATIC DUP 52 * 15 — * 10 — ;

Let’s assume this calculation performs
some kind of transducer correction. As
this is a correction, let’s call the word
DO-CORRECTION instead of QUADRATIC.
Furthermore, let’s assume there is a con-
stant called A-D that puts the address
of an A-D converter (the transducer’s
output) on top of the stack. Moreover,
let’s use the word CCPRINT (for cursor-
controlled printing), which takes an
argument describing a CRT window in
which a number is to be printed. A word

might be defined to get the current
reading from the transducer:

: GET-DATA ( --- n) This is stack notation.
( before --- after ) A-D @ ;

By entering the following directly from
the keyboard, the system designer could
make a word continuously show the cor-
rected transducer value during trouble-
shooting or calibration:

: PRINT-IN-WINDOW1 ( n —- )
WINDOW1 CCPRINT ;

: DISPLAY-DATA ( - )
BEGIN

GET-DATA DO-CORRECTION
PRINT-IN-WINDOW]1
2TERMINAL UNTIL ;

The word ?TERMINAL is part of the
standard word set and returns a Boolean
true if any key is depressed. This allows
termination by pressing any key on the
terminal when the calibrations are
finished. This definition certainly has
reasonable readability. Of course, as
with any language that uses procedures
or subroutines, one has to look at pre-
vious definitions to get the real details of
the action.

On p 84, the < BUILDS -- DOES > con-
struct was misprinted (< BUILDS - DOES >
in Fig-Forth and Poly-Forth, CREATE --
DOES > in 79 standard). I think the defi-
nition should have read

: TABLE (n --- < name > compile time)
<BUILDS 0 DO, LOOP .

DOES > SWAP 2* + @ ; (n< name > ---n2
runtime)

This is a defining word whose tem-
poral aspects give beginners a lot of
trouble. The words between < BUILDS

Bond joins Computer

John Bond has joined Computer
Design as a Senior Editor. He brings
with him an extensive high technol-
ogy background from Electronic
Design, where he was New England
editor. Previously, John was com-
puter editor for EDN, and an associ-
ate editor with Mini/Micro Systems.
He has also been a marketing com-
munications manager at Digital
Equipment Corp, an engineer at Gen-
eral Dynamics, and a semiconductor
sales engineer at Texas Instruments.

John graduated from the U.S. Naval
Academy with a BS in engineering.
He served with the U.S. Air Force as
an electronics engineer and attained
the rank of Captain.

John is working out of Computer
Design’s Littleton, Mass offices,

Deign staff

where he specializes in micro-
processors/microcomputers, devel-
opment systems, interface, and test &
measurement. He is responsible for
coordinating the magazine’s System
Design section.
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and DOES > execute at compile time and
the words between DOES > and ¢“;”’ exe-
cute at runtime. < BUILDS creates a new
name in the dictionary and the compile
time code executes, in this case to set up
and initialize a data structure. DOES >
links the runtime code to each new word
created with TABLE.

This is a poor example in several ways.
First, the table’s size is restricted to the
stack’s size at compile time, a value that
varies depending on nesting of control
structures during compilation. Second,
it is rather poor style to create a data
structure and initialize it all in one fell
swoop. It’s fun to see that it can be
done, but woe to the poor person who
takes over when you move on from
Cogsly Cogs to Spacely Sprockets.

I would also like to mention that the
authors’ statement that it is syntactically
impossible to mix assembly and high
level code could be misleading. The
statement is true at runtime. (Well,
almost true. It is possible to cause
assembly code to select and execute a
Forth word.) But, at assembly time, the
entire Forth vocabulary is available for
address calculation and conditional as-
sembly. After all, the assembler is written
in Forth. Also, high level definitions can
be created in the assembler vocabulary,
resulting in very flexible macros. The ad-
dresses of Forth variables and the values
of constants are all directly available
during assembly. This, combined with
single pass structured assembly, makes
assembly language use a breeze.

Charles T. Springer
Mountain View Press

PO Box 4656

Mountain View, CA 94040

Forth has flaws
As a Forth user, I feel that I must com-
ment on the rosey tone cast in the
Whitney and Conrad ‘“‘Call Forth”’ article.
It is obvious to everyone involved in
computing today that what may be a
feature to one user will be a flaw to
another. This is true not only for two
users working on different applications,
but for two people working on the same
instrument. Forth is perhaps the best ex-
ample of this.
It is true that Forth may be faster than
a FORTRAN program, but that is a mark
against the FORTRAN compiler rather
than a point for Forth. Forth cannot be
faster than properly written assembly
code, since Forth must not only execute
the base level words (or nucleus) in
machine code, but must also inter-
pretively determine which code to exe-
cute. A user written assembly routine is
(continued on page 21)




Texas Instruments and Anova team up
for peace of mind when youre away...
and extra convenience when at home.

® High functionality, low cost of TI’s ® Two new additions to TMS7000 ® Dependable, economical assistance
TMS7040 8-bit microcomputer con- single-chip microcomputer family that helped Anova achieve cost-
tributes to Anova’s pioneering in- combine outstanding NMOS per- effective design is available from any
telligent electronic control for formance with CMOS low-power of the TI Regional Technology
modern homes (Page 2). dissipation (Page 3). Centers (Page 4).
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demands

It was a tall order. A microcomputer
with large, on-board memory. On-chip
timer. Sufficient /O ports. With perfor-
mance capability that would minimize
hardware to hold costs down. And
meet overall system size constraints. T’
TMS7040 8-bit, single-chip microcom-
puter fit the bill.

Result: Anova Electronics’ sleek,
new remote Control Center brings a
greater degree of security to American
homes and small businesses. Total con-
venience in the operation of lights and
appliances. And significant energy
savings. Whether anyone is on the
premises or not.

Outstanding
cost/performance ratio

The Anova Control Center handles up
to 16 individual lights and/or appli-
ances. Instantly. Or automatically by
program which can vary from day to
day. With immediate display of what's
going on, including the status of each
light or appliance.

The TMS7040 has 128 bytes of on-
board RAM that readily accommodate
all necessary programming. Plus 4K of
on-board ROM which, with the TI
TMSI000 4-bit microcomputers in the
outlet modules, provide the intelligence
for the “status” feedback.

<« Electronic control of home or business is
now possible with new Master System de-
signed by Anova Electronics. The Control
Center utilizes TI’s TMS7040 8-bit micro-
computer to handle infinitely variable con-
trol of up to 16 lights or appliances. When
Control Center is linked with Protection
and Telephone centers, the highly func-
tional TI microcomputer provides all neces-
sary unification.



7000 8-bit wC passes stitt design
of new Anova home control center.

TIs unique Strip Chip Architecture
Topology (SCAT) gives the TMS7000
family today’s smallest 8-bit microcom-
puter chip. One that is low cost,
microprogrammable, and that can be
customized.

SCAT eliminates as much random
logic as possible in favor of defined indi-
vidual sections — such as control,
ALU, and registers — for easy inter-
connection. For example, registers for
the timer, /O control, interrupt hand-
ling, ALU, etc., are arranged in a strip.
Any additional 8-bit registers can be
added to the strip with the eight inter-
connect lines already being available.
There is no need for randomly locating
additional registers and then routing
interconnect lines all over the bar.

TMS7040 Microcomputer Strip Chip
derived from TMS7020 Chip

ily members easily from the basic

TMS7000 Strip Chip Architecture
vields smaller, microprogrammable chips.

SCAT allows T1I to develop new fam-

TMS7000 chip. The TMS7040 micro-
computer chosen by Anova was eco-
nomically created from TI's TMS7020
by separating the memory border and
inserting an extra 2K of memory.

TRAGVORTA eI

T
TMS7020 Microcomputer Strip Chip

=

Another development using SCAT
technology is TIs new TMS70120
microcomputer. The memory area has
been expanded to 12K bytes of ROM
and brings TMS7000 family advantages
to a broad range of larger, more com-
plex applications. Check your T1 sales
office for availability.

Because a control ROM replaces
random logic for defining the instruc-
tion execution sequence, the original
TMS7000 instruction set can be re-
placed by new, user-defined instruc-
tions. In some applications, such
microprogramming can substantially
enhance performance and improve the
efficiency of on-chip program memory.

Contributing to TMS7040 func-
tionality are 32 configurable /O ports
that permit the display and keyboard
multiplexing. And, an internal, on-
chip timer that provides for different
delays within the software. As well as
three fully utilized interrupts.

So much functionality packed into a
device enabled Anova to hold parts
count down, simplify its design, maxi-
mize reliability, and achieve cost goals.

Effective design help from
Regional Technology Center

In designing the trim, compact Control
Center, Anova relied on TIs conven-

ient Regional Technology Center.

Anova engineers determined what
functions the Control Center was to
perform — defined the specifications —
and left the development of the soft-
ware code up to the specialists at the TI
center. For both the TMS7040 and
TMSI000 microcomputers.

By contracting to have the center
perform the programming, Anova was
able to utilize its engineering staff more
effectively. And eliminated the need to
invest in a development system.

For more details on TI’s growing
TMS7000 8-bit and popular TMS1000
4-bit microcomputer families, check
numbers 1 and 2 on the coupon.

New TMS7000
members combine
CMOSNMOS
advantages.

Well suited to telecommunications,
portable instrumentation, and high-
performance consumer products are two
unique additions to the TMS7000
series. Both combine the performance
capabilities of TMS7000 NMOS micro-
computers with a CMOS typical power
dissipation of only 50 mW at 5 volts.
Reducing power even further are a
“wakeup mode,” dissipating 4 mW (typ-
ical), and a “halt mode” that typically
requires only 2 mW.

The new TMS70C20 is a CMOS
version of the TMS7020, with 128
bytes of RAM, 2K bytes on-chip ROM,
3- to 6-V operation, and 3 MHz nominal
operating frequency.

The new TMS70C00 is a ROM-less
8-bit microcomputer intended for soft-
ware development.

Engineering samples of both the
TMS70C20 and TMS70CQ0 are avail-
able now in 40-pin, 600-mil, dual-in-
line plastic packages.

Coming soon:
New TMS7000
UART capability.

A serial port in TIs new TMS7041
microcomputer enhances /O and com-
munications capability. Otherwise iden-
tical to the TMS7040, the TMS7041
operates in several modes. One permits
interface with Universal Asynchronous
Receiver/Transmitter (UART) periph-
erals as well as multiple microcompu-
ters. Serial links are implemented by
standard asynchronous protocols. In the
unique “isosynchronous mode,” trans-
mission rates are 16 times those of the
asynchronous mode. A serial /O mode
can be used to expand /O lines using
external shift registers and to communi-
cate with peripherals requiring a non-
UART serial input. Check with your

TI sales office for details on availability.




Get expert design help fast at a

Ry

Anova greatly benefited from the expert
applications and programming help
provided by TIs Northern California
Regional Technology Center. And simi-
lar help is available at the center most
convenient to you: Technical courses
and seminars. Hands-on experience
with a variety of TI semiconductor
products, including TI microprocessors
and microcomputers. Demonstrations.
Well-equipped laboratories. Develop-
ment and evaluation systems. Access to
sophisticated design-automation capa-
bilities. Vocabulary development for
speech-synthesis applications.

.....

Upon request, experienced TI appli-
cations engineers are available on a con-
tract basis to prepare proposals, design
prototypes, and provide consultation.

In fact, a Regional Technology
Center is your most convenient entry
point to TIs unmatched combination of
products, knowledge, and experience
that can determine the most appropri-
ate semiconductor solution for you.

Check the listing at right for the
Regional Technology Center nearest
you. Then visit it soon. And get the
right answers — fast. Or check number
3 on the coupon below.

= o e e ey

PNO1
PMO1
SRO1

Texas Instruments P. O. Box 401560
Dallas, Texas 75240

Please send me more information on

[J 1. TMS7000 Series 8-bit microcomputers
[J 2. TMSI000 Series 4-bit microcomputers

[J 3. TI Regional Technology Centers

For details on the Anova Master System, call Anova at (800) 227-6715;
-SPN0330S300C

in California, (415) 572-9686.
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LETTERS TO THE EDITOR

(continued from page 16)

always faster than the same procedure
written in Forth. The IF. . .ELSE. . .THEN
construct does help give structured code,
but many real assemblers are available
with the same features.

Forth also lacks features that help
realtime control instruments. The Forth
users here have found it impossible to
perform the simplest of Forth words
under interrupt control; all interrupt
handlers must be written in assembly
code. The closest approximation to real-
time execution of Forth words depends
on Forth’s multitasking ability, but
there still may be unacceptable delays
before the interrupt handling task is exe-
cuted. Because the multitasking feature
depends on other tasks voluntarily
releasing the processor, it is possible that
the interrupt handler may never execute.

It is true that Forth code is unread-
able. Saying that Forth code needs to be
read less than other code is not true.
Forth code needs just as much mainte-
nance as any other language. And, having
two people who cannot read each other’s
code working on the same project can be
futile. It is often easier for Forth pro-
grammers to write their own routines to
perform a function another person has
already coded, than it is to try to under-
stand the other person’s code.

The only ‘‘feature’’ that I cannot
imagine as a benefit to anyone is the disk
file structure, or more accurately, the
lack of structure. The disk is treated as a
collection of screens, 1024 characters in
length. It is possible to have anything on
any screen, and it is possible to have
code anywhere on a disk. The most com-
mon complaint I hear about Forth is
that it is impossible to keep track of code
once it is written.

The data acquisition systems used
here keep data in Forth disk format only
as long as it takes to copy these data
onto a normal file structured disk on the
minicomputer used to perform data
reduction and archival storage. File
structured Forth routines are being sold
to reduce this problem, but are only a
paste-up fix of an inherent defect.

This is not a condemnation of the
Forth language. It is meant to show
readers, who may decide to choose
Forth as their language, the other side of
the coin. Forth is not the panacea of
instrument control. It has faults, but can
be a useful tool after its limitations are
understood.

John D. Stanley

Dept of Chemistry
Michigan State University
East Lansing, MI 48824

Missing statements

We enjoyed the premier issue on auto-
mation and control (Apr 21, 1983) and
found some useful nuggets of informa-
tion. We would, however, like to make
some observations on the article ‘““Con-
trol Software for Factory Automation”
by John Sylvan (p 119).

First, the equations on p 124 are
missing a proportional factor, K, which
would factor the proportional contri-
bution to output to an appropriate
amount. In the examples given on p 124,
K is assumed to be 1. The correct form of
the third program should include line
35 K=1 and the output equation should
be line 100 AOT(2,00=K * (E + I + R) + C.
Without this tuning constant, the con-
troller gain could be too large, resulting
in sustained or unstable oscillations.

Second, the third program listing on
p 124, which includes the derivative
term, may ‘‘bump’’ the process when
the program is first begun. This occurs
because the derivative term uses the
error factor from the previous iteration
to calculate the rate of change. Line 60,
which equates the previous error with
the current set point during the initiali-
zation phase, is as dangerous an assump-
tion as equating it with zero. What is
needed is an equalization cycle prior to
beginning control that allows the deriva-
tive term to settle down. Line 60 should
be F=S — AIN(1,0) and line 65 should be
WAIT 1. Thus, the final form should be
as follows:

10 S=5
20C=5
301=0
35K=1
40P=1
50D=1
60 F=5—
AIN(1,0)
65 WAIT 1

70 E=S — AIN(1,0)
80I=I + P*E

99 R=(F - E)*D
100 AOT(2,0)=K *
(E+I+R)+C
110 F=E

120 WAIT 1

130 GOTO 70

Kevin R. Grantham

Walter R. Rager

Sun Refining and Marketing Co
PO Box 920

Toledo, OH 43693

Changing equations
As Mr Grantham and Mr Rager pointed
out, the PID control program on p 124 is
missing two statements. The first is a
proportional factor and the second is an
equalization cycle. To include a propor-
tional factor, line 100 could read 100
AOT(2,0)=K *(E + I + R) + C.

In the simple case where proportional
contribution is factored directly to the

output, or K=1, the K factor disappears
and the line would indeed be 100
AOT(2,0)=E + I + R + C.

An actual program, however, would
need the proportional factor K to cor-
rectly scale the proportional contribu-
tion into the output. In effect, the K
factor acts as a programmable gain that
the user can alter to achieve the proper
control.

The equalization cycle avoids “‘bump-
ing’’ the process when the program is
first begun. Bumpless transfer eliminates
the sudden jump in the control output.
With equalization, the program would
change from 60 F=S to

60 F=S — AIN(1,0)
65 WAIT 1

As it stands, the PID control program
on p 124 is the minimal program require-
ment for a PID control loop. Once the
standard equation is available, it be-
comes simple for the control engineer to
try out various control options with the
addition of only a program line or two.

John Sylvan

Analog Devices

Rte I Industrial Park
Norwood, MA 02062

In search of computer humor

Gary Auguston, director of computer
and information systems here at Penn
State, has assured me that ‘‘there is no
humor in the field of computer science.
It is a most serious business, bereft of
any humor.”” So far, I have little evi-
dence to the contrary, but I am searching.

For an anthology [that I am pre-
paring] I would welcome contributions
of humor in the sciences, historic and
contemporary, especially in computer-
related sciences. The ordinary man’s dis-
quiet about computers has sometimes
been expressed in contrived jokes that
bring the resented superiority of the ex-
pert down to earth. How are jokes
changing with the spread of personal
minicomputers?

I would welcome anecdotes, bio-
graphical notes, witty accounts, car-
toons, parodies, verse, self-deception,
and hoaxes. Especially sought are items
that, while humorous, also have value in
the history of a science, providing in-
sight into changing attitudes or illumi-
nating personalities. Please fully identify
all contribution sources.

Robert L. Weber
104 Davey Laboratory
University Park, PA 16802
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DO YOU HAVE
THE DRIVE
TO SUCCEED?
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You do?

Good. So do we.

Shugart's 3.5" microfloppy drive. The
SA300 by name.

And, considering where the personal/
home/portable computer market is
headed (betterfastercheapersmallerwith-
morestorage), it's not a moment too soon.

It's also quite an achievement. One that
allows you to engineer a
wealth of advantages into
smaller, more competitive
systems.

Take the most obvious
advantage, for instance.

Size. With the SA300 you
can make your personal
and home systems less impos-
ing, more, well, personal. -
Our microfloppy takes up

And with an MTBF of over 10,000
power-on hours, it should run for quite
some time.

Then, of course, there's the not-so-
small matter of the industry standard
3.5" microfloppy diskette.

Which offers a few important advan-
tages of its own.

Like Minifloppy compatibility.

A track density that allows
room for a generous upgrade
path to more capacity.

And a hard shell plastic
media cartridge for protection
against the rigors of pocket
and purse, with an automatic
head access shutter as a last
line of defense against little
computer users who eat a lot
of peanut butter and jelly.

75% less room than a stan- The 35
dard sized Minifloppy™

And it weighs just a tad over a
pound. So your portable system can be
more, you guessed it, portable, even
with two drives in it.

Yet the SA300 still delivers 500 Kbytes
in the single-sided version (1 Mbyte in
the double-sided version) and uses less
power, worst case, than an 8-watt
night-light.

It's also so quiet, you can't hear it
running unless you put your ear right
down on top of it.

Micro-Cartridge provides
maximum media protection

Want to learn more?
We'lldo a private Micro-
floppy Workshop right in your office.
And you'll have the chance to talk with
media manufacturers and our own
applications engineers about your plans
for a big design win.

Call your local Shugart Sales Office to
set it up. But do it soon.

You'd be amazed at what you can do
with a little drive.

Shugart

Right from the start.

pitas, CA (408) 263-2600; Costa Mesa, CA (714) 979-1935: Thousand Oaks, CA (805) 496-5388; Minneapolis, MN (612) 574-9750; Richardson, TX
(214) 234-3568; Framingham, MA (617) 879-1700; Saddle Brook, NJ (201) 368-8445; Atlanta, GA (404) 955-8968; Toronto, ONT (416) 475-2655;

Paris, France (1) 687-31-41; Munich, West Germany (089) 78-60-21; London, U K. (44) 4862-24527. Hamilton/Avnet, authorized distributor.
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CRUNCHIEST CHIPS.

Nothing crunches numbers
faster than the Am29517, Am29501,
and Am29540. Nothing.

Advanced Micro Devices new Digital Signal
Processing family crunches numbers faster
than you can say matrix manipulation.

It lets you design array processors that
perform parallel arithmetic at speeds never
before possible.

It simply cannot be beat for image
processing, vector processing, robotics, radar
processing, cat scanning, any application that
calls for high speed, concurrent computation.

And it’s bipolar VLSI all the way.

Which means your total system cost will
be a lot lower than designing with SSI or MSI.

Bet you can't buy just one.

The Am29517 16x16 Multiplier is two and
a half times faster than any other multiplier
out there. The Am29540 FFT Address
Sequencer has clocked a 2 millisecond 1024-
point FFT. The Am29501 Multiport Pipeline
Processor is the first arithmetic logic unit
built specifically for array processing.

And there are a lot more where these
came from: controllers, bipolar and MOS micro-
processors, communications circuits, and more.

All meet or exceed INT-STD-123, the
International Standard of Quality.

All are designed to put you as far ahead
of the competition as we are.

Don't starve the performance out of your
next design. Call AMD and ask about our
DSP family.

They're the chips that are chewing up
the competition.

Advanced Micro Devices ¢l

i 901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088
For direct factory response, call (408) 749-2445. Outside California, call toll free (800) 538-8450, ext. 2445.
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Any Way You Look At It,
Superior Storage Solutions.

What you see here are two different views
of one very different drive.

Sure, the camera angle on each view is the
same. But “front” and “back” refer, in this
case, not to a photographic perspective, but
rather to an applications perspective. They
refer to the fact that this revolutionary
cartridge drive is the most versatile and
economical storage device you can buy for a
full range of applications—from back-up and
archival storage to up-front primary storage.

Front View: High Reliability
Primary Mass Storage.

There are several powerful reasons to
seriously consider the Alpha 10 as a primary
mass storage device. First of all, each car-
tridge stores 10 Mbytes of data—easily
matching capacity with today’s Winchesters.

But just as important, the Alpha 10
matches the Winchesters in reliability, thanks
to several IOMEGA innovations in flexible
disk and removable cartridge technology.

As for versatility, the unique cartridge format
of the Alpha 10 speaks for itself—a straight-
forward approach to library management and
data interchange.

Back View: High Versatility
Back-Up And Archival Storage.

The Alpha 10’s advantages for back-up
and archival storage are just as impressive.
For instance, a 10 Mbyte Winchester file can
be dumped onto a single Alpha 10 cartridge
in literally minutes, not the usual hours.
You can look forward to a new standard of
reliability that is integral to our design. And,
because our cartridges are the most inexpen-
sive on the market today, archival storage
doesn’t cost you an arm and a leg.

Overview: The Careful Evolution,
And Immediate Availability,
Of A Drive Design Revolution.

Any way you look at it, the Alpha 10is a
breakthrough in data storage device design.
Actually, it’s a series of breakthroughs,
including non-contact head-to-disk interface,
high linear bit densities, a run-length limited
code that compresses the data stream from
the host, and closed servo control of the head
positioning, all to achieve the economy and
versatility of flexible disks with the capacity
and reliability of hard disks.

But the best part of the technology is that
i's here, now, packaged and available in
OEM quantities. Get the whole story, today,
on the Alpha 10 from IOMEGA.

IOMEGA Corporation, 4646 South 1500 West
Ogden, Utah 84403 (801) 392-7581
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Design tools rally around “concept-to-chip” approach

Today’s engineering workstations
are seriously lacking in basic design
automation tools that would let a
designer create conceptual designs
quickly. Currently, the tools are
mainly being used to improve ex-
isting designs. That sharp criticism
was voiced recently by keynote
speaker John S. Mayo, executive
vice president of Bell Laboratories
(Murray Hill, NJ), at the Design
Automation Conference.

The technical meeting and exhibit
was held June 27-29 in Miami
Beach, Fla. It is the prime technical
meeting for engineers in computer
aided design who are working in a
broad spectrum of application fields
ranging from electronic to mechani-
cal systems. Mayo emphasized that
design automation tools are abso-
lutely essential to the future of elec-
tronics, citing the 32-bit Bellmac-32
as one very large scale integration
(VLSI) microprocessor whose design
and debugging would have been vir-
tually impossible without design
automation tools.

“‘Despite good progress in design
automation,’ said Mayo, ‘‘ex-
perience has taught us that some
tough problems still remain. We
need to have more powerful aids to
enable designers to crystallize their
ideas into initial designs.”” Ac-
cording to Mayo, ‘““Even well-
worked areas such as layout and
testing could be further improved.
Architecture design and functional
design need strengthening.”” He
added, ‘“We also need more power-
ful tools to manage change,
especially to deal with multiple
design changes that occur at dif-
ferent stages of the design process.”’

As if to answer his call, many
companies at this year’s conference
exhibited what they touted as more
powerful systems that make a better
effort to integrate the basic design
tools. One such system is the series
8000 from Cadtec Corp (San Jose,
Calif). Claiming that current stand-
alone workstations only address the
needs of the individual engineer and
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A portion of a logic diagram designed on the VIA series 100 is displayed with a
portion of one signal net highlighted. When TRACE is activated, signals tied in a

net are displayed in a special color.

fail to address the larger issues of
project design teams, Cadtec
engineers developed an integrated
design and management system that
they believe meets both these needs.

Addressing large logic design

The series 8000 is said to be the
first systems approach to large logic
design that integrates workstations
to a central projects host computer
through extensive system software
and a project database system. The
system integrates the company’s
model 8200 interactive graphic
workstations, model 8500 graphic
office stations, and extensive system
software and application tools with
a Digital Equipment Corp VAX-11
host computer.

Cadtec’s founders are former 1BM
and Intel engineers who were re-
sponsible for large project design.
To them, large team-oriented pro-
jects have a different set of re-
quirements than those of individual
engineers. For example, some of the
problems confronting the project
leader of a large team effort might
include partitioning the design and

assigning it to individuals, reinte-
grating the separately developed
design partitions when complete,
controlling the access and distribu-
tion of project data, checking the
operation of one partition with the
others, monitoring the progress of
the overall design, communicating
and enforcing particular design
standards and design methodolo-
gies, coordinating releases to manu-
facturing and testing, coordinating
the work of the project team
members, and communicating with
the various team members. The
individual workstation does not ad-

dress these project-oriented issues.
The model 8200 is a 68000-based
workstation that runs on a Unix
operating system with a project-
oriented database management
system. This system interfaces to the
VAX-11 series host computer. The
workstation includes 1M byte of
memory, an 8” Winchester disk, a
color or monochrome 197, 1024 x
1024 cRT display, the 68000
dedicated applications processor,
and three 2900 bit-slice processors
(continued on page 30)
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"“Concept-to-chip” design
(continued from page 28)

Academia increases interest
in CAD/CAM

John S. Mayo’s call for a unified
design automation approach for
developing vLsI chips is being
answered on several fronts. Be-
sides industry’s contribution of
more powerful design automation
tools, academia is playing an in-
creasingly participatory role to
keep design automation in step
with electronic circuitry as chips in-
crease in complexity and speed.

In his keynote address at the
conference, Mayo pointed to the

Mayo cited the results of an in-
formal sample of six university pro-
grams—from the University of
California at Berkeley, Carnegie-
Mellon, miT, Stanford, Cal Tech,
and lllinois State University—
where the number of graduate stu-
dents working in design automa-
tion has grown sharply since 1970
(see Figure). “‘There has been simi-
lar growth in numbers of courses
and research projects, as well as in
their range and magnitude,”’ said

NUMBER OF
GRADUATE
STUDENTS IN
ELECTRONIC
DESIGN
AUTOMATION

GROWTH IN GRADUATE EDUCATION
IN DESIGN AUTOMATION AT 6 UNIVERSITIES

1975 1980

role that universities are playing:
““Progress in design automation is
emerging from both a growing
design automation industry and
from increased activity in the
universities. The design tool in-
dustry is helping meet the needs of
various innovative companies,
especially small- to medium-sized
companies that cannot afford the
high costs of developing their own
design automation.’”’ According to
Mayo, some companies that can-
not afford to make the investment
alone are participating in joint ven-
tures to develop design automation
instead of buying standard pro-
ducts from the design automation
industry. In addition, Mayo said
that more and more universities are
aggressively pursuing design
automation.

Mayo. ““A growing list of compa-
nies are supporting a growing list of
universities with special programs.’’
Mayo added, ‘‘Design automation
has become a major and exciting
frontier in the field of electronics
and the universities know that
message.’’

Evidence of that can be seen
from 1BM’s recent announcement to
grant $40 million worth of cAD/CAM
equipment to 20 engineering
graduate schools. The grants are
part of a $50-million corporate pro-
gram designed to encourage educa-
tion in manufacturing systems at
American engineering schools.

The universities, with student
populations ranging from under
1200 to more than 54,000, were
selected from 115 universities that
submitted proposals in response to

IBM’s announcement last fall. At
that time, the company offered a
cash and equipment’grant program
to help universities update manu-
facturing engineering curricula. The
equipment includes 1BM 4341 pro-
cessors with 16M bytes of memory,
direct access storage devices with
660M bytes of memory, and inter-
active CAD/CAM workstations.

These systems will be used to
help teach mechanical engineering,
computer science, business, and
architecture students up-to-date
design and manufacturing tech-
niques. I1BM software packages
from various divisions and pack-
ages donated by CADAM, Inc, (Bur-
bank, Calif), Dassault Systemes
(Paris, France), Bell Northern
Research, Ltd (Ottawa, Canada),
and Structural Dynamics Research
Corp (Cincinnati, Ohio) comple-
ment the 1BM equipment.

The 20 universities selected are
Arizona State University, Boston
University, Brigham Young Univer-
sity, University of California, Cali-
fornia Polytechnic State University,
University of Florida, George Wash-
ington University, Georgia Institute
of Technology, University of lllinois
at Urbana-Champaign, Lehigh Uni-
versity, University of Massachu-
setts, Michigan Technological
University, University of Missouri-
Rolla, Ohio State University, Poly-
technic Institute of New York,
Rensselaer Polytechnic Institute,
San Jose State University, Univer-
sity of Texas at Austin, Utah State
University, and Virginia Polytechnic
Institute and State University.

Several schools offer their fresh-
man class an added attraction.
Polytechnic Institute of New York,
for instance, will distribute a free
personal computer to the next
term’s freshmen class for use as
remote terminals for the 1BM 4341
mainframe. The students can keep
the computer when they graduate.

that control disk 1/0, host 170, and
manage bit-mapped graphics.

The workstation architecture
allows parallel processing of graphics
and application data, using separate
buses that share a common display
list memory. According to Cadtec,
adding more workstations maintains
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a uniform system performance
because the system’s processing
power expands commensurately.

To get both engineers and engi-
neering managers involved in the
project, the company developed the
companion model 8500 office sta-
tion. The office station has a resolu-

tion of 640 x 408 pixels on a 13"
color CRT with four color planes. It
communicates with the host over
standard RS-232 lines. Since applica-
tion programs can run in the host or
the workstation, the office station
gives each engineer, as well as the

(continued on page 32)
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"Concept-to-chip” design

(continued from page 30)

project manager, direct access to all
project data. This is done by using
the project database with the same
tools, user interface, and design
environment that are part of the
workstation.

The system includes application
programs for schematic entry, logic
validation, documentation, and
project management. Two high level
interfaces—the Cord data system
and the View user interface system—
isolate the applications from the
hardware and from the 1/0 details
for both graphics and data storage.

Cord is a relational database,
object-oriented interface system
that allows storage of both a project
database for a large design, and
local databases for individual
workstations. Once complete, the
design partition can be integrated
back into the project database to
reflect approved design changes.
The View menu-driven interface
allows separate applications to be
performed simultaneously in multi-
ple windows.

Cadtec’s initial application soft-
ware offering focuses on logic de-
sign. Future extensions are planned
for all design levels, from architec-
tural design through integrated cir-
cuit layout, and printed circuit (PC)
board place and route operations.
Currently, a typical installation of
the series 8000 system that supports
10 engineers costs an average of
$50,000/user.

Manufacturers of standalone
workstations are also answering the
call for more sophisticated design
automation tools. At least four
companies introduced enhance-
ments to their systems at the confer-
ence: VIA Systems, Inc (N Billerica,
Mass), HHB Softron, (Upper Saddle
River, NJ), VLsI Technology, Inc
(San Jose, Calif) and Valid Logic
Systems (Sunnyvale, Calif).

A package for all layouts

VIA Systems introduced a multi-
function integrated design engi-
neering and layout package, called
Diagram, that provides IC design
engineers with logic and schematic
capture, and design verification for
gate arrays and standard cell lay-
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outs. The package has been inte-
grated into the company’s series 100
computer aided design/computer
aided manufacturing (CAD/CAM)
systems for custom VLSI layout and
mask preparation.

According to Richard M. Jennings,
vice president of marketing, the
series 100 systems can now offer
design engineers a full range of
>’concept-to-chip’’ support tools,
beginning with logic diagramming
and continuing through mask prepa-
ration and tooling in both bipolar
and MOS process technologies. The
user can create logic and schematic
diagrams to trace the connectivity of
networks through these logic dia-
grams. Net lists can be extracted for
each diagram and the design engi-
neer can map the logic diagram onto
the physical circuit layout of gate
arrays or standard cells.

The system’s data structure has
been expanded to include wire con-
nections directly in the data base.
The designer traces signals in a
schematic or layout using the TRACE
function, which highlights all pins
and wires connected to a particular
net in a special color (see Photo).

Generating a net list

The net list is generated from the
completed logic or schematic dia-
gram after a postprocessor performs
basic checking operations to flag
any violations. At this point, the net
list can be formatted for interfacing
to logic simulation and analysis
tools as well as placement and
routing programs. After design veri-
fication, the user maps the logic dia-
gram onto a gate array or standard
cell layout. When the designer is
satisfied with the output, the via
series 100 writes either an optical or
an electron-beam control program
on magnetic tape.

The first release of Diagram for-
mats the net list for automatic input
to HHB Softron’s Computer Aided
Design and Test (CADAT) simulation
and test program development
system. This digital logic simulator
package handles IC and PC board
design verification and test genera-
tion on VLSI chips. The CADAT soft-
ware is written in the Clanguage and

runs on the DEC VAX computer
under the VMS operating system as
well as on engineering workstations
or minicomputers under the Unix
operating system.

CADAT combines design and fault
simulation for a chip from its initial
design through test generation.
Once the design is complete, the
design simulation data can be
recycled for test generation. CADAT
generates 12 simulation states for
both bipolar and MoS chips. The
bidirectional signal flow inherent in
MOS circuits is modeled using
transmission gate models and a
“‘wired-bus’’ method. Circuits are
simulated with a 10-ps timing
resolution with independent rise and
fall delay times permitted for each
device output.

A 60-fold speed increase

According to the company, a con-
current fault simulation algorithm
in a CADAT system analyzes potential
test vectors for fault coverage up to
59 times faster than traditional fault
simulation techniques. This is
because CADAT bases the number of
faulty circuits simulated per pass on
CPU memory availability rather than
CPU word size, thereby simulating up
to several thousand faults at once.

The menu-driven interface and
the input stimuli are specified in an
English-like language that is capable
of macro and vector manipulation.
Thus, the user can analyze the simu-
lation data at the terminal without
generating a hardcopy output.

Other features of the CADAT
package include a charge decay
model of MOS circuits, a fault trace
capability, a batch processing mode,
and a random fault sampling
feature that permits a worst-case
projected fault coverage to be
calculated at the end of each fault
simulation pass. In addition, PC
design and PC test functions can be
done using existing IC library
models or new models developed by
the user. The CADAT package costs
approximately $100,000.

At the conference, VLSI Tech-
nology, Inc announced a compo-
sition editor that automates the

(continued on page 34)
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“Concept-to-chip” design
(continued from page 32)

layout and interconnection of cells
that make up VLSI circuits. These
cells are obtained from the com-
pany’s cell compiler library. The
composition editor is a hierarchical
system that enables the user to oper-
ate on symbolic building blocks
such as ROMs, RAMs, counters, and
arithmetic logic units, and to wire
them. The structured composition
editor then takes care of the spe-
cifics in creating the layout and all
physical interconnection, in addi-
tion to creating the pad-ring wiring.

The designer edits a design by
specifying particular cell charac-
teristics before a cell is compiled to a
physical layout. The compiler
library can therefore generate
thousands of cell variations rather
than the usual few hundred. ‘“This
approach,’ says Doug Fairbairn,
vice president of VLSI Technology’s
User-Defined Technology, ‘‘allows
the designer to achieve the higher
performance and lower cost ICs
usually associated with full-custom
circuits.”’

According to VLSI Technology, in
contrast to other graphics systems,
the block and wire placement opera-
tions are done in a relative fashion
so the user does not have to be con-
cerned with absolute block place-
ment. After the wiring is complete,
the editor automatically optimizes
the block spacing, minimizing the
area between them to make better
use of silicon. When the chip core is
complete, a pad-ring generator
automatically places the desired
number and type of bonding pads
around the chip, wires them
together, and lets the user specify
the final pad-to-core wiring.

All of the system cells, along with
the text that describes them and any
other user-specified data, are orga-
nized in a tree-structured data base
with a graphic interface. The user
points the cursor at the appropriate
category of items to display the
elements in that category and the
structures included on the next level
down in the hierarchy. The cells are
constructed using either the com-
pany’s cell compiler library or using
the symbolic STICKS editor, its

geometric layout editor, or even cells
from another design editor.

A few companies are hedging
both sides of the single workstation
versus clustered computer aided
engineering (CAE) systems issue. For
instance, Valid Logic Systems intro-
duced the SCALDSystem 11 which,
according to the company, func-
tions both as a standalone 32-bit
CAE design station and also as part
of a mainframe computer network.
When operating in a standalone
mode, the system is configured with
a dedicated 32-bit processor for
validating designs and a 16-bit pro-
cessor for capturing schematics.

Optimizing mainframe resources

Company founder and president,
Jared Anderson, makes the point
that today’s large system designs or
VLSI chip designs simply cannot be
completed on a standalone worksta-
tion in acceptable times. Thus,
SCALDSystem II was developed for
users to take advantage of main-
frame resources to run Valid Logic’s
verification programs in a user-
transparent mode. Valid offers its
own completely supported pro-
grams on such mainframes as the
DEC VAX and the IBM 3081.

Designed and manufactured by
Valid Logic, the entire system con-
sists of individual graphics design
stations based on the 8086 16-bit
microprocessor and a cluster con-
troller based on the 68000 micropro-
cessor that runs on Unix. The cluster
controller includes Winchester disk
storage, magnetic tape for backup,
and an electrostatic plotter, all
shared by design station users. High
speed ports communicate with a
host computer.

SCALDSystem software validation
tools include a graphics editor, the
SCALD compiler, a timing verifier, a
logic simulator, and a post-
processor. The graphics editor runs
on the design stations and creates
schematics online. The compiler
then produces a design data base
from the schematics incorporating
device models obtained from com-
ponent libraries. Finally, the

design’s timing errors and logic

behavior are verified. The post-
processor generates a net list and
other design data for the physical
design. The SCALDSystem II is
available for about $60,000.

Not to be outdone, Avera Corp
(Scotts Valley, Calif) dropped the
price of its product line while en-
hancing its system with a 768 x 1024
pixel, 19” color monitor. An ad-
vanced software package allows
drawing of true circles, arcs, and
adds array capabilities. The work-
stations, which previously cost from
$50,000 to $70,000, are now in the
$35,000- to $57,000-range that is
more in line with competitor’s prod-
uct in a similar performance range.

In general, other CAE workstation
manufacturers are constantly im-
proving their products. While the
overall worldwide CAD/CAM market
is currently estimated in the $350
million revenue range, the CAE
market alone should reach that
figure by 1986. As was evident at the
conference, most CAE contenders
realize that circuit designers need
more than an electronic draft table
to create new designs. More people
have to be brought into the design
cycle, and the design cycle must en-
compass more interactive tools from
concept to finished product. Thus,
opportunities exist for clever people
to create sophisticated system-based
design automation tools. These
systems must also be able to operate
each other’s application programs.

Currently, no two systems can run
programs other than the ones de-
signed specifically for them. As far
as the potential for standardizing
compatible software to make a
designer’s life easier, that remains
the subject of a future article.

—Nicolas Mokhoff, Senior Editor
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Talk to the editor

Have you written to the
editor lately? We’re waiting
to hear from you.
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A few years ago Computer
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Approaches differ for fault-tolerant systems

Efforts to provide fault-tolerant
computer systems focus on two
primary architectures: redundant
hardware executing different tasks
and parallel processors operating on
the same set of data and instruc-
tions. Parallel processing is the ap-
proach favored by August Systems
(Tigard, Ore), Hewlett-Packard
(Palo Alto, Calif), Parallel Com-
puters (Santa Cruz, Calif), Stratus

50 ms, according to John Wensley,
founder of August Systems. On the
other hand, high resource avail-
ability applications like online trans-
action processing can tolerate error
recovery procedures lasting several
seconds.

In addition, high resource avail-
ability applications can also tolerate
some data corruption without severe
impact on the operation of the en-
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Fig 1 Parallel Computers CPU-32/16 illustrates the duplication of hardware elements
to execute the same data and instructions characterized in parallel processing.

Computers (Natick, Mass) and
Tandem Computers (Cupertino,
Calif). Multiple redundant system
elements can be found in implemen-
tations from Auragen Systems (Fort
Lee, NJ), and Tolerant Systems
(Milpitas, Calif).

Critical differences between the
two approaches are the ability to
recover from errors in real time as
well as the degree of fault tolerance
implemented in hardware and soft-
ware. High data integrity applica-
tions, such as process control or
aircraft instrumentation, deal in
realtime error recovery in less than
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tire system. Such is not the case with
realtime systems that rely on correct
information to make split-second
decisions, however.

Two notable examples of these
different application requirements
are the telephone exchange system
and the space shuttle. Subscribers to
the telephone system rely on its
ability to provide continuous service
even if one or more of its operating
elements (eg, central offices) are in
disarray. Subscribers are relatively
indifferent to occasional corruption
of data (eg, misdialed calls) and the
recovery time for errors.

In contrast, space shuttle com-
puters must always ensure that data
are correct since complex operations
such as navigation rely on accurate
information. Also, the several
seconds necessary to redial a
number on the telephone system
may be too long a time span for
error-recovery procedures in shuttle
control systems.

Parallel processing

Since fault tolerance is im-
plemented entirely in hardware,
parallel processors offer realtime
error recovery. Software-based ap-
proaches are limited to checking out
operations at set intervals. Thus,
they are sometimes compelled to
throw away a portion of the opera-
tions retroactively if a failure is
detected. A hardware-oriented ap-
proach detects and corrects for a
hardware failure as soon as it
occurs.

Both Parallel Computers and
Stratus Computers (Fig 1) choose
the hardware-oriented approach for
online transaction processing. The
Parallel cPu-32/16 couples two
68000-based processors so that a
faulty processor can be automa-
tically configured out of the system.
If the results do not match. In addi-
tion, all disk write operations are
mirrored on both Winchester drives.
Read operations are directed to the
disk drive that has the head posi-
tioned closest to the data.
Read/write errors due to media
defects automatically cause the bad
track to be mapped out and an up-
date written from the good drive.

If a hardware malfunction on the
disk drives or backup tape occurs,
the faulty drive is automatically
configured out of the system as well.
This approach eliminates the possi-
bility of a single controller’s
destroying data on both disk drives
of a mirrored pair. When the faulty
drive is brought back into service, it
is automatically updated to the cur-
rent state of the other mirrored
drive.

Each serial device (eg, printers
and terminals) is connected to two

(continued on page 42)




Get a bug if you find a bug.

Show us a bug in our VRTX® real-
fime operating system and we'll
return the favor. With a bug of your
own fo show off in your driveway.

There's a catch, though.

Since VRTX is the only micropro-
cessor operating system completely
sealed in silicon, finding a bug won't
be easy.

Because along with task manage-
ment and communication, memory
management, and character /O,
VRTX contains over 100,000 man-
hours of design and testing.

And since it's delivered in 4K
bytes of ROM, VRTX will perform for

*Call or write for details. But, considering our tasfe in cars, you might wa

you the way it's performing in
hundreds of real-time applications
from avionics to video games.

Bug free.

So, fo save up to 12 months of
development time, and maybe save
a loveable little car from the junkyard,
contact us. Call (415) 326-2950,
or write Hunter & Ready, Inc.,

445 Sherman Avenue,
Palo Alto, California 94306.

Describe your application and the
microprocessors you're using—
Z8000, Z80, 68000, or 8086 family.
We'll send you a VRTX evaluation
package, including timings for system

calls and interrupts. And when you
order a VRTX system for your appli-
cation, we'll include instructions for
reporting errors. ™

But don't feel bad if in a year
from now there isn't a bug in your
driveway.

There isn't one in your operating
system either.

HUNTER
s READY %

VRTX
Operating Systems in Silicon.

nt to accept our offer of $1,000 cash instead. © 1983 Hunter & Ready, Inc.
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Fault-tolerant systems
(continued from page 40)
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Fig 2 Multiple high speed links separate processor clusters so that interrupted
tasks can be easily transferred in this redundant architecture implemented by

Auragen Systems.

I/0 processors so that any input
received through both processors
can be checked for consistency. In-
consistencies caused the faulty 1/0
processor to be automatically con-
figured out of the system. On the
other hand, output is directed to on-
ly one processor. If the 1/0 pro-
cessor malfunctions, it is removed
from the system and the output re-
quest is sent to the other processor.

‘The Stratus/32’s approach to
fault tolerance is similar to the
Parallel cpu-32/16’s, but adds
another level of parallelism by in-
cluding two sets of logic on each
processor, disk controller, and com-
munications controller board. The
company claims that this approach
is one of the simplest ways to com-
bine onboard failure detection with
realtime repair. A set of com-
parators checks the outputs of the
two logic sets every clock cycle
(approximately 8 million times/s).
When a hardware comparator
discovers a board component
failure, that board removes itself
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from the system. Trigger logic
prevents data from being trans-
ferred to the rest of the system.

The redundant partner of the failed
board continues to operate without
knowing that its counterpart on the
bus has failed. In addition, the rest
of the system is unaware that a
board failure has occurred so that
any executing program need not
back up and restart at an earlier
checkpoint.

August Systems does not go to
such lengths in redundancy to sup-
port realtime control systems. (See
Fault Tolerant Systems Can Prevent
Timing Problems, by John H.
Wensley, Computer Design, Nov
1982, pp 211-220.) Rather, to verify
operations, its series 300 system uses
three independent control modules
that are able to read data from the
memories of the other two through
read only links. No provision is
made for writing to another pro-
cessor’s memory to eliminate the
possibility of a faulty processor’s
overwriting good data in the memo-

ries of the others. These control
modules are connected to process
control equipment via process inter-
face modules that allow all input
data to be read independently by
each of the processors through sepa-
rate circuits. Therefore, if any one
part of the input circuit fails, it will
affect the operation of only one
control module.

An elaborate two-out-of-three
voting scheme verifies the input,
arithmetic calculations, and output.
Each control module first detects
the values of all inputs and reads the
values obtained by the other
modules. At this point, a software
vote is taken to remove faulty input
effects. A second vote is carried out
after identical operations are per-
formed on the input to remove any
arithmetic errors that may have oc-
curred. Finally, a hardware vote is
taken after the results are passed to
the process interface modules and
sent to the output logic. This ensures
that any failure in any interface
module is detected and corrected.

Parallel processing was first
pioneered using minicomputers with
Tandem Computers NonStop imple-
mentation for online transaction pro-
cessing. More recently, it was

process control

with Hewlett-Packard’s Datasafe
1000 (Computer Design, Jan 1983, p
22). First announced in 1977, the
NonStop system relies on multiple
computers connected by two inde-
pendent interprocessor buses for
block data transfers among differ-
ent processes residing on different
CPUs.

System-wide access to 1/0 devices
(supervised by a dual-ported 1/0
controller) consists of two cooper-
ating processes on different pro-
cessors that control a particular 1/0
device. One of the processes is con-
sidered the ““primary.’’ This process
handles any requests for operations
and sends the same information to
the backup process via messages
along the high speed bus. These
‘‘checkpoints’> ensure that the
backup process will have all the

(continued on page 44)
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The benchmarks are in.
Perkin-Elmer has won again—by
executing 21 MIPS on our Model
3200MPS with a sustained /0
bandwidth of 40 MB/sec.

King of the road

Consider this. The VAX 11/780
can execute 1.2 MIPS. The
Eclipse MV/10000 fares a little
better at 2.5 MIPS. But the
Perkin-Elmer 3200MPS gives you
a plug-in parallel processing
system that starts at 3 MIPS
and can be expanded up to an
astonishing 21 MIPS.

Maneuverability

The Model 3200MPS gives you
new freedom in estimating jobs
that are difficult to size. You can
start with a 3 MIPS processor
priced at only $150,000. Then, as
your needs grow, you can add
anywhere from one to nine Auxil-
iary Processing Units (APUs) at
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Automatic shifting

The Model 3200MPS is de-
signed to handle demanding real-
time applications as well as heavy
streams of independent number-
crunching tasks. You can segment
your application into multiple task
modules, with each APU perform-
ing a set of related functions.

Our virtual task manager gives
you full virtual capability without
the virtual overhead.

Ease of handling

The Model 3200MPS provides
maximum flexibility for software
development, system maintenance,
and system extension.

Our state-of-the-art universally
optimizing FORTRAN VIl Z
enables you to use modular pro-
gramming techniques for
programmer productivity while
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maximizing real-time efficiencies.

The Model 3200MPS can be
structured to permit continued
system operation though one or
multiple APUs may fail.

To find out more about 21 MIPS
mainframe-style crunching on our
Model 3200MPS write or call
today: The Perkin-Elmer
Corporation, Two Crescent Place,
Oceanport, NJ 07757. Tel:
800-631-2154. In NJ 201-870-4712.
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Fault-tolerant systems

(continued from page 42)
information needed to take control
of the 1/0 device in case of an 1/0
channel error or failure of the
primary process’s CPU.

Data bases can be duplicated on
separate disk drives under software
control for further reliability.
Similar techniques using a dual-
ported 1/0 controller and disk drive
mirroring allow dual Hewlett-
Packard HP1000-F computers to
detect and recover from errors in as
little as 200 ms.

Redundant processors

If realtime error detection and
recovery is not required (as in many
online transaction environments),
the cost of duplicated hardware that
performs the same task may not be
economically feasible. Redundant
processor systems dedicated to multi-
ple tasks would probably be more
suitable. Both the Auragen System
4000 and the Tolerant System Flexible
Architecture system (Fig 2) combine
hardware and software redundancy.
Auragen chooses to cluster multiple
68000 microprocessors, with one pro-

cessor dedicated to executing most of
the operating system and fault-
tolerant functions, while another
processor is assigned to execute
application programs only.

Independent communications and
disk/tape controllers complement
these processors in the cluster.
Several clusters (up to 32) are then
loosely coupled by two 16M-byte/s
system buses so that if any compo-
nent in a cluster fails, another cluster
can resume execution without
operator intervention.

Redundancy is also provided for
data bases since dual-ported disk
drives allow access by two separate
clusters. Similarly, the dual-ported
communications bus provides fault-

‘tolerant access to interface modules

controlling attached peripherals.

A similar clustering concept is
used for Tolerant’s System Building
Block (SBB). It consists of a central
processor, auxiliary processor, up to
two I/0 processors, and system
interconnect buses. A 64-bit wide
memory bus provides all resources
common access to data. The central

processor executes processes out of
a memory queue, while the auxiliary
processor handles interrupt ser-
vicing and monitoring of the rest
of the system with background
diagnostics.

If a fault is detected, the auxiliary
processor logically separates the SBB
from the rest of the system. Dif-
ferent parts of the operating system
have saved relevant state informa-
tion of the interrupted transaction.
In this way, new processes are ini-
tialized to the last encountered
beginning of the transaction.

Unlike other redundant schemes
that implement data recovery and
integrity mechanisms in the file
system, Tolerant Systems provides
these mechanisms below the file
level. Performance is enhanced
because any disk-based data can be
protected from failure using the
before-image and rollback/restart
facilities. The Tolerant implementa-
tion also provides mirroring of files
for protection from media failure
and for load balancing.

—Joseph Aseo, Field Editor

Array processors split work for increased speed

A distributed processor architecture
allows the FPS-5000 family of array
processors from Floating Point
Systems to accelerate computations
three times faster than its previous
generation products. For example, a
2-dimensional fast Fourier trans-
form (FFT) is calculated in 1.4 s on
the model 5110 processor as opposed
to 3.4 s for the older AP-120B. In gen-
eral, calculations now occur at a
rate from 26M floating point opera-
tions per second (flops) to almost
62M flops.

Increased performance is due to
dedicating separate processors for
data acquisition, preprocessing, and
analysis. As the company notes,
preprocessing tends to be the bottle-
neck in any array processing appli-
cation (50% to 75% of total
processing time). These calculations
tend to be standard operations (eg,
digital filtering, FFTs) that require
relatively low precision. On the
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other hand, calculations for data
analysis tend to be application-
dependent (requiring custom soft-
ware) and high precision.

Meanwhile, data acquisition must
obtain information from a variety
of sources (eg, disk drives, group
code recording (GCR) tape drives,
bulk memory, or directly from A-D
converters). The FPS-5000 family
consists of different combinations
of a control processor (responsible
for host communications, system
control, and data analysis), general
purpose I/0 coprocessors, arith-
metic coprocessors (primarily dedi-
cated to data preprocessing), and
system common memory.

Hardware architecture

The control processor is upward
compatible with the company’s
older 38-bit processors (AP-120B,
FPS-100, AP-180V, and AP-190L). As
the central system controller, the

central processor supervises the dis-
tributed system elements by assigning
processing tasks and synchronizing
the flow of data through the system.
It also provides a compatible envi-
ronment to run 38-bit application
programs as well as the FORTRAN
compiler and over 400 library sub-
routines. A pipelined hardware
architecture allows parallel pro-
cessing through its floating point
multiplier and adder unit, an integer
processing unit, scratchpad regis-

ters, and multiple data memories.
Separate executive, arithmetic,
and control units mark the pipelined
architecture of the arithmetic
coprocessor. The arithmetic section
is controlled by a microsequencer
(Am2910) tied to a 16-bit bipolar
microprocessor (Am29116). Dual
floating point adders are tied to a
single floating point multiplier for
32-bit computations. Multiported
(continued on page 46)
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Array processors
(continued from page 44)

data memory (up to 16K 32-bit
words) allows the channel executive
to load programs and data from
system common memory concurrent
with computations occurring in the
vector-oriented arithmetic section.
In addition, the data transfer path
between the system common
memory and the local data memory
contains logic to handle format con-
versions (38-bit to 32-bit) as selected
by a user’s application program.

Also included with the arithmetic
coprocessor are 4K words (32-bit) of
control memory that can be loaded
by the control processor, as well as a
table memory loaded with cosine
values of FFT computations and
other constants required by library
subroutines.

The general purpose 1/0
coprocessor handles data acquisi-
tion via a 16- or 32-bit interface
adapted to A-D and D-A converters,
GCR tape drives, disk drives, and
bulk memory. It also supervises dis-
play systems and realtime control
equipment. In addition, its hard-
ware architecture consists of a 20-bit
wide bit-slice processor used for
address calculations and device
protocol, and a format processor
for fix/float and pack/unpack
operations.

Sofiware architecture

A systems language based on
FORTRAN-77 constructs, Multiple
\ Array Processor Execution Language
| (MAXL) provides the necessary
| extensions to coordinate the tasks
being executed in each distributed
processor. User code developed in
MAXL executes in both the control
processor and the executive units of
the arithmetic coprocessors.

The control processor uses MAXL
routines to set up channel programs
for both 1/0 and arithmetic
COprocessors in system common
memory, and provides the appro-
priate processor interface with the
address of the program. From then
on, the control processor and its
coprocessors operate concurrently,
using common memory locations or

device registers to synchronize the
execution sequence.
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The system architecture of the Floating Point Systems FPs-5000 distributed array
processor has the inner ring elements (host interface, control processor, and
system common memory) operating synchronously for simple application
debugging. The outer ring elements operate asynchronously for maximum

throughput.

Instead of treating each system
element as a channel processor, the
control processor can also directly
control the coprocessors via 1/0
instructions to a set of device regis-
ters. This method is typically used
when it becomes necessary to quickly
coordinate coprocessor operations
to halt coprocessor execution, per-
form interface diagnostics, or start
coprocessor operations. This
master/slave relationship can be
extended so that the control pro-
cessor controls both processing and
data flow.

Such a master/slave mode allows
the control processor to take com-
mand of the system when individual
tasks are completed. While indi-
vidual coprocessors perform their
tasks, the control processor super-
vises acquisition of the next data
block and sends the results of the
last data block out of the array
processor.

Complications set in when a
single processor is allocated to more
than one task. It may be necessary
to write channel programs in MAXL
in order to reflect the master/slave
relationship. The distributed control
mode may be appropriate because it

allows individual coprocessors to
synchronize data flow among them-
selves. Throughput can be optimized
because data flow requirements often
control the timing of operations.

All members of the FPS-5000 fam-
ily can function under the direct
control of the host computer, or as
an autonomous processor, or a
combination of the two schemes.
The base configuration includes
256K words of data memory (32
bits), 12.5K words of table memory,
a general purpose control processor,
and a single-compute coprocessor.
Depending on the model, program
memory is expandable to either
512K words or 1M words (38 bit).
The 5300 models provide up to two
coprocessors, while 5400 models
allow three processors. System price
for a typical 26M-flops unit starts at
$60,000. The 62M-flops model is
priced at less than $100,000.
Floating Point Systems, PO Box
23489, Portland, OR 97223.

—Joseph Aseo, Field Editor
Circle 210
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THE WINCHESTER/FLOPPY/ TAPE
THREE-IN-ONE MULTIBUS CONTROLLER.

Try this on for size.

DSD’s new 7215 single-board Multibus®
controller/interface handles two SA1000-type 40Mb
Winchesters, a /4" streamer, and two 8" floppies.

Plus on-board data separation, 32-bit ECC, and
self-diagnostics. All on the same board.

There’s also a version for 5% drives, the 5215,
with similar capabilities.

And both are very, very quick.

Thanks to a pipelined architecture that moves
data at non-interleaved speeds.

Top-of-the-line performance.

The 7215 and 5215 are the highest performance
controllers on the market for 8” and 5% drives.

And that makes them ideal for multiuser and
UNIX™ applications.

They also emulate Intel®iSBC® 215 and iSBX ™
218 controllers so you can run RMX 86 anytime.

And with 24-bit addressing support, you can
take advantage of high performance microprocessors
like the 68000 and the new inexpensive memory chips
to address larger physical RAM memory.

To tune system performance, both boards offer
four alternatives for bus arbitration. As well as having
the capability to boost system performance by per-
forming overlapped seeks and multisector operations.

Plus the convenience to match.

The best part about all this performance is that it
comes on one board. So it only takes up one back-
plane slot. And there are no extra boards to fool with.

As easy as that sounds, there are those of you
whod rather not do-it-yourself. For you, the 7215
controller is also available in our 770 storage systems.

And like all DSD products, our Multibus boards
and systems are supported by our exclusive Rapid
Module Exchange™ and regional service centers.

Shop around.

Compare our incomparable Multibus boards and
systems to anything else you like. To make it easy, just
send your business card to DSD Corporate Head-
quarters, Marketing Communications Department,
for a free copy of “The Multibus Buyers Guide”’

Corporate Headquarters: 2241 Lundy Avenue, San Jose, CA
95131. Eastern Region Sales and Service: Norwood, MA, (617)
769-7620. Central Region Sales and Service: Dallas, TX, (214)
980-4884. Western Region Sales: Santa Clara, CA, (408)
727-3163. International Sales: San Jose, CA, (408) 946-5800.

®lntel, Multibus, and iSBC are registered trademarks of Intel Corporation. ™iSBX is a trademark of
Intel Corporation.

“UNIX is a trademark of Bell Laboratories.

“Rapid Module Exchange is a trademark of Data Systems Design, Inc.
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Not merely another breed of stand-
alone microcomputer siblings with
only subtle differences from their
parents, the Desktop Generation™
series introduced by Data General is
designed to dovetail with the com-
pany’s expansive line of minicom-
puters. Four models—the 10, 10/SP,
20, and 30—exhibit novel design fea-
tures and offer wide potential, par-
ticularly with the increased memory,
operating system options, and
floating point performance avail-
able on the advanced systems.

These additions to the already
broad microcomputer field mark a
move by Data General to capture a
sizable piece of the personal/small
business market. Unlike an earlier
offering, the Desktop Generation
are professional computers that
maintain compatibility with both
industry standard software and the
company’s superminicomputer soft-
ware. They are intended particularly
as corporate-level personal com-
puters for both office automation
and technical applications.

Coprocessors offer dual operation
systems

The most interesting aspect of the
tightly coupled coprocessor ap-
proach Data General has chosen is
true operating system concurrency.
By allowing two operating systems
to run concurrently on the same
microcomputer, up to four users
can simultaneously execute pro-
prietary software and either CP/M-86
or MS-DOS-based applications.

This dual operating system capa-
bility is achieved through the use of
a microEclipse processor and an
Intel 8086 processor. The
microEclipse processor runs Data
General’s A0S, RDOS, or MP/AOS
operating systems, while the 8086
operates under CP/M-86 or MS-DOS.

The company’s 16-bit proprietary
processor incorporates internal
memory protection and allocation
logic. Its internal CP/M and MS-DOS
interface allows it to function in
conjunction with either operating

Data General makes stand

system by controlling memory usage
and allocation for the 8086 pro-
cessor. In addition to serving as an
1/0 processor for the Intel CPU, the
microEclipse processor establishes a
memory map for the entire system.
This memory map provides discrete
RAM space for both operating
systems and their applications.
Thus, two diverse software en-
vironments reside in system RAM
simultaneously. No page swapping
is required when moving from one
to the other.

All 8086 1/0 requests are controlled
by the Data General processor. If
needed, a high priority interrupt
demanding immediate attention can
be assigned to the 8086 operating
system at system generation time.
Internal bus contention issues are
resolved by tri-stating one pro-
cessor’s data and address lines when
the other needs the buses.

Modular architecture is built
around two 7” x 9” boards. In addi-
tion to the processors and their asso-
ciated control circuitry, memory
management and protection, con-
trol ROM (CROM), disk and display
controllers, and 256K bytes of RAM
are located on the two main boards.
A floating point instruction set in

in professmnal computer field

ROM is also included for use on the
microElipse processor.

Modularity and compatibility provided
The system’s modular design
philosophy assumes that users will
require increased functionality with
time. Hardware modules of 4.5” x
12" x 9" snap together (no cabhng
required) and provide users with in-
cremental performance steps. The
power supply, floppy disk, Winches-
ter disk, and CPU modules can be
located off-desk (see Photo), and
also simplify maintenance operations.
Compatibility with the company’s
full line of 16- and 32-bit Eclipse
computers is promised, and a host
of communications options are
available. In addition to proprietary
communication packages, the
micros also support IEEE 802, X.25,
HASP, SNA, SDLC, and 3270 protocols.
Interfaces are also available for
IEEE 488, and USAM-4, which is a
4-line universal synchronous/

asynchronous multiplexer.

Mass storage is provided in the
form of 5% ", double-density floppy
or flippy drives using the IBM PC’s
8-sector/track format. A 15M-byte
Winchester is also available, as is a

(continued on page 50)




Parlex cusiom
interconnection and
agmg producils.

Depend upon Parlex for innovative custom designs
that reduce costs and generate new dimensions
in electronic interconnection and packaging.

Flexible Circuits

A Single-sided and double-sided, fineline circuitry

with plated-through-holes, with or without backer boards
for component mounting. Cost effective, errorfree
interconnections. Commercial and MIL-P-50884
requirements from prototypes to high volume.

Flat Cable

B. Round or flat conductors, bulk or custorn design, choice of
several conductor and insulation materials. Can meet
MIL-C-55543A, NASA 729, and UL. requirements. Available in
shielded configurations and a variety of terminations.

Flexilayers®
C. The ultimate in flexible-rigid multilayers, Flexilayers®are
Parlex specialties. They satisty the most sophisticated high-
density interconnection and packaging applications and
conform to applicable military specifications.
®Flexilayers is a registered trademark of Parlex Corporation.

Thick-Film Hybrids
D. Low-cost thick-film hybrids provide creative, space-saving
alternatives to the larger, higher-cost conventional assem-
blies of IC.s and discrete components. Combinations of
hybrids with flexible circuits and flat cable create an
advanced packaging technology.

Custom Assemblies

E. We assemble one or more of our products to any of a wide

variety of connectors or other terminations and devices. Assembly may
involve precision soldering, potting plus conformal coating, computer test-
ing of electrical parameters, reliability and environmental testing.

Rigid Multilayers and PWB's

E Available in epoxy-glass or polyimide material, two to twenty-four layers
conform to U.L. requirements and to MIL-P-55110C, GF and GI materials.
Types I, II, and III. Fineline circuitry is produced with conductors and
spacings as narrow as 004",

ready to help solve your most difficult design
problems. Call us at 617-685-4341 or write Parlex
Corporation, 145 Milk St, Methuen, MA O1844.

al Iex Write for handy

CIOIR'P@ R A T 1O'N reference product catalog.

@ Parlex application and design engineers are
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Data General
(continued from page 48)
15M-byte cartridge tape for backup.
Memory options abound and,
depending upon the family member,
run from 128K to 2M bytes of RAM.
A minimum of 512K bytes is recom-
mended for dual operating systems.
In recognition of the role graphics
play in office and business com-
puting, Data General is providing a
variety of graphic options. Medium
resolution, bit-mapped mono-
chrome (12”) and color (13")
displays are available. A 4096-color
palette is also supplied, and display
resolution is 640 x 240 pixels.

INTERRATED EIREIITS

Graphics and alphanumeric char-
acters can be displayed simul-
taneously and a DMA channel
between the display and hard disk
allows high speed transfer of
graphic data. The system also sup-
ports a graphic tablet and mouse,
and the GKS software standard.

An entry level model 10 is priced
at $3200, and the line tops out at
slightly over $17,000 for a fully con-
figured model 30. Data General
Corp, 4400 Computer Dr, Westboro,
MA 01581.

Circle 211

Silicon Glen aims at European market

‘“‘Purveyors of fine technology since
1765’ is the punch line of an ad
used by the Scottish Development
Agency (SDA) to call attention to the
scientific capabilities of Scotland. To
stress that point, the SDA recently in-
vited a group of editors from seven
U.S. based trade magazines and
newspapers to visit selected plants
and universities in the middle-
Scotland stretch, including Strath-
clyde, East Kilbride, Livingston, and
Glenrothes, as well as the two major
cities of Glasgow and Edinburgh.

There is much competition within
the British Isles, particularly among
Scotland, Wales, and Ireland, to at-
tract companies. Incentives are
many: available facilities with as
much as three years free rent, will-
ingness to custom-build new plants,
tax breaks, plenty of talented labor,
and an excellent interface with high
technology groups at several univer-
sities. Moreover, although salaries
and employee benefits are relatively
low, there is only a 2.6% turnover
of salaried staffs; and labor
disputes, at least in Scotland, seem
to be rare. (An estimated 65% of the
workers are nonunion.)

Much of the industry in the
middle-Scotland area is related to
semiconductor technology. As was
done by computers and peripheral
manufacturers in the various sec-
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tions of Britain, semiconductor
manufacturers have located plants
in Scotland in order to meet trade
competition. Motorola, National,
General Instrument, Hughes, and
Burr-Brown from the United States
and NEC from Japan manufacture a
variety of semiconductor devices:
memories and microprocessors
from Motorola, National, and NEC;
nonvolatile memories and gate ar-
rays from General Instrument; and
custom devices from Hughes and
Burr-Brown. Most of these firms
develop, manufacture, and market
devices that specifically meet Euro-
pean standards; however, at least
one firm merely breaks apart and
packages devices from wafers that
are fully processed at the home
plant. Based primarily on the
manufacturing output of those com-
panies, Scotland has become the
“‘center of European (Common
Market) semiconductor manufac-
turing,’”” producing 21% of
Europe’s requirements and 79% of

the United Kingdom’s needs.
Technologies involved include
NMOS, CMOS, HMOS, bipolar, SOS,
and hybrid. Most companies use, or
plan to use, 4” or 5” wafers and 2-,
2.5-, or 3-micron geometries.
Numbers of employees currently
range from 35 to 1300, facility sizes
(continued on page 52)

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

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

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

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

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

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

We look forward to the opportunity
of putting The Alps Advantage to work

for you — to get started, please contact
the Alps Sales Rep nearest you:

AL Huntsville (Jack Harvey & Assocs.) ... (205)536-4414
AR Phoenix (Eltron) (602) 266-2164
CA  Santa Clara (Nova-Tronix,Inc.). .. .... (408) 727-9530
CA  Woodland Hills (Relcom,Inc.)........ (213)340-9143
CA  San Diego (Cerco) (714)560-9143
CO Englewood (NelliganCo.)........... (303)761-2121
FL  Plantation (Gallagher & Assocs.). . . . . (305)473-2101
GA  Norcross (Jack Harvey & Assocs.) . ... (404)449-4643
IL  Arlington Heights (Micro Sales,Inc.).. (312)956-1000
IN  Indianapolis (Jack Harvey & Assocs.). . (317)872-1031
IN  Kokomo (Jack Harvey & Assocs.). .. .. (317)453-4260
KS  Kansas City (BC Electronic Sales,Inc.). (913)342-1211
KS  Wichita (BC Electronic Sales.Inc.) .... (316)942-9840
MD Timonium (Allen Assocs.) .......... (301)252-4133
MA  Waltham (Technology Sales, Inc.). . . . . (617)647-5700
Ml Oak Park (A.Blumenberg Assocs.,Inc.) (313)968-3230
MN Minneapolis (PS.I.) ................ (612)944-8545
MO  St. Louis (BC Electronic Sales,Inc.) ... (314)291-1101
NJ  Boonton (PAFASSOCS.) . ............ (201) 335-0680
NY Smithtown (PAFAssocs.)........... (516) 360-0940
NY Albany (Reagan/Compar) . (518)489-4777
NY Endwell (Reagan/Compar) (607) 723-8743
NY Fairport (Reagan/Compar) (716)271-2230
NY New Hartford (Reagan/Compar) (315) 732-3775
NC  Raleigh (Burgin-Kreh Assocs.,Inc.) ... (919)781-1100
OH  Rocky River (Norman Case Assocs.) .. (216)333-0400
OK  Tulsa (Norcom,Inc.) ............... (918)832-7747
PA  Willow Grove (Harry Nash Assocs.) ... (215)657-2213
TN  Johnson City (Jack Harvey & Assocs.). (615)928-7588
TX Dallas (Norcom,Inc.). ........ .... (214)386-4888
TX Austin (Norcom.Inc.)........ .... (512)451-2757
TX  Houston (Norcom,Inc.) ............ (713)933-6021
VA  Lynchburg (Bergin-Kreh Assocs.,Inc.) (804)239-2626
WA Bellevue (Venture Electronics) (206) 454-4594
CANADA: St. Laurent (Vitel Electronics) .. (514)331-7393
CANADA: Mississauga (Vitel Electronics) . (416)676-9720
CANADA: Stitsville (Vitel Electronics) (613)836-1776




The Alps Advantage in micro-printers:

“Simply amazing, yet amazingly
simple!” That's the usual reaction to
our new Series DPG printer-plotters.
We think you'll agree they're a good
example of the innovative technol-
ogy that's such an important part of
The Alps Advantage. Totally unique

P

on the market today. they of er
exclusive combinatlon of desig nd

capability for character size variations,

special symbols, images, even

3-D graphics.

Battery operated, totally portable.
Four Ni-Cd rechargeable batteries

power the DPG, ideal for portable
ications. Or, t AC-DC line

5 VDC operation. A choice of intelligent
LSI driver-controllers is available,
depending on model and application
requirements.

Get your hands on The Alps Advan-
tage. There are many ways we can
help you—technical data, evaluation
samples appllcatlon assxstance.

fq [ nform
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Silicon Glen
(continued from page 50)

from 35,000 to 150,000 ft2 (3000 to
14,000 m?). Projections for current
and future expansions call for from
700 to 2100 employees and 75,000 to
300,000 ft2 (7000 to 28,000 m2) of
space.

Apparently, there is no lack of
either engineering talent or skilled
or trainable personnel. Several col-
leges and universities provide a fine
pool of well-educated electronic
engineers. Generally, electrical en-

D-SIZE PLOTIER
$5590*

*Single unit price
for end users...
Substantial
discounts for
OEM quantities

Best Value

Alpha Merics’ two plotters

are the best value in the field:
Alphaplot II (24 x 34") at $5590
and Alphaplot I (18 x 30”") at $4590.

Plug Compatibility

Alphaplot's plug compatibility means that you can use it with any
computer running software incorporating Hewlett-Packard HP/GL,
Tektronix PLOT 10 or Houston Instruments DMPL protocols. Available

with RS-232-C interface.

Intelligent With 8000 Byte Memory Buffer
They're the only plotters on the market that provide an 8000 character

communications buffer which allows y

our computer to quickly down-

load the drawing commands to the plotter. The plotter then works
independently, freeing the host computer for other tasks.

Exclusive Open-bed Plotter Takes Any Size Media

These large, open-bed plotters can be

used for larger than C or D

size drawings . . . they can be used with any size or type of media.

Quality, Speed and Precision

The Alphaplot’s unique mechanism is reliable and has been in worldwide
use for over four years. Alphaplots use wet ink drawing pens as well as

felt tip markers and fiber tips. Drawing
resolution are all excellent.

quality, speed, repeatability and

Alphaplot I and II. High quality. Intelligent. Open-bed. Low Cost.

The best value in computer plotters!

Call Mark McGrew at (213) 709-1155

Alpha Merics Corporation

20831 Nordhoff Street, Chatsworth, Calif
(213) 709-1155, Telex 182314
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gineering departments stress micro-
fabrication, computer technology,
or microelectronics with particular
emphasis on the needs of the semi-
conductor fabrication companies.

Non-engineering personnel are
also readily available and, according
to company representatives, there is
little problem in training them to
meet the requirements for fabrica-
tion or technician positions. At least
one company hires mostly inexperi-
enced personnel (as young as 16
years old) and molds them to set
specifications.

Of course, the concentration of
semiconductor fabricators is backed
by a proliferation of material sup-
pliers. For example, Barr & Stroud
provides germanium and lithium
niobate wafers; Heraeus Silica, fused
silica and quartz glass; and Compu-
graphics, semiconductor masks. The
proximity of these suppliers
guarantees the necessary working
materials without the relatively long
delays required to receive shipments
from the Continent or the United
States.

University/college backup
Three scholastic institutions, the
major sources of engineers for the
area, are influenced by the re-
quirements of semiconductor and
related firms. Each has its particular
areas of specialization, which are
noted in the research grants funded
by the U.K. government’s Science
and Engineering Research Council
(SERC), the U.K. Ministry of
Defence, and private firms.
Glasgow University’s Electronic
and Electrical Engineering Depart-
ment fits its research projects into
two broad classes. In the first class—
electronics and materials engineering
—studies include very high resolu-
tion electron beam and X-ray
lithography as well as molecular
beam epitaxy of semiconductor
compounds. Concentration in the
latter area covers gallium arsenide,
indium phosphide, aluminium gal-
lium indium arsenide, and the
lithium niobate group of materials.
Systems engineering—the second re-
search class—includes control and
simulation and pattern recognition.
(continued on page 56)
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WAKES UP YOUR
SLEEPING GIANT.




INTRODUGING EMUNET-2.

THE FIRST MULTI-USER pP DEVELOPMENT SYSTEM
T0 BRING ALL THE POWER OF VAN
TO EVERY DESIGN TEAM MEMBER.

Up till now, the giant of engineering applications was
always caught napping when it came to microproces-
sor development.

Enter EMUNET-2.

It's the first system to harness all of VAX’s 32-bit
power, all of VAX’s development tools, all of VAX’s
information management capabilities, and all of VAX’s
mass storage and peripheral facilities, all for micropro-
cessor development.

Better still, EMUNET delivers VAX’s awesome
power right to the workstation of every hardware and
software engineer on your development team. Even if
that means 60 individual designers.

EMUNET-2 supports as many as 60 hardware and software designers.

It’s all made possible by our unique multi-drop,
1-Mbaud coaxial cable that links VAX"to every emula-
tion workstation. At that speed, your designers won’t
waste time waiting to download their programs.

What's more, our cable is 5000 feet long and flexi-
ble. So you can configure EMUNET any way and any-
where you want.

THE WORLD'S BEST MULTI-USER

uP DEVELOPMENT SYSTEM.
EMUNET=2 is a giant of a system. It combines the pro-
cessing power of VAX with features no other develop-
ment system can come close to duplicating. Such as
high-speed, no-wait-state emulation. Eight 78-channel
real-time breakpoints. Full-speed, 32-bit maps and
offsets. And a 511 x 72-bit real-time trace with full
disassembly.

And EMUNET is no dummy. Every intelligent emu-
lation workstation can offload your VAX and work
independently from the host. Virtual disk software
makes all disk operations transparent to VAX.

Euro

Of course, our system is equipped with all the
cross assemblers, linkers, sym%o ic debuggers, and
other software tools you need to emulate today’s most
popular 8- and 16-bit processors. Including the 68010,
68000, 8086, 8088, and more. And you can run the
software on your VAX or any local workstation.

By the way, if you're not ready for our VAX-based
system, you can start with our compatible EMUNET-1
with a PDP11° host, or even a stand-alone ECL-3211.
Then, as your application grows,work up to EMUNET-2
and VAX. All your hardware and software are trans-
portable from system to system.

ENGINEERS LOVE EMUNET.
No other system combines
the power of VAX with
the independence of intel-
ligent workstations the
way EMUNET does. Which
is why it’s a favorite of so
many hardware and soft-
ware engineers. Of course,
they also like workin
with the sophisticate%
development tools of the
world’s most advanced development system, the Emu-
logic ECL-3211.

And, if you manage any kind of develo

project, you'll find our system offers unequale

nation and control of the entire project.

Emulogic’s EMUNET-2. Isn'’t it about time you woke
up your VAX?

For more information, write Emulogic, Inc.,
3 Technology Way, Norwood, MA 02062. Or call
800-435-5001.

VAX and PDP-11 are registered trademarks of Digital Equipment Corporation.
EMUNET is a trademark and Emulogic is a registered trademark of Emulogic, Inc.

EMULOGIC

MICROPROCESSOR
DEVELOPMENT SYSTEMS

BE SURE TO VISIT US AT < 0 ) Wescon/s3

ean Distributors: Austria: Walter Rekirsch, (43 222) 235555; Denmark: Instrutek, (45 5) 611100; France: YREL, (33 3) 9568142; Netherlands: Software Sciences, (31 203 461331,

Sweden: AEIiv Elektronik AB, (46 8) 7390045; Switzerland: Instrumatic AG, (41 1) 7241410; United Kingdom: MSS, (44 494) 41661; West Germany: Instrumatic Electronic GmbH, (49 89) 852063.
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Silicon Glen
(continued from page 52)

Most of the research in these areas is
application oriented, but work is
also being carried out on the
development of general techniques.
Current research at Paisley Col-
lege of Technology involves electro-
optical effects in liquid crystal films,
gas discharge physics, reliability of
monolithic integrated circuits,
mathematical modeling of elec-
tromechanical devices, image pro-
cessing, and robotics. The College
also provides consultant services to
industrial organizations and arranges
short courses within companies.
One of Britain’s largest and most
modern universities, Edinburgh
University, obtains £8M of its £60M
income from research grants and
contracts. All of its research and
development activities fit under an
umbrella that the University calls
“‘information technology’’ (IT).
Unlike the scope of work at most

other educational institutions, IT
includes the development of prod-
ucts that can then be sold for profit.
Wolfson Microelectronics Institute, a
fully commercial subsidiary company
handles that phase of operations.

Artificial intelligence

As in many academic and in-
dustrial organizations throughout
the world, artificial intelligence (AI)
is recognized at Edinburgh Univer-
sity as an important discipline. Its Al
Department collaborates with other
departments within the University
as well as with the Masachusetts In-
stitute of Technology (robotics),
Stanford University (natural lan-
guage), and Carnegie-Mellon Univer-
sity (the PERQ machine) in the United
States, and Grenoble University
(robotics) in France.

Under a SERC grant, the AI
Department has been investigating

Think

the use of robots for assembly tasks.
Research Fellow Mrs Patricia
Ambler and Research Associate Mr
Chris Malcolm said that members of
their project are experimenting with
a Puma robot to assemble a simple
wooden model. They are developing
a robot command language called
RAPT for robot APT. (APT is the bet-
ter known acronym for automati-
cally programmed tools, a numeri-
cal control language.)

RAPT, which can be used with
other robots as well, is intended for
use by non-computer experts to pro-
gram assembly robots. Assembly
tasks are programmed in terms of the
job to be done and how objects are
to be fitted together instead of how
the manipulator should be moved.

Other areas of study in the AI
Department include languages and
systems, mathematical reasoning,
vision and remote sensing, natural
language, planning systems, and
computers in education. The last
area uses LOGO, which is equivalent
to a substantial subset of LISP. And,
of course, the Department is in-
volved in intelligent knowledge
based systems—more commonly
known as expert systems. (For a re-
cent review of an application for the
latter, see ‘‘Prospects for Expert
Systems in CAD,”’ by Mark J. Stefik
and Johan de Kleer, Computer
Design, Apr 21, 1983, pp 65-76.)

—Syd Shapiro, Managing Editor

FAS L.

If you're looking for high speed and low
power in drivers, receivers, multiplexers,
ALUs, latches and registers, think FAST™
* Fairchild Advanced Schottky TTL.
Come to think of it, call your nearest
sales office and ask for the FAST Data Book.
Or contact the Product Marketing Dept.,
Fairchild Digital
Products Division,
333 Western Avenue,
South Portland,
Maine 04106.

SYSTEM TECHNOLOGY
(continued on page 63)

Get your own

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

T S T R
FAIRCHILD
S AR

A Schlumberger Company

FAST is a trademark of Fairchild Camera and Instrument Corporation for Digital Products. Fairchild Camera and Instrument Corporation
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OUR FOURTH DIMENSION

IS MOTION.

GRAPHICUS 80 is the only low cost
work station that displays 3D objects in
motion ... our fourth dimension. Ex-
amine your design from any angle while
it is locally rotated ... as though you
held it in your hand. Simulate motion of
moving parts to evaluate a working
model without having to build it. Just
what you've needed for CAD/CAM. Per-
fect for animation and simulation ...
and GRAPHICUS 80 is the only dynamic
3D work station for under $20,000.*
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GRAPHICUS 80 has a fifth dimension

too ... detail. Its technology produces

very fine, perfectly smooth lines. And
GRAPHICUS 80 has an edge of 16 to 1
with its display resolution of
4096 x 4096. So whether you window in,
zoom, or just look closer . . . our display
has the detail you need for demanding
applications.

GRAPHICUS 80 is compatible with
SIGGRAPH standards and popular
graphics software like TEK Plot 10**

AN

and ANVIL 4000*%** \\\\\ \\-\\\\‘\
RARNN N\
N RN \&‘Q\\\\\\

N §\\
AN

Let us show you what the. added
dimensions of GRAPHICUS 80 could
mean in your application. Call Vector
Automation at (301) 433-4202 for a
demonstration.

*Price for quantity 20 work stations in dual sta-
tion configuration.
**TEK Plot 10 is a registered trademark of Tek-
tronix Corporation
** ANVIL 4000 is a registered trademark of Manu-
facturing and Consulting Services, Inc.
; VECTOR
AUTOMATION

Vector Automation, Inc.
Village of Cross Keys, Baltimore, MD 21210 (301) 433-4202
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INTRODUCING THE
BEST THING NEXT TO
THE TOWER.

Introducing Tower™ Annex.

It’s a mass storage add-on that
transforms the original Tower into
the even more powerful Tower Com-
plex. With up to 228 MB. Plus
streaming tape.

Now Tower
1632 by itself has
alwaysbeena for-
midable rival for
the minicom-
puter. With as
much as 2MB of
ECC memory.

Plenty of mass

storage. Indus-

try standard

flexibility.

Our operating

system derived

from UNIX* for

maximum por-

tability. And full communications
capability for both peer level and
host networking.

So if you're a minicomputer
OEM, the Tower Complex may
really have you worried. But we
have the answer to your problem.

Instead of losing out as our
competitor, why not become a win-
ner again—by becoming a Tower
OEM? Towers and Tower Com-
plexes are substituting for minicom-
puters everywhlrllere else—why not in

OEM Marketing Division

NCR Corporation, World Headquarters, OEM Marketing Division, Dayton, OH 45479. Nationwide (800) 2221235. In Ohio (513) 445-2380. In Canada (800) 268-3966.
*UNIX is a trademark of Bell Laboratories.




How To Avoid

Give FCC Docket 20780 tain the integrity of your entire

the silent treatment shielded system.
with connectors Our shield is crimped to the
from ITT Cannon. cable to maximize shielding
There's a new code of capability and provide a low-
silence in Washington. It's called — impedance path to the ground. #.»
FCC Docket 20780. And, The shroud/plastic back- +
beginning October 1, 1983, shell isolates the user from Y -
your system will have to meet ground potentials that may f
its stringent EMI/RFI require- exist on the shield. And plastic i
ments. One company's con- strain-relief members are 5
nectors already do. The ones provided to prevent cable pull- ?
from ITT Cannon. out. The center-latched version B
is available in configurations of 7
Our Shield of Integrity. 9, 15, 25 and 37 contacts. ‘
The Cannon® D Series
of subminiature shielded/ Systems should be seen.
shrouded connectors help main- And not heard.

Cannon'’s D Subminiature
Transverse Monolith con-
nectors reduce EMI/RFT noise




Capitol Punishment.

D Subminature Transverse to help meet Docket 20780
requirements.

Monolith Filter Connectors Tt e ot il
verse monolith filter expands
the technical versatility of the

D Subminiature without adding
to the overall dimensions of the
connector. And these Cannon
connectors are available in
contact arrangements of 9, 15,
25 and 37, with a wide range
of capacitances and cutoft
frequencies offered.
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Join the Silent Majority.
Write for I[TT Cannon's free
brochure, “Silent Solutions
To Your EMI/RFI Problems””
Because with a regulation like
Docket 20780 on the books,
it's hard to keep quiet.

[ rhaRaahh

¥

For more information on
Transverse Monolith Filter
Connectors, contact Phoenix
Division, [TT Cannon, 2801
Air Lane, Phoenix, AZ 85034.
Telephone: (602) 275-4792.

Contact Commercial/Indus-
trial Products for more infor-
mation on the D Subminiature
Shielded D Series. [TT Cannon,
a Division of International
Telephone and Telegraph Cor-
poration, 10550 Talbert Avenue,
Fountain Valley, CA 92708.
Telephone: (714) 964-7400.
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The Global Connection
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fo go the distance.

The more critical your networking requirements,

AH Ay i~ ANITCTim |~ 1

the better proNET™ iooks. Designed for total
fiberoptic compatibility, proNET's foken ring
local area networks are delivering high-speed,
high-throughput, reliable communications in
uncommonly demanding systems.

Where security or factory environments...very
long cable runs...fail-safe operation...ultra low
error rate...and economical installed cost are
essential, proNET goes the distance.

A major university networking 40 or 50 VAX™
11/750s in a heawily interactive, data-intensive
application specified proNET fo provide a
research facility “unbounded in what it would
permit us o do.” ProNET outperforms its compe-
titors in benchmarks run under 4.2 BSD UNIX™

and DECnet™ via Ringway™.

ProNET definitely has the ring of reliability.

No coincidence that companies like Apollo,
Racal-Milgo, Ungermann-Bass, Ztel and now
IBM have introduced or are about to infroduce
networks like proNET.

We'll demonstrate conclusively how proNET
will fake you the distance...supporting as many
computers, terminals and workstations as you
need...using the best media for your environ-
ment...with fast, accurate fault location and
analysis...with fail-safe operation...and at
the best installed cost. Call the nearest
Proteon sales office or the factory directly
at (617) 894-1980 or write Proteon, Inc.,

24 Crescent Street, Waltham, MA 02154.

roteon

VAX and DECnet are frademarks of Digital Equipment Corporation. UNIX is a trademark of Bell Telephone Laboratories. Ringway is a trademark of Technology Concepts Inc.
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Controller mixes different disk drives

Support of up to two different types
of Digital Equipment Corp disk
drive configurations on its four
parts is Emulex Corp’s claim for its
Model Sc31-BX emulating controller.
In addition to emulating over 60 dif-
ferent RP and RM drive configura-
tions, the SC31-BX can also map
multiple logical disk drives on a high
capacity physical drive for lower
per-byte storage costs.

Any SMD-compatible disk drive
(80M bytes or larger) can operate on
the Unibus of PDP-11 and VAX-11/730
computers using the controller.
Both conventional data rates (1.2M
bytes/s) as well as the faster
throughput of high density disk
drives (1.8M bytes/s) are supported.
In this way, users can take advan-
tage of newer storage technologies
while still retaining older disk drives
for archive and image backup.

Unlike other disk controllers that
use separate firmware sets for each
drive family, the SC31-BX contains in
its firmware the necessary drive
parameters for all popular disk sub-
systems supported on the PDP-11 and
VAX-11/730 computers. In PDP-11
Unibus applications, the controller
emulates the RH-11 interface oper-
ating with RM-02/RM-03/RM-05/RM-80
or dual RP-06 disk subsystems with
capacities ranging from 67.4M to
348.8M bytes. For the VAX-11/730,
the RH-11 interface is also used to
emulate RM-02/RM-03/RM-05/RM-80 Or
expanded RM-80 disk subsystems
with capacities up to 405.2M bytes.
Furthermore, no firmware changes
are necessary to use the controller in
any of the predefined configura-
tions since all changes are switch
selectable.

Its flexibility also extends to the
ability to mix two drive types on any
of the four ports. The user is re-
quired to specify only the physical
address of the desired disk drive and
the port address on the controller.
This capability is similar to that of
smart printer controllers that can
address different types of parallel
and serial printers through software
intervention.

On the sMD interface side, the
SC31-BX can operate drives with dif-
fering numbers of heads and
cylinders. A configuration PROM set
at the factory defines the necessary
drive parameters according to user
specifications, and the firmware
converts these to the desired DEC-
compatible configurations.

In a similar manner, multiple DEC
disk drives can be emulated on a
single high capacity physical drive.
Such an approach typically requires
changes in the drive parameters
stored in firmware and modifica-
tions to the software drivers,
however. An advantage to such an
implementation is the extended
storage capacity possible, (especially
in the newly introduced 500M-byte
drives), with relatively minor
modifications.

Similar efforts are made to sup-
port SMD drives with the faster data
transfer rate (1.8M bytes/s). Exist-
ing software drivers already provide
the capacity for high transfer rates,
but were deliberately limited to take
into account bus restrictions present
when Unibus was first conceived.
The sc31-BX provides an 8K buffer
to accommodate as many as 14 sec-
tors during high speed transfers.

Furthermore, a DMA throttle
monitors the waiting time for other
pending requests, and can suspend
the controller’s activity to allow for
other DMA transfers. A program-
mable deadband time can also be
implemented so that CPU functions
(including interrupt servicing) are
not locked out for excessive
amounts of time by disk transfers.
Thus, bus contention can be ‘‘fine
tuned’’ for optimum system
throughput on heavily populated
Unibus configurations.

All DEC operating systems and
diagnostics can be used with the
controller, with onboard internal
self-test also provided via LED
displays. The SC31-BX also generates
a 32-bit error correction code to cor-
rect single error bursts up to 11 bits
and to detect longer length bursts.

(continued on page 64)
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Put it tothetest.

SYSTEM CHARACTERISTICS

« True 10 Mbit/sec. data rate

- Token-passing arbitrafion for deferministic access

- Logical ring configuration for high throughpuf and
low error rate

- String-of-stars geometry for ease of installation
and mainfenance

- Allows mixed media within a network for
optimum cost and performance

COMPATIBLE OPERATING SYSTEMS
VMS™ IBM VM/370

UNIX™ RMX-86™ (fall '83)
RSX-TIM™ MS™DOS

RT-I™ CP/M®  (fall '83)

COMPATIBLE HARDWARE INTERFACES
UNIBUS'™ IBM-PC

Q-BUS UNIVERSAL INTERFACE (fall ‘83)
Multibus'

proNET NETWORKING SOFTWARE

RINGWAY'™ for DECnet™

TCP/IP (DOD Std.)

HDLC (for high-fransfer rates)

Also - bridges to other networks and front-end
processors for other host computers

Ask about the proNET™ IBM-PC inferface.

Maryland, Virginia, DC
Gans & Pugh
(703) 527-3262

Texas, Oklahoma
Mid-Southwest Data Systems
(214) 669-0382

California
Pacific Computer Marketing
(213) 519-0679

Colorado
Colorado Computer Cable
(303) 447-9713

Or, for immediate action call the factory at:
24 Crescent Street, Waltham, MA 02154

(617) 894-1980

RINGWAY is a trademark of Technology Concepts Inc.
VAX, DECnet, VMS, RSX-11M, and RT-1T are trademarks of
Digital Equipment Corporation.

Multibus and RMX-86 are trademarks of Intel Corporation
UNIX is a trademark of Bell Telephone Laboratories
MS-DOS is a trademark of Microsoft

CP/M is a frademark of Digital Research Corporation.

proteon
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viewing wmdnws
keep interference
under glass.

When the cathode ray tube on a |
computer terminal was emitting

electromagnetic interference (EMI),
Spectrum Control, Inc. was called
in. Spectrum is a full-service com-
pany that provides professional
electromagnetic compatibility
(EMC) testing, consulting, manu-
facturing and design. Our experts
solved this EMI problem by install-
ing a shielded viewing window*
over the CRT. A window that kepl
internal emissions harmlessly in-
side the equipment.
Spectrum also designs and man
‘RF

ters gaskets capacitors and many
other custom and standard in-
terference control devices. Our
computer database contains over
57,000 product variations to help
us solve any EMC problem you may
encounter at any stage of your
system’s development. And our
testing facilities include a com-
pletely equipped Anechoic Cham-
ber and open field sites.**

So contact us about your EMI
problem. Write: Spectrum Control,
Inc., 2185 W. 8th St., Erie, PA 16505.
Or call: 814-455-0966.

*See Engineering Bulletin 27-0027-41.
U.S. Patent No. 4,247,737

**Spectrum’s testing facilities meet all
FCC, VDE, CISPR, CSA and MIL-STD
461 A/B requirements.

SPECTRUM CONTROL INC.

Since 1968...making technology compatible with technology.

CIRCLE 35
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Controller mixes
(continued from page 63)

Both PDP-11 and VAX-11/730 ver-
sions of the controller reside on a
single hex printed circuit board that
takes up only one small peripheral
control slot. The VAX-11/730 version
also comes with the VAX/UM soft-
ware package that consists of the
formatter, driver, boot routines,
and diagnostic modules. Either ver-

sion can generate DEC-compatible
media when the disk pack is iden-
tical to that of the equivalent DEC
drive.

Single-unit pricing for the SC31-BX
starts at $4900. Delivery is quoted at
30 days ARO. Emulex Corp, 3545

Harbor Blvd, Costa Mesa, CA 92626.
Circle 212

Buffering tape controller speeds data transfers

Using a 64K-byte buffer, the Tape
Dimension III controller from
Western Peripherals (Irvine, Calif)
accommodates data transfers to
half-inch tape drives at speeds ap-
proaching 125 ips. A separate
Unibus frontend processor handles
the necessary handshaking needed
for TS-11 emulation on Digital
Equipment Corp’s VAX-11 and
PDP-11 computers, while the main
processor can manipulate data in
any of three recording formats, ie,
nonreturn to zero inverted (NRZI),
phase encoded (PE), and group code
recording (GCR).

The large onboard buffer makes
the emulating tape controller ideal
for demanding applications such as
data acquisition and high speed
backup of Winchester disk drives.
Such applications typically record
data at 6250 bpi (GCR format).
Other controllers with small buffers
often generate data late conditions
because of the need for multiple
DMA transfers. In realtime situa-
tions like satellite telemetry and
seismology, data late conditions
often cause information to be lost.
Other applications see an overall
degradation in system performance
as these controllers interrupt the bus
many times to transfer information.

In contrast, the Tape Dimension
IIT requires only a single DMA
transfer to obtain data. Thus, it acts
as an intelligent data staging area
that minimizes the number of
start/stop operations occurring on
the tape drive. In fact, the controller

is capable of on-the-fly transfers if
the host processor can pass data at
the maximum 800K-byte/s capacity
of GCR tape drives operating at 125
ips. This is usually not the case
because of the amount of system
traffic that occurs along the bus,
especially the slower programmed
I/0 transfers involving peripherals
like card readers and line printers.

Critical to its high throughput is
the controller’s asynchronous
Unibus frontend control logic that
handles bus arbitration without
supervision of the main bit-slice
processor. Other controllers require
that asynchronous control signals be
synchronized with the clock of the
onboard processor (eg, 200 ns for
2901-based controllers) in order to
test signals and take necessary
action. Delays imposed by syn-
chronization often lead to reduced
efficiency since the controller must
either hog the bus or relinquish con-
trol many times.

Meanwhile, the control logic on
the Tape Dimension III acts as a
Unibus sequencer for the onboard
processor. It takes asynchronous
commands issued along Unibus and
directly executes necessary actions
needed for bus arbitration. The on-
board bit slice processor merely
issues commands that call for
read/write operations between the
host processor and associated tape
drives.

This controller will handle up to
four dual-density drives or four

(continued on page 66)




When you design a work station, you naturally look
for positioning and tracking controls that will permit
optimum efficiency, speed and accuracy. Yet, some-
times the most critical link in the entire system is
neglected.

The operator.

No matter how good positioning and tracking con-
trols may be, their effectiveness is diminished in pro-
portion to the difficulty in using them. Obvious? Yes.
Disregarded? Often.

But not by Measurement Systems.

We're a leading designer and manufacturer of joy-
sticks, trackballs and control grips. From our begin-
nings a quarter of a century ago, we’'ve recognized
the importance of the human element in successful
equipment design. We've spent substantial time

and money researching the interaction of man and
machine. We've become experts in the human factors
in control design.

We've put our extensive | ledge to good use. For
example, a joystick that’s perfect for one type of
application is often totally unsuitable for another. So
we offer joysticks in numerous sizes and models, each
with features suitable for the special requirements of
dissimilar applications.

Versatile as they are, if our standard models don’t
meet your needs, we'll work closely with you to
design one that does. If you're designing a system,
we’ll assist you. Whether your design requires point-

to-point positioning, tracking, mapping, processing or

something more exotic, we can help.

Nor does it matter to us if you're a Fortune 500 com-
pany or a considerably more modest enterprise. You
can count on us to respond to your needs with the
same enthusiasm and thorough professionalism.

Let us help you put the human touch in your equip-
ment. Talk to us. Write or call:

Measurement Systems, Inc.

121 Water Street, Norwalk, CT 06854, U.S.A. Phone 203-838-5561
CIRCLE 36
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Tape controller

(continued from page 64)
tri-density drives. Tape transports can
be configured to run at speeds up to
125 ips, as well as intermix recor-
ding densities in 9-track NRZI,
9-track 1600-bpi PE format, or
6250-bpi GCR formats. The con-
troller itself takes up a single printed
circuit board that resides in a stan-

SURIWARE

dard small peripheral control slot.
Thus, no special backplane or
cabinet is required. Interface cable
connectors link the controller to the
user-selected formatter.

The controller is completely soft-
ware transparent to the VAX-11 and
PDP-11 Unibus environment in-

cluding vMs diagnostics. Single-unit
price for the Tape Dimension III is
quoted at $1983, with OEM quantity
discounts available. Delivery is
specified at 60 days ARO. Western
Peripherals, 14321 New Myford Rd,
Tustin, CA 92680.

Circle 213

Ada compilers—validated and available at last

After several years of debate, fol-
lowed by a couple of years of frantic
coding, compilers for the U.S.
Department of Defense (DoD) stan-
dard computer language, Ada, are
finally available. On April 11 of this
year, the DoD’s Ada Validation
Office approved New York Univer-
sity’s Ada/Ed compiler—a large,
slow version targeted for educa-
tional applications. It has extensive
error-handling abilities and provi-
sions for checking input program
semantics.

In mid-June, Data General
(Westboro, Mass) and ROLM Corp
(San Jose, Calif) also received a
validation certificate for a compiler
they developed jointly. Software
developed for Data General
machines runs on ROLM’s mil-spec
computers, and ROLM offers an Ada
development workstation centered
on its MSE/800 32-bit minicomputer.
The workstation provides several
ports for up to eight users, and pro-
duces code for several different
processors by cross-compilation.

At present, these are the only
products that can be advertised and
sold as Ada without further qualifi-
cation. Other products on the
market featuring the name promi-
nently in their advertising are either
subsets of the standard language, or
Ada-like languages with nonstan-
dard extensions.

Dealing with delays

Intermetrics (Cambridge, Mass),
one of the earliest contenders in the
Ada compiler development race,

66 COMPUTER DESIGN/September 1983

faces delays in bringing its own
validated Ada compiler to market.
As a result, a company spokes-
person describes the relationship
between Intermetrics and its client,
the Air Force, as ‘‘at a sensitive
point over renegotiation of
schedules.”” A 4-month schedule slip
has already resulted from the Air
Force’s insistence upon additional
quality-assurance testing. Lately,
reliability problems encountered by
the government with other Ada proj-
ects and contractors have heightened
quality-assurance awareness.

The company stresses, however,
that it intends to have a production
quality, high performance, optimiz-
ing compiler available by Nov 1984.
Target performance is 1000 lines of
code/min, in contrast to the
lethargic 200- to 600-line/min per-
formance the present ROLM/Data
General Ada compiler supports.

Down the road at SofTech Inc
(Waltham, Mass), Ada project
development is also encountering
delays. A company spokesperson in-
dicates that this is due to the Army’s
modification of original project
contract specifications. Since the
Army has specified additional soft-
ware tools, SofTech’s delivery dates
have slipped six months. Delivery is
slated for July 1984.

SofTech emphasizes, however, that
its package is an entire Ada environ-
ment, not merely a compiler. Its
Ada Language System incorporates
tools, utilities, and full documenta-
tion, all of which will be available
simultaneously.

When asked if the Army’s re-
specification of its Ada project
smacked of changing the rules while
the game is in progress, SofTech’s
spokesperson (who preferred to re-
main anonymous) said that this sort
of thing was par for the course with
military contract work. This spokes-
person added that as the deadline
for Ada project completion drew
near, the Army became more realistic
and less grandiose in its expectations.

Only Ada will be acceptable

As a programming language, Ada
will be tremendously important
because of the sheer number of soft-
ware contracts that the DoD issues
every year. In the future, all of these
contracts will require that the pro-
gramming be done in Ada. No more
FORTRAN, no more COBOL, and no
more Jovial.

However, the fact that a given im-
plementation of Ada is only a subset
is not necessarily a reason to be
wary. TeleSoft, (San Diego, Calif)
has a fairly complete subset that has
been accepted by the Joint Program
Manager for the World-Wide Mili-
tary Command and Control System
(WWMCCS) as a basis for software
development tools on pathfinder
projects. The company is pro-
ceeding with development of a com-
piler for the full language but has
not achieved it yet, nor has it re-
ceived a validation certificate.

Gould Inc’s SEL Computer
Systems Division (Fort Lauderdale,
Fla) has announced an Ada

(continued on page 68)
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DEFINITION: LOCAL AREA NETWORK CONTROLLER.
SMC’S COM 9026—THE FIRST COMMERCIALLY
AVAILABLE SINGLE-CHIP LOCAL AREA
NETWORK CONTROLLER.

NOW AVAILABLE: BOARD LEVEL PRODUCTS UTILIZING THE COM 9026.

to follow the token passing on the
network and send or receive data
packets at the appropriate time.

Other functions include address
decode, CRC checking and genera-
tion and packet acknowledgement
and support of up to four 508 byte
buffers.

The COM 9026 is a high-density
n-channel silicon gate MOS circuit
fabricated with SMC’s COPLAMOS®
technology. It's packaged in a 40
lead ceramic dual-in-line package
and is immediately available in
production quantities on an
off-the-shelf basis.

For information on the COM
9026, contact Standard Microsystems
Corporation, 35 Marcus Boulevard,
Hauppauge, NY 11738.

What company would you expect to
lead the way with something no one
else in the semiconductor industry
offers: a VLSI circuit controller for a
local network that replaces over 100
SSI/MSI circuits with just one chip?

Standard Microsystems, of course.

Our COM 9026 Local Area
Network Controller is the first com-
mercially available MOS/VLSI circuit
for local networks.

It's a complete protocol handler
for token-passing systems such as
the ARCNET system used by Data-
point, Tandy and others.

The COM 9026 supports a self-
polling token passing network oper-
ating at 2.5M Baud data rate. It
avoids the fluctuating channel access
times caused by data collisions in
CSMA (Carrier-Sense Multiple-
Access) schemes. The COM 9026
also contains a micro-programmed
sequencer and all the logic needed

STANDARD MICROSYSTEMS.
THE ONE TO WATCH.

CRT, MAGNETIC AND DATA COMMUNICATIONS CONTROLLER CIRCUITS.
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Ada compilers
(continued from page 66)

(BRGET DEVELOPMENT 10,

LIBRARIES

ADA DEVELOPMENT ENVIRONMENT (ADE)

Ada includes a programming system environment as well as a programming
language. The Kernel Ada Programming System Environment (KAPSE) interfaces
with the host system to provide facilities and 1/0 functions for Ada programs.

Learning Environment (ALE) pack-
age, running on its Concept/32 com-
puters. While not validated as full
Ada yet, it is described as a com-
plete hardware and software pack-
age designed to teach programmers
how to use Ada.

The ALE package adopts a novel
approach to generating object
code—Ada text the programmer
inputs is processed through a trans-
lator program to produce C lan-
guage source code, which is then
compiled to machine code. The C
intermediate step allows applica-
tions to be relatively machine inde-
pendent, while avoiding the costs
involved in writing separate Ada
compilers for each separate machine
on which they might run. In addi-
tion, C compilers exist for almost
every computer type.

Other subset compilers range
from good to questionable. Some

very small subsets are a long way
from certification and may never
achieve it. A large, experienced pro-
gramming staff is needed to
generate a compiler for such a large,
complicated language; this may be
beyond the ability of a small
organization.

Nonstandard compilers will almost
certainly never be validated, nor do
the developers seriously intend to
seek validation. While they may be
excellent languages in and of
themselves, and good ways to learn
standard Ada programming, they
will not be acceptable to the DoD,
which is very firm about language
requirements.

Some drawbacks

Ada has been described as being
“out of PL/I by Pascal,’” since it
combines structure and type check-
ing with large size and complexity.

Putting aside the questions raised by
C.A.R. Hoare in his 1980 Turing
Award Lecture (about whether it is
possible to make all of the parts of
the language work), Ada’s sheer size
and complexity mitigate against ease
of use and efficiency.

Only the largest and fastest 16-bit
microcomputers will have the power
to handle the language and its
development environment. Unless
the developer applies special care
and a certain amount of genius,
both the compiler and the object
code it produces are likely to be slow
and clumsy. Diagnostic messages
and development tools may or may
not be helpful, or even available.

Thus, careful analysis of in-
dividual compilers and packages is
in order, before making major
capital expenditures on either the
software or equipment. Most major
hardware and software vendors are
working on Ada implementations or
machines, and can provide technical
information.

The Ada Joint Program Office
has subcontracted with the ur
Research Institute to maintain an
Ada Information Clearinghouse
(Adalc), to disseminate information
about the current status of the
language and available products. A
letter to them at PO Box 849, Rome,
NY 13440, produces a large packet
of information, including instruc-
tions on how to access an online
information data base maintained at
the University of Southern California.

The Association for Computing
Machinery (ACM) has an Ada
Technical Committee (AdaTEC) as
part of its Special Interest Group on
Programming Languages (SIGPLAN).
Information on publications and
charges is available from the AcCM,
11 W 42nd St, New York, NY 10036.

An Ada Language Reference
Manual (MIL-STD-1815A) is available
from the U.S. Government Printing
Office, Superintendent of Docu-
ments, Washington, DC, 20402.

The price is $8, and the stock
number is 008-000-00394-7.

Copies of Ada/Ed are available
on magnetic tape (Order No AD A110
710, Ada/Ed NyU) for a $300
nominal reproduction charge. In

(continued on page 73)
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NCR has three semiconductor
manufacturing facilities

to bring you the best

chips in the industrv.

Our three multimillion
dollar microelectronics
plants, including our
newest in Colorado
Springs, demonstrate
NCR's commitment to
the semiconductor
industry. When we
opened our first facility
in 1971 it was to supply
4 our own in-house needs,
but today we're supplying many more chips to
the marketplace than we provide to NCR.

To deserve your business, we offer excep-
tional quality, technological innovation, and
competitive prices backed up by a 100 year
reputation for integrity in our dealings. We
produce products for the automotive and
aerospace industries, and also supply ROM
chips for some of America’s hottest home
computers and video games, proof we deliver
as promised.

We will work closely in partnership with you to
convert ideas and designs into silicon solu-
tions. We have evolved our CAD tools over
many years to provide
what we believe to be
the finest semi-custom
design system availa-
ble in the industry.
Semi-custom designs
utilizing the NCR cell
libraries are delivered
on time and offer signif-
icant cost savings.

We are an innovator with our NCR/32 Pro-
cessor Family and have many patents relating
to non-volatile memory. Our nitride gate poly
process provides our 5-volt only non-volatile
memories with much improved memory reten-
tion, unlimited read accessing and memory
maximizing capability.

So, when you want commitment, quality,
partnership and technological innovation to
produce the best chips in the industry...goto
the peak. NCR Microelectronics Division:
Colorado Springs, Colorado—Fort Collins,
Colorado—Miamisburg, Ohio.

NIC R

Microelectronics Division




N

e Commitment
* Quality
* Partnership

* Technological Innovation

N CR

NCR Microelectronics Division

Colorado Springs, Colorado
(303) 596-5795
Fort Collins, Colorado
(303) 223-5100
Miamisburg, Ohio
(513) 866-7217

Non-Volatile Memory

NUMBER

NCR 1400
NCR 2051
NCR 2055
NCR 2401

NCR 3400 (Com)

NCR 3400 (HR)
NCR 7033
NCR 52001
NCR 52002
NCR 52004
NCR 52210
NCR 52211
NCR 52212
NCR 52801
NCR 52832

(Com—commercial grade, HR—high reliability)

DESCRIPTION

1400-Bit Word Alterable ROM (100x14)
512-Bit Word Alterable ROM (32x16)
512-Bit Word Alterable ROM (64x8)
4096-Bit Word Alterable ROM (1Kx4)
4096-Bit Word Alterable ROM (1Kx4)
4096-Bit Word Alterable ROM (1Kx4)
336-Bit Word Alterable ROM (21x16)
10K-Bit Non Volatile RAM (128x8)

2K-Bit Non Volatile RAM (256x8)

4K-Bit Non Volatile RAM (256x4)

256K-Bit Non Volatile RAM (64x4)
512K-Bit Non Volatile RAM (128x4)

1K-Bit Non Volatile RAM (256x4)

256-Bit Electrically Alterable PROM (16x16)
32K-Bit Electrically Alterable PROM (4Kx8)

Read-Only Memory

NUMBER DESCRIPTION

NCR 2264 64K (4Kx16) NMOS ROM

NCR 2316 16K (2Kx8) NMOS ROM

NCR 2332 32K (4Kx8) NMOS ROM

NCR 2333 32K (4Kx8) NMOS ROM

NCR 2364 64K (8Kx8) NMOS ROM

NCR 2365 64K (8Kx8) NMOS ROM

NCR 23C64 64K (8Kx8) CMOS ROM

NCR 23128 128K (16Kx8) NMOS ROM

NCR 23256 256K (32Kx8) NMOS ROM
Peripherals

NUMBER DESCRIPTION

NCR 6518 8-Bit Microprocessor Combo

NCR 8415 Universal Product Code Scanner

NCR 7250 CRT Controller

NCR 5385 SCSI Protocol Controller

Processors

NUMBER DESCRIPTION

NCR 32-000 32-Bit Central Processor Chip (CPC)
NCR 32-101 Address Translator Chip (ATC)

NCR 32-500 System Interface Controller (SIC)

NCR 32-580 System Interface Transmitter (SIT)

NCR 32-590 System Interface Receiver (SIR)

NCR 6500/1 (1MHz) 8-Bit Single Chip Microcomputer
NCR 6500/11 (2MHz) 8-Bit Single Chip Microcomputer
NCR 6500/41 8-Bit Single Chip Intelligent Peripheral Controller
NCR 65C02 8-Bit CMOS Microprocessor

;-
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Ada compilers

(continued from page 68)

addition, an Ada compiler Validation
Implementor’s Guide is available in
paper or microfiche (Order No AD
ADA 091-760) for $23. Both can be
obtained from the National
Technical Information Service

(NTIS), 5285 Port Royal
Springyville, VA, 22161.
ROLM’s Ada Work Centers cost
from $158,965 to $409,665 and are
quoted as available within 90 days
ARO. Gould’s ALE workstations

Rd,

range in price from $129,000 to
$366,000, although the software is
available at a lower price for
users who already have Concept
computers.

—Sam Bassett, Field Editor

Kernel for 8-bit systems gives 16-bit functionality

APPLICATION PROGRAM

LI LLL LT LSS LLLLLLLLL Y
BASIC SYSTEM CALL HANDLERS

CALL HANDLERS

/0 SYSTEM 2 USER-DEFINED SYSTEM

CALL HANDLERS

ASK MANAGEMENT AND

e

. -

VRTX
EXTENSIONS

MEMORY ALLOCATION

INTERRUPT
HANDLER

INTERRUPT

HANDLER INTERRUPT HANDLERS

MICROPROCESSOR

CHARACTER
170 DEVICE

OTHER COMPONENTS

HARDWARE

BASIC CALLS

: //% VRTX

INTERRUPT-DRIVEN

USER-DEFINED
170 EXTENSIONS

The basic VRTX system provides an interface between the application programs
and the hardware on which they run. Software hooks provide the ability to build
custom interrupt handlers and system call functions into the applications.

A ROM-resident realtime operating
system kernel has been developed
for z80-based machines used in
embedded applications. Produced by
Hunter & Ready, Inc and endorsed
by Zilog, Inc (Campbell, Calif), the
kernel does not require the time-
consuming and difficult develop-
ment process typical of one created
from scratch. This kernel allows
software written in high level lan-
guages on 16-bit machines to run on
Z80s without significant alterations.

Hunter & Ready has been pro-
ducing the Versatile Real-Time
Executive (VRTX) multitasking
kernels in ROM for the Motorola
68000, Zilog z8002, Intel 8086/88 and
186/188 for several years. With the
introduction of the VRTX/80 8-bit
version, which is also compatible

with the new Zilog z800 CPU, real-
time multitasking is available in
8-bit applications as well.

Designing and coding multitasking
executives for embedded micropro-
cessor systems can be a long and
painful process. Working out the
details of timing, message passing,
and interrupts requires many man-
months of expensive programmer
effort.

Since the majority of all micro-
processors (up to 80%) go into
embedded applications, where the
end usep of the product does not
necessarily know what provides its
intelligence, any savings in pro-
gramming time translates directly
into lower product price. Just as
standard hardware components and
peripherals save design time, stan-

dard software components that inter-
face easily with applications code
can save programming time.

VRTX functions

The VRTX kernel is about 4K bytes
long, and can reside anywhere in the
processor’s address space. Gaining
access to kernel functions is done
via an unconditional jump to a fixed
address in the VRTX ROM module,
while parameters are passed in the
processor’s registers. Thirty-two
available calls provide task manage-
ment, memory allocation, com-
munication and synchronization
functions, realtime clock support,
character 170 for a serial terminal
device, and interrupt servicing.
Software hooks are also provided
for user-defined system calls and in-
terrupt handlers.

Hunter & Ready provides inter-
face library packages for a variety
of C, Pascal, and PL/M compilers.
The user can thus include the appro-
priate library, and a single source-
code program can then be compiled
and run on any of the supported
processors. Of course, details of
particular 1/0 requirements vary
from system to system, and pro-
cessor to processor, but these are
normally contained in separate
library packages anyway, and not
hard coded into the application pro-
gram itself.

Having produced VRTX versions
for most major microprocessors in
use today, the company indicates
that the next step is to put other
parts of a normal operating system
into ROM—possibly beginning with
file systems. This would be signifi-
cant because file systems, like CP/M
or Unix, are the most time-consuming
part of an operating system to build,

(continued on page 74)
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Kernel for 8-bit systems
(continued from page 73)

next to task management. The pros-
pect of standard operating systems,
complete with identical file struc-
ture, 170, and realtime operation
(which would run on virtually any
microprocessor) would alleviate the
virtual Tower of Babel that incom-
patible disk formats, idiosyncratic
170 handling, and the re-invention
of the wheel have inflicted on today’s
microcomputer world.

Marketing agreement made

At the same time Hunter & Ready
announced the availability of
VRTX/80, Zilog announced a
cooperative marketing agreement
with the company. Under this agree-
ment, each company recommends
the other’s products and par-
ticipates in joint marketing efforts
for the 78002, z80, and VRTX versions
each supports. Zilog thus joins
Hewlett-Packard and Mostek in en-
dorsing VRTX, an indication that ap-
plications will have a broad base of
support from several manufac-
turers, and that code migration

PERIPHERALS

PAGE ZERO

CONFIGURATION
VRTX TABLE

Hex

ENTRY POINT

SYSTEM RAM

ADDRESS
TABLE

28 1P P

USER RAM
FIRST TASK

[~ SPECIAL

Hex |

» ROUTINES

I

The VRTX/80 is entered by a restart (RST 5) instruction that jumps to location 28
Hex in the z80’s page zero. This location must contain a jump (JP) instruction to
the first byte of an address table, which in turn, contains a jump to the VRTX
internal entry point, and a pointer to a configuration table.

from one processor to another will
become increasingly easier—a very
hopeful sign.

VRTX/80, like the other versions,
is priced at $2750 for the custom
R&D package, which includes a
master copy of VRTX in ROM, a
license to make five R&D copies, five
copies of the user’s guide, a binder
with extensive R&D documentation,
and support service from Hunter &

Ready. Royalties for VRTX binary
copies that are installed in end-user
equipment range from $300/copy in
quantities of 1 to 9, to $75/copy in
quantities of 100 to 499. Prices for
quantities over 500 are negotiable
with the company. Hunter & Ready,
Inc, 445 Sherman Ave, Palo Alto,
CA 94036.

—Sam Bassett, Field Editor
Circle 214

Graphics systems—focus on function

Making it obvious that micro-
computers have become a force to
be reckoned with in graphics
systems, Stephen A. Mucchetti,
director of the 1984 National Com-
puter Graphics Association Con-
ference, announced that Computer
Graphics ’84 will ‘‘systematically
and purposefully incorporate ses-
sions and exhibits acknowledging
their active role.”” The role that
microcomputers play in the graphics
industry was further emphasized
during the session ‘‘Hardware
Directions of the Future,”’ chaired
by Carl Machover at this year’s
NCGA conference in Chicago.
During this session, Michael Coff-
man summarized the past and gave
clues to the future in his paper on
low cost workstations, stating ‘‘the
microprocessor made the low cost
workstation possible, and it is the
more powerful microprocessors that
will drive the workstation into ap-
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plication areas currently reserved
for more powerful computers.”’

How much has already been
accomplished using the humble
microprocessor becomes obvious
from looking at some products intro-
duced at the 1983 NGCA conference
held in Chicago. Benefiting from the
performance gained from 16-bit
microprocessors, graphics work-
stations continue to drop in cost
while providing increased function
integration.

While programming new applica-
tions has been the traditional means
of expanding into markets, this has
left many user needs unfilled. The
demand for increased productivity
can be filled only by allowing
automatic movement through the
steps involved in taking a product
from concept to design and into
manufacturing. An ideal package
would thus take low cost microcom-
puter technology and package it

with software that automates the
overall design process. Taking one
step in this direction, a graphics pro-
cessing unit aimed at schematic en-
try and PC board design runs
automatic placement and routing
programs that can cut week long
design cycles down to a few hours.

Micro offloads realtime routines
Based on three microprocessors
and a dual-ported memory, Telesis
Systems Corp’s (Chelmsford, Mass)
graphics engine architecturally sup-
ports sophisticated CAD applica-
tions. Retrofittable to the existing
LSI-11/23-based workstation, the
enhanced graphics processor plugs
into the Q-bus to make 512K bytes
of dual-ported memory accessible to
both the -11/23 and a 68000 micro-
processor. The 68000, operating
realtime with the -11/23, controls the
graphics processing unit with its
(continued on page 77)




WIG

SOFTWARE WRITERS INTERNATIONAL GUILD

SCHEDULED
SWIG ACTIVITIES &
MEMBERSHIP BENEFITS

(1) $10,000 PROGRAMMING
CONTEST (Members only)

(2) NATIONAL COMPUTER
WEEK (March 23-
April 1, 1984)

(3) ANNUAL CONFERENCE
AND SOFTWARE AWARDS
CEREMONY (During
National Computer Week)

(4) CONSULTANT REGISTRY
(With computer store refer-
ral system for customized
software)

(5) JOB PLACEMENT SER-
VICE (Free to individual
members, fixed maximum
fee to companies)

(6) FREE SEMINARS &
MEETINGS LOCALLY

(7) SOFTWARE LIBRARY
LENDING & EXCHANGE
SERVICE (Professional
quality assemblers,
utilities, games, etc.)

(8) SOFTWARE LOCATION
SERVICE (For companies
& individuals-if it exists,
SWIG will find it. If not,
see #9)

(9) SOFTWARE DEVELOP-
MENT SERVICE (From
novice to scientist, SWIG
members can work on any
project-from applications
to games to R&D)

(10) LEGAL SERVICE

(11) AGENT (SWIG can
represent you in sales to
software publishers)

(12) 24 HOUR - 7 DAY BULLE-
TIN BOARD SYSTEM
(BBS) ACCESSIBLE BY
COMPUTER FREE

(13) AND MORE!!!!

THE LARGEST PAID MEMBERSHIP PROGRAMMERS GUILD -
OVER 5,000 MEMBERS WORLDWIDE!!

MEMBERSHIP APPLICATION FOR
SOFTWARE WRITERS INTERNATIONAL GUILD

NAME

ADDRESS

CITY

PHONE # ( )

® CLASSIFICATION:
O NOVICE 0 BEGINNER TO ADVANCED
0 ADVANCED WITH ON THE JOB EXPERIENCE [0 RESEARCH/SCIENTIST

® \WHAT EQUIPMENT DO YOU HAVE EXPERIENCE WITH &/OR ACCESS TO &/OR
PLAN TO BUY?

OO MAINFRAME 0 MINI 0 MICRO [J DESIGN/R&D
BRAND NAME(S): O 1BM [0 XEROX O APPLE ERETS

J COMMODORE [0 RADIO SHACK J ATARI 0 OSBORNE
O TIMEX/SINCLAIR 0 NORTH STAR 0 HEWLETT PACKARD
O OTHER

® AREAS OF INTEREST:

] DATA PROCESSING [J BUSINESS APPLICATIONS [0 GRAPHICS
O LEGAL J VOICE [0 MEDICAL [0 APPLIANCE (HOME) CONTROL
J ROBOTICS O GAMES J MUSIC O R&D O OTHER

MEMBERSHIP ACTIVITIES AND SERVICES OF INTEREST:
READ THE LIST ON THE LEFT AND CIRCLE THE NUMBERS BELOW THAT APPLY.
1 2 3 4 5 6 74 8 9 10 1 12

[0 | HAVE ENCLOSED $20 ANNUAL MEMBERSHIP FEE O CK O MO
(MAKE CHECK PAYABLE TO: SWIG)

RETURN TO: SWIG
P.O. BOX 87
STONY POINT, NEW YORK 10980
(914) 354-5585

SWIG© SOFTWARE WRITERS INTERNATIONAL GUILD
CIRCLE 39




97.9..

MODELS MDD
423 & 413

T

33.9..

MODELS MDD 221 & 211

Canon.

Thechoice.

Canon gives you lots of choices with their 5-1/4”" floppy drives
and lots of reasons why they should be your choice.

The choices:

e Standard half-height panels — or panels 20% thinner than half

height: 33.5 mm.
® 96 TPl — or 48 TPI.
® Double drive with two stepper motors.

The reasons a Canon floppy drive should be your choice:
Our single drive is only 33.5 mm high — 20% less than a

standard half-height drive; our double
drive is only about two-thirds the height
of a full size drive.

The single drives weigh 1.2 Kg, the
double drives 1.9.

The single drives use 0.8A (12V and
5V); the double drives 0.9A (5V) and
1.3A (12V). As you can see, our
double drives use 25% less power than
two separate single drives — even ours!

Single-pushbutton media locking and

ejection, and anti-crunch mechanismto

prevent damage to improperly inserted
media. Pushbutton is locked while
heads are loaded, automatically.

e Single drive — or double drive.

Canon
MDD 211
a2

53

_ Half-height

Extremely thin wear- and shock-resistant head — designed

and manufactured by Canon. Soft-landing head mechanism

eliminates tap damage...brushless direct drive motor...low

Canon
MDD 423
. &an
, Dual Drive
57.5mm 82.5mm

 Standard

 42vm

0

e

8.5mm free space/

 2drives In 2/3 space

Canon

CIRCLE 40

. Standard Drive ,

- of one standard drives

parts count...quiet operation...total head shielding...circuit

design minimizes noise interference.

Further, our single drives can be used in existing designs
because they're available with half-height front panels. The

electronics of all our drives are
compatible with an industry

standard interface.

Canon offers its single drives with track
densities of 96 TPI, double density,
double side, which can store 1 Mbyte
per disk; and its new 48 TPI-drive which
can store 0.5 Mbyte per disk. Both of
these are available, in quantity, now.

We have much more to tell you about
these drives. Call Lee Heller at

(516) 488-6700, Ext 4958,

Canon U.S.A,, Inc.,

Disk Drive Division, One Canon Plaza,
Lake Success, NY 11042.
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Graphics systems
(continued from page 74)
Intel 8085 and NEC 7220 chips. Thus,
time critical realtime routines are
offloaded from the -11/23 and ex-
ecuted five times faster by the 68000.
Ancillary features resulting from
this power include the ability to
change magnification of a displayed
picture instantaneously through
hardware supported zoom. World/
Window allows operators to toggle
back and forth at the flick of a
lightpen between display of the
world (entire drawing) and display
window. The world view permits the
operator to adjust roam space and
thus the resolution of the image
being displayed. Two roaming
schemes smoothly move the window
over the entire 2k x lk bit map.
Proprietary automatic placement
and routing programs operate
visually—operators watch progress
in realtime on the workstation
screen. There are no limitations on

grid size, number of components, or

number of connections. The place-
ment algorithm simultaneously con-
siders clusters of components and
places them based on connectivity

microcode is resident in writable
control store and may be modified
or extended by the user. Pro-
grammed in C, the microprocessor
also handles communication control,
display list maintenance, and high
level graphics functions. It directly
addresses the entire pixel array.

The basic 256K bytes of memory
expand to 4M bytes, making up 4
to 32 planes of display memory each
1280 x 1024. A 20 x 1 ECL pixel
cache for each plane allows local
pixels to be accessed while display
memory cycles occur.

(continued on page 78)

FOR THE

MAN WITH

THE 11-TRACK MIND.

Alloy’s new CP-8000 subsystem:
up to 1/10 size, 1/3 the cost of
9-track tape drives.

Crackling with bright features,
Alloy’s compact 11-track CP-8000
Streaming Cartridge Tape Drive is
appealing to the minds of innovative
System Integrators everywhere:

First it saves you space and cost up
front. Then it goes on to help reduce
your company’s operating costs —
from installation to mailing its small
lightweight cartridge. Still more: you
can easily integrate it with your cur-

» Transparent to host software.
+ 50 Mbytes capacity.

rent 9-track setup — or design it into
a brand new system, and improve
your price/performance immediately!

Alloy Computer Products
100 Pennsylvania Avenue
Framingham, Mass. 01701 (617) 875-6100.

ALLOY)/

Computer Products

relationships. Synergy between the
placement routine and the router in-
creases the resulting number of suc-
cessful routes. Completion rates
with the router vary between 92%
and 95%.

Key features are:
+ Industry standard 9-track
hardware interface.

Micro controls bit-slice processor

As terminal or communicating
workstation, the Jupiter 12 supplies
1280 x 1024 displayable resolution
that is enhanced by antialiasing of
vectors and solids as well as alpha-
numerics, using a proprietary edge
filtering system resident in the
terminal.

Based on a dual-processor archi-
tecture using an MC68000 and a bit-
slice processor, Jupiter System’s
(Berkeley, Calif) terminal supports
a 60-Hz noninterlaced refresh rate
at maximum resolution. The stan-
dard 19" display supplies 37-Hz
interlaced refresh at 1280 x 1024
resolution. Vectors can be written at
300 ns/pixel.

Performing hardware vector gen-
eration, the 16-bit bipolar bit-slice
processor is loaded and controlled
by the 68000 microprocessor. All

In Europe, contact:

Alloy Computer Products (Europe) Lid.
Cirencester, Gloucestershire, England.
Tel: 0285-68709 Tix: 43340
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Graphics systems
(continued from page 77)

Graphics capabilities of this
machine include 3-D transforma-
tions and independent pan and
zoom of each memory board. In
color lookup table mode, the unit
simultaneously displays up to
65,000 of the 16.7 million colors
available. As an RGB machine, it can
provide 12-bit RGB of either 4 or 8
bits/color with 4 or 8 bit planes for
overlays.

High resolution raster displays

Offering a choice between z80- or
MC68000-based controllers as well as
among standard features, Ramtek
Corp’s (Santa Clara, Calif) RM-9465
offers 1280 x 1024 x 4 pixel resolu-
tion and up to 24-bit refresh
memory planes. Vectors can be
written at up to 16,000/s. The
system can simultaneously display
1.3 million colors from the 16 mil-
lion available.

Configured with the z80, the
system has 12K bytes of RAM, ex-
pandable to 256K bytes; the MC68000
version offers 240K bytes of RAM.
Either unit can have color or
monochrome display with local pan
and zoom, image enhancement,
coordinate transformation, and
split-screen clipping.

Priced as low as $11,250, the ter-
minal is basic to the model 9465/CCB
CAD/CAM system. The terminal ac-
commodates requirements ranging
from 2-D drawings, layouts, and
schematics to 3-D wireframe models,
as well as high speed generation of
shaded pictures for solid modeling.
The RM-9465 also supports command
and control, image processing, and
process control.

Viewable resolutions of 1536 x
1024 are supplied by Aydin
Controls’ (Fort Washington, Pa)
Aycon 2000. The display computer
provides 64k x 64k world picture
storage and can display 65,000
simultaneous colors out of 16 mil-
lion hues. Combining an 8-MHz 8086
frontend processor and 8087 copro-
cessor with 1M byte of system RAM
and memory control processor pro-
vides fast graphics. The memory
control processor yields 63-us/char
write time as well as fast circles, vec-
tors, and transformations. Data/
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module display resolution storage
can run to 6M bytes. This module
supplies screen-to-screen DMA, and
direct 1/0 from video digitizer at
frame rate speeds.

The system can be equipped with
standard interactive devices. In a
6-card chassis containing processor,
two memory modules, video output,
and parallel DMA 1/0 boards with
power supply, the price is $17,500.

Lexidata Corp’s (Billerica, Mass)
1280 x 1024 60-Hz noninterlaced
raster-scan color graphics display
brings the cost of high resolution
down to under $10,000. To generate
vectors at up to 42 million pixels/s,
the 3700 display processor contains
hardware that allows blocks of
80 pixels to be written simultane-
ously. This block writing feature
allows area fills to occur almost
instantaneously. Rapid line drawing
is enabled by the unit’s 750-ns/ pixel
vector write time.

A desktop graphics terminal
offering 1280 x 1024 resolution and
displaying 1024 colors, GR-2414 sells
for $18,950. Its 60-Hz noninterlaced
19" display can be written at 25,000
vectors/s. In this terminal, Seiko
Instruments Graphic Devices &
Systems Division (Milpitas, Calif)
provides for high level needs
through local interactive processing
that supports basic 2-D trans-
formations for scale, rotation, and
translation. This unit’s graphics
processor generates an array of
graphics primitives, including
circles, arcs, grids, polygons,
hatchings, and paintings. Local
functions operate on data from the
128K-byte display list segment
memory. A clipping feature is built
into the system hardware to prevent
system speed degeneration.

Claiming 1280 x 480 resolution on
a 14" raster-scan monitor, ID
Systems Corp’s (Hilliard, Ohio)
ID-200 family comes in at $4000—
competitive with low resolution
units. The terminal’s dual video
generator presents both alpha-
numerics and graphics on a single
monitor; in addition, it allows the
images to be split and displayed on
separate monitors. Each monitor
can be independently manipulated.

Instantaneous hardware pan and
16 levels of zoom are possible. Eight
windows can be displayed simulta-
neously. Independent color plane
control permits multilayer designs.
Multimemory architecture allows
picture replay without retransmis-
sion from the host computer.

Drawing primitives give users a
choice of drawing vectors by ab-
solute, relative, or concatenated
coordinates. The terminal’s fill-until
and fill-while algorithms perform
both polygon fill and seed fill.

Low cost function

Using a 16-bit Z8002 processor to
handle graphics computations that
provide area fill and polygon
drawing, Intecolor Corp’s (Nor-
cross, Ga) 2427D also has an 8-bit
8085 that supports the ANSI X3.64
control system and handles alpha-
numeric terminal functions. In
bit-mapped graphics mode, the ter-
minal offers three 560 x 288 dot-
addressable video display planes. It
supports standard Tektronix hue,
intensity, and saturation, and either
relative or absolute color lookup
table mapping.

With single commands, the ter-
minal emulates Tektronix’ 4010/4014.
Programs written according to
401074014 protocol run correctly with
all features available for color raster
technology including plotting, in-
teractive mode, status reporting,
and printing. It also emulates most
of the 4027’s commands and features
including arcs and regular polygons,
area fill, and interface to color dot-
matrix printers. Price is $1995.

Integrating advanced graphics
functions with high resolution
displays, low cost packages such as
these indicate that the future will
bring still greater enhancements.
Along with the workstation-on-
every-desk concept that now seems
feasible, perhaps the power of these
workstations will allow integration
of functions to achieve further pro-
ductivity improvements.

—Peg Killmon, Senior Editor

SYSTEM TECHNOLOGY
(continued on page 80)




A Memorex team spent over

100000 man-hours doubling the
capacity of this disk storage subsystem.
It deserved Dialight switches.

hen they committed all

those man-hours to
bringing off such a feat,
Dialight illuminated switches
were the natural choice for its
front panel.

Dialight has a complete
line of computer-grade illum-
inated switches at reason-
able cost. Our rocker and
toggle line contains countless
Lombmdtlons of standard col-
ors, sizes, mountings and con-
tact ratings —including
front-panel and sub-panel
types, plus many styles for
snap-in and prmted circuit
board applications.

And while other suppliers
settle for sample testing, we
test every switch.

High quality and reliable
performancc make Dialight
switches, circuit board indica-
tors and optoelectronics the
perfect finishing touch for any
product. Don't send your next
breakthrough to market w 1th—
out them. I)mllght Corp.,
North American Philips Com—
pany, 203 Harrison Place,
Brooklyn, NY 11237 (212)
497-7600.

DIALIGHT
The Finishing Touch.

See us at Midcon, booth #259.
CIRCLE 42
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Mainframe satellite supplies subsecond user response

|

1BM OR PCM
DIALOGIC/10

I/g";gOSCPEESES%R APPLICATION GO0 FILE

i PROCESSORS PROCESSORS
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COMMUNICATIONS BUS

COMMUNICATIONS VBI%%OS&ESES%R DIAGNOSTIC
PROCESSOR (CHANNEL) PROCESSOR

| |

{

[ sorac | [ serac | [ 52700

MAINTENANCE
CONNECTION

B

Dialogic/One system’s highly redundant architecture contains a diagnostic
processor that allows dynamic redistribution of tasks if a component fails.
Application processors supply local memory and processing for user operations;

system processors handle system functions.

A one, two, three punch cuts
through the cumbersome morass of
interactive processing in an IBM
mainframe environment. The layered
interactive processing concept—
embodied in the Dialogic/One—
distributes batch and interactive
computing across different machines
while maintaining the user’s view of
a single system.

Three major components—
satellite computer, host-based
software, and satellite-resident

software—make up the system.
Operating in conjunction with an
IBM MVS operating system environ-
ment, the satellite provides a sepa-
rate physical layer of processing
power. Response conscious tasks
can then operate within the satellite
processor, while batch jobs are
handled within the mainframe.
Since mainframe computers are
designed to crunch numbers, inter-
action with such machines requires
sophisticated software. Software
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techniques can provide a degree of
interactivity; however, this is com-
plicated by resulting contention for
computer resources between the
users and the batch tasks, and the
interactive support software itself.
The layered concept addresses these
problems to provide subsecond re-
sponse time at low per user cost while
preserving a single system image.

To accomplish this, the Dialogic/
10 computer sits between the Mvs
host and terminal user, transpar-
ently processing the interactive
workload. It connects to the main-
frame through a block multiplexer
channel and to 3270 terminals
through a standard SNA terminal
controller. Terminal users retain
their traditional view of the MVs
system through an I1SPF-like editor;
MVS perceives the terminal as a nor-
mal SNA 3270 device.

The satellite computer’s architec-
ture distributes user and system
tasks across an interconnected com-

plex of processors. This allows both
system and user operations to be
done concurrently. The two types of
processors within the computer—ap-
plication and system—communicate
with each other across a high speed
communication bus made up of 16
serial lines.

Application processors supply local
memory and processing power to user
operations. System processors are
customized for the functions that they
perform (file control, host channel
communication, terminal com-
munication, and diagnostics).

Host-based software maintains
communication between the satellite
processor and the host MvS system.
Operating as a Virtual Telepro-
cessing Access Method (VTAM) ap-
plication, this software establishes
all connections to Mvs through ex-
ternal interfaces. Other portions of
the software reside within the
satellite computer. That part of the
operating system that is not host
resident is distributed over all of the
up to 32 68010 microprocessors ex-
cept those used as application pro-
cessors. Timesharing option (TSO)
replacement software resides within
the up to six application processors.
This user software, a superset of
TSO, includes a set of application
packages tailored to application
developers and system programmers
as well as a high level command
language for developing customer
written applications.

These application packages include
an editor interface similar to IBM’s
Interactive System Productivity
Facility (ISPF) editor, but with ex-
tended functions. These suit the
system to both new application
development and to program mainte-
nance. Better response time increases
productivity in these applications.
Knowledge-based editors that auto-
matically select appropriate com-
mands and utilities for the user
support the added functions.

Price ranges from $198,000 to
$385,000 depending on configura-
tion. Dialogic Systems Corp, 1335

Bordeaux Dr, Sunnyvale, CA 94089,
Circle 215




ALABAMA
Huntsville (205) 837-7210
ARIZONA
Phoenix (602) 231-5100

CALIFORNIA
Avnet, L.A (213) 558-2345
Avnet, S.F.V (213) 883-0000
Avnet, 0.C (714) 754-6111
Hamilton, L.A (213) 558-2121
Hamilton, S.F.V. (213) 558-2323
Hamilton, O.C (714) 641-4100
Sacramento (916) 925-2216
San Diego (619) 571-7510
San Francisco  (408) 743-3355
COLORADO
Denver (303) 779-9998
CONNECTICUT
Danbury (203) 797-2800
FLORIDA
St. Petersburg  (813) 576-3930
Miami (305) 971-2900
GEORGIA
Atlanta (404) 447-7507
ILLINOIS
Chicago (312) 860-7700
INDIANA
Indianapolis (317) 844-9333
KANSAS
Kansas City (913) 888-8900
KENTUCKY
Louisville (800) 428-6012
Lexington (800) 762-4717
MARYLAND
Baltimore (301) 995-3500
MASSACHUSETTS
Boston (617) 273-7500
MICHIGAN
Detroit (313) 522-4700
Grand Rapids (616) 243-8805
MINNESOTA
Minneapolis (612) 932-0600
MISSOURI
St. Louis (314) 344-1200
NEW JERSEY
Fairfield (201) 575-3390
Cherry Hill (609) 424-0100
NEW MEXICO
Albuquerque (505) 765-1500
NEW YORK
Long Island (516) 454-6060
Syracuse (315) 437-2641
Rochester (716) 475-9130
NORTH CAROLINA
Raleigh (919) 829-8030
OHIO
Cleveland (216) 831-3500
Dayton (513) 433-0610

OREGON
Portland (503) 635-8831

PENNSYLVANIA
Philadelphia (215) 831-1300
Pittsburgh (800) 321-6890

SOUTH CAROLINA
Columbia (800) 334-1597

TEXAS
Dallas (214) 659-4111
Houston (713) 780-1771
Austin (512) 837-8911

UTAH
Salt Lake City  (801) 972-2800

WASHINGTON
Seattle (206) 453-5844

WEST VIRGINIA
Charleston (800) 762-4717
Huntington (800) 762-4717

WISCONSIN
Milwaukee (414) 784-4510

INTERNATIONAL EXPORT
Los Angeles (213) 558-2441
New York (516) 420-9640
Telex 66-4329

CANADA
Toronto (416) 677-7432
Montreal (514) 331-6443
Ottawa (613) 226-1700
Calgary (408) 230-3586
Vancouver (604) 224-0619

JAPAN

Tokyo (03) 662-9911
Osaka (06) 533-5855

'AIM 65™:
YOU CAN'T MIS
FOR UNDER $500!

Zero in on this: a full function
microcomputer complete with 120-
line per minute 20-column printer,
easy-to-read 20-character alpha-
numeric display, 54-key terminal
style keyboard, and 1/O capabilities
for a broad range of applications.

It's Rockwell’s AIM 65. And if you think this
complete system could set you back a grand or
more, you're way off the mark. Hamilton/Avnet
is now offering AIM 65 systems for under $500!

AIM 65 is the microcomputer you should
have in your sights if you're a technical
professional getting into microcomputing for
the first time. It lets you start with the easy-to-
learn BASIC language and work toward more
advanced applications with such sophisticated

EllEE L T R O

*FORTH 1s a trademark of FORTH. Inc.

languages as PL65, FORTH™, and
Pascal.

And AIM 65 is packed with a host
of other advanced features that
make it easy for you to focus in on
the specifics of your application—
full-bus system expansion

connector, plug-in sockets for 4K-bytes of RAM
and 20K-bytes of ROM or PROM, and much,
much more.

Get on target today with Rockwell’'s AIM 65—
the professional’'s microcomputer for under
$500. Call your nearby Hamilton/Avnet stocking
location for more information. And remember,
for all your small-quantity Rockwell orders, ask
for Express Lane Super Service—available
exclusively from Hamilton/Avnet.

A commitment to stock and serve your local market!
CIRCLE 43




Floating Point Systems
array processor to break

The FPS-5000 Series from
Floating Point Systems

Now, a new family of
products from Floating Point
Systems brings increased com-
puting power and unmatched
price/performance to the
signal/image processing world.

With 3 to 6 times the speed
and 4 times the memory capacity
of previous FPS products, the
FPS-5000 Series provides comput-
ing for applications that exceed
their present system’s capability.

The FPS-5000 Series offers fast,
accurate, flexible computing for
the most demanding real-time,
user-interactive, and production-
oriented applications.

Four basic product groups

make up the new FPS-5000 Series:

the 5100, 5200, 5300 and 5400.
Peak performances range from 26
million floating-point operations
per second (MFLOP), to 62
MFLOP. Data memory of 0.5M to
IM words is available along with
program memory to 32K words.

By combining a distributed
architecture concept with the
latest VLSI technology, the

Typical performance examples of geophysical, medical imaging and
sighal/image processing applications.

Application Example

AP-120B

FPS-5410 5420 5430

1. Demodulation/Signal
Analysis

13.8 msec.

6.5msec. N/A N/A

2. Tomography Preprocessing 60sec.

25sec. 16 sec. 12 sec.

3. Multispectral Image Classification 49 sec.

(512 x 512 pixels 8 Bands, 4 classes)

25 sec. 13.3 sec. 10.5 sec.

4. 2DFFT
(612 x 512 complex)

3.4 sec.

1.4 sec. .7 sec. Ssec.

5. Matrix Multiply
(100x 100)

Based upon specifications subject to change.

439 msec.

177 msec. 96 msec. 71msec.

FPS-5000 Series sets a new stan-
dard for cost-effective computing,
breaking the $2,000 per MFLOP*
barrier—the first time this has
been achieved in any floating-
point computing system.

*Based on U.S. Domestic Prices

Distributed processing
architecture

The FPS-5000 Series is
a distributed processing
system that maximizes
throughput by allocating
the computational load to
a set of high-performance,
independent, floating-
point processing elements called

Arithmetic Coprocessors. Data
flow is simultaneously managed

FPS-5000 Series Architecture

<& disk, display, ...
Special
Pgr 05€e A/D,D/A,...

b 1/0
Coprocessor Processor

émh metic
rocessor
170 o8
Processor




introduces the first
the $2,000/MFLOP barrier.
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by a combination of
independent I/O Pro-
cessors and the central
Control Processor.

Each Arithmetic
Coprocessor, with
synchronous architec-
ture to allow simple
application debugging,
functions as a self-
contained unit.

The new Multiple
Array Processor
Execution Language
(MAXL), based upon
FORTRAN 77, allows the user to
construct an integrated system
environment which can be tuned
to application requirements.

Increased performance can be
achieved by adding Arithmetic
Coprocessors as a field-install-
able upgrade as the user’s
requirements evolve.

Compatibility

The FPS-5000 Series maintains
software compatibility with pre-
vious FPS 38-bit processors and is
supported on a range of host
computers. Thus, the extensive

software support developed for
FPS-100 and AP-120B products is
maintained and users are able to
move existing applications onto
the FPS-5000 Series with minimal
effort.

Quality and Reliability

The FPS-5000 Series was
designed and built with the same
quality standards inherent in all of
the previous Floating Point
Systems products—standards
that have earned those products a
reputation for unprecedented
reliability and one of the best

meantime between failure (MTBF)
rates in the industry.

The Series is backed by the
same outstanding worldwide
support services that distinguish
Floating Point Systems from other
manufacturers.

For more information about
how the FPS-5000 can be used in
your specific application, call (800)
547-1445 or your local sales office.

The world leader in array processors.

FLOATING POINT
. SYSTEMS, INC.

PO. Box 23489

Portland, OR 97223

(503) 641-3151

TLX: 360470 FLOATPOIN BEAV

FPS Sales and Service Worldwide.

U.S.: CA Laguna Hills, Los Angeles, Mountain View.

CO Lakewood. CT Simsbury. FL Winter Park. GA Atlanta
IL Schaumburg. LA New Orleans. MD Rockville.

MA Dedham. NJ Red Bank. NM Corrales. PA Philadelphia
TX Grand Prairie, Houston. WA Bellevue

INTERNATIONAL: Canada, Calgary, Montreal, Ottawa;
England, Bracknell, Berkshire; France, Rungis; Japan,
Tokyo; Netherlands, Gouda; West Germany, Haar.

DISTRIBUTORS: Australia and New Zealand, Milsons
Point — N.SW. Melbourne-Victoria (Techway Pty., Ltd);
Austria, Vienna (Othmar Lackner, Elekironische
Bauelemente Und Gerdate); Denmark, Valby (BLT
Agenturer A/S); Finland, Helsinki (OY Emmett AB);
India, Bombay (Hinditron Computers PVT, Ltd); Israel,
Tel Aviv (Eastronics, Ltd); Korea, Seoul (World Business
Machine, Inc); Singapore, Hong Kong, Brunei,
Indonesia, and Malaysia (Scientek Engineering Co);

Southern Africa, Johannesburg (Anker Data Systems);
sweden and Norway, Vaxholm (Tre Konsulter AB);
Taiwan, Taipei (Scientek Corporation).

©Floating Point Systems, Inc. 1983
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Very fast. On-the-shelf fast.
Here-today, there-tomorrow fast.
How do we do it? Easy. We know

you need it, so we know to build it.
Fast. Millions of parts every month.

And our distributors are
stocking FAST™ just as fast.
Hamilton/Avnet has already com-
mitted to over 10 million units.
Ten million!

With 70 different logic func-
tions already available, with
more coming every month, and
with two major suppliers second-
sourcing, it's no wonder we're
moving FAST.

‘v\\\\\_‘.\&\\:\‘&

\!

THERE'S A FAST
IN YOUR FUTURE.

1978: FAST family introduced.
1980: Over 1 million units shipped.
1981: Second source announced.

1982: Major OEMs everywhere
committing designs to
FAST. 135 parts defined in
total family.

1983: Shipping millions of parts
per month.

CIRCLE 45

Find out all about the only
advanced Schottky family that's
really available. Call or write your
local Fairchild sales office or dis-
tributor. And make it FAST!

Fairchild Digital Division, 333
Western Avenue, South Portland,
ME 04106. Telephone: (207)
775-8700. TWX: 710-221-1980.

FAST is a trademark of Fairc
for Digital Products. Fairchild
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Since we first entered the Winchester
market two years ago, we've accomplished
many things our competition claimed were
impossible.

It was impossible, they said, for a floppy
disk company to make a significant dent in
the highly competitive Winchester market.

We've not only made a dent, we're the
second-largest company in the business, and
we have the capacity in place to be first.

It was impossible to expand our pro-
duction capacity from 0 to 60,000 drives a
month practically overnight. But we did it.

It was impossible to sell Winchesters at

Tandon Corporation. 20320 Prairie, Chatsworth, CA 91311, (213) 993-6644, TWX: 910-494-1721, Telex: 194794. Regional Sales Offices:
Irvine (714) 6752928 o Santa Clara (408) 727-4545 » Frankfurt, West Germany 6107:2091, Telex

—

ACCORDINGTOO
THISISIM

such a low cost. But last year our 500 series
drives were introduced at under $500, 30%
under then-standard industry costs. And
since then, we've led the industry to ever-
lower costs on full and half-height drives.

It was impossible to produce and ship
high-performance plated media drives in
high volume at prices lower than most ven-
dors are charging for oxide media drives.
One of our competitors backed away from
plated media because they couldnt buy
enough of it to build drives in efficient
quantities.

We solved that problem by building our



UR COMPETIT
POSSIBLE.

own plated media factory dedicated to capacity. In high volume. At prices that are
plated media production in high volume. pure Tandon.
Because we make our own, our costs are Impossible?
low and we are independent of outside For our competition, yes.
vendors for supply. But not for the Tandon Winchester

It was impossible for a start-up com- Company.
pany to produce and Ship a broad line of TANDON WINCHESTER COMPANY
products: full and half-height drives, open 2
and closed-loop, from 6.4 to 50 MB. But

we've done it. With the help of one of the ——
industry’s best-funded R&D programs. And I d
with our steady supply of plated media, we a n a n

will soon be offering 54" drives that push THE MOST SUCCESSFUL DRIVE
Winchester technology to the limits of its COMPANIES YOU EVER HEARD OF.

Boston (617) 938-1916 » New York (201) 4497720 » Atlanta (404) 934-0620 « Chicago (312) 5307401 » Dallas (214) 423-6260
411547 « London, England (0734) 664-6/6 Telex: 8484I1. Distributors: Hall-Mark, Kierulff, Schweber.
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International Conference and Exhibit

Astrohall
Houston, Texas
October 10 to 13, 1983

Every industry must respond to change, and that
task, perhaps, most challenges the
instrumentation field. Tools for testing and
measuring technology must keep apace with
rapid and sometimes exponential developments.
When the Instrument Society of America’s
International Conference and Exhibit convenes
Oct 10 to 13 at the Astrohall, it will offer a
product exhibition and Professional Program,
covering updates on special subjects as well as
reviews of the basics. Technical courses are
organized into 20 topical program tracks,
featuring presentations led by top professionals
in the instrumentation field. A new Electro
Optics group, focusing this year on fiber optics,
will join previously established program tracks
such as Process Measurement and Control.

The Automatic Control Systems group includes
Sessions 3, 19, 31, and 44 and also features
robotics clinics. Sessions 4 and 65 will project
future batch factory automation and applications,
while Session 58 will cover system packages for
robotics control.

Another clinic, part of the Computer
Technology track, deals with controllers. This is
divided into two parts, one for basic
programming, and the other for advanced
applications. Computer Technology sessions

88 COMPUTER DESIGN/September 1983

also include Sessions 5, 6, 21, 32, 45, 59, and 67,
which examine a wide range of subjects from
data communication standards to human/
machine interfaces.

Numbers preceding program information
identify papers that are offered as ISA preprints.

For registration information, contact Charles Glazer,
Instrument Society of America, 67 Alexander Dr,
Research Park, NC 27709. Tel: 919/549-8411

Professional Program Excerpts*

Session 3: Simulation for Training and
Process Control
Mon 10:15 am to 12:15 pm, Rm 114

Session Developer: M. Clemens, The Lummus Co

816 “A Training Program for Control Engineers Using
Simulation”
M. Clemens, The Lummus Co

817 “Operator Training Simulator—User’s Viewpoint”
A. Chou, Mobil Oil

(continued on page 90)
“Program sessions are subject to last-minute changes.




Line Printer Controllers that test themselves-

MDB makes
the difference!
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SYSTEMS INC.

1995 N. Batavia St,, Orange CA 92665
(714) 998-6900 TWX 910-593-1339

THE WORLD'S LARGEST
INDEPENDENT MANUFACTURER

OF COMPUTER INTERFACES.

Circle 179 for LSI-11 180 for PDP-11 181 for DG 182 for P-E 183 for IBM 184 for H-P
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(continued from page 88)

Session 4: Tutorial Clinic: Future Batch
Factory Automation
Mon 10:15 am to 12:15 pm, Rm 118

Session Leader: S. Bansal, Polaroid Corp

Session 5: Personal Computers for Process
Control

Mon 10:15 am to 12:15 pm, Rm 300

Session Developer: C. Andreason, Fisher Controls

846 “Evaluating Personal Computers for Use in
Process Control”

J. B. Grierson and D. R. James, Systems Application

Engineering Inc

847 ““Use Your Personal Computer to Simulate, Test,
and Fine Tune Process Control Loops”
P. Y. Keskar, Merck & Co, Inc

848 “The Development of the Personal Control
Computer (pcc)”
J. J. Pinto, Action Instruments Co, Inc

849 “Personal Computers Automate Instrument

Maintenance Activities”
L. R. McArthur, Alyeska Pipeline Service

Session 6: Panel: Data Communications
Standards
Mon 10:15 am to 12:15 pm, Rm 307

Session Leader: R. Caro, Autech, Inc

Panelists: R. S. Crowder, E. |. DuPont De Nemours;
R. H. Douglas, Concord Data Systems; T. Kozlik,
Honeywell, Inc; and A. Hammond, Texas
Instruments Inc

Session 7: Fiber Optics Sensors
Mon 10:15 am to 12:15 pm, Rm 311

Session Developer: R. Belz, Sverdrup Tech, Inc

876 ‘“Fiber Optic Sensors in Industrial Applications—
An Update”
D. A. Krohn, eotech Corp

877 ‘“Fiber Optic Motion Sensors”
T. Boiarski, Battelle Columbus Labs
878 ‘“Optical Fluid Distribution Measurement
Systems”
D. E. Larsen and V. S. Scown, EG&G Idaho
879 “Industrial Optical Pyrometers Survive by
Design”
J. V. Meleski, Ircon, Inc
880 “Fluoroptic TM Thermometry—A Self-
Referenced Fiber Optic Thermometry
Employing a Phosphor Sensor”
R. Alves, J. Christol, M. Sun, and
K. Wickersheim, Luxtron
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Session 19: Control Systems Reliability
Tues 8:30 to 10:30 am, Rm 307

Session Developer: J. P. Rooney, Foxboro Co
819 “Reliability Considerations of System
Architecture”
J. F. Olivieri, Foxboro Co

Session 21: Programmable Controller
Applications
Tues 8:30 to 10:30 am, Rm 311

Session Developer: R. E. Bergerson, Industrial Systems
Design

850 “‘Robot, Vision, Programmable Controller, and
Computer Team to Provide 1-Step Test of Finished
Assemblies”
J. A. Almond, Texas Instruments Inc

851 *“Coordinated Bleach Plant Operation—Advanced
Regulatory and pc Functions”
M. Greaves and S. E. Kallos, Foxboro Co

852 ‘““Automation of Pharmaceutical Operations
Using Programmable Controllers”
L. K. Hill, D. J. Fraade, and F. Riggs,
Burroughs Wellcome

Session 22: Electro Optics
Tues 8:30 to 10:30 am, Rm 201

Session Developer: N. Hartman, Battelle Memorial
Institute

881 “Optical Data Processing and Object
Recognition”
J. Upatnieks and I. Cindrich, Environmental
Research Institute of Michigan

882 ‘“‘Holographic Camera, a New Instrument”
M. Chang and D. Rosenthal, Newport Corp

883 “Applications of Integrated Optics in Industrial
Process Control”
C. M. Verber, Battelle Columbus Labs

884 ‘“Optical Detection of Surface Flaws”
R. Simonson and R. J. Reid, Target Systems Inc

885 ‘“Today’s Lasers in Manufacturing”
J. Johnson, Control Laser Corp

Session 31: Process Control Packages
Tues 10:45 am to 12:45 pm, Rm 307

Session Developer: R. Lankering, i8M Corp
821 “Installation of the New acs Process Control
System at Imperial Qil”

G. C. Bodie, Imperial Oil Ltd
(continued on page 92)




Introducing

The Zenith LAND Hybrid (Local Area Network Driver) is a cost-effective, highly reliable interface for baseband LAN’s
including Datapoint’'s ARCNET ™, and other compatible systems.
LAND FEATURES

e Space savings economy  Noise immunity and filtering for interference free data
e Functional with most baseband protocals travel through up to 2000 ft. of coaxial cable

* 20 single inline pin (SIP) configuration « A physical layer implementation for interface with most
e Available in straight or right angle lead frame package LAN topologies

* Designed for flexibility—uses -5V or -12V drive e Alumina ceramic substrate base with Durez coating, or
optional glass cover coating

Zenith offers design and production capabilities to tailor or customize this product, and other types of hybrid micro-
circuits, to your individual specifications. For more details or information, call or write Zenith Radio Corporation/CRT
& Components Operations, 1000 Milwaukee Ave., Glenview, lllinois 60025. Telephone: (312) 391-7733; Telex 25-4396.

LAND — Another Z2enith Hybrid Advantage

The quality goes in before the name goes on?

CIRCLE 48
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(continued from page 90)

822 “A Process Control Language for
Distributed or Centralized Architectures”
J. I. Llansa, Setpoint, Inc

823 “An Interactive Fill in the Blanks Software
System for Process Control”
H. R. Foster, Quadrex Computer Systems

824 “A Language for Specifying Sequential
Control Processes”
E. Ellisor, 1BM National Accounts

Session 32: Factory Automation
Tues 10:45 am to 12:45 pm, Rm 311

Session Developer: J. Rovnak, Stone & Webster

853 “A Microcomputer-based cab/cAm System for
Low Cost Automation”
J. Y. F. Chen and V. C. Venkatesh, National
Univ of Singapore

854 ‘““Networked Programmable Controller
Applied to Realtime Batch Process Control”
W. F. Raines and T. D. Metzgar, Texas
Instruments Inc

855 ‘“Distributed Faultproof T™ Industrial Control
System”
R. H. Caro, Autech Data System
856 “‘Robotic Intelligence Techniques Applied
to Factory Automation”
J. J. Pinto, Action Instruments Co, Inc

Session 48: Distributed Control
Wed 8:30 to 10:30 am, Ballroom A

Session Developer: J. Hefler, Bechtel Power Corp

917 *“System Models as Configuration Tools”
R. Bibbero and J. J. McCarthy, Honeywell PMsD

918 ‘“Power Plant and Industrial Automation through
Distributed Control”
L. K. Klein, Eaton Corp

920 “Effectively Using Distributed Control Concepts”
D. Scharringhousen, M. W. Kellogg Co

Session 58: Clinic: Robotic System
Packages

Wed 10:45 am to 12:45 pm, Ballroom C

Session Developer: R. Lankering, 18m Corp

Speaker: W. Short, i1Bm Corp

832 ‘“Robotic Control Language”
T. M. Larson, Unimation, Inc

Session 59: Clinic: Communications and
Intelligent Human Interfacing
Wed 10:45 am to 12:45 pm, Ballroom D

Session Developer: R. A. Whitehouse, General
Electric Co

Session 44: Control Systems Requirements
Documentation
Wed 8:30 to 10:30 am, Rm 311

Session Developer: D. Campbell, Foxboro Co

825 “On the Development of System Hardware and
Software”
M. G. Rekoff, Jr, Univ of Tennessee

827 ‘““Requirements Definition for Process Control
Systems”
P. Ward, Yourdon Co; and D. Campbell, Foxboro Co

828 ‘““Models of Complex Process Control Systems”’
I. Morrow, Arthur Young, Inc; and B. Robinson,
Foxboro Co

Session 45: Panel: I1SA and Computer
Networks
Wed 8:30 to 10:30 am, Rm 201

Session Leader: H. P. Zinschlag, Monsanto Co;

Panelists: H. P. Zinschlag, Monsanto Co; C. D.
McAlister, I1sA; R. E. Blue, 1BM; W. C. Rutledge, Mead
Corp; L. K. Christensen, Fisher Controls; R. Wang,
Exxon Co; and R. Mulley, Fluor
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Session 65: Tutorial Clinic: Future Batch
Factory Automation
Thurs 8:30 to 10:30 am, Rm 118

Session Developer: S. Bansal, Polaroid Corp

Session 66: Clinic: Programmable
Controllers
Thurs 8:30 to 10:30 am, Ballroom C

Session Developer: J. Benedetto, Modicon

Session 67: Man/Machine Interface
Thurs 8:30 to 10:30 am, Rm 201

Session Developer: K. Hopkins, beci Corp

857 ‘‘Ease of Use”
R. S. Shirley, Foxboro Co

858 ‘“‘Realtime Information Access and Control
through Programmable Controller-based
Automation”
A.R. Miller, Process Control Industries, Inc O




TIME-PROVEN
PERFORMANCE

While new printers with impressive specifications are introduced on an almost daily basis, only
time will tell the true quality of the product. Over the past 2 years our customers have continued

to buy the DS180 printer, not only because of its impressive performance and competitive price,
but also because of our outstanding track record for product reliability and customer support.

We have continually improved on the performance of the DS180 by incorporating such
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable
tractor feed and over 40 other programmable features, make the DS180 one of the most versa-
tile matrix printers available today.

Before you select your next printer, why not take a look at a time-proven performer—the
Datasouth DS180.

The DS180 printer is available nationwide through our network of sales/service distributors.

dﬂtﬂ@@@]ﬁh computer corporation

P.O. Box 240947 « Charlotte, NC 28224 » 704/523-8500
Telex: 6843018 DASOU UW CIRCLE 49




Introducing the High Touch Terminals.
Because there's more to
ergonomics than simply separating

ADM 11

ADM 24E

Have you ever noticed that
the more high technology we
put into the workplace, the more
human touches the workers
putin?

We noticed. Plants, pictures,
macrame. Funny coffee cups.

We decided that people
were trying to tell us something.
There’s a real need to soften the
interface between people and
high technology.

So we designed our new
High Touch™ terminals from the
desktop up to work together

6’ coiled cable lets you put the keyboard
anywhere.

Sales & Service: Boston (617) 456-8228 « Chicago (312) 279-7710 » Houston (
(04867) 80666 * From the states of CT, DE, MA, MD, NJ, NY, RI, VA and WV (
* New York (516) 549-6941 « San Francisco (415) 828-6941 * England (04867)

keyboard from monitor.

with biology, not just with
technology.
Because if our product
doesn't feel good,
you DP managers and OEMs
don't look good.

There’s more to ergonomics
than simply tacking on a few
faddish features as an
afterthought. We put our
thinking in up front. We
spent a long time studying the
way humans relate to computers.
And we came up with a whole
new way for computers to relate
to humans.

No aspect of terminal
design escaged our deepest con-
sideration. Or reconsideration.

And the result is a terminal
that’s downright considerate.

Because whether you're a
DP manager or an OEM, the
fact remains that the terminal
represents your system. So
High Touch terminals are made
to feel as good as they look to
the people who use them.

Dozens of little touches add
up to the convenience and com-
fort of High Touch. For

example, we put the power
“on/off” switch and contrast con-
trol knob in front where they’re
easy to reach.

The monitor not only tilts
and swivels, it

Low profile DIN-standard keyboard with
adjustable tilt.

stops positively in almost any
position. With other tilt-and-
swivel terminals, the cables
always seem to reposition the
monitor for you the moment you
have it adjusted perfectly.

The clean, crisp display fea-
tures a large character matrix
on an easy-to-read non-glare
screen—made even easier to
read by the hooded bezel.

The low profile, DIN-stan-
dard keyboard is not only tapered,
its angle of tilt is easily adjusted
for maximum operator comfort.

And the Sellzectric® layout with
its sculptured keys and tactile
home row positioning make data

713) 780-9440 « Los Angeles (714) 7741010, Ext. 219 » Philadelphia (215) 245-4080 » San Francisco (415) 828-6941 « England
800) 523-5253. OEM Sales: Chicago (312) 279-5250 « Houston (713) 780-2585 » Los Angeles (714) 7741010, Ext. 582
80666. Selectric® is a trademark of IBM. High Touch™ and Express Depot™ are trademarks of Lear Siegler, Inc.



entry almost as natural as talking.

Because the only thing
that should be
difficult is making
an error.

On the ADM 11, for exam-
ple, you'll find the
sepa-

Monitor
H

tilts and swivels to almost any
n. Both models available with 12 oy
L inch screens
rate cursor control keys log-
ically arranged in a cross for
ease of use without looking.

We placed the control and
escape keys close to the alpha-
numeric keys, where people just
naturally expect to find them.

And there are no keys at all
next to the space bar, so no one
can accidentally hit them.

Our uncluttered keyboard,
with its logical and physical sep-
arations between key groupings,
improves your efficiency.

On the whole, we've taken
the approach that if something
isn’t needed, it shouldn’t be
there. That’s why the ADM 11
has just four function keys shift-
able to eight.

And speaking of staying out
of the way, our High Touch ter-
minals’ small footprint will fit as
easily on a secretary’s return as
on an executive’s credenza.

Because styling and
comfort are just the first
steps toward increased

productivity.

No terminal has ever been
so easy to live with. But don’t get
the idea that High Touch is the
opposite of High Tech. It isn’t.

The ADM 11, for example,
is a High Touch conversational
terminal that accepts data con-
tinuously at 19.2 kilobauds.

Call your favorite Authorized Distributor: Advanced Technology * Consolidated Data Terminals

Block mode terminals simply
can’t match this high throughput.
In addition there are four pro-
grammable function keys (shift-
able to eight) with two levels of
setup mode to reduce errors
while still giving the operator
maximum flexibility.

On the other hand,
for a High Touch terminal
that’s more intelligent
and has more functions
and features, choose the
ADM 24E. It features a
moveable 24-line window
you can use to look at 48
(or optionally, 96) lines of
memory.

There are eight non-
embedded attributes with
embedded mode for existing ap-
plications, and 16 program-
mable non-volatile function keys
(shiftable to 32) with legends
on the status line (25th line). It
runs in either conversational or
block mode.

The ADM 24E also offers

base. We've been continuously
implementing state-of-the-art
technology in an ever-expanding
line longer than any other major
manufacturer.

So it’s no surprise we're
introducing the most advanced
stage of terminal evolution.
Who else would?

Our terminals are used in
more computer-based systems
than any other. And survey after
survey shows we're the world’s
favorite terminal manufacturer.
When you buy Lear Siegler,
you're buying proven quality and
reliability, backed by the broad-
est network of full service cen-
ters anywhere. That means you
can get walk-in Express Depot™
service, on-site service and
extended warranty service in
3,000 cities nationwide.

Lear Siegler High Touch
terminals are made in America—
designed, engineered, manu-
factured and shipped from
Anaheim, California to provide

2- or 3-key setup
sequence to reduce )
operator error. Spacious,

uncluttered layout.

Keys color-coded
by function.

Separate
numeric keypad.
Separate cursor control
keys arranged in a cross.
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No keys next to

Control and escape keys space bar.

close to alphanumeric keys.

Dividers

ic®
Selectric® layout separate keys.

with L-shaped return key,
sculptured keys.

plenty of additional space for
OEMs, with up to 56 K ROM
and 22K RAM.

When it comes to terminal
technology, we're the historic
leader with the largest installed

®

you with the best local
support. That’s one reason
they're called the American
Dream Machines.

Our new High Touch termi-
nals. Because it’s high time.

LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

901 East Ball Road, Anaheim, CA 92805 800-532-7373- 714-774-1010

Everybody makes terminals. Only we make Lear Sieglers.

« Continental Resources » The Datastore * Data Systems Marketing * David Jamaison Carlyle,

Inc. » Gentry Associates * Hall-Mark Electronics » M/A-COM Alanthus, Tnc. » Marva Data Services « M. T.I. « National Computer Communications ¢ Pioneer (Standard, Harvey, Gaithersburg)
« 2M Corp. * Wyle Electronics * Kierulff Electronics. Or call Lear Siegler at 800/532-7373.
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DEC COMPATIBILITY PLUS
PERFORMANCE

DEPENDABILITY
ECONOMY

Monolithic Systems Corporation has provided reliable
DEC compatible memory products for over 12 years. In
fact, MSC patented the first semiconductor memory
product in 1974! The success of Monolithic Systems has
been attributed to products that perform better than any
other in the business, products that have the modularity
to grow with the systems that they're installed in and
products that offer the best price in the market. These
claims are supported by a one-year warranty which
underscores MSC's superior quality in design and
manufacturing,

In 1983 MSC will continue to lead the market with
products for @Q-BUS* and VAX* machines. These products
will be very formidable contenders for years to come. As
always, Monolithic Systems will be on the leading edge of
memory technology and innovation with products to last
the life of your machine.

For further information on Monolithic Systems
Corporation and how we may support your computer
needs, call Toll Free 1-800-525-7661.

USA EUROPE CANADA
84 INVERNESS CIRCLE EAST JUSTINIANSTRASSE 22 6503 NORTHAM DRIVE
ENGLEWOOD 6000 FRANKFURT aM MAIN 1 MISSISSAUGA

COLORADO 80112
303-770-7400
TELEX: 45-4498

oy

WEST GERMANY
611590061
TELEX: 41-4561

ONTARIO, CANADA L4V 1J2
416-678-1500
TELEX: 96-8769

DEC VAX - 11/730, VAX - 11/750 AND VAX - 11/780 MEMORY
TOTAL DEC HARDWARE AND SOFTWARE COMPATIBILITY
DEC EQUIVALENT PERFORMANCE AND CAPACITY
MSC RELIABILITY, QUALITY AND SERVICE

*DEC, Q-BUS, VAX and LS| are registered trademarks of Digital Equipment Corporation.

CIRCLE 51

_.



SYSTEM DESIGN, (/<01 PL LS

ERMINALS, LISTEN UP,
SPEECH RECOGNITION
IS A REALITY

‘‘Speaker-independent’’ speech recognition technology can
simplify data terminal operation for many users.

by Thomas B. Schalk and
Elizabeth L. Van Meir

Terminals will soon carry a low-cost speech
recognition option that will greatly enhance their
functionality. Sparked by a succession of techno-
logical developments, speech recognition systems
are ready for application in intelligent data ter-
minals. In addition to breakthroughs in basic voice
recognition techniques, a number of digital signal
processing microcomputers are becoming avail-
able. These microcomputers cut cost and hardware
complexity in terminal systems.

The goal of a low-cost speech recognizer should
be to recognize every speaker’s voice. So far, all of
the well-known techniques have been used to
design speaker-dependent systems. Now, an inno-
vative speech recognizer, using a ‘‘feature
analysis’’ technique that is based on analysis of a
voice’s phonetic features, has been developed. The

Thomas B. Schalk is senior vice president of
consulting at Voice Control Systems, Inc, 16610
Dallas Parkway, Dallas, TX 75248, where he is
manager of the speech recognition consulting staff.
Mr Schalk holds a BSEE from George Washington
University and a PhD from Johns Hopkins School of
Medicine.

Elizabeth L. Van Meir is marketing manager in charge
of marketing and public relations at Voice Control
Systems. She has studied journalism at the University
of Maryland.

key aspect of this system—speaker independence—is
essential to applications in which many users share
the terminal.

A timesharing computer system typifies this con-
cept. Users of such a system log on simply by utter-
ing their passwords into the system. (Passwords are
usually a string of four digits). To activate a
speaker-dependent terminal, a user would first go
through a ‘‘training session’’ during which he
enrolls his voice patterns into the system. The
enrolling of voice patterns is a time-consuming
process that may have to be repeated several times
to be successful.

After logging on, a speaker-dependent recogni-
tion system can be more beneficial than a speaker-
independent one. This is because speaker-dependent
systems have larger and more flexible vocabularies.
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Fig 1 Template-matching speaker-
dependent word recognizers are best
suited for single-user data terminals.
Users must “‘train”’ the system to
recognize their voices by making
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1 templates of their voice patterns.

Such templates are used by the

system to make comparisons with

TEMPLATES spoken voice patterns.

For example, a typical speaker-independent system
is limited to recognizing the digits zero through nine,
and simple control words such as yes, no, stop,
begin, and erase.

A number of terminal manufacturers now offer
speaker-dependent voice-input features made
possible by the development of dedicated digital
signal processing (DSP) microcomputer chips.
Among the most popular DSP devices are the Texas
Instruments’ TMS 320, Nippon Electric’s NEC-7720
and Intel’s 2920. Second-generation versions of
these devices should provide additional memory
and greater versatility, spurring more advanced
speech recognition applications.

Board-level speech recognition products are also
making their presence felt in terminals. Interstate
Electronics makes a recognition board that fits in-
side standard cathode ray tube (CRT) terminals
such as the DEC VT-100, and Keytronics has
keyboards with self-contained, standalone recogni-
tion hardware. Texas Instruments offers optional
voice input on its personal computer. Even home
computers, such as the voice-input option offered
by Milton Bradley, benefit from voice enhance-
ments. Other speech recognition manufacturers are
gearing up to provide systems for data terminals. !

Although rapid strides are being taken to incor-
porate recognition systems into data terminals,
designers must remember that voice-input tech-
nology is still evolving and has limitations. And
compared to input devices such as keyboards,
speech technology is still very expensive. However,
current improvements, coupled with new program-
mable integrated circuits may open the way for in-
tegrating speech recognition technology with data
terminals.

The status of recognition technology

Voice recognition is called an interface tech-
nology in which human voice patterns are analyzed
by a machine to determine the words spoken.
Recognized commands are sent to a computer
system that converts them into physical functions.
For example, voice input can be used to move and
control a cursor in a terminal’s CRT. In this sense,
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voice recognition is a value-added feature of a
keyboard, much like a 10-key numeric pad.

Although some observers believe that voice
recognition could replace the keyboard, current
technology is not yet sufficiently developed to
achieve that end. Advances in capabilities and per-
formance must occur in three major areas: con-
nected speech versus single-word recognition;
vocabulary size; and speaker independence.

Most current voice recognizers operate only on
discrete or isolated speech. Isolated word
recognizers impose speaking rate restrictions on
users. That means users must pause between words
so that each word’s end points can be determined.
Even the few commercially available connected-
word recognizers perform better on isolated speech
than on connected speech.2 The reason is that the
acoustic variation is greater for connected speech
than for discretely spoken words.

Speaker-independent systems represent
a practical alternative for speech
recognition in data terminals.

On the issue of vocabulary size, users tend to be
more impressed with the number of words the
system can recognize than in their own application
needs. No current system comes close to having
recognition capabilities comparable to those of a
person. But a vocabulary as simple as ‘‘yes” and
“no”” can have practical applications. For exam-
ple, a pay-by-phone service could use a series of
yes-no questions to allow customers to pay bills.

Even expensive recognizers have difficulty with
vocabularies of over 200 words. For this reason,
designers should minimize the number of words in
the vocabulary for a specific application; the selec-
tion of words is more important than the absolute
number. Thus, the vocabulary application re-
quirements are more critical than recognizer
restrictions.

Almost all available recognition systems are
speaker dependent. Such systems impose training
requirements on users who must enroll their unique




voice patterns into the system. Typically, users
utter each word in the vocabulary five times. The
voice patterns, called templates, are stored in a ran-
dom access memory (RAM) as reference patterns,
and are accessed for comparison purposes when-
ever users access the system. Because of the com-
parison scheme, users may have to re-enroll certain
words into the system to achieve the proper
recognition performance. Most speaker-dependent,
isolated-word recognizers are based on the template-
matching technique.

The block diagram of Fig 1 illustrates the data
flow in a typical template-matching system. A
microphone converts acoustic waves into electrical
signals that are then digitized. Parameters—usually
frequency amplitudes—are extracted from the
digital representations, typically every 20 ms.
When a word’s end points are determined, the input
parameters are formatted and compared to each
template. If a proper match occurs, the word is
hypothesized or selected. After a specific word has
been recognized, ‘‘machine acceptable’” data such
as binary codes, signals, or impulses can be sent to
a host computer.

Template-matching systems are beset by inherent
weaknesses. If the size of the vocabulary doubles,
the template memory size also doubles. This in-
creases system response time since twice as many
template data must be compared to the input data
word. In addition, the template comparison does
not begin until the end of the spoken word. This
so-called energy-based end-point detection scheme
also slows system response time. Another criticism
of template-matching systems is that they do not
mimic the human auditory process. They are
sometimes called signal matchers as opposed to
speech recognizers. Nevertheless, such systems
represent the majority of existing recognizers.

Fig 2 shows the flow diagram of Voice Control
System’s speaker-independent recognizer. As a
feature-analysis system, it overcomes many of the
problems of speaker-dependent recognizers. No
training or speaker enrollment is necessary. The
feature-analysis technique requires examining

The most important voice-input
applications are those where speech
offers a clear advantage over manual
input.

word features only to the extent of recognizing a
word’s unique components. Characteristics such as
coloration, pitch, accent, and inflection are
disregarded. When the beginning of a spoken word
is detected, feature identification begins.

A word can be selected when a sequence of
features is identified along with the end of the
word. Some investigators believe that this concept
applies to human speech perception. Speaker-
independent feature-analysis systems use 1o
templates. Instead, reference data are stored in a
read only memory (ROM) to help identify such
features as a leading ‘‘s.” Since the English
language has a limited number of distinct features,
the memory size required to accommodate
vocabularies is small, even for very large
vocabularies. Moreover, processing time and
response speed are quite insensitive to vocabulary
size. Speaker-independent systems are beginning to
manifest themselves as solutions to the speech
recognition problem. With their potential for op-
timizing a manufacturer’s price/performance
needs, they represent a practical alternative for
speech recognition in data terminals.3

Designing-in recognition hardware

In modern computer systems, speech recognition
hardware is usually found in one of four locations:
within the CRT, within the host mainframe, within
the keyboard, or as standalone peripheral units.
Most speech recognizers fall into the last
category—they are standalone peripherals having
RS-232 compatibility.

There is also a growing trend toward single-board
units designed to fit within a terminal system. Fig 3
shows such a board for an Apple computer. These
types of recognizers typically cost between $1000
and $3000 and are speaker dependent.

Fig 2 Speaker-independent word

1 LEADING "S"
SEQUENCE | 2 RELEASED "T”
OF 3 VOWEL "0"
FEATURES | 4 RELEASED "P"
5 END OF WORD

recognizers are phonetically based,
that use no templates, and require
no user training. Operating on the
principle of feature identification,
speaker-independent systems need
less memory than speaker-dependent
types, making them more cost-
effective for data terminals.

DIGITAL
SPEECH

VOCABULARY
FEATURE
REQUIREMENTS

DETECT
BEGINNING
OF WORD

FEATURE

SPEECH—> IDENTIFICATION

("STOP")

|—> OUTPUT
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Fig 3 Speech recognition hardware is decreasing in size as
illustrated by this single-board system for an Apple
computer. Although this prototype is not standalone, RS-232
compatible peripherals are well suited to data terminal
applications.

The amount of RAM required for template
storage varies significantly among systems: on a
per-word basis, storage differences can be any-
where from 10 to 1000 bytes/word. Storage size
varies due to basic differences in recognition
algorithms, and more importantly, due to the type
of distance measure used to compare templates
with the input data.4

Optional speech recognition circuitry usually
dictates simple hardware interfaces such as bit-
serial transistor-transistor logic (TTL) or RS-232 to
minimize the number of connector pins and cables
between the speech recognizer and terminal. This
technique is used in Voice Control System’s recog-
nizer as shown in the Fig 4 hardware block
diagram. With the proper protocol, it is possible to
place the speech recognizer in the serial path be-
tween the terminal and central processing unit
(CPU). In this case, the recognizer acts as an in-
telligent bidirectional buffer and need not be in the
same housing as the CRT or keyboard.

BUFFER g
MICROPHONE > 2 onmes || microprocessor
(TELEPHONE 6502
BANDWIDTH)

COMMUNICATION
170 (R$-232)
OR TTL PARALLEL

Fig 4 An 8-bit microprocessor and a communications port
form the core of Voice Control Systems’ speaker-
independent word recognizer. Because it operates on the
principle of feature identification, this recognizer uses far
less memory than speaker-dependent word-recognizer
systems.
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The arrival of high speed, cost-effective com-
plementary metal oxide semiconductor (cMos)
microprocessors and peripheral circuits make it
possible to design speech processors having low
power dissipation. This simplifies heat removal and
power supply design since the speech system can be
sealed and powered from the CRT or host
computer. The growing use of CMOS gate arrays
permits smaller speech system packaging
configurations.

Because speech recognition technology is in a
dynamic state, it is very important that any speech
recognizer system be software based. This gives a
designer the necessary flexibility to incorporate
algorithm enhancements. On the other hand,
hardware-based systems will probably become ob-
solete in about three years.

Microphone selection is an important considera-
tion when integrating voice input with terminals.
The microphone should be chosen with two factors
in mind: the background noise of the environment,
and the system application. In general, micro-
phones with low signal to noise (S/N) ratios in-
crease the probability of speech recognition errors.
For high performance, s/N should be greater than
25 dB. A popular microphone with good noise-
cancelling ability is the Shure SM-10. A headband
microphone, the SM-10 is most suitable for ‘‘hands-
busy/eyes-busy’’ environments such as computer
aided design (CAD) applications. However, this
type of microphone is inappropriate for executive
workstations. An excellent choice for the executive
is the common telephone handset. Many of the
new executive terminals already incorporate such
handsets, so users are familiar and comfortable
with this type of input device.

For quiet environments, the lapel microphone,
which clips onto clothing, is a good choice. Even
better is a directional microphone mounted inside a
CRT terminal. From a human factors viewpoint,
this may be the ideal choice. Users easily accept the
familiar handheld microphone, but it is unsuitable
for applications requiring hands-free terminal
operation.

Voice-input in the terminal

Today’s most important voice-input applications
are those in which speech offers a clear advantage
over manual input. Obviously, one application
area is that in which an operator’s hands are other-
wise occupied, and another is as an aid to the
handicapped. Typical examples of the hands-
busy/eyes-busy voice input application are CAD en-
vironments. CAD manufacturers, such as Calma
and Graftek, have introduced systems featuring
voice recognition options. CAD applications do not
necessarily require large vocabularies—Calma
estimates that 50 words could handle 80% of the
typical workload of its terminals. In many cases,
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Fig 5 This portable speaker-independent word recognizer

designed by Voice Control Systems is a demonstration unit
for showing speech recognition capabilities. A liquid crystal
display depicts the spoken word, and the telephone handset
serves as the microphone.

voice recognition enhances productivity in CAD en-
vironments. Intel reports gains from 40% to 200%
in their voice-input CAD environment. IBM’s per-
sonal computer uses CAD software called the
DASH-1. This software uses 18 commands to call
picture templates from a parts library and position
them on a CRT screen. Limited vocabulary applica-
tions of this type are another productive use of
voice-input technology.

Speech recognition hardware can also help
improve productivity in industrial control. For ex-
ample, in quality control, a person can inspect a
part and report its defects verbally into a com-
puter. Inspectors do not have to put the part down
to log its defects, nor do they require any kind of
typing skills.

Besides its contribution to office and factory
productivity, speech recognition offers ‘“perceived
benefits.”” These are associated with the state-of-
the-art image conveyed by speech recognition
technology. Executive CRT terminals, for example,
serve primarily for data review and retrieval—voice
messages, documents from data bases, electronic
mail, and electronic calendars. Speech recognition
technology in the terminal enhances such applica-
tions and interfaces well with these features. Fig 5
illustrates an ‘‘image” word recognizer built by
Voice Control Systems to demonstrate the benefits
of speech recognition.

Home and personal computers also fall into the
perceived-benefits category. Possible uses range
from household accounting to voice-controlled joy-
sticks. Texas Instruments has recently developed a
“transparent keyboard’’ concept for its personal
computer. This allows a programmer to convert
conventional software into voice-input software.
The use of voice commands actually simulates
keystrokes.

Good speech recognition performance and small
vocabularies go hand in hand, especially for
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speaker-independent recognizers. Large vocabu-
laries are best handled by incorporating syntax into
the application software. That is, certain words can
be activated based on the last word recognized.
This concept works well for speaker-dependent,
isolated word recognizers and is ideal for the menu-
based systems often used in terminals.

A few of the common menu-based applications
include text editors, voice store and forward,
videotext, and data query systems. If speaker-
independence is required, a small (10-word)
vocabulary can remain active at all times, while the
functions (meanings) of individual words can
change based on the menu or question. Given a
maximum of 10 choices in a menu-based system,
numbers one through ten can be used as words with
which to make menu selections. This concept is
equally applicable to speaker-dependent recog-
nizers. Another technique for menu-based systems
involves cursor movement to identify menu selec-
tions. A small, fixed-word vocabulary can easily
accomplish this, making speaker independence
appealing.

Speaker independence and the telephone have a
number of common applications. Technically, a
telephone is a terminal since data can be input by
voice and responses can be provided to users via
synthetic speech. Future uses are numerous, in-
cluding pay-by-phone, videotext, home banking,
and voice store and forward. In fact, it is
reasonable to expect special-function keys on
keyboards to be voice activated through speaker-
independent technology. Future applications will
exhibit tremendous improvements in voice
technology, and possibly within a decade, the
telephone will become the universal terminal.
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BOOTH SPACE AT
INTERFACE "84
IS MORE THAN

PRIME REAL ESTATE!

INTERFACE '84 Annual Conference & Expo-
sition puts you at the center of a very powerful
marketplace. Exhibiting at INTERFACE '84 makes
you visible to top level data communications/
Information processing specialists and the exec-
utives with decision-making power. That's why
a booth at INTERFACE '84 is more than prime
real estate.

From March 12 to 15, these executives will
be in Las Vegas at INTERFACE '84 to find solu-
tions to their data communications/information
processing systems problems. They are the
people who control the budgets for their corpo-
ration’s information processing systems pur-
chases, and by their presence at INTERFACE
they are making the statement that they are
ready to do business. Just like they've been
doing at INTERFACE for the past 11 years.

AtINTERFACE '84, they could be looking for
the product or service you have to offer: Local
Area Nets O Front Ends & Modems 0 Network
Services 0 Desktop Computers o Satellite Links
0O Network Monitors O and the elements that
constitute office/information systems integration.

And the INTERFACE Conference delivers the
kind of professional audience you want. The
INTERFACE Conference is a program of 75+
informative sessions featuring the industry’s
leading experts. They address communications/
information systems technology and its benefits
to the corporation. The result is that informed
professionals are ready to talk to you about
your products.

Exhibit space at INTERFACE '84 is more
than prime real estate because attendees want
to do business. To reserve your INTERFACE '84
exhibit space today, or for more information, call
(800) 325-3330. In Massachusetts, call (617) 449-
6600. Or write to INTERFACE '84, 300 First
Avenue, Needham, MA 02194.

INTERFACE "84

TWELFTH ANNUAL CONFERENCE & EXPOSITION

Co-Sponsored by Data - .
BusinessWeek and ommunications
March 12 to 15 3 Las Vegas Convention Center

including INTERFACE '84, COMDEX/Fall, COMDEX/Europe, COMDEX/Spring, FEDERAL DP EXPO, and the nationwide

‘riJ A presentation of The INTERFACE GROUP, Inc., world's leading producer of computer conferences and expositions
A

COMPUTER SHOWCASE EXPOs.
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DESIGNING FOR
HIGH PERFORMANCE
DATA ACQUISITION

This data acquisition engine combines bit-slice speed with
Multibus versatility and a nonthreatening instruction set that
resembles assembly language.

by Aaron Boxer

In a minicomputer system designed to help scien-
tists and other technical users monitor and control
realtime processes, data acquisition performance
must be reliable. Usually, process data are gathered
from any number of specialized user input/output
devices, including sensors, stripchart recorders,
and other instruments that monitor each event in
progress. In addition, data must be gathered quickly
so that the system can compute and display infor-
mation as well as make realtime decisions.
Masscomp’s MC-500 is a 32-bit Unix-based mini-
computer system built for demanding realtime
scientific and technical applications. The system
architecture distributes the processing load among
three dedicated subsystems that perform high

Aaron Boxer is senior systems engineer at Masscomp
Inc, 543 Great Rd, Littleton, MA 01460. He is
responsible for data acquisition and control processor
design. Mr Boxer holds a BS and an ME in biomedical
electronics from Rensselaer Polytechnic Institute.

speed computation, graphics display, and data
acquisition (Fig 1). These subsystems are linked by
three high speed buses: a proprietary bus links
the main central processing unit (CPU) with phys-
ical memory storage; Intel’s Multibus connects
system peripherals to the graphics display pro-
cessors; and twin STD buses channel data between
the system and user input/output (1/0) devices.

The key subsystem enabling the MC-500 to swiftly
collect and process critical realtime data is a data
acquisition and control processor (DA/CP). This
frontend, user-programmable, data acquisition
controller can input or output analog or digital
data at rates up to 2M bytes/s. Featuring 8 million
instructions per second (MIPS), the DA/CP’s 2901
bit-slice processor can manipulate two parallel STD
buses that are connected to external user 1/0
devices. This lets the processor gather data, per-
form some preprocessing, and pass information
along the Multibus to the system’s main memory
and graphics displays for further computation.
When coupled with an analog input interface, the
DA/CP enables the minicomputer to acquire analog
data at a 1M, 12-bit sample/s rate.
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Fig 1 By using an architecture incorporating three different
buses, the MC-500 minicomputer can direct processing tasks
where they can be most efficiently performed. sTp bus data
are available to the high speed 1/0 frontend processor
(DA/CP), and the results of 8-MIPS calculations are passed to
main memory via the Multibus.

The minicomputer also features a continuous
2M-byte/s transfer rate from an analog to digital
(A-D) converter to MC-500 memory. This is four
times faster than any commercially available data
acquisition system and faster than any rackmount-
able 14” Winchester disk. In fact, the MC-500’s
stored data acquisition performance will be limited
by disk speeds for at least two more years.

Because the DA/CP is specifically a data acquisi-
tion controller, its software provides data types
and functions that prove useful for transferring and
monitoring data from peripherals such as A-Ds and
digital to analogs (D-As). To make user program-
ming as easy as possible, the instruction set is
designed to look like that of a micro or minicom-
puter. An assembler with opcodes and syntax
familiar to assembly language programmers, and a
powerful debugger, are all part of the DA/CP pro-
gramming package.

Clock control reduces decoding hardware

The DA/CP uses 2901 bit-slice chips for its data
path, and 2911 chips for its program sequencer.
Usually, bit-slice based processors have wide in-
structions to simultaneously control the sequencer
and the data path. Instructions ranging from 64 to
over 100 bits are common. However, the DA/CP
has a narrow instruction width of only 40 bits, and
includes instructions for controlling the data path
and the sequencer. This approach results in a com-
pact instruction set. MOVE class instructions control
the data path and cause the sequencer to increment
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the program counter. BRANCH class instructions con-
trol the sequencer in program jumps based on
previous MOVE instructions.

While the narrow instruction width saves pro-
gram-store random access memory (RAM) space,
this savings could easily be lost in decoding MOVE
and BRANCH instructions from the same bits. An
unusual clocking scheme simplifies decoding and
saves hardware. This clocking scheme also reduces
the gate delays in decoding instructions and
achieves 125-ns execution times for all DA/CP
instructions.

The DA/CP’s clock control circuitry is shown in
Fig 2(a), while Fig 2(b) illustrates the specifics of
clock timing. The arithmetic logic unit (ALU) clock
enable signal is represented by 1 bit of the MOVE/
BR instruction. When set, this bit enables the 2901’s
internal clock. The rest of the MOVE/BR instruction
bits control data paths.

Once the 2901’s clock is enabled, bits repre-
senting the 2911’s next address multiplex control
signal are forced to an 11 logic state. This results in

i >o—— SEQUENCER CLOCK

ALU CLOCK

8-MHz CLOCK

SEQUENCER
CLOCK
ENABLE

ALU CLOCK ENABLE

INSTRUCTION
REGISTER

INSTRUCTION
REGISTER
CLOCK
ENABLE

()]

INSTRUCTION REGISTER
CLOCK

SEQUENCER
CLOCK

ALU A
CLOCK
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INSTRUCTION INSTRUCTION

ALU
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Fig 2 Clock-control circuitry of the bit-slice 1/0 processor
(a) speeds instruction decoding and boosts performance.
Clock waveforms (b) reveal the difference between MOVE
and BRANCH instructions.




Now Adaptive Data Offers XEBEG v
Users a Better Choice:

7 &
A Plug Compatible Disk Controller With
Significantly Greater User Benefits

Our Winchester disk controllers
offer a better interleaving capability,
resulting in better systems through-
put than XEBEC's controllers.

That's because our controllers
have one-to-one interleaving. In other
words, the ability to read every sector
on the disk in just one pass. Just
one quick revolution of the media.

So that means that your system
will have the option to access the
data from the disk at a faster rate.
Because our controllers will read the
data into an on-board buffer in just
one revolution. And then give it to
you at a speed you specify.

Don't suffer greater penalties
than necessary just because your
present computer is slightly slower
than the disk’s speed. With our
controllers, you won't suffer at all.

Depending on your needs, we

various sizes. We have anywhere
from 1k to 8k byte buffers for you to
choose.

And if that isn't enough to
convince you, then consider that we
support the new higher performance
disk drives having from eight to 16
heads. What's more, our controllers
have standard ST 506 mounting
holes, as well as, mounting holes
compatible with XEBEC's 1410.

We also support and have a
complete family of SCSI compatible
disk controllers.

Now if you're wondering how
our performance got so far ahead,
there’s a good reason. It's beause
we're systems people building
contollers.We understand your
price/performance needs. That's why
we even test our controllers in a full

microcomputer environment under an
operating system.

We think you'll agree that users
won't mind paying slightly more for
all these features. After all, in today’s
competitive systems race, the critical
factor for success is the user’s per-
ception. Performance, when meas-
ured by the user, is his perception
of throughput. And that measure is
as much a function of the controller
as that of the CPU.

So call today toll free at (800)
824-0114 to learn how you can give
your systems the decisive edge.
We're standing by to introduce you to
your next choice in disk controllers.

supply you with on-board buffers of Adaptive Data & Enel‘gy syStemS

2627 Pomona Blvd. Pomona, CA 91768 714/594-5858
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the selection of an internal program counter value
as the next address. Other MOVE/BR instruction
bits that could possibly affect program flow are
now ignored. This instruction regime is known as a
MOVE class instruction.

If the ALU clock enable bit is zero, the instruc-
tion is a BRANCH class instruction. Here, the test
condition programmable logic arrays (PLAs) deter-
mine the 2911°s multiplexer controls, with the ALU
clock to the 2901s disabled. Though instruction bits
still affect the data path’s combinational logic, the
disabled clock inhibits writes to 2901 registers or the
data store. Thus, the data path is effectively blocked
during a BRANCH class instruction. Control fields
for the sequencer and the data path can be overlaid
in the same instruction bits without a lot of decode
logic or associated gate delays.

The data path of the DA/CP MOVE class instruc-
tions is 24 bits wide. Each data-store location is
divided into 3 bytes: high byte, mid byte, and low
byte (Fig 3). The MOVE class instructions allow
operations on three data types. Byte data occupy
the low byte of a data-store location. Words are in
the mid and low bytes, and gulps (24 bits) use all 3
bytes of a data-store location. The DA/CP also has
test conditions in the BRANCH class instructions for
each of these data types.

All MOVE class instructions allow merge opera-
tions on the input bus to the ALU. The 2-byte wide
input registers can put data on low byte, mid byte,
or both, while a data-store location provides the
other input bus bytes. The merge operation is
useful for assembling bytes from an STD bus
module into words in the data store before sending
them to system memory. For example, all 12-bit
A-Ds on the STD bus (except Masscomp’s) transfer
data 1 byte at a time. An STD bus read operation
can put 1 byte in the data store, and the next read
can merge that byte with the rest of the data from
the STD bus input register on the input bus.

All MOVE instructions can write selected bytes of
a data-store location while writing the output reg-
isters on the output bus. This feature improves the
performance of some common DA/CP operations.
For example, a Multibus direct memory access
(DMA) address kept in the data store can be up-
dated and returned to the data store in the same
instruction that writes it to an output register for
use in a DMA. The DA/CP also has shift and rotate
operations on byte, word, and gulp data types.

Although all MOVE class instructions produce a
24-bit result in the ALU, test conditions in the
BRANCH instructions exist for the byte data, word
data, and the full 24-bit gulp. Arithmetic tests fall
into two groups: unsigned integer tests, and tests
on 2’s-complement signed data. Full 24-bit arith-
metic is only done on Multibus addresses for DMA.
Since these are not signed numbers, the tests pro-
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Fig 3 A MOVE instruction uses 3 bytes (24 bits) of data.
Low, mid, and high bytes can be combined and written to
the data store or output registers simultaneously. Individual
STD bus data bytes can be combined into words for further
processing.

vided are for unsigned integers. Word data can be
unsigned integers, like those from a 16-bit digital
1/0 device, or 2’s-complement data from a bipolar
A-D converter. Therefore, a full set of signed and
unsigned data tests are provided for word data. All
the unsigned integer tests and several of the signed
data tests are provided for byte data. BRANCH-IF-
TRUE and BRANCH-IF-FALSE instructions exist for
all the tests. There are 32 arithmetic test conditions
in all.

Direct, indirect, and interrupt addressing

The DA/CP has a 1K-instruction program store
and a separate, 256-location data store. Direct ad-
dressing allows a BRANCH class instruction to jump
to any location in the program store and a MOVE
instruction to access any location in the data store.

Moreover, the DA/CP has an indirect addressing
mode that uses the contents of a data-store location
as a BRANCH address. Changing the contents of
this data-store location alters the program flow.
This feature is useful for eliminating code from a
program loop after it is no longer needed. For ex-
ample, a routine can include code to test input data
for a threshold crossing. Once the threshold is de-
tected, changing the value in the data-store loca-
tion that was used to jump to that location
eliminates the threshold-detect code from the
routine. This yields faster code than using a




INTRODUCING QUEST.
AWHOLE NEW
DEC AID IN Q-BUS

TECHNOLOGY.

The Quest” Computer from Ranyan. Now your Q-Bus system can match the performance
of a VAX 11/750. At a fraction of the cost.

68000 Performance. Quest is initially being released as a single board processor (Part Number
SBP-68Q), and it's based on the Motorola MC68000 10MHz microprocessor and memory
management chip set. What it can do for your

Q-Bus system is nothing short of astounding. You
can actually improve processor performance to a
VAX-like 11 MIPS. Not only that, our DMA block mode
capability allows data transfer rates of better than
4 MB/sec between any block mode controller

and Ranyan’s high speed memory.

Two-bus Architecture. Thanks fo a proprietary
parallel high speed bus, Quest provides a prefer-
ential and/or block mode path to memory. So that
access is at processor speed, rather than being
bound by the slower, multiplexed operation of the e

Q-Bus. And Quest memory is available in static RAM (90 nsec cycle—no need for cache)
or dynamic RAM:; both on quad boards for up to a maximum of 16 MB.

Console Monitor Facility (CMF). Not only have we provided DEC-standard ODT, we've added
enhancements that include: memory search, breakpoint, hex/octal/decimal calculator; and
extended monitor (VT100 only), a CRT window capability. Plus a sophisticated interrupt system
with provision for both auto-vectored and user-defined vectored interrupts.

Software Support. We offer you a choice of two operating systems. Our own EDS 68 /1
(Event Driven System), which shares many of the characteristics of DEC's familiar RT and RSX,
is available now. And a UNIX, lookalike will be available Fall, 1983.

Best of all, Quest is compatible with the wide range of Q-Bus peripherals and high level
software packages, while providing the comprehensive tools you need as @ DEC OEM,
system integrator or user.

For more about Quest or any of our DEC system enhancements, call or write Ranyan today.
And enter the new DEC Aid in system performance. Ranyan Systems, 16239 Springdale Street,
Huntington Beach, CA 92649. 714-895-5504.
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threshold-detect flag bit that is tested every pass
through the routine to determine if the threshold-
detect code should be invoked.

In addition, DA/CP features indirect data ad-
dressing in the data store. A pointer register on the
output bus can be loaded with a value and its con-
tents can be used as the data store’s address source
in subsequent MOVE instructions. This feature is
useful for implementing ring buffers in the data
store. A block of data-store space is allocated for
the buffer, and a load address and an unload ad-
dress are also kept in the data store. When data are
put into the ring buffer, the load pointer is moved
into the pointer register and used to address the
data store for the load. The address is incremented
and saved for the next load. The same process is
done for unloading the ring buffer. For high speed
data output devices, it is necessary to compensate
for normal Multibus latency by prefetching some
data into a ring buffer.

Another beneficial aspect of DA/CP performance
is its freedom from interrupt overhead. Interrupts
that invoke interrupt service routines drive data
acquisition. The DA/CP eliminates interrupt service
overhead by overlapping it with useful instructions
and maintaining an interrupt-disable default condi-
tion. The interrupts are only enabled for one instruc-
tion at a time, usually during the last instruction of
an interrupt service routine. Hardware translates the
STD bus interrupt lines directly into program-store
addresses. After interrupts are enabled, the next in-
struction comes from the hardwired program-store
address of the highest priority STD bus interrupt
(Fig 4). The idle loop is the lowest priority interrupt
and is always active.

PROGRAM STORE

IDLE LOOP INTERRUPT

SLOT 1 + SLOT 4
INTERRUPTS

 siond
~ INTERRUPT
~ SERVICE

SLOT 4

INTERRUPT
SERVICE

Fig 4 Interrupt overhead is kept minimal by using low
priority idle loop default. When higher priority interrupts
occur (slot 1) they are serviced immediately. The last service
routine instruction enables all interrupts and initiates
processing of the next interrupt (slot 4).
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When no other interrupt is active, the DA/CP sits
in this one instruction loop with interrupts enabled.
But, when an interrupt from an STD bus slot oc-
curs, the DA/CP immediately jumps to its service
routine, which performs the required service and
clears the interrupt in the process. In the very last
instruction it enables interrupts and, if none are ac-
tive, the DA/CP returns to the idle loop. As shown
in Fig 4, interrupts from slot 1 and slot 4 occur si-
multaneously. Since slot 1 has a higher priority, it
is serviced first. On its last instruction, interrupts
are enabled and slot 4 is then serviced immediately.
The DA/CP returns to the idle loop only after both
STD bus interrupts are serviced.

An architecture that provides
a dual-ported data store
enhances multitasking performance.

This style of interrupt service has two major impli-
cations for realtime applications. First, there is no
overhead penalty for multitasking data acquisition.
The DA/CP wastes no instructions determining which
device is interrupted and can handle interrupts
from several devices. This is not the case for some
realtime controllers. Because these controllers must
examine interrupt flags to see which device is in-
terrupting, they have bigger polling loops for appli-
cations with more interrupts.

Second, leaving interrupts disabled until a service
routine specifically enables them makes performance
calculations as easy as counting instructions. Each
DA/CP instruction takes 125 ns, so a 16-instruction
interrupt service routine can be invoked every 2 ps (a
500-kHz interrupt rate). If two data acquisition tasks
are running simultaneously and each has a
16-instruction service routine, then their interrupt
rates may total 500 kHz. This assumes that each can
tolerate a 2-us latency while the other is serviced.

Software precedes hardware

The sample of code shown in the Table was written
before the DA/CP hardware was designed and is an
interrupt service routine. Several of the DA/CP fea-
tures resulted from writing this code to achieve the
2M-byte/s transfer rate to memory.

For example, indirect branch addressing is used
in the second instruction. As the code segment
shows, the code is entered when an interrupt
signals that data are ready. Only half the code is
executed for each interrupt. The indirect branch
determines which half. The last operation of each
half of the code is used to change the address in
“‘ffad vector’’ so that the other half of the code ser-
vices the next interrupt. The first half, called ‘‘fst
data,’’ gets the data from the A-D on the STD bus
and updates the address of a host memory buffer,




What could be more
natural?

As a leading supplier
of high-performance 8"
Winchesters, it was only logi-
cal that we offer a 5%" version.
And give it ST506/412
compatibility.

Not to mention speed.
The Micropolis 1300 Series,
with capacities of 25.9, 43.2,
and 51.9 megabytes, guaran-
tees an honest 33 msec seek
time including settling, and
features our proven FASEEK™
actuator control system.
Which makes the 1300 ideal
for high-performance appli-
cations like multi-user/multi-
tasking, CAD/CAM, and local

area networking. In fact, other
514" Winchesters on the mar-
ket today simply can't equal
the 1300’s throughput.

And the 1300 is built to
last. Thanks to a unique, inde-
pendently suspended chassis-
within-a-chassis design and
balanced rotary voice coil posi-
tioner, which minimize its
susceptibility to the shock and
vibration hazards of today’s
office computer environment.
What's more, the 1300's
adaptive electronics package
allows adjustment-free instal-
lation. And complete micropro-
cessor control coupled with
an electronics-free HDA

ensures higher reliability
and MTBFE

So, if you're looking for
a 5%" Winchester with the
proven design features and
manufacturing expertise
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