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\\ DEC COMPATIBLE CONTROLLERS
/ Tape Dimension 11l is the only buffered tri-density  The Tape Dimension IlI controller supports up to four 3
! (GCR/PE/NRZI) TS-11""-emulating controller on the  dual-density (Pertec compatible) drives or four tri-den- i
market. The combination of its unique asynchronous  sity (STC or TELEX type) drives. Itis a single embedded ‘
g handshake design and 64K byte buffer enablesitto take  hex PC board thatfits into any standard SPC slot. ]
Lmtl ald\t/anta,gs.(t).f bus. spet(;‘ds \l/)wthtout tlf1e risk of tc_ausm& This new dimension in tape transfer dramatically re- p
ma ﬁ " $c0nD|-|ons ng "elr ust_rarlis fr ogerat '?)Ts't duces the ratio of protocol to information data. And
s it - a[.):; h.mil‘ensm(lj\d' kpdm: tcufarly adaptable 1o 4 amendously increases the efficiency of Unibus utili-
YSIEIS With Tigh Shse ) - "V?S' . zation. Find out how much it can.improve your system
The 4K byte buffer provides total immunity to data late_ throughput. Call or write today for complete informa- s
conditions,-even at high-speed data rates on a highly  tion. WESTERN PERIPHERALS, Div. of WESPERCORP, ¢
populated peripheral bus. In fact, Tape Dimension Il 14321 New Myford Rd., Tustin, CA 92680, Tel: (714) {
actually has greater capability than the TS-II! 730-6250, Cable WESPER, TWX 910-595-1775, Telex 472 |
Tape Dimension 111 is completely software-transparent  0629. Wesper International GmbH, Tel: 089 982420. p
to theé VAX™ and PDP-1I" Unibus environment includ- ~ Wesper International (U.K.), Tel: (44) 0276-20934. 1
ing diagnostics in VMS. E TS-11, VAX and PDP-11 are trademarks of Digital Equipment €orporation.
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You’ve concluded that you need the perforinance and capacity that only
an 8 inch Winchester drive can provide. Which one should you buy?

There are 109 different models available.

Of this 109, only 39 are 8 inch floppy form-factor compatible.

28 of these 109 perform an average seek in 30 milliseconds or less.
And of this 109, only 17 offer true SMD compatibility.

Puzzled?

Only one company provides a disk
drive with all the features —
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AQuality Family of
sk Drives,

EXCLUSIVELY

FROM FUJITSU

Quality means more when it comes from Fujitsu.
You get the latest Winchester disk drive technology. A total vertically
integrated manufacturing operation. And a solid reputation built on more
than 15 years experience.

Our broad base of customers have come to rely on this level of
quality over the years. Quality that's exclusively Fujitsu.

For more information contact the
Fujitsu America Sales Office nearest
you. Northwest: (408) 988-8100,
East Coast: (617) 229-6310, Southwest:
(714) 558-8757, Europe: 44-1/493-1138.

HIGH PERFORMANCE MICRO-STORAGE
A B C D E

14-INCH 10%2-INCH 8-INCH 8-INCH 5Y4-INCH
CAPACITY (M Bytes) 84 /168 /336 474 48/84 / 168 24/48 7/13120/27
AVG.POSITIONING TIME (ms) 27 18 20 70 83
TRANSFER RATE (K Bytes/s) 1,012 1,859 1,229 593/ 1,200* 625
INTERFACE SMD Modified SMD SMD SA4000 ST506/SA4000
POSITIONING METHOD Vosee Gl VoreCoil VoreeCoil 'é‘éé{f;i? 2‘55?52?

*48 M Bytes Configuration available only in 1200 K Bytes/s
flo s

FUJITSU
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UP FRONT

Signal processing ICs soon to be available

Gallium arsenide digital 1Cs will be released as commercial products by
Harris Microwave Semiconductor in six to nine months. The first products
will include a 4-bit universal shift register, a divide by 2/4/8 divider, and
various SSI logic chips. Clock rates will be in the range from 1.5 to 4 GHz.
Harris is initially targeting the parts for signal processing applications.

Appeals court rules in favor of Apple for software protection

The Third Circuit U.S. Court of Appeals in Philadelphia has reversed a
lower court decision made last year that denied a motion for a preliminary
injunction brought by Apple Computer against Franklin Computer.
Apple’s programs for the Apple II personal computer—particularly those
stored in the computer’s ROM components and operating systems—are now
ruled to be subject to copyright protection. This reverses an Aug 2, 1982
lower court ruling that the copyright law was unclear as to its application
toward the code used for the computer’s operating system. The case is now
remanded to the district court for further proceedings.

Franklin Computer, however, claims that it anticipates only a ‘‘negligible”’
effect on its business as a result of the ruling. The company’s chairman
said that ““the only immediate effect of the decision is to require the district
judge to hold further hearings on the issue [and that] we think we have an
ample basis to prevent issuance of an injunction, even under the appellate
court’s view of the scope of copyright protection afforded to computer
operating systems, which we consider to be both novel and expansive.”’

Sub-4” Winchester disk dimension defined

Ten disk drive and media manufacturers have agreed that rigid disks to be
used in sub-4” Winchester disk drives will have an outside diameter of 95
mm (3.74") and an inside diameter of 25 mm (0.98"). The disks will be 1.27
mm (0.050") thick. Specifications on magnetic characteristics or areal
densities of these disks have not been prepared. Drive manufacturers
Seagate and MiniScribe, and media vendors Charlton Associates, Dysan,
ksI Disk Products, Nashua Corp, and Poly Disc Systems supported the
standards, as did Applied Information Memories, which supplies both
drives and media.

Joint ventures, mergers, and second-source agreements
Texas Instruments has acquired a 25% equity position in Lisp Machine, a
manufacturer of computers for use in artificial intelligence applications,

including expert systems. Lisp Machine will support TI in the development
of advanced hardware and software for Lisp-based systems.

The Shen Zhen provincial government of the People’s Republic of China
has approved a joint venture agreement between Bishop Graphics and three
other firms to manufacture and distribute a wide range of proprietary
printed circuit design products. The agreement, scheduled to run 10 years,
involves the Shen Zhen Electric Appliances Manufacturing Co of China,
the Shen Zhen branch of The Bank of China, and Thai-An Trading Corp
of Hong Kong. The operation will be located in a special economic zone
established by the People’s Republic of China in its Shen Zhen province.

Three major European computer companies—Compagnie Machines Bull
(formerly Cii Honeywell Bull), ICL, and Siemens—have signed a
memorandum of understanding to form a research institute that will
undertake precompetitive research into selected areas of information
processing in the common interest of the three companies. All research will
belong to the three companies and will be freely available to them.
Research areas will be centered on knowledge processing.
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UP FRONT

Pretriggers

A tool for analyzing and simulating traffic on LANs is reportedly on its way from
Excelan. The standalone Multibus-based workstation will ease the job of
network developers by letting them locate bugs and characterize the
system at heavy traffic loads.

Pitting a batch of Q-bus products head on against competition, Digital Equipment
Corp has produced a board-level microcomputer with PDP-11,/70
performance and has upgraded the single-board Falcon to a Falcon-Plus.

A plug-in color graphics board set for the Symbolics 3600 Lisp-based processor puts
image memory into the CPU’s physical address space. This eliminates
bottlenecks to provide faster access time and supplies realtime image
update capability.

By taking disk caching techniques developed for mainframes down to the

minicomputer level, Gould/SEL has reduced access time of a moving head
disk to 1 ms.

Direct sensor connection capability and a measurement and control oriented, extended
Basic language enable Analog Devices’ uMAC-5000 to meet distributed
intelligence or local frontend applications. The standalone, single-board
system can be used with user-defined keywords for custom applications to
protect proprietary software.

A 256K DRAM with 32K x 8 architecture, said to be a “‘first”’ on the market, has been
announced by Mostek. The chip is specifically designed for small
microprocessor-based systems that do not require large amounts of solid
state memory.

A 32-bit virtual memory workstation with integrated floating point processor and
array processor, also said to be a market ‘“first,”” Masscomp’s 500
supports two 19” raster displays. It executes a multi-user/multitasking
Unix operating system featuring the company’s RTU software
enhancements.

An engineering workstation that speeds up design, development, and integration of
software for 8- and 16-bit microcomputer systems will be introduced by
Gould Design and Test Systems Div at Wescon in November. Both
Motorola’s 68000 and Intel’s 8086 can be used in design systems.

A 64-bit multiple processor computer system by Elxsi allows up to ten 4-MIPS CPUs to
be placed on a high speed bus at one time. Intelligent 1/0 and memory
modules permit a system configuration with up to 192M bytes of physical
memory and 4G-byte virtual memory for each user process. A message-
based operating system balances throughput load and allows up to
40-MIPS operation.

The highest performance from a single processor is claimed by Harris Computer
Systems Div for its model 1000, an ECL-based superminicomputer with
4-MIPS Whetstone performance.

Claimed to be the first rigid disk controller for the I1BM PC and look-alikes that can
support the SMD interface, the Maverick SMD PC-80 has been developed by
Interphase. It can accommodate 8" or larger disks with fixed and/or
removable cartridges without software or hardware modifications.

COMPUTER DESIGN (ISSN-0010-4566) is published monthly, with a thirteenth and fourteenth issue respectively in April and October by PennWell Publishing
Company, Advanced Technology Group, 119 Russell Street, Littleton, MA 01460. Second-class postage paid at Littleton, MA 01460 and additional mailing
offices. COMPUTER DESIGN is distributed without charge to U.S. and W. Europe-based engineers and engineering managers responsible for computer-based
equipment and systems design. Subscription rate for others is $50 in U.S.A. and $75 elsewhere. Single copy price is $5.00 in U.S.A. and $7.50 elsewhere.
Microfilm copies of COMPUTER DESIGN are available and may be purchased from University Microfilms, a Xerox Company, 300 North Zeeb Road, Ann Ar-

bor, Michigan 48106. POSTMASTER: CHANGE OF ADDRESS-FORM 3579 to be sent to COMPUTER DESIGN, Circulation Department, P.O. Box 593,
Littleton, MA 01460 (USPS 127-340).

Officers of PennWell Publishing Company, 1421 S. Sheridan, Tulsa, OK 74101: P. C. Lauinger, Chairman; Philip C. Lauinger, Jr., President; Joseph A.
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World’s Fastest Bulk Memory System

It's true. WIDE WORD, Dataram Corporation’s new, third
generation of its popular BULK SEMI memory systems,
delivers an incredible data rate of 200 MB/sec! Achieved by
utilizing a word length of 80 or 160 bits and

four-way interleaving.

Much faster than even the fastest minicomputers can
handle..but not too fast for your real-time applications,
image processing, array processing or data acquisition needs.

Dataram’s WIDE WORD BULK SEMI is ready to perform for
you. Now! Multi-port capability makes it possible to interface
WIDE WORD BULK SEMI to your host minicomputer: Connect
one port to your high-speed input; the other to your mini.

A library of dedicated interfaces — for Digital Equipment
Corporation, Data General, Ampex, Control Data, CSP|,
Honeywell, Intel, MODCOMP, Perkin-Elmer, ROLM, and SEL
— make it easy to interface to most minicomputers.

WIDE WORD BULK SEMI. 32 MB of high-performance memory
in a compact 15%" system. Word lengths up to 160
bits. And, of course, a data rate of 200 MB/second.

our 16-page BULK MEMORY brochure will tell you more. And
you can have it at no charge by completing the coupon
at right, or calling us at (609) 799-0071.

Princeton Road O Cranbury, NJ 08512 [ (609) 799-00710 TWX: 510-685-2542

WHAT'S THE BIG IDEA?

O Send me your 16-page brochure detailing BULK SEMI.
0O Please call me to discuss my application.

Name Title

Company

Address s

Iy ey o [ RS oEate

Zip_ Lt
Telephone_____

Minicomputer
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Memory systems: High capacity optical disk system appears at last
Development systems: Software tools automate circuit designs
Peripherals: Image recorders copy display photographically
Computers: Computer control store swapped for speed

Test & measurement: VLSI tester has test electronics for every pin

Data communications: Networking hardware and software connect
unlike systems

Software: Piggybacked operating systems add flexibility

107 Peripherals: Improving mass storage data integrity
by Max Roth—Designers can do a lot to improve the reliability of the
data being read from Winchester disks and other mass storage media.
In fact, they should be doing more.
117 Interface: Getting the best of both buses
by Roger R. Russ—Building an interface that links the potent VERSAbus
to the popular Unibus forces designers to consider trade-offs carefully.
125 Computers: Designing a parallel Simula machine
by Mike P. Papazoglou, Panayiotis I. Georgiadis, and
Dimitris G. Maritsas—Modeling hardware architecture along the lines
of the Simula software language allows designers to exploit the
advantages of parallel instruction execution.
141 Software: Single-chip micro speaks Forth
by Gerald E. Bernier—An extended Forth interpreter embedded in read
only memory brings high level language efficiency to microcomputer
application programming.
149 Data communications: Use hybrid switches for voice and data
by Po Chen—The numerous trade-offs between various switching
approaches point to a hybrid solution as optimum.
161 Software: Constructing benchmarks that measure up
by Jeffrey Pulcini—There is more to gauging hardware performance than
tallying the number of instructions executed in a second. Instruction
Page 107 mixes, formats, and compilation methods all skew performance.
74 Wescon and Mini/Micro West
I
93 IECON '83
99 AUTOFACT 5

Page 74
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Four separate conferences in two cities will make for a jam-packed
second week of November. Teaming up in San Francisco next month,
Wescon, Mini/Micro West, and IECON participants will investigate a
diverse range of interests spanning from electronic components and
packaging to architecture and industrial application of small
computers. At the same time, computer integrated manufacturing will
be examined at AUTOFACT 5 in Detroit.
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Special report on
microprocessors/microcomputers

173 In the past year, several trends have
appeared in the microprocessor world.
Greater speed, lower prices, and CMOS
have dominated among manufacturers.
The use of VLSI design has put more
functions onchip and opened the door
to 32-bit devices. Coprocessors have
been developed to offload numerical
and memory management tasks.
Advanced microcontrollers based on
16-bit architectures have been
introduced. In addition,
microprogramming is becoming a tool
for design engineers, not just for
microprocessor architects.

This month’s cover, ‘‘Voyage of
the Super Micro,’” was created by
Mark Lindquist on the Digital
Effects Video Palette 11l and D48
high resolution camera system.

System components
249 Workstation connects 16/32-bit micro power to Unix and graphics
250 System plays dual role in control and development
251 Plotter draws up graphics for small-computer workstations
252 Graphics processor contributes roam, zoom, and high resolution
252 Microprocessor development puts the VAX into service
255 Color display oscilloscope incorporates liquid crystal shutter
257 Op amps display increased performance

259 Memory systems 276 Computers
260 Data communications 278 Software
260 Data conversion 280 Test & measurement
267 Microprocessors/microcomputers 283 Control & automation
268 Power sources & protection 288 Interconnection & packaging
270 Peripherals 290 Interface
275 System elements 293 Integrated circuits
Departments
3 Up front 306 Designer’s bookcase
11 Editorial 309 System showcase
16 Letters to the editor 312 Advertisers’ index
298 Calendar 319 Reader inquiry card
301 Literature 319 Change of address card
Designers’ preference survey™ Editorial reviewers
285 Processor usage study for parts of this issue:
Dennis Allison
Ned Kavanaugh
Brian Pollard
John Satta
Steve Schmitt
*Appearing in Domestic issues only John Wakerly
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TEK 1240 il

The world’s most advanced logic analyzer
interface device.

The human fingertip. It
now gives you the fastest
interface ever with a logic
analyzer: The new Tektronix
1240. :

Simply press any menu
field on its screen and the
1240 instantly responds to
your command.

Your eyes don't leave the
display. So you work faster.
With greater accuracy and
productivity.

Copyright © 1983, Tektronix, Inc. All rights reserved.

LAA-339

For all-around hard-
ware, software and
systems analysis.

Behind the 1240's ad-
vanced interface is an ex-
tremely versatile instrument
that accommodates a
broad range of applications.

You get speeds up to 100
MHz. Data widths to 72
channels. Memory depths
up to 2048 words. Plus
glitch storage. All configur-

Now operable only with the new Tektronix 1240.

able to match your specific
application needs. And up-
gradable as new demands
arise.

You also get triggering
power. Up to 14 levels, each
with data filters, counter/
timers and conditional
branching. And backed by
microprocessor-specific
modules which help you un-
ravel even the most com-
plex software problems.




FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

And for integration of high-level functions like

separate modules, the 1240 A — software performance
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, Australia, Central & South America, Japan Europe, Africa, Middle East Tektronix Europe B.V.
s., PO. Box 1700, Beaverton, OR 97075, European Headquarters, Postbox 827, 1180 AV
-1512, Oregon only 800 452-1877, Amstelveen, The Netherlands, Telex: 18312

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

- Tektronix

COMMITTED TO EXCELLENCE

Circle #6 for Literature
Circle #7 for Sales Contact



~ CHROMATICS
, PRESENTS:;

THE VLSI DESIGNER FOR THE SYSTEM ENGINEER

FEATURING:
* Low-cost: $64,270 basic custom VLSI Designer Workstation
¢ Technology independent
¢ Hierarchical data and menu structure '
* Selectable level viewing in symbolic and geometric layout
* Supports industry standard data base outputs
‘ * Standard cell libraries supported
¢ Flexible component editor
* Output options: printer, plotter, tape drive
* Proven MC68000-based computer system, thousands already in use
¢ Industry’s only 2-year hardware warranty

L)
e p— mmmtl%
T e S R e

Chromatics, Inc./2558 Mountain Industrial Blvd./ Tucker, Ga. 30084/ Telephone: 404/493-7000/ TWX: 810/ 766-8099,
Offices Worldwide
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EDITORIAL

WA VERSUS THE GUNSLINGERS

Many American companies have examined Japanese management
techniques in the hope of finding some magic formula that could
help them compete more effectively in world markets. But,
though some companies have successfully adopted the most
superficial Japanese strategies such as the use of quality circles,
the essence of Japanese management has proved elusive for
Americans. Deep-rooted cultural differences make it difficult,
and perhaps unwise, for American companies to run themselves
the Japanese way.

Basically, there is a conflict between the Japanese goal of wa
(usually translated as group harmony) and the Western ideal of
rugged individual leadership. Somehow, it is difficult to imagine
the gunslinging entrepreneurs of Silicon Valley functioning as ;
cogs in a smoothly running Japanese management machine. And judging from the
growth of the Silicon Valley startups, the macho style of many Western managers looks
just as effective as the more nurturing and supportive Japanese style.

Perhaps there is room in the computer industry for both management styles, or for a
new philosophy that draws on the strengths of each culture. The Japanese approach has
already proved its worth in manufacturing and quality control—notably in the
automotive industry. On the other hand, the Western approach seems quite effective in
research and development—especially in the sort of rapid product development required
for competitive high technology markets.

When creativity needs to be maximized and accelerated, peer recognition seems to be a
powerful motivator. A dramatic example of how the need for individual recognition can
be a driving force occurred when several video game designers left Atari to start
Activision because they had not received credit for their ‘‘authorship’’ at Atari. Now
those game designers enjoy the same sort of celebrity status as rock musicians and movie
actors. Also, several studies have shown that the creativity of a group is rarely greater
than that of the most creative individual in the group.

Of course, many successful American companies—Ilike Japanese companies—emphasize
group achievement rather than individual achievement. But they tend to be large
companies such as IBM, Hewlett-Packard, and Digital Equipment. So perhaps the
Japanese approach works best for large organizations, whereas the Western approach
fosters entrepreneurship.

In any event, the coming struggle for economic and technical supremacy between
Japan and the United States is shaping up as a shootout between the competing
management styles of wa and the gunslingers. But just as the two countries have
continually borrowed technical ideas from each other, they may also be smart enough to
adopt those management ideas that work best within their changing cultures. (For those
engineers who would like to learn more about this subject, we recommend The Art of
Japanese Management by Richard Tanner Pascale and Anthony G. Athos, published by
Warner Books.)

Michael Elphick
Editor in Chief
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Finally, the 64K organization
you've been waiting for at
speeds you've been hoping for

16K x 4 DRAMSs are here...in the new INMOS IMS2620 series. They give
you a choice of 100,120, and 150ns access times. What’s more, they're available
in low-cost plastic packaging. That's good news all around. Because it means
greater design flexibility and high performance at reasonable cost.

The 16K x 4 organization is a natural for graphics applications and other high
performance designs where high data rates are required. And provides a
factor of four reduction in chip count when you upgrade from 16K x 1

to 16K x 4 DRAMSs. Look to this organization when you need the most in
system performance, flexibility and economy.

Our growing 64K DRAM family also includes the 64K x1IMS2600 series. With INMOS’
“Nibble Mode,” they deliver effective cycle times below 85ns with a 100ns part.

Both the 16K x 4 and 64K x 1 organizations include our “CAS before RAS”
refresh-assist function, which reduces support circuitry...and system cost.

For a low-cost introductory offer of our new 100ns 16K x 4 DRAM,
call an INMOS distributor today.

Check the chart. .
Organization Part No. Access Time | Cycle Time ”f"-@"l 1C1 @E‘ﬁ
IMS2620-10 | 100ns 160ns | \I [IAT {j I O]
16K x4 | IMS2620-12 | 120ns 190ns [ 1 TION OFFER
IMS2620-15 | 150ns 240ns | Contact your local INMOS distributor for
two each of the 100ns IMS2620P-10,
e[ ORI RE, ] 16K x 4DRAM and technical information
IMS2600-15 | 150ns 230ns ($25). Limit three offers per customer.
: | Offer expires Oct. 31, 1983.
Then call an INMOS distributor et

today. Arrow Electronics o
Anthem Electronics Dmmos
Future Electronics
Lionex Corp.
P.0. Box 16000 e Colorado Springs. Colorado 80935 ¢ (303) 630-4361 ¢ TWX
RAE 910/920-4904 » Burlington, Mass. (617) 273-5150 e Dayton. Ohio (513)

439-0988  San Jose, Calif. (408) 298-1786 ® Whitefriars ® Lewins Mead ® Bristol
BS| 2NP * England ® Phone Bristol 0272 290 861 ¢ TLX: 444723

inmos, and IMS are trademarks of the INMOS Group of Companies.
CIRCLE 9




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.

e Better than 1 bit in 10" error rate
using FSK modulation on coaxial cable

e 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.

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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Designer-original ULA gate arraers
from Ferranti. Custom-tailored LSI
at an off-the-rack price.

You'd like to outfit your product
with a custom chip, but you know
the obstacles.

Months of engineering
development time. Thousands in
start-up costs.

Fortunately, there is a way
to get a chip that's perfectly
suited to your needs without
paying for a full custom effort.
The Ferranti ULA*

We start with a selection of
over 50 Ferranti-fabricated basic
LSI circuits, each with an array of
uncommitted active and passive
components. Then, with one
last photomask, we make your
custom-tailored LSI.

We can fashion your chip
with up to 4,000 gates and
performance from CMOS power
levels to ECL speeds. And with
over 1,100 successful integrations
behind us, we've ironed out all
the development problems.

Whether we start with your
logic diagram or a CAD mag
tape, our advanced ULA CAD
Verification Software ensures

“right-first-time" integrations.

So if you're shopping for
custom LSI, try the leader in
gate arrays on for size.

Ferranti Semiconductors.

better by design

semiconductors

ULA Design Centers located in: U.S.A., Commack, NY, 516-543-0200; U.K., Manchester, 061-624-0515;
W. Germany, Munich, 089-293871; France, Paris, 331-407-11-11; Australia, Sydney, 612-290-1-1071; Hong Kong, 5-538298.

*ULA is the Ferranti brand name for uncommitted logic arrays and is a trademark of Ferranti plc.
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LETTERS TO THE EDITOR

CAE should focus on user needs

The May 1983 editorial solicited input
from readers on the qualities they would
like to see in a workstation, so as to
enhance their abilities as creative
engineers.

At Exxon Research and Engineering,
we have been anticipating vendor-pro-
vided engineering workstations for the
past three years, and have done some
prototype development to better under-
stand the potential and limitations of this
new approach to computer-aided engi-
neering and research. Management is
strongly committed to a program that
would provide our engineers, scientists,
administrators, and support personnel
with powerful workstations through an
implementation program spanning 1985
to 1990. Individual workstations will be
purchased when the productivity and
effectiveness justify their cost. Commu-
nication among workstations and to cen-
tral computers is an essential part of the
concept.

The editorial illustrates some of the pit-
falls we have seen in the evolution of the
area. One is the tendency for manufac-
turers to focus first on hardware, then on
applications, and only then on deter-
mining what users need. This may be due
to the fact that the engineers involved in
developing the product can draw upon
their own experience to hypothesize
needs.

But not all engineers and scientists are
computer engineers and scientists, and
not all research and engineering organiza-
tions carry out their activities the way
computer companies do. Hence, there is
a great risk that in drawing from their
own experience about needs, computer
designers will fail to satisfy the needs of
engineers and scientists outside the com-
puting industry. Soliciting input from
your readership is not much better, since
I suspect your readership consists largely
of people involved in the design aspects
of computer engineering and science,
rather than users and those who represent
users. There is a real danger that the needs
of the many engineers and scientists out-
side the computing field will not be well
served by the readers who, in their com-
puter design activities, are guided by
published responses to your solicitation.

This is of particular concern with
respect to applications software and ease
of use. The best application software
stems from an understanding of the appli-
cation domain as much as it does from
ability in software development. Tools
must be made available for engineers and
scientists with limited computer experi-
ence to develop applications that make ef-
fective use of the new equipment without
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requiring inordinate development time or
the mastering of arcane new skills.

After all, these engineers and scientists
should be concentrating on their special-
ties, and the computing aspects should be
an aid and not an impediment to doing
so. As for ease of use, it would be a
mistake to assume that people with tech-
nical backgrounds need any less friendly
and integrated systems than people in
finance or management.

In short, the engineering and scientific
workstation should provide both techni-
cal and general tools. It should be as easy
to use as possible, its capabilities should
reflect engineering and scientific needs
beyond those of the computing field, and
it should permit easy application develop-
ment by technical specialists.

Mark J. Eisner

Exxon Research and Engineering Co
PO Box 101

Florham Park, NJ 07932

Need for custom CAE software

In response to the editorial request in May
1983, I submit the following comments,
based on experience as a computer sys-
tems engineer involved in creation and
evaluation of CAD and CAE programs.

The engineers I worked with were inter-
ested in 3-dimensional views of objects,
mass properties of the objects, and ability
to define the objects for finite element
analysis for thermal and stress analysis.
They wanted the ability to combine objects
into assemblies that could also be ana-
lyzed. Some wished to simulate operation
of mechanisms.

Not all engineers want the same things.
There was general agreement that pro-
grams or software should be user oriented
(ie, should guide the user through the pro-
gram’s operation. Quick response was
also important. Many engineers refused
to use timesharing computers when wait-
ing time became excessive.

These needs or desires require pro-
grams to be rather ‘“‘wordy’’ to guide the
user. Also, most people underestimate
memory and disk storage needed for these
program types.

Computers with very large memories
have become available in the past few
years that can do the job for CAE if
suitable software is available. Much
research has been done in the software
area and many good programs are avail-
able. Some of the results are spectacular.
Engineers will find that no programs are
available for many activities, and many
programs will handle only problems of a
very limited scope. Software development

can be accelerated if engineers will define
activities that need computer assistance.

To a degree, I agree with your com-
ments on word processing and spread-
sheets. However, professional engineers
generally must document their work. A
convenient word processing program can
be a valuable aid in the documentation
process. Many such programs are very
difficult to use when use is intermittent.

Lee Toliver
206 Howell
Belen, NM 87008

CAE is nothing new

In response to your editorial (May 1983)
soliciting comments on CAE, I’ve been
doing CAE work for 27 years and I’ve
never had a computer terminal. I don’t
need one except for a hand-held program-
mable calculator that has replaced my
slide rule and handbook tables.

Putting a computer terminal on my
desk does not make me more creative. I’'m
already creative, but modern calculators
and computers have made me signifi-
cantly more productive. I frequently solve
problems today which were not feasible
to calculate a few years ago. As a creative
engineer, I do not necessarily want to be
programming a computer. What is more
useful to me is an assistant who programs
engineering problems under my direction.
This leaves me free to do creative engi-
neering and interpretation.

Too often computer programmers who
are not cognizant of engineering princi-
ples are being employed as engineers. For
this reason, they incorrectly formulate
problems and produce incorrect results.

Much of what is put into computers
today is inept and unnecessary, making
what comes out incorrect and subject to
misinterpretation.  Furthermore, it
appears the present faddishness and
clamor for computers is going to perpet-
uate these inanities.

I wish to point out, then, that CAE is
not some new invention. It is an ongoing
process and has been since the invention
of counting machines. All that is hap-
pening is that the computers have become
more complex, do faster and more ad-
vanced calculations, and thereby allow
the engineer to better design and analyze
more complicated technical problems.

Dale L. Jensen
PO Box 1183
Downey, CA 90240

LETTERS TO THE EDITOR
(continued on page 22)




The
Worlds Most Elegant

Microprocessor Family

is Banishing
Current Benchmarks to
Computer History.




Be advised: the NS16000 family is

establishing all new benchmarks for
8-, 16-, and 32-bit microprocessors.

Here is proof beyond doubt that
any NS16000-based product

will outperform any other micro-
processor-based product.

Of course, comparing the NS16000
family and the microprocessors your
competition is banking on is difficult—
perhaps even irrelevant—because the
NS16000 family is, fundamentally, much
more advanced.

No other commercial processor
(micro, mini or mainframe) is designed
to fully support the use of high-level
languages. All members of the NS16000
family of CPUs! however, feature not
only 32-bitinternal architecture, but also
a high degree of regularity in the
arrangement and use of their 32-bit
registers. Data can be read or written 1,
8, 16, or 32 bits at a time, as sophis-
ticated programs require, and transfers
from one register to another are not
restricted.

Moreover, the symmetrical instruc-
tion set of the NS16000 CPUs includes
over 100 genuine two-operand instruc-
tion types, but avoids special-case
instructions that compilers cannot use.
All instructions can be used with the
addressing modes common to most
microprocessors (register, immediate,
absolute, and register relative), as well
as with powerful HLL-oriented modes
that only the NS16000 offers: top-
of-stack, scaled indexing, memory rela-
tive, and external. And any operand
length and any general-purpose register
may be used with any mode.

The combination of these virtues
makes it possible to write especially lean
high-level language programs on
NS16000-based systems. The simplicity
with which a programmer can imple-
ment a compiler, for instance, is matched
only by the compiler’s increased speed
of execution. In effect, the dream of
being able to pack the enviable working
environment and performance of a
large computer into a microprocessor has
become reality.

HIGH-LEVEL LANGUAGE COMPARISONS?
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Putting large-computer perform-
ance into a microprocessor is
further advanced through the
implementation of the NS16000’s
Demand Paged Virtual Memory
—a strategy equivalent to that
used in such systems as the VAX-11
series and all present IBM
mainframes.

With an architecture that supports
uniform addressing, the NS16000 is
the first commercial microprocessor able
to feature Demand Paged Virtual
Memory as a means of solving large-
memory-management problems. As
a result, an NS16000-based system,
blessed with this completely flexible
memory configuration, can maximize
the use of its physical and virtual memory
resources and achieve a level of per-
formance heretofore unrealized.

With the NS16082 Memory Manage-
ment Unit (MMU), only the infor-
mation most recently used is kept in
RAM: other information is swapped in
and out from mass storage, as needed.
Consequently, each programmer, each
program, each task has access to a
uniform addressing space of 16 Mbytes
simultaneously and independently,
without reservation or special exception.
(And more efficiently than on any

other commercial processor — micro,
mini, or mainframe.)

Among the reasons for the MMU’s
prowess is its support of a two-level page-
table translation, whose process is
speeded up by an associative on-chip
cache. Utilizing a very fast Least-
Recently-Used (LRU) algorithm and
a powerful “referenced bit.’ the NS16082
MMU achieves a translation cache
hit rate of over 98 percent.

The NS16081 Floating Point
Unit (FPU) extends the NS16000
instruction set with very high-
speed floating-point operations for
both single- and double-precision
IEEE operands.

Designing the FPU into a system
allows programmers to treat floating-
point numbers as they would any
other data types, and to use any of the
addressing modes to reference them.
For example, the scaled index mode per-
mits an array of floating-point data
elements to be addressed by its logical
index, rather than its physical address.
The power this can add to a system
makes it especially applicable for graphics
and engineering work-stations.

FLOATING POINT OPERATION COMPARISONS®
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With the introduction of National’s
proprietary GENIX™ operat-

ing system, even the advantages
of using UNIX® on a large
computer have been ported to the
NS16000 microprocessor family.

GENIX is an elegant implementation
of the proven Berkeley 4.1 bsd version
of UNIX. Created in-house, to facilitate
the development of software for
NS16000-based applications, it is the
first UNIX operating system to sup-
port Demand Paged Virtual Memory in
a MiCroprocessor.

Here, then, is a demonstration not
only of the pure functionality of the
NS16000 family architecture, but of the
large-computer-like results now pos-
sible on a microprocessor-based system

using GENIX.

KERNEL CODE SIZE COMPARISON

1.0

08

SYSTEM (BERKELEY 4.1BSD UNIX
(GENIX) IMPLEMENTATION)

When you consider applications

for the NS16000 micro-

processor family—from elegant
personal and business computers,
to graphics work-stations, to
industrial control systems— keep
in mind that:

1. The NS16032 CPU and the NS16201
TCU are in production now.

2. The NS16082 MMU, the NS16081
FPU, and the NS16202 ICU are being
sampled now.

3. Evaluation tools are available now.

4. Development tools are available now.

5. Training classes are in progress now.

6. Third-party software for the family
is available now and increasing daily.

7. The software you write now will
work without modification if you move
your product line from one NS16000
CPU to another in the future.

Similarly, the optional use of the
NS16000’'s MMU and FPU slave
processors—integral parts of the
NS16000 architecture —will allow you
to determine price/performance
trade-offs while preserving your initial
software investment.

8. Only the NS16000 family can make it
possible for you to put a large-
computer-like product on the market
today —at microprocessor prices.

Footnotes:
1

The NS16032 CPU, the first of the NS§16000
CPUs, has a 16-bit-wide data path to memory and
32-bit internal architecture. Before the end of
this year, CPUs implementing the same 32-bit
internal architecture, but with 8- and 32-bit-
wide data paths to memory will also be available,
to allow maximum price/ performance flexibility
within your product line

2

Results for the 68000 were taken from Computer

Architecture News, Vol. 10, No. 4, June 1982,

pp. 17-28. The 68000 was run at 10MHz, with

no Wait States. Source programs in Pascal.
Results for the NS16032 were obtained on a

DB16000 at 10MHz, with no Wait States. Source

programs in Pascal. All variable sizes are 32-bit

3

Results for the 68000 were obtained on a SUN
System at 10MHz, with no Wait States, using
Motorola'’s ROM-based floating point subroutine
package

Results for the NS16032, utilizing the NS16081
FPU, were obtained on a DB16000 at I0MHz,
with no Wait States. IEEE floating point, variable
sizes.

Results for the VAX-11/750 were obtained
without using floating point accelerator.

NS16000

Elegance is everything.

See it.
The NS16000 micro-

processor family will be on

exhibition at WESCON.

Talk with us.

Please call the National Sales
Representative nearest you
for more information, and the
answers to your questions.
Ask to meet with one of our
Field Applications Engineers,
too. Or, circle the number
below.

Read about it.

You haven't heard the last
word on the NS16000 micro-
processor family yet. In the
meantime, you may want to fur-
ther your understanding of
what we've accomplished by
requesting copies of NS16000:
Demand Paged Virtual Memory
and NS16000: Benchmarks.

7 National Semiconductor
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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

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

advantage, for instance.
Size. With the SA300 you
can make your personal e
and home systems lessimpos- | i
ing, more, well, personal. - '
Our microfloppy takes up

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

oo

75% less room than a stan-
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.

The 35" Micro-Cartridge provides
maximum media protection

of peanut butter and jelly.

Want to learn more?

We'll do 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.

See us at Comdex Booth #3319

Milpitas, 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, UK. (44) 4862-24527 Hamilton/Avnet, authorized distributor
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LETTERS TO THE EDITOR

(continued from page 16)

CAD and the user

In the May 1983 editorial, I noted your
request for comments on computer work-
stations. I regularly use three pieces of
computer-aided design equipment: a
desktop computer running packaged
design analysis software and my own pro-
grams, a printed circuit board design
computer, and a microprocessor software
and hardware development station.

In all cases, my work involves entering
a fair amount of data in a text format.
These units are shared with five or six col-
leagues. As work must be saved for later
use, each unit has a tape unit for this.
The microprocessor development station
(MDS) also has disk-based storage.

The tapes for each are identical, but
tapes can only be read on the unit that
wrote them. The formats are all different.
While this is acceptable for program files,
it is sad that text files cannot be trans-
ferred. Often one terminal is free and I
could at least get my data in. The three
units are an HP 85 desktop, an HP 64000
MDS and a Racal Cadet pc board
designer. The latter uses an HP 1000 series
terminal! If Hewlett-Packard cannot
make three products that use identical
tape transports with the same format,
what hope is there for the rest of
industry?

This leads me to another point that I
think is very important. It is unlikely that
a universal workstation will be produced
that is cheap enough for most companies
to give one to each of their designers. Ter-
minals on a central system may be one
answer, but here again, the initial cost
is high.

I feel that there is a strong case for a
modular approach; a set of units that
stands alone or that can be integrated to
provide an adaptable workstation. It is
important that the module cost and the
initial entry fee, in terms of hardware and
software, be low enough for even the
smaller firms to buy. It is in this area
where improvements in productivity can
have the greatest impact in terms of com-
pany performance. This in turn leads to
increased employment. In larger firms,
the converse tends to be true. The
machines are seen as a means to reduce
expensive labor.

Gordon M. Message
92 Harrow Rd
Leighton Buzzard
Bedfordshire

LU7 8UQ

England
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Pirates ahoy

This is in reference to Chris Brown’s
article, ‘‘Setting Sail against the Software
Pirates’’ (June 1983, p 30). Here at LM,
we are both end users and software
manufacturers in the microcomputing
industry who vigorously uphold the
rights of software authors, and abhor
software piracy.

We contend, however, that software
manufacturers (especially in the micro-
computing industry) encourage software
piracy with artificially high software
prices. Of course, the author is entitled
to make a living, but by selling a product
for more than the consumer thinks it is
worth, manufacturers help justify the
act of software piracy.

In our efforts to produce quality soft-
ware, we maintain a pricing policy that
enables us to survive comfortably, while
discouraging piracy. After all, a pirate
cannot obtain service from a manu-
facturer or manufacturer’s representa-
tive when a problem occurs. It is the
manufacturer’s responsibility and duty
to put the pirates out of business, not by
legal remedies, but in the marketplace
through intelligent pricing policies.

Lewis J. Metzger

LIM Computer Consulting
96 Orchard St

Garfield, NJ 07026

Economic reality
With floppy disks selling for $1 each,
how low are you willing to go?

Chris Brown
Technical Editor

A bit of an error
This is just a note to call attention to a
typo in Gary Martin’s article, ‘‘Virtual
Memory Management Expands Micro-
processors’’ (June 1983, p 169), that was
generated by this office for National
Semiconductor. No doubt, others have
commented on it already. As editor and
writer for [EEE Spectrum for many
years, I know the feeling and the futility
it sometimes brings.

The error appeared on the second line
of the subtitle. It should have read

‘24-bit”’ rather than ‘‘124-bit’’ virtual
address space. A startled reader should
have recovered by the time the last para-
graph on the page (where it is referenced
correctly) was reached, anyway.

Thank you for the coverage of this vital
development in the microprocessor art.

Marce Eleccion

Paul Purdom & Co
1845 Magnolia Ave
Burlingame, CA 94010

Right model, wrong function

Many thanks for the mention of
Metheus Corp products on p 156 of the
July 1983 article, ‘““Workstations That
Take Chip Design from End to End.”’ I
must point out, however, that the
Omega 400 is not a workstation “‘intelli-
gent enough to handle an entire design
problem from back to front.”’

The Omega 400 display controller is a
complete graphics processor. It inter-
faces with a host computer and color
video monitor, and provides a 1024- x
1024-pixel display, as well as the drawing
speed and other features the article
mentions.

The system that does ‘‘handle an en-
tire design problem from back to front’’
is the Lambda 750 engineering work-
station, which was described quite well
in the following paragraph on p 156.

Bob Behrens
Metheus Corp

PO Box 1049
Hillsboro, OR 97123

Search for interfaces

I am looking for some companies that
manufacture communication interfaces
capable of emulating 1BM controllers, the
purpose being to hook non-IBM periph-
erals onto I1BM mainframes at a competi-
tive price. If you know of any reliable
firms producing such items, would you
please be so kind as to let me have their
addresses, or pass my request on to them?

Renato Covi
Via Padova, 95
Milano

20127

Italy







EBEEEEE vax wrso g — =

A, | n————"—""\
A R

0 00000006 A0 00000100 WFC FRONM Ty TN O M FODT

D1 12345678 AL 00080000 - O000000-000000 O OFF B7 > BO 000230 O

B2 00005555 A2 00050003 § O0DOOO-OOFFF 1 RAM B DO OFF
33 00056789 A3 00042354 3 OOBOOO-OOFFFF 2 R 2 WD OFF
4 FFFFO000 A4 OOFOFFOE B WD OFF
5 00770077 A5 00000000 SFC § B UDEF  OFF
16 O0000FFF A6 OOFOFEFE DFC § 55 WDEF  OFF
7 COBEBEER US 000014FE YBR 00000100 TS IXMWZVC EFC 36 BDEF  OFF
PC 000200 55 0000FO SR 2708 01700101 6 B7 LOGICAL W

EXTERNAL F BBEB I WV LL RH R

LOCADEFSS DNSTRUCTION  DATA 76843210 CACREPWPE DD SLWI
99 00220 TRP 30 4E40 00000000 6 4111 7110 00 1141
500 00022E WOP 4E71 00000000 6 1111 7 111 00 1111
01 00034 DATA 022 00000000 § 1111 7 110 00 110

502 00030 DATA 2700 00000000 5 1111 7 110 00 110

503 000372 DATA 0000 00000000 5 1111 7 111 00 11 0

04 000FFe DATA 0080 00000000 5 1111 7110 00 110

50 000180 DATA 0000 00000000 5 1111 7 111 00 111

06 000182 DATA 0230 00000000 5 1111 7110 00 11 1

IypE: 68010

& EBER: 8000 K

& so:

e HIIE: Comwo

|
|
|
|
|

RETURN




WAKE UP YOUR SLEEPING GIANT.

INTRODUCING THE FIRST MULTI-USER P DEVELOPMENT SYSTEM T0 BRING
ALLTHE POWER OF VAX TO EVERY DESIGN TEAM MEMBER. EMUNET-2.

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 ?acilities, 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.
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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 VAXto 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

pP 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.

European Distributors: Austria: Walter Rekirsch,

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 EMUNET1
with a PDP-11° 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,
the{l 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 development
project, you'll find our system ‘Orfers unequaled coordi-
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 ( o > Wescon/&3

E s{:s 222) 235555; Denmark: Instrutek, (45 5) 611100; France: YREL, (33 3) 9568142; Netherlands: Software Sciences, (3120) 461331,
sweden: Aktiv Elektronik AB, (46 8) 7390045; Switzerland: Instrumatic AG, (411) 7241410, United Kingdom: MSS, (44 494) 41661; West Germany: Instrumatic Electronic GmbH,

CIRCLE 16

49 89) 852063.

COMPUTER DESIGN/October 1983 25




There’s no end to it.

Stop searching. Nobody offers you a greater
potful of planar intercannect solutions than
Amphenol.

Our expertise in the design, development
and production of Spectra-Strip” planar
cable, IDC connectors and complete inter-
connect systems, makes it easy for us to
make planar assembly easy for you.

You can get the quality products and service
you need. Fast. We make more varieties of
planar cable for special applications than
anyone else. Anywhere. Of course, we've got
a wide range of IDC connectors to match.

©1983 Allied Corp

From computers, to communications equip-
ment, to instrumentation, Spectra-Strip
cable and connectors are your cost-effective,
no-hassle interconnection solution.

Get our quote on complete assemblies.
We can give you a uniquely engineered
planar system that will lower your total
installed cost.

In planar products, there’s no end to what
we can do for you. And we're easy to find
today. For more information, technical and
application data, and prices. ..
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Call the Amphenol planar quote line 1-800-227-0203
Amphenol

An @msb Company

at WESCON/83 — Booth 3610-16
Amphenol World Headquarters: Oak Brook, IL 60521
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Make you Amphenol connection
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METHEUS
OEM GRAPHICS

STILL
A GENERATION
AHEAD




INTRODUCING (2500
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 1500,
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

MERELS

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 2400 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.

ot

Ny
sl
g

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

CIRCLE 18




SYSTEM TECHNOLOGY/ (/=100 SVSTENS

High capacity optical disk system appears at last

SA801 8" floppy for size comparison.

Shugart Corp’s Optimem 1000 laser-based optic

al disk drive is shown with an

Until recently, optical memory aimed
at computer systems has been basi-
cally a laboratory project. But the
Optimem 1000, a 1G-byte optical disk
from the Optimem Division of
Shugart Corp (formerly Shugart
Associates), is about to appear for
1984 systems.

The Optimem 1000 produces a
‘‘write-once, read-often’” disk—it
cannot be erased and rewritten, since
the laser permanently deforms the
reflective material in the process of
writing. This was viewed as a dis-
advantage when the technology was
first investigated, but it is now seen
as a way of creating archival com-
puter records.

Magnetic records decay over time,
and valuable data and imagery can be
lost. However, the optical medium
used in this system has a very long
lifetime. Although no body of expe-
rience with the medium exists as yet,
testing indicates that it should survive
in readable condition for several
decades.

The system uses a gallium alumi-
num arsenide semiconductor laser
operating at a nominal wavelength of
830 nm and a peak power level of 15
to 20 mW, to write data on one side
of a 12" optical disk. Data are writ-
ten as circular or slightly elliptical
bubbles in the proprietary reflective
disk surface developed by Thomp-
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son-CSF (Paris, France). Since the
track width is, in effect, the width of
a data bit, the bpi and tpi are equal
at 14.5k. Reading is done with the
same laser, but at much lower power
(1 to 2 mW). Laser light is reflected
from the data surface and detected by
a photodetector. Lack of a signal,
due to a dark area produced by a
bubble in the surface, is interpreted
as 1 bit.

Optical disks for the system are
pregrooved and preformatted in a
manner similar to that used for
Laservision optical video disks and
digital audio disks. Precision mas-
tering allows Thompson-CSF to pro-
duce large quantities of disks with an
areal density of 2 x 108 bpi2, and to
price them at approximately $100
each in OEM quantities.

A voice coil actuator similar to that
used for magnetic disk drives controls
the optical read/write head. Average
access time is 150 ms, and the
maximum data rate is SM bps. A
hardware board developed by Cyclo-
tomics (Berkeley, Calif) handles error
correction. As data are written to the
disk, an additional 80 bytes of redun-
dant data are added to each record.
When each record is read back, the
error-correcting circuitry uses an
improved Reed-Solomon code to
ensure an error rate of less than one
error in 10!2 bits read. The error-

correcting circuit imposes a delay of
two record times, which is approxi-
mately 217 pus at a nominal 5M-bps
data rate.

Areas such as medical imaging (ie,
X-rays, and CAT-scanning data),
archival storage of accounting or
security data, and distribution of
large data bases are all likely system
applications. In addition, ‘date
stamping’’ individual records would
enable the system to serve as a
pseudoread/write disk—only the
most recent copy of a file would be
returned in response to a request for
a given file name.

Similar systems to be announced

Several other companies are pre-
paring to introduce similar optical
disk systems in the near future, ac-
cording to informed industry sources.
For instance, Storage Technology
Corp (Louisville, Colo) has an-
nounced that it will be shipping eval-
uation units this fall, with volume
shipments in the spring of 1984.
RCA’s Government Systems Division
(Moorestown, NJ) is also working on
an optical memory unit, although
when it will be introduced is not yet
clear.

More directly competitive, Optical
Peripherals Laboratory (Colorado
Springs, Colo), a joint venture of
Control Data Corp (Minneapolis,
Minn) and Philips (Eindhoven, the
Netherlands), is expected to introduce
a 1G- to 5G-byte unit soon. NEC
Electronics U.S.A., Inc (Santa Clara,
Calif) showed a demonstration unit
privately at NCC this year. Several
other Japanese companies including
Sony, Hitachi, and Matsushita will
reportedly introduce units at the
Osaka Business Show this month. All
of these units will be aimed at the
domestic market for graphic storage
of Kanji (ideographic) text.

Another possible entrant is Thomp-
son-CSF, the optical disk manu-
facturer that is expected to show a
rotating optical memory unit at
Comdex in Las Vegas next month.
Shugart and Thompson do have a

(continued on page 32)




Focus on Cross-

omain Analysis: The
Electronic Workbench!

Cross-domain
analysis is a new tesl
methodology that
requires the combina
tion of two or more
distinct measurement
functions to trace or
quantify hardware and
software interactions.
The table
below describes some
of the many analysis
tasks that fall into the
cross-domain category.
The need for
cross-domain analysis
has grown out of the
increasing complexity
of hardware and soft
ware functions.
Although cross
domain analysis can
be achieved by inter
connecting individual

1. Verify your system'’s Trigger state section from waveform
power-up subroutine section. State analyzer captures
when +5V power is first power-up subroutine; waveform ana-
applied lyzer captures associated +5V turn-on
characteristics

~

Trigger timing section from state sec-
tion. Timing analyzer captures 1/0
hand-shaking signals and data; state
analyzer captures associated /0
subroutine

Monitor 1/0 hardware
subsystem operation
when /0 subroutine is
executed

w

Trigger state section from timing sec-
tion. State analyzer captures interrupt
subroutine; timing analyzer captures
hardware interrupts

Examine interrupt sub-
system software
execution

IS

Trigger state section from timing sec-
tion which in turn is triggered from
waveform front-end. State analyzer
captures process controller software
timing analyzer captures digitized
transducer output when triggering by
the analog input crossing a pre-set
threshold.

Trace overall hardware
software interactions
in a process controller
product

Start counter-timer with subroutine
entry address and stop it with exit
address. Counter-timer's interval mode
then reads execution time

(5]

Measure subroutine
execution time.

instruments from different manufac-
turers—interfacing problems and
operational complexities has made
this approach impractical.

Because of this fact, a trend is
developing towards the Electronic
Workbench. An Electronic
workbench is defined as a multi
functional instrument system where
all measurements are controlled
through a single ASCII keyboard and
all results are displayed on a single
CRT. In its basic form, such an
instrument system is typified by the
NPC-748.

For more advanced
tests and test automa
tion, a floppy disk and
an operating system
are added as typified
by the NPC-764.

The Electronic
Workbench is not a
new concept. Prior to
the incorporation of
the microprocessor
into test equipment,
the only advantage
that early multifunc
tional instruments
offered was compact
packaging. For each
test function, dedi
cated switches still
had to be set, knobs
still had to be rotated
and readouts
interpreted. There
was no unified test
methodology.

With the NPC-700 series, the
historic objections that users had to
multifunctional instruments were
overcome. This was accomplished
by using a single ASCII keyboard
and CRT interface and a “start sim
ple and build” test methodology
that allows routine, independent
measurements to be performed with
little or no set-up. As increasingly
complex measurements are needed,
more powerful functions are
accessed on an “‘as required” basis.
For cross-domain analysis simple
keystroke commands are used to
link various internal analysis
resources.

For a complete set of Designer Notes, call

(800)-NICOLET, (415) 490 8300 (Calif.); In ‘
Canada: (416) 625-8302. TWX: 910-381-7030,

Nicolet Paratronics Corporation, 201 Fourier

Avenue, Fremont, CA 94539.

= Nicolet

Leading The Way In Analysis Technology
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High capacity
(continued from page 30)
technology transfer agreement, but
no agreements on joint marketing.
Prior to these announcements,
Shugart was predicting the introduc-
tion of an optical disk unit in early
1984. The reason for the early intro-
duction, and showing of sample
drives at Comdex, may be the immi-
nent appearance of the other manu-
facturers’ units.

The Optimem 1000’s dimensions
are 7" x 17.6” x 24" (18 x 44.7 x
61 cm), and it weighs approximately
50 Ibs (23 kg). Price for the system
is approximately $10,000 in unit
quantities, and $6000 in quantities of
500, with appropriate OEM discounts.
A Small Computer System Interface
(scsi) bus controller is in develop-
ment, but pricing has not yet been

determined. Evaluation units are
scheduled for shipment in the first or
second quarter of 1984, with volume
shipments expected in the third or
fourth quarter. Shugart Corp, Opti-
mem Div, 475 Oakmead Pkwy,
Sunnyvale, CA 94087.

—Sam Bassett, Field Editor
Circle 240

Vendors hedge on rigid disk interface specs

Fence-sitting remains a popular occu-
pation for many vendors of 5V4”
Winchester disk drives and controllers
as two announced interface pro-
posals jockey for position to replace
the ST506 interface in high capacity
drives. The Enhanced Small Disk
Interface (ESDI) and the American
National Standards Institute (ANSI)
BSR X3.101 are both being proposed as
standards. ESDI supporters include
Maxtor Corp (Santa Clara, Calif)
and OMTI (Campbell, Calif), while
Priam Corp (San Jose, Calif) and

Xebec Corp (Sunnyvale, Calif) just
as vehemently advocate the BSR
X3.101 specification.

As yet, however, most drive and
controller manufacturers remain
uncommitted to either interface pro-
posal. High volume manufacturers
including Seagate Corp (Scotts
Valley, Calif), Shugart Associates
(Sunnyvale, Calif), and Tandon
Corp (Chatsworth, Calif) have not
participated in the debates concern-
ing either interface. As a result of in-
ertia contained within each proposal,

High Performance 5% ” Rigid Disk Interfaces

Parameters ANSI BSR X3.101
Data 10M bps
transfer
rate
Cables Single 50-pin
Data Yes
separator
on drive
ST506-type No
protocol
Compatible No
with ST506
controllers
and drives
Drive Priam
vendors
Controller Xebec
vendors DTC
Interphase

Enhanced Small Modified
Disk Interface ST506
10M bps 8.2M bps

(ST506 compatible)

34 and 20 pins 34 and 20 pins

(ST506 compatible)

Yes No
Possible in Yes
step mode

No No

Disctron Evotek
Memorex Vertex
Maxtor
MPI/CDC
OMTI OMTI
DTC DTC
Emulex
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it may be six months to a year before
one interface emerges as an industry
standard.

Interface comparisons

Although the debates typically
characterize distinctions, the ESDI
and BSR X3.101 specifications have
many similarities when implemented.
Perhaps the most important com-
mon attribute is the data separator’s
placement on the drive rather than
on the controller. Both interfaces
also transmit data in a serial mode
where the drive is told to go to a
specified track and sector and begin
read/write operations.

Cost was a major factor in the
way that the older ST506 and its 8”
SA1100 predecessor were imple-
mented. To keep the price of the ini-
tial sT506 drives down, the drive
interface was kept as simple as pos-
sible, with the disk controller con-
taining most of the intelligence.

Therefore, the controller must
not only separate the clock and data
signal from a multiplexed line, but
generate step pulses as a means to
step across individual tracks before
read/write operations can occur.
Although several vendors buffer
step pulses to reduce seek times, the
significant overhead involved in the
stepper mode limits the ST506 inter-
face’s ability to handle higher disk
capacities with fast access times.

In contrast, removing the clock
signal from the data at the drive
itself (as in the more expensive ESDI
and BSR X3.101 interfaces) allows

(continued on page 34)




“DEC AND HP
HAVE A LOT
TO OFFER.
EXCEPTATRUE
REAL-TIME,
SINGLE BOARD
COMPUTEKR:

INTRODUCING THE emanging real-time af
SINGLE BOARD CLASSIC. = : perfdance, real-time computer

with a CPU, 512K bytes of memory, I/O processor,
floating point unit, and console interface allona
single board.

Offering the performance of a minicomputer at
amicrocomputer price, the Single Board CLASSIC
is fully compatible with the CLASSIC I line of real-
time computers. Using MAX [V, the fastest real-time
operating system in the industry, CLASSIC com-
puters respond to external events in microseconds,
simultaneously handling thousands of interrupts
per second.

The Single Board CLASSIC. It’s the real-time
computer you can not get from DEC and HP. For
more information, call our toll-free number today.

1-800-327-7042

West McNab Road, PO. Box 6099, Fort Lauderdale, FL. 33310, (305) 974-1380
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Vendors hedge

(continued from page 32)
individual clock and data lines to be
used. Data rates are extended to
10M bps through the use of non-
return to zero, change on 1 (NRZ1)
data encoding techniques, rather
than holding to the slower rates via
modified frequency modulation
(MFM). Disk drives can readily sup-
port capacities exceeding 100M
bytes with the higher data rate. In
addition, the serial transmission
mode called for in either proposed
interface can keep average access
times down to 35 ms.

Compatibility questions

With much in common, the BSR
X3.101 and ESDI specifications seem
to differ only in the physical cable
used and ambiguities within the
command set. Yet, such minor dif-
ferences raise compatibility ques-
tions significant enough to delay the
manufacturers’ commitment to
either interface. Only four of the 15
drive vendors endorsing the ESDI
proposal are actively designing

products—Disctron, Inc (Milpitas,
Calif), Magnetic Peripherals, Inc/
Control Data Corp (Oklahoma
City, Okla), Maxtor, and Memorex
Corp (Santa Clara, Calif).

Likewise, Priam Corp has failed
to win over other principal vendors
of 8” BSR X3.101 drives, such as
International Memories, Inc
(Cupertino, Calif) and Micropolis,
(Chatsworth, Calif) which are most
likely to implement that interface on
their 5% ” products. Most controller
manufacturers show no preference
for either interface. Perhaps as a
compromise, Data Technology
Corp (Santa Clara, Calif) hedges its
bets by having controllers available
for either interface.

Cost and technical superiority
play little part in the deliberations.
According to Priam Corp’s calcula-
tions, the cost of implementing
either interface on a computer Sys-
tem differs by less than $2. Both
factions agree that neither interface
is technically superior to the other.

FAST

Success.

In 1978 we introduced the FAST™ family of
high-speed logic.

In 1983 we had our first million-unit cus-
tomer. And will have FAST LSl into production,
for a total of 100 FAST devices.

For the FAST in your future, see your
nearest sales office or distributor or contact
the Product Marketing Dept., Fairchild Digital
Products Division,
333 Western
Avenue, South
Portland, Maine 04106.

T S S
FAIRCHILD

A Schlumberger Company

FAST is a trademark of Fairchild Camera and Instrument Corporation for Digital Products. Fairchild Camera and Instrument Corporation.
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The major delay seems to stem from
the extensive redesign involved in
moving the data separator to the
disk drive. This in turn causes each
vendor to carefully scrutinize each
interface for any other required
modifications.

The BSR X3.101 specification
changes the 2-cable connection (34
and 20 pins) used in the ST506 inter-
face to a single 50-pin ribbon cable.
The ESDI proposal retains the same
cable setup used in ST506, but
redefines many of the signals for
serial operation. A stepper mode is
also specified in the ESDI that retains
most of the ST506 signal definitions
and commands, while still transmit-
ting NRzl-encoded data. BSR X3.101
also specifies an 8-bit wide bidirec-
tional bus for the command proto-
col, while ESDI uses a 16-bit serial
line—another difference noted
among the specifications.

Perhaps more troublesome than
physical differences is whether
either interface can be thought of as
a standard, whether de facto, as was
the ST506, or blessed by a sanctioning
body such as ANSI, IEEE, or ISO.
Compeatibility of different vendors’
disk drives built to a published spec-
ification with different controllers
built to that same specification has
become of extreme importance.

Both interface proposals contain
enough ambiguities in their pub-
lished specifications to hinder com-
patibility among different drive and
controller implementations. Even
sanctioned standards cannot deter-
mine who is responsible if drives
and controllers do not work with
each other. There are incipient,
problematic concerns surfacing
from each interface proposal.

The ESDI still contains unresolved
questions regarding maximum data
rate (20M or 24M bps), as well as
specific soft-sectored formats and
run-length limited codes. The BSR
X3.101 specification is so broad in
implementing optional command
sets that several vendors, including
International Memories, Kennedy
Co (Monrovia, Calif), Micropolis,
and Priam have discussed what
should be considered a ‘‘standard”’
implementation of the interface for
8" disk drives. Several vendors agree

(continued on page 36)




: ipulations
in seconds, not hours.

With Mini-MAP...The Array Processor
For The Graphics OEM

For tough image processing
problems like pixel rotation,
picture regeneration, or hid-
den line removal from wire
frame models, Mini-MAP
gets results in seconds, not
hours. Attach a Mini-MAP,
model MM-111, to a PDP-11
UNIBUS and you have an
interactive number cruncher
that is ideal for image processing,
CAD/CAM, solid modeling,

simulation, and animation.

Shared memory simplifies programming and
provides the unprecedented throughput necessary
for truly interactive image processing of complex
algorithms. 32-bit floating point arithmetic, along
with 7 MFLOPS of number crunching power, adapts
to any input data format with ease.

A scientific sub-

routine library

of FORTRAN

J callable routines
including an

expanding selection of

image processing algorithms

Courtesy of Al Barr, Raster Technologies, Inc

is available for Mini-MAP.
For optimum performance,
high-level FORTRAN
control languages are

provided for both the host
and Mini-MAP.

Memory is expandable up to
16 MBytes. Configurations
include a four-board set with
DEC-type backplane or
fully packaged systems.
System integrators are finding Mini-MAP is the most
cost-effective number crunching solution for image
manipulation. Write for information or call toll-free

1 800 325-3110 for applications assistance.

B 32-bit floating point precision

® Shared memory UNIBUS interface

m 150 FORTRAN callable arithmetic routines
®m Up to 16 MBytes of memory

® 1024 x 1024 2-D real FFT in 8.8 seconds

® 1280 x 1024 4-color image rotation (Raster Scan
Storage Format) in 27.5 seconds.

DEC, PDP-11, and UNIBUS are trademarks of Digital Equipment Corp.
Mini-MAP and MM-111 are trademarks of CSPI

Sl

THE ARRAY PROCESSORS
40 Linnell Circle, Billerica, Massachusetts 01821 « 617/9792-6020 » TWX: 710-347-0176
CIRCLE 22
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Vendors hedge

(continued from page 34)

that a similar effort is needed to
bring the BSR X3.101 proposal into
the 5% " realm. Questions pertain-
ing to soft-sectored formats and
run-length limited codes are also not
fully addressed in the BSR, although
general provisions are made for both.

Pushed to the limits

Because of these unanswered
questions, some vendors are choos-

WEVELOPRIENT SYSTENS

ing a third path to higher disk
capacities. That is, to push the
proven ST506 interface past its pre-
sent SM-bps data rate. Both Evotek
Corp (Fremont, Calif) and Vertex
Peripherals (San Jose, Calif) plan to
increase the data rate to around 8M
bps, while retaining ST506 signal def-
initions and commands.

However, compatibility with
other sT506 disk drives is lost since

modifications are needed to the data
separator (primarily changing com-
ponent values for resistors, capac-
itors, and crystals) and to some
firmware portions of the controller.
Other vendors are investigating this
modified ST506 interface as an
interim solution until either BSR
X3.101 or ESDI emerges as the indus-
try leader.

—Joseph Aseo, Field Editor

Software tools automate circuit designs

Design automation systems grow by
adding software tools to a hardware
base. Both hardware design and
verification become relatively auto-
matic using circuit design software
running on Daisy Systems Corp’s
Logician and Gatemaster design sys-
tems. One package lets users design
and realize finite state machines; the
other two use the data base created
for the company’s logic simulator to
help build testability into I1Cs and
systems, and to verify the testability.

A finite state machine (FSM) is a
common way to describe what a cir-
cuit is intended to do, and in what
order. Every possible action is
described, as well as every possible
reaction to inputs. However, build-
ing an FSM manually, even with
PLAs, is a time-consuming and
€rror-prone process.

Daisy Systems’ hardware com-
piler includes a graphic language,
which uses three symbols, for
building state machines. A state box
describes the outputs of the system
between clock pulses, a decision box
shows the possible results of inputs
to the system, and a conditional out-
put box depicts which outputs occur
as the system changes from one state
to another. An underlying assump-
tion is that the system changes state
every time a clock pulse is received.

In addition, the hardware com-
piler can translate the graphic repre-
sentation to a linguistic one, which
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STATE 0 | 000 STATE 3| 011
RG RW

STATE 1 | 001
BR

STATE 4| 100

0

up

1
STATE 2 { 010
WG

0 IUPO

1

LAMP TEST| 111

As part of Daisy Systems’ hardware compiler, a simple finite state machine
controls a set of four lights, noted as red (R), green (G), blue (B), and white (W).
There are six distinct states, and two input signals (UP and sTtoP). The flow of
control passes from a given state (boxes) through a decision point (diamonds) on
every clock pulse. When STOP is true, the FsM cycles forever through a lamp test

(state 111).

can be compiled into a procedure
for programming a logic array. The
two major constructs of this lan-
guage are the familiar IF (variable)
THEN. . .ELSE...and NEXTSTATE.
The user can also enter a description

of the state machine directly in the
PLA compiling language.

At this point, the compiled PLA
specification can be run through a
minimizer to find the minimum

(continued on page 38)




THE NEW ICD
ADVANTAGE

(! =]
CLOCK

Zax Corporation believes in
giving you an advantage in
your In-Circuit Emulation!
Our new ICD-178 8086-8088 In-Circuit
Emulator gives you, as standard features: §
[ Processor Supported 8086, 8088, 8087 §
O Real Time Emulation 8 MHz
(5 MHz for Co-
Processor)
O Emulation Memory 128K Bytes
(Expandable to
1M Byte)

[0 Hardware Breakpoints 3
(4 with event

trigger)
[0 Software Breakpoints 8
[0 Real Time Trace Buffer 4K x 40
PLUS MANY MORE STANDARD FEATURES

7Zax Corporation invites you to see and
compare the advantages of the ICD-178
8086-88. You owe it to yourself.

For complete details and further information

please call:
1-800-421-0982

Zax Corporation ;751170
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IR EYLE
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Software tools

(continued from page 36)

number of inputs and choices
needed to make the state machine
run properly and to increase its
speed. Once the data required to
build an FSM are available, FPLAs,
PLAS, PROMs, or EPROMs can be
programmed via an RS-232 connec-
tion to a device programmer.

The compiler runs entirely within
the Daisy engineering environment
and lets the designer specify circuit
behavior without worrying about
physical implementation. Since the
computer system maintains the
design file, necessary changes can be
made easily, and the state machine

already designed into our modules.

System
Controller
s

68000 CPU
ROM/RAM

68000 CPU
ROM/RS232

3 Reasons

1. Speed up your design - Call today, have evaluation units tomorrow!
2. Improve performance - 16 bit power in a small (100 x 160 mm) size.
3. Save money - and gain flexibility with single height boards.

you should call us for

VME Bus Modules
and Systems.

Complete your design quickly with easy-to-package single height VME
microprocessor modules from MIZAR. All the features you want are

software development system, our VME9000 includes an 8 slot

If you are looking for a low cost

motherboard, a system controller,
a 68000 CPU module, 128K
dynamic RAM module, 4 serial
ports, two 5% " floppy disk drives,
power supply, card guides,
enclosure and CP/M 68K*

Call Toll Free 1-800-328-8322 ext. 41

BYTEWIDE
MEMORY

QUAD
SERIAL

FLOPPY
CONTROLLER

SCSI
INTERFACE

GPIB/IDMA
INTERFACE

VIDEO
CONTROLLER .
MOTHERBOARD

GPIB ;
INTERFACE

*CPIM is a trademark of
Digital Research.

NE MIZAR

B inc

302 Chester Street, St Paul, MN 55107
Phone: (612) 224-8941 Telex: 469542

is verified as correct in the initial
stages of the design process.

Building in testability

Testing complex VLSI devices also
typically eats up time and resources.
Quality control, on the other hand,
is an absolute necessity.

The Daisy testability analyzer
runs on the company’s Logician and
Gatemaster workstations and uses
the same data base as the logic simu-
lator. Both the 1C and system-level
designs can be tested interactively or
automatically with the analyzer.
Used in conjunction with the logic
simulator early in the design cycle, it
can indicate how testable a digital
circuit is and suggest possible
improvements.

After a few iterations with the
testability analyzer, a test program
can be generated for the proposed
circuit. This test program is then
passed on to the fault simulator for
verification. The fault simulator
completes a statistical simulation,
selecting nodes to be tested either at
random, or as specified by the user.
Both visible faults that cause a mea-
surable change in the circuit under
test and invisible faults can be simu-
lated. The program generates com-
prehensive fault reports, a fault
dictionary, and histograms, as well
as supports incremental test vectors.

All three programs are supplied as
part of the standard set of software
tools for new machines, and as no-
charge upgrades to existing systems.
Daisy Systems Corp, 139 Kifer Ct,
Sunnyvale, CA 94086.
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Get your own

If you’re reading someone
else’s copy of Computer
Design, why not get your
own? To receive a
subscription-application
form, circle 504 on the
Reader Inquiry Card.
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This Lundy has an all-pervasive
breath-takingly beautiful 4097th color.
It’s called high resolution.

Lundy’s T5484 Color Raster Graphics Terminals have the highest color resolution available.
Think of that resolution as a Super Hue—a 4097th color—that mixes with all other 4096 colors
to make each as sharp as you’ve ever seen.

ment program to provide the most
comprehensive application packages.

Our 5480 Series of color raster termi-
nals and workstations aren't the only
ones with 4096 colors. But the colors
have never looked so good. Because
resolution has never been higher.

New standards.

The 1536 X 1024 pixels set a new
standard for displayable resolution.
Raster staircasing is significantly reduced
without the complexity of anti-aliasing.

But new standards don't stop with
highest resolution. Areas are filled vir-
tually instantaneously so the 5480 Series
also sets a new standard for polygon fill.

Vector generation sets a new standard,

Lundy will help you
see more in graphics.

When you look at our 5480 Series,
take a close look at Lundy, too. We're a
company thats as good as its products.

A company that balances high tech
with solid business sense.

A company as proud of its service
(one of the largest service organizations
in the industry—39 locations nation-
wide) as its engineering expertise.

A company you can count on to help
you see more in graphics—and get

too. The time lapse between the mo-
ment you draw until the picture is
generated is as much as 50 percent
faster than many others.

Enemy of obsolescence.

You shouldn’t be forced to ditch
programs in place when you buy a new
terminal. For that reason, standard with
all 5000 Series models is a Tektronix

Lundy’s 5484 color raster design workstation.

4010 or 4014 Emulator with mixed-mode
software switch for enhancing existing
programs with color-native protocol.
Currently, our terminals can be driven
by many of the leading software prod-
ucts. And the list is growing rapidly.
Because Lundy is committed to an ag-
gressive third-party software develop-

more out of graphics—both now and in
the long term.
For more information, write
Lundy, Glen Head, New York 11545,
or call: (516) 671-9000.

®

LUNDY

The Lundy 5484 displays 16 high resolution colors at a time. User downloadable character fonts; programmable character sizes.

N = -
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Shareis
the reward
for quality:

We’ve been rewarded.
Computer Memories is the
leader in large-capacity 5%" Win-

chester disk drives. That didn’t
happen by accident. We simply deliv-
ered the high quality that the
market demands.

We did it with optimum design
and strict quality control. By using
proven concepts and only quality
materials, and then completely test-
ing for all possible defects.

For instance, every Computer
Memories drive is placed in a dedi-
cated burn-in room at 120°F and
then operated constantly for three
full days. If there is even a slight
out of spec condition, it isn’t shipped.

We also make random selec-
tions of drives and submit them to life
tests, in which they are operated
day after day, month after month.
The eighth unit we ever produced
is still being life-tested, and is still
running strong.

The result of all this testing is
a remarkable plug-and-play reli-
ability record for our complete
line of 12, 19,

26 and 40-

megabyte

drives. It’s a

reliability

record that

nobody else

within the industry can match.
That’s why we have a position in
the market nobody can touch.

The capacity leader.

Computer
Memories
=—= Incorporated

9216 Eton Avenue, Chatsworth, CA 91311 (213) 709-6445/

Ft. Worth, TX, (817) 332-7859/ Costa Mesa, CA, (714)

241-9260/ Springfield, MA, (413) 783-2386/In Europe: CIRCLE 26
Bray-onThames, Berks, UK, 06283-4281 Telex 847591.

For small quantities, call Schweber Electronics,

(800) 645-3040.







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-
Irvine (714) 6752928 « Santa Clara (408)

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 couldn't buy
enough of it to build drives in efficient
quantities.

We solved that problem by building our

1721, Telex: 194794. Regional Sales Offices:
727-4545 « Frankfurt, West Germany 61072091, Telex



UR COMPETITION,
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 3
and closed-loop, from 6.4 to 50 MB. But

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

will soon be offering 5/4" 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) 851-2322  Atlanta (404) 934-0620 « Chicago (312) 5307401 = Dallas (214) 423-6260
41547 » London, England (0734) 664-6/6 Telex: 848411. Distributors: Hall-Mark, Kierulff, Schweber.

CIRCLE 27




SYSTEM TECHNOLOGY/ [

g

EIORN ENIESYSTIENS

Symbolic debug, code analyzer ease microprogramming

Microprocessor and bit-slice de-
signers benefit from symbolic debug
and performance analysis features
added to Step Engineering’s Step-7
firmware integration and test sta-
tion (FITS). The microcode develop-
ment system now displays source
code so that users no longer need
refer to an assembler listing to inter-
pret the address sequence in the
trace buffer. By applying labels that
remain the same from one assembly
to the next, users can also specify
addresses. In addition, performance
optimization allows offline analysis
of the trace buffer contents to show
address, event, and time-interval
distributions.

Symbolic debug capability con-
sists of two elements: user source
(USOURCE) and wuser symbol
(USYMBOL). USOURCE allows users
to read instruction mnemonics and
labels directly rather than having to
painstakingly correlate them with

the numeric display or printout of
the microcode. By interleaving lines
of source code with the display of
the writable control store’s contents
USOURCE permits easy comparison
with the original assembly listing.
By allowing users to reference mem-
ory locations with source code sym-
bols, USYMBOL provides a bridge
between microde and program
source code.

When the trace buffer contents
are displayed, they very often con-
tain realtime address sequences that
jump around a great deal. The inter-
leaved source listing allows users not
only to see the instruction source
listing in the order of execution, but
to check the current machine state
also stored in the trace buffer.

In addition to defining and using
symbolic names to specify addresses,
designers can use them to specify
breakpoints. Thus, after one or
more reassemblies, which can alter

Mouse Controls
Cursor Control The Easy Way

They operate on any surface. They're easy to use. And they’re durable.
They’re the new Series 122 mouse for cursor control. From

Measurement Systems, of course.

The key feature of these versatile user friendly position entry
devices is the long-life x and y optical encoders. They’re independ-
ently driven, with very low friction and torque requirements. That
makes the controls exceptionally easy to use. And it reduces to a
bare minimum the chance that dirt or loose materials will interfere

with normal operation.

You can get any of the Series 122 :

mouse controls with quadrature
square wave output, scaled pulse

output, variable pulse rate or coded
digital, in up to 3 function switches.

Standard counts range from 20 to
300 per inch of mouse motion.

Once you've seen these controls
in action, you'll be a confirmed
mouseketeer, too. Contact us for
more information.

m Measurement Systems, Inc.
121 Water Street, Norwalk, CT 06854 203-838-5561
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the position of addresses, the func-
tional breakpoints defined as sym-
bols will remain in the desired
program flow locations.

This proves quite convenient when
used with the Step-7 GO command, a
‘“jump and execute’” command for
the target processor. Instead of
specifying an absolute address,
users name the starting point and
desired breakpoints, using their
labels in much the same manner as
with a microprocessor development
system.

The performance optimization
and analysis tools operate with the
logic (LSA-1), which is part of the
Step-7 development system. They
deal with the fact that microcode,
even after it is debugged and run-
ning correctly, may not be running
efficiently.

Event occurrence allows both
16-bit addresses, and 16- or 32-bit
data that are entered in the trace
buffer, to make up an event. Since
not every event bit is pertinent to the
analysis, it is possible to use a
‘“‘don’t-care’”> mask to disable
selected bits. Thus, an event can be
address, data, or some user-defined
combination of address and data.
Up to eight events can specify any
given analysis.

Time interval measurement de-
picts a histogram of the time spent
in a given memory range. The
address histogram displays the per-
centage of time spent in specific
addresses as defined by their sym-
bolic label.

Analysis results are used to detect
problem areas and to determine
minimum, maximum, and average
times for ‘“‘wait’’ or ‘‘status check’’
routines. Step-7 typically sells for
$20,000 with 30-day ARO availabil-
ity. Step Engineering, 757 Pastoria
Ave, Sunnyvale, CA 94088.
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Premier Edition Preview—
Portable computers—in
late October.




THE WY-50.

PRET

A NEW GENERATION OF|

Pty g

V-COST TERMINALS FROM WYSE.

Never before has anyone put so much ‘\‘;‘ ‘\ | e RIS S contact
into something so small. The WY-50 gives — - : L el WYSE
you big terminal features without occupy- - IR and we'll
ing your entire work-space. This took FEATURES: send you a

revolutionary design. Design a lot of « 14" Screen ; brochure filled with everything
people couldn’t accomplish for the price. ., g/132 column you need to know. The WY-50. The full-
But we did. fannint featured terminal with the small price.

In fact, the WY-50 introduces a new stan- * Soft-set up mode. .
dard for low-cost terminals. You geta « High resolution characters. Make the Wyse Decision.
compact, full-featured design that meets  « Low-profile keyboard.

the most advanced European ergonomic  * Industry compatible. Al e
standards. 30% more viewing area than  « Only $695.00. WYSETECHNOLOGY, 3040N. First St.,

4 - . ; ) ) g CA 95134, 408/946-30 TLX 910-33&7
ztsatll}\e;rgosrf\eéens And a price tagas small g1 more information on the revolution- i the east, call * 5563, call toll-

ary design, outstanding features and 800/538-8157, ext. 932, in CA 800
The WY-50 sells for only $695.00. unique good looks of the new WY-50, in the midwe:
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Image recorders copy display photographically

Fig 1 Palette computer image recorder produces photographic-quality hard copy
from small computer terminals. Polaroid’s system forms 35-mm color slides from
color or black-and-white computer graphics displays on personal and small
business computers. An optional camera back produces 3% " x 44 " prints.

Cameras could displace the printer
and the plotter as hardcopy output
devices. Some astute people have
brought the camera into the 1/0 pic-
ture where it serves to transfer the
CRT display directly to its hardcopy
image. A simple connection between
the camera and the display’s video
output lets users expose the image
on the spot, producing instant
prints, or with slide-making appa-
ratus, instant slides.

As one might expect, the two
giant camera manufacturers—Kodak
(Rochester, NY) and Polaroid
(Cambridge, Mass)—lead the field
in instant imaging. Other electronic
companies, however, have also
developed systems that are either
based on devices from Polaroid or
Kodak, or are of a unique design.
The companies include Celtic Tech-
nology (Woodland Hills, Calif) and
Lang Systems, Inc (Menlo Park,
Calif).

Whereas high-resolution systems
like Dicomed’s Dicomedia and Gen-
eral Electric’s Genigraphics sport
price tags between $60,000 and
$400,000, these low-end devices fea-
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ture good resolution at prices under
$7000. Polaroid’s Palette computer
image recorder, for instance, costs
around $1500. It was designed speci-
fically for personal and business
computers to make presentation-
quality color and black-and-white
graphics hard copy on Polaroid’s
35-mm Autoprocess transparency
films and on Polacolor instant print
film type 669.

Palette connects to the computer
via an RS-170 video line and RS-232-C
communication line. The compact
unit measures 16”x 8”x 6” (40.6 cm x
20.3 cm x 15.2 cm) and weighs only
12 Ib (5.4 k) (Fig 1). It can be used
with 1BM Personal Computers, and
with Apple 11 Plus and Apple Iie
computers. Polaroid is also deter-
mining Palette’s compatibility with
other computers.

The unit comprises a flat-faced,
920- x 700-line resolution mono-
chrome video screen with a tri-color
filter wheel. The wheel lets even
monochrome-display computers with
graphics capability produce a color
hardcopy output. An internal com-
puter matches exposure parameters

to the film being used, while allowing
users to control color selection and
location.

Palette maintains low cost by
putting its image manipulation fea-
tures in software supplied in diskette
form. Included with the system,
these features allow users to select
any of 72 colors for changing or
adding colors on the film. Users can
manipulate the system to create a vir-
tually unlimited number of color sets
to match or modify a given com-
puter’s color display. Other features
include transfering pre-existing
images from disk to film without
modification, eliminating raster lines
using a fill technique, and exposing a
batch of images through automatic
sequencing.

Driver development

Independent publishers of graphics
software packages are -currently
developing drivers to provide Pal-
ette users with additional options
for hardcopy imaging. These in-
clude hidden surface removal for
3-dimensional graphs, and inter-
lacing to enhance color saturation
and improve image resolution.

Other systems also use Polaroid
equipment. Lang Systems, Inc
(Menlo Park, Calif), for example,
uses its VideoSlide 35 (Fig 2). This
computer graphics camera system is
a 24-kHz line rate version for com-
patibility with high-end work-
stations. These include the Apple
Lisa, the NEC Advanced Personal
Computer, the Vectrix 128 and 384
display systems, and graphics ter-
minals such as the Advanced Elec-
tric Design 767, the Jupiter 7, the
HMW C3419, and the Hewlett-
Packard 2627A. The 24-kHz version
is also adaptable to the Intelligent
Systems Executive Presentation busi-
ness graphics system.

The original VideoSlide 35 is com-
patible with systems that operate with
line rates between 15 and 19 kHz.
These systems include the Apple II,
IBM’s Personal Computer, Texas
Instruments’ Professional Computer
and a wide variety of graphics termi-
nals such as the IBM 3279, the
Tektronix 4027 and 4113, and the
Ramtek 6211 and 6214. Lang claims

(continued on page 48)
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Bulletiﬁ group 29304; Wﬁte to Technic;al Literature Service, Sprague Electric Co., 555 Marshall St.,
North Adams, Mass. 01247. For application engineering assistance, call Mark Heisig at 617/853-5000.

45S-3106

Sprague Series ULN-2000 Darlington Arrays still set the industry standard
for power-interface ICs with improved ratings, hermetic packaging (cer-DIP
'A 4 VBV or side-brazed), and processing to MIL-STD-883. Series

\ I, ULN/ULQ/ULS-2000 (and ULN/ULQ/ULS-2800) high-
=4 voltage, high-current arrays have been driving relays,
solenoids, stepper motors, LED and incandescent displays since Sprague

Y o introduced the ICs a decade ago. For Engineering
SPRAGUE

THE MARK OF RELIABILITY

a Penn Central unit
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Image recorders

(continued from page 46)

that both versions allow users to
generate 35-mm slides, at a cost of
less than $0.50 per slide, in as little
as half an hour, from images off
these types of terminals. In a com-
parison, the conventional method of
generating slides can take as long as
three weeks from an outside studio
and can cost up to $30 a slide.

To operate VideoSlide 35, users
need only load standard 35-mm film
into the camera and press a button.
No additional software is required
for system operation. The 24-kHz
version costs $3049, including the
camera unit and a TTL RGB video
interface. The 15-kHz model is
priced from $2799 and uses the same
interface.

Celtic Technology’s VFR 2000 uses
a principle similar to Lang’s and
costs $2495. All of the above prices
can be misleading, however; depend-
ing upon the final computer and
camera system configuration, a
system could end up costing nearly
$5500.

The VFR 2000 interfaces with most
computers that operate with the
Lang system. It also can be used
with DEC’s Rainbow and Profes-
sional 350 as well as with Sony’s per-
sonal computer. An example of the
slide quality achieved from the VFR
2000 operating with a Ramtek 6000
graphics terminal is shown in Fig 3.

Fig 2 VideoSlide 35 interfaces with
most graphics workstations, personal
computers, and graphics terminals. In
as little as half an hour, 35-mm color
slides can be generated in-house at a
cost of less than $0.50 per slide.
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Fig 3 This slide produced using Celtic Technology’s VFR 2000 with Ramtek’s 6000
terminal shows the internal configuration of the 6000 terminal. The ability to
generate slides quickly right off the screen is essential for audiovisual
presentations in today’s corporate environment.

The slide depicts the internal config-
uration of the 6000 terminal. While
Polaroid, Land, and Celtic Technol-
ogy use Polaroid’s equipment exclu-
sively for generating both slides and
prints, Kodak’s Instagraphic imaging
system can be outfitted for any 12"
or 13" screen. The $195 unit mounts
right on the screen to product thin
prints; if outfitted with a 35-mm
camera, it can also generate slides.
The imaging outfit includes the
camera with a close-up lens, two
packages of Kodak’s Instagraphic
color print film, a filter, and
brackets for adapting a 35-mm
camera to the cone.

To operate, the user must initially
orient the unit. When proper cone
alignment specific for each indi-
vidual display terminal has been
achieved, the outfit is ready for use.
The cone with the attached camera
is placed over the screen while
holding the lens at the correct dis-
tance from the screen. This elimi-
nates any problems with ambient
light and parallax effect. The close-
up lens is used to obtain a sharp
focus and, if necessary, a filter can

be used to balance the color for the
screen phosphor in a particular
terminal.

The camera uses Kodak’s new
instant film that is manufactured to
industrial tolerances. The Insta-
graphic camera does not require
focusing or exposure adjustment.
When the shutter is released, the in-
stant color print pops out of the
camera. The picture area part of the
print can either be left on its backing
or removed after waiting for an hour.

Without the backing, the color
print is as thick as a conventional
35-mm print, and as easy to trim
and mount. The company has capi-
talized on its best asset and devel-
oped the Instagraphic film to be of
equal reproduction quality to a
35-mm print, and just as thin and
light. Consequently, a stack of fifty
3%2" x 4" prints without backing
occupies 25% of the space required
as compared to the space needed
when backing is left intact.

—Nicolas Mokhoff, Senior Editor

SYSTEM TECHNOLOGY
(continued on page 53)



Digital Signal Processing:
Texas Instruments brings it down
to earth by getting it off the ground.

@ Ultrahigh speed, precision, econ- ~ ® Easy implementation of high- ® Application design help from TI
omy of TI's new TMS320 Pro- throughput, realtime applications, includes a series of intensive semi-
cessor will spur widespread use of such as speech processing, is nars on digital signal processing

digital signal processing (Page 2). achieved with TMS320 (Page 3). (Page 4). p»




One-chip
16/32-bit

The processing speed of a bit-slice-
based computer. In a single, 40-pin
package. That’s the new TMS320
Processor from Texas Instruments.
Making digital signal processing
(DSP) feasible anywhere, anytime.
For example, the lineman’s ad-
vanced testing unit shown here.
Only a concept now, it could be a
reality tomorrow. The new TMS320
would enable the unit to process a
staggering amount of data. Permit
portability. Assure reliability. And al-
low quick programming changes for
performing a wide variety of analyses
to diagnose trouble, even up the pole.

5,000,000

instructions per second

This incredible performance is
achieved through TI's modified Har-
vard architecture. It allows the
TMS320 to fetch one instruction
while executing another. In a typical
application, more than 90% of all
instructions are executed in a 200-ns

cycle by the TMS32010 version.

32-bit precision
While the TMS32010 accepts 16-

bit inputs and has a 16-bit output, its
32-bit arithmetic logic unit (ALU)
and accumulator carries all of the
arithmetic functions to 32 places. The
ALU also features a 16-bit X 16-bit
parallel multiplier that can form a
32-bit product in 200 ns.

Large on-chip memory
Data memory is supplied by 288 bytes
of random-access memory.

Enough to hold the data needed to
perform a 64-point complex fast
Fourier transform (FFT) while main-
taining system-linkage variables and
constants for other functions.

4 Low-cost digital signal processor, TI's
TMS320 is the inexpensive, single-chip alter-
native to multichip bit-slice systems and
custom VLSI devices now used to process sig-
nals digitally. TMS320 speed and economy
will open unlimited design opportunities for
DSP such as the portable telecommunica-
tions circuit tester shown here conceptually.




economy. 200-ns cycle. TTs new

processor makes DSP practical

discussion with Thomas W.
Parks and G. Sidney Burris, Professors, Depart-
ment of Electrical Engineering, Rice University.

Highlights from a

Q. In your opinion, why has digital sig-
nal processing rather suddenly become
practical and economical?

A. Well, digital signal processing has
been possible for some years. We've had
computers and bit-slice approaches that
could do the job, but these were cumber-
some, expensive, and consumed lots of
power. One major factor accelerating the
implementation of digital signal pro-
cessing is the onward thrust of the elec-
tronic components industry.

The continued development of VLSI
devices, by packing more and more cir-
cuitry on chip, has shrunk processor size
dramatically. Throughput rates and ar-
chitectures have also been improved
enormously so that complex algorithms
can be computed with incredible speed

Digital Signal Processing:
Coming of Age

and reduced power consumption.

Of course, the development of these
extremely efficient algorithms has con-
tributed greatly to wider use.

Q. What do you consider the most out-
standing advantages of DSP?

A. Digital signal processing provides

the flexibility, precision, and speed re-
quired to execute increasingly sophisti-
cated signal processing.

For example, spectrum analysis is fre-
quently integral to signal processing, but
for years there were no efficient, high-
resolution methods to implement it.
Now that VLSI digital signal processors
can speed through the fast Fourier trans-
form algorithm, such analyses are great-
ly simplified at a feasible cost.

Digital processing eliminates most
voltage, temperature, drift, and noise
problems associated with analog tech-
niques. Digital filters can reliably meet
tough specifications on magnitude and
phase that would be difficult, or impossi-
ble, for analog filters to meet.

Q. What new applications do you see
for DSP in the near future?

A. We are seeing digital technology
applied to signal processing in image,
seismic, and speech processing as

well as in telecommunications, instru-
mentation, and high-speed control. In
the near term—say, five to ten years—it
is probable that we'll see digital signal
processors becoming ubiquitous in the
home, office, and factory. m

Full development support
In-depth support for the TMS320
consists of a host-independent devel-
opment system, as well as software
that can be run on a variety of host
computers. An evaluation module,
macro assembler/linker, simulator,
and full in-circuit emulation are now
available.

Choice of three

The TMS320M 10 microcomputer is
designed for applications where up to
3K bytes of program memory are
mask-programmed into the read-only

memory (ROM), expandable with
up to eight kilobytes of total program
memory (5K bytes off chip at full
speed).

The TMS32010, a microprocessor
without on-chip ROM, addresses up
to 8K bytes of off-chip program mem-
ory at full speed.

A military version, SM]J32010]JDL,
is available processed to the require-
ments of MIL-STD-883B.

There’s much more to learn about
the TMS320 family. For our brochure,
return the coupon on the following
page. B

TMS320 processors

excel at realtime
applications.

Because of their high-speed numeric
capability, the new TMS320 pro-
cessors can be used for realtime com-
putations in many applications:
Telecommunications. Instrumenta-
tion. Voice recognition and syn-
thesis. Image processing. High-speed
process control.

The TMS320 family can handle
all the signal processing for spectrum
analysis: Autocorrelation, window-
ing, and FFT—performing a 64-
complex point FFT in only 580 ps!

Image enhancement, pattern rec-
ognition, and data compression are

DATA IN

SQUARER
AND
SUMMER

WINDOW
MULTIPLIER

+
ANALOG
SPECTRAL
FUNCTION

New TMS32010 simplifies

spectrum analysis

all possible with TMS320 processors.
They can extract features, then
perform a template comparison to
achieve optical character recognition.
The efficient TMS320 devices can
also be used to build high-speed
modems having rates up to 9600 baud.

CHARACTERS _ | OPTICAL
ON A PAGE

FEATURE
EXTRACTION

New TMS32010 enhances

image processing

With full-speed memory expansion

capability, the TMS320 DSP

family can be used in
’J‘

many other applications. ®

See back page for more information.
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Learn how to desi with DSP. M

At a nearby, two-day TI seminar.

You can become thoroughly familiar
with the ground rules of digital signal
processing. And learn when and
how to apply TT’s remarkable new
TMS320 processors. Conveniently
and economically.

Two-day DSP/TMS320 seminars
are being held by TI at selected lo-
cations around the country (see
schedule at right). Developed in con-

Texas Instruments Incorporated P.O. Box 401560

Dallas, Texas 75240
[] Please send me more information on TI's 16/32-bit TMS320 Digital

Signal Processor. PR@1

junction with recognized DSP au-
thorities, the seminars will present
the basics of DSP theory and cover
in detail the flexible modified Har-
vard architecture of the TMS320. A
full morning will be spent studying
practical applications of DSP—an in-
tensive review reinforced by in-depth
demonstrations.

In order to gain the most from the
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seminar, you need to have knowl-
edge of, or experience with, micro-
processors and/or programming.

Included in the $395.00 cost of
the two-day seminar are all study ma-
terials—user’s guide, manuals, note-
book—Ilunch each day, and a
reception. A special package includ-
ing a TMS320 Evaluation Module
is also available for $995.00.

Call (713) 879-2001 to enroll in
the seminar most convenient for
you, or for more information.

TEXAS INSTRUMENTS

Digital Signal Processing Seminars

October 11-12 DALLAS
October 18-19 SAN FRANCISCO
October 25-26 LOS ANGELES
November 1-2 CHICAGO

November 8-9 WASHINGTON, D.C.
November 15-16 BOSTON
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Creating useful products
and services for you.




SYSTEM TECHNOLOGY) (G0/P0ERS

Computer control store swapped for speed

Faster application program execu-
tion results from swapping speed-
critical portions directly into the
control store of the Lambda com-
puter from Lisp Machine, Inc. A
microcompiler converts already
assembled Lisp object code into
microcoded equivalents, thus sim-
plifying microprogramming tasks.

The computer’s flexibility also ex-
tends to its hardware design. A high
speed bus primarily handles proces-
sors and memory devices, while
slower peripherals such as disk
drives and printers reside on a separ-
ate Multibus backplane. A system
diagnostic unit (SDU) supervises
interbus communications and auto-
matically monitors the status of in-
stalled devices.

In addition to microcoding high
speed application program sections,
the microcompiler can be used for
application-specific instruction sets
and to secure proprietary software.
Users can directly address 52K
words of the 64K-word virtual con-
trol store memory without regard to
the control store’s 'actual size (a
limitation in previous machines).
Because 12K words are reserved for
system programs that remain at all
times, paging techniques load only
16 word segments at a time from
disk into the 16K-word physical
memory.

Such microcompilation tech-
niques more than double per-
formance speeds as compared to
conventionally compiled Lisp pro-

grams, according to the company.
However, users must first complete
program flow analysis to determine
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