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HP’s new Graphics Translator brings the speed
of soft-copy graphics to Sy :

Faster display. Soft-copy graphics
displays your system'’s output in a
fraction of the time required by hard-
copy devices. Improper scale factor,
undesired system parameters, efc.,

are quickly spotted and corrected prior
to making permanent records.
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Faster interaction. In addition to analyzing your
system’s output, you can examine program listings for
error correction or data updating without generating
an entire hard-copy print-out.

Faster decisions. You can view a normal display
plus an expanded display in much less time than

it usually takes for one hard-copy output. That means
faster analysis. quicker desicions and less paper usage.
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With HP’s new 1350A Graphics Translator and one or more provides four different presentations on multiple displays
of HP’s electrostatic CRT displays, you can more efficiently simultaneously.
display system data . . . evaluate results . . . and interact to Look into HP’s new 13504, priced at $3,450**, for analytical
make changes. instrumentation or engineering analysis systems. It's also ideal

Soft-copy graphics can save you reams of paper plus the for HP’s Data Acquisition and Network Analysis Systems; in fact,
time required to generate it. And the 1350A gives you added wherever you need high-resolution graphics of HP-IB data.
flexibility. You can selectively erase data, blank portions of Call your local HP field engineer for complete details.
a display and even repetitively flash specific graphic areas or
alphanumeric characters on the screen to draw attention.

Programming is easy with controllers such as HP’s 9825A. * HP's implementation of [EEE Standard 488-1975
The 1350A can drive at least ten electrostatic displays and ** Domestic U.S.A. price only

HEWLETT hp, PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance call: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282
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Kennedy Digital Tape Transports
and the

~ QUALITY EXPLOSION.

In every industry, one product sets a standard of quality In tape

peripherals, it's Kennedy.

Years of experience resulted in unique, exclusive — and
standard features such as:

e A position arm anticipatory sensing system. An exclusive
Kennedy feature, the linear, non-contact (Mag Pot) position
sensor requires no lamp source and assures performance for
the life of the machine.

e Interchangeable electronics on all Series 9000 transports,
reduce stocking costs and down time.

e Front-accessible off-line test panel; marginal skew check;
threshold scanning which automatically compensates for

drop-ins or drop-outs; Read-After-Write shortened skew gate;

simplified tape path and quick release hubs.

e All models are available with either 7 or 9 track, 800 NRZ1,
1600 PE or 800/1600 NRZ1/PE.

e 7 and 9 track NRZ1 and PE format/control units to simplify
customer electronics. Also, a variety of popular mini-computer
mag tape controllers are available. Series 9000's performance
is as impressive as its features, with data transfer rates to
72KHz, and tape speeds from 10 to 45 ips.

Kennedy Digital Tape Transports have quite simply changed the
industry by introducing the missing ingredient, quality of product.

KENNEDY CO.

540 W. WOODBURY RD., ALTADENA, CALIF. 91001
(213) 798-0953

MODEL 880G

KENNEDY- QUALITY-=-COUNT ON IT
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THE TALLY PRINTER TERMINAL

Control 42 functions
via the keyboard or the program

The Tally T-1612 Printer Terminal is designed for
the user. It's loaded with functions and features.

In addition to 42 programmable functions, which are
available through the keyboard or through the user
program, you get features like outstanding print
quality, optimized bi-directional printing at 160 cps
for bonus throughput, quiet operation for office use,
lots of forms control conveniences, table top or
pedestal mount and outstanding reliability that
translates into low cost of ownership. And plenty more.
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Call Tally today.
OEM SALES OFFICES San Jose (408) 247-0897

Boston (617) 272-8070
New York (516) 694-8444
Chicago (312) 325-9788
Los Angeles (213) 378-0805
Miami (305) 665-5751

Seattle (206) 251-6730
San Antonio (512) 733-8153

BUSINESS SYSTEMS SALES
Orinda, CA (415) 254-8350

“Join us at the NCC, Booth 1115”

Washington, D.C. (703) 471-1145

Unique features include six selectable type fonts in
upper and lower case, LED column/line indicator,
non-destructive memory providing pre-selected
configuration on power up and 1k buffer standard
(up to 4k optionally).

The Tally T-1612 is also available as a Receive Only
printer. Both versions sustain a full 1200 Baud
transmission rate. Or you can select 300, 600, 2400,
4800 or 9600 Baud operation.
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COMMUNICATION CHANNEL

Processes for direct and timely automation
of management functions exist, but further
applications and products must result in
order to reach fullest capabilities. Tariffs,
networks, and technology are considered as
they relate to digital communications

DIGITAL TECHNOLOGY REVIEW

Infinite matrix principle used by wire matrix
printer provides the flexibility to produce
either utility or executive quality printing in
a variety of print sizes. Other state-of-the-
art technologies are examined as they apply
to available equipment

DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Five distributed microcomputers in Texas
Federal Center have reduced electrical de-
mand by 38% and electrical consumption
by 49%—while also controlling HVAC equip-
ment, providing smoke and fire detection,
and preventing unauthorized entry. In an-
other system, engineers at a California
amusement park designed a lighting and air
conditioning control system around three
microcomputer kits

MICRO PROCESSOR/
COMPUTER DATA STACK

Microprocessors that do not contain multi-
plication and division operations for in-
tegers. must implement subroutines consist-
ing of addition and subtraction instructions.
Trends, design, and applications for micro-
processor and microcomputer hardware and
software are covered

AROUND THE IC LOOP

Instrumentation amplifiers, filters, multiplex-
ers, and sample-and-hold amplifiers are im-
portant devices among the auxiliary inte-
grated circuits necessary for data conver-
sion systems. These and other recently an-
nounced IC devices are discussed and
evaluated

PRODUCT FEATURE

Ink-jet printer for mini and microcomputer
based systems achieves low cost and high
reliability through use of ‘‘drop on demand
ink dispensing technique

LITERATURE
PRODUCT GUIDE
ADVERTISERS’ INDEX

Reader Service Cards

pages 305-308
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DATA REDUCTION AND DISPLAY
IN AUTOMATED TEST SYSTEMS 161

by Trent Cave and Douglas Smith

A sophisticated computer-controlled test system collects, stores, and
transforms enormous amounts of data into visual curves, graphs, and
plots for rapid interpretation and easy understanding, providing in-
depth characterization of complex semiconductor devices without
time-consuming manual manipulation of data

SINGLE ERROR CORRECTING CODE
MAXIMIZES MEMORY SYSTEM EFFICIENCY 175

by S. Sanyal and K. N. Venkataraman

For read/write protection of semiconductor memory chips, a modified
error correcting code both rectifies single-bit failures and detects an
appreciable percentage of double-bit errors, yet requires a minimum
amount of additional hardware

INTERFACING CALCULATOR CHIPS AS

MICROCOMPUTER PREPROCESSORS 187

by William W. Moyer

By careful design, interfacing of a powerful calculator chip to a
data-handling microcomputer system results in enhanced computa-
tional capabilities and impressive programming savings, but at re-
duced processing rates

FLOPPY DISC-BASED EMULATOR
REPLACES PAPER TAPE READER 192

by Kenneth W. Fisher

To replace and update original equipment paper tape readers used
in factory test sets for checking telephone switching units, a micro-
computer-based disc-storage emulator has been designed for direct
substitution, resulting in substantial test time and maintenance cost
savings

LOW COST DATA ACQUISITION SYSTEM

USING STANDARD DIPs 200

by John F. Munn

Four dual-in-line packages can be designed onto a small printed cir-
cuit card to obtain a low cost, high performance data acquisition
system that includes all interfacing

CONFERENCE

1978 NATIONAL COMPUTER CONFERENCE 66

This year’s conference will include a technical program of over 100
sessions, exhibits representing more than 330 organizations, and
special events including a personal computing festival, professional
development series of seminars,and an energy symposium



Now, heres help
with your proposal

Now, here’s everything you need to create a winning
proposal—all in one place. How to Create a Winning Pro-
posal, a 250-page roadmap to proposal preparation.

® Proposal outlines, contents checklists, sample forms, and step-
by-step writing instructions

® Covers solicited/unsolicited proposals, business plans, R&D,
bank and grant proposals

® Easy to use—no theory, just practical “how to” methods that work

® Three basic formulas to estimate the time, materials and staff
required to accomplish your proposed project

® Government procurement—contract opportunities, new pol-
icies, requirements and benefits

Regardless of the size or
scope of your proposal, How to
Create a Winning Proposal is
guaranteed to help you. In 19 val-
uable chapters, you get everything
you need to plan, organize, write
and submit a winner.

Order a copy now! $65 pre-
paid includes UPS delivery inside
the USA. In Calif. add $3.90 tax.
For outside USA, $76 (cashier’s
check only) includes air delivery.
C.O.D. order call 408/425-8444.

Mercury Communications Corp.
730 Mission Street, Suite 340
Santa Cruz, CA 95060

Please send me __ copies of “How to Create a Winning Proposal” @ $65.

Name

Address

City State Zip

[0 Check enclosed [0 Master Charge [ VISA/BankAmericard
Card No. Exp. Date

Signature

CIRCLE 4 ON INQUIRY CARD

\----

Y o

STAFF

Publisher and
Editorial Director
Robert Brotherston

Associate Publisher
Anthony Saltalamacchia.

Editor
John A. Camuso

Managing Editor
Sydney F. Shapiro

Technical Editor
George V. Kotelly

West Coast Editor
Michael Chester
Arcadia, Calif.

(213) 574-7447

Associate Editors
Peggy Killmon
James W. Hughes

Assistant Editor
Joanne O’Donnell

Editorial Assistant
Renee C. Gregorio

Editorial Advisory Board
Brian W. Pollard
Ralph J. Preiss
Rex Rice

Contributing Editors
Richard Ahrons
A. S. Buchman
H. S. Miiller

Harold H. Seward

Production Manager
Judy Lober

Advertising Production
Linda M. Wright

Art Director
James Flora

Technical lllustrator
Charles Manchester

Circulation Manager
Alma Brotherston

Marketing Manager
Geoffrey Knight, Jr.

Assistant Marketing Manager
Megan Kern

Research Associate
Sidney Davis

Business Manager
David C. Ciommo

Vice President-Sales
Lindsay H. Caldwell

Editorial & Executive Offices
11 Goldsmith St
Littleton, MA 01460
Tel. (617) 486-8944

(617) 646-7872

Editorial manuscripts should be ad-
dressed to Editor, Computer Design,
11 Goldsmith St., Littleton, MA 01460.
For details on the preparation and
bmissi of ipts, request
copy of the ‘“Computer Design Author's
Guide.”

Computer Design is published monthly.
Copyright 1978 by Computer Design
Publishing Corporation. Controlled cir-
culation postage paid at Pontiac, Il
No material may be reprinted without
permission. Postmaster: CHANGE OF
ADDRESS—FORM 3579 to be sent to
Computer Design, Circulation Dept., P.O.
Box A, Winchester, MA 01890. Sub-
scription rate is $24.00 in U.S.A., Can-
ada and Mexico, and $40.00 elsewhere.
Microfilm copies of Computer Design are
available and may be purchased from
University Microfilms, a Xerox Company,
300 N. Zeeb Rd, Ann Arbor, MI 48106.

COMPUTER DESIGN/MAY 1978



DELTA DATA introduces
a new era in video display terminals

A programmable terminal for
OEM'’s and large system users...

A multifunctional terminal for
applications in distributed data
processing and office environments
of the future...

A powerful, high performance
terminal that offers an intelligent
choice for your special terminal
requirements.

Introducing the new DELTA 7000
Series. A family of intelligent terminals
which combines the latest 16-bit micro-
processor technology with our own
proven video display technology.

We designed the DELTA 7000 with
your interests in mind —from data
communications (TTY/IBM 3270
emulation) to specific applications
(Text Processing). Then we built in
many special features, and loaded
the DELTA 7000 with memory to
handle your unique applications
programs —at a most attractive price.

MULTIPLE SPLIT SCREEN
allows you to divide the
screen into independent
display areas

PARITY PRINT SPEED

BAUD RATE ASCII/EBCDIC

BLOCK/TTY SCREEN SPLITS
+ MANY OTHERS

UVHRYZY ¥
YMBbH3abcdef gh

ELECTRONICALLY
ALTERABLE ROM

allows status to be set from
keyboard or remotely, and
retained during power off

EXTENDED
CHARACTER SET
generates special fonts
and displays up to 672
different characters

MULTI-CHARACTER
FUNCTION KEYS

permit one key to display
or send a string of multiple
characters or codes
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Enter your new era in video displays
with the new DELTA 7000. Write or
call for more information todavy.

Delta

Data Systems
Corporation

Woodhaven Industrial Park
Cornwells Heights, PA 19020
(215) 639-9400

U.K. Subsidiary:

DELTA DATA SYSTEMS LTD.
Welwyn Garden 33833

Service in over 150 locations in the U.S. and
14 European countries and Canada.
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CONFERENCES

MAY  22-23—Lightwave = Communication
Trade Show, Park Plaza Hotel, Boston, Mass.
INFORMATION: Fiber Optic Con, c/o Con-
ventures, Inc, 11 Newbury St, Boston, MA
02116. Tel: (617) 267-0055

MAY 22-25—2nd Minnesota Electronics
Manufacturing and Assembly Conf and Expo
(Minnex 1), St Paul Civic Ctr, St Paul,
Minn. INFORMATION: Kevin Miller, So-
ciety of Manufacturing Engineers, 20501
Ford Rd, PO Box 930, Dearborn, M| 48128.
Tel: (313) 271-1500, X417

MAY 22-26—7th Annual Sym on Incre-
mental Motion Control Systems and Devices,
Hyatt Regency O’Hare, Chicago, ll. INFOR-
MATION: Prof B. C. Kuo, Dept of Electrical
Engineering, U of lllinois at Urbana-Cham-
paign, Urbana, IL 61801, Tel: (217) 333-
4341

MAY 23-25—ELECTRO ‘78, Boston-Shera-
ton, Hynes Auditorium, Boston, Mass. IN-
FORMATION: W. C. Weber, Jr, IEEE
ELECTRO, 31 Channing St, Newton, MA
02158. Tel: (617) 527-5151

MAY 24-26—S8th Internat’l Sym on Multiple
Valued Logic, Sheraton O'Hare Motor Hotel,
Chicago, Ill. INFORMATION: A. S. Wojcik,
Dept of Computer Science, lllinois Institute
of Technology, Chicago, IL 60616. Tel:
(312) 567-5153

JUNE 4-7—Internat’l Conf on Communica-
tions, Sheraton Hotel, Toronto, Ontario,
Canada. INFORMATION: F. J. Heath, Power
System Operation Dept, Ontario Hydro
Electric Power System, 700 University Ave,
Toronto M5G 1X6, Canada

JUNE 5-7—Conf on Pattern Recognition and
Image Processing, Chicago, Ill. INFORMA-
TION: K. Preston, Jr, Dept of EE, Carnegie-
Mellon U, 5000 Forbes Ave, Pittsburgh, PA
15213

JUNE 5-8—1978 Nat’l Computer Conf
(NCC), Anaheim Conv Ctr, The Disneyland
Hotel Comp, Anaheim, Calif. INFORMA-
TION: AFIPS, 210 Summit Ave, Montvale,
NJ 07645. Tel: (201) 391-9810

JUNE 12-13—Microcomputer-Based Instru-
mentation Sym, Nat’l Bureau of Standards,
Gaithersburg, Md. INFORMATION: Brad-
ford M. Smith, Rm AI130 Technology, Na-
tional Bureau of Standards, Washington, DC
20234. Tel: (301) 921-2381

JUNE 15—17th Annual Technical Sym of
ACM and NBS, Nat'l Bureau of Standards,
Gaithersburg, Md. INFORMATION: US.
Dept of Commerce, National Bureau of Stan-
dards, Washington, DC 20234

JUNE  19-21—Design  Automation Conf,
Caesar’s Palace, Las Vegas, Nev. INFOR-
MATION: Steven A. Szygenda, Dept of
Electrical Engineering, U of Texas, Austin,
TX 78712, Tel: (512) 471-7365

JUNE 19-22—Distributed Data Processing,
Jack Tar Hotel, San Francisco, Calif. IN-
FORMATION: AIIE Seminars, Dept PR, PO
Box 3727, Santa Monica, CA 90403. Tel:
(213) 450-0500

JUNE 21-23—Internat’l Sym on Fault Toler-
ant Computing, Toulouse, France. INFOR-
MATION: [EEE Computer Society, PO Box
639, Silver Spring, MD 20901

JUNE 26-28—36th Annual Device Research
Conf, U of California, Santa Barbara, Calif.
INFORMATION : James C. McGroddy, 1978
DRC Chm, IBM T. J. Watson Research Ctr,
Yorktown Heights, NY 10598. Tel: (914)
945-1228

AUG 6-9—3rd Jerusalem Conf on Informa-
tion Technology (JCIT), Jerusalem, Israel.
INFORMATION: Anthony Ralston, SUNY at
Buffalo, 4226 Ridge Lea Rd, Amherst, NY
14226

AUG 21-25—4th Internat’l Congress of Cy-
bernetics and Systems, Amsterdam, The
Netherlands. INFORMATION: Dr J. Rose,
c/o College of Technology, Feilden St, Black-
burn BB2 1LH, Lancashire, England

AUG 22-25—Internat’l Conf on Parallel
Processing, Shanty Creek Lodge, Bellaire,
Mich. INFORMATION: Dr Charles S. Elliott,
College of Engineering, Wayne State U, De-
troit, Ml 48202, Tel: (313) 577-3812

AUG 28-SEPT 1—8th Australian Computer
Conf, Canberra, Australia. INFORMATION:
ACS-8 Programme Committee, PO Box 448,
Canberra, ACT 2601, Australia

SEPT 4-6—5th Nat’l Systems Conf, Punjab
Agricultural U, Ludhiana, India. INFORMA-
TION: Dr R. K. Varshney, Organizing Sec-
retary, NSC 78, Dept of Electrical Engineer-
ing, PAU Ludhiana 141004, India

SEPT 5-8—COMPCON Fall ‘78, Capital
Hilton, Washington, DC. INFORMATION:
COMPCON Fall, PO Box 639, Silver Spring,
MD 20901. Tel: (301) 439-7007

SEPT 6-8—Internat’l Optical Computing
Conf, Imperial College, London, England.
INFORMATION:: S. Horvitz, Box 274, Water-
ford, CT 06385. Tel: (203) 442-0771

SEPT 12-14—Western Electronic Show and
Convention (WESCON), Los Angeles Conv
Ctr, Los Angeles, Calif. INFORMATION:
W. C. Weber, Jr, 999 N Sepulveda Blvd, El
Segundo, CA 90245. Tel: (213) 772-2965

SEPT 19-22—Conf on Microprocessors in
Automation and Communications, U of Kent
at Canterbury, England. INFORMATION:
Conf Secretariat, Institution of Electronic
and Radio Engineers, 99 Gower St, London
WCIE 6AZ, England

SEPT 26-29—4th Internat’l Conf on Com-
puter Communication (ICCC-78), Kyoto In-
ternat’l Conf Hall, Kyoto, Japan. INFORMA-
TION: ICCC-78 Executive Committee, c/o
Internat’l Affairs Bureau NTT, 1-6, Uchis-
aiwai-cho, 1-chome, Chiyoda-Ku, Tokyo 100,
Japan

OCT 17-19—EUROMICRO 78, 4th Sym on
Microprocessing and  Microprogramming,
Munich, Germany. INFORMATION: Dr Hel-
mut Berndt, Siemens AG, Dv WS PZ1, Post-
fach 70 00 78, D-8000 Munchen 70, West
Germany

SEMINARS

JUNE 19-23—Charge-Coupled Devices: Op-
eration and Applications, Northeastern U,
Burlington, Mass. INFORMATION: Institute
for Advanced Professional Studies, One Gate-
way Ctr, Newton, MA 02158. Tel: (617)
964-1412

JUNE 21-23—Sym on Machine Processing of
Remotely Sensed Data, West Lafayette, Ind.
INFORMATION: D. Morrison, LARS-Purdue
U, 1220 Potter Dr, West Lafayette, IN 47906

SHORT COURSES

MAY 31-JUNE 2—Software Design for Data
Communications Systems, George Washing-
ton U, Washington, DC. INFORMATION:
Director, Continuing Engineering Education,
George Washington U, Washington, DC
20052. Tel: (202) 676-6106

JUNE 5-9—Microcomputer Workshop, Car-
negie-Mellon U, Pittsburgh, Pa. INFORMA-
TION: Post College Professional Education,
Carnegie Institute of Technology, Carnegie-
Mellon U, Schenley Pk, Pittsburgh, PA 15213.
Tel: (412) 578-2207

JUNE 19-30—Computer Techniques for
Real-Time Control and Monitoring of Power
Systems, U of Wisconsin, Madison, Wis. IN-
FORMATION: Willis F. Long, Dept of En-
gineering, U of Wisconsin-Extension, 432 N
Lake St, Madison, WI 53706. Tel: (608)
262-2061
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Head andshoulders
below the competition

DEC RXO01
107"

$4300

Bootstrap $320 extra

DSD 110

5%"

$3195

Bootstrap included

Data Systems’ new, floppy disk system offers
performance and storage equal to DEC®’s RXO01,
but uses half the space and costs 25% less.

Save money, save rack space All this is possible because the To find out more about the

and increase your system’s re- interface, formatting and con- low-cost, low-profile DSD 110,

liability by selecting the DSD 110 troller circuitry, and hardware contact Data Systems today. A

for use with any DEC LSI-11 or bootstrap have been combined data sheet and price list will be

LSI-11/2. on a single dual-wide card. This forwarded to you immediately.
card, which is available sepa-

The DSD 110 provides 512K rately, eliminates the need for i Sogitamesd tradarardoat [iggtal

bytes of fully DEC-compatible DEC’s REV-11 card. § SRR

storage in a 5%4" cabinet. While
the DSD 110 saves you rack
space, it also uses one less Data Systems Design, Inc.
Q-bus slot than DEC’s RX01. 3130 Coronado Drive,
i ' Santa Clara, CA 95051
(408) 249-9353
TWX 910-338-0249

Data Systems has combined
interface, formatter, con-
troller, and hardware
bootstrap on this single
dual-wide card. Available
separately in OEM quantities.
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Now you can compile and execute
standard COBOL programs with performance
and features that exceed or equal those

of COBOL on many minis.

Zilog continues its pledge to stay

a generation ahead with the introduc-
tion of COBOL on a micro that pro-
vides MCZ-1 family users with 1974
ANSI X3.23 COBOL. Now the MCZ-1
Series microcomputer supports the
most widely-used business pro-
gramming language in the world with
special enhancements designed
specifically for use in a microcomputer
environment. Not only have special
display-oriented features (such as
accept and display) been added, but a
debug facility that needs no compila-
tion provides interactive program
development. Zilog COBOL includes:

Sequential files, indexed files
(ISAM), random files, program seg-
mentation, library, interprogram
communication, and 18-digit decimal
and binary data types.

In addition to COBOL, BASIC and
PLZ are fully supported under Zilog's
powerful RIO operating system.

A Breakthrough in
Price/Performance

The MCZ-1/05 is the lowest cost
member of the MCZ-1 family, and yet
with our unique Z80-CPU brings
unprecedented power to the high
level language user. And remember,

our reliable two board computer gives
you a standard serial port, 2 parallel
ports, and main memory storage
capacity of up to 65K bytes. Dual
floppy disk drives and ZDOS || provide
access to an additional 600K bytes.

You get MCZ-1

Family Compatibility

Zilog’s hardware- and software-
compatible computer systems provide
a family of computers that allow you
to grow with your computing require-
ments. The MCZ-1/20 provides
greater flexibility and 1/0 in table-top
and rack mount versions. Line printers




and terminals are available for all
members of the MCZ-1 family. You get
increased storage capacity and sys-
tem performance with a moving head
disk. Our intelligent controller fea-
tures the Z80-CPU and 16K high-
speed static RAM to dramatically
increase system flexibility and per-
formance while controlling up to four
12 megabyte drives.

Is this only the beginning?

What do you think from the company
that is pledged to stay a generation
ahead? Zilog continues its leadership
in microcomputer systems and in-

We want you to know more
about microcomputers Zilog

CHECK IT OUT AT NCC—BOOTH 4027.

tends to bring busi-
ness and industry eco-
nomical solutions to
everyday problems. We'd
be glad to answer your letter
asking for more information.

10460 Bubb Road, Cupertino,
California 95014,

(408) 446-4666 » TWX 910-338-7621
EASTERN REGION: (617) 667-2179
MIDWESTERN REGION: (312) 885-8080
SO.WESTERN REGION: (714) 549-2891
NO.WESTERN REGION: (408) 446-4666
EUROPE (ENGLAND): (0628) 36131/2/3

An affiliate of
E)KON ENTERPRISES INC.
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New DIRECTROL Multiplexer.
Signaling new directions
for industrial control.

Cutler-Hammer’s new DIRECTROL . . . finally, here’s a multiplexer that’s
practical for industrial control application. DIRECTROL achieves startling
advantages in project simplification, system productivity and plant versatility.

Bl {z] —l

DIRECTROL's loop configuration permits “on-the-fly’’ modifications (adding
terminal station #8) without system shutdown. Accelerates minor revisions
and extensive system expansions.

—il l—7l

Project simplification. DIRECTROL is designed and applied in a conventional
control manner. But unlike the conventional, it substantially reduces wiring
costs and project complexity—easily adapting to unanticipated requirements.
For the first time, DIRECTROL offers control multiplexing in easy-to-apply,
easy-to-order, easy-to-install modules.

System productivity. DIRECTROL'’s innovative approach provides high-yield
features like monitoring of multiplexer performance on

every signal scan, high security data handling
routines, self-diagnostic/self-
correcting characteristics, integral
high noise immunity and multiple
redundancy options to name only a
few. Plus the unique ability to add
new stations “on the fly”’ without
affecting system operation.

Plant versatility. DIRECTROL’s
4,096 signal capacity and 5,000 foot
distance between stations combine
with “‘stand-alone’” independence
or computer compatibility to add
dramatic equipment selection
flexibility for future needs.

Why not set a new course for your
industrial control requirements?
Write Milwaukee, Wisconsin 53201
for descriptive brochure.

4-MODULE
TERMINAL STATION

Self-Monitoring
Power Supply

AL

CUTLER-HAMMER Pusin
Quick-Access Protected .
Insulated Wireway Field Terminals

Bestby Design
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COMMUNICATION CHANNEL

MANAGEMENT AUTOMATION APPLICATIONS

John E. Buckley

Telecommunications Management Corporation
Cornwells Heights, Pennsylvania

Beginning as specific interactive applications in the late
1960s, information management systems strove to provide
the management of a diverse, complex organization with
more meaningful timely information concerning the dy-
namics of their operating environment. These initial en-
deavors addressed primarily the material control and
financial aspects. As successes were realized, additional
dimensions of these and other peripheral application areas
became subject to the advantages of interactive processing
using database management technology.

Four elements or phases—data collection, data report-
ing, data modification, and data reaction—were always
planned with these development activities, regardless of
the specific application. The objective was to fully auto-
mate each phase so that its execution would always be
compatible with its purpose. To delay or handicap that
purpose because of inherent automation activities re-
sulted in a less than ideal application system.

Data collection was the timely gathering of the appli-
cation’s associated source data from the numerous loca-
tions at which they would be expected to occur. Develop-
ment of display terminals, particularly in cluster configura-
tions, was stimulated and directed by the necessity to
automate this data collection phase.

Data reporting was contingent upon the development
and refinement of database systems, and the refinement
of exception reporting and interactive software capabili-
ties. To merely collect source data was only a partial step
toward an information system; it was also necessary to
compile the assimilated data into timely reports for man-
agement evaluations and decisions. Traditional data re-
porting consisted of periodic computer printouts on a
weekly or daily basis. Gradually it was refined to present
only exception and trend data. Exception reports typically
identify deviations from pre-entered norms or from nomi-
nal parameters that have been compiled from data pre-
viously processed by the system. Trend reporting also

uses historical data to show management the character-
istic flow of the application with respect to time, and in
some cases attempted to use this data to project future
conditions.

It was not until the early 1970’s that data modification
and reaction phases were introduced and became sig-
nificant elements of an information system. Even then
they were applied only in a batch environment without
the same time characteristic inherent in the first two
phases.

Data modification permitted an organization’s manage-
ment to introduce variations as temporary or permanent
changes to an accumulated data base. Every information
system directed to the collection, manipulation, and dis-
semination of real data has been confronted with the
management question of “what if this should change?”
Thus, this phase modified the database content to pro-
vide a proper, timely response to that inquiry.

Data reaction was the ability of an information system
to accept these hypothetical or real data modifications and
react immediately; to wait hours or days would destroy
any human analytical or response capabilities. For ex-
ample, with batch program coding and compilation as
opposed to interactive programming, a programmer would
prepare the coding in a void for the former case, submit
it for batch data entry, wait for compilation or program
test time on the computer, and wait again for the results
to determine its correctness. The magnitude of elapsed
time can be such that the programmer will have lost the
sense and flow of his original thought processes. Develop-
ment of a management decision that must be formulated
by multiple manipulations of a data base can result in
the same ineffectiveness if similar time delays are en-
countered.

A possible fifth phase, considered part of data modi-
fication, is data inquiry activities. Management must be
able to access specific record(s) in a data base to deter-
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Total output.Onl

Any application. Designs. Maps. Business graphics.
Printing. Halftones. Listings. Data collection and
logging. Versatec delivers.

Any display image.
Archival quality hard copy from
popular storage tube and raster scan
displays, digital generators and
video sources. One printer/plotter
can print and plot from computer,
then, upon request, make copies
from up to eight terminals.

Any output.
Plot areas of up to 34 square
feet per minute. Print up to 1200
_lines per minute. Get hard copy from dis-
i - play in under twelve seconds.

v .

Any paper width.

Only Versatec can give
you ten paper widths —From economical
8-1/2" to super-
wide 72!

Solar panels
Supplies 85% heating
&5% cooling demand

Anywhere. Rack-mountable and desktop
models fit anywhere, go anywhere. Perfect
for OEM systems, hostile environments and
mobile operation. Available in commercial

3000 series, militarized 7000 series.
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y fromVersatec.

Any IBM 360 or 370 (OS or DOS). A com-
plete family of output systems for IBM 360/370
accept vector data for fast electrostatic plotting
without excessive CPU or I/0 overhead.

On-line systems emulate IBM 3211/3811 or
1403/2831 printer/controllers.

Off-line systems accept
vector, raster or print
data on IBM
generated tapes.

Remote systems.
New Versatec
RSVP™
(Remote Spool-
ing Vector Pro-
cessor) is the only

Any mini. Versatec pioneered mini-plotting.
Our printer/plotters serve more mini models
from more manufacturers in more
installations than any other electrostatic.
complete remote And no wonder. Versatec is the quiet, reliable
system for electro- way to put any information on paper.

static printing and plotting. It pro- R | 1= G s

Address

City, State and Zip

Any questions? Check our readers’ service number for the full
color 24-page Output brochure. Better yet, fill out the coupon for
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See Versatec total output at NCC, Booth 1463
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mine and verify the required modifications. Multiple
and selective record accesses and summations are also
permitted.

These aspects of an information system are present
in automated environments today, since all the necessary
technology exists. A true management automation system,
however, is still to be fully attained. The missing ele-
ments are the development of appropriate data collection
and management terminals, together with a product area
referred to as interactive concentrators.

It has not been universally implemented that each
source of data be equipped with an online data collec-
tion device so that every management employee would
have access to a terminal permitting data inquiry, modi-
fication, reporting, and reaction. In most information sys-
tem applications, source data are gathered manually to
a point where it is economically feasible to automate
their entry into a centralized database and processing
system. The majority of data terminals have been de-
signed for a computer-type operating environment and
are not intended specifically for the management office
operational environment. Information systems have been
and are currently focused on the hardware and software
developments resident at the centralized computer pro-
cessing center.

Dependent upon the present capabilities of an infor-
mation system, the ability to extend and multiply its ac-
cessibility to all facets of an organization will provide a
true management automation capability. A meaningful
analogy can be found in the evolution of the telephone
system. The early telephone system was totally manual;
the end subscriber verbally provided the telephone num-
ber to the local operator who verbally requested the de-

sired connection from other intermediate operators. The
ability of the local telephone operator to directly dial
the desired connection to the destination local operator
was the first step in automation. The final step of tele-
phone network automation permitted the end subscriber
to dial the telephone number directly. Management auto-
mation’s final step, in comparison, will permit the man-
agement employee to directly store, interact, modify, and
receive the desired data.

A management automation application can be seg-
mented into five equipment and facility areas: centralized
processing center, long distance communications facility,
local interactive concentrator, local communications net-
work, and management terminals. The centralized pro-
cessing center and long distance communications facility
already exist with today’s information systems. The local
data communications network also exists in the form of
an organization’s internal telephone system controlled by
a traditional private branch exchange (pBx) or the newer
computerized branch exchange (cBx). The local interac-
tive concentrator and management terminal areas require
finalized development of application specifications and
actual products.

Continual access and interaction with a centralized data-
base management and processing system usually are un-
necessary with a management automation system. Unless
the geographic distribution of potential terminals and the
centralized processing center are in close proximity, the
long distance communications cost coupled with the ex-
pected interactive traffic loadings would economically
impact the desired system. Since the management auto-
mation system is dedicated to collection, demand manipu-
lation, and transient modification and processing of data,

ATION, INC.
CT.06484

CAL AUTOM

RACTI
?rap Falls Road. Shelton,
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Intel delivers the
8-bit microcomputer,

Our newest 8085A selection is, quite simply, the world’s fastest 8-bit
microcomputer. It’s the 8085A-2, with a 5 MHz clock rate—66% faster than a
standard 3 MHz 8085A. Now you can achieve a new level of system performance
using the world’s best selling and best supported microcomputer family.

: There’s a surprising measure of economy

that goes along with the 8085A-2 startling
performance. Its superior bus architecture
enables you to use
relatively slow, low cost
standard memories.
You don’t need the costly, high speed memories

that other high performance microcomputers
demand. In fact, at any clock rate, MCS-85™ CPUs
operate with 25% slower memories than even the
most efficient competitive microcomputers.

The 8085A-2s faster clock rate sets a perfor-
mance trend all MCS-85 components will follow.
That gives you the design option of 5 MHz or
3 MHz operation within the same family.

Of course the 8085A is fully
compatible with the 8085, and
offers the same growing selection
of memories, programmable
peripheral interfaces and
support circuitry.
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world’s fastest

the newest 8085A.

Join the Majority. Since its introduction, more major companies have
chosen the 8085A than all other microcomputers combined. Almost overnight,
the 8085A became the new industry standard.

Full software and bus compatibility with the familiar 8080 is one reason why.
Designers have found they have a head start in implementing new MCS-85-based
designs. And, the 8085A is your bridge to compatibility with upcoming Intel
microcomputer advances.

#1 in Support. Choosing the right microcomputer means more than

evaluating CPU performance. When you choose MCS-85, you get the highest

performance CPU, plus a full family of compatible memories and peripherals,

and access to our fast growing software library. Making Intel your micro-
computer supplier unlocks the door to the industry’s most comprehensive
development support, too.

Our Intellec® and new Intellec® Series I, Microcomputer Development
System speeds your product to market. It’s the only development system
with two high level languages, PL/M and FORTRAN. It’s the only develop-
ment system that gives you symbolic debugging, using ICE-85™ in-circuit

emulation. And it’s the only development system you’ll need for today’s
leading microcomputers, and tomorrow’s, too.
Intel further supports our microcomputers worldwide with on-site FAE
applications assistance, training classes and design seminars.
The quickest way to get started is to order MCS-85 components
from your nearest Intel distributor. Or, for a new 8085A-2 data sheet,
contact your local Intel sales office or write: Intel Corporation,
3065 Bowers Avenue, Santa Clara, CA 95051.
Telephone: (408) 987-8080.

intal delivers.

Europe: Intel International, Rue du Moulin a Papier, 51-Boite 1, B-1160, Brussels, Belgium. Telex 24814.
Japan: Intel Japan, K.K., Flower Hill-Shinmachi East Bldg. 1-23-9, Shinmachi, Setagaya-ku, Tokyo 154.
Telex 781-28426.

Distributors: Almac/Stroum, Component Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
Components, Pioneer, Sheridan, Wyle/Elmar, Wyle/Liberty, L.A. Varah or Zentronics.

Circle No. 12 for more information

17



the need to operate with a totally merged data base
is minimal. Therefore, each functional area such as a
plant location or a department can be considered as an
entity. The processing would encompass only source data
collected during a recent interval from this contained en-
vironment. The existence of historical data and events
would also be necessary, and the centralized processing
center would still have to merge the data from all en-
vironments to produce periodic reports.

Once a specific operating environment is defined and
functional allocations assigned, the determination may be
made as to whether the communications facility between
the centralized processing center and contained environ-
ments warrants the use of leased or switched communi-
cations. Ideally, the various functions should be assigned
so that a switched communications facility could be em-
ployed. The inherent redundancy with switched facilities
should offset the lower data rate. The centralized process-
ing center should access each of its contained environ-
ments several times each day to collect current source
data and update any historical parameters. This center
must also be capable of a demand access request from a
contained environment.

Control and intelligence residing in a contained en-
vironment are the local interactive concentrators that com-
municate directly with the centralized processing center.
Basically, a local interactive concentrator consists of a
mini or microcomputer-controlled storage. Concentrators
must have high speed data transmission capability
for communications with a centralized processing center,
and multiple low speed data access for communications
with the environment’s management terminals. A multi-
plicity of concentrators could be placed at a single loca-
tion, with each one dedicated to a specific application

OAK ovcost

KEYBOARD SWITCHES

High reliability, 10,000,000 operations
minimum, .415" high, with your choice of
5 cap styles. Series 415 switches are
available singly or in panel and keyboard

Contact your Oak
distributor, sales
office or call Oak

assemblies to your specifications. i
Matching units with an LED on an dlre.cfly for
independent circuit for direct or remote  additional
control can be combined on the same information

keyboard. Wide selection of colors
or legends.

'.“I{ Industries Inc.

SW|TCH DlVlSlON /CRVSTAL LAKE, ILLINOIS 60014

TELEPHONE: B15:459:5000 &8 TWX:910:634 3353 = TELEX: 72+2447

18 For information, circle 13 on Inquiry Card.
For a salesman call, circle 14 on Inquiry Card.

area, such as accounting, personnel, inventory, manufac-
turing, sales, customer service, and office management.

The interactive concentrator’s role would be to collect
its application’s source data from within its associated
environment, store them, and then use them for pro-
cessing of pre-established parameters, limited status, and
exception reports. The concentrator must respond to in-
quiry and demand access, data modification entries, and
specialized processing requests from a management ter-
minal. If the requested processing was beyond the capa-
bility of the interactive processor or if it required data
from other locations or applications, a request for access
to the centralized processing center would be generated.
The centralized processing center would perform the
actual processing and return it to the concentrator, which
would deliver it to the requesting management terminal.
The majority of the terminal’s interaction should involve
only a concentrator.

For a true management automation system, the local
data communications network must be controlled by a
cBx (“Office Automation,” Computer Design, Nov 1977,
pp 14, 20). The cBx would recognize the type of transac-
tion desired by a management terminal and select the
associated interactive processors that should be accessed.
Feasibly, the cBx could also recognize whether the trans-
action involved more than one concentrator, and could
obtain and assimilate the various application information
from the different concentrators into a combined response
to the requesting management terminal. A concentrator
requesting access to the centralized processing center
would notify the cBx to accomplish the access. Con-
versely, if the centralized processing center performed
data collection and updating with the remote concen-
trators, the processing center would interrogate only the
associated CBX.

The management terminal would replace the primary
telephone instrument associated with the cBx. During
nondata activities, this terminal would be used to place
and receive normal telephone calls; in the data environ-
ment, primary input capability would be keyboard entry
with a display output. An additional output advance-
ment would be to have an audio response capability
associated with the cBx. Digital response from an inter-
active concentrator could then be converted into an audio
response by the cBx for delivery to the management ter-
minal. Peripheral devices such as media readers, printers,
displays, and expanded keyboards could also be con-
nected to the management terminal, further adapting the
terminal to its operating environment,

Application development of products directed to man-
agement automation systems is necessary. Although the
cBx was introduced to the marketplace less than four
years ago, there are now estimated to be over 6000 in
operation. In addition, interactive concentrators in the
form of microcomputer disc systems driven by p/roms
are available from several manufacturers. Such a system
with a 256k-byte disc has a list price of less than $2200;
a larger disc capacity system from another manufacturer
lists at under $3000. The missing link has been the man-
agement terminal. Such a terminal was presented by a
West German manufacturer at the May 1977 Hanover
Fair in Hanover, West Germany; and a U. S. manufacturer
of computerized telephone systems recently announced
an electronic telephone set that encompasses a micro-
processor, RaM, and p/rom-operated display, comparable
in price to a traditional 10-button telephone set.

As with all new applications, both technological and
user maturity must occur. The technological component
is available. With meaningful examples of management
automation being implemented, the users’ desire can be
expected to develop rapidly.
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Now you can solve your
data communications problems

at super-high baud rates.

These two new 2650 LS| peripherals
interface with any microprocessor,
and offer on-chip performance which
shrinks hardware/software costs.

Whether you’re designing data communications sys-
tems for a byte-control protocol like BISYNC,

Link With 8- or 16-Bit Bus. The 2652 MPCC works with
either an 8-bit or 16-bit data bus, and handles both bit-

or for one of the newer bit-oriented disciplines — oriented and byte-control protocols. That means you
like SDLC, you won't find a more cost-effec- g} L can use it with microprocessors or minis, and with
tive, higher performance interface s - almost any discipline, including SDLC,

capability than you get with the new-
est LSI additions to the Signetics
2650 family.

These two data communications
ICs can satisfy virtually every
interface requirement. They ,f; "
help speed data flow between
CPUs or between CPU and ter-
minals. The 2651 Program-
mable Communications Interface
(PCI) combines USART functions
with an on-chip baud-rate gener-
ator, modem controls and BISYNC
support. The 2652 Multi-Protocol Com-
munications Controller (MPCC) handles
many popular line protocols and can inter-
face with either a microprocessor or mini-
computer data bus. Both devices are TTL-
compatible and operate from a single +5V power supply.
Move Data at 800,000 Baud. With the 2651 PCI, you can
serialize and deserialize data at rates up to 800,000 baud.
Interfaced with any microprocessor, this versatile IC can
be used in a polled or interrupt-driven system—count on it
to support many serial data disciplines,both synchronous
and asynchronous, in the full- or half-duplex mode.

Moreover, the 2651 PCI can be programmed either to
accept an external clock or to generate an internal transmit/
receive clock. In the internal mode, you can program any of
16 different baud rates, from 50 to 19,200 baud.

2651/2652 SELECTION GUIDE

Feature | 2651 (PC1) | 2652 (MPCC)
Rcv/Xmt Modes Synchronous and Asynchronous | Synchronous
. SDLC, HDLC, ADCCP, DDCMP,
Protocol Compatibility | BISYNC, DDCMP BISYNC (limited).

Baud Rate

DC to 800,000 baud

DC to 1,500,000 baud, typical

Baud Rate Generation

External or On-chip
(16 internal rates)

External

Data Bus Compatiblity

Microprocessor
(8-bit tri-state)

Microprocessor or Minicomputer
(8- or 16-bit tri-state)

Modem Controls Many None

Odd/Even VRC, CRC-16,
Error Controls 0dd/Even VRC CRC-CCITT
Self-test Local/Remote Loop Back Local Loop Back
Package 28-pin DIP 40-pin DIP
Price (100 Qty) $13.70 $24.90
Availability ) Immediate Immediate

. 4 . HDLC, ADCCP and DDCMP.
; When you design in the
2652 MPCC, you design in
flexibility. It gives you high-
speed operation — up to
1,500,000 baud — plus on-
chip features which reduce
hardware and software costs.
This LSI device contains pro-
grammable circuitry for
performing CRC genera-
tion/checking and zero in-
sertion/deletion, as well as
SYNC or secondary address

comparison.

If you're designing data communica-
tions systems, you need to know all about
the new 2651 PCI and 2652 MPCC cir-
cuits from Signetics. To get the full story, use the coupon

below or contact your local Signetics Distributor.

SinOLiCS

a subsidiary of U.S. Philips Corporation

Signetics Corporation

811 East Arques Avenue
Sunnyvale, California 94086
Telephone 408/739-7700

i To: Signetics Information Services, 811 East Arques Avenue
P.O. Box 9052, MS 27, Sunnyvale, CA 94086

Please send data sheet(s) for [0 2651 PCI [J 2652 MPCC
I [] Also send application note which describes how the 2651 PCI
I can interface to any microprocessor.
|
i

[0 I have an urgent requirement. Please have a PCUMPCC
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|
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1
|
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i
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i
1
|
|
1

City

CD5
L-----------------------

State Zip

CIRCLE 15 ON INQUIRY CARD 19



[chMUNu:A-nnN CHANNEL |

Controllers Expand Disi'.ribu'l'ed System, Adding Peripherals,
Source Data Entry, Network Productivity Aids, and Protocol

Introduction of the low cost, limited
capacity MARK I and the extended,
higher speed MARK II to expand
the PTS/1200™ distributed process-
ing system is regarded by Raytheon
Data Systems Co, 1415 Boston-Prov-
idence Tpk, Norwood, MA 02062
as the start of the second generation
of distributed processing technology—
marked by improved equipment and
network performance coupled with
the maintenance of existing invest-
ments in data communications and
host processing software. Totally
compatible with existing PTS/1200
systems, both models can perform in-
telligent 3270-type emulation tasks,
local format storage, and local print-
ing concurrently with the processing,
file handling, and communications
functions of the current system.
MARK I consists of a central pro-
cessor with 64k bytes of main mem-
ory (expandable to 128k bytes) and
a self-contained 10M-byte disc stor-
age drive. Up to eight 1920-char-
acter video display stations and mod-
erate speed, medium capacity periph-
erals such as printers, mag tape
drives, and card reader equipment
can be supported. A typical 4-ter-
minal MARK I system leases for un-
der $850/month, including mainte-
nance, on a 3-year lease term.

With a faster central processing
subsystem, the MARK II has 128k
of main memory and supports up to
24 1920-character visual display sta-
tions. Large capacity peripherals and
up to 20 1/0 device connections, in
addition to terminal stations, can be
accommodated. Peripheral products
announced include the model 3820
disc storage module, an 80M-byte
toploading drive with removable 20-
surface disc cartridge; the model 3306
high speed printer, a 600-line/min,
132-column drum device; and the
model 3910 magnetic tape transport,
a 9-track format, 1600-bit/in (630/
cm) drive with a 120k-byte/s transfer
rate. A typical 16-station system
leases for $2625/month on a 3-year
basis.

Among 20 capabilities to be in-
corporated in the products are syn-
chronous data link control (sprc)
communications protocol, source data
entry, and communications network
productivity enhancements. The fea-
tures will be deliverable in PTS/1200
equipment shipped in July.

Communications interconnect op-
tions offer binary synchronous pro-
tocols for 3270 interactive communi-
cation, 2780 and 3780 batch, and
HASP multileaving for remote job
entry. spLc protocol supports batch

and interactive transmissions simul-
taneously on a single communications
line (to be available on the system
in the fourth quarter of this year).

Five network aids also have been
added. A downline terminal control
feature permits any PTS/1200 sys-
tem to monitor and control, inde-
pendent of and transparent to a host
mainframe, either a network of PTS-
100 terminals or other PTS/1200 sys-
tems under IBM 3270 protocols.

A teleprinter concentrator consist-
ing of hardware and software allows
users with large teleprinter networks
to consolidate such message traffic on
the same lines used to support PTS/
1200 communications, providing high
speed autoanswer capabilities. Key to
the capability are microprogrammed
general-purpose communications
adapters, each of which controls four
half-duplex lines; five adapters can
be attached to each controller.

Containing IBM TSO software fa-
cilities, an enhanced editor performs
pre-editing on PTS/1200 systems to
assist in program development for
host computers. Code is developed
and stored locally, and is then batched
and sent to the host for analysis, edit-
ing, and debugging. Downline pro-
gram loading permits transmission of
programs from central to remote sites;

CARD READERS
TAPE DRIVES
HIGH-SPEED
PRINTERS [—_‘l
LN TER won-seeco L 780, 3780, HASP. BATCH
DOWN-LINE TERMINALS PRINTERS | OPERATING 2780, 3780. . —
SYSTEM BATCH
MODEM l-——— EMULATOR [— MODEM : MODEM :; ronm—
0 HOST
- | PTS/1200 o CPU
DATA-BASE FRoNT
RAYTHEON | | SOFTWARE
LOCAL-MODE 3270 INTERACTIVE
TERMINALS w : -
' | PROGRAMS e sl - PROGRAMS
5 3. |
1 gm - EMULATOR . sl
W e - —
RAYTHEON S, il Y i
DOWN-LINE PTS/1200 o — | —
Oy
SYSTEMS e | Sy
g DY s
LOCAL

DATA BASES
CENTRAL DATA BASE

PTS/1200 MARK | and Il systems of Raytheon Data Systems feature enhanced capabilities, communications protocols,
and more peripherals. Video display terminals can operate in local mode connection to controller at distances up to
5000 ft (1.5 km). Independent of the user, applications program decides which data base to access
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WE JUST PUT TWO
BIG HAMMERS
IN ONE SMALL
PACKAGE WITHOUT
DRIVING COSTS UP.

If you're looking for higher current and higher
voltage without paying higher prices, Fairchild's
new SH3011 Dual 5-amp Hammer Driver hits
the nail on the head.

BIG SAVINGS.

Our new dual hammer driver was design-
ed as an alternative to 2/ x 2)%" circuit boards
that end up costing you a small fortune in
time and parts.

So now whenever you need high-power
for driving impact printer heads, solenoids
or motor controls, you can plug in a SH3011
and save about half the TTL gates, darling-
tons and transistors you'd need otherwise.

Which, in turn, saves you insertion time,
production fime, test time, labor and inventory.

i And all those savings
™" added together can greatly reduce your
overall system cost.

WA — BIG PERFORMANCE.
al Each of the SH3011's two independent
hammers is capable of sinking 5-amps of
amaz cyrrent. Each output is designed to with-
stand 80 volts between the collector and
emitter. And each driver is TTL compatible.
The SH3011 comes compactly and
hermetically sealed in a steel, 8 lead TO-3
package to improve reliability and eliminate heat sink.
For details on our newest Hybrid (or on any of our other

Hybrid products), just contact your Fairchild R T A
sales office, distributor or representative

today. Or use the direct line at the bottom FAIRCHILD
of this ad to reach our Hybrid Division. T TR SR
Fairchild Camera and Instrument Corpora- c ALL us 0" IT.

tion, 464 Ellis St., Mountain View, CA 94042.
Tel: (415) 962-3771. TWX: 9103796435, (315) 962 = 3771

AAA
EMITTER 2
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CIRCLE 16 ON INQUIRY CARD 21



[ COMMUNICATION CHANNEL

remote debug facilitates program
patching of software routines operat-
ing on terminals at sites remote from
the PTS/1200 central controller.

Edit, arithmetic, and. logical func-
tions in the parameter-driven source
data entry package permit nonpro-
grammers to set up data entry jobs.
An interactive program is used to
define job parameters through simple
conversational dialogue; maximum
record size supported by the system is
1600 characters.

Interactive coBoL, to supplement
the MacroL language, and Video-
type™ word processors with resource
sharing capabilities are currently
under development for the MARK I
and II systems. Also, 3274/3276 ca-
pabilities will soon be supported on
the PTS-100 and /1200 lines.
Circle 290 on Inquiry Card

Network Software Items
Introduce Online
Distributed Processing

A second phase of DECnet software
permits configurations of distributed
processing networks encompassing a
wide selection of hardware and oper-
ating systems. The new and enhanced
products of Digital Equipment Corp,
Maynard, MA 01754 enable com-
munication among most of the com-
pany’s major operating systems and
computers, ranging from the LSI-11
microcomputer to the VAX-11/780
(see Computer Design, Dec 1977,
pp 27-28).

The user can link real-time systems
for industrial and scientific monitoring
and control, timesharing systems for
commercial and educational applica-
tions, and interconnect timesharing,
real-time, and multifunction nodes for
broad-based management information
systems.

DECnet comprises software mod-
ules, protocols, hardware, and support
services that facilitate construction
of distributed computer networks
among the computers. It is intended
to extend resources of local computer
systems, not to enlarge the depen-
dence on central systems. Products
thus support general system intercon-
nectability and permit such network
configurations as hierarchical, “star,”
“ring,” and random topology struc-
tures.

Introduced are the DECnet-VAX, a
network software interface for VAX-

22

PURCHASING

DATASYSTEM
" 500
CTS-500

s

As typical installation, commercial network for manufacturers includes
remote Datasystem 500s that perform terminal-oriented transaction pro-
cessing, exchange data among themselves using DECnet/E, and update
an inventory data base residing on PDP-11/70 system running IAS and
DBMS-11. PDP-11/70 also supports local users for management reporting
and program development. Second phase of software products, introduced
by Digital Equipment Corp, are optimized for nature and size of task to
be done, eliminating use of “all-purpose” operating system

DBMS

INSPECTION

11/780 computers running under the
VMS operating system; DECnet-RT
for PDP-11 computers running under
the RT-11 real-time operating system;
and DECnet/E for the PDP-11/34
to -11/70 systems operating under
RSTS/E. Enhanced versions were an-
nounced for systems using the real-
time executives RSX-11D, RSX-11M,
and core-only RSX-11S, and for the
multifunction TAS operating system.

The network’s remote resource ac-
cess permits programs or users at one
node to utilize mass storage periph-
erals and 1/0 devices at another node.
It allows a program to open files at
a remote node and to perform se-
quential input or output of data in
that file. Updates conform to modifi-
cations in three protocols that make
up the digital network architecture—
the network service protocol (wsp),
data access protocol (par), and digi-
tal data communication message pro-
tocol (ppcmp)—to support future
product developments.

Common features are full point-to-
point interconnect capability for task-
to-task communication, by which pro-
grams running on separate network

nodes can exchange 8-bit ascir data,
and for file transfer, which allows
asci sequential files to be copied from
one node to another on user com-
mand. Also included are greater net-
work throughput, simplified network
configuration and generation proce-
dures, dynamic reconfiguration, and
ability to switch lines without inter-
ruption of service.

License fees are $1500 for the
DECnet-RT and -S systems; $2700
for -M, /E, and -VAX; and $3500
for -D and -IAS. This includes war-
ranty and support services.

Circle 291 on Inquiry Card

Video System Transmits
TV Pictures and Data
Via the Telephone

Designed for use with normal dialup
telephone networks, leased lines,
radio links, microwave, or satellite
channels to provide low cost visual
communications, the model 260B
video compressor accepts signals from
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Motorola introduces a cooler-running,
longer-lasting, lower-cost power supply.

ICEMAN’s here with superior
triple-output design for M6800 MPU
and other logic designs.

ICEMAN'’s here with reputable
specs and reasonable expectations.

ICEMAN'’s here with heat-busting
reliability.

ICEMAN's here with correct
balance between hardware and
performance.

ICEMAN's here with lower prices.

ICEMAN’s here, about time.

What Others Say

Every MPU power supply source
says the same thing—"at 50°C, our
supply will operate at 100% of rated
output power.” And many show, or
describe, a derating curve like this on
their data sheet:

100%

70%

Pout

SUPPLY TEMPERATURE _ 50°C 70°C

But shown or described, the curve
doesn't really tell you anything
about the unit. Because the devices
inside that unit may be operating a
whole lot hotter than the supplier,
or you, thinks. Even at 50% efficiency,
50% of input power will be dissipated
by the supply itself.

As industry observers have noted,
many manufacturers aren’t even able
to meet their own derating curves.

At least for extended periods. And
their supplies may not be able to
deliver 100% of multiple rated
voltages and currents simultane-
ously at rated temperatures.

That 100% looks reassuring. But
100% of what? 5V@ 6 A? 12V @

1 A twice? Some? AllI? None?

What Motorola Says

Run it cooler and run it longer.
All power transistors have a
maximum TJ. Usually, it's 200°C for
discrete, series-pass hermetics.

And, if you plot device life vs T, Sq.In. % of
you'll get this curve: Vendor  Pout (Watts) 5. 'watt Motorola
Transistor Motorola 17.2 5.33 100
Junction Company A 17.5 46.5
= Temperature Motorola 36.8 3.13 100
Life I Company A 46.0 1.65 527
i Company B 39.0 2.14 68.3
I
l | Motorola 54.0 3.18 100
1173 172 Company B 70.8 1.49 46.9
; ) > Company C 60.0 1.51 475
It's obvious. The cooler the device,
the longer it lasts. Bett tandard
Where the supply designer e'; Stan ovp

operates on this curve is up to him.

But the secret of our success is
conservative guardbanding—and
we know no device should operate
continuously at more than 75% of
its maximum TJ to meet customers’
reliability expectations. A 200°C-
rated TO-3 or TO-66 should be no
hotter than 150°C. A 150°C-rated
plastic unit should run at 110°C or
lower.

And that's where we design them
to operate in ICEMAN supplies.

At 100% of Poyt (all outputs
simultaneously) our power transistors
will be at 75% of their maximum T J-

No ifs, ands or buts.

8s—t00%[ -
7 ) R S S ;,_c’_;,
o\Y‘e‘/s/ e
TJ (op) e
Ty(max)| ==~ wotof
% i

Transistor Pout
Units in other supplies will be at
85%, 95%, 100% . . . or even higher.
And you can'’t do that to a power
transistor and expect it to live long.

Our pedal’s not to the metal.

How We Keep 'Em Cool

Conventional
Heat Sink

ICEMAN supplies furnish 50% to
100% more square inches of heat sink
area than comparables. Power
transistor locations are spread over
a much greater area, heat is
dissipated faster, more efficiently,
the supply runs cooler and more
reliably.

ICEMAN design furnishes power
devices with more of what they'’re
looking for—enough heat sink to
take care of heat dissipation and
keep T j out of catastrophe.

ICEMAN
Heat Sink

CIRCLE 18 ON INQUIRY CARD

Besides standard foldback
current protection with the MC1723,
ICEMAN supplies furnish the latest
OVP technology using Motorola’s
MC3423 and the 2N6504 SCR. The
‘3423 senses overage, rapid-fires the
SCR and shorts the supply output
forcing it into current limiting or
opening fuse or breaker. Turn-on
propagation is just 0.5ms preventing
SCR failure from incomplete firing.
Threshold is resistor-adjustable.

ICEMAN’s Bottom Line

OVP on all outputs

Motoroia
Company A

40 50 60
Total Watts

Quality and technology are not
expensive at Motorola. Our
PLT800, 810, 820, 840/841, 2, 4, 6
and 15 A supplies are lower-priced-
per-watt than any other nationally-
known manufacturer based on
latest published data.

For more information on ICEMAN,
contact Motorola Subsystem
Products, P.O. Box 29023, Phoenix,
AZ 85038, (602) 244-3103.
Or, circle i
the reader
number.
ICEMAN.
Cool, man.

MOTOROLA INC.
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HOLD RECEIVE

Colorado Video’s 275 video expander accepts slow scan or fm input; this solid-state video memory stores one frame
of video information and builds up continuously refreshed image for display on standard TV monitor screen. Computer
1/0 option permits interconnection with TTL level minicomputers or digital processing devices

a conventional ccTv camera and re-
duces the bandwidth by a factor of
several thousand for coupling to the
telephone system. Still pictures are
transmitted, with a typical frame time
of 78 s/image for medium resolution
of 256 x 512 picture elements. An
optional 35-s mode with lower reso-
lution is available.

The third generation system from
Colorado Video, Inc, PO Box 928,
Boulder, CO 80306 has a small re-
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mote control panel included with the
compressor to allow the user to
select from three video input signals
to initiate or terminate a transmission
at any time, and to pause in the
middle of a transmission for split
screen effects. Control of an optional
frame freezing device is also incorpo-
rated.

Other features are a vertical cursor
and a setup aid that provides a video
waveform display superimposed over

the Tv image. The compressor also
may be interconnected with audio
sources for sequential voice/video
transmission. Either simplex or duplex
configurations are available.

At the receiving location, a model
275B video expander with solid-state
picture memory reconverts signals to
normal Tv standards for viewing,
distribution, or video tape recording.
Capable of storing one frame of video
information, the unit accepts data at
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a slow rate, using them to build up a
continuously refreshed image. The
resulting display has no fadeout or
image degradation.

The expander can be used as a
computer output display device or as
a slow scan video communications
receiver. The output signal can be
displayed on a Tv monitor or used
with other standard Tv equipment.
Output capability of units with the
computer 1/0 option provides easy
interfacing with TTL level minicom-
puters or other digital processing de-
vices.

Circle 292 on Inquiry Card

Language and Software
Packages Add Further
Communications Functions

The RPG II business data processing
language for DS990 systems and a
3780 communications emulator for
models FS990 and DS990 have been
introduced by the Digital Systems Div
of Texas Instruments, Inc, PO Box
1444, Houston, TX 77001. Based on
a predetermined sequence that reads
a record, processes the data, and out-
puts the results, 990 RPG II is suited
to applications requiring file main-
tenance or report generation. A pro-
grammer uses a series of six basic
spec formats to input the specific
actions to be taken with the lan-
guage’s sequence of execution.

The language is similar to the IBM
System/3 RPG II. A utility program
is provided to copy System/3 or /32
source programs or files from diskette
to DS990 disc files. Entry-level sys-
tem for the language is the DS990
model 4 commercial system that in-
cludes a 990/10 minicomputer, 128k-
byte memory, 10M-byte disc drive,
the company’s 911 VDT, and DX10
disc operating system software object
license.

The package includes an RPG II
screen-oriented text editor for pro-
gram creation or modification. To aid
program debugging, a trace feature
prints each major item during pro-
gram execution. A System/3 com-
patible sort/merge capability is op-
tional, as is communication of RPG II
files.

The one-pass compiler features
run-time trace, right or lefthand sign
handling, and Ascu or EBcDIC in-

ternal character set. It produces over
500 diagnostic messages; alphabetic
summary listing of fields, labels,
arrays, and tables; and listing of all
specified indicators.

The 3780 emulator package pro-
vides the floppy disc-based FS990
and larger disc-based DS990 pack-
aged system families with remote job
entry communications to an IBM
host, between other FS990 and DS990
systems, or between series 700 distrib-
uted processing systems. Systems
equipped with a communication inter-
face module, synchronous modem,
and optional autocall unit can oper-
ate with the emulator as unattended
central or satellite stations in distrib-
uted networks. Their operation is
implemented by auto answer, auto
disconnect, and auto call software
capabilities, and any system 1/0 de-
vice or file may be selected for data
transmission or reception.

Circle 293 on Inquiry Card

Powerful Networking
Systems Family Performs
Source Data Processing

The 220 DPS distributed processing
series of networking systems that pro-
vide mainframe computing power for
source data processing applications
has been introduced by General Au-
tomation Inc, 1055 S East St, Ana-
heim, CA 92803. The systems are
based on the 16-bit GA-16/220 wust
computers, with 128k bytes of 400-
ns access semiconductor memory and
10M bytes of online disc storage.
They provide 2780 communications
capability for access to remote host
computer systems. Each cpu/cluster
processor supports up to four online
video display terminals operating in
a multitasking environment up to
2000 ft (610 m) away.

The family provides easy forms
generation, efficient data entry, main-
frame COBOL/FORTRAN computing,
comprehensive 1sam/psam file man-
agement, and remote batch communi-
cation capabilities for corporate online
distributed processing. Software in-
cludes cpes comprehensive data entry
software containing supervisory func-
tions for efficient use of system re-
sources, as well as Easyform, a forms
generation package for creating screen
formats online without compilation.
Circle 294 on Inquiry Card

... from these authorized Motorola
distributors. Contact them about
Motorola’s 2, 4, 6 and 15 A triple
output power supplies for MPU and
other logic-related applications. Or
call Motorola Subsystem Products,
(602) 244-3101.

ICEMAN Distributors

Boston e Cramer .............. (617) 861-9200
Chicago e Newark ............. (312) 638-4411
Cleveland e Pioneer-Standard ... (216) 587-3600
Los Angeles o Liberty .......... (213) 322-8100
New York e Schweber .......... (516) 334-7474
San Francisco e Elmar ......... (415) 961-3611
St. Louis ¢ LCOMP St. Louis . .. .. (314) 291-6200

&)

MOTOROLA INC.
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Check your
memory system
design requirements.

‘ Low power drain in both active
and standby conditions

Fast access times
TTL compatibility in/out
High noise immunity

Full temperature ranges
for military, industrial, and

commercial
‘ Guaranteed data retention
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Now check Harris for
18 CMOS RAM options
that provide just that.

*Access Time and Standby Power Specified at 5.0v, 25°C Maximum

YOUR CMOS RAM OPTIONS ARE AVAILABLE NOW!

For complete specifications, call the Harris Hot Line,
or write Harris Semiconductor Products Division,
P.O. Box 883, Melbourne, FL 32901

Harris Technology... Your Competitive Edge

CIRCLE 20 ON INQUIRY CARD

HARRIS HOT LINE!
1-800-528-6050, Ext.455

Call toll-free for phone number of your nearby
Harris sales office, authorized distributor or
expedited literature service.

HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

29
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Intelligent uProcessor
System Automates
Electronic Mail

Designed for the high document vol-
ume electronic mail user, the micro-
processor-controlled high speed sys-
tem 50 offers fully automated, un-
attended hardcopy communications
with confirmed document delivery for
up to 50 satellite terminals over
standard voice grade telephone lines.
Multiple transmission speeds are 35,
50, and 90 s. Components of the sys-
tem consist of a programmable con-
troller and satellite terminals.

The controller automatically dials
up to 50 telephone numbers stored
in memory, transmits documents to
satellite units, and polls single satel-
lite terminals or groups for documents
on a periodic basis or at specific
times. waTs or other telephone lines
may be used during evening hours
or when rates are lowest. Each con-
troller or satellite can receive up to
500 documents in unattended oper-
ation and each has an automatic
document feeder, which can be pre-
loaded with up to 50 documents for
unattended transmission.

Shorthand programming assigns a
code to each satellite’s telephone
number, which is used for transmit
or polling functions. Group codes can
also be designated. A priority func-
tion, which interrupts any program-
med task for immediate transmission,
prevents the system from being
locked out in continual use.

Developed by Rapifax Corp, 7
Kingsbridge Rd, Fairfield, NJ 07006,
the system has an automatic dialing
mode which causes the controller to

Key component of Rapifax’s intelligent
electronic mail system is programmable
controller containing microprocessor
and 32-char alphanumeric display, pro-
viding overall corporate mail network
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redial a number twice at 5-min
intervals when a busy signal is re-
ceived; a job record review shows
the entire day’s send and poll tasks
at any time. Added features are
multiple resolutions and digital hand-
shaking.

A 32-character alphanumeric dis-
play on the controller’s panel exhibits
keypad entries, instructions, and pro-
gramming errors during programming
mode; otherwise, a 24-h real-time
clock appears. Two built-in security
systems protect accessing of data and
polling with special codes. Built-in
battery backup prevents memory loss
during a power failure.

Circle 295 on Inquiry Card

Discount Plan Slices
Costs of Communications
Network Charges

A volume discount plan permit-
ting lower hourly communications
costs for the public packet net-
work of Telenet Communications
Corp, 1050 17th St, NW, Washing-
ton, DC 20036 covers such key items
as traffic charges for the amount of
data sent; monthly charges for private
dial and leased channel ports, includ-
ing multiple connection, rotary, and
private network features; and usage of
local public dial-in ports. Effective
February 1, monthly billings over
$5000 will have a reduced rate above
that amount ranging from 20% on bill-
ings between $5000 and $9000, to 50%
on those over $18,000. Incremental
cost of public dial-in service in major
cities, for example, will be approxi-
mately $1.90/h at the 20% level to
$1.20/h at the 50% level.

Circle 296 on Inquiry Card

Conference Focuses on
Fiber-Optic Technology,
Design, and Applications

The Fiber Optic Con Trade Show to
be held at the Park Plaza Hotel,
Boston, Mass on May 22 and 23 will
combine technical sessions with ex-
hibits from over 20 companies to
provide an open forum for the ex-
change of ideas and applications re-
lating to fiber optics. The sessions to
be held concurrently on Monday
afternoon, May 22 will deal with a
basic tutorial covering various con-
siderations and benefits of fiber-optic
technology (Allen B. Kasiewicz, Rank
Optics); individual hardware com-
ponents of light sources, connectors,
fiber types, detectors, and ancillary
items; and communications applica-

tions involving telecommunications,
catv, and computer data transmis-
sion (Richard Cerny, Valtec).

On Tuesday morning, May 23,
financial and economic matters will
relate actual and projected growth,
capital requirements, government pol-
icy considerations, and conversion to
mass production (Phillip Leigh, First
Boston); in addition, specific products
on the market, and military applica-
tions (Bruce Metcalf, Mitre Corp)
will be detailed. The final sessions on
Tuesday afternoon will highlight sys-
tems design involving the selection of
components to maximize overall sys-
tem performance (Ken Fenton, ITT
Cannon); products—continued from
the morning briefs; and general ap-
plications in areas such as high stress
or high voltage environments.

Further information concerning the
show and exhibitors may be obtained
from the sponsoring organization—
Fiber Optic Communications and
Information Society (FOCIS), 94
Charles St, Boston, MA 02114, tel:
617-367-4734.

Contracts Are Assigned
for Canadian Digital
Radio Route

The first major contracts for large
capacity digital radio in Canada,
covering a 1100-mi (1770-km) sys-
tem running from the Manitoba-
Ontario border to Calgary, Alberta,
have been awarded to Northern Tele-
com Canada Limited, 304 The East
Mall, Islington, Ontario M9B 6E4,
Canada. Alberta. Government Tele-
phones, Saskatchewan Telecommuni-
cations, and Manitoba Telephone
Systems gave the contract following
evaluation of proposed digital and
microwave radio systems.

When completed and in service in
late 1979, the system will link up
with another in Ontario, thus stretch-
ing 2300 mi (3702 km) from Tor-
onto to Calgary and Edmonton. This
route in turn will be linked to the
LD-4 high capacity coaxial cable
digital system that runs between
Toronto, Ottawa, and Montreal.

The company’s DRS-8 system, de-
veloped and designed in Canada to
meet Canadian operating telephone
requirements, will use existing micro-
wave route facilities that include
buildings, towers, and antennas.
There are 40 such locations over the
route in the prairies. The system can
handle voice or data traffic up to the
equivalent of 1344 telephone con-
versations simultaneously per radio
channel. There are 11 operating radio
channels in the frequency band. [
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TEKTRONIX

thinks your logic analyzer
should be as versatile

as you are
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DIGITAL TECHNOLOGY REVIEW

Low Cost Impact Printer

Constructs Characters On An Infinite Matrix

A low cost wire-matrix impact printer
with the quality and automated fea-
tures of ink jet and laser printing
techniques, the Media 12/7 can per-
form utility printing at up to 216
char/s and produce executive qual-
ity type at up to 50 char/s on plain
paper. Developed by R. C. Sanders
Technology Systems, Inc, 5 Tinkham
Ave, PO Box 324, Derry, NH 03038,
the printer uses “Infinite Matrix
Principle” technology to precisely
construct character and graphic im-
ages by making up to four passes
with a 7-pin printhead. Characters
can range in size from 7 to 72 points.
The smaller size will be useful in
printing two pages of computer out-
put on an 8.5 x 11”7 (21.6- x 27.9-cm)
paper.

Several proprietary processes are
used to accomplish printing. Ink dot

placement is positioned horizontally
to a resolution of 0.001” (0.025 mm)
and vertically to 0.0035” (0.0889
mm), Character or graphic images
are constructed with a series of
multiple horizontal passes by the
7-pin impact printhead. The head
traverses each line at a constant speed
and impacts the paper through a
standard carbon ribbon.

Print quality and speed are de-
termined by the number of passes
per print line. In 1-pass operation the
printer can produce up to 216 char-
acters/s; on a 2-pass printing func-
tion, the head impacts each character
on the line going left to right then
right to left. This enhances the qual-
ity of the character while maintaining
a speed of approximately 116 char/s.
On a 4-pass operation with speeds in
the 35 and 50 char/s range, quality

ond.

and proposals.

This is a high quality correspondence
type face called Messenger-12, which
was printed at 36 characters per sec
Messenger-12 is a 12 pitch mono
spaced typeface requiring 4 passes of
the print head for each line of type.

High quality text output can be produced with this

8 point Helevasan typeface which prints at 50 char-
acters per second. Helevasan is a proportionally spaced,
san serif typeface that is produced with 4 passes of
the print head. This typeface is recommended for high
quality printing of business documents, such as reports

Pomid Hadl
210! Hana Or.
Fothoibn dia.

Designed to provide both high quality and utility grade printing,
Sanders Technology’s printer generates characters from footnote
to headline size in any language set including Japanese or Chinese

20112

34

Four principal electronic boards in the
MEDIA 12/7 typographic printer are
Z80 processor card, parallel/serial |/0O
ROM storage card for internal storage

of typefaces or signatures, motor/
printer driver board, and motor/print
head logic board. Switched power sup-
ply in rear allows cool operation and
provides high reliability

of characters is well suited for re-
production or for executive business
applications.

Combination of a totally integrated
design which embodies a minimum
of moving parts and an advanced
microprocessor controller provide a
maximum of system flexibility, operat-
ing reliability, and serviceability.
The printing mechanism is a 7-pin
impact dot matrix head which is
driven by a microprocessor based con-
trol system that regulates dot place-
ment and paper movement. Horizon-
tal movements of the printhead are
interlaced with vertical paper motion
to position dots as required.

Characters are constructed with a
large number of 0.010” (0.254-mm)
ink dots; therefore there is no limit
on the shape or size of the image
produced. Possibilities include Chinese,
cursive handwriting, signatures, and
graphic images in the form of line
drawings or solid area designs. From
12 to 20 type faces can be stored
internally in ®rom. Graphic images
such as signatures, logos, letterheads,
and sketches may be digitized, and
then electronically stored.

Up to 56k bytes of storage are
available for typefaces, graphic im-
ages, or forms storage. An average
high quality 4-pass type face uses
less than 4k, while a high speed
1-pass font will use less than 2k bytes,
and a signature or logo may require
2k bytes. This provides the average
user with storage capacity for three
to six high quality faces, three or
four draft faces, and six or more
signatures. Optional cards provide
additional internal storage or supply
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A quick memory test.

Feature Our HP 1000 and 21MX Computers Your old favorite

Memory High density 128K byte modules use new 16K bit RAMs —
just 5¢ per byte for 595 ns speed. Capacity to 1.8 million
bytes with 22-bit Hamming fault control. Cache-speed 350 ns
MOS/RAMs available for all memory.

CPU Mapped memory addressing for large memories. Standard
instruction set includes floating point, integer arithmetic and
data communications. Fast FORTRAN processor optional.
User microprogramming. Direct memory access rates up to
2M bytes/sec; microprogrammed burst rates to 11.4M
bytes/sec. Standardized interfaces for parallel TTL, process
1/0,RS232 and IEEE-488 (HP-IB).

Reliability Memory parity standard; fault control also available. Auto-
matic microcoded diagnostics. High resistance to shock,
vibration and temperature variations. Brown-out proof
power supply. Battery backup.

Cost 16K byte 595 ns memory : $ 488*
128K byte 595 ns memory : $4,160*

32K byte 350 ns memory : $1,365*
21MX M-Series computer with 256K bytes of fault control
memory : $13,910*

HP 1000 System with 21MX E-Series computer and 512K
bytes of fault control memory, 15M bytes of disc storage,
CRT console with dual mini-cartridges, and RTE operating
system : $62,300

Delivery 3 to 12 weeks ARO.

*Prices shown include 35% OEM quantity discount.
All other prices U.S. domestic list.

It’s hard to beat that kind of performance at those prices. Especially
when you have one of our compatible RTE operating systems to make it all
work smoothly. So if your old favorite didn't score
very well in this test, maybe you should call your LT T .
nearest HP sales office listed in the White Pages. Or I g,
write to Robert Puette, Hewlett-Packard, 11000 Wolfe S
Road, Dept. 1209, Cupertino CA 95014. The quicker, :
the better.

HEWLETT |_hp  PACKARD

22702HPDS4
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DIGITAL TECHNOLOGY REVIEW

a floppy disc interface for virtually
unlimited storage.

Users have the option of varying
print quality and specifying type-
face, type size, line length, leading
value, margins, and justification with-
out making mechanical adjustments
or interrupting printing operation.
Different type faces and sizes can
be intermixed on the same print line.

Electronics are contained on four
boards: processor board holding the
Z80 microprocessor and DMA chip;
parallel/serial 1/0 ROM  storage
card for internal storage of type-
faces, motor/printer driver board,
and motor/printhead logic board.
Standard TrL compatible parallel
and RS-232-C compatible serial in-
terfaces are provided.

Functional features include a re-
placeable printhead, internal self-
test program, and dual-line input
buffers. Manual operator functions
have been minimized by providing
pushbutton operation. The operator
simply places a sheet of paper in
the slot provided and pushes “start
print.” The printer automatically
locates the edge of the paper and
feeds the sheet to the first print line.
Lighted message indicators on the
control panel show printer status
and alert the operator to conditions
requiring attention.

The basic unit is priced at ap-
proximately $4000 in single quantity;
OEM prices are as low as $1350.

Circle 360 on Inquiry Card

User-Programmable
Display Terminals
Adapt to Special Needs

ZMS-50, -70, and -90 user-program-
mable terminals are intended ‘to fill
customer’s needs for intelligent, soft-
ware-oriented, and expandable sys-
tems at low cost. All three share 8080
microprocessor bus architecture that
offers powerful, flexible use of firm-
ware, software programming, and pe-
ripheral interfaces. In the units, Zentec
Corp, 2400 Walsh Ave, Santa Clara,
CA 95051 has concentrated intelli-
gence and video display in a compact
package capable of filling various re-
quirements.

A wuseful feature, built into firm-
ware, is a list-driven structure that
provides video flexibility by allowing
data that are distributed throughout
memory to be displayed contiguously
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ZMS-70 user-programmable display terminal contains an Intel 8080A-1 micro-
processor with up to 64k bytes of memory along with a 15” video display,
keyboard, telecommunications interface, and 143k bytes of online disc storage

on the screen. This is accomplished by
using a 16-bit pointer to the control
list that contains the address of the
beginning of each line or segment,
and information about it. Hardware
displays the line on the screen from
anywhere in memory with any length,
fills out any remainder with blanks,
then picks up the next entry in the
list to display the next line. This pro-
vides for compacted memory, because
blanks are not stored, and requires
less complicated programming, simpli-
fying adaptation to individual system
designs.

For communications flexibility, the
units provide programmable synchro-
nous or asynchronous communications
interfacing without hardware changes.
A programmed chip controls the out-
put port under program control. By
sending one byte of information
through the port as the system powers
up, output is specified as being asyn-
chronous or not, internal clock rate
is determined, and odd, even, or no
parity is defined.

Another system design feature is
the screen’s “25th line” which pro-
vides operator messages and system
status information. With this feature
the terminal can bypass the display
screen, and communicate directly with
the host computer or display mes-

sages from the host to the terminal
operator.

Aimed at applications that require
a substantial amount of intelligence
but no peripheral capability beyond
a printer, the ZMS-50 comes with up
to 8k bytes of rom and/or p/mrom
capacity and 4k bytes of rRam; a 16k-
byte version is available. The basic
4k bytes of ram are used as refresh
memory for up to two pages of video
displays; where two pages are not
necessary, the second page of RaM
can be used for storage and execution

A self-contained microcomputer featur-
ing dual mini-floppy diskettes and a

powerful operaling system, Zentec’s
ZMS-70 uses a list-driven architecture
which allows data to be spread through-
out memory, yet displayed contiguously
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Performance:
has your operating system
got what it takes?

Our Real-Time Executive for

Feature HP 1000 and 21MX Computers Your old favorite

Upward- RTE-M, memory-based for 32K to 1.8 million bytes; RTE-II,

compatible compact disc-based for 48K to 64K bytes; RTE-III, disc-based

faumil for 64K to 1.8 million bytes. Programs and data are inter-
y changeable; all systems use a common set of operator
commands.

Multi- Up to 64 separate programs can execute concurrently in main

programming memory; thousands more can swap in automatically from disc.
Protected by hardware fences and optional fault control
memory. Non-responding peripherals detected via time-outs.

Multi-terminal | Concurrent processing, program development, system genera-

capability tion in conversational or batch modes. One program serves all
terminals; no rewriting when you add on or change.

Micro- Up to 8.5K 24-bit words usable at one time. Microassembler,

programming micro debug editor, loader utility, PROM tape generator and
Writable Control Store available to simplify microprogram
preparation.

Other features BASIC, FORTRAN and Assembly languages. Measurement
and control support. Distributed Systems Networks. IMAGE/
1000 DBM with QUERY language for $2,500.

Cost* HP 1000 systems with RTE start at $21,000 for 64K-byte
memory-based Model 20. Disc-based 64K-byte Model 30 from
$31,500. Available to 1.8 million bytes of main memory.

Delivery 12 weeks ARO.

Can your old favorite do all this and still service interrupts in as
little as 100 microseconds? If not, write to Robert Puette, Hewlett-
Packard, 11000 Wolfe Road, Dept. 1210, Cupertino CA 95014. Or
contact your nearest Hewlett-Packard sales office. When it comes
to price/performance, we've really got what it takes.

*All prices U.S. domestic list.
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of user-supplied programs that can be
downloaded from the host. The 16k
version significantly extends this ca-
pability.

An asynchronous RS-232-C inter-
face and a firmware package enable
the terminal to communicate data to/
from a remote system. A comprehen-
sive text editor performs a number
of editing functions and a form gen-
erator mode allows generation and
display of any kind of programmed
form.

A totally software-oriented system,
the ZMS-70’s operating system takes
full advantage of the list-driven struc-
ture to provide the video flexibility
needed for heavy text editing and
data base manipulation applications.
This unit houses a microcomputer
system in the desktop enclosure along
with 65k bytes of memory, 15" (38-
cm) diagonal video screen, extensive
keyboard, telecommunications inter-
face, and a pair of built-in mini-
diskettes.

The system uses 2k of rom and/or
p/roMm for a disc bootstrap routine
and some basic self-test diagnostics;
this is expandable to 12k bytes maxi-
mum. On power-up the bootstrap
automatically loads operating pro-
grams into RAM from the disc, putting
the system under software control.
The basic system contains 16k bytes
of ram, which is expandable to 60k
bytes. RaMm provides storage for pro-
grams and data, including that to be
displayed on the video display screen.

Internally housed, the online disc
system consists of two mini flexible
disc drives interfaced with a built-in
pMA controller such that the micro-
processor may operate concurrently
with disc operations. Each diskette
holds 71.5k bytes of formatted data,
allowing 143k bytes of online storage.

Supplementing this system, an ex-
tensive set of software routines for
application program development and
system operation includes a general-
purpose disc-based executive file
manager, and complete assembly
language development package.

A programmable RS-232-C bit
serial interface can operate in asyn-
chronous, synchronous, or isochronous
modes. In synchronous or isochronous
modes, speeds of up to 19.2k bits/s
are determined by an external clock.
In asynchronous mode, speed can be
set at 110, 300, 1200, 2400, 4800,
or 9600 bits/s. As an option the unit
may be equipped for hardcopy print-
ing using a second asynchronous inter-
face. Alternatively, a complete printer
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subsystem that includes a parallel
interface and corresponding printer
is available.

The most flexible of the family, the
7ZMS-90 can be, within reasonable
parameters, any kind of terminal the
customer wants. Offering all video
display handling, keyboard, and func-
tion capability of the -70, the -90 can
be configured as a software-oriented
machine through connection to ex-
ternal floppy disc drives, or as a hard-
ware-oriented terminal with Ram/
ROM/p/ROM expansion capability to
65k bytes. It is outfitted with addi-
tional card slots for custom boards
and interfaces and can support a
larger number of peripherals than
other members of the family.

Circle 361 on Inquiry Card

Test Instrument Combines
Analog/Digital Functions
In One Unit

DTO-1, a digital testing oscilloscope,
handles digital circuitry like a logic
analyzer and analog circuitry like an
oscilloscope, and automates go/no-go
testing procedures with comparison
tester functions. The combination of
functions in one instrument allows
production testing to be performed
at the completed unit level.
Developed by Biomation Corp, a
div of Gould Inc, 4600 Old Ironside
Dr, Santa Clara, CA 95050, the unit

Designed for production test and
troubleshooting of any digital system
or product, Biomation’s DTO-1 digital

testing oscilloscope is shown with
standard equipment that includes a
single-point test probe with built-in
LED go/no-go indicator and advance
button, single-point trigger probe, and
one mini-data cartridge

incorporates a single signal input
probe, trigger probe, crr display,
and oscilloscope-type controls, with
microprocessor intelligence. It is ideal
for solving digital problems as well
as associated analog circuit design
problems, and its performance is high
enough to handle all but the fastest
digital circuits. Digital signals are
sampled at rates including 100 MHz
and its analog scope capability has
usable bandwidth to 25 MHz. The
instrument can reduce the time re-
quired to test a product for proper
operation, and allows faults to be
traced to the component level.

Basically a single-channel logic re-
corder that can compare digital sig-
nals with previously recorded good
signals, the microprocessor-based in-
strument stores operating software as
firmware within 14k bytes of rom.
Although 4k bytes of RAM are stan-
dard, the unit expands to 16k bytes
to handle high volume tape duplica-
tion requirements. RaM is used to
record digital signals and transcribe
test records and sequences. The de-
vice reads and writes to standard
3M mini-cartridges. No special soft-
ware syntax is required for program-
ming because the unit stores reference
logic signals in the integral magnetic
tape unit the same way as an oscillo-
scope is normally used.

Essentially, the instrument’s input
circuit is a variable speed A-p con-
verter. Input signals are converted
to a digital data stream that is stored
in memory. Instrument settings are
also stored in ram. crr display in-
formation, obtained via a direct mem-
ory access (DMA) channel from Ram,
generates trace lines, analog wave-
form display data, and alphanumeric
characters. Permanent test programs
can be established by transferring the
logic trace data and associated con-
trol setting data from RaAM to tape
storage. When test records are read
from tape back into rRaM, the micro-
processor uses the control settings to
set up the instrument; displayed in-
formation is again obtained through
the pmA channel.

Operational features of the instru-
ment have been kept as close as pos-
sible to oscilloscope nomenclature—
analyzer sampling rates are auto-
matically derived from a second/di-
vision setting and pretriggering is ex-
pressed in crt divisions. Pushbuttons
are used for selection of ranges and
other variables, with button increment
or decrement value displayed on the
crT screen. Panel controls are divided
into four groups: sweep, data, trigger,
and mode.

Trigger sources may be internal,
automatic, or external. Internal trig-
gers are generated from the input
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Data Base Management:

is your small computer
on the right track?

Our IMAGE/1000 DBM 2

Feature on HP 1000 Model 80 Your old favorite

Inquiry language “Free Form” QUERY lets almost anyone access data or create
reports with simple English-like commands instead of special
subroutines.

Data access Application programs in FORTRAN 1V, BASIC or HP
Assembly can access data sequentially, directly or randomly
by key word value.

Privacy Passwords definable for any part of data base, down to
smallest unit of information.

Data Define, build, use and restructure data base. Multiple data

maintenance bases can reside in same computer system.

Data base CODASYL-type schema eliminates redundant entries, makes

structure data base independent of user programs.

Data Multiple IMAGE/1000 systems can be inter-connected with

Communications HP’s Distributed Systems Network. Also 2780 emulator.

Performance Supports 4 to 8 terminals with 1.5 to 3 second response time.
Up to 1000 transactions per minute. Concurrent DBM and
real-time processing.

Cost* IMAGE/QUERY data base management software: $2,500
With HP 1000 Model 80, including 128K byte CPU, 15M
byte cartridge disc, mag tape, printer, dual cartridge
CRT terminal, RTE operating system: $61,700.

Delivery 12 weeks ARO.

No wonder our DBM software was named to the
Datapro Honor Roll. So if your system can't get
untracked, call your nearest HP sales office listed
in the White Pages. Or write to Robert Puette,
Hewlett-Packard, 11000 Wolfe Road, Dept. 1211,
Cupertino CA 95014.

*All prices U.S. domestic list.
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signal. External triggers are acquired
with a trigger probe or combinational
trigger accessory. Automatic trigger
refers to pseudotrigger events gen-
erated by the instrument. Both data
and trigger probes have an impedance
of 10 MQ, 15 pF, and 10:1 attenu-
ation. The data probe carries con-
trols needed for automatic testing.

Operation in all six modes is super-
vised by the microprocessor. Four
modes are for actual test use and
two are for programming. In trim
mode the probe acquires a calibra-
tion waveform from a test point on
the instrument’s front panel. Auto-
scope is the automated comparison
testing mode. The crt display shows
as many as eight logic traces, includ-
ing the known good system and sys-
tem under test traces being compared
and up to six previous system under
test traces.

In either mixed or scope mode,
up to eight logic traces or up to three
traces plus analog waveforms can be
displayed on the crT. In mixed mode,
the two bottom traces may be hold-
overs from a previous mode. In most
cases, they will be a known good/
system under test trace pair with sys-
tem under test disagreements under-
lined.

In program mode, up to 100 new
traces can be stored, displayed, and
recorded onto a single magnetic tape
cartridge. Before a trace is recorded
on tape, it can be seen on the dis-
play; and then transferred from ram
to magnetic tape. Up to eight newly
acquired logic traces or traces re-
called from magnetic tape can be dis-
played in this mode. In transcribe
mode, the microprocessor transfers
test records between ramM and the
tape cartridge unit. Records can be
written back onto the same tape or
onto different tapes. Newly recorded
and previously recorded test records
can be mixed for assembly on tapes
for specific applications. Tapes may
also be duplicated in this manner.
Circle 362 on Inquiry Card

Software/Firmware
Package Overcomes
3-D Plotting Constraints

3-D pLoT is a software/firmware pack-
age that supplies 3-dimensional plot-
ting and editing capabilities to users
of the Tektronix 4051 graphics com-
puting system. Available from Second

40

Containing 4000 vectors,
plot represents an array of
8000 elements, which re-
quire only 16k bytes of stor-
age when compacted using
Second Source’s 3-D PLOT
software/firmware package.
Supplying enhancements to
the Tektronix 4051 that
overcome speed and space
constraints, package allows
this plot to be drawn in less
than 1 minute

Source Industries, a div of I Corp,
735 Addison St, Berkeley, CA 94710,
the package contains a 2902 graphics
RroM and 2901 conics rRom which over-
come speed and space contraints
when dealing with 3-D plots on the
4051 system.

Problems encountered in using 3-D
plots include difficulties in construc-
ting and storing the plots, eliminating
the hidden lines, and repeating the
plots in different scales and with dif-
ferent viewpoints to achieve the most
meaningful perspective. The software/
firmware enhancements enable the
4051 to overcome the problem. Al-
though the roM packs have different
graphics orientations, either may be
used to simplify 3-D plotting. The
conics pack is primarily a function
and image generator but will speed
plotting; the graphics pack is an
image manipulator that both packs
data into less memory space and plots
faster. It is more effective when the
primary application is 3-D plotting.

Firmware in both Roms uses a
dark vector approach to solve the
problem of drawing speed. This ap-
proach allows moves and draws in one
matrix. Moves are distinguished from
draws by making the sign of the X-

coordinate negative. To solve the
problem of workspace memory size,
the graphics rRom pack provides the
ability to compact graphics data by
a factor of four. Compacted data are
then treated as named images that
can be selectively edited, printed,
negated, deleted, concatenated,
sorted, or moved with the commands
provided.

The surface plot illustrated, which
is fairly typical in density and size,
will not fit in the 4051’s memory
without use of the graphics pack, but
requires only 16k bytes when com-
pacted. Drawing this plot with the
pack, using compacted data, takes less
than 1 min. With uncompacted data
and the conics pack, it takes less than
2.5 min. View point generation (hid-
den line selection) took 45 min. Since,
frequently, the data base for plots
will already exist, this time frame
makes it practical to do several trial
plots with varying viewpoints and
scales. Overall, the dark vector ap-
proach can reduce time required for
3-D plots by an order of magnitude
or more.

Circle 363 on Inquiry Card

Single Medium-Scale
Computer System Replaces
Five Separate Models

A single system Level 64 replaces
five Level 64 models now offered by
Honeywell Information Systems, 200
Smith St, Waltham, MA 02154. Users
may enter at any point and expand
their configurations in four dimen-
sions—cpuU performance, memory ca-
pacity, peripheral mix, and com-

munications processing. The concept
claims to offer large system benefits,
including distributed processing, at
medium system prices, while on-site
growth minimizes disruption of ser-
vice caused by hardware swapouts.

Level 64 includes five levels of
instruction execution speed, 64k to
768k bytes of 4k-bit mMos memory,
and a broad selection of peripherals
for configuring a system to multi-
program up to 10 batch and/or
communications jobs using either con-
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Instrumentation Interfacing:
how does your real-time computer
measure up?

Feature Our HP 1000 and 21MX Computers Your old favorite

Standard Inter- HP-Interface Bus (HP-IB) simplifies connections to over 200
faces (IEEE-488, | bus-compatible instruments for stimulus, measurement and
ANSIMC 1. 1) display, and reduces installation costs. High-level READ and

i WRITE calls in FORTRAN and BASIC simplify programming.

lntelligent HP’s 2240A microprocessor-based analog and digital sub-
Analog system off-loads CPU and simplifies programming. Handles
and Digital complete real-time tasks such as time-scheduled data acquisi-
tion, scan synchronization with external events, interrupt
Subsystem waits, waveform sample pacing, temperature drift corrections

for high accuracy.

Real Time Compatible family of memory and disc-based Real Time
Software Executive (RTE) operating systems. Interrupt handling at
100us. Real-time BASIC, ISA FORTRAN with bit-manipula-
tion and real-time extensions.

Computer HP 1000 Model 20 memory-based system from $21,000.
Costs* HP 1000 Model 30 disc-based system from $31,500. (Both
include 21MX E-series CPU, 64K bytes memory, 2645A CRT
with dual mini-cartridges, RTE software.)

Interface Costs* Plug-in measurement and control cards: 32 analog inputs,
32 digital inputs and outputs, $2,625. 96 channels of analog
and digital I/0 in uP-controlled 2240A, $5,110. HP-IB
card, $600.

Delivery 8 weeks ARO.

*All prices shown are U.S. domestic list.

When you consider the number of instruments we make, it’s
not surprising that we know how to get the best out of them with
our computers. If you'd like to see how well our real-time com-
puters measure up, call you local HP office listed in the White
Pages. Or write to Robert Puette, Hewlett-Packard, 11000
Wolfe Road, Dept. 1213, Cupertino CA 95014. And save
a lot of interface.
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ventional or data base file organiza-
tions. Supporting the system are
various peripheral devices, systems
and applications software, and a
remote maintenance system.

Central processor supports 64k to
768k bytes of ™Mos main storage
capacity with a read time of 1 pus
to 740 ns and a write time of 1 us
to 940 ns. Control memory has 175-
to 145-ns access time. The processor
provides from two to 10 independent
1/o channels, with capability for
1250M-byte/s transfer on each. Ag-
gregate 1/0 transfer rate is from
4.0M to 4.25M bytes/s.

Mass storage is provided on from
two to 24 disc drives with capacity
of 29M, 70M, or 100M bytes/drive.
Printers include 600- or 800-line/
min drum printers, 600- or 800-line/
min belt printers, and 1200- or 1600-
line/min belt printers. The system
also supports up to 16 magnetic tape
units and up to eight unit-record
devices.

As many as three data communica-
tion controllers support up to 14

lines each. Connections may be syn-
chronous, asynchronous, or binary
synchronous. Rates range from 100
to 19,200 baud/line.

The Level 64 ccos operating sys-
tem gives users the ability to process
up to 10 jobs concurrently while
utilizing the system input reader. These
jobs may be any combination of batch,
communications, or transactional, in-
cluding up to four output writers. An
enter active text editing and opera-
tions facility allows terminal users to
create, update, and maintain files con-
taining source programs, JCL, user
data, and job results.

The remote maintenance system
allows field engineers to monitor,
control, and diagnose system instal-
lations and to take corrective action
from a remote support center. Built-
in security features provide for super-
vision and control of the process by
the user, by allowing the diagnostic
process to occur only after the cus-
tomer manually activates a mainte-
nance interface.

Circle 364 on Inquiry Card

Virtual Memory Computer
System Shares Access
to 2M-Bytes of Data

Prime 350 gives users high speed,
large system capabilities normally
found only on larger systems. Intro-
duced by Prime Computer, Inc, 40
Walnut St, Wellesley Hills, MA
02181, the system runs programs as
large as 768k bytes, and takes ad-
vantage of features in the priMOs 1v
operating system to give all users
simultaneous shared access to 2M
bytes of virtual memory. These char-
acteristics adapt the system to use in
medium-scale applications in com-
putational timesharing and interac-
tive data processing.

Based on proven architecture of its
medium- and large-scale predecessors,
the 350, combined with the company’s
virtual memory BAsic/vm compiler,
offers performance features and pro-
gram capacities unavailable on most
comparable systems in computational
applications. For interactive data
processing it uses coBoL and MIDAS
data management software. It also
supports RPG 1 and 2780, Hasp,
UT200, and ICL 7020 emulators.

The 350 offers a 50% performance
improvement over the model 300

running FORTRAN applications, by
using 2k bytes of high speed cache
memory and standard floating-point
instructions, These features, along
with business instructions that it
emulates, give it a 200% performance
increase in COBOL programs.
Compatible with primos 1v, the
system also runs shared, reentrant
procedures that execute in a virtual
memory that is segmented, paged,
and protected by multiple rings. It
is compatible with the company’s
full line of systems, and can be field
upgraded to model 400 or 500 simply
by exchanging central processor cir-
cuit boards. User software requires
no modification.
Circle 365 on Inquiry Card

Mainframe Computers
Claim Power, Size, and
Price Records

Claiming to establish several records
in mainframe computer systems, the
DECsystem 2020, according to John
Leng, vice-president of the Large
Computer Group, Digital Equipment
Corp, Marlborough, MA 01752, “pro-
vides full mainframe functionality at

a price previously reserved for
minicomputers.” Priced starting at
$150,000, the system consumes only
1400 W (cpu memory and all con-
trollers) of power, can run on ordi-
nary 110-V power, and can operate
in normal office environments. Main-
frame competitors include Honeywell
Level 62, Univac 90/30, and IBM
System/3, 370/115, and 370/125.

Extending the top end of the fam-
ily, the DECsystem 2060 provides
essentially the same performance as
the 2050, but because of doubled
memory capacity—4M bytes—can han-
dle up to 80 concurrent jobs. It uses
an advanced version of the KL cen-
tral processor used in other family
members and enhances growth within
the family through increases in mem-
ory capacity, online disc storage, and
asynchronous communications ca-
pacity.

With its 36-bit word length, the
general-purpose computer offers con-
current interactive timesharing, multi-
stream batch, and transaction-oriented
processing, yet houses processor, mem-
ory, console control, and integral
peripheral device controllers in a
single 5-ft (1.5-m) high cabinet. The
system consists of four major sub-
systems: KS10 central processor with
512-word virtual address cache mem-
ory, console unit, Unibus™ adapters,
and peripheral controllers and de-
vices. Built wusing lower power
Schottky TTL, the microprogrammed
KS10 processor features eight blocks
of 16 fast general-purpose registers,
2k-word  (96-bits/word)  writable
RAM microstore, and basic micro-
instruction cycle time of 300 ns.
Parity checking occurs in microstore,
on the data paths, and on the back-
plane bus.

Memory system consists of a single
extended hex control module that
connects to the backplane bus and
controls up to eight storage modules,
each containing 64k words of mos
memory. With capacity for up to
512k 36-bit words, the memory has
1.050-us cycle time and provides
single-bit error correction and double-
bit error detection.

All console and diagnostic functions
are performed by the console unit.
Housed on a single extended hex
module, it contains a microprocessor,
and provides two asynchronous inter-
faces—one for console operation and
one for remote diagnostics. The diag-
nostic link and the microprocessor
allow diagnosis of the system via a
remote link.

(Continued on p 46)



Processor growth:
can your small computer
make the upgrade?

Product Our HP 1000 and 21MX Computers Your old favorite

Computers 21MX computers, with memory capacity of 1.8 million bytes,
speeds up to 350 ns, and user microprogramming. All have
compatible architecture, instruction sets, /O and memory.

K-Series computer on a board: $974*
M-Series low-cost computer: $2,698*%

E-Series high-performance computer: $3,803*
Instructions 70-100% faster than M-Series.

Systems HP 1000 includes 21MX-E computer, CRT console with soft
keys and dual cartridges, RTE operating system. Fault control
memory available to 1.8 million bytes. Easy to upgrade as your
needs expand, with full selection of HP manufactured and
supported peripherals.

Model 20. 64K-byte memory-based systems: $21,000. S00K-
byte flexible discs optional.

Model 30. 64K-byte disc-based system, 15M-byte disc storage:
$36,500. SM and 50M-byte discs available.

Model 80. 128K-byte data base management system with
15M-byte disc storage. HP-developed IMAGE DBM software,
mag tape and line printer: $61,700. 50M-byte discs available.

Software One upward-compatible family of Real Time
Executives: RTE manages 1.8 million bytes of ,
main memory. BASIC, FORTRAN, Assembly §
and Microprogramming languages. Distributed|
Systems Networks. Measurement and
control support.

*OEM quantity 100. All other prices
U.S. domestic list.

If you've been having trouble making the upgrade
with your old favorite, it’s probably time you got a new
one. So call your local HP sales office listed in the
White Pages. Or write to Robert Puette, Hewlett-
Packard, 11000 Wolfe Road, Dept. 1212, Cupertino
CA 95014. We don't think anyone should have to live
with an incompatible family.
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Intecolor 8001 Color Data Terminal—$995*

For arelatively young company
we've got a phenomenal success
story.

Intelligent Systems Corporation
is a privately held company and
has doubled its sales each year
for the last three years. We have
accomplished this solely by use of
our retained earnings which have
averaged an extraordinary 85%
return on equity for the last
two years.

ISC was founded in 1973,

Color Graphics 8001G — §1,925*

shortly after development of the
microprocessor opened up the
industry to a whole new range of
possibilities. One of those possi-
bilities, low-cost color data
terminals, was the main thrust of
our endeavor. With a combination
of sound research and develop-
ment and aggressive marketing,
we were able to introduce an in-
telligent data terminal with the
extra advantages of color at a price
any company could afford.

Intecolor 8032 Microcomputer System —
$3,495* with dual built-in mini disk drive
(Display of ISC financial data shows how
you can present yours in graphic form.)

And because of even more ad-
vanced technology, coupled with
growing sales, we've also been
able to bring sophisticated color
graphics down to the price levels
of black and white.

Having pioneered the develop-
ment of low-cost color graphics
for the process control industry,
new emphasis is being placed on
the use of color graphics for busi-
ness applications. Instead of drab
black and white alpha-numerics,

*Prices for the 8001 and 8001G are based on orders of one evaluation unit, cash-with-order, guaranteed 30-day delivery or your money back.
Prices for the 8032, 8051 and 8070 are 100 unit prices, net 20 days.

ISC SALES REPRESENTATIVES: AL (also MS): Huntsville 205/883-8660, AZ (also NV): Phoenix 602/956-5300, CA: Los Angeles 213/476-1241 or
213/937-5450, Goleta 805/964-8751, Mountain View 415/964-9300, San Diego 714/292-8525, Irvine 714/557-4460, CO (ailso WY): Denver
303/759-0809, FL: Ft. Lauderdale 305/776-4800, Melbourne 305/723-0766, Orlando 305/425-5505, Valparaiso 904/678-7932, GA: Atlanta 404/455-1035,
IL (N.)(also IN, WI):Northbrook 312/664-5440, KS (also W. MO, NB): Shawnee Mission 913/362-2366, LA: Mandeville 504/626-9701, MD
(also DC, VA): Bethesda 301/656-3061, MA (also ME, NH, RI,VT): Framingham 617/879-7530, MI: Madison Heights 313/588-2300, MN
(also SD, ND): Minneapolis 612/822-2119, MO (E.)(also 8. IL, IA): St. Louis 314/821-3742, NM: Albuquerque 505/265-5655, NY (also CT, NJ):
Holcomb 716/657-6291, White Plains 914/949-6476, NC: Durham 919/682-2383, OH (also KY): Cleveland 216/267-0445, Dayton 513/434-7500,

OK: Oklahoma City 405/528-8071, OR: Portiand 503/620-5800, PA (E.)(also DE): Wayne 215/688-7325, PA (W.)(also WV): Pittsburgh 412/892-2953,



Unretouched photographs
of screens

Intecolor 8051 Microcomputer System with
mini-disk drive — $3,150* (Shown with
special ARABIC/FARSI configuration.
Optionally available at extra cost.)

ISC’s units can produce colorful
charts and bargraphs that give
meaning and vitality to statistical
analysis.

Today, ISC is the world’s largest
supplier of color terminals and
not only markets 8-color data entry
terminals, but also compact desk
top computers with a color graphic
display and a wide range of low-
priced peripherals for full-fledged
small business systems. We also
have a variety of options available

5965 Peachtree Corners East

Series | Business System/8070— $4,900*
with dual 8" floppy disk drive and 110 cps
matrix printer.

so that you can expand your
system as your needs expand. In
addition, we know you'll find ISC'’s
Customer Service Department a
reliable source of satisfaction. Our
staff of specialists will work closely
with you to help resolve any prob-
lem areas. You'll come to depend
on the quality of their service.
Take a look at our full product
line and think about how you can
put color to work to improve your
applications. Because now you

Norcross, Georgia 30071

§ P

Appropriate manuals are provided with all
equipment. Others are optionally available.

have a choice. A phenomenal
choice. Contact your local ISC
sales representative today for
ademonstration.

Color Communicates Better

Intelligent Systems Corp.,

Telephone:404/449-5061 TWX:810/766-1581

SC: Columbia 803/798-3297, TN: Knoxville 615/588-2417, TX (also AR): Austin 512/451-5174, Dallas 214/661-0300, Houston 713/780-2511,

San Antonio 512/828-0937, UT: Salt Lake City 801/973-7969, WA (also ID, MT): Bellevue 206/455-9180, EUROPEAN EXPORT SALES:
Techexport, Inc., Cambridge, MA 617/661-9424, ENGLAND: Techex, Ltd., Bournemouth 0202-293-115, FRANCE: Peritec, Rueil 749-40-37,
SWITZERLAND: Intertest, AG, Bern 031-224481, WEST GERMANY: Kontron Elektronik, GmbH, Eching b. Miinchen 08165-771, AUSTRALIA: Anderson
Digital Equip., Mt. Waverly, Victoria, Melbourne 543-2077, CANADA: Cantec Rep., Inc., Ottawa, Ont. 613/255-0363, Pointe Claire, P.Q. 514/694-4049,
Toronto, Ont. 416/675-2460, CANADA: Datamex, Ltd. (Distributor), Dorval, Que. 514/636-9774, Ottawa, Ont. 613/244-1391, Toronto, Ont.
416/787-1208, Vancouver, B.C. 604/684-8625, CENTRAL & SOUTH AMERICA, MEXICO, CARIBBEAN: American Business Systems,

Atlanta 404/394-9603, FAR EAST: Computers International, Los Angeles, CA 213/382-1107
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| DIBITAL TECHNOLOGY REVIEW |

Peripheral devices interface to the
system through two Unibus adapters
(uBas): one is for discs only, the
second is used for tape, printer, and
communication lines. Provision is
made for eight asynchronous com-
munication lines, expandable to 32
provisions for two synchronous com-
munication lines. Also available are
two high performance disc systems
to provide virtual memory file storage,
a reliable magnetic tape system, in-
teractive crT terminal, and hardcopy
equipment.

Key to the system’s easy operation,
the Tops-20 operating system sup-
ports FORTRAN 1V, CODASYL-standard
DBMS, COBOL, APL, ALGOL, IQL, CPL,
and Basic-pLUs-2 languages. The vir-
tual memory operating system offers
a multiuser, multifunction environ-
ment to support concurrent interac-
tive online and multistream batch

computing capabilities. In addition to
providing 1M bytes of user virtual
address space, the software provides
communications capability for both
asynchronous and synchronous lines.

In a minimum configuration, a 2020
consists of KS10 central processor,
0.5M-byte mMos memory, RM03 disc
system with 67M-byte capacity,
TMO03/TU45 tape subsystem with
data transfer rate of 120k bytes/s,
eight asynchronous communications
lines, and a DECwriter II console
teleprinter. Price is $150,000. A fully
expanded system may contain 512k
words of main memory, eight 176M-
or 67M-byte disc systems, four tape
subsystems, 32 asynchronous com-
munication lines and two synchronous
lines, and one line printer and one
card reader.

Circle 366 on Inquiry Card

Signal Processing System
Uses Oscilloscope
For Real-Time Analysis

Sequential real-time analysis of vi-
bration, seismic, sonar, communica-
tions, speech, and other data can now
be performed without the need for
expensive graphics consoles. Using
conventional oscilloscopes, the low-
cost turnkey SPS-21 FORTRAN signal
processing system provides what ap-
pears to the eyes as “time-lapse” or
slow motion photography when ana-
lyzing data in a wide range of ap-
plications, instead of the long lists
of numerical data which must be
interpreted or reprocessed to provide
usable results.

Developed by Signal Processing
Systems, Inc, 223 Crescent St, Wal-
tham, MA 02154, the system features
direct 1/0 capability with self-con-
tained high speed A-p and p-A con-
verters as components of the signal
processor. This permits real-time pro-
cessing and analysis of signals inde-
pendent of the host computer. The
D-A output allows real-time observa-
tion and verification via a conven-
tional oscilloscope. The approach pro-
duces flicker-free displays of high
quality, eliminating the need for ex-
pensive graphics consoles.
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Components of the processor in-
clude an input/output processor
(1op), an arithmetic processor (aP),
a 16-bit wide data bus operating at
5-MHz, an interface for the PDP-11
host computer, a 16k x 16-bit bulk
memory, a 12-bit high speed A-p con-
verter, and a 10-bit high speed p-a
converter. Expansion of memory to
32k x 16 bits, additional 1/0 chan-
nels, and a rack mountable oscillo-
scope are available as options.

The instrument comes complete
with a comprehensive subroutine
library for executing signal process-
ing, arithmetic, data manipulation,
display, and 1/0 operations. Price is
$29,500.

Circle 367 on Inquiry Card

Vector Memory Display
Offers Dynamic Functions
For CAD Systems

Vector memory display, an erasable
video display, features a 21” (53-cm)
video monitor refreshed from solid-
state memory. Offered as an option
for all computer-based design, draft-
ing, and mapping systems from Cal-

ma, 527 Lakeside Dr, Sunnyvale,
CA 94086, the vmp provides 10 times
the brightness of typical storage
tubes, and offers dynamic features
that include selective erase, contin-
uous pan and zoom, and instantan-
eous context switching.

Because the monitor, in effect, has
its own built-in memory, the work-
load on the graphics systems’ cpu
is reduced, and greater image detail
is possible. vMp incorporates up to
four 64-word, 16-bit memory boards,
developed jointly by engineers at
Calma and Intel. Vector memory is
capable of holding enough vectors
to represent an entire schematic, pc
board layout, or mask for an 1c.

The option allows users of mini-
computer-based interactive graphics
systems to engage in dynamic activ-
ities. Selective erase permits screen
graphics to be deleted or modified
and the result instantaneously re-
flected on the screen. Continuous pan
and zoom cause the image to move
smoothly across the screen or to zoom
in on (or out from) an image, allow-
ing the designer to inspect the fine
structure. They can occur continuous-
ly and independently as data are in-
put; a feature which enables error-
free routing of long metal runs
through intricate geometries. Instan-
taneous context switching allows
layers to be added or deleted in the
view. It also means that “menus” can
be added and deleted instantly, under
control of the designer.

The user loads vectors into memory
and, whenever he wants to change
the picture, rewrites raster memory
in real-time from this data. Data in
the raster memory are refreshed in
25 ms and then continually refreshed
onto the monitor. The image is con-
tinually refreshing itself at a 40
frames/s rate. System memory is as-
sociative, which means all vectors
and polygons in effect carry “tags”
for easy identification. The display
also offers multiple viewport capabil-
ity. Users can work in any single
view—including pan, zoom, and erase
capabilities—without affecting other
views. Six different views can be dis-
played concurrently. There is no de-
mand on the cpu during these
activities. O

Circle 368 on Inquiry Card
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DX00 SERIES

SMART TERMINALS

e MICRO Programmable
Keyboard

e Full Feature Text
Editing Package

e Extensive Video
Presentations

¢ Full One Year Factory
Warranty

¢ Polling or Non Polling

e Paging (Optional)
EEGO)

1441 East Chestnut Avenue

Santa Ana, California 92701
Phone: (714) 835-6000
CIRCLE 198 ON INQUIRY CARD




"My job

is to make you successful

with computers.
And Ido my job! s

I'll make you successful with com-
puters. Not because | like you. Not
because I'm such a great guy. But,
because | know that the more suc-
cessful you are, the more computers
you'll buy. And the more successful
I'll be

Sure it's selfish. But, when my own
career is at stake, you can be certain

I'll give you better products, better
delivery, better prices, and better
terms and conditions.

A better factory.
Better machines.

Interdata 16-bit computers are built
better for one very good reason. Our
people have been on your side of the
desk. They know the kind of quality it

OEM Marketing Manager

takes to make an OEM successful.
So we build more carefully and test

more thoroughly than our competition.

And you get computers that run as
soon as they're installed and keep on
running.

Choose the Interdata 5/16 with
microbus architecture to communi-

cate with terminals and peripherals via

low-cost interface chips. The 6/16,
king of the box computers. Or the
8/16E system, with up to 256KB
memory and peripherals. And for
even more power, take a look at our
32-bitline.

Better delivery. 60 days ARO.

To be successful in this business,
first you have to have a computer to

i

be successful with. We deliver 16-bit
Interdata computers in 60 days or
less. Guaranteed.

Ask our competition if they can
guarantee 60-day delivery.

Better terms and conditions.

We also write terms and conditions
to make you successful. Like a 38%
discount on orders of 100 or more
units. Mix and match quantity dis-
counts. Standard multi-year agree-
ments. Spare parts discounts that
save you money after the sale. And
mutiple ordering locations with no
penalty for using them.

Ask your sales representative for a
copy of our new super OEM
agreement




A special OEM hotline.
Agreements are fine. But the true
test of a computer manufacturer is Here is my card. Send me more information on:
service. And that's where we really [[]15/16 computers [] 6/16 computers [] 8/16E systems

shine. We back up our local support g . 8
seoplewith 3 24-hour OEM hatine, I ] 32-bit computers [] terminals [] mass storage devices.

you have a problem, one call gets us.
Days. Nights. Weekends. Holidays.
We're there whenever you need us.

Find out how successful you can
be. For free.

So go ahead. Call us toll-free, (800)
631-2154. Or write Perkin-Elmer Data I: Iq — Iq
Systems Sales and Service, 106 E KI N E LM E
Apple Street, Tinton Falls, N.J. 07724.

And, with a little luck and a lot of Data SYStemS
hard work, I'll be successful in my busi-
ness and you'll be successful in yours. N
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DIGITAL CONTROL AND
AUTOMVMATION SYSTEMS

Multiple-Microcomputer Building Control System
Reduces Both Electrical and Employee Costs

A building management system installed in the
Denton, Tex Federal Center originally was planned
to reduce building security costs and monitor pumping
and ventilation equipment. Then the concept was altered
to include energy management and smoke/fire detec-
tion. Now, the system—based on five distributed micro-
computers—controls equipment, provides smoke and
fire detection, and prevents intrusion by unauthorized
personnel—while reducing electrical demand by 38%
and electrical consumption by 49%.

Electrical power charges are based on demand—the
maximum level of service provided—and consumption—
the power actually used. By monitoring and controlling
both functions, the system reduced demand costs by
an average of $240/mo and consumption costs by
$1230/mo. In addition, maintenance and security per-
sonnel costs in the 55,000-ft2 building were reduced
$2000/mo. The total annual savings in a 12-mo
period was $41,640—about twice the cost of system,
materials, and federal personnel time for installation.

The control system was developed by Radix II Inc
of Oxon Hills, Md using five SC/MP-based micro-
computer cards and 10 memory cards from the Micro-
computer Systems Group of National Semiconductor
Corp, 2900 Semiconductor Dr, Santa Clara, CA 95051.
Each of five ISP-8C/100 microcomputer boards con-
tains an 8-bit SC/MP microprocessor with its onchip
functions such as oscillator, serial input/output cir-
cuits, and address and data bus buffers. These 4.5”
(11.4-cm) square boards also contain control buffers,
256 words of random-access memory, and 512 words
of programmable read-only memory. On-board memory
is augmented by 4k-word by 8-bit ISP-8C/002 rRAM
cards and p/RoM cards of varied capacities. 1/0
interface cards sense up to 64 digital and 32 analog
inputs and up to 128 digital outputs.

One battery backed-up microcomputer performs all
supervisory functions for the system; two others moni-
tor both electrical demand and electrical consumption,
sense building temperatures, operate heating, ventila-
tion and air conditioning (HVAC) equipment, detect
smoke and fire, and provide security; a fourth controls
a local status printer; and the fifth serves as a tele-
phone line communications controller to link the system
with a central facility in Dallas.

Since electrical equipment draws more current when
starting than it does during operation, a high level
demand function must be maintained in the event that
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several pieces of equipment start simultaneously. This
demand factor typically constitutes from 20 to 30%
of the total electric bill.

Time of day (including day and year) as well as
day/night, weekend, and holiday schedules are main-
tained by the supervisory microcomputer. On a normal
day the system starts activating equipment about iwo
hours before employees arrive. To reduce demand
level, a microcomputer monitors the rotating wheel on
each watt/hour meter to detect the demand on that
circuit. If the demand peak approaches the next rate
level, the microcomputer inhibits the start of other
equipment until the load reaches a steady-state con-
dition. Because steady-state is attained in a few seconds,
the delay is virtually unnoticed. The system recog-
nizes weekends and federal holidays and suspends
equipment start-up on those days.

During a normal working day, the system imple-
ments an energy conservation program based on operat-
ing within predetermined maximum levels of power
consumption for optimum equipment use. Some equip-
ment is shut down during the time intervals when
operation is unnecessary. Other equipment, such as
an air conditioner, is slowly cycled while the heat
content of the area is calculated.

Instead of merely controlling room temperature, the
microcomputers measure increases in area heat content
and predict the optimum time to start air conditioners.
Conversely, when the heat content drops below accept-
able levels the system turns on heaters. This con-
tributes to energy savings because it takes less power
to maintain a room within certain temperature limits
than it does to cool a hot room or heat a cold one.
Although other unnecessary equipment is shut down
through the periods when the building is unoccupied,
the cooling and heating system continues to operate.
As an example of resultant energy savings, during
a 3-mo period on which a comparison could be made,
the average electrical demand was down from 281
kW/mo to 137 kW/mo and the average electrical
consumption was reduced from 165,440 kWh/mo to
83,360 kWh/mo.

System microcomputers monitor 37 alarm conditions
ranging from sump water level to smoke and fire
detectors and control 24 pieces of equipment ranging
from chillers and exhaust fans to area lighting. Because
frequent intense thunderstorm activity makes power
failure fairly commonplace, the system senses power
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Intel's new in-7000 static memory system with
Word/Byte Control delivers speed, convenience and
design flexibility. It's the easiest way to get our
high-density 2114 4K static RAMs into your system.

The in-7000 is a complete static memory with
interface and control logic contained on a single 10.8”
x 8.175" printed circuit card. The system requires
only a +5V power supply, is TTL compatible, and
needs no refresh. You can choose from two
versions, differing only in speed: the 7000, with a
k read and write cycle time of
250 ns; and the 7001 (350 ns).

The basic in-7000 card is
available in four 16K
| configurations: 16K x 12, 16,
20 or 24 bits. Two chassis
models are also available.
The in-Minichassis can

house six in-7000 circuit
cards, and the in-Unichassis has a 32-card capacity.

A unique feature called Word/Byte Control gives you
the design flexibility to standardize on the in-7000
for all your systems applications. Word/Byte Control
allows the Byte Control inputs to be used either

T

givesyou Ty
a head start with

4K staticRAMs?”

Visit us at
NCC, June 5-8.
Booth #1527.
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for reconfiguration or byte data control. In the Word
mode, the Byte Control inputs select either or
both halves of a word, effectively reconfiguring a
16K x 24 card to 32K x 12; a 16K x 16 card to
32K x 8; and so on. In the Byte mode, any combination
of three bytes in a 24-bit word may be selected
by the Byte Control inputs.

Get Intel 4K static RAMs into your system now
with our in-7000. Phone your local Intel sales office or
use the coupon below.

Intel Memory Systems ~~_ co s/
1302 N. Mathilda Avenue, Sunnyvale, CA 94086
Phone (408) 734-8102

Send me more information on Intel’s in-7000 static
memory system.

Position

Company
Address
City, State, Zip
Call me /

|
|
|
|
|
|
Name I
|
|
|
|
|
|
|

S -, T N -

“Our new 2114-base

memory system

(=% &



DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Fig 1 Five SC/MP-
based microcomputer
cards in Denton, Tex
Federal Center con-
trol HVAC equipment,
monitor building se-
curity, and detect
smoke and fire. System
has reduced electrical
consumption by 49%

loss and activates a standby generator. The micro-
computers initiate special power-loss control routines
and reestablish proper equipment operation when
utility power is restored and stable.

Monitoring of equipment is maintained constantly
to assure proper operation. Control memory contains
128 error correction codes. If a piece of equipment
does not function correctly after 10 signals from the
computer, a malfunction message is transmitted.

Detection of smoke or fire activates warning and
safety procedures in the building. In addition, fire alarm
messages are transmitted to a Dallas central location.

Building security control is a major function of
this system. Personnel authorized to enter the building
are assigned unique identification numbers which they
type into the keyboard at each controlled-access door
when they want to pass through. Microcomputer mem-
ory contains the personnel identification numbers, cor-
related with preprogrammed data on the specific hours
each person is authorized to enter an area either during
or after normal working hours.

The system verifies that the individual is authorized
to enter, automatically unlocks the door, and prints a
hardcopy record of the person entering or leaving the
area. To prevent intrusion or tampering, the system
sounds an alarm if three consecutive errors in the Ip
number are entered.

Fig 2 Building personnel must enter
unique identification numbers into key-
board before entering. Microcomputer
checks memory to determine if person
is authorized to enter building at that
time of day (or day of week) and un-
locks door if person is entitled to enter
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One microcomputer acts as telephone line communi-
cations controller and accepts status reports from all
of the other microcomputers. This microcomputer also
detects message transmission errors and retransmits
the corrected messages. To test the communication link
integrity, both Dallas and Denton systems call one
another every 30 min.

All incoming and outgoing messages, including equip-
ment malfunctions, are routinely printed and recorded
by the printers. Time of day is added to each message
for chronological record. Printers have double-font
capability. For routine messages, such as equipment
status, a standard size type is used. Letters four times
larger signify warning messages such as fire or intrusion.

Microcomputer Kits Featured In
Amusement Park Control Systems

An in-house engineering staff has used computer kits
to build computerized control systems for the “nation’s
oldest and third-largest theme amusement park.” En-
gineers of the Construction and Maintenance Div at
Knott’s Berry Farm in Buena Park, Calif purchased
three MITS/Altair™ 8800 microcomputer kits from
an Altair computer center as the basis of the systems
which they designed to help control park operations.

Each of the three computers, manufactured by Pertec
Computer Corp’s Microsystems Div, 20630 Nordhoff
St, Chatsworth, CA 91311, is dedicated to a specific
application: work order scheduling, lighting, and air
conditioning. System hardware consists of an Ann Arbor
CRT terminal, 100-char/s Okidata line printer, and
300k-byte floppy disc drive for each system. The work
order scheduling system includes 40k bytes of memory
while the lighting system has 16k and the air condi-
tioning system has 20k. Any CRT terminal or printer
can be switched to either of the other applications if
necessary.

The work order expediting system schedules the
division’s workload based on due dates and priorities
that have been assigned to the various jobs. If more
than one shop is involved in a particular job, the
computer coordinates the different shops. A printed
listing, showing all jobs in priority order, is furnished
periodically to various managers.

In the lighting control system, the computer provides
centralized control to turn various groups of lights on
and off at prespecified times. Except a few parking
lots and other peripheral areas, all of the Farm’s
lighting is controlled. Currently lighting is divided into
11 control sections but the system can control up to
100 separate lighting areas. Therefore, at a future date
the 11 sections will be divided into smaller groupings.

A fairly constant lighting schedule is maintained
normally, but different on/off times can be set up for
special events that require lighting at unscheduled
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Now available:
ruggedized terminals that cost less and do more.

distortion-free flat display,.
The-RFI-EMI enclosure to meet
MIL-E-5400R, MIL-STD-901C, and
MIL-STD-461 is standard.

PD 3000 offers high-altitude
capability (20,000 ft. operating;
70,000 ft. nonoperating),
high-resolution graphics, with more
than 4000 characters displayed, and
an operating temperature range of
=32°C 40 55°C.

Proven software includes a

Immediately available. The
Interstate Electronics Alpha/Graphic
Model PD 3000 plasma display
computer terminal. It’s qualified for
reliable operation in the military
environmental spectrum: mobile or
fixed ground, shipboard, and
airbormne. And the price won't strain
the most rigid budget.

Costing thousands of dollars less
than competitive units, the PD 3000
provides more capabilities, such as
alphanumeric and graphics
display—standard. Or both 5 x 7 and
7 x 9 dot matrices for character font.

Among many functions, it
generates and displays all standard
alphanumeric characters and
complete graphics, and decodes and
implements the complete ASCII
character and control set. It also has a
full ASCII-compatible solid-state
keyboard. ;

This small (13”7 x 14" x 12", 53 fogee
1b.) unit features a flicker-free, X '
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real-time /high-level macroinstruction
set that provides subroutines for
display control, alphanumeric display,
incremental and vector graphics.
Custom software and engineering are
also available.

Some 200 field personnel,
located worldwide, provide a major
support effort.

We're delivering.

Write for the complete PD 3000
data package to Interstate Electronics
Corporation, Don Poulos, Computer
Products, 1001 E. Ball Rd., PO. Box
3117, Anaheim, CA 92803.

INTERSTATE
ELECTRONICS
CORPORATION

SUBSIDIARY OFA\T"

Information Processing and Display.

Systems. Products. Services.



“You can upgrade your system
with AMP Ribbon Coax
without redesign.

“And reduce
termination costs, t0o.”

As system designs become more sophisticated Either way, you get professional back-up
and logic speeds increase, the need for by AMP field and home office engineers.
coaxial signal transmission becomes almost They work with you from the prototype
mandatory to preserve signal integrity. stage through production—and on to
AMP Coaxial Ribbon Cable Assemblies future design.

meet this need easily and economically For more information on the design

with no compromise in performance. opportunities you get with AMP Coaxial
They are designed on .100" grid spacing and Ribbon Cable Assemblies, call Customer

mate with .0252 posts or AMPMODU Service at (717) 564-0100. Or write
headers. This allows you to interconnect AMP Incorporated,
your system to upgrade its signal integrity Harrisburg, PA 17105.

without redesigning the pc boards. Cable
includes 50-, 75-, and 93-ohm types for
receptacle and paddle card connectors.

A 95-ohm type on .125" centers is also
available for paddle card connectors.

All receptacle connectors are available in a
choice of styles—standard, polarized and
detent latching or flanged with jack screws
for mating to the header. And there are
complete ribbon coaxial cable/connector
assemblies of any length to fit your
requirements. Or cable, connectors, and
tooling with which you can mass terminate
your own.



AMP has a better way
... Mass Termination

AMP pioneered the concept
and today is the acknowledged
leader with the industry’s
widest range of application
experience. We have mass
termination connectors for
discrete wire and virtually any
type of cable: ribbon coaxial,
flat etched, twisted pair, round
conductor, flat flexible. All have
preassembled contacts, eliminate
costly wire preparation and
offer productivity savings and
benefits never before possible.
If you would like details on any
of our other mass termination
ideas, call Customer Service

at (717) 564-0100.

AMP and AMPMODU are trademarks of
AMP Incorporated

ST, i AM P

ELECTRO, BOSTON INCORPORATED
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

times. After the special event is over, the ‘“non-con-
stant” plan is purged from the memory and the system
reverts to its normal schedule.

The third computerized system is designed to con-
serve energy and minimize the Farm’s electric utility
bills through control of about 50 air conditioning units.
It compares actual kilowatts being used by the entire
Farm at any given moment with an amount that has
been designated as a standard for that particular time
of day. Whenever the actual kilowatt use exceeds the
standard, various air conditioning units are ordered
to cycle off and on at short intervals—usually every
10 minutes.

All air conditioners are grouped into three different
priorities. The control system automatically searches
its memory, finds the air conditioners in the lowest
priority group which are running at the time the signal
to begin cycling is received, and selectively cycles
those units. If cycling a major portion of the lowest
priority units does not return power to standard, the

system cycles the next priority group, and continues
this procedure until actual kilowatts return to the
standard amount.

An additional system feature guards against exces-
sive peak power usage which could adversely affect
the Farm’s utility rate structure. If power usage reaches
a maximum kilowatt figure, the system continues to
cycle as before, but increases off times by 20%.

Design and implementation of the lighting and air
conditioning control systems required installation of
about $75,000 worth of acoustically-coupled transmis-
sion and receiving equipment. Total cost of computer
hardware was $21,800 and custom programming per-
formed by a software contractor cost $10,500.

As many as 100 individually controlled air con-
ditioners can be handled, allowing expansion beyond
the 50 in the original installation. In addition, inven-
tory management will be added in the near future to
keep track of parts required in the various shops.

Circle 280 on Inquiry Card

Hierarchical CNC System Features Real-Time
Monitoring of Machine Tools

Computer numerical control being implemented by
Rohr Industries in Chula Vista, Calif is based on a
3-tier hierarchy of minicomputers. Real-time function
monitoring—an innovation for the machine tool in-
dustry—is a major portion of this system despite a
1977 Delphi-type survey conducted by the Society of
Manufacturing Engineers and the Univ of Michigan

which projects implementation of this type cNC system
for 1985.

All three present tiers of the hierarchy feature mini-
computers made by Computer Automation, Inc, 18651
Von Karman, Irvine, CA 92664. The first level consists
of an LSI 3/05 Naked Milli™ that continuously moni-
tors 80 machine functions; second level is an LSI 2/20
that serves as a machine control unit (Mcu), and
the third is another LSI 2/20 that acts as supervisory
computer. At a future date a fourth hierarchical level
will be handled by IBM 360 and 370 computers. At
present, however, these mainframes store a library of
thousands of parts programs and are used in program
development.

Parts programs are transferred as needed from main-
frame mass memory to the supervisory computer via
paper tape. An automatic switching network being imple-
mented will permit the supervisory computer to call
for and receive programs over a data line.

The cNc supervisor, located on the factory floor, is
configured with 32k words of core memory, a 10M-byte
disc storage device for active parts programs, a floppy
disc for offline program storage, a line printer for hard-
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copy output, a teleprinter as backup for the printer,
and a video display terminal. In operation, the floppy
disc controls the sequence of programs to the Mcu.

Each supervisory minicomputer has eight ports. Of
these, six will be used for Mcu interface, one for test
purposes, and one for backup. Thus one cNC super-
visor configuration will be required for every six ma-
chine tools.

The Mcu, which is housed physically within the
machine tool, contains 8k words of core memory. Input
from the cNC supervisor is via a data line interface.

Real-time monitoring of machine functions is main-
tained by the dedicated “millicomputer,” which is also
housed inside the tool. Operation of electronic and
mechanical components monitored by this computer is
displayed on a CRT terminal.

Rohr Industries personnel design, engineer, build,
and maintain their machine tools, which might cost
as much as $900,000 if purchased. Mechanical and
electronic features enable titanium and aluminum to
be machined to tolerances as close as 0.001” (0.0254
mm).

The first two of a proposed 16 new bridge-type
milling machines were placed in operation last summer.
Others will be phased in over a period of time. In
addition, 36 older machines will be upgraded with the
contro]l system. The program, which has immediate
application to aircraft projects such as the Air Force
F-14, Navy P-3, and Boeing 747, is claimed to offer

at least 25% improvement in productivity.
Circle 281 on Inquiry Card
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What YouNeed
Is What You Get.

Ramtek’s RM9000 modular graphics
and imagery system gives you
expandability, economy and flexibility.

s —

Process Control: Water facilities plant.

Select The Performance You Need.

The RM9000's total modularity lets you select
the exact performance you need to fill your
particular application. You pay only for the
performance you need. Nothing more. And that's
like money in the bank.

Add On As You Have To.

As your needs change and grow, the RM9000's
capability will grow right along with them. A
comprehensive list of options such as expansion
from black and white to grey scale or color—even
a complete range of interactive peripherals and
additional independent channels.

Microprocessor-Controlled Raster Scan.

The RM9000 is the first raster scan graphics and
imagery system to be totally microprocessor

Imaging: Viking | Orbiter.

controlled. That means you can implement a
higher-order user language to minimize program-
ming costs without a sacrifice in system throughput.

Functional. Reliable. Maintainable.

High reliability is the direct result of intensive
testing of components and systems prior to
shipment. Solid state components and printed
circuit construction are used exclusively. Result?
No special preventive maintenance measures
are required. In fact, the RM9000 can be pre-
programmed with self-diagnostic capability.

You Need To Know More.

To fully appreciate the RM9000's capability, you
need more details. Call or write Ramtek Corpora-
tion, 585 N. Mary Ave., Sunnyvale, CA 94086.
(408) 735-8400.

framtek

Our Experience Shows
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To a PDP-11, our EMU™ is the World’s

Fastest Disk.

Seeing is believing.
When you connect our
EMU (Extended Memory
Unit) to your PDP-11/04
through 70 don't be
surprised to see a look
of astonishment from
your CPU.

To a PDP-11 the EMU
looks just like a DEC fixed
head disk. However,
instead of waiting 8.5t0 17
milliseconds average
access time for a disk, the
EMU requires only 2.1
microseconds to set up
control registers. That's
anywhere from 4,000 to
8,000 times faster than
fixed head disks.

More throughput. The
EMU transfers information
at a 1 microsecond
selectable data transfer
rate. That's 16 times faster
than the RF/RS-11 and 4
times faster than the
RJS-04 disk.

EMU adds life. An
EMU can add years of
productive life to an
overloaded PDP-11
system. Budgetwise it
makes sense.

Environmentally safe.
Because the EMU is
unaffected by shock,
vibration, temperature or
high particulate
atmospheres it is
particularly suited to
shipboard installation and
other “disk hazardous”
environments.

Big, bigger, biggest.
You can start with 512 KB
and build to 2.8 MB in a
10%2" x 19" rackmount
chassis. With an
additional 5%" chassis
you can have 4.0 MB.

Advantageous
applications. Here are
some of the many
advantages to replacing
your PDP-11 disk with
an EMU.

Time sharing:
Decreased wait states,
faster response times.

Program development:
Faster assembly, linking
and compilation.

Data communications:
More communications
lines per processor.

Data Base
Management. Faster
information access.

Data Acquisition:
Higher sampling
frequencies.

Process Control: Higher
control loop bandwidths

Data Analysis: Ability to
handle 1024 by 1024
floating point word data
arrays at near processor
speeds with BASIC,
FORTRAN, and other
high-level languages.

Relax. The EMU is
totally hardware and
software compatible with
every PDP-11/04 through
70. Battery backup
provides nonvolatility and
a one year warranty
reflects our confidence in
our extensive component
burn in and system testing
procedures.

The EMU can be seen at:

Mini/Micro ’78
Booth 719-723
Philadelphia
April 18-19

and

NCC Show
Booth 1803-1809
Anaheim

June 5-8

Now showing. We are
holding a series of free
EMU seminars throughout
the U.S. to explain
specific applications
in detail.

If you would like to
attend, circle the
appropriate reader
service number on “the
coupon you can't fill out.”

Invite me to see the
i World’s Fastest Disk!

| CIRCLE 19

| Send me your new
brochure.
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DEC compatible
memories...
from the first.

7, N\

\onolithic

| Jyrtems o

14 Inverness Drive East
Englewood, Colorado 80110
3083/770-7400

DEC and PDP are registered trademarks
of Digital Equipment Corporation

© 1978, Monolithic Systems Carporation
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Diﬁk drives or subsystems?
RemeXx announces two low=cost

controller/formatter/drives.

The RFS 1100 and micro-based 1200 are part
of the Remex family of disk drive subsystems,
complete with built-in controller/formatters.

Now time and money you might otherwise
spend developing your own controller/formatter
can be concentrated on application software and
total systems — where you can make the greatest
contribution.

The savings are sizable, even if the subsystems
are not—many man-months of development time
and dollars. And that's not considering getting
your system to market months sooner.

Whether your system is based on a popular
minicomputer or microprocessor, we've got the
application notes and assistance capability to help
make interfacing a breeze.

Both units are media compatible with the IBM
3740, 3540 and System 32. In fact, they'll read
sectors of any length, provided standard IBM
header information is used.

And both feature the Remex high quality disk
drive hardware, with head geometry identical to
IBM, assuring precise media interchangeability
now and later on.

CIRCLE 201 ON INQUIRY CARD g

See us at NCC Booth 3001

The RFS 1100 is available in 3 models, includ-
ing 2 with buffers that permit greater CPU
efficiency in your system. :

The RFS 1200 has its own integral micro-
processor for maximizing system speed and
minimizing software overhead. It's available in a
master/slave configuration for reducing costs in
multiple drive applications.

Only Remex offers so much for so little in such
neat, integrated packages — with nearly 20 years
of electro-mechanical experience and nationwide
field service to back it up.

Call or write today for complete information
on complete subsystems. Ex-Cell-O Corporation,
Remex Division, 1733 East Alton St., P.O. Box
C19533, Irvine, CA 92713.

Phone: (714) 557-6860. TWX: (910) 595-1715.

Ex-Cell-O Corporation
EMEX DIVISION
Paper isn't the only thing we look good on.
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“There’s a whole new approach
to final test of digital products

If’s our new DTO-1”

‘Just look at DTO-I's capabilities.
It records your test sequence
on tape. Then plays it back to
guide your technicians. DTO-1
handles digital circuitry like a
logic analyzer, troubleshoots
analog circuitry like an
oscilloscope and automates
go/no-go testing. There’s
nothing like DTO-1 for
improved production

test efficiency.”




“Here are five ways

Biomation can
cut your test costs’’

Like having a design engineer test

every product. DTO-| is the fast, easy way

for engineering to develop thorough test procedures
for new digital
products. Step through
your test sequence

once and DTO-1 records
reference logic

traces for the entire
prograin on a tape
cartridge. So you can
quickly produce test
programs for each
design change and every
new product. And DTO-1 is virtually self-
programming, with no software development needed

Finally, automated
comparison testing.

The time-consuming,
error-prone monotony
of total product
checkout is ended by
DTO-1 Technicians
just follow the estab-
lished test sequence and
DTO-1's powerful
MICrOProcessor auto- — HEsEE
matically compares logic traces with the
recorded reference traces. Pass-Fail lights on
DTO-1's probe guide technicians through
complete testing of product functions. You get
improved quality control. [t's quick and
it's foolproof.

Speeds and
simplifies trouble-
shooting, too.

When a fault is detected,
the probe's red light
alerts the technician to
check DTO-1's built-

in scope. There he has
the diagnostic capa-
bility to pinpoint both
digital and analog
taults. Like a logic analyzer, DTO-1 displays time
domain logic traces, comparing the test trace

with the reference trace and highlighting any disagree-

ment. Analog waveforms can be simultaneously
displayed with logic traces, on the same time base.

That makes it easy for the troubleshooter to
determine if the ralfunction is digital or analog. Result:
Quick, positive tault isolation

Technicians
love DTO-L

Finding, training and
keeping test techrucians
is a growing, costly
problem. DTO-1 is the
answer. [t practically
trains technicians for
you, using your
recorded test programs
il to control the test
sequence. [t dutomatu,ally ahgnb itself to the trequency
of the system under test, 1s self-calibrating

and includes built-in diagnostics DTO-1 frees your
technicians froin the repetitious routine of

product test, and lets them concentrate on finding
and fixing malfunctions.

DTO-l: A cost
eftective solution.
At $8950* you can
build your entire test and
service capability # 5-0&
around DTO-1 It'sa cost 89

etfective instrument

at the end of your asseir-
bly line. And you can
afford to put one in the
development lab

for before and after testing of design changes. Supply
your repair depots and field service force with
DTO-1s. Then by sending the latest tape you can
provide them with test routines for new products

and design changes.

The coupon below will get you a demonstration, or a
reprint of an eight-page article on the DTO

See why we say that there's nothing like DTO-1 for
improving production test efficiency
*U.S price only

Gould Inc., Biomation Division
4000 Old [ronsides Dr, Santa Clara, CA 95050
(408) 988-6800

e I'minahurry Callzneat _____/__
ext. ________to arrange a demonstration.

— Send me the reprint and complete product data

S S SN S-S - S

Name______ sl g e e MBS e -
Bilogatu s 0y RREE N
Address___ . MalStop.
Gty State________Zip_________
b s i i o i o s B e e e e s o]

GOULD "= biomation

NOTE: See DTO-1 in action at booths 2318-22 at Electro *78.

Circle No. 37 for information



OEM using Dot Matrix,see this...

FULLY FORMED
CHARACTERS

3% ‘*E

LINE PRINTER

Uses a uniqueAEP}SON designed

BELT IMPACT
PRINTING MECHANISM

The world’s largest manufacturer of mini--
digital printers now offers the’desktop size
model 10 Line Printer for OEM.

Compare these value features

[0 Clear readable fully formed characters.

] Prints minimum 150 lines per minute using
64 character set, 80 column format.

O Available also as OEM mechanism only.

EPSON products are made by Shinshu Seiki Co., Ltd., Japan.

Write or call for complete information

EPSON

EPSON AMERICA, INC.
23844 Hawthorne Blvd., Torrance, CA 90505
Telephone (213) 378-2220 - TWX 910 344-7390

64 CIRCLE 38 ON INQUIRY CARD

DIGITAL CONTROL AND
AUTOMATION SYSTEMS

DC&AS BRIEFS

Programmable Industrial Control Unit
Serves as Learning Aid

A 2-board industrial control system that combines a
highly functional, prewired programmable logic con-
troller with an ancillary input/output simulator that
serves as a system development tool and demonstration
unit is now available from Motorola Semiconductor
Products Inc, PO Box 20912, Phoenix, AZ 85036. It
is based on the company’s MC14500B industrial con-
trol unit, a single-bit microprocessor, and can serve
first as a learning tool to acquaint designers with the
power and potential of a 1-bit microprocessor and,
thereafter, as a dedicated functional control system.
As a functional system, the 1/0 simulator is replaced
by the actual 1/0 devices associated with the working
system.

The system has 15 inputs and 16 outputs and in-
corporates a RAM capable of holding 128 program
instructions. Users can examine or change the contents
of any memory location and can single-step or run
programs. Alternatively, a programmed p/ROM may
be installed in an available socket to run the program.
Built-in LEDs display the state of the program within
the system for monitoring or troubleshooting.

Circle 286 on Inquiry Card

Machine Tool CNC Provided in
Cost-Effective, Dedicated Packages

Machine manufacturers now are able to implement
computerized numerical control to fit exact require-
ments at about half the usual cost of adapting general-
purpose control systems according to Process Computer
Systems, Inc, 750 N Maple Rd, Saline, MI 48176 and
Omnicron, Inc, 1111 E Ten Mile Rd, Madison Heights,
MI 48071. Those two companies have signed an agree-
ment to provide a microcomputer-based cNC package
that uses parametric programming based on interactive
machine/programmer communication in plain English.

Parameters of interest are displayed on a crRT. The
operator responds by entering required dimensional
data through a keyboard. When all the questions are
answered, the system is programmed and ready to
start production.

Other typical systems provide additional capabilities
such as standard editing that permits changing and
improving programs right at the machine, and manual

entry of multiblock programs at the control panel.
Circle 287 on Inquiry Card
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READ THESE TEN CHAPTERS.
AVOID CHAPTERII.

(8

O 1 want to see
how a computer §
vendor can help
me. Send me your
book today.

[J I'm too busy to read another
book. Have your salesman come
and show me the way.

Name

Title

Company

Department . PROG®,. = exdly o

Address City

State Zip

Data General, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario.
Data General Europe, 59-65 rue de Courcelles, Paris, France. Data General Australia, Melbourne (03) 82-136

¢y DataGeneral

CD-5 (© Data General Corp., 1977
- ==We make computers that make SENSCamm mm w= = w— — - - |
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Photo Courtesy of Anaheim Visitor & Convention Bureau

Anaheim Convention Center,
Anaheim, California, June 5-8

1978
National Computer
Conference

Stephen W. Miller
Conference Chairman

Dr Sakti P. Ghosh
Program Co-Chairman

Dr Leonard Y. Liu
Program Co-Chairman

Claiming to be the biggest computer show on earth,
the 1978 National Computer Conference will explore
frontiers in information processing and examine the
impact of current technology and methodology on the
industrial, business, and public sectors. Conference
chairman Stephen W. Miller, SRI International, Menlo
Park, Calif sees this year’s conference as encompass-
ing the complete spectrum of information processing
technology and applications. Trends receiving special
attention will include software engineering and small
systems.

66

Program committee co-chairmen Dr Leonard Y. Liu,
director of systems architecture and standards, IBM,
Poughkeepsie, NY, and Dr Sakti P. Ghosh, IBM
Research Laboratory, San Jose, Calif have defined
a program consisting of 25 technical and professional
areas. An average of four sessions are planned within
each area, for a total of approximately 100 sessions,
all designed to expand on new knowledge in informa-
tion processing by computer specialists as well as
users, managers, educators, hobbyists, and govern-
ment officials. Areas slated for special attention in-
clude electronic funds transfer systems, office auto-
mation, microcomputer applications, simulation, infor-
mation processing management, software techniques,
database management, regulatory policies, and com-
puter-related legislation. Sessions will be user-ori-
ented and will present recent developments having
practical applications rather than theoretical concepts.
Increased attention will be given this year to computer
developments in Japan. NCC 78 is sponsored by the
American Federation of Information Processing So-
cieties, Inc (AFIPS) together with four of its participat-
ing organizations—the Association for Computing Ma-
chinery, the Data Processing Management Association,
the IEEE Computer Society, and the Society for Com-
puter Simulation.

The technical program, emphasizing practical ap-
plications and effective solutions to data processing
problems, will include four major areas covering com-
puter Applications, Methodology, Systems, and the
impact of computers on People and Society. The Ap-
plications area ranges from special-purpose terminals,
design automation and computer graphics, and arti-
ficial intelligence to electronic fund transfer systems,
simulation, and home and hobby computing. Emphasis
will be placed on applications of computers to solve
world energy and resource problems, plus analyses of
efforts in office automation. Methodology will include
coverage of performance measurement and evaluation,
programming methodology, automatic programming,
and analyses of software techniques and tools. Systems
will cover data networks, distributed systems, program-
ming, and operating systems, with emphasis on com-
puter architecture, the impact of recent developments
on hardware technology, and database management
systems. Lastly, the area of People and Society will
explore communications regulatory policy, legislation
and its impact, and computer careers and education.

Special Activities

The trend towards small computing systems will be
given special attention at the NCC ’78 Personal Com-
puting Festival to be held apart from the main con-
ference, in the Disneyland Hotel Complex. The Festi-
val will include a separate program covering personal
computer graphics, music systems, speech synthesis,
amateur radio, computer games, small business com-
puters, and floppy disc systems. An exhibit area will
show commercial displays of personal computing
products and services. A Personal Computing Contest
will consist of demonstrations and exhibits of a wide
range of systems, devices, and applications. Separate
one- and three-day registrations are available for this
Festival, as is a booklet, Festival Digest '78, offering
the papers presented during these sessions.
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Only from CPT

Unique darity and
highdensityina _
new black-on-white
display module

CORPORATION

This is an un-retouched photo of the new CPT HRD-15
Model S, black-on-white high resolution, high density raster
display. As a result of faster scanning speeds and faster
rise/fall rates, it gives you this unique clarity and high
density. The "smear" at the edge of the dot is eliminated.
The dot has more edge contrast, better definition. Developed
to look as much as possible like the typewritten page, the
CPT HRD-15 is human engineered for daily use without
eyestrain.

For this photo, the non-interlaced system scans at
50,000 scan lines per second, refreshing the entire image at
60 times per second. Dot resolution is rated at .01 inch
with clear definition, since rise/fall time is less than 3
nanoseconds. The phosphor is P-4, with others available on
request.

Designed for text processing, the HRD-15 uses a 15" CRT
to display up to 64 lines of text, 96 characters to the line
and at a lower cost per character than ordinary display
tubes. Other applications include graphics, typesetting, and
data terminal users.

This monitor component is offered with an attractive OEM
schedule, and is available within 30 days of receipt of
order. Choose from two models:

Model S Model H

Horizontal Scanning Frequency 50,000 Hz 64,000 Hz
Visible Lines 800 1024
Rise/Fall rate less than 3 nanoseconds & nanoseconds

With more than 12,000 word processing systems in use,
CPT has proved itself an established and reliable leader in
the field. CPT products are sold and serviced in over 100
U.S. cities and 30 countries around the world.

: For more information or a demonstration on the new
HRD-15, write: CPT Corporation, 1001 Second Street South,
Hopkins, MN 55343. Or phone: (612)935-0381




Under the direction of Gopal Kapur, a consultant
from Danville, Calif, the Professional Development
Series of 12 seminars will cover areas critical to sys-
tem development, structured methodology, software
engineering, database management, and cost-effec-
tive computer usage. Held at The Inn at the Park Hotel,
each seminar will consist of a one-day minicourse
designed to increase professional skills and aid in
career development. The separate fee for each seminar
is $45 and includes complete course material plus
access to the four-day exhibit program and Personal
Computing Festival.

Exhibits

With the addition of West Hall at the Anaheim Con-
vention Center, over 4000 industry representatives
from more than 330 organizations will demonstrate
products and services, provide technical and com-
mercial data, and help attendees find solutions to
their information processing needs. Exhibit hours will
be from 11 am-7 pm on Monday, 10 am-6 pm on Tues-
day and Wednesday, and 9 am-4 pm on Thursday.
The exhibits will cover areas such as components, data
communications equipment, education and training
materials, minicomputers, memory systems, and test
equipment.

Registration

Conference attendees who have not preregistered

(May 19 deadline) may register at The Convention

Center. Fees are:

Full Conference (4-day program, exhibits,
Conference Proceedings, 3-day Personal

Computing Festival program, exhibits) $75
Full Week Exhibits Only (including

Personal Computing) $25
1-Day Program and Exhibits (including

Personal Computing) $25
Students (Full week of exhibits

and programs) $10
Personal Computing Festival (3-day program

and exhibits) $9
1-Day Personal Computing (program and

exhibits) $5

Additional copies of the Conference Proceedings
may be purchased at the Conference for $30, or after
the Conference for $60. The Personal Computing Di-
gest price is $9.

The NCC Travel Service will feature low cost air
transportation, special attention upon arrival at Los
Angeles International Airport, courtesy desk at the
Anaheim Convention Center to handle flight reserva-
tion changes, and assistance in coordinating air and
ground travel arrangements. Travel information is avail-
able from the NCC ’'78 travel service by calling 800-
556-6882. For details on where to go and what to see
in Southern California, contact the Southern California
Visitors Council, 705 West Seventh St, Los Angeles,
CA 90017. Additional information on the National Com-
puter Conference may be obtained by writing AFIPS,
210 Summit Ave, Montvale, NJ 07645 or by calling
201-391-9810.

Excerpts from the Technical Program contain ses-
sions of particular interest to readers of Computer
Design. Information is limited to that available at press
time.

CONFERENCE AT A GLANCE

MONDAY A M
[ OPENING PLENARY SESSION — ]

9:30 am, Monday, June 5
Leading members of the Administration will assess
Computers and Energy

MONDAY PM

2:00-3:40 3:50-5:30
' COMPUTER MODELS IN SOLVING
WORLD'S ENERGY PROBLEM
Energy Decision Computer Modeling in
Analysis Energy Technology
Robert Korsan . Julius Chang
‘”"“DATA PROCESSING MANAGEMENT ™|

& ADMINISTRATION

Time Management for Motivation of the DP
the DP Professional Professional
James F. Towsen J. Daniel Couger

[ DATABASE MANAGEMENT SYSTEMS ™

Distributed Database Database Design
TeachnologI Methodology
Robert W. Taylor VincentY. Lum
DATA NETWORKS
International Data Nationwide Packet
Networks Switching Networks
Barry Wessler Lawrence G. Roberts

OFFICE COMPUTER
AUTOMATION ARCHITECTURE

Word Processing: ARev- | User Impact on Archi-
olution or an Evolution? | tecture

Evelyn Berezin Stephen 8. Yau
 HOME & HOBBYING COMPUTING —
The Current Situation & Personal Hardware, Soft-
the Forseeable Future ware and Applications
Jim C. Warren, Jr. Carl 1. Helmers, Jr.
DESIGN AUTOMATION & |
COMPUTER GRAPHICS
Computer Aid for Auto- Aufomoted Design of
matic Layout of Inte- ital Systems
%rcted Circuit Masks ﬁlom M. vanCleemput
harles W. Gwyn
PERFORMANCE MEASUREMENT
& EVALUATION

Mathematical Analysis of | Computer Performance
Computer Performance | Management
Hisashi Kobayashi Philip J. Kiviat

CONFERENCE RECEPTION

630pm
Disneyland Hotel




TUESDAY AM

TUESDAY PM

8:15-9:55 10:05-11:45 2:00-3:40 3:50-5:30
PROGRAMMING & OPERATING SYSTEMS
Protection in Operating | History of Programming COBOL—A Status Report | Data Encryption
Systems Langua Paul Oliver Peter Denning
R. Stockton Gaines Jean E. Sammet
COMPUTER MODELS IN SOLVING
WORLD'’S ENERGY PROBLEM
Computers in Oil Energy Modeling Panei
Exploration William F. Rousseau
Pieme L. Goupillaud
SIMULATION
Peripheral & Multi- Large Scale Simulation: | Microprogramming &
processors in Simulation Can Large Scale Models | Simulation
Walter J. Karplus Alleviate World Resource | Gary J. Nutt
Problems?
John MclLeod
— DATABASE MANAGEMENT SYSTEMS ™ ]
Data & Program Progrcmmin%Lcngucge
Conversion Interfaces to DBMS
Allen Merten Sham Navathe
DATA NETWORKS PERFORMANCE MEASUREMENT
Intemational Computer | Satellite Data Communi- & EVALUATION
Communications Regu- | cations for Public Service Computer Performance | Computer Perfformance
lations Sector Technologies Modeling
George J. Lissandrello John Witherspoon Stephen R. Kimbleton Jeffrey P. Buzen
COMPUTER ARCHITECTURE
Impact of Semiconductor Architecture Evolution | Architecture Evolution Il
Technology on Computer Samuel H. Fuller Samuel H. Fuller
Architecture Daniel E. Siewiorek Daniel E. Siewiorek
Gordon Moore C.Gordon Bell C. Gordon Bell
HOME & HOBBYING COMPUTING ™| OFFICE AUTOMATION
Computers for the Mass Hardware Architecture for | Organizational Software
Consumer Market Office Automation for the Automated Office
David A. Lien Lany J. Little Thomas M. Lodahl
DESIGN RECENT PROGRESS IN JAPAN
AUTOMATION Egrrlwpufters &Their FC))vervievq oj Recerlw F?rvervievy oj Recerl\‘t
; plications rogress in Japan ogress in Japan
e Sosanato | NobukozuInada Toru Mikami Toru Mikami
Waldo Magnuson, Jr.
LEGISLATION & ITS IMPACT
Computer Crime Legal Aspects of Software | Privacy
Donn B. Parker Protection Oliver. R. Smoot
Michael $. Keplinger
INDUSTRY LUNCHEON ENERGY SYMPOSIUM

12:00 noon, Tuesday, June 6
Featured Speaker. Harold J. Haynes, Chaiman of the
Board and Chief Executive Officer, Standard Oil
Company of Califomia

6:30 pm, Tuesday, June 6
Developing Energy and Computing Technology,
Chaiman: Dr Cuthbert C. Hurd, President, Solar Energy
Research Associates

PROFESSIONAL DEVELOPMENT SERIES
An Overview of Word Processing

Amy D. Wohl, Datapro Research Corporation
Women and Management Update — Skills for Winning With
Dr Dru Scoft, Dru Scott Associates, Inc

How to Get Started With Microcomputers

Eric R. Garen, Integrated Computer Systems, Inc
Developing Managerial Skills

Donn L. O'Neil, Ph.D., National Leaming Institute, Inc

Information Systems Architecture — A Management Perspective
Cory K. Foster and Ocie M. Gamble, Cincom Systems, Inc




CONFERENCE AT A GLANCE (Continued)

WEDNESDAY AM

WEDNESDAY PM

8:15-9:55 10:05-11:45 2:00-3:40 3:50-5:30
: IMAGE PROCESSING & REMOTE SENSING
Introduction & Leading | Techniques & Program- Image Processing System | Panel on Satellite & Other
Applications ming Considerations Design Data Characteristics
Donald 1. Lauer John J.Quann George McMurtry Fred C. Billingsley
LEGISLATION & ITS IMPACT DISTRIBUTED SYSTEMS
Personnel Communications Panel Discussion Design Methodology for
James P. Chandler Philip S. Nyborg David J. Farber Distributed Processing
E.Douglas Jensen
OFFICE AUTOMATION DATA PROCESSING MANAGEMENT &

The Future of Office Computer-Based Docu- ADMINISTRATION
Automation ment Distribution

David L. Holzman

Gwen C. Edwards

Organizational Repsonse
& Information Technology
Richard L. Nolan

Whg is DP Management
So Difficult?
Frederick Finch

DATABASE MANAGEMENT SYSTEMS

Making the Decision to Training Company & EDP End User Facilities Installation & Use of
Go Database Personnel for Database Henry C. Lefkovits Database Systems
James McKinney John Lyon George G. Dodd
William Wilson
PERFORMANCE MEASUREMENT PIONEER DAY
& EVALUATION SWAC
End User Performance Hany D. Huskey
Considerations
Shirley W. Watkins
COMPUTER ARCHITECTURE
Impact of Standard- Large Scale Computer Special Purpose Special Purpose
ization on Architecture Architecture Machines | Machines Il
Tse-yun Feng Charles R. Vick K.S.Fu K.S. Fu
SOFTWARE AUTOMATIC PROGRAMMING
METHODOLOGY ?\d\;’cnced Specification fxcc}f?/chce% Implemen- | Whither Automatic Pro-
i ) echniques on Techniques rammin
o g Cordell Green Thomas Standish e Bkt
Donna Dunaway

VLSI: The New Semicon-
ductor Revolution
Frederico Faggin

What's Ahead in Com-
puter Memory & Storage
Technology

Lewis M. Terman

EVOLUTION OF NEW HARDWARE TECHNOLOGY

The Future of Peripheral
Devices
Gil Gates

Opportunity for New
Technology Companies
VirA. Dhaka

CC&E: Requirements &
Alternatives |
Michael Mulder

CC&E: Requirements &
Alternatives Il
Richard H. Austing

COMPUTER CAREERS & EDUCATION

How Does the Computing
Professional Keep Up?
Teny J. Frederick

What is Professionalism?
Donald B. Medley

‘ CONFERENCE LUNCHEON

12:00 noon, Wednesday, June 7
Featured Speaker. Dr. Theodore J. Williams, President,
The American Federation of Information Processing
Sociefies, Inc.

Fiddler on

DINNER/THEATRE PARTY — |

6:00 pm, Grand Hotel
Cocktails, Dinner, Theatre
Sebastian Playhouse Production

the Roof

PROFESSIONAL DEVELOPMENT SERIES
Requirements Analysis and Definition
Peter Freeman, SofTech, Inc
Computer Systems Capacity Planning and Performance Evaluation
Dr Jeffrey P. Buzen, BGS Systems, Inc
An Overview of Distributed Processing
Marshall D. Abrams, Ph D, Infegrated Computer Systems, Inc
Managing and Motivating the DP Professionals
D. Grote, Performance Systems Corporation

How's and Whys of Effective Computer Negotiations
Kenneth G. Brindle, Interational Computer Negotiations, Inc




You’'re involved in a scientific, engineering, or industrial
project that could use a high performance, low cost data
acquisition system. But you know that system integration
and software costs of most systems actually exceed the
hardware. And your need is now, so you want a

system that will take data immediately with minimum
user training.

Our turnkey 620S was designed for you. ... ...

620S is a sophisticated data acquisition system with
amplifier-per-channel or differential multiplexer analog
signal processing and using the H.P. 9825 computing

Neff systems are known for high performance and the
620S is no exception. Consider 0.1% accuracy with
50kHz channel scanning rate, fullscale input sensitivities
from 5 millivolts to 10 volts, up to 256 channels or 2048
channels fully expanded, and 120dB rejection of common
mode voltages up to 300 volts. Selectable data filters,
simultaneous sample and hold and input signal
conditioning are but a few of the many available features.

EERE
so sia st S 200

calculator for system control, data analysis and recording.

TURNKEY 620 SYSTEMS FROM NEFF
USING THE HP 9825 CALCULATOR..

the logical next step in data acquisition.

The Hewlett-Packard 9825 calculator provides the 620S
computer performance with the operating convenience
of a calculator. Programming is simple with HPL, an easy
to learn, high level language designed for scientists and
engineers. Standard features include a live-keyboard,
alpha numeric printer and cassette recorder. Up to 24K
memory is available. Plug-in peripherals include floppy
disk, line printer, x-y plotter, and tape punch. It also
attaches to H.P. Interface Buss.

A complete, integrated data acquisition system thats
easy to use — thats our turnkey 620S.

Like to know more? Call us today at 213-357-2281 or
write for our free brochure.

INSTRUMENT CORPORATION

1088 E. Hamilton Rd., Duarte, Calif. 91010
Tel. (213) 357-2281 TWX 910-585-1833
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When minis are hooked up,

Sperry Univac’'s minis now solve the There's no slow down on your application
problems that curse other distributed data —whether you're tying in one PRONTO
processing systems. system. Or twenty.

Such as the aggravating throughput You can continue using the tools you
problems you get from inadeguate network already know. Like COBOL, FORTRAN, and
design, limited CPU performance, and insuf- industry standard communications proto-
ficient data base management capabilities. cols. What's more, our data base manage-

Our PRONTO minicomputer systems ment system will allow you to implement
have been designed to tie together simply. efficient and user-tailored data bases.

You can tailor your specific distributed data And as your communication and data
processing requirements to solve problems processing needs increase, you simply add
more quickly than ever before. more PRONTO systems. After all, they're




]

( o,

i .

traﬁc shouldn’t slow down.

designed to keep pace with your growth.

For more information, write Sperry
Univac Mini-Computer Operations, 2722
Michelson Drive, Irvine, California 92713.
Or call (714) 833-2400.

In Europe, write Headquarters, Mini-
Computer Operations, London NW10 8LS,
England.

Ask about our PRONTO system, a com-
plete package of software and minicom-
puter hardware that can keep your traffic

flowing smoothly. CIRCLE 42 ON INQU

UNIVAC
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INTRODUCING

THE BENDIX
PORTABLE MODULE TESTER

Now automatic, on-the-
spot module testing is on
the way.

Here's a new way to test
anything from a printed
circuit board to a complex
logic system. And you can
do it on the job.

Our new portable unit
weighs just 30 pounds and has no moving parts.
Yet it does everything that stationary digital
cabinet-type units can. It eliminates downtime
while modules are tested away from the job site.
Does away with trial-and-error testing and un-
warranted returns, too.

You can take it on board planes or ships, to
hospitals, to labs, to computers or communica-
tions equipment, and to sophisticated quality-

control operations in mass production plants.

Highly trained operators are not needed. Pro-
gramming procedures are so easy to pick up.
And an interactive display system makes
operation easier still. Test systems are stored on
solid-state cards, providing reusable data
memory.

The Basic Bendix unit is capable of testing
cards to 64 pins and has the capacity to ex-
pand to 256. Additional options are available
including:

e Fault Isolation Testing
e Digital Voltmeter/Frequency Counter
e Teletype Interface and Advanced Software Aids.

For more information, contact: Bendix Cor-
poration, Test Systems Division, Teterboro, N.J.
07608. Or call (201) 288-2000,
extension 1789.

Bendix
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CONFERENCE AT A GLANCE (Continued)

THURSDAY AM THURSDAY PM

8:15-9.55 10:05-11:45 2:00-3:40 3:50-5:30
SPECIAL PURPOSE TERMINALS
Voice Interface to Voice Interface to Special Purpose vs. Gen- | Future Developments of
Computer Systems | Computer Systems Il eral Purpose Terminals Special Purpose Terminals
George Glaser George Glaser Donald J. Bimingham Rein Tumn
DISTRIBUTED SYSTEMS
Local Data Networks Software/Applications/Pro- Installing Distributed
Ira W. Cotton gromming Languages for Systems
istributed Environment George M. Crandell, Jr.
Eric Manning
DATA PROCESSING MANAGEMENT & ADMINISTRATION

Security Assessment Contribution of Planning EDP Auditing-Member Organizational Factors in
Techniques to Information Systems of the DP Community the Allocation of Com-
James Cash Productivity Joe Antal puting Resources

Charles Tucker Rob Kling

SOFTWARE DEVELOPMENT METHODOLOGY
Programming Method- Software Verification, Vali- User Experience with New | Software Maintenance
ology dation, & Testing Software Methods Edward Yourdon
Susan Gerhart Edaward F. Miller Vic Basili

ARTIFICIAL INTELLIGENCE

Artificial Intelligence as Question the Experts Artificial Intelligence in Artificial Intelligence in
a Scientific Field Peter Hart Science & Medicine | Science & Medicine Il
Raj Reddy Saul Amarel Saul Amarel

EFTS ELECTRONIC FUND TRANSFER SYSTEMS

Current Developments in  |[Technical & Social Issues Legal Issues in EFTS
EFTS Russell H. Dewey Developments
Stephen J. Kohn Robert Zimmer

FORMAL METHODS IN PROGRAMMING & MICROPROGRAMMING — ]
Microprogramming Tools | Micro-Code Correctness, When Will Formal Methods|

.| George Leeman Optimization & Speci- be Practical?
fication Karl N. Levitt
Bruce Shriver

NEW APPLICATIONS

Application of Minicom-
puters to Library Systems
& Services

Laura J. Rainey

COMPUTER CAREERS AND EDUCATION

Designing & Debugging | Computers in Early Accreditation
Careers for Women in the | Education Gerald E. Wagner
Computer Industry Orlando S. Madrigal

Thelma Estrin

PERSONAL COMPUTING LUNCHEON

12:00 noon, Thursday, June 8
Featured Speaker. Ryal R. Poppa, Chaiman of the
Board and Chief Executive Officer, Pertec Computer
Corporation

PROFESSIONAL DEVELOPMENT SERIES
Business Protection from Computer Crime and Accidental Loss

Donn B. Parker, SRI International

Cryptographic Protection in Computer Systems

Principal Instructor: Richard E. Lennon, Systemns Communications Division, IBM
Designing the Database System Project

Leo J. Cohen, Performance Development Corporation

Hands-On Microcomputer Software/Hardware Workshop

Eric R. Garen, Integrated Computer Systems, Inc

Software Design Techniques: Structured Methodology — Truths and Fallacies
Gopal K. Kapur, Kapur & Associates, Inc
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At the top of OEM charts,
Pertec’s flexible disk drive family.

Now performing daily, in demanding micro
and mini systems at home and abroad: a group
of drives loaded with talent.

A full range of flexible disk models, produced
by the recording label that’s been making
beautiful music with OEMs for years. Thanks
to Pertec’s unique ease of use, super-compact
designs, and high-reliability track record. A
tough act for the competition to follow!

Versatility runs in this family. There’s a
Pertec drive configuration to handle any mini
or microcomputer system requiring flexible
disk storage.

For micro applications: FD200. Working
with 5%4" diskettes? Only the Pertec Microfloppy”
offers you 40-track, double-density, flip-side
recording that’s 100% plug-compatible with
Shugart’s 35-track. And competitively priced.

Up to 250,000 bytes per side, switch-
selectable operations: big system performance
in a small tidy package. We've cut PCBs
down to one single quick-disconnect board —
simplifying field maintenance, reducing spares
stocking, increasing FD200 system reliability
significantly.

For additional on-line capacity: FD 250

Double-Headed Microfloppy. The newest mem-
ber of the group. Holds up to 437,500 bytes of
on-line storage. FD 250 has both a single density
and double density operation capability, and is
compatible with the FD 200 and the Shugart
SA 450. Ideal for space critical microsystems,
this intelligent floppy gives you nearly twice the
on-line capacity at only a 25% increase in price.
For mini systems: FD400/FD500 Series.
Hands down, the most sophisticated, but least
complicated flexible disk drives on the market.
Using AC (FD500 Series) or DC (FD400
Series) spindle power, give a mini up to 3.2
million bits of storage capacity —6.4 Mb Double
density —on an 8" disk. (For interface compat-
ibility with Shugart SA800, ask for our FD514.)
For OEM-quantity requirements: put Pertec
at the top of your bidding lists. Solid user-
proven performers available off the shelf by the
numbers. We can turn on the volume to order.
For no-nonsense service: every high-
performance drive in Pertec’s flexible disk
family for minis and micros is backed by the
international sales and service resources of
Pertec Computer Corporation. Field facilities
are strategically located throughout the world.

l_ [ Please rush full specs on drives checked below. _]
| O Send pricing information as indicated —no obligation or cost. |
[0 Please contact us immediately for consultation.
I Request for Quote |
I Flexible Disk Capacity Tracks Quantity I
| Drive Series Required |
FD200 125K bytes/side 40
| (250K bytes/side, I
double density)
I FD400 400K bytes 77 I
I (DC) (800K bytes, double density) I
FD500 400K bytes 77
' (AC) (800K bytes, double density) I
| 218,250 bytes 70 R |
FD250 (437,500 bytes, double density) |
I Name I
I Title Phone Ext___ I
Please attach coupon/RFQ to company letterhead and return to Pertec, Advertising, MS40/04,
| 9600 Irondale Avenue, Chatsworth, CA 91311. |
I For i diate requir ts, call the Pertec regional sales office nearest you: I
Los Angeles (213) 996-1333. Ann Arbor, Michigan (313) 668-7980. Hudson, New Hampshire
l_ (603) 883-2100. England (Reading) 582115. __I

PERTEC DIVISION

©1978 Pertec Computer Corporation
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Technical Program Excerpts

Monday Afternoon
2-3:40 pm

Home and Hobbying Computing:
The Current Situation and The Forseeable Future

Chairman: Jim C. Warren, Jr, Peoples Computer Co, Menlo
Park, Calif

Since 1975 a multitude of companies have been created to ad-
dress the marketplace of personal computing, resulting in 50,000
to 90,000 general-purpose digital computers in homes today. The
chairman will briefly survey the history of this movement, detail
the present situation, and hypothesize concerning the forseeable
future. Panelists Ted Nelson, Swarthmore College; Portia Isaac-
son, The Micro Store; and Dan Ingalls, Xerox Palo Alto Re-
search Center will address aspects of alternative forseeable fu-
tures.

Session |

California |-l

Session 5 2-3:40 pm
International Data Networks

Chairman: Barry Wessler, Telenet Corp, Washington, DC

Santa Ana |

Public data networks are developing in several countries to provide
domestic service to local subscribers. A requirement exists for
international data services, but due to the structure of the in-
ternational telecommunications industry, international service re-
quires multiple organizations interconnecting dissimilar equip-
ment rather than a single, coordinated, homogenous network. This
creates special problems and requirements in order to result in
a viable service. Panelists Mansanori Amano, KDD, Tokyo, Japan;
John Goodman and George Orchard, British Post Office, London,
England; and Tony Rybczynski, Bell Canada, Ottawa, Canada
will describe aspects of the interconnection problem, potential
solutions, and internetworking field trials underway.

Session 6 2-3:40 pm Santa Ana Il

Computer Aid for Automatic Layout of -
Integrated Circuit Masks

Chairman: Charles W. Gwyn, Sandia Laboratories, Albuquerque,
NM

Design of 1c masks using manual techniques is tedious, time
consuming, and often subject to errors because of precise design
rules which must be followed during mask layout. In recent
vears, a number of computer aids have been developed to auto-
matically generate custom design philosophies. These aids sup-
port the automatic layout of custom 1cs by using the master slice
approach with fixed cell locations, standard cells, various sized
rectangular cells, and the connection of arbitrarily shaped com-
ponents described via a shorthand manual layout description.
This session will describe computer aids for each 1c mask layout
technique and example circuit layouts.

“The Automatic Wiring of rst Chips,” Ning Nan and Michael
Feuer, IBM Corp

“A Speed Oriented Fully Automatic Layout Program for visi
Devices,” Al Feller, RCA Advanced Technology Laboratories

“1c Design—Misery or Magic,” Ken Loosemore, Compeda Ltd,
Herfordshire, England

“sticks: A Graphical Compiler for High Level st Design,” John
Williams, Hewlett-Packard Co

Session 7 2-3:40 pm Garden Grove Il
Mathematical Analysis of Computer Performance

Chairman: Hisashi Kobayashi, T. J. Watson Research Center,
Yorktown Heights, NY

78

This session describes recent results in the interdisciplinary area
of computer systems modeling. Such models are important be-
cause they constitute a key source of design insight. New tech-
niques for evaluating the performance of queueing systems, in-
cluding ‘an entropy-based approach to obtaining the time de-
pendent behavior of certain queues and an efficient means for
obtaining the cycle time of a closed queueing network, will be
presented. In addition, recent results in evaluating the perfor-
mance of processor scheduling algorithms will be described.

“Performance Evaluation of Nonpreemptive Response-Ratio
Schedulers,” Manfred Rusclitzka, Rutgers University

“Derivation of Equilibrium and Time-Dependent Solutions to
M/M/*/N and M/M® Queueing Systems Using Entropy Maxi-
mization,” John E. Shore, Naval Research Laboratory

“The Cycle Time of a Class of Closed Queueing Network Models,”
We-Min Show, T. J. Watson Research Center

Session 8 2-3:40 pm
Word Processing: A Revolution or an Evolution?

Anaheim

Chairman: Evelyn Berezin, Redactron Corp, Hauppauge, NY

After reviewing the history and current state of office automation
through considering evolutionary changes of the field from tech-
nical and marketing points of view, the economic history and
current projection of the industry will be developed and com-
pared to the data processing industry. Finally, panelists Jerry
Tellefsen, Booz-Allan and Hamilton; and Amy Wohl, Datapro
Research Corp will outline the surprising diversity of the office
automation industry with a review of range, applications, and
present areas of concentration.

3:50-5:30 pm California I-Il
Personal Hardware, Software, and Applications
Chairman: Carl T. Helmers, Jr, Byte, Peterborough, NH

A variety of usual and unusual hardware, software, and applica-
tions are appearing as computers become personal devices. These
facilities provide a wide range of problems and promise. The
chairman will provide an overview of positive and negative as-
pects of personal computing equipment, programs, and uses.
Panelists Louis E. Frenzel, Heath Co; Jeff Raskin, Apple Com-
puter, Inc; Gary Kildall, Digital Research; and Adam Osborne,
Osborne & Associates will present views regarding hard and soft
facilities unique to consumer computing.

3:50-5:30 pm
Database Design Methodology
Chairman: Vincent Y. Lum, IBM Corp, San Jose, Calif

An important element for a successful database application is the
presence of a good database design. While much work has been
done and experience gained in the use of database systems, a
solution to database design remains elusive. One important area
is physical design. Because of the large number of parameters to
be dealt with, it has been difficult to obtain a broadly applicable
and reasonably accurate solution. The papers in this session will
address this problem by proposing a method for the selection of
appropriate access paths from numerous possibilities and by dis-
cussing a software implementation of a model for evaluating
network database storage structures.

Session 9

Session 12 Orange County 18

“Selection Efficiency Combination of Data Files for a Multiuser
Database,” Dennis G. Severance and Richardo A. Duhne, Uni-
versity of Minnesota

“Network Database Evaluation Using Analytical Modeling,” Toby
J. Teorey and Lewis B. Oberlander, University of Michigan
Speakers: M. Schkolnick, IBM Corp; and R. R. Brown, Hughes
Aircraft Co
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to handle any size order. And well go to extremes to get it to you quickly.

From —55° Cto 125” C. Our military temperature
range 6800 microprocessors work in the most
hostile environments. And at —40° C to 85° C, our
industrial versions hold their own too. We even have
1.5 and 2 MHz high-speed 6800s. Today, manufacturers
in just about every industry from cars to computers
are specifying the 6800. And AML, a pioneer in

MOS/LSI circuits, is making them. With plants

m in California, [daho and Korea, were geared

Our 6800s beat the 8080 in virtually every
important feature. You only have one 5-volt
power supply to worry about, and you can
hook up to 10 circuits to them without TTL
buffering. They have two levels of external
interrupt (one is non-maskable), interrupt
stacking, an index mode and direct
addressing with only two bytes of code.
The AMI S6800 MPU comes with a
whole family of memories and peripheral

circuits. They include the S6810 128 x 8

static RAM, the S6820 and S6821 PlAs, the
S6831 16K static ROM, the S6834 512 x 8
EPROM, the S6850 ACIA, the S1883
UART and the S2350 USRT. And we offer
a range of memories, from high-speed
VMOS RAMs to low power CMOS.

The 6800 is designed like a minicomputer,
so it’s simpler to program than the 8080.

Especially with our Microcomputer Develop-

ment Center, which can cut programming
time from hours to minutes. It includes a

CIRCLE 45 ON INQUIRY CARD

very smart CRT with full debug software,
a flexible text editor, a macro-assembler
and a built-in PROM burner. A powerful
40-channel Logic Analyzer lets you choose
your own layout and format, and modify
programs instantaneously.

Want to learn more about our 6800
family? Contact your nearest AMI dis-
tributor or write to AMI Marketing,

3800 Homestead Road, Santa Clara
CA 95051. Or call (408) 246-0330.

®
AMERICAN MICROSYSTEMS, INC.
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What engineering
about using micro

Microcomputers are changing the competitive picture in hundreds
of industries, in thousands of applications.

Designers are using microcomputers to create new products,
even new markets. Microcomputers are breathing new life
into existing products and providing competitive
advantages in both price and performance.

For management, there’s an added chal-
lenge. What'’s the most profitable way to take
advantage of the microcomputer revolu-
tion? Should you start from scratch,
dedicating time and resources
to component-level design?
Or should you take
advantage of fully
assembled and
tested “com-
puters-on-a-
board”?

You didn’t
have a choice until
just two years ago.
That’s when we intro-
duced the first single board
computer. Like “super compo-
nents,” single board computers have
made it easy to add intelligence
to any system.

Sheer economics is one reason why.
Up to 1,000 systems a year, you're money
ahead with single board computers. That’s
based on a tradeoff formula that carefully con-
siders amortized development and testing expenses,
as well as direct material and labor costs.

Then, when production volume makes it more eco-
nomical for you to switch to components, we'll provide all
you need to do the job yourself—manufacturing drawings, pc
artwork and a volume source for
all the essential LSI components.

Time saved is another important
reason single board computers make
sense. You're into production sooner,
without time spent developing the

o computer sub-system. Your engineers
system | can go directly to the design of
Systems per year application-dependent hardware.

Cost
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managers should know
computers profitably.

RMX-80™ Real-time Multitasking Executive
gives you a head start in software development,
without the need to reinvent system software for
every application. Intellec® our microcomputer
development system, speeds application soft-
ware development. It puts PL/M and
FORTRAN-80 (ANS FORTRAN 77) high-
level programming languages and a macro-
assembler at your command. And supports
full text editing, relocation and
linkage capability. In-Circuit
Emulation, with symbolic
debugging, provides a
diagnostic window
into your prototype to speed and simplify system development.

Our growing selection of iSBC™ products gives you the flexibility to
tailor a system to your specific application, without compromise. Choose one
of our five single board computers, starting at $99* There’s a full selection of
memory expansion boards, communication interface boards, digital and analog
[/O boards, mass storage systems and a high speed math processor. Or you can
start with one of our packaged System 80s.

You're assured of the highest reliability when you build your system around an
Intel single board computer. For example, MTBF for our iSBC 80/10 is 91,739 hours
at 25°C. Ask for your copy of our iSBC Reliability Report.

There’s also the security of Multibus™ the multi-processing bus architecture we developed
for single board computers. Multibus has become such a widely accepted industry standard that
today there are over a hundred Multibus-compatible products available from 42 independent com-
panies. And Multibus is your guarantee of compatibility with future Intel iSBC products.

Get started with our comprehensive iSBC System Configuration Kit. It’s a catalog of Intel single
board computer products, with detailed configuration instructions and worksheets to help you define the
optimum iSBC solution for your needs.

For your kit, or for on-site assistance in configuring and pricing your iSBC system, contact
your Intel representative or distributor. Or write: Intel Corporation, 3065 Bowers Avenue, Santa Clara,
California 95051. Telephone: (408) 987-8080. In Europe contact: Intel International, Rue du Moulin
a Papier, 51-Boite 1, B-1160, Brussels, Belgium. Telex 24814. In Japan contact: Intel Japan, K.K.,
Flower Hill-Shinmachi East Bldg. 1-23-9, Shinmachi, Setagaya-ku, Tokyo 154. Telex 781-28426.

intal delivers.

*iSBC 80/04, domestic U.S. price, 100 quantity.

Circle 46 for iSBC Configuration Planning_ Kit. 81
Circle 199 for pricing and configuration assistance.



Session 13 3:50-5:30 pm Santa Ana |
Nationwide Packet Switching Networks
Chairman: Lawrence G. Roberts, Telenet Corp, Washington, DC

Following the development of the research-oriented ARPANET,
the first large-scale packet switching network, several other
packet-type networks for a variety of applications have become
operational or are under development. This session focuses upon
the architectural similarities and differences of several packet-
type networks, and how the application of the network influences
the architectural design.

“Packet Switching Services for the Autodin Community,” Donald
O’Rourke, Civil Service Commission

“Implications of a National Computer Network for Higher Edu-
cation and Science Research,” SRI International; and Ron
Segal, EDUCOM, Interuniversity Communications Council, Inc
“The Architecture of Telenet’s Public Packet Network,” Holger
Opderbeck, Christopher B. Newport, Jay Hoffmeier, and Roy
Spitzer, Telenet Corp

“A Comparison of Network Architectures: The ARPANET and
sNA,” Gilbert Falk, Bolt, Beranek and Newman Inc

Session 14 3:50-5:30 pm Santa Ana Il
Automated Design Methodology of Digital Systems

Chairman: William M. vanCleemput, Stanford University, Stan-
ford, Calif

Discussing computer-aided methods for design and analysis of
hardware or software systems, this session will include papers
describing an interactive programming system, SARA, which
supports creative multilevel design of concurrent hardware or
software systems. A panel will discuss various machine descrip-
tion languages and experiences with their use in analysis and
design. This session’s two parts are strongly interrelated since
verification of real systems requires effective machine processable
models of those systems; and design of real concurrent systems
depends upon the validity of models of the systems out of which
they are composed.

“A Methodology for the Design of Digital Systems Supported
by sara,” Gerald Estrin, University of California

“sArA-Aided Design of Software for Concurrent Systems,” I.
Campos and Gerald Estrin, University of California

Speakers: M. Barbacci, Digital Equipment Corp and Carnegie-
Mellon University; Daniel E. Siewiorek, Carnegie-Mellon Uni-
versity; and S. Crocker, USC Information Sciences Institute

Session 16 3:50-5:30 pm
User Impact on Architecture

Anaheim

Chairman: Stephen S. Yau, Northwestern University, Evanston,
111

This session’s three papers will concern user’s impact on com-
puter architecture. Topics will include a computer with a multi-
processor, a design methodology for a user-oriented computer
system, and virtual addressing mechanism on the DEC PDP-11
family.

“Reflections in a Pool of Processors,” William A. Wulf and
Samuel P. Harbison, Carnegie-Mellon University

“A Design Methodology for A User-Oriented Computer System,”
C. V. Ramamoorthy and G. S. Ho, University of California at
Berkeley

“VAX-11/780, A Virtual Address Extension to the DEC PDP-11
Family,” W. D. Strecker, Digital Equipment Corp

Speakers: Samuel H. Fuller, Carnegie-Mellon University, and
R. L. Ashenhurst, University of Chicago

Tuesday Morning

8:15-9:55 am California | & Il

Impact of Semiconductor Technology on
Computer Architecture

Chairman: Gordon Moore, Intel Corp, Santa Clara, Calif

Session 17

82

Lst technology advances have revolutionized computer architec-
ture. As this technology progresses, achievements will be limited
by the designer’s ingenuity rather than by the semiconductor
processing technology. In this session the chairman will review
the history of semiconductor technology in relation to computer
architecture, and the problems that are still existing. Future
trends, opportunities, and impact of Ls1 technology on computer
architecture will be discussed by panelists Lester Hogan, Fair-
child Camera & Instrument Corp; and Robert Heikes, Motorola
Inc.

Session 18 8:15-9:55 am California Il

Mature Design Automation Systems

Chairman: Waldo Magnuson, Jr, Lawrence Livermore Laboratory,
Livermore, Calif

Design automation using computers has been with us for over
20 years. This session will look at several aspects of using com-
puters in design, documentation, and fabrication. In particular,
this session will describe several mature design automation sys-
tems, all of which cover a wide spectrum of applications and
have been in use for several years. Through the diversity of the
systems described the impact of design automation systems will
be apparent. In addition to pointing out where mature systems
are contributing, future directions for design automation will
be related.

“Interactive Graphics in Design Automation,” Carl Machover,
Machover Associates Corp

“The GM Network Station: A Low Cost Graphics System for
Body Tooling,” Thomas J. Reno, General Motors Corp
“Cost-Effectiveness of Computer-Aided Design,” Vernon Pearl,
USAARRDCOM

“Electronic cap System Description,” Bruce Inman, Boeing Aero-
space Co

Session 19 8:15-9:55 am California IV

Protection in Operating Systems

Chairman: R. Stockton Gaines, The Rand Corp, Santa Monica,
Calif

Over the last several years, the nature and dimensions of the
security problem have become clearer, making it evident that
it is a very difficult matter to design systems which can be re-
lied on because of the correctness of the system design. The
papers and panel speakers will address some of the issues that
are involved and provide an assessment of the state-of-the-art
today, and what can be expected in the future.

“Issues in Kernel Design,” Gerald J. Popek and Charles S. Kline,
University of California at Los Angeles

“Computer System Integrity,” Peter G. Neumann, SRI Interna-
tional

Speakers: Anita Jones, Carnegie-Mellon University; and Michael
Schroeder, Xerox Corp
Session 21 8:15-9:55 am

International Computer
Communications Regulations

Santa Ana |

Chairman: George J. Lissandrello, IBM Corp, North Tarrytown,
NY

This session will match future international regulations against
the continued growth of computer communications systems and
technology utilizing international transmission media. Concerns
will include the nonhomogeneous nature of national regulations
as they apply to international computer communications sys-
tems, transborder data flow, and the need for new regulatory
considerations for international satellite-oriented computer com-
munications networks. These concerns and recommended solutions
will be addressed from the point-of-view of a national satellite
common carrier, a gateway state common carrier, and a data pro-
cessing manufacturer and international service bureau company.

“Challenges in the Planning of International Communications,”
David J. Horton, Hawaiian Telephone Co
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An evolution
of the third kind.

Floppy. minifioppy. And now,
a Shugart fixed disk drive.

An evolution of the best kind. Nobody but Shugart, with their
experience in sensibly engineered, low-cost disk products, could
develop the fixed disk drives you need to keep your systems
compatible and competitive with IBM S/32, S/34, and Series 1
architecture. Our SA4000 drive is truly the right drive, at the right
time, and at the right price. =~ The SA4000. It features proven
Winchester technology. It weighs less. It's as easy to integrate as a floppy. It’s available in 14.5 and 29 Mbyte
versions. All this at the lowest cost per byte in its capacity range. This is the kind of cost effective
package you've come to expect from Shugart. We've been disk experts from
the beginning. = More reliability. You know the reliability of Winchester
technology. Fully enclosed disks and heads are protected against outside
contamination, assuring better data integrity and longer trouble-free life. But
Shugart gives you even more reliability with the proprietary Fasflex II™ actuator.
Simple, low heat, low friction, lowwear, no adjustments.  More mega-
bytes per pound. Store 14.5 or 29 megabytes (unformatted) with an added
144 Kbytes of optional head-per-track storage for indexed files or table
look-ups. All in a rack-mountable package that uses 5.25
inches of panel space and weighs 35 pounds—one third the
weight of many competitive drives. =~ More value. Shugart
Iowers the cost of system integration. The SA4000 uses a simple
: floppy interface technique and floppy power
supply voltages. So use existing floppys for
1/0 and system backup. Add Shugart SA4000
when you need more capacity and throughput
for operating systems and mass storage. It's easy.
More megabytes per dollar. The 100 unit
; price for the 14.5 megabyte SA4004 is $1450;
the 29 megabyte SA4008 is $2,000. And the price is
~ even better in bigger quantities.  More information.
Discover what Shugart's latest evolution in disk storage can do for your system. We've kept you competitive
in floppy technology for years. Now you can move up in storage with a competitive fixed disk from the
Shugart product family. Call or write for more information todav.

Floppy
Disk(s)

FI&p:y/FIxed
Architecture

Number 1 in low cost disk storage.
Floppy. minifloppy. And now, fixed disk.

\/:‘(]®Shugort Associates

Headquarters: 435 Oakmead Parkway, Sunnyvale, California 94086 Telephone (408) 733-0100 TWX: 910-339-9355 SHUGART SUVL
Sales /Service Offices: West Telephone (408) 252-6860 Midwest Telephone (612)574-9750 East Telephone (617) 893-0560
Europe 3, Place Gustave Eiffel, Silic 311 94588 Rungis, France  Telex: 204-858 Telephone (1) 686-00-85

™ minifloppy and Fasflex Il are Shugart trademarks
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“The Need for Continuation of Full-Period Transparent Private.
Line Service,” Philip C. Onstad, Control Data Corp

“Satellite Business Systems Innovative Services for Business
Communications,” Ronald W. McCabe, Satellite Business Systems

Session 23 8:15-9:55 am Garden Grove Il
Computers for the Mass Consumer Market
Chairman: David A. Lien, Grossmont College, El Cajon, Calif

The microcomputer has progressed from a laboratory curiosity to a
hobbyist toy, to a usable business and industrial tool. What of
its potential as a mass-merchandised electronics device which
can be used by persons technically disinterested and incompe-
tent? Panelists Carroll D. Ray, Jr, Radio Shack; Stephen Jobs,
Apple Computer Inc; Don Thompson, Atari, Inc; and C. Peddle,
Commodore Business Machines will present their views and in-
sights.

Session 25 10:05-11:45 am California Il
Peripheral and Multiprocessors in Simulation

Chairman: Walter J. Karplus, University of California, Los An-
geles, Calif

Hardware can be inexpensively produced in configurations suited
to simulation applications. Most simulation problems involve a
large number of parallel elements and concurrent activities.
Hardware elements can be connected in parallel to handle such
problems through several different approaches: the parallel sys-
tem may be an add-on to a general-purpose computer; a gen-
eral parallel multiprocessor may be built; or a parallel system
may be specifically configured for a particular class of problems.
This session will contain papers describing a system that can
be used with many large computers, and the use of multiple
processors working in parallel.

“A Multiprocessor Digital Computer for Dynamic Systems Simu-
lation,” R. M. Howe, University of Michigan; and E. Gilbert,
Applied Dynamics International

“Plasma Simulation on the UCLA cH1i Computer System,” R. W.
Huff, C. C. Wu, and John M. Dawson, University of California,
Los Angeles

“A Multiple Microcomputer Approach to Fluid Flow Problems,”
J. Steinhoff, Grumman Aerospace Corp

Session 30 10:05-11:45 am
Computers and Their Applications

Chairman: Nobukozu Inada, Nippon Telegraph and Telephone
Public Corp, Kanagawa, Japan

Garden Grove Il

Presentation topics will include the development of a high per-
formance n-mMos/sos microprocessor with flexible architecture,
which speaks well of the level of semiconductor and computer
technologies in Japan. Two computer applications will be pre-
sented: a comprehensive automobile control system designed for
optimally navigating drivers to their destinations, and an advanced
process control system using a distributed processor systems
concept. The advantages and possibilities of the latter in both
hardware and software developments will be discussed.

“Development of a High Performance Universal Computing Ele-
ment—pPULSE,” Hajime lizuka and Yutaka Hayashi, Electrotech-
nical Laboratory, Japan; and Keikichi Tamaru and Hisashi Hara,
Tokyo Shibaura Electric Co, Japan

“cacs-Urban Traffic Control System Featuring Computer Control,”
Toru Mikami, Nippon Electric Co, Ltd, Japan

“A Distributed Processing System and Its Application to In-
dustrial Control,” Y. Matsumoto, O. Sasaki, and T. Sumi, Toshiba
Electric Co, Japan

Tuesday Afternoon

Session 31 2-3:40 pm
Architecture Evolution—I

Chairmen: Samuel H. Fuller and C. Gordon Bell, Digital Equip-
ment Corp, Maynard, Mass; and Daniel E. Siewiorek, Carnegie-
Mellon University, Pittsburgh, Pa

California | & 1l

86

Double session will feature presentations based on the January
1978 Computer Architecture issue of the Communications of the
ACM. Two presentations will deal with machines designed and
built at Manchester University, Manchester, England, which
have had a strong influence on the English computer industry.
The remaining presentations will focus on three successful com-
mercial computers, including an examination of how and why
these computer architectures evolved over the last 15 years. The
final paper will concern the Cray-1 computer, a very high speed,
vector-oriented processor.

“Manchester Mark I & Atlas—A Historical Perspective,” S. H.
Lavington, University of Manchester, England

“The Development of MU-5 Computer Systems,” R. N. Ibbett and
P. C. Capon, University of Manchester, England

“Evolution of Sperry Univac 1100 Series—A History, Analysis,
and Projection,” Barry R. Borgerson, M. L. Hanson, and P. A.
Hartley, Sperry Univac

“Evolution of DECsystem 10,” C. Gordon Bell, Alan Kotok,
Thomas N. Hastings, and R. Hill, Digital Equipment Corp
“Architecture of IBM System/370,” R. P. Case and Andris
Padegs, IBM Corp

“Cray-1 Computer System,” Richard Russell, Cray Research, Inc

Session 33 2-3:40 pm California 1V

COBOL—A Status Report

Chairman: Paul Oliver, Federal cosoL Compiling Testing Service,
Dept of the Navy, Washington, DC

coBoL is the most widely used programming language in the
U.S. It was first standardized in 1968 and updated six years
later. By mid-1977 about one dozen coBoL 74 compilers had
been made available to the public, with its impact just now
becoming apparent to most users. The coBor standard will most
likely be revised again in 1980. This session will provide a
€oBOL status update. Papers will suggest what the 1980 cosoL
might look like, and will include a discussion of the database
interface capability being considered for inclusion in the next
coBOL standard.

“coBoL—The 1980 Standard—A Preview,” George N. Baird, Mar-
garet M. Cook, and Roger J. Gorg, Federal coBor Compiler Test-
ing Service, Dept of the Navy

“Database Facility for cosor 80,” Margaret M. Cook, Federal
coBoL Compiler Testing Service, Dept of the Navy

“coBor, Its Relationship with Other American National Stan-
dards,” L. Arnold Johnson, Patrick M. Hoyt, and George N.
Baird, Federal coBoL Compiler Testing Service, Dept of the Navy
Speakers: Grace M. Hopper, U.S. Navy; and Jitze Couperus,
Control Data Corp

Session 35 2-3:40 pm Santa Ana |
Hardware Architecture for Office Automation

Chairman: Larry J. Little, University of California, Livermore,
Calif

The architecture of systems for office automation is diverse and
rapidly changing. This session will present three views on these
changes: firmware to software, standalone to distributed, and
maxi to micro. Panelists Paul A. Mangione, Lexitron Corp;
Harold S. Koplow, Wang Laboratories; and Jack T. Gilmore,
Digital Equipment Corp will focus on the long range user effects.

Session 36 2-3:40 pm
Computer Performance Technologies

Santa Ana Il

Chairman: Stephen R. Kimbleton, National Bureau of Standards,
Washington, DC

Unacceptable system performance requires changing either the
system or its workload. Provided that both can be appropriately
characterized, performance prediction techniques can be used
to evaluate the results of specific user-oriented changes. New
techniques will be described for classifying the workload of a
computer system into clusters, for characterizing individual jobs,
and for predicting system performance measures using a model
based on a fast queueing network-based analysis technique.
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Pushbuttons from MICRO
SWITCH's AML (Ad-
vanced Manual Line) have
always
been at-
tractive to
designers.
Because
they look
so good.
And because they're so
easy to mount and wire.
But now, the AML
series is even more appeal-
ing. Because now there's a
variety of rocker and
paddle switches to choose
from, including dual lamp
and dual color. Which
means now you can per-
form just about any func-
tion with a harmonious dis-
play. You don't have to
compromise.

AML controls also look
appealing to the people
who have to do the wiring.
All are designed with the
same depth for single level
termination, regardless of
switch or terminal type.

oy

To make a complete line of pushbutton controls,
you need more than pushbuttons.

There's easy snap-in  rockers. But to see how
mounting from the front, good-looking AML really
PC board mounting or sub- is, contact us for a personal
panel mounting using indi- demonstration.
vidual, strip or matrix MICRO SWITCH will
hardware. provide you with field en-

Which means mount- gineers tor application as-
ing is simpler. Wiringis  sistance and a network of
simpler. Engineering time authorized distributors for
is reduced. And total local availability. Write us
installed cost is lower. for details or call

Plus, they offer solid  815/235-6600.
state, electronic control or MICRO SWITCH products are available
worldwide through Honeywell International.

power switching in the
same size housing. AlAML MICRO SWITCH
devices are designed to FREEPORT ILLINOIS 61032
meet international,ULand A DIVISION OF HONEYWELL
CSA standards.
Displays include
split screen, hidden
color, and a unique
three-segment
lens cap indicator.
The choice of
lamps includes
T-13; wedge base,
neon and LED.
AML has it all
—pushbuttons,
indicators, and
now, paddles and
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otorola LSl puts

systems on Silicon. It’s what LS1, and now VLSI, is all about.

No one has employed the various LSl and VLSI
technologies with Motorola's diversity, and no one A new brochure covering Motorola’s total systems-on-
provides a comparable range of system-on-silicon silicon capability is just out. For a copy, and for copies of
options for you. Whether with CMOS, bipolar, or the MC6802 and MC6846 data sheets plus a product
NMOS, whether in the multi-chip, two-chip,

preview of the MC6801, circle the reader service number or
single-chip or bit-slice approach, and whether for write to Motorola Semiconductor Group, P.O. Box 20912,
simple control, arithmetic, or high-speed computing, Phoenix, AZ 85036.

Motorola processors: A total coverage.
32

Motorola can put your system on silicon.

Number of Bits

Performance -

88

COMPUTER DESIGN/MAY 1978



Systems on Silicon.

The embodiment of this systems-
on-silicon concept is our fully
compatible M6800 Family.

With 1.0, 1.5 and 2.0 MHz speed
options of the MC6800 micropro-
cessor at the center of the multi-chip
approach, all necessary 1/0,
memory, and peripheral family
functions complete the system.

Later this year, introduction of the
MC6809 advances multi-chip systems
to a new performance dimension,
and provides the bridge from 8-bit

to 16-bit applications.

Reducing the basic seven parts

The pair is priced under $15.00
in 10K quantities, and there’s no
extra cost for software or system
development tools since all M6800
Family processors are totally
compatible. They are available in
quantity, now.

Together, these two chips supply
all the power of the MC6800 MPU,
plus 128 bytes of scratchpad RAM,
2,048 bytes of ROM program
storage, and on-chip clock circuitry.
Ten parallel I/0O lines for controlling
system peripherals and equipment,
and a 16-bit programmable timer
with three control lines for
synchronous control of external
circuits also are provided.

of the multi-chip system to two, with
little or no sacrifice in processing
power or design flexibility, is the
mission of our MC6802-6846
combination. It's the low-cost way
to get more of the system on less of
the silicon.

That idea followed to its con-
clusion arrives at the single-chip
microcomputer. The third generation
MC6801 will put an entire minimum
system onto one chip of silicon, yet
enhances MC6800 performance.
The MC6805 single-chip micro-
controller will complement the ‘6801

M6800 Family functions like the
Asynchronous Communications
Interface Adapter, MODEMs,
Peripheral Controllers, and General
Purpose Interface Adapter work
with the '6802 just like it was a '6800.
Indeed, they can't tell that it isn’t a
'6800. External multiplexed interfacing
or buffering is never required
between the MC6802 and any
peripherals or memory.

In addition to the standard MC6800
features of the MC6802, it has a
couple of unique advantages. The
first 32 bytes of RAM can be held in
a low-power mode during power
down situations, permitting retention
of critical data when power is lost.
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Motorola.
compatibility, technological diversity,
training, and commitment.

for low-end, low-cost applications.

Every one of Motorola’s
microprocessor-microcomputer
products uses the EXORciser*
and/or its compatible system
development tools for system
development. All M6800 software,
including FORTRAN, COBOL,
BASIC, and MPL high-level
languages, is fully compatible.

No one puts systems on silicon like
Motorola: first in

“Trademark of Motcrola Inc

systems with the MC6802
& MC6846...and save.

For enhancement of MC6802 system
cost-effectiveness, you can replace
the normal 1-MHz crystal with a
4-MHz crystal.

This low-cost, two-chip system is
a winner. So you can familiarize
yourself with it, Motorola authorized
distributors are offering, for a
limited time, a special information
package with the MC6802 and
MC6846, all for the price of the
units, themselves.

)

MOTOROLA INC.
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WHEN IT COMES TO PUTTING ITALL ON DISPLAY,
THE ORION-60 STANDS ALONE.

Adisplay terminal that won’t stand alone
can't be as versatile or as adaptable as
the Orion-60, the modular plasma dis-
play system that stands by itself or
interfaces with existing hardware to
let you create your own programs.

To begin with, the Orion-60 is an
easy touch: besides offering full alpha-
numeric, floppy disc and rear-projection
capabilities, it lets you create displays
and enter data simply by touching the

screen with your finger.

That means you can project a slide
onto the screen coordinates and plot
your own course over it. You can pro-
gram your own character sets. You can
generate vectors of any length to ab-
solute screen coordinates. In short, you'll
have a flexible terminal that will keep
up with your needs today —and grow
with your operations tomorrow.

Of course, since Magnavox was a

Magnavox

DISPLAY SYSTEMS
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leader in the development of plasma
terminals, you can be sure your Orion-60
will have a bright, high-contrast display
free from jitter and distortion.

There’s a lot more you should know
about the ways this remarkable terminal
can help you get more out of graphic
displays. For a demonstration, call or
write Tyler Hunt at Magnavox Display
Systems, 2131 S. Coliseum Blvd., Ft.
Wayne, IN 46803, (219) 482-4411.




“BEST/1: Design of a Tool for Computer System Capacity
Planning,” J. P. Buzen, R. P. Goldberg, and A. M. Langer, BGS
Systems, Inc; R. Lentz, H. S. Schwenk, and K. A. Sheetz,
Booz-Allan Hamilton, Inc; and A. Shum, IBM Corp

“Job Scripts: A Workload Description Based on System Event
Data,” R. L. Mead and H. D. Schwetman, Purdue University
“Predicting the Workload of a Computer System,” A. K. Agrawala
and J. M. Mohr, University of Maryland

Session 37 2-3:40 pm Garden Grove Il
Overview of Recent Progress in Japan—I
Chairman: Toru Mikami, Nippon Electric Co, Kawasaki, Japan

This session will give an overview of the present status of semi-
conductor technology in Japan including lithographic methods
and direct electron beam pattern generation schemes. These are
considered to be the most important technologies for developing
advanced vLsI Ics for next-generation computers. Presentations
on research and development of new semiconductor devices with
high speed switching capability and low power dissipation will
also be included.

“Electron Beam Lithography for Advanced w1s1 Fabrication,”
Elichi Goto, University of Tokyo, Japan; and Takashi Soma,
Masanori Idesawa, and Tateaki Sasaki, Institute of Physical and
‘Chemical Research, Japan

“Semiconductor Technology in Japan,” Takuo Sugano, University
of Tokyo, Japan

Session 38 3:50-5:30 pm California | & I
Architecture Evolution—II

This session is a continuation of Architecture Evolution—I, cov-
ered in Session 31.

Session 39 3:50-5:30 pm
Microprogramming and Simulation

Chairman: Gary J. Nutt, University of Colorado, Boulder, Colo

California Il

Technical developments have extended the range and power of
simulation. One long-standing problem has been the develop-
ment of software and systems for computers which are unavail-
able for use, unsuited for development, or not even built yet.
Simulation has long been used to solve this problem and the
experiment with new architectures and recent hardware devel-
opments have made it possible to create special computer fa-
cilities for these purposes. Such facilities can serve as universal
hosts, capable of simulating a variety of computers. This session
will present an overview of uses and advantages of emulation,
and will describe an emulation facility and example application.

“Emulation: Tool for Software Development,” N. F. Schneide-
wind, Naval Postgraduate School

“prRIM System: A Framework for Emulation-Based Debugging
Tools,” J. Goldberg, A. Cooperband, and L. Gallenson, Uni-

versity of Southern California

“A Microprogrammed AN/UYK-20 (V) Emulation,” D. A. Deel
and Walter A. Burkhard, University of California at La Jolla

Session 40 3:50-5:30 pm California IV
Data Encryption

Chairman: Peter Denning, Purdue University, West Lafayette,
Ind

Cryptography fascinates because it appeals to instincts for
exploring worlds of enigmas and puzzles. Its technology will se-
cure data communications before leakage changes from a threat
to a problem. In this session a computer terminal suitable for
data retrieval will be discussed. Also reviewed will be NBS’
encryption standard and cryptographic systems for data ne’-
works. The themes of this session may provide discussion on
whether unbreakable ciphers based on short keys really exist;
on the practical problems likely to be solved by this technology;
and on whether this technology ultimately bolsters or threatens
privacy.

“Data Dependent Keys for a Selective Encryption Terminal,”
Robert J. Flynn, Polytechnic Institute of New York

“Ciphertext/Plaintext and Ciphertext/Key Dependence Vs Num-
ber of Rounds for the Data Encryption Standard,” Carl Meyer,
IBM Corp

“Security in Communication Networks,” Martin E. Hellman,
Stanford University

Session 43 3:50-5:30 pm
Computer Performance Modeling
Chairman: Jeffrey P. Buzen, BGS Systems Inc, Lincoln, Mass

Santa Ana |l

Models are tools for answering “what if” questions that arise
during the evaluation of computer system performance. Typical
questions concern the impact of growth in user workloads, up-
grades to existing configurations, and adjustments to operating sys-
tem parameters. Models can serve thé needs of capacity planners,
configuration managers, and system programmers, as well as main-
frame vendors and peripheral manufacturers. This session will
deal with the development and application of models for a variety
of performance evaluation problems. )

“A Hybrid Hierarchical Model of a Multiple Virtual Storage
Operating System,” W. W. Chiu and We-Min Chow, T. J. Watson
Research Center

“Effects of Peripheral Processor Wait List Positioning on Sys-
tem Performance,” Ronnie G. Ward, B. B. Turner, and G. J.
Hubbard, University of Texas

Speakers: T. P. Giammo, Social Security Administration; and
A. W. C. Shum, IBM Corp

Session 44 3:50-5:30 pm Garden Grove IlI
Overview of Recent Progress in Japan—I|
Chairman: Toru Mikami, Nippon Electric Co, Kawasaki, Japan

Recent advances in Japanese computer technology will be dis-
cussed from viewpoints of research and development in the field
of computers. The characteristics of a newly developed computer
series will be presented with a short historical background. The
research and development projects of both vLs1 and pips (pattern
information processing systems) will be briefly described. Tech-
nological trends in applications of large computers will also be
presented.

“The Development of Computers in Japan,” Osamu Ishii, Elec-
trotechnical Laboratory, Japan

“Remote Data Processing in Japan,” Kanjiro Koshi and Kimio
Ibuki, Nippon Telegraph and Telephone Public Corp, Japan
“Train Operation Control Systems for High Speed Railway,”
Yoshiro Hayashi and Shigeo Yokota, Japanese National Rail-
ways, Japan; and Taizo Nauchi, Hitachi, Ltd, Japan

Wednesday Morning

Session 47 8:15-9:55 am California Il
Impact of Standardization on Architecture
Chairman: Tse-Yun Feng, Wayne State University, Detroit, Mich

A large degree of incompatability between subsystems of various
manufacturers currently exists in spite of advances in computer
technology. In this session, experts from various organizations
will discuss the problems and possible solutions to intracomputer
standards. The speakers will concentrate on different areas such
as microprocessors, memory, and software, and where establish-
ing the standards is of utmost importance.

”

“Intra-Computer Standards,” Tse-yun Feng, Wayne State Uni-
versity
“Software Standards—With Hints of Their Relation to Computer

Architecture,” H. Hecht, La Jolla, ‘Calif

“Standards for Semiconductor Memory,” J. Reese Brown, Jr,
Burroughs Corp

“Microprocessor Standards,” Robert G. Stewart, Stewart Re-
search Enterprises

Session 48 8:15-9:55 am California IV
VLSI: The New Semiconductor Revolution
Chairman: Frederico Faggin, Zilog Corp, Cupertino, Calif
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Advanced Micro Devices continues
its advanced course in microprogrammable
microprocessing.

Step by step, function by function, month

CHAPTER THREE:
THE CPU, PART ONE.

by month, we'll show you how to build a fast, The Central Processing Unit is where all
powerful microprogrammed machine. arithmetic functions take place.

And on December 31, 1978, you'll know what The CPU consists of an Arithmetic Logic
we know. As it turns out, that’s quite a lot. Unit, working registers, circuits to control the

BUILDING A
MICROCOMPUTER,
CONTINUED.
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shifting of registers and storage for the results.
Two parts in the Am2900 family are designed

to combine all those functions on one chip, or

slice. (Each chip is a 4-bit wide vertical slice

of the CPU.)
THE SLICE.

Advanced Micro Devices Am2901A and new
Am29083 are 4-bit CPU slices with sixteen
internal working registers, two-address archi-
tecture, multi-function arithmetic logic unit and
shifting logic.

THE SUPERSLICE.

And if that’s not enough, hang on. The
Am2903’s register file is expandable. If sixteen
registers aren’'t enough, add as many working
registers as you want and still retain the two-
address architecture.

If two-address architecture isn't enough,
we made three-address operation possible in
the Am2903.

For those of you who hate using SSI and
MSI, we put all the extra hardware to do 2’s
complement multiply and divide right inside
the chip.

BUILD YOUR LIBRARY. FREE.

Each of these monthly messages is backed
by a ton of theory and applications information.

Chapter Three shows all the details—complete
designs, timing diagrams and tradeoffs.

Send in this coupon and we'll send you Chapter
Three and tell you how to get the whole book.

Advanced Micro Devices
901 Thompson Place
Sunnyvale, California 94086

| want to build a microcomputer this year. Sign me up.
Name

|
|
|
|
|
|
|
| Title
|
|
|
|
|
|

Mail Stop

Company

Address
City

Advanced
Micro Devices

¢\

Multiple technologies. One product: excellence.
901 Thompson Place, Sunnyvale, California 94086
Telephone (408) 732-2400

Next chapter, DMA.
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Large-scale integration’s first major impact resulted in the in-
troduction of semiconductor memories and handheld calculators.
Since then, memories have continuously increased in complexity
per chip, resulting in dramatic reduction in cost per bit. Cal-
culators have evolved into microprocessors, LSI logic develop-
ments, when combined with those in memory technology, have
resulted in microcomputers. The impact of the evolving viLst
technologies will be applied to increase unit intelligence. This
increase can take the form of higher memory capacity, greater
cpu power, and increased 1/0 capability. These trends and their
impact will be described in this session.

“Impact of vist on Future Microcomputers,” Frederico Faggin,
Zilog Corp

“Impact of visi on Computer Memories,” Ron Whittier, Intel
Corp

Session 52 8:15-9:55 am Garden Grove llI
CC & E: Requirements and Alternatives—I

Chairman: Michael Mulder, U.S. Dept of the Interior, Portland,
Ore

Panelists George Roe, Vashon, Wa; Harley Perkins, Tektronix
Inc; Seymour Jeffrey, National Bureau of Standards; Charles
Tonies, Hughes Aircraft Co; Robert Valek, Motorola; and Jack
Shemer, Xerox Corp will present a variety of viewpoints on what
skills and background graduates should have to enter computing
careers. In addition, viewpoints will be given on what constitutes
proper training after graduation. Weaknesses in the education
of recent graduates will also be identified with panelists assess-
ing the current structure of known curricula, and offering sug-
gestions for improvement.

Session 53 8:15-9:55 am Anaheim

Software Design and Analysis

Chairman: Donna Dunaway, Texas Instruments, Inc, Dallas, Tex

This session will emphasize software design, the activity that
occurs between specification of a problem and the programming
of its solution. One author will present a modeling scheme to aid
in the design of the collection of concurrent processes. Also pro-
posed will be a methodology for the construction of interactive
systems. Techniques used to maintain reliability by placing the
major responsibility for recovery from failures on software, and
a tool for displaying system structure will be described.

“A Description Scheme to Aid the Design of Collections of Con-
current Processes,” W. E. Riddle, University of Colorado; J. H.
Sayler, University of Michigan; A. M. Stavely, New Mexico In-
stitute of Mining and Technology; and J. C. Wileden, Uni-
versity of Massachusetts

“On the Construction of Interpretive Systems,” Martin Freeman,
Stanford University

“Software Fault-Tolerance in the Pluribus,” John G. Robinson
and Eric S. Roberts, Bolt, Beranek and Newman Inc

“mTR: A Tool for Displaying the Global Structure of Software
Systems,” Guy de Balbine, Caine, Farber and Gordon, Inc

Speaker: Ken Schoman, Jr, SofTech, Inc
Session 56 10:05-11:45 am
Large-Scale Computer Architecture

Chairman: Charles R. Vick, Ballistic Missile Defense Advanced
Technology Center, Huntsville, Ala

California Il

To achieve solutions to real-time application problems, several
millions of dollars were spent in generations of advanced com-
puters resulting in supercomputers. However, the scope of solu-
tions attained are far from those desired and new directions for
future large-scale systems need to be defined. In order to do this
it is essential to look back and assess the effectiveness of existing
large-scale systems in satisfying user requirements. In this
session, a perspective of large-scale systems will be given with
an evaluation of their effectiveness.

“pepE Architecture—Present and Future,” Charles R. Vick, Ballis-

BERGER (L[

Step angles — 3.6°, 7.5°, 9°, 11.25°, 15°, 18°
Steps per revolution — 20 to 100

Start/stop speed — up to 750 steps/sec

Slew speed — up to 3,500 steps/sec

2-Phase PM Stepping Motors & Drives

Features — Exclusive dual self-aligning sleeve or ball
bearings. Unequaled reliability. Largest selection of angles
per model. Wide choice of winding resistances. Perform-
ance unaffected by extremes in duty cycle and tempera-

ture (—20 to +80° C). Exceptionally high shock immunity.

3.6° step angle

Model RDM253/25 features the only 3.6° step angle in the
industry. Highest efficiency — rare earth magnet design
results in optimum torque/inertia/power/size ratios.

2-Phase drives
Inexpensive unipolar single chip translator driver (.35
A/phase) with optional output drive chip (1.5 A/phase).

Bipolar constant current driver 90 V dc (12.5 A/phase).

N
] Phase | Phase

Step Running Holding cur- resist- Motor Shaft
Model angle, torgue, torque, rent, ance, Wat. 00, dia,
No. degrees 0z in. 0z in. amps ohms kg in. (mm) | in. (mm)
RDM 36/8 11.25 0.7 1.0 0.26 11.0 | 0.09 [ 1.417 (36) | .078 (2)
RDM 36/10 9 0.6 0.9 0.26 10.8 | 0.09 | 1.417 (36) | .078 (2) |
RDM 50/5 18 41 57 0.67 44 0.25 | 1.968 (50) | .118 (3)
RDM 50/6 15 49 6.9 0.67 44 0.25 | 1.968 (50) | .118 (3)
RDM 50/8 11.25 51 71 0.67 44 0.25 | 1.968 (50) | .118 (3)
RDM 50/10 9 5.4 71 0.67 44 0.25 | 1.968 (50) | .118 (3)
RDM 50/12 7.5 6.4 9.2 0.67 44 0.25 | 1.968 (50) | .118 (3)
RDM 63/8 11.25 15.6 212 1.10 32 0.50 | 2.519 (64) | .157 (4)
RDM 63/10 9 17.0 241 1.10 33 0.50 | 2.519 (64) | .157 (4)
RDM 63/12 75 21.2 28.3 1.10 33 0.50 | 2.519 (64) | .157 (4)
RDM 253/25| 3.6 8.9 10.0 0.15 75.0 | 0.21 | 1.653 (42) | .196 (5)

BERGER-Lahr Corporation e Peterborough Road e Jaffrey N. H. 03452

Tel. (603) 532-7701 e Telex 92-8445
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TI's Model 810 Printer
can make a big impact
on your printer costs.

OMNI 800" Model 810 Receive-Only
Printer has standard features
designed for high throughput
and reliability.

Features like bi-direc-
tional 150-cps printing of an
original and five high-quality
copies. A 256-character FIF
buffer so you can receive data a
speeds up to 9600 baud. A reliable,

low-cost printhead with a 150-million
character life. An EIA interface and a

self-test capability. Plus printing of

reports, tickets or forms from 3 to 15 inches

in width.
These and more ...
For added flexibility, there

for $1895. :

e | I

Yes! I am interested

are options such as vertical forms : in the Model 810 Printer. slectronc data terminals
ziggrr?(li;”dl%l;r?tm iglieessr:a(};irc)) Il:ll;llt’ [[] Please have your representative call me.
) : Pl . . ‘
character sets, a tear bar and five E £ send te Rone O IR
different interfaces. g e
Add it all up and you can see  Title

why the 810 is the price/perform- : Company
ance leader. For more information : Phone
about how the 810 can impact your : Address
printer costs, fill out and mail the : City State Zip
S;ﬁ?;léﬁgg ﬁ%‘;‘;ﬂggf‘m“ 2 i TEXAS INSTRUMENTS

] INCORPORATED

Marketing at (713) 491-5115
ext. 2124.

&

P.O. Box 1444, M/S 784, Houston, Texas 77001

*Trademark of Texas Instruments
tQuantity one, U.S. Domestic Price.

TEXAS INSTRUMENTS.

17-5-CDN  :

Copyright® 1978, Texas Instruments Incorporated



The rumorsaret

TERADYNE
HAS A NEW
LS| BOARD
TEST
SYSTEM.




AND IT’S LOADED.

Maybe you've heard whisperings about a new LSI Board Test System
from Teradyne. One with all the capability that today’s circuit boards demand.
One with the speed and capacity to handle virtually any board, no matter
how complex.

If that’s what you heard, you heard right.

The systemis called the L135. How does it meet the challenge of LSI
board testing? Head-on, with sheer power.

The power of 5-MHz test rates to run fast LSI boards at their normal
operating speeds.

The power of 444 channels to handle the most complex circuits without
COMpromise.

The power of an “electronic knife” to diagnose bus-line faults right to the
bad device —for all IC logic families.

The power of automatic programming, with computer models of many
popular LSI devices for use with the P400 Automatic Programming System.

The power of integrated analog capability to cope with the growing
challenge of hybrid LSI boards.

The power of automatic probing, to maximize throughput in high-volume
applications.

All this comes in a system that is Teradyne to the core. That means it is
designed and built for hard, industrial use. It means Teradyne’s standard
10-year warranty, locked-in no-calibration performance, telephone trouble-
shooting assistance, programming and maintenance training, world-wide
spare-parts stocking, and much, much more.

The L135. The most powerful LSI Board Test System you can buy.

From Teradyne. Pass it along.
f ERADYNE,

183 Essex Street, Boston, Mass. 02111
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tic Missile Defense Advanced Technology Center; and Jack

Cornell, System Development Corp

“pepE—A User’s Viewpoint: A Powerful Real-Time Adjunct,”
M. P. Mariani, TRW Inc

“Safari Through the Star 100 Architecture with Gun and
a Camera,” Neil Lincoln, Control Data Corp

“The Star 100-A User’s Viewpoint,” Frank McMohan, Lawrence
Livermore Laboratory

Session 57 10:05-11:45 am California IV
What's Ahead in Computer Storage Technology

Chairman: Lewis M. Terman, T. J. Watson Research Center,
Yorktown Heights, NY

Technical innovations and developments in computer memories
and storage technologies have been remarkable. Magnetic core
memories have been completely replaced by semiconductor RAMS,
which reach a complexity of 64k bits on a chip. Magnetic bubbles
and ccb memories have reached a stage where a prospect of
solid-state mass storage is at hand. The fixed and moving disc
memory technology continues to improve with significant reduc-
tion in cost/byte. In this session, the current status of computer
memory and storage technologies will be described and an at-
tempt will be made to project future progress.

“Semiconductor RAMs of the Future,” Andy Varadi, National
Semiconductor Corp

“Bubbles and ccp Memories: Solid-State Mass Storage,” J. Egil
Juliussen, Texas Instruments Inc

“Dynamic Evolution of Large Storage Magnetic Technologies,”
Steven [Puthuff, Memorex Corp

Session 60 10:05-11:45 am Santa Ana I
Communications
Chairman: Philip S. Nyborg, Computer and Communications

Industry Assoc, Arlington, Va

Communications policy has long been a matter of direct federal
concern, based on the government’s responsibility to regulate the
communications industry. Panelists Donald A. Dunn, Stanford
University; John M. Eger, Lamb, Halleck & Keats; and Philip
M. Walker, Telenet Communications Corp will address the present
status of federal policy, regulation, and legislation impinging on
computer communications, as well as relevant anticipated de-
velopments and their impact on the data processing field. Spe-
cifically, the panel will discuss communications-related policy
organizations in the Executive Branch, the ongoing FCC’s “Com-
puter Inquiry,” and relevant legislation under consideration by
the U.S. Congress.

Session 61 10:05-11:45 am Garden Grove lll
CC & E: Requirements and Alternatives—II

Chairman: Richard H. Austing, University of Maryland, College
Park, Md

Panelists will review alternative educational opportunities which
are available for preparing for careers in computing. In particular,
existing curricula at community colleges, four-year undergraduate
degree programs, graduate programs, and professional development
programs will be identified. The panel will summarize their papers
and react to the comments on the educational requirements of-
fered by the panelists in Part I.

“Computer Education in Higher Education: Status, Alternatives,
and Needs,” John W. Hamblen, University of Missouri
“Computer Science and Computer Engineering: A Review and
Overview of Curriculum,” Gerald L. Engel, Old Dominion Univer-
sity; and Oscar N. Garcia, National Science Foundation

“The Status of Computer Education in the Community and
Junior Colleges: Needs and Alternatives,” Joyce Currie Little,
Community College of Baltimore

“Business/Computer Science Curricula—A Survey,” Kathryn L.
Schenk and James R. Pinkert, California State University at Chico

New Fixed Head Digital
Jp A4 4Ll

K f
A |
r Mechanisms | - |
‘." | e
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Thermal Printe

Gulton’s fixed head approach to thermal
printing takes advantage of the quietness
and reliability of solid state switching.
COMPARE: one moving part—the paper
drive, independence from ink supplies
and ribbon mechanisms, high character
quality and/or full graphics capability
versus any other printing technique such
as moving head, print solenoids, wire
matrix, decade or electrosensitive (RFI
problems).

[0 Model GAP-101M. For simultaneous
analog, alphanumeric (10 columns 7x9,
or 16 columns 5x7) and grid pattern
printing. Single row of 101 dual dot
printing elements, 100 million pulses
MTBF, up to 30 dot lines/sec.

[J Model AP-20M alphanumeric dot matrix printer. 20 columns of 5x7 characters at up

to 2.5 lines/sec.

[ Model NP-7M has 7 columns of exceptional character quality in 7 segment numeric
printout at up to 4 lines/sec. Model ANP-9M has two additional dot matrix 1.D. col-

umns. Up to 2.5 lines/sec.

Gulton also manufactures complete printers with interface and drive electronics, as

well as custom thermal printheads.

Qulton®

M & Control Sy
Gulton Industries Inc.. East Greeawich, Rhode Island 02818

4018846800« TWX
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GAP-101M GRAPHICS

I AM GULTONS HEMW
MODEL AFP-20 THERMAL
PRINTER. . . . CAPRELE
OF PRINTING UP TO
20 COLUMNS OF UPFER
CASE ASCII CODE

-~

PABCDEFGHI JKLMNOPGRS
TUUKRYZEN T~

(=57

AP-20M PRINTOUT
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SRS 5O
o SRl S Ty [ e ]
v R | ISy
g 3=5 10 Y
T e e ey
5 e 3 e (Y A IR

NP-7M PRINTOUT
B1bH4YIa +E
1653321 %45
b5H22 10 F4
5431109 C3
43200838 A2
32 199871 W

ANP-9M PRINTOUT
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RECOMMENDED

READING

[pECITEK

A T B00K
1
TERING
HEVTALS

Decitek Punched Tape Readers come highly
recommended by leading OEM’s. The reason
Decitek gets good reviews is simple. Simplicity of
design in our complete line makes it easy to adapt
our equipment to specific OEM requirements.

Also, state-of-the-art fiber optics that are far
superior to LEDs are standard in all our readers. That
means Decitek’s 25,000 hour extended life lamps
versus the competition’s 2,000 hour lamps.

And now Decitek adds a Desktop Tape Reader
that configures to RS232C, current loop or parallel
I/O. It's a Smart Box. All you do is plug it in.

So, you have options with Decitek. Options that

-~

-~ "~

48 ANV) TULS FHL WOTEE

W] CERLOEY e pEs VY

[bEciTEX]

Books courtesy of Brentano's, Boston, Massachusetts.

include tape readers for every OEM requirement
plus a new desk top model with plug-it-in simplicity
and flexibility.

Your recommended reading right now is our
brochure with complete technical information and
prices. Send for it today.

When reading matters.

IDIBCIIITIEGIK

A Division of Jamesbury Corp
250 Chandler Street, Worcester, Massachusetts 01602 U.S.A.
(617) 798-8731
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For Tektronix
labs it means installation.
Training. And on-site
service. All from local
specialists.




“AUGAT PANELS CUT OUR
DEVELOPMENT TIME FROM
YEARS TO MONTHS.”

Bob Spencer, General Manager Exsysco,
Large Computer Division of National Semiconductor

The dynamics of the computer
industry demands that manufac-
turers capitalize on opportunities
during the limited lifespan of the
“current” technology. That's why
initial development time is crucial.
One sure way to cut that time is
with Augat Wire-Wrap* panels.
Bob Spencer explains: “Multi-layer
boards meant a lead time of

a year or more fo design and pro-
fotype with another six months fo
get into production. With Augat
boards, we reduced this cycle to
a few months and started produc-
tion the day we approved the
prototype. Augat also gave us a
flexibility to make circuit changes
during the development cycle
without causing delays.”

Time isn't the only consideration—

cost is also critical. “The expense
fo design and develop dozens of
different, large multi-layer boards
can easily un info the hundreds of

thousands of dollars, not to men-
tion staffing and equipment. The
Augat approach drastically re-
duced these costs allowing us fo
concentrate our resources on other
critical design elements.”
Packaging density is also vital in
evaluating interconnection alter-
natives. “The multi-layer approach,

would have required 15

layers fo achieve the
same density that Augat
builds the

gave us.”
National
Advanced

Systems™ 4 and 5 com-
puters for ITEL. These systems
must offer high reliability. “As the
temperature inside a computer
goes up, the reliability goes down.
Augat boards reduce the temper-
ature problem because Wire-Wrap
pins are excellent radiators.”

The benefits also carry info the
field. “"Thanks to Augat boards,
service engineers can make any
required changes using simple
tools. And because the boards are
designed with sockets, we make
repairs or upgrade systems quickly

CIRCLE 52 ON INQUIRY CARD

with boards of typically 475 IC's,

by pulling the old chips and plug-
ging in new ones. We also elimi-
nated the cost and logistics of
stocking hundreds of different,
completed PC boards. Now we
simply stock IC’s.”

How would Bob Spencer rate the
performance of Augat Wire-Wrap
panels? “Excellent! Our system uses
high speed ECL throughout. Augat’s
patented logic panel, combined

s with unique automatic wiring from

Augat’s Datatex subsidiary, per-
forms with no noise or transmission
problems.”

Throughout the computer

L industry, you'll find Augat boards

at work in all kinds of logic appli-
cations delivering high speed per-
formance and system flexibility at
dramatic cost and time savings.
For further information, call Len
Doucet at 617-222-2202. Or write
Augat, Inc., 33 Perry Avenue,
Attleboro, Massachusetts 02703,

*Registered Trademark

AUG A-I-(.;”

Augat interconnection products,
Isotronics microcircuit packaging,
and Alco subminiature switches.

>araner-ber



“A Brief Survey of Computer Science and Engineering Educa-
tion,” C. V. Ramamoorthy, University of California at Berkeley

Speaker: Rahul Chattergy, Texas A&M

Wednesday Afternoon

Session 62 2-3:40 pm
Image Processing System Design

California |

Chairman: George McMurtry, Pennsylvania State University,
University Park, Pa

The required image analysis cannot exist in a vacuum. This ses-
sion will involve three types of efficient systems including large
pipeline systems for handling large quantities of data routinely
and quickly; flexible, modular systems for research and/or inter-
active analysis; and geographically-oriented systems for use with
geocoded databases. These all have features in common: need
for efficiency, need to retrieve and handle large multiple data
sets, and possible need for interactive analysis and refreshed
image displays.

“Applications of Interactive Digital Image Processing to Prob-
lems of Data Registration and Correlation,” William B. Green,
Jet Propulsion Laboratory

“Design of Pipelined Systems for Landsat Image Processing,”
Don Brabston and John E. Taber, TRW, Inc

“sorps—An Interactive Image Processing System,” Peter A.
Bracken, J. T. Dalton, J. J. Quann, and J. B. Billingsley, God-
dard Space Flight 'Center

Session 64 2-3:40 pm
Special-Purpose Machines—I
Chairman: K. S. Fu, Purdue University, West Lafayette, Ind

California Il

In most applications of pattern recognition and image processing,
because of the large volumes of data involved, specialized pro-

cessors, designed to speed up processing with a high degree of
sophistication, are replacing general-purpose computers. Thus,
it is of the utmost importance to discuss the interface problems
between computer architectures, and pattern recognition and image
processing. This session will deal with possible forms of com-
puter architecture suitable for pattern recognition and image
processing applications.

“Special Computer Architecture for Pattern Recognition and
Image Processing: An Overview,” K. S. Fu, Purdue University
“Experience with a Picture Processor in Pattern Recognition
Processing,” B. Kruse, Kinkoping University, Sweden

“Design of Local Parallel Pattern Processor for Image Process-
ing,” Ken-ichi Mori, Masatsugu Kidode, Hidenori Shinoda, and
Haruo Asada, Toshiba Research and Development Center, Japan
“A Multi-Microprocessor AREs with Associative Processing Capa-
bility on Semantic Data Bases,” Tadao Ichikawa, Kokusai Den-
shin Denwa Co, Ltd, Japan

“The sTaRAN Architecture and Its Application to Image Pro-
cessing and Pattern Recognition Algorithms,” J. Potter, Goodyear
Aerospace

“The Criterion coBoL System,” Michael D. Shapiro, NRC Corp

“Reviews of the crLip Image Processing System,” M. J. B. Duff,
University College of London, England

Session 65 2-3:40 pm
The Future of Peripheral Devices

Chairman: Gil Gates, Control Data Corp, Minneapolis, Minn

California IV

Printers and disc media constitute major computer peripheral
devices. Significant development in these two areas including
the future of printers with respect to both impact and nonimpact
printing technologies compatible with plain paper will be dis-
cussed. The status of electrophotographic and ink jet nonimpact
printer technology will also be described. Product performance
capabilities and features will be analyzed. The evolution of disc
technology will be covered.

Need a DEC Floppy System?

The MicroFlop-11 is Your PDP-11V03 ...
in Half the Space . .. and at Half the Price.

Functionally identical to the PDP-11V03, and using only
10-1/2" rack space, the MF-11 houses the Shugart dual
floppy system, the backplane for the LSI-11 with
associated peripherals, and all needed power . . . at
considerable dollar savings.

Compact Version of PDP-11V03
Totally Software Compatible with
RT-11 @ Fortran @ Basic
Bootstrap Loader

3740 Format

H9270 Backplane

Self-test Routine

Optional Extended Backplane

UNIT PRICE

$4290.00
with LSI-11

Our FD-11 Dual Floppy System Does
Everything DEC’s RX-11 WillDo ... and a
Few Things More . . for a Lot Less.

FD-11 Dual Floppy Disk system with its Controller/
interface card offers you total software, hardware and
media compatibility for all DEC PDP-11 and LSI-11
systems...and in addition:

® Over 35% Price Savings

Bootstrap Loader
Formatter and Self-test Routine

® 8080 Based Controller

® |ndustry Standard Drives

e Write Protect Switches UNIT PRICE
® Unit Select Switches $2875.00

® .

°

For more details and pricing, contact: Marketing Department

CRD

Charles River Data Systems, Inc., 4 Tech Circle, Natick, MA 01760
Tel. (617) 655-1800
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Baud rate switch — Switeh from 110, 150,
or 300 baud to 600 or 1200 baud transmis-
sion easily. Just flip the convenient switch
and the terminal easily adapts to your
communication speeds.

Front panel accessibility — All the normally
used operator controls are organized into
functional groups and logically arranged
for maximum operator convenience.

Introducing the smart daisy
especially for the

Smart mieroprocessor logic —You get

It’s called the Sprint 5. And
it’s from Qume.

That’S I'ight. Qume. ﬂexilble characdt.er spacing.lpr;'cise plotting
X . . resolution, and smart multi-directi
We've established quite a repu- Extins slewinig, Mot 0. thention bigh
tation in the word processing busi- sy & asine Teek,
ness. A I‘eputation fOI‘ letter quality Interchangeable character sets —We have
L2 over 50 different character sets and type-
p?lnt. And beca.use Of that’ we styles.They're easy to chan}e and include
dldn’t want to Slmply attach a key_ international characters, APL, and scien-

tific symbols.

board to a printer and present it
to the computer industry as a full
blown terminal. =
So we designed our Sprint 5 iy
daisywheel terminal from the ground 3 =
up to meet the needs of the com- 3
puter industry. Complete with our
famous print quality. And 55 - =
cps speed. St
Qume’s smart microprocessor ot
gives the Sprint 5 many capabilities T (
not found in conventional terminals. = -
Such as a powerful command set, self- ; :
diagnostics, memory
storage of tab
settings, and forms o

control programs. h —
Comprehensive command set — 59 power-
ful user oriented commands provide for- - - =
mat flexibility. And to make it even easier, - - e e e
commands are printed on the keycaps. . = i
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TwinTellect™ option —Want to use a special
printwheel? Just switch on TwinTellect
when you install the printwheel. Sprint 5
electronics provide the coordination
between code and print characters.
Available only from Qume. Dynamic positioning — Create graphs or
justify your text easily. With switch selec-
table 10 or 12 characters per inch spacing.
Plus controlled spacing of V120" horizontal
and V48" vertical.

X

wheel terminal designed
computer industry.

Serial or parallel interface — Sprint 5

Surprisingly enough, however,
the Sprint 5 costs no more than com-

can provide a standard serial RS232C

interface to your system. In addition,

the keyboard version is available with DC

current loop interface, and the printer

version is available with DC current loop

or parallel interface.

Multicolor ribbons — over 15 different
ribbons (10 eolor choices) to color your
messages. Easy to handle cartridges with
carbon or fabric multicolor ribbons.

remote sites.

petitive terminals.

Obviously, a product that
does much more but costs no more
is a better buy.

And when all is said and done,
that may be Sprint 5’s most out-
standing advantage.

For further information on how
the Sprint 5 can give your com-
puter letter quality output, contact:
Qume Corporation, 2323 Industrial
Parkway West, Hayward, CA 94545
or phone Lee Cannon, (415) 783-6100,
Extension 338.

Qume.

the printed word

Self test — Internal self-diagnostic routines
can be initiated from the keyboard or from

See us at NCC, Booth #2513
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“Trends in Printer Technology,” Donald S. Swatik, Computer
Peripherals, Inc

“Future of Disc Technology,” David L. Conway and Thomas L.
Muran, Magnetic Peripherals, Inc

Session 66 2-3:40 pm
Advanced Implementation Techniques

Chairman: Thomas Standish, University of California, Irvine,

Calif

Once a formal specification has been created an implementation
of it must be provided. Because so much effort is currently de-
voted to determining whether an implementation is a valid in-
stantiation of its specification, it is important to recognize that
the difficulty arises in the step from specification to implementa-
tion. Since implementation was conceptually achieved as a step-
wise development process, validity is easier to prove by ensuring
it at each step by the development of implementation. This ap-
proach is taken by the systems presented in the session.

Orange County 18

“pepALUS: The bpEebuctive ALgorithm Ur-Synthesizer,” Zohar
Manna, Stanford University; and Richard Waldinger, SRI In-

ternational

“Automatic Representation Selection for Associative Data Struc-
tures,” Paul Rovner, University of Rochester

“Efficiency Estimation: Controlling Search in Program Synthesis,”
Elaine Kant, Stanford University

“Transformational Implementation,” David Wile and Robert
Balzer, USC Information Sciences Institute

Session 67 Santa Ana |
Panel Discussion
Chairman: David J. Farber, The Rand Corp, Santa Monica, Calif

Panelists E. Douglas Jensen, Honeywell Systems & Research
Center; Dick Eckhouse, Digital Equipment Corp; and Eric

2-3:40 pm

Manning, University of Waterloo, Canada will focus on some of
the problems and solutions associated with distributed systems.

Session 69 2-3:40 pm Garden Grove Il

How Does the Computing Professional Keep Up?

Chairman: Terry J. Frederick, Florida Technological University,
Orlando, Fla

Many people now believe that the half-life of computing knowl-
edge is only five to ten years. This consideration, plus the rapid
growth of computing knowledge, make it impossible for anyone
to know the entire field. This session will cover three aspects of
how the computing professional keeps up: the nature of the
problem, self-assessment, and professional development.

“A Problem: Knowledge Obsolescence of the Computing Pro-
fessional,” Paul Armer, On-Line Business Systems, Inc

“Self-Diagnosis: How ACM Uses Self-Assessment,” Eric A. Weiss,
Sun Co

“A Treatment: Professional Development,” Fred A. Gluckson,
National Bank of Detroit

“Educational Considerations in Corporate Computer Careers,”
Roger Sullivan, Commercial Union Assurance Co

Session 72 3:50-5:30 pm California Il
Special-Purpose Machines—II

This session is a continuation of Special-Purpose Machines—I,
covered in Session 64.

Session 73 3:50-5:30 pm California IV

Opportunity for New Technology Companies
Chairman: Vir A. Dhaka, Xerox Corp, El Segundo, Calif

The last twenty years have been characterized by rapid tech-

Second generation technology
achieves unprecedented reliability in
new 500 Series 40-column Dot Matrix
Impact Mini-Printers:

* Guaranteed head life of 100 million
characters continuous duty.
Guaranteed mechanism life of 5
million print lines MCBF (mean cy-
cles between failure).

High printing speed: 3 lines per sec-
ond (Bi-directional printing)
Mini-size: No printer larger than
7" Wx 10” D x 6” H.

500 Series comprises Model 522 2-
stage 18-column receipt and 18-
column journal with logo stamp, au-
tomatic receipt cut-off knife and
1-line validation capability; Model
542 40-column flatbed ticket or slip

.

journal printer.

Samples $245 each. Deliveries be-

gin second quarter '78.

Developed and manufactured by

world-famous SHINSHU-SEIKI

(under trade name Epson).

* Represented and backed by C. Itoh
Electronics, Inc.—part of the 118-
year C. Itoh & Co., Ltd. world-wide
trading organization.

el East:

Hundred-Mega-Head

printer; and Model 512 40-column Gr, C. toh Electronics,inc.

280 Park Avenue
New York, NY 10017 Los Angeles, CA 90066
Call: 212 682-0420
Telex: WU 12-5059 Telex: WU 65-2451

C. ltoh means
excellence in printers

1. Ribbon connector.
2.7 impact wires guided by
jewelled bearing.
3. Special steel alloy casting.
g. ;Iibbon protelctiondand guide.
. 7 internal solenoids.
Model 512 6. Dot wire holder, field replaceable.
7. Highest line slewing rate,
approximately 15 lines/sec.
8. Rugged steel frame & supports.
9. 24 VDC motor (with integral
timing signals assuring character
uniformity) and motor control board.
Automatic ribbon advance &
reverse, ribbon presently rated
at 6 million characters.
11. Ribbon type head connector.
12, Extra long standard ribbon.

West: 1
5301 Beethoven Street

Call: 213 390-7778
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Here's A Better
Way To Get From
Breadboard To
Functional Circuit...

TYPICAL CIRCUITS

ACTIVE FILTERS
Centralab’s thick film hy-
brid capability includes
custom active filters for
band pass, low pass, high
pass and band reject appli-
cations. Many are available
in multiple pole configura-
tions.

LOW VOLTAGE
REGULATORS
Functional network trim-
ming provides voltage tol-

erances to within = 0.2%.

When trimmed networks
are added to voltage regu-
lator IC's, it enhances their
performance and stability.

SQUELCH CIRCUIT

This cost-effective thick
film hybrid circuit includes
10 resistors, 7 Centralab
monolithic chip capacitors,
2 transistors and 2 diodes
in a space-saving package.

ECL TERMINATOR

This thick film R/C network
incorporates cermet resis-
tors and a Centralab mono-
lithic chip capacitor in a
unique layout to minimize
signal cross talk require-
ments in high speed ECL
applications. Use of these
SIP networks increases
packaging density and
reliability.

Thick Film Circuit

Why have so many designers and buyers switched to Centralab
thick film networks? The reasons are many. Compared to chip and
wire hybrids, Centralab discrete hybrids are the most economical
to buy...with lower start up costs. Compared to discrete compo-
nents, our networks require less board space...help to minimize
noise...and can reduce overall costs for equivalent circuitry. But
some other reasons include...faster delivery...reduced assembly
costs...higheryield...computer-aided design...automated produc-
tion...five separate worldwide facilities...and over 30 years of
Centralab experience in customized circuitry.

Why should you investigate Centralab thick film networks? Well,
until youdo, you won't know how our computer-aided design service
optimizes layout, minimizes human error and, incidentally, speeds
service. Or how our design engineering services — including worst-
case analysis, component selection, thick film processing and 100%
functional testing — produce reliable circuits. Until you investigate,
you won't know how much you can gain using Centralab’'s cost-
effective CERBON™ and Cermet thick film technology. To find out
the ways that Centralab service can help your product, send for our
new Thick Film brochure. Use the reader service card or call us
at 414/228-2874.

&,
Products you need \\_ 4
from gesple who care. CENTRALAB

ELECTRONICS DIVISION
GLOBE-UNION INC.
5757 North Green Bay Avenue
Milwaukee, Wisconsin 53201




NOBODY CAN
MANY WAYS AS

T-80 THERMAL
PRINTER— 80 CPS

At Dataproducts, we
not only build the world’s
finest printers, we also build
the broadest line of printers in the
business.

So if your job requires Dataproducts quality

(and we've never seen a job that didn’t)
B you can bet there’s a printer in our line- w200
L up that'll fit right in. s
Just scan the page and you'll see:
We make serial printers. And we make
line printers. Thermal printers. And matrix
printers.
i o 1 ke We make drum printers. And we make band
printers. We make quiet, inexpensive machines that
B work at 80 CPS. High-speed workhorses
of 1500 LPM. And a whole range of
speeds in between.
We have printers for every purpose.
~ Civilian or military. Small business
systems. Message terminals.
Machine-readable applica-

e, . “,.NFMS
it tions. And high-volume EDP. .
600 LPM Altogether a varied
and versatile lot.
But for all their diver-

sity, Dataproducts printers
share one trait in common:
Rehablllty The same stubborn, steadfast, tena-
cious, dependable quality that has made our
printers the standard of the industry. a
And we back up that built-in dependability 2230 4
with a system of in-depth support for our e Y
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SAY PRINTERS AS
DATAPRODUCTS.

2260 LINE PRINTER
600 LPM

2550
CHARABAND PRINTER
1500 LPM

2470
LINE PRINTER
1250 LPM

2290 LINE PRINTER
900 LPM

%

customers. Fast, efficient spare parts distribu- ~<

tion. Technical support and training. Field liaison
and technical documentation. Repairs and refur-

fmmw—=_ " Dbishment. And printer supplies such as ribbons for

= all types of printers.

ﬂ As a result, nearly 400 computer manufacturers

Ty | include Dataproducts as original equipment. Making us
BRiNTns the largest independent printer company on the planet.

Whatever your needs, wherever you are, Data-
products is there to serve you. We have factories in the
United States, Ireland, Hong Kong, Puerto Rico. And
offices around the globe.

When you need printers, look to Dataproducts
first. You probably won't e
have to look

900 LPM

2910
e MXT1200
356-1110 LPM MESSAGE PRINTER
K 320 CPS

THE PRINTER COMPANY

Call or write for your nearest Sales Office or Distributor. 6219 DeSoto Ave., Woodland Hill, .965. Tel: (213) 887-8451
Telex: 69-8492 - Darmstaedter Landstrasse 199, Frankfurt, W. Germany. Tel: 681-034, Telex: 841-416344.

VISIT US AT NCC BOOTH #1562
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THE T-80
THERMAL PRINTER.
| 80 CPS.

Definitely.

The company that built an

impeccable reputation with its line

printers is now delivering two high-

performance serial printers with speeds of 80 CPS
and 200 LPM...the slow end of the scale.

First, the T-80. The strong, silent type. With its non-impact thermal
technology, it’s ideal in applications where quiet is of the essence. In hospitals,
for instance. Or open office situations. And in communications and
instrumentation.

It is also the logical supplement to your CRT if you need occasional hard
copy printouts.

And even though we call it slow, the T-80 is nearly three times as fast as
most other thermal printers. Yet it costs about the same.

But for all its economy, the T-80 maintains the Dataproducts tradition of
die-hard dependability.

A unique solid-state print head and a minimum of moving parts guarantee
that.

And the head is readily changed by any operator in 10 easy seconds.

The T-80. A top performer at 80 CPS.

Call or write for your nearest Sales Office or Distributor. 6219 DeSoto Ave., Woodland Hills, Ca. 91365. Tel: (213) 887-8451,
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RODUCTS
 DOWN?

THE M-200
MATRIX PRINTER, €
200 LPM.

The M-200, too, is a serial
printer. But, though you pay only serial prices, you
get line printer performance.

How did we pull off this bit of wizardry?

Well, one major factor is our revolutionary 14-wire, dual-column print head.

A design that combines the speed and long life of multiple heads, with the
flexibility of a single head. And it’s got a life expectancy of about three years
in normal use.

Any operator can change the M-200’s head easily. And since the head
price is so reasonable, you can pay for the change easily, too.

Like all products from The Printer Company, the M-200 is a reliable
workhorse. Made even more so by its optional self-diagnostic
system.

If something should go wrong, the system tells you if
you can fix it yourself. Or if you can't, it tells you what to tell
the serviceman. That saves him one trip. And saves you
down-time.

The M-200 and T-80 serial printers. From now on,
when you want to take it slow, you don’t have to take any
less than Dataproducts.

THE PRINTER COMPANY

Telex: 69-8492 « Darmstaedter Landstrasse 199, Frankfurt, W. Germany. Tel: 681-034, Telex: 841-416344.
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GPIB CONTROLLER
and Matrix

Switching System

S-D Model 3530 Instrumentation
Controller is designed specifically
for IEEE BUS applications!

Controls any |IEEE-488 compatible
instrument!

Universally accepted high-level
language BASIC!

Microcomputer with up to
64 K byte memory !

RS232C/TTY current loop
interface standard!

»nCoo oo~ mMmim=—

T

I aIk/ListenI
-l -

Programmable 16 x 64 matrix.
Expandable.
Power supplies optional.

For more information, call, write or circle the
reader service number below. Systron-Donner
Data Products Division, 935 Detroit Avenue,
Concord, CA94518. Phone (415) 798-9900. Abroad,
contact Systron-Donner in Munich, Leamington
Spa, U.K,, Le Port Marly, France, and Melbourne.

SYSTRON @ DONNER-
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nological innovations and developments in all areas related to
computer technology such as processors, memories, magnetic disc
and tape media, printers, and semiconductor technology. Tech-
nological innovations create unique opportunities for developing
new markets. New enterprises which are not encumbered with an
inventory of equipment representing the older technology often
become the vehicle to bring the new technology to the market-
place. This panel discussion will focus on aspects of bringing
new technologies successfully to the marketplace. All members
of the panel including Robert H. F. Lloyd, Conver Corp; Richard
Petritz, New Business Resources; Jessie Aweida, Storage Tech-
nology Corp; and Renn Zaphiropoulos, Versatec have achieved
such a distinction. A brief statement from each panelist will be
followed by audience questions and answers.

Session 75 3:50-5:30 pm Santa Ana |
Design Methodology for Distributed Processing

Chairman: E. Douglas Jensen, Honeywell Systems and Research
Center, Minneapolis, Minn

This session will include a paper dealing with message process-
ing in a multilevel secure environment, and discussion of an im-
plementation approach to network operating systems and a dis-
tributed processing system for a Naval Data Communication
Network.

“Design of a Message Processing System for a Multilevel Secure
Environment,” Stanley R. Ames, Jr, The MITRE Corp; and
Donald R. Oestreicher, USC Information Sciences Institute
“Network Operating Systems: An Implementation Approach,”
Stephen R. Kimbleton, National Bureau of Standards

“A Distributed Processing Systems for A Naval Data Communi-

cation Network,” Wesley W. Chu, University of California at Los
Angeles

Session 78 3:50-5:30 pm
Technical Seminar—SWAC

Chairman: Harry D. Huskey, University of California, Santa

Cruz, Calif

Honoring the project team that created the NBS Western Auto-
mated Computer, known as swAc, the first computer to use
standard crRTs as memory devices and the first parallel stored
program computer to become operational, seminar affords attendees
the opportunity to gain an appreciation of the efforts involved
when pioneering an industry.

Anaheim

Thursday Morning

Session 80 8:15-9:565 am California Il
Voice Interface to Computer Systems—I
Chairman: George Glaser, Centigram Corp, Sunnyvale, Calif

Bringing together leading experts to report on the state-of-the-art
of voice input to computer systems, double session will consider
the underlying technology and will review current applications.
There will be a survey of current and pioneering efforts at
several universities and equipment vendors, and a look at applica-
tions in government and industry, including speaker identification
and verification. Panelists Wayne A. Lea, Speech Research Com-
munication Laboratory; Frederick Jelinek, IBM Corp; Raj Reddy,
Carnegie-Mellon University; Michael Curran, U.S. Naval Air
Development 'Center; George R. Doddington, Texas Instruments,
Inc; and Thomas B. Martin, Threshold Technology will conduct
a question and answer period to conclude the session.

Session 81 8:15-9:55 am

Current Developments in EFTS
Chairman: Stephen J. Kohn, Cleveland, Ohio

Panelists Les Plumly, Dept of the Treasury; Del Olson, Dayton-
Hudson Corp; and Jerry Svigals, IBM Corp will bring together
experts in EFTS, representing a variety of viewpoints. They will
discuss where EFTs has been, what was promised, what was de-
livered, where we are now, and what trends are likely to emerge
in the future. Viewpoints of the government, retail merchants,

California Il

COMPUTER DESIGN/MAY 1978



ANNOUNCING
SOMETHING NEW.

BUT NOT

TOO DIFFERENT.

One of the great things about
the newest addition to our Band
Family is what’s not new.

And so, while the B-600 is twice
as fast as its brother, the B-300, it’s
neither twice as complicated, nor
twice as heavy, nor twice as ex-
pensive. Nor even that different.

Far from it.

Because the B-600 bears sub-
stantial electrical and mechanical
commonality with the B-300. Most
of the parts such as hammer drivers,
ribbon systems, cabinets, and options are
interchangeable.

Good news for whoever is in charge of field
engineering at your company. Not to mention
the one who watches P& L.

We were able to achieve the B-600’s
throughput and extra margin of reliability with-
out radical redesign. Instead, we employed such
refinements as custom I/C hammer drivers,
and a state-of-the-art microprogrammed control
system. Plus a new adaptation of our patented
Mark V friction-free hammer.

THE PRINTER COMPANY __

Call or write for your nearest Sales Office or Distributor. 6219 DeSoto Ave., Woodland Hills, Ca. 91365. Tel: (2) 1

THE B-600
BAND PRINTER.
600 LPM

Which all means that the B-600
shares our Band Family traits of
economy, ruggedness, simplicity.
And low power requirements.

The B-600 comes with a
variety of applications-oriented
print bands. All of which are easily
changed by any operator.

Also common to our Band
Family is a very uncommon fea-
ture: The self-diagnostic display.

If something goes wrong, it lets
you know if you can fix it, or if you
should call a serviceman. And if so, what
to tell him so he doesn't waste a trip. In short,
it keeps the down-time down.

If you're looking for a fast, simple,
reasonably priced printer, ideal for small and
medium sized
business systems, as
well as batch ter-
minals, give us a
ring. We'll show you
more of the same.
But different.

Dataproducts | .

Telex: 69-8492 + Darmstaedter Landstrasse 199, Frankfurt, W. Germany. Tel: 681-034, Telex: 841-416344.
VISIT US AT NCC BOOTH #1562
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NOW,
THE ARCHITECTU
OF EFFICIENCY!

Xylogics’ latest wonder is the new Wizard series,
Single Board Controller and Subsystem. Readily added
on to existing LSI-11, PDP11/03R systems, the
Wizard-1 enables the user access up to 40MB of hard
disk storage. Physically packaged on a “quad width”
PC board attachable to any standard Q Bus, the Wizard
includes ROM Bootstrap loader, on line self test and
cable to first drive. When used with 100 TPI disk drives
the resulting subsystem is hardware, software and
media compatible with DEC RK11/RKO05 disk
subsystems.

The Wizard-1 also supports all popular 2.5MB,
5.0MB and 10MB disk drives for both fixed and
removable media requirements and a total capacity of
40MB.

Look to Xylogics to provide the most reliable,
technically superior, cost com petitive controllers and
systems available for OEM or end user. Send for more
information on how Xylogics will help add magic to
your system!!

ylogics ®

Xylogics, Inc.
42 Third Ave., Burlington, MA 01803
(617)272-8140 » TWX 710 332-0262

“trademark Digital Equiptment corp
ftrademark Data General Corp

© 1978 Xylogics, Inc.
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banks, and hardware/software vendors will be represented. In-
cluded in the discussion will be considerations of planning and
integration into existing systems, marketing to consumers, re-
tailers, an'd corporations; security; and cost impact and financial
feasibility of alternate system approaches.

8:15-9:55 am

Artificial Intelligence as a Scientific Field
‘Chairman: Raj Reddy, Carnegie-Mellon University, Pittsburgh, Pa

Session 83 Orange County 18

Through two invited papers, this session focuses on the incor-
poration and effective utilization of special-purpose expert-level
knowledge appropriate for specific tasks. The first chronicals this
development through the activities of the Stanford Heuristic pro-
grams. The second, which is the 1977 Computers and Thought
Lecture, describes a system for discovering new mathematical
concepts and conjectures involving those concepts.

“The Art of Artificial Intelligence: Themes and Case Studies of
Knowledge Engineering,” Ed Feigenbaum, Stanford University
“The Ubiquity of Discovery,” Doug Lenat, Carnegie-Mellon Uni-
versity

Session 85 8:15-9:55 am

Microprogramming Tools

Chairman: George Leeman, T. J. Watson Research Center, York-
town Heights, NY

Three issues confronting the microprogrammer are producing
microcode, assuring that it is efficient, and guaranteeing that
the code meets its specifications. This session will deal with
three problems of emulation, optimization, and validation, de-
scribing techniques and tools that have been applied to existing
production machines. A system for producing microcode by using
both a high-level microprogramming language and techniques
from structured programming and microprogram verification,
and an approach for the formal validation of microprograms, will
be considered.

Santa Ana I

“Code Optimization Techniques for Microcode Compilers,”
C. J. Tan, T. J. Watson Research Center

“An Approach to Firmware Engineering,” David A. Patterson,
University of California at Berkeley

“Microprogram Verification Considered Necessary,” W. C. Carter,
W. H. Joyner, Jr, and D. Brand, T. J. Watson Research Center

Session 86 8:15-9:55 am Garden Grove |l

Designing and Debugging Careers for Women
in the Computer Industry

Chairman: Thelma Estrin, UCLA-Brain Research Institute, Los
Angeles, Calif

Career planning, useful to all computer professionals, is espe-
cially valuable to women in overcoming barriers to upward me-
bility. Panelists Marlys C. Hanson, Lawrence Livermore Labo-
ratory; R. Naomi Guillen-Williams, 'Control Data Corp; Anita
Cochran, Bell Laboratories; Carolyn J. Morris, Hewlett-Packard
Co; and Donnamarie E. White, Advanced Micro Devices, Inc
will discuss various approaches to career development, and the
“bugs” women encounter as they advance up career ladders in
hardware, software, and technical marketing areas. Both men
and women can benefit from increased awareness of those societal
and professional attitudes which hinder women from achieving
positions of technical management leadership.

10:05-11:45 am California Il
Voice Interface to Computer Systems—II

This session is a continuation of Voice Interface to Gomputer
Systems—I, covered in Session 80.

Session 89 10:05-11:45 am
Technical and Social Issues
Chairman: Russel H. Dewey, SRI International, Menlo Park, Calif

Panel will focus on issues that developers of EFTs systems will
face in the areas of standards, auditability, control, and social

Session 88

California lll
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If loglc

problems have you feeling llke this...

Testing may be your most frustrating and
costly production bottleneck. Butnow, HP
can help you make the right move in logic-
board testing. Here’s how the DTS-70 can
help you increase throughput while cut-
ing production and warranty costs.

HP’s simulator-based system, at a
cost roughly equivalent to comparison
testers, increases testing efficiency. It gives

known fault-detection effectiveness. And it provides design feed-
back by analyzing circuits for failure modes and testability before
they’re even built.

ault-diagnosis, under computer direction, quickly isolates

faulty components, part failures with intermittent symptoms, and races.

Compatibility with other HP instruments via the HP-IB* lets
you easily adapt the DTS-70 to your specific testing requirements.

Independent test-program generation, using a separate
station and the DTS-70’s minicomputer, eliminates a big bottle-
neck by allowing test-program generation while testing is in
progress on the same system.

Expansion capability lets you add up to two more test stations
and up to ten software generating stations as you expand without
investing in additional computing power.

Leam more about HP’s strategy for circuit board testing and
why a simulator-based system can be a more cost-effective
solution. Mail the coupon today or call your local HP field engineer.
* HP's implementation of IEEE Standard 488-1975.

HP Board Testers—the right decision.

Check HP’s strategy.

HEWLETT @ PACKARD

P.O. Box 60001, Loveland, Colorado 80537

For assistance call: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282

I want to make the right decision now!—Please send me
the FREE brochure describing HP's solution to logic-board testing.

Hewlett-Packard, P.O. Box 60001, Loveland, CO 80537
Name
Title___
Company
Address
City/State

e Fhone L . - -

CIRCLE 68 ON INQUIRY CARD




Intel MOS RAMs match

35% price reduction delivers

Convert to the Intel” 2115A and 2125A and take advantage of
MOS economy, the bipolar speed of our HMOS process and power
savings up to 50%. These parts are following the price curve
we projected. Volume production has enabled us to
reduce the 100 quantity price on the hermetic
D2115A-2 and D2125A-2 70nsec versions,
for example, from $7.50 to $4.75.

The 2115A and 2125A silicon gate
static RAMs are pin-for-pin plug-in
replacements for the popular 93415
and 93425 bipolar RAMs. They
offer the same advantages. No
need for external clocks or refresh
circuits, fully TTL compatible,
16mA output sink current
and operation from a single ¢
+5V supply. Worst case
access time on our fastest
version is 45nsec.

In addition, the 2115A/2125A dissipate 20% less power and the 2115AL/

o 2125A1. 50% less power than the 93415/93425. This

00 iﬁﬁiﬁiﬁi saves power supply and cooling costs which all adds up

2 to additional savings in the cost of your system. And

there’s more. Unlike bipolar RAMs, the 2115A/2125A

use only a single layer of metalization which means
lower manufacturing cost and a more reliable process.
So you can look for continued improvement in cost/
performance. To put the cost potential in proper
perspective, consider this: The 2115A/2125A chip is
35% smaller than Intel’s industry standard 2102A.

MEMORY ACCESS Tpp (ns)

1972 1973 1974 1975 1976 1977 1978
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bipolar speeds. Now our
even greater MOS economy.

PROJECTED 2115A VOLUME PRICE CURVE,

And the 2115A/2125A are made on [ F 08 CRGRIS R o e s
the same manufacturing line and
with a process similar to the
2102A. Ifyou've been
following the 2102A  °
price curve you'll
understand the
significance.
QI s
technology delivers HMOS RAM:s
to match bipolar speed. Tomorrow
look for greater speed, higher
densities, and even lower cost.
Order 2115A’s and 2125A’s
from your local Intel dis-
tributor and take advantage
of HMOS economy and
bipolar speed.
Contact: Almac/Stroum,
Component Specialties, Cramer, Elmar, Hamilton/Avnet, Harvey Electronics,
Industrial Components, Liberty, Pioneer, Sheridan, L. A. Varah or Zentronics.

For your copy of our 2115A/2125A Data Sheet, write: Intel Corporation,
Literature Department, 3065 Bowers Avenue, Santa Clara, California 95051. In
Europe, contact Intel International, Rue du Moulin a Papier, 51-Boite 1, B-1160,
Brussels, Belgium. Telex 24814. In Japan, contact Intel Japan K.K., Flower Hill-
Shinmachi East Bldg. 1-23-9, Shinmachi, Setagaya-ku, Tokyo 154.

intal delivers.
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DOERR Electric
Motors &
Data Processing

Emerged as the tough competitor

Doerr Electric standards include AC and
DC fractionals, integrals . . . single phase,
three phase . .. explosion proof ... 1/8 to 30
hp . .. NEMA 48 to 286T frame including

for standard and custom motors

When it comes to specifying motors in the data processing
industry; high inertia loads, precision stop/start
cycling, compact motor design, precision balanced
rotors, and controlled RPM specifications are critical
design factors. Doerr Electric has established itself

as a supplier of both standard and custom motors

for disc drives, peripheral equipment blowers,

and magnetic tape drives.

We put over 35 years of manufacturing experience

into every motor we make. Doerr Electric has the engineering
strength, production facilities (7 plants), quality control, and
competitive pricing to meet your needs.

In the data processing industry you can count on tough-
to-beat Doerr Electric motors for demanding
performance and year-after-year reliability. For details,
write or call the Doerr Electric Sales Dept.

pognn

P.O. Box 67, Cedarburg, WI 53012, (414) 377-0500
Telex: 026744

over 200 C-face models. Special designs, shell motors. Doerr Electric also produces
too ... severe duty, reversing, synchronous, gear reducers and gearmotors. SCR speed
pancake, encapsulated, hoist duty, high controls designed for chassis, wall, or
frequency, arbor, close-coupled pump, and remote mounting.
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impacts, Specific issues to be discussed deal with standards for
the plastic card, message interchange, encryption, and personal
identification; EDP controls in the areas of transaction origination,
terminal data entry, data communications, database update, and
output processing; and audit tools and techniques for the EFTS
environment. Finally, to present a balanced perspective, the im-
pacts of different EFTs arrangements on the quality of life in
American society will be explored from a theoretical position.

“Systems Auditability and Control in an EFTs Environment,”
Russell H. Dewey, SRI International

“Electronic Fund Transfer Systems and Quality of Life,” Robert
King, University of California at Irvine

Speaker: Irwin H. Derman, VISA U.S.A., Inc

Session 90 10:05-11:45 am California IV
Software Verification, Validation, and Testing

Chairman: Edward F. Miller, Software Research Associates, San
Francisco, Calif

The verification, validation, and testing area of software engi-
neering represents a viable method for assuring necessary soft-
ware quality levels regardless of the complexity and application
of the software system. This method now involves the full spec-
trum of theoretical, application, and experimental sub-technologies.
Three areas will be selected for in-depth investigation. Also
presented will be a modern technological plan that can be ap-
plied to a wide variety of software quality assurance situations.

“A Language for Specifying Software Tests,” David J. Panazl,
General Electric Co

“A Software Quality Plan for Higher Education,” Barry L. Bate-
man and Chadwick H. Nestman, Southern Illinois University

“The Design of a Prototype Mutation System,” Timothy A. Budd
and Richard J. Lipton, Yale University; and Richard DeMillo,
Georgia Institute of Technology

Speaker: William E. Howden, University of California at San
Diego

Session 91 10:05-11:45 am

Question the Experts
Chairman: Peter Hart, SRI International, Menlo Park, Calif

Devoted to answering questions posed by the audience, this ses-
sion, immediately following the invited papers given during “Al
as a Scientific Field,” is expected to answer thé many questions
that arise from those papers. The experts include Saul Amarel,
Rutgers University; Doug Lenat, Carnegie-Mellon University;
Ed Feigenbaum, Stanford University; and Raj Reddy, Carnegie-
Mellon University.

Session 93 10:05-11:45 am

Microcode Correctness, Optimization
and Specification

Chairman: Bruce Shriver, University of Southwestern Louisiana,
Lafayette, La

Orange County 18

Santa Ana |l

There are several outstanding problems in the area of generat-
ing correct, highly efficient microcode, which runs according to
its specifications. Panelists Barry Press, TRW Defense Space
Systems Group; Steve Crocker, USC Information Sciences Insti-
tute; and George Leeman, T. J. Watson Research Center will
contrast their views of these problems and examine solutions to
them. Tools required to formally specify a machine with the in-
tent of proving the correctness of its microcode will be dis-
cussed. A comprehensive test plan to determine the utility of
several proposed algorithms for generating highly improved hori-
zontal microcode will be presented. Finally, the general problem
of microprogram specification will be reviewed.

Thursday Afternoon

Session 96 2-3:40 pm California Il
Special-Purpose Vs General-Purpose Terminals

Chairman: Donald J. Birmingham, Data Pathing, Inc, Sunnyvale,
Calif

choose either of INTERDYNE'’s

add smarts toYOUR terminal

cassetTE OR

B

.
INTERDYNE

Interdiscetie

intelligent buffered terminals

Now from one source you can pick both mini-floppy and cassette models
with the same command set and RS 232 C serial interface. For a lot less
than the cost of an intelligent terminal you can have a text editor, store &
forward, off-line print station or add-on memory. Features include: file
directory, line or paragraph insert with single drive and high speed block
search. You can be operational in minutes for as low as $1950.

INTERDYNE

14761 Califa Street,
Van Nuys, California 91411

Phone (213) 787-6800
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Four new
Motorola system
development tools

for MPU, bit-slice,
and single-chip
microcomputers.

MOTOROLA

A quartet of recently introduced system develop-
ment tools from Motorola Microsystems keeps
Motorola's product line in harmony with the
unmatched versatility of the processors they support.

The EXORciser II* Development System improves
on the original EXORciser* without making it obso-
lete. MACE 29/800* extends the EXORciser's capa-
bility to systems using bit-slice architecture. The 3870
Emulator and 141000 Simulator are EXORciser-based
development tools for single-chip microcomputers.

EXORciser H

EXORciser Il develops high-speed systems.

EXORciser |l does everything the EXORciser
does, adds a couple of neat new wrinkles, and operates
at twice the speed. The key to the high speed is the
new MPU Il module, which includes both the system
clock and the 2.0 MHz MC68B00 MPU. The clock
circuit generates your choice of 1.0, 1.5, or 2.0 MHz
signals, so the EXORciser Il supports the full range of
MB6800 Family microprocessors.

DEbug Il provides EXORciser Il with a dual memory
map. This capability dedicates a full 64K memory

*Trademark of Motorola Inc

120

map to EXORciser Il, and creates a second 64K map in
which you may implement your system. EXORciser Il
I/0 can be accessed from either memory map.

The EXORciser Il includes 32K of RAM, power
supply, RS-232 port, selectable Baud rates from 110
to 9600, and a Macro Assembler/Editor. Optional
modules also are available.

As for software, EXORciser Il operates with all
Motorola standard resident software packages;
FORTRAN, COBOL, MPL, BASIC and Macro
Assembler/Linking Loader.

COMPUTER DESIGN/MAY 1978



MC14 1000 Development System
provides microcomputer simulation.

The 141000/1200 Simulator is an EXOI%iserAbas_ed
system development tool for debugging designs using
the new MC14 1000 series CMOS single-chip micro-
computers. Complete software requirements are
met, including cross assembler, loader, and debug
package.

This module provides complete simulation of the
proposed MC141000/1200 system hardware char-
acteristics, for correction of problems prior to initiation
of final production masks.

For additional information on any of Motorola’s
EXORciser or EXORciser-based system develop-
ment tools, complete the coupon or write your request
for specific information to Motorola Semiconductor
Products Inc., PO. Box 20912, Phoenix, AZ 85036.

@ MOTOROLA

Semiconductor Group

MACE develops ultra-high-speed systems.

MACE 29/800 minimizes the time and trouble
of producing microprograms for systems based on bit-
slice families like Motorola’s high-speed M2900 and
ultra high-speed M10800. The MACE 29/800 includes
an EXORciser bus-compatible interface module
and an EXORciser-resident software package that
translate all microprogramming tasks into M6800-
oriented operations.

The Write Control Store (WCS) in which your micro-
program will reside is expandable in both depth and
width. Ratios range between 8K words by 16 bits and
2K words by 112 bits, with intermediate configurations
selectable in increments of 2K words or 16 bits. A
maximum of seven WCS modules can be used.

MACE 29/800 is available as a separate unit for
those who already have an EXORciser, terminal, and
printer, or as a complete development station.

L DT e T T,
MC 3870 Development System
provides real - time emulation.

The 3870 Emulator is another plug-in extension of
the EXORciser. It provides real-time emulation of
the MC3870 single-chip microcomputer.

The EXORciser-resident Cross Assembler con-
verts your 3870 source statements into an executable
program. After this program is debugged, it's stored
in a 2K EPROM for final evaluation. With the EPROM

inserted in the socket provided, the emulator mod-
ule can operate independently of the EXORciser.

To: Motorola Microsystems

PO. Box 20912, Phoenix, AZ 85036

[J I have an immediate requirement for microsystem
development tools. Please contact me as soon as
possible. Please send me technical information on:

0 EXORciser |l O MACE 29/800

[J 3870 Emulator [J141000/1200 Simulator
Name 3 Title
Company tiny M, A . dbeptl s
Acidress - .. Phone - e ol
City, State, ZIP L 8
INQUIRY CARD 121
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Special-purpose terminals are making a larger based market than
ever before against traditional general-purpose terminals. An ex-
ploration of the terminal manufacturer’s decision process to pro-
duce special-purpose data collection terminals and market them
against established terminals will be presented. Also, the process
of making special-purpose factory-oriented terminals work in a
general-purpose computing systems environment of a large in-
dustrial manufacturer will be detailed. Highlighted in this session
will be the directions of the specialized terminal industry and
its impact on producers and potential users of general-purpose
terminals.

“Decision Criteria in Terminal Product Planning,” Eric C. Wester-
field, Data Pathing, Inc

“Making a Special-Purpose Terminal Work in a General-Pur-
pose Systems Environment,” Donald J. Birmingham, Data Path-
ing, Inc

Session 99 2-3:40 pm
Artificial Intelligence in Science and Medicine—I

Orange County 18

Chairman: Saul Ameral, Rutgers University, New Brunswick, NJ

The first four presentations in this double session will focus on
the development of artificial intelligence (AI) systems in medi-
cine. Aspects of research to be discussed include diagnostic prob-
lem-solving in internal medicine, treatment planning in glaucoma,
experience with the evolution of designs of knowledge-based
consultation systems, and applications of A1 to the diagnosis and
management of pulmonary diseases. Remaining presentations will
concentrate on problems in AI systems designed to support
scientific inquiry, in design of experiments, and in theory forma-
tion. Related work in the context of a mineral exploration task
will be presented.

“A Dependency-Based Modeling Mechanism for Problem Solving,”
Philip London, University of Maryland

“Error Recovery in Robots Through Failure Analysis,” S. Srinivas,
Bell Telephone Laboratories

Speakers: Peter Szolovits, Massachusetts Institute of Technology;
Casimir Kulikowski, Rutgers University; Harry Pople, University
of Pittsburgh; Lawrence Fagan, Stanford University; John Kunz,
Institute for Medical Science; Mark Stefik, Stanford University;
Natesa S. Sridharan, Rutgers University; and Peter Hart, SRI
International

Session 104 3:50-5:30 pm California Il

Future Developments of Special-
Purpose Terminals

Chairman: Rein Turn, TRW Systems, Inc, Redondo Beach, Calif

Many types of special-purpose terminals are being developed to
increase the performance and cost-effectiveness of man-computer
interfaces in various applications. As discussed by the chairman
and panel speakers in this session, future advances in computer
technology will provide new design options, such as providing
built-in intelligence through the use of microprocessors and
memory chips. Thus, in future terminals, more processing and
storing information, and effective security features will be possible.

“The Future of Special-Purpose Terminals,” D. G. Kovar, TRW
Communications Systems and Services

Speakers: Robert Anderson, The Rand Corp; Carolyn Dunning,
PCC Business Systems; and Marvin B. Herscher, Threshold Tech-
nology, Inc

Session 107 3:50-5:30 pm
Artificial Intelligence in Science and Medicine—II

This session is a continuation of Artificial Intelligence in Science
and Medicine—I, covered in Session 99.

Orange County 18

¥

@ Unique time saving bus patterns
@, Press-fit wrap-posts & solder terminals
® Many board and contact sizes

4493-1 ANY DIP, $14.95. Accepts
all DIPs. Offset power and ground
planes. 36/72 contacts. 4.5 x 9.6"'
(6.5" also available). /44 contacts
also offered in both siz

8804 ANY DIP, $19.95. Accepts

all DIPs. Offset power and ground
planes, 50/100 contacts spaced .125."
S-100 size.*

41125 PAD BOARD, $12.23. Pad
per 3 holes. Ground plane on back
side. 45" x4.5"or 45" x 6.5" or
4.5" x 9.6"". 22/44 contacts spaced
0.186".

8802-1 PAD BOARD, $19.95. Pad
per 2 holes, each side, peripheral

buses. 50/100 contacts spaced at
.125", §-100 size.*

8801 PAD BOARD, $19.95. Pad per
each hole, each side, peripheral buses.
50/100 contacts at .125", S-100 size.*

8801-1, $14.95. No pads — just holes.
50/100 contacts at .125"". S-100 size.

*S-100 size is 5.3" high by 10" wide.

12460 Gladstone Avenue
Sylmar, California 91342

Phone (213) 365-9661
TWX (910) 496-1539
Send for new data.
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Patented Vector P184 Tool is three tin
connecting wrap-post designs. $29.95.

PLUGBORDS OFFER MORE. . .

@ Easy to wire hole and pad patterns
@® .042" diameter holes on .1" grid
@® P.C. plug or flexcable connections

FABAL e
faster for inter-
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A new land speed record? A candidate for Guinness’

Book of Records:

Perhaps so.

At any rate, Telefile Computer Products, Inc., of
Irvine, California, decided to see if Telex' new high:-
performance tape drive really was as flexible as we've
touted (and have a little fun along the way).

The results in Telefile’s own words:

“We were impressed by Telex’ engineering
achievements and interfacing ease. 'I% be able to offer
such a variety of speeds and densities in a single basic unit
seemed almost too good to be true.

“But Telex passed the test with flying colors.

“It means that our customers can upgrade and
increase system performance simply by changing circuit
modules and heads on site. This flexibility will help keep
our spares, training and logistics costs down, too”’

Telefile has since increased their tape order to 200

~ units including formatters.

Now they can offer users of various minicomputers

and major mainframes the full range of storage capability
in their Matchmaker systems—high- and low-density
disk drives with tape to match.

Look into Telex’ new dual-density tape drives and
triple-density formatters. You'll have full IBM '
compatibility, break speed records (forward and reverse)
and be able to handle lower-density PE and NRZI data
formats ...and GCR as well. ,

Telex has the only tape drive and formatter in its cl;
that writes 0.3-inch interrecord gaps—without
program restriction.

Get on the right track, contact: Dan O’'Neill, Telex
Computer Products, Inc., 6422 E. 41st St., Tulsa, OK
74135. Telephone: (918) 627-1111.

TELEX.

Tape drive miniaturization o Ina big way.
CIRCLE 74 ON INQUIRY CARD

It went from 45 to 125 ips and 800
to 6250 bpi in 28 minutes flat.







GAcountsin _
microcomputing.

There’s not a machine that can touch GA’s 220.
Not from DEC, Data General, or anywhere else.

1. The only .C with COBOL,
FORTRAN and in-depth
software support.

2. The only .C with a full file
management system.

3. The only .C to offer OEMs
awide choice of operating
systems: like FSOS, DBOS,
RTX, RTOS.

4. The broadest .C instruction
repertoire: speeds program
development, conserves memory,
accelerates execution.

5. The only 1.C that can handle
. blg disks: 1/0 rate is 2.0 mB/

[OMATION

reak for OEMs: family com-
, throughout General
ation’s extensive micro/mini
GA-16/220 instant access
ple batch and real-time
‘stems and to software

6. The fastest .C: LDR/STR
(indexed) 2.6 us.

7. The only 1.C with parity

built-in: hardware test, verification,
fault isolation, plus write protect.

8. The only /.C with a back-up
power supply built-in:
protects semiconductor memory
from power failures.

9. The only .C with board-
level operator controls,

switches and displays:
in a microconsole.

10. The only ;.C with over 100

field-proven I/O controllers.

S e S ———

[0 Rush me full details on GA-16/220 uC
capabilities.

[0 Contact me for immediate requirements.

Name
Title
Phone Ext

Clip coupon to company letterhead and
send to General Automation, 1055 South
East Street, Anaheim, CA 92803. Or call
(714) 778-4800. 13-CD

[ F——-———————————q

See us at NCC, Booth #2426.
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Datum the Intelligent Alternative
for PDP-11 Disk Users

Price

® Significant cost savings for OEMS and End users.

e Dollar for dollar Datum offers you the lowest possi
ble cost per byte without sacrificing performance
or dependability.

Dependability

® More than 9 years of designing and selling peripheral
systerms. Over 10,000 peripheral products installed,
has made Datum the leading independent supplier
of peripheral systems.

e With major service centers in the United States and
Europe, Datum is prepared to service its products
worldwide with direct factory trained personnel.

e Utilizes the same microprocessor technology used
in our larger capacity disk systems.

11

Performance

Complete Software & Media transparency to the
DEC RK11

Mix or Match Drive capacities at speeds of 1500
or 2400 RPM

Single board design, occupying 1 SPC slot of a
DD11-A (or equivalent) System Unit

34 byte data buffer

Controls up to four 2.5, 5 or 10 megabyte disk drives
Interfaces to drives manufactured by Diablo, Pertec,
Western Dynex, Wangco, Caelus & DRI

reasons we want you to look at our disk products
for your PDP11 computer.

(>
patuminc

SEE DATUM AT THE NATIONAL COMPUTER CO

Peripheral Products Division, 1363 South State College Boulevard, Anaheim, California 92806
Mid West Sales , Des Plaines, Il., (312) 2961064 « East Coast Sales, Mountainside, N.dJ., (;
EUROPEAN HEADQUARTERS, DATUM ELECTRONICS, LTD., DATUM House, Cranford Lane,
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NCC PRODUCT REVIEW

Computer Design polled NCC ’78 exhibitors of record to obtain advance in-
formation on products being exhibited for the first time at NCC ’'78 or
which have only recently been announced. To the best of our knowledge,
the following 46 products meet one or both of those requisites. However,
because the copy deadline for this issue was so early in respect to the
dates of NCC 78, many companies will display products on which they
could not supply advance information.

MINIATURE DIGITAL
CASSETTE RECORDER

Complete bidirectional capability allow-
ing backspace and bidirectional block
search has been incorporated in the
model 6409-21, an improved version of
the company’s 6409-11. An additional
option, dual channel read/write, pro-
vides direct access to the entire storage
media without physical handling of the
mini data cassette. Data can be re-
corded in endless loop fashion by re-
cording on 1 track in 1 direction to the

end of tape, then reversing tape direc-
tion and recording on the second track.
Data transfer rate can be doubled by
utilizing both data channels simul-
taneously. Models are compatible with
proposed ANSI stds for mini data
cassettes. Raymond Engineering, Inc,
Raycorder Products Div, 217 Smith St,
Middletown, CT 06457.

See at Booth 1101

Circle 410 on Inquiry Card

INTELLIGENT
MINIDISKETTE SYSTEM

Over 200k char of storage are avail-
able with the 950 micro-disc, which
incorporates a Shugart drive. RS-232
or 20-mA plug compatibility permits
connection to timesharing and mini or
microcomputer-based systems. Data
can be recorded in either file or batch
modes, with the system automatically
entering file names into the directory
and updating it for total random access.
Single commands retrieve a specific
file or all collected data. Microproces-

sor software is stored in resident mem-
ory; recording format is MM, soft-
sectored, and self-initialized. Switch se-
lectable d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>