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You don't get the lion’s share of the
market by pussyfooting around.

You get it by building the most reliable tape and Should you ever need service, we'll be there fast.
disc controllers available. Our very first production units Anywhere in the world. We even fly our own airplane,
built in 1975 are still going strong. so you won't have to wait.

Wespercorp controllers work, right from the Wespercorp controllers fit DEC (LSI-11, PDP-11)
moment they're installed. and Data General (NOVA and Eclipse), and Perkin

That’s because we thoroughly test and document Elmer (Interdata) computers. We can fill orders in 30
the performance of all of our controllers under actual days ARO. Sometimes even faster.
operating conditions before they leave Get the complete story on our entire
the factory. line. Call or write us today.

You get it by building one Wespercorp, King of the
of the best service % j Jungle, 14321 Myford Rd
organizations in Tustin, CA 92680.

the business. Ph. (714) 730-6250
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We take calls from Venus...

and Mars, Sweden, Switzerland, Norway, Brazil, Great Britain...

and virtually every other country on Earth. Kennedy Whether recording your call to a friend in Europe, or
Company and its digital tape products were pioneers in such ~ displaying the wonder and beauty of outer space, Kennedy
demanding applications as telephone toll-ticketing, usage digital tape transports can be relied upon.

analysis, message switching control and electronic

itehi t Photo courtesy of NASA and
ST emsl. ; Jet Propulsion Laboratory, Pasadena, CA
These years of reliable operation are one of the reasons

NASA installations throughout the world utilize Kennedy

tape recorders to telemetrically record and digitally KENNEDY

reproduce such significant data and photographs from the Subsidiary, Magnetics & Electronics Inc.
Viking, Pioneer and Voyager probes of Mars, Venus and 1600 Shamrock Ave., Monrovia, CA. 91016
Jupiter. (213) 357-8831 TWX 910-585-3249
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Cromemeco aceepts
your challenge,

Data General

Yes, Data General, we saw your
ad.

So we realize you hope to win
over some of our computer

business.

And we can see you have reason
to be pleased about your line of
minicomputers. They are MINIs
though.

?

Reproduced from the
July 31, 1980 issue of
Electronics magazine.

i m

in original ad

But Cromemco produces state-
of-the-art MICROcomputers.

Powerful ones.

And our micros have some
outstanding advantages.

For example, Cromemco is the

double-sided, double-density floppy
disk drives and with (b) 8-inch

double-sided, double-density floppy

disk drives AS WELL AS (c) 8-inch

Winchester hard disk drives.

only microcomputer manufacturer

to support a broad range of

microcomputers with (a) 5-inch

Cromemco logo on
computer board shown

i n ¢ 0O

That means, of course, that our
customers have a wide choice of
disk storage capability.

UNEQUALLED
SOFTWARE SUPPORT

OK. That was one point.

Here’s another: our stunning
selection of software support.
Cromemco is the only micro

manufacturer to produce both

single-user and multi-user multi-

tasking computers with software

like this:

SYSTEM SOFTWARE

® CDOS (a CP/M-like operating
system)

CROMIX (a UNIX-like operating
system)

RPG-II (IBM-compatible)
COBOL

BASIC

FORTRAN IV

RATFOR

LISP

C

Macro Assembler

APPLICATION SOFTWARE

Word Processing System
Data-Base Management
General Ledger
Accounts Receivable
Accounts Payable
Inventory

® ® © © © ® & O

All of this is available now with
more coming all the time.

So there you are, D.G.

You can see why we know our
microcomputers will stand the test.

Cromemco eagerly accepts the
challenge.

Cromemco’

p

Tomorrow’s Computers Today

280 BERNARDO AVE. MOUNTAIN VIEW, CA 94043
(415) 964-7400 » TWX 910-379-6988
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by Kalman Rozsa

Event processing unit generates interrupts at controlled rate appro-
priate to the microprocessor, adapting realtime event frequency to pro-
cessor response time

OFFLINE TERMINAL DIAGNOSES PROBLEMS IN
DATA PROCESSING SYSTEM PERIPHERALS 136

by Terry Hardie and Jim Young

Portable, microprocessor diagnostic unit detects and isolates
peripheral subsystem failures without using the host processor

CONFERENCE

INTERFACE 81 98

Data communications, distributed data processing, and networking
form the focus for the 56-session technical program to be presented at
Interface

WBPA Computer Design® is published monthly. Copyright 1981 by Computer Design

Publishing Co, a division of PennWell Publishing Co. Controlled circulation postage
paid at Tulsa, Okla. No material may be reprinted without permission. Postmaster:
CHANGE OF ADDRESS—FORM 3579 to be sent to Computer Design, Circulation
Dept, PO Box A, Winchester, MA 01890. Subscription rate is $30.00 in US.A,,
Canada and Mexico, and $50.00 elsewhere. Microfilm copies of Computer Design

s%ABP are available and may be purchased from University Microfilms, a Xerox Company,

300 N Zeeb Rd, Ann Arbor, MI 48106 (USPS 127-340)
* Computer Design is a registered trademark of Computer Design Publishing Company.



When it comes to |/0 functional cards
for DEC LSI-11 microcomputers, ADAC has
the biggest selection available.

ANALOG 1/0

1012 16 channels, high level inputs, 12 bit

1012EX  32-64 channel high level inputs,
mux expander

1014 16 channels, high level inputs, 14 bit

1023 16 channels, high level inputs, 12 bit,

LSI-11/23 interrupt compatible
1023EX  32-64 channel high level inputs,
LSI-11/23 interrupt compatible
1030 16-64 channels, high level inputs,
12 bit, 2 DACs
1112RL  8-16 differential low level and
thermocouple inputs, 12 bit
1112RX  8-16 differential low level and
thermocouple inputs, mux expander
113 8-16 differential low level and
thermocouple inputs, 12 bit,
LSI-11/23 interrupt compatible
1113EX  8-16 differential low level and
thermocouple inputs, mux expander,
LSI-11/23 interrupt compatible
1412DA  1-4 D/A channels, voltage or current
loop outputs

CLOCK CARDS
16016PT Programmable crystal clock/timer

SERIAL 1/0 CARDS
1750 Asynchronous line interface with
two 1/0 ports

e

3 a5avaY

DIGITAL 1/0

1604/0P1  2-4 optically coupled pulse-input
channels

1604/POC 2-4 pulse output channels

1616CCI 16 discrete inputs, contact closure
detect

1616/MIC 16 discrete inputs with priority encoder

1616/010 16 parallel outputs, optically isolated

1616/011 16 parallel inputs, optically
isolated, can cause interrupt

1620TTL 16 latched inputs and outputs for
DMA operation

1616HCO 16 discrete outputs, high current drive

1632HCO 32 discrete outputs, high current drive

1632TTL 32 TTL /0 lines

1664TTL 64 TTL1/0 lines

BUS INTERFACE

1620DMA  Direct memory access controller
1900 Unibus to LSI-Il translator

1950 Bus repeater

1900CT  Cable terminator card

Whatever your DEC system — Unibus, Qbus
or Omnibus, write or call for full details on
the industry's widest line of compatible cards
and complete system enclosures.

llodde__

CORPORATION

70 Tower Office Park « Woburn, MA 01801
(617) 935-6668
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There’s lots of good reasons to buy
your ADD-ON/ADD-IN memory
from the leader.

For starters, there’s the wide range of
core and semi mini-memories we offer.
The industry’s widest. In fact, Dataram
is the only company in the world
supplying minicomputer-compatible
core and semiconductor main memory
and disk emulation systems. The only
company.

R P 2

AT

And Dataram ADD-ON/ADD-IN
products do more. Like save
money...as well as valuable space in
your minicomputer. And they increase
throughput and improve overall
performance.

Just some of the reasons why Dataram
is the leading supplier of
ADD-ON/ADD-IN memory for the
minicomputer industry...and shipping
at an annual rate of $25 million.

g

Tel: 609-799-0071

LSI-11723 compatible
256KB ADD-IN

4

Want more reasons? If you're using a
minicomputer, and want to get more
for your memory dollar, talk to us.
We're very reason-able. Dataram.

DATARAM

CORPORATION

Princeton Road
Cranbury, New Jersey 08512
TWX: 510-685-2542

Canada: Ahearn & Soper Ltd., Alberta, British Columbia, Ontario, Quebec ® Finland: Systek OY, 737-233; France: YREL, 956 8142 ¢
Hungary/Poland/Rumania: Unitronex Corporation, WARSAW 39 6218 e Italy: ESE s.r.|., 02/6073626 ® Netherlands: Technitron b.v., 020-45 87 55 e
Sweden: M. Stenhardt AB, (08) 739 00 50 ¢ Switzerland: ADCOMP AG, 01/730 48 48 ¢ United Kingdom: Sintrom Ellinor Ltd., (0734) 85464 e
West Germany: O.E.M.-Elektronik GmbH, 07 11-79 80 47 e Australia/New Zealand: Anderson Digital Equipment, (03) 543 2077 e India: Industrial Electronic Instruments, 79281 e
Israel: Minix Computers & Systems Ltd., 03-298783 e Japan: Matsushita Electric Trading Co., Ltd., 03 (435) 4501
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Compare our data and time domain logic analyzer
with the industrys leading data-domain-only unit.

For complete analysis, the K100-D outperforms H-P's 1610B!

Before you settle for the Hewlett-
Packard 1610B data domain ana-
lyzer, compare it with the general
purpose Biomation K100-D, our
fastest-selling logic analyzer ever.

Compare depth of information.

A data domain (software) analyzer
—even a unit as sophisticated as
the H-P 1610B—simply does not
give you all the information you
need for debugging your main-
frame, mini- and microprocessor-
based systems. During the critical
system-integration stage of a
development cycle, a problem that
looks like a software failure may
turn out to be a not-too-obvious
hardware malfunction.The
K100-D’s data/timing capability lets
you analyze software/hardware
relationships and find the problem,
wherever it originates. You can
display up to 16 channels of critical
timing information about race con-
ditions and phase relationships
between signals.

So vital is this timing information
to complete problem analysis that
industry trends indicate logic ana-
lyzers of the future will have both
data and timing analysis capabil-
ities—like the K100-D has today!

Hewlett-Packard 1610B
A sophisticated data-domain-only
logic analyzer

Compare data domain range.

The high-speed K100-D gives you
data domain capability to 70 MHz
—as compared with the 1610B’s 10
MHz rate—for use with faster
multiplexed microprocessors, com-
puters, and ECL bit-slice proces-
sors. At 12 to 70 MHz, the K100-D
gives you 16 channels of data dis-
play, with 1024 words of memory.

Operating at 0 to 10 MHz, both
units give you 32 channels of data
domain information. But the
K100-D’s memory is 8 times as
deep as the 1610B's—512 words
versus 64. The 1610B’s 7 levels of
triggering exceed the needs of
most users, and those who do
need this capability can generally
get it from their development
system. With the K100-D, you don’t
sacrifice vital timing information
for data domain capabilities you
don’t need.

The final analysis.

To help you evaluate your needs
before you buy, we’ve prepared a
point-by-point competitive com-
parison of the Biomation K100-D
and the H-P 1610B. (Incidentally, it
also shows how the K100-D beats
H-P’s general purpose 1615A

Biomation K100-D
The industry’s finest data/timing

logic analyzer

hands down.) To get your free
copy, just use the reader service
number or write Gould Inc.,
Instrument Division, 4600 Old
Ironsides Drive, Santa Clara, CA
95050. For faster response, call
408-988-6800.
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TIMNING A X20 CLOCK 10 nSEC DELAY 500 CLOCKS
: X

INPUT A INPUT B
e CHANNELS Q2. Q1. 7:0

r

GOULD

) An Electrical/Electronics Company
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MORE NEW STARS FOR THE
MULTIBUS* FROM CENTRAL DATA

Z8000* Memory Management
Processor Board features

4MHz Z8000 running with unique
paged/segmented memory
management. Includes interrupt
controller, interval timers. Can also
support PROMs and 9511 APU.
Multi-User operating system

Intelligent Octal 1/0 Board
provides 8: RS-232 ports controlled
by on-board 2650 microprocessor.
16K of dual-port RAM allows data
transfers with no bus overhead.
Includes standard terminal driver
program, can hold 4K custom driver

ANSI Winchester Controller fully
conforms to the proposed ANSI
standard for 8" winchester disk
drives. Custom microprogramming
available to interface with other disk
drive interfaces. Controls up to eight
drives. $550.

program in PROM. $700.

available. Standard Board $795

Monitor PROMs $90
9511 APU $265

32K-128K Dynamic
RAM Board features low
power consumption,
standard parity checking,
and ultra-high reliability.
32K-$530 96K-$1080
64K-$800

128K-$1350

Octal Serial Interface
Board allows up to eight
EIA RS-232 interfaces.
$330

Extender Board will raise
a board being tested up to
a height of 6.9 inches. $60

Static Ram Board adds
either 16K or 32K of static
memory to a Multibus
system. 16K— $620
32K—-$1100

Quad Serial Interface
Board hooks up to four EIA
RS-232 interfaces to your
system. $280

Prototyping Board will
accommodate up to 95
16-pin sockets, allowing
the user to wire wrap a
prototype circuit. $55

*Multibus is a trademark of Intel Corporation
Z8000 is a trademark of Zilog Corporation

Cartridge Disk Con-
troller Board provides
DMA transfers to or from
cartridge disk drives with
capacities of 10 or 20
Mbytes. $435

Double Density Floppy
Disk Controller adds from
one to four double density
standard sized floppy disk
drives, either single or
double-sided. $315

PROM Board allows the
user to hook between 1K
and 128K of PROM to a
Multibus system. $140

Mother Board can hold up
to 15 Multibus cards with
both P1 and P2 provided
for each card position.

$315

Central Data Corporation

P. 0. Box 2530 Station A
713 Edgebrook Drive Champaign, IL 61820
(217) 359-8010 TWX 910-245-0787

All prices are OEM quantity 25-99.
Complete price list available on request.
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Presenting the Raster Graphics Hand-
book written and published by the
Conrac Corporation. Only acompany with

experience in all video dis-

play applications, and only

a company with the most

extensive and competitive

line of monitors could write this exciting book.
In it is everything you need to know about

raster graphics. Whether you design com-

XY
000
) K SOSERRHHK
puter systems for man-
agement decision-mak- l
ing, process control, ® Lol

cartography, image en-
hancement. trend analysis, or medical diagnostics, raster graphics will be
the dominant information display medium of the '80’s. The range of options
and alternatives are limitless.

Decision-making images. Find out if you qualify for this book, send in the
attached postcard, or circle the bingo number.

Catch up on your reading.

B CONRAC

—— 500 NORTH RIMSDALE AVENUE
= COVINA. CALIFORNIA 91722
=== IN EUROPE:

e — CONRAC ELECTRON GMBH

D 6392 WEIKERSHEIM

FEDERAL REPUBLIC OF GERMANY
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CONFERENCES

MAR 3 AND MAR 5—Invitational Com-
puter Conf, Dallas Marriott, Dallas, Tex,
AND Adams Mark Hotel, Houston, Tex. IN-
FORMATION: B. J. Johnson & Assocs,
Inc, 2503 Eastbluff Dr, Suite 203,
Newport Beach, CA 92660. Tel:
714/644-6037

MAR 11-13—Business & Computer Sales
Expo ‘81, AND New York Business Show,
Madison Sq Garden, New York, NY. IN-
FORMATION: George Pachter, Produx
2000, Inc, PO Box 2000, Bala Cynwyd,
PA 19004. Tel: 215/457-2300

MAR 12-—California Computer Shows,
Inn-at-the-Park, Anaheim, Calif. INFOR-
MATION: Norm De Nardi, 95 Main St, Los
Altos, CA 94022. Tel: 415/941-8440

MAR 16-18—Industrial and Control Ap-
plications of Microprocessors, IECI ‘81,
Sheraton Hotel, Philadelphia, Pa. INFOR-
MATION: H. Troy Nagle, Dept of Electrical
Engineering, Auburn U, Auburn, AL 36830

MAR 23-25-—0ffice Automation Conf,
Albert Thomas Convention Ctr, Houston,
Tex. INFORMATION: Kate Frye, Office
Automation Conf, PO Box 9659, Ar-
lington, VA 22209, Tel: 703/558-3617

MAR 23-26—Internat’l Conf on Digital
Communications, Congress Bldg,
Internat’l Fair of Genoa, Genoa, Italy. IN-
FORMATION: Manager, Rome Branch of
Administrative Office, 5th ICDSC,
Telespazio SPA, Corso D’Italia 43, 00198
Rome, Italy

MAR 24-26—FOC ‘81 EAST, Internat’l
Fiber Optics and Communications Expo,
Hyatt Regency, Cambridge, Mass. INFOR-
MATION: Ellen M. Bond, Information
Gatekeepers, Inc, 167 Corey Rd,
Brookline, MA 02146. Tel:
617/739-2022

MAR 24-27 —Printemps Informatique,
Palais des Congres, Paris, France. INFOR-
MATION: Kallman Assocs, 30 Journal Sq,
Jersey City, NJ 07306. Tel:
201/653-3304

MAR 30 AND APR 1—IEEE Internat’l Conf
on Acoustics, Speech, and Signal Process-
ing, Sheraton-Atlanta Hotel, Atlanta, Ga.
INFORMATION: Ronald W. Schafer, Dept
of Electrical Engineering, Georgia Inst of
Tech, Atlanta, GA 30332. Tel:
404/894-2917

APR 1-3—Internat’l Conf on Distributed
Computing Systems, Paris, France. IN-
FORMATION: E. Gelinbe, Univ de Paris-
Sud, LBI Batiment 490, 91405 Orsay
Cedex, France

12

APR 3-5—West Coast Computer Faire,
Civic Auditorium, San Francisco, Calif. IN-
FORMATION: Computer Faire, 333 Swett
Rd, Woodside, CA 94062. Tel:
415/851-7075

APR 6-8—Internat’l Sym on Computer
Message Systems, Chateau Laurier Hotel,
Ottawa, Canada. INFORMATION: IFIP
TC-6 Sym '81, Bell-Northern Research
Ltd, Dept 3D20, PO Box 3511, Sta C, Ot-
tawa K1Y 4H7, Canada

APR 7-9—Electro, Coliseum and Sheraton
Ctr, New York, NY. INFORMATION: Dale
Litherland, Electronic Conventions Inc,
999 N Sepulveda Blvd, El Segundo, CA
90245. Tel: 213/772-2965

APR 7-9—Internat’l Reliability Physics
Sym, Sheraton-Twin Towers, Orlando, Fla.
INFORMATION: John Edwards, Gen’l
Chm, American Microsystems, Inc, 3800
Homestead Rd, Santa Clara, CA 95051.
Tel: 408/246-0330

APR 7-9—Survival and Growth of the
Engineering Industries through Integration
of CAD/CAM Technology, Carlton Hotel,
Cannes, France. INFORMATION: Rhonda
Gerganess, Computer Aided Manufactur-
ing International, Inc, 611 Ryan Plaza Dr,
Suite 1107, Arlington, TX 76011. Tel:
817/265-5328

APR 23—California Computer Shows,
Hyatt-Palo Alto, Palo Alto, Calif. INFOR-
MATION: Norm De Nardi, 95 Main St, Los
Altos, CA 94022. Tel: 415/941-8440

APR 26-30— Comunicaciones Expo ‘81,
Coconut Grove Exhibition Center, Miami,
Fla. INFORMATION: Gloria Gomez-Mena
de Marina, Marketing and Promotion Div,
City of Miami, Office of Trade and Com-
merce Dev, 100 N Biscayne Blvd, Suite
909, “Miami, " EL . 833132% Tel:
305/579-3320

APR 27-29—-100C '81 (Internat’l Conf on
Integrated Optics and Optical Fiber Com-
munication), Hyatt Regency, San Fran-
cisco, Calif. INFORMATION: Barbara
Hicks, Optical Society of America, 1816
Jefferson Place, NW, Washington, DC
20036. Tel: 202/223-8130

APR 27-30—National Design Engineering
Show & ASME Conf, McCormick PI,
Chicago, Ill. INFORMATION: Banner &
Greif, Ltd, 110 E 42nd St, New York, NY
10017. Tel: 212/687-7730

APR 28-30—Internat’l Telecommunica-
tions Forum, Concorde Lafayette Hotel,
Paris, France. INFORMATION: Dusty
Rhodes, Arthur D. Little Decision
Resources, Acorn Park, Cambridge, MA
02140. Tel: 617/267-3456

APR 28-MAY 1—Society for Information
Display Internat’l Sym, Grand Hyatt Hotel,
New York, NY. INFORMATION: Lewis
Winner, 301 Almeria Ave, PO Box
343788, Coral Gables, FL 33134. Tel:
305/446-8193/4 (1 to 5 pm)

MAY 4-7—-NCC (National Computer
Conf), McCormick Place, Chicago, Ill. IN-
FORMATION: Gerard Chiffriller, 1815 N
Lynn St, Suite 800, Arlington, VA 22209.
Tel: 703/558-3600

May 12-14—Internat’l Sym on Computer
Architecture, Minneapolis, Minn. INFOR-
MATION: Harry Hayman, Computer Ar-
chitecture, PO Box 639, Silver Spring, MD
20901. Tel: 301/589-3386

MAY 19-21—INTELEC ‘81 (Internat’l
Telecommunications Energy Conf), Royal
Lancaster Hotel, London, England. INFOR-
MATION: INTELEC ‘81 Secretariat, The
Inst of Electrical Engineers, Savoy PI, Lon-
don WC2R OBL, England

JUNE 10-12—-CONPAR ‘81 (Conf on
Analysing Problem-Classes and Program-
ming for Parallel Computing), Nurnberg,
West Germany. INFORMATION: Wolfgang
Handler, Immd, Universitat Erlangen-
Nurnberg, Martensstrasse 3, D-8520
Erlangen, West Germany

SEMINARS

MAR 23-25—Error Correcting and Detect-
ing Codes, Boston, Mass. INFORMATION:
Hellman Assocs, 299 California Ave, Palo
Alto, CA 94306. Tel: 415/328-4091

MAR-APR —Data Communications: An In-
troduction to Concepts and Systems; Ad-
vanced Concepts and Systems; AND Ef-
fective Network Design; AND Systems
Analysis and Design: Concepts and Effec-
tive Practice AND Advanced Techniques,
various dates and locations. INFORMA-
TION: Datapro Research Corp, 1805
Underwood Blvd, Delran, NJ 08075. Tel:
609/764-0100

Announcements intended for pub-
lication in this department of Com-
puter Design must be received at
least two months prior to the date of
the event. To ensure proper timely
coverage of major events, material
preferably should be received six
months in advance.
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the DSD 880.

A DEC®-compatible disk system combining eight-inch Winchester and flexible disks.

For DEC users who need more capacity and perform- m built-in bootstrap eliminating the need for an
ance than a dual RX02, the DSD 880 now offers a expensive DEC bootstrap board and saving a
more cost effective alternative than a dual RLO1. backplane slot
m significantly lower initial and total life-cycle costs = one half-quad backplane slot vs. two.quad boards for
= the reliability of a Winchester, with 7.5 Mbytes, the RLV11
emulating RLO1 m versatile interface card for easy integration with any
m the removability of a flexible disk, with 1 Mbyte, LSI-11 backplane, unlike DEC’s RLV11 interface that
emulating RX02 needs a special backplane and cannot be used with
® valuable saving in rack space (5%' vs. 21" A the VT 103 terminal

for dual RLO1)
® unique ‘'hyperdiagnostics’ enabling fast and
easy troubleshooting to the modular level

Compare for yourself and see why nothing
& compares to the DSD 880.

-

The Intelligent Alternative to DEC Disk Systems

To get more information on the DSD 880, call or write:

Corporate Headquarters: Western Region Sales Eastern Region Sales
2241 Lundy Avenue 2560 Mission College Blvd., Suite 108 51 Morgan Drive

San Jose, CA 95131 Santa Clara, CA 95050 Norwood, MA 02062
Tel: (408)946-5800 Tel: (408) 727-3163 Tel: (617) 769-7620
TWX: 910-338-0249 TWX: 910-338-0249 TWX: 710-336-0120

International Sales:

Australia: Melbourne (03) 543-2077, Sydney (02) 848-8533; Canada (416) 625-1907; Denmark 01/83 34 00; Finland 90/88 50 11; France 03/956 81 42,
Israel 03/298783; Italy 02/4047648; Japan: Osaka (06)323-1707, Tokyo (03)345-1411; Netherlands 020/45 87 55; New Zealand 4/693-008; Norway 02/78

94 60; Sweden 08/38 03 70; Switzerland 01/730 48 48; United Kingdom 01/207-1717; West Germany and Austria (089) 1204-0

®Registered trademark of Digital Equipment Corporation
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5V
Immedxa

You'll find the ultra low-power 5 V
EPROMs you're looking for in \
Motorola's comprehensive, quality-built
16K to 64K EPROM family.
That includes the MCM68764 and
MCM68L764, far and away the lowest-
power 5 V 64Ks available. The family
also includes our MCM68766 and
MCM68766-35 for those who need a
5V 64K with an extra-fast output-
enable access time.
They're all available in volume from
Motorola now.
. These Motorola 5 V EPROMs are
i pin-compatible with the 8K through
~ 64K industry-standard mask-
§ programmable ROMs, right down
_ to using the same 24-pin packag-
ing. Even the 64Ks are “plug-in”
replacements for the 24-pin in-
¥ dustry-standard ROMs, as well
as for smaller 5 V EPROMs. The
% 16K, 32K, and 64K EPROMs from
. Motorola all have JEDEC-approved
. standard pinouts.
% Added attractions such as on-chip
* overvoltage protection circuitry help
. put these 5 V EPROMs in a class by
themselves. The higher-performance
versions are all =10% supply devices.
Data retention in these EPROMs
is superior, consistent with the high
quality of product Motorola has
been noted for since the 1950s. By
superior data retention, we're
talking about a failure rate of only
¢ 0.001% per 1000 hours.
¢  The MCM68766 EPROM offers all -
| the features and performance of 1, L
. Motorola’s original ultra low-power
~ 64Ks except power down. It has the
' same access time from address [ ——
and an even faster 150 ns maxi- TO: Motorola Semiconductor Product
~ mum output enable access time. B Please send me Info
; Order Motorola 5 V EPROMs e
" now from your local Motorola sales i
office or authorized distributor.
For additional information, use the g Gompany
or write to Motorola i Address
uctor Products Inc., City

State
---------.
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PIREARSs
FAIRCHILD

TR TN
A Schlumberger Company

More of thefastest circuits




For high-speed and
low-power requirements,
nothing comes close

to our FAST registers
and multiplexers.

You've already
heard about the
exceptional
__performances
of Fairchild's

FAST latches,
flip-flops and
counters. Now,

here are a few FAST
facts on some of our
other fine devices that
you can use to upgrade
your logic systems.

REGISTERS

74F194 4-Bit Universal
Shift Register

Shift

Frequency . . 150 MHz typ
Clock-to-Output

ee . 33mAtyp
The 74F194 is 50% faster
than Schottky and requires
65% less power. It's cur-
rently available in a plastic
or ceramic package. And
we have three octal shift
registers planned for the
near future: the 74F299,
74F322 and 74F323.

across the board.

MULTIPLEXERS

Data-to-Output Delay

74F153

Dual 4-input. . . . 5.0nstyp
74F253

Dual 4-input with 3-state
OUtputs: ... . .. 44nstyp
74157

Quad 2-input. . . 4.5nstyp
74F257

Quad 2-input with 3-state
OUIDIES .. ... .. 4.0nstyp
74F158

Quad input with inverted
outputs . ...... 29nstyp

Select-to-Output Delay
74F352/353

inverted versions of the
74F153/253. .6.3 nstyp

Our multiplexers are
30% faster than
Schottky and require
70% less power.

Our total FAST offering.
There is atotal of 30 FAST
parts available now in
production quantities, with
additional functions
coming soon. So you can
upgrade your standard
Schottky system or design
a new system today, with
Fairchild’s high-speed, low-
power, improved-density
devices.

CIRCLE 11 ON INQUIRY CARD

Make athorough
examination.

To check our parts out
further, order our evaluation
kit that contains 14 different
74F Series devices. A total
of 72 parts. Contact your
nearest Fairchild sales office
or distributor for our kit or
information about our
product delivery dates. Or
call or write FAST, Fairchild
Semiconductor Products
Group, P.O. Box 880A,
Mountain View, CA 94042.
Tel: (415) 962-FAST. TWX:
910-379-6435.

___ FAST Evaluation Kit
g

e

France:

Fairchild Camera

& Instrument S A, 121 Ave

d'ltalie, 75013 Paris. Tel: 331 584 55 66. Telex: 0042
200614 Italy: Fairchild Semiconduttori S.PA., Viale
Corsica 7, 20133 Milano. Tel: 02 296001-5. Telex
843-330522. Germany: Fairchild Camera & Instrument
(Deutschland) GmbH, 8046 Garching Hochbruck,
Daimlerstr. 15, Munchen. Tel: 089 320031. Telex: 52
4831 fair d. England: Fairchild Camera & Instrument
(UK) Ltd., 230 High St., Potters Bar, Hertfordshire EN6
5 BU. Tel: 0707 51111. Telex: 262835. Sweden: Fair-
child Semiconductor AB, Svartengsgatan 6, S-11620
Stockholm. Tel: 8-449255. Telex: 17759. Japan: Fair-
child Japan Corporation, Pola Bidg., 1-15-21 Shibuya,
Shibuya-Ku, Tokyo 150. Tel: 03 400 8351. Telex:
2424173 (TFCTYO J). Hong Kong: Fairchild Semi-
conductor (HK) Ltd., 135 Hoi Bun Road, Kwun Tong,
Kowloon. Tel: 3-440233. Telex: HX73531.

Fairchild Camera and Instrument Corp.




Never Before

-up System

Been As Intelligent As
The System It's Backing Up.

This is 3M’s HCD-75 High Capacity Data Cartridge Drive.

And the reason it's as intelligent as a computer is because it
thinks like one.

You see, unlike other back-up systems, the HCD-75 is
interfaced directly with the primary system by means of
sophisticated, microprocessor electronics. When the host
computer has data to feed, the HCD-75 starts automatically.
When the host computer stops, it does too. And since the
HCD-75 also positions to any location, it not only saves tape
cost, but retrieval time as well.

Of course, the use of
microprocessors allows the HCD-75
to perform a number of other
time-saving functions, too. Like o
block replacement, so you can easily ga=
correct errors or change files which §
need updating. And fast random
access, which makes it useful both
as an |-O device or as a storage unit
for low-usage files. All of which
relieves the host computer from k.
difficult timing and formatting problems. %

What's more, the HCD-75
features state-of-the-art error detection
and correction capabilities. Even when

CIRCLE 12 ON INQUIRY CARD

the system is off-line, self-test diagnostic routines monitor its
performance. And, combined with each of its $32.50
high-capacity cartridges, the HCD-75 provides a full 67
megabytes of formatted user information (144 mbytes
unformatted). So costly operator interventions are sharply
reduced.
If you're looking for a reliable, cost-effective solution to
the problem of disk back-up, the HCD-75 High Capacity Data
Cartridge Drive is the system you should be
thinking about.
Not only has a lot of thinking gone
into it. But a lot of thinking comes out
of it, too.

For more information, check
the listing on the next page for the
representative nearest you. Or write:
Data Products Division/3M, Bldg.
223-5E/3M Center, St. Paul, MN
55144.

The Back-up System
That’s Suddenly Way Out Front.
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3M Data Products
Representatives

Data Products/3M
3M Center, 223-5E
St. Paul, MN 55144
612/733-8892

WEST

Hefte Industries, Inc.
Los Gatos, CA
408/264-8319

CTI Data Systems, Inc.
Long Beach, CA
213/426-7375

PA.R. Associates
Denver, CO
303/355-2363

PSI Systems, Inc.
Albuguerque, NM
505/881-5000

MIDWEST

OASIS Sales Corporation

Elk Grove Village, IL
312/640-1850

Carter, McCormic & Pierce, Inc.
Farmington, Mi

313/477-7700

The Cunningham Co.

Houston, TX

713/461-4197

Cahill, Schmitz & Cahill, Inc.
St. Paul, MN 55104
612/646-7212

EAST

J.J. Wild of New England, Inc.
Needham, MA

617/444-2366

Wild & Rutkowski, Inc.
Jericho, Long Island, NY
516/935-6600

COL-INS-CO., Inc.

Orlando, FL

305/423-7615

Technical Sales Associates
Gaithersburg, MD 20760
301/258-9790

3M Hears You...

-LETTERS TO THE EDITOI

To the Editor:

While reading the Tech Note “Mak-
ing PL/M Programs More Under-
standable” (by Douglas L. Abbott) in
your Nov 1980 issue, I discovered
what | believe to be a serious error.

On page 176, the author states,
“DO UNTIL is identical to DO WHILE
NOT.” This is generally not true. The
difference between DO UNTIL and DO
WHILE involves the position of the
test for condition.

A DO WHILE block tests for condi-
tion, executes the block (if true), and
repeats. A DO UNTIL block executes
the block, tests for condition, and
repeats (if true). Analyzing these tests
one can see that a DO WHILE block
may never execute, whereas a DO
UNTIL block will always execute at
least once. It is clear that the DO UN-
TIL and DO WHILE structures are dif-
ferent; they may not be arbitrarily ex-
changed.

[ hope that some means exists to
rectify what could be a costly
misdirection for many PL/M users.

John M. Pantone
National CSS, Inc
Wilton, Conn

To the Editor:

The digital phase shifter presented by
Mr Perry in the Nov 1980 Computer
Design (p 199) has a couple of
design flaws in the method for pro-
ducing a phase shift replica of a
digital input. Since the JK flipflop is
negative-edge triggered only when
an output of one monostable
multivibrator falls while the other
monostable output is zero, there will
be a problem when the outputs of the
monostables overlap. In this case the
JK flipflop will sense only the trailing
edge of just one of the multivibrators.
Thus, it wi'l constantly clock in the
same value to the output of the JK
flop.

Another possible problem occurs
from the fact that the J or K input of
the flop is in transition during the

triggering of the flipflop. If the delay
in the NOR gates is significant, or if
the clocking threshold of the flipflop
is at a low level, J and K could be set-
tled at the low level by the time the
flop is clocked. This would cause the
Q output of the flop to remain at the
low level.

A better and simpler design would
be to have the outputs of the
monostables clock separate flipflops
as shown. A positive pulse at the top
monostable input will cause a high
state to be clocked to the Q output of
the top D flipflop after a delay deter-
mined by the monostable. When the
input pulse falls, the bottom
monostable will trigger and clock a
low state to the Q output of the bot-
tom D flipflop after the same delay
time and reset the Q output of the
top flipflop, thus producing a
delayed replica of the input.

Gordon H. Rettke
Teledyne Brown Engineering
Huntsville, Ala

('

MONOSTABLE 741574
MULTIVIBRATORS = D FLIPFLOP | —3—0 OUT

Configuration for 20-Hz input signal.
Positive phase shifts may be varied
from 33 to 180° while negative phase
shifts may be varied from —-36 to
—180° with R and C values shown

Letters to the Editor should be
addressed:

Editor, Computer Design
11 Goldsmith St
Littleton, MA 01460
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The Time

Machine.

The Time Machine is a frademark of Advanced Micro Devices
20
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Advanced Micro Devices announces
the Am9513 —an 8-bit and 16-bit pro-
grammable System Timing Controller.

It’s the most flexible, most versatile,
most powerful timer ever created.

The Time Machine replaces all the
timing and counting elements in
typical MPU-based systems.

You get an internal oscillator and
tive programmable, general-purpose,
16-bit counters on one +5V chip. The
counters can count up, down, in binary

or BCD. And The Time Machine
doesn’t waste any time. It can achieve
speeds up to 7TMHz!

Most old-time timers are lucky to
have six distinct operating modes. The
Time Machine gives you twenty-two.

And there isn’t anybody, anywhere,
with a higher quality timer. Like all
our parts, the Time Machine is
MIL-STD-883 for free.

Why buy another timer when you
can own The Time Machine?

Advanced Micro Devices ¢

Q01 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400
Right, from the start.
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Local Area Networks
Overview—Part 1:
Definitions and Attributes

J. Michael Kryskow
Gould Modicon, Haverhill St, Andover, MA 01810

C. Kenneth Miller
Concord Data Systems, Inc,
430 Marrett Rd, Lexington, MA 02173

Local area networking has been much in the news lately,
with many companies and vendors scrambling for a place
on the bandwagon. The recent combined efforts of Digital
Equipment Corp, Intel, Xerox, and the IEEE to propose
standards for local networks have been widely publicized.
This overview presents a background on what a local area
network is, how the concept came into being, current ac-
tivities, and a prognosis for the future.

U ntil just recently a local area network was described as
a communications network that covered a limited
geographical area. The definition of “limited” is still a sub-
ject for debate. An early reference on the subject' defined
a local network as one covering distances of 0.1 to 10 km
with data rates of 0.1 to 10M bits/s. These numbers are
arbitrary. In fact, the boundary between the high end of a
local area network and the low end of a large topology
network may be determined more by the data rate and
organization of the network than by its geographical
coverage.

Primary Attributes

Networks following the “local” definition are generally
characterized by inexpensive transmission media and
modems, high data rates, a high degree of interconnec-
tion between devices on the network with every node
having the potential of communicating with every other
node via the “link” protocol, and higher layer protocols
similar to the International Standards Organization (ISO)
Open System Interconnection (0SI) standards activities.
Although not a part of the definition of a local area net-
work, a general characteristic is that such networks re-

quire no central node or processor. In fact, as the cost of
computing power has continued to decrease, the trend to
distributed processing has been the driving force in the
development of local networks.

Another key attribute of local network structures is that
every user generally listens to every transmission,
whether addressed to him or not. Therefore there is a re-
quirement to establish links between compatible nodes.
This is the task of the link protocol. In addition, link pro-
tocol flow procedures must be created to provide the
ability to define certain links as either allowable, or as
under some form of restriction due to operational
parameters or the state of the links. There may also be a
requirement to be able to create new links dynamically
across the network without manual intervention.

Some of the attributes of local area networks, such as
high data rates and the ability of all system users to listen
to all transmissions on the medium, have stimulated in-
terest in extending the local area network concept to ap-
plications that cover wider geographical areas. Typically,
these applications are for the future, and include “wired
cities,” large industrial complexes, oil and gas pipelines,
and satellite communications. These potential areas differ
from strictly local applications in that the transmission
media and associated modems may be significantly more
costly. However, these costs are generally less than those
for data transmission over the telephone network. Also,
the media in strictly local applications are usually privately
owned by the users, whereas community antenna tele-
vision (CATV) channels, satellites, and other broadband
media would usually not be owned by the application
users.

History of Local Area Networks

Research in these networks began in the early 1970s,
spurred by increasing requirements for resource sharing
in multiple processor environments. In many cases these
requirements first appeared in universities or research
laboratories; one such case is the OCTOPUS network at
Lawrence Livermore Labs.? In the same time frame,
research was being carried on in packet networks, and
these have greatly influenced the evolution of the local
area network concept. Ethernet, the first bus contention
technology, appeared in the mid-1970s. It borrowed
many of the techniques and characteristics of the ALOHA
network,® a packet radio network developed at the
University of Hawaii. Since then, networks using a
number of topologies and protocols have been
developed.® Currently, ambitious attempts are being
made by the IEEE and other standards bodies to stan-
dardize on local network topologies, protocols, and
modulation techniques while leaving room for future
growth.

(continued on page 26)
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Pick An Interface.
Any interface.

RS-232C ,’

Another Strong Suit from NEC-
Eight Standard Spinwriter Interfaces.

When it comes to selecting that perfect printer, an interface
problem is the last thing that should stand between you and a
winning system. That's why NEC offers 8 industry standard
interfaces for its printers.

Why? So you can add Spinwriters to your system right now,
or replace any printer you're now using with any one of nine
Spinwriter Models. So you can have the industry’s finest char-
acter printers. Just plug them in.

NEC Spinwriters are designed so that interface firmware
resides on the same board as our microprocessor CPU.

For you, that means a truly simple and clean interconnect: a
sure bet.

Go ahead. .. call us. We'll show you our winning hand of
printer interfaces. No matter what you're using now, regard-

less of your former interface limitations, you can have the best. NEC Information Systems, Inc.
Spinwriters, from NEC.

Home Office: 5 Militia Drive, Lexington, MA 02173, (617) 862-3120

For information, call your nearest NEC sales office. Eastern Office: 36 Washington Street, Wellesley, MA 02181, (617) 431-1140
Central Office: 3400 South Dixie Drive, Dayton, OH 45439, (513) 294-6254

H r.f ~ West Coast Office: 8939 S. Sepulveda Bivd., Los Angeles, CA 90045 (213) 670-7346

NEC- GO’ng after the pe ect pr’nter- Southern Office: 2945 Flowers Road South, Atlanta, GA 30341 (404) 458-7014
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WE WENT
UT OF OUR WAY
TO BUILD YOU BETTER
MATRIX PRINTERS




At Pertec? we're always looking for new ways
to make things better. So we teamed up with our
parent company in Germany, Triumph Adler. And there,
where advanced engineering and quality control are
the rule, we found a way to make better matrix printers,
for a better price.

So what’s so good about the rugged and
dependable P80 and P250?

An innovative design to facilitate heavier use.

A new standard in noise reduction for quieter
office environments.

Plus, ballistic heads, stepper motors, and micro-
processor-driven self test, diagnostics, bi-directional
logic seeking and bi-directional paper transports.

In addition, there are other extras that don’t
cost extra. Like underscoring and descenders with a
7 x 9 dot matrix. A clean, snap-in cartridge ribbon.
And industry standard interfaces.

Of course, both printers also have a wide
range of applications with features you'd expect
to find only in a printer costing a lot more. The
P80, at 80cps is your answer for bottom-line low
cost and rugged reliability. And the P250, at a speedy
250c¢ps, is your low-cost alternative to a line printer.

“CIRCLE 15 /0N INGUIRY GARD'

Now if either of our new matrix printers sound
like something you need now, you'll be happy to hear
they re available now.

After all, when Pertec goes out of its way to
build them, you shouldn’t have to go out of your w.
to find them.

Delivery F. . Chatsworth, California. For more information, write Pertec

Computer Corporation, Peripherals Division, 21111 Erwin Street, Woodland Hills,

California 91367 Or call (213) 996-1333 (Western Region); (603) 883-2100

(Northern Region); or (305) 784-5220 (Southern Region). Reading, England

7 2115 /Frankfurt, Germany 395-387/Meudon, France 534-7647/Sydney,

151/Metro Manila, Philippines 85-4236/
630/ Hong Kong 543-1772.

Australia 449-4400/ Tokyo, Japan 6
Taipei, Taiwan 769-1225/Singapore 2

-=--« Perfecting Technology

PERIPHERALS

THE NEW PERTEC P80 & P2 SO




Local Area Network Technology Today:
Media and Modulation Techniques

Traditionally, the voice telephone system has been the
data transmission medium. Modems are required to con-
vert digital data to an analog form suitable for transmis-
sion over the telephone network. This medium is
characterized by being relatively inexpensive, and by the
ability to cover great distances at data rates limited to
9600 bits/s or less. The standard medium in local area
networks is completely opposite. It is inexpensive, and
spans short distances at data rates as high as 10M bits/s.

In most local network applications up to now, twisted
pair and coaxial cable have been the most commonly
used transmission media. Coaxial cable of the type used
in the CATV industry is probably the most popular
because of its low cost and low losses at high frequencies.
For example, RG-6 CATV cable typically costs less than
$0.10/ft ($0.33/m) and has losses of 5.5 dB/1k ft
(18.3 dB/km) at 10 MHz. Fiber optic cable has also been

s
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Fig 1 Code spectral occupancy. Bipolar, Miller, and Man-
chester characteristics are shown and random input data
assumed

considered as a medium because of its high bandwidth
and excellent isolation properties. However, at the pre-
sent time it is generally more costly, more difficult to at-
tach multiple devices to, and less reliable. For these
reasons fiber optic cable has not been used to any great
extent to date.

Modems used in cable systems can be relatively un-
sophisticated and hence inexpensive. The modems
employed in limited bandwidth telephone line data
transmission are often costly and complex, incorporating
automatic equalization in order to pack as high a data rate
as possible over one line to minimize line costs. In most
cases the high cost of the modem, however, is offset by
savings in line costs. In local area networks based on the
coaxial cable medium, abundant inexpensive bandwidth
allows the modem to be simple, economical, and have a
high data rate. Baseband modulation techniques used for
local area networks have no requirement for modulation
on a carrier as do telephone line transmissions.

The most commonly used baseband modulation
techniques are bipolar and its variants, Miller (delay)
modulation, and Manchester (diphase) and its variants.
Bipolar is a ternary code in the partial response family®
and is currently used in the Bell system for T-carrier
transmission at 1.544M bits/s or higher. Miller coding® is
a binary code that has good spectral efficiency and has
been used for baseband signaling over telephone com-
pany metallic pairs and for tape recording. Manchester
coding® is a binary code commonly used because clock-
ing information is present at each bit and implementation
is simple. However, Manchester has the worst spectral ef-
ficiency of the three techniques (Fig 1). Because of the
simplicity of its implementation, however, Manchester or
one of its variants will likely emerge as the standard
modulation technique for local cable applications.

Other cable media such as CATV distribution systems
can be used to form a bus structured local area network.
Costs involved in modems and medium, however, fall
between those of a simple coaxial system and those of a
telephone facility.

A CATV system operates under some constraints. It has
a 5- to 300-MHz bandwidth. Available equipment is in-
herently unidirectional and is frequency divided into for-
ward ( >150 MHz) and backward ( <150 MHz) channel
groupings to allow bidirectional communications. The
system requires a “head end” remodulator for converting
frequency channels from one group to another, eg, to
convert receive frequencies below 150 MHz to cor-
responding transmit frequencies above 150 MHz. The
system uses rf modems operating in the two frequency
bands. Commercially available rf modems with
19.2k-bit/s data rates use differential phase shift keying
(DPSK) or frequency shift keying (FSK) modulation tech-
niques and operate within a 100-kHz spectrum. Modems
available for speeds above 1M bits/s typically use
quadriphase shift keying (QPSK) or FSK modulation and
operate within a 6-MHz spectrum. Currently, up to 1000
19.2k-bit/s or six 1M-bit/s channels, or some combina-
tion thereof, can exist on one cable system. Since the
CATV system relies on a central head end remodulator

(continued on page 28)
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A FULL LINE - There's a Testercizer for you...

WILSON IS NUMBER 1 IN TEST-EXERCISERS

First with new ideas, first with new products,
first with new services to QA, QC and Field
Engineers...Wilson strikes like lightning to bring
you the best in the Test-Exerciser industry.

Pick up a Wilson Testercizer test-exerciser.
Open it up and you know right away that there
are a lot more reasons why we are first. Every
Testercizer is light in weight but very rugged.
The well organized panel is packed with every-
thing you need to isolate problems.

WHAT IS A TESTERCIZER?

A Testercizer both tests and exercises equip-
ment to pinpoint existing faults and uncover
intermittent ones. Used to test a wide range of
computer peripheral devices, Testercizers con-
tain all the capabilities to determine the condi-
tion of the interface, servo and data functions.

Send For Complete Information

u- e
Laboratories, InC. 2237 N. Batavia St., Orange, Calif. 92665/ Tel. (714) 998-1980 - Telex 181 598

SX-530
Storage Module
Testercizer $2,250

HAT-500
Head Alignment
Testercizer $549

TFX-500
Tape Formatter
Testercizer $1,295

DX-1000

Disk Drive
Testercizer $2,250
DX-2314

Disk Drive
Texercizer $2,495
TX-1200

Tape Drive
Testercizer $2,250
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FX-500

Floppy Disk
Testercizer $1,495
DX-500

Disk Drive
Testercizer $1,295

etween —

TX-500
Tape Drive
Testercizer $1,295

CX-500
Communications
Testercizer $1,295




MORE TAPS,
SPLITTERS,
AMPLIFIERS

HEAD END
EQUIPMENT
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Fig 2 CATV topology. CATV systems are becoming
popular for local data distribution because of excess
"free’’ bandwidth where they also carry video and voice
signals

and needs a more complex modem, the increased ex-
pense makes it difficult to justify this medium for simple
data distribution. However, if video and voice channels
are also required, this medium becomes much more at-
tractive. A typical CATV system topology is shown in
Eig 2.

Leading Network Topologies and Access Methods

Although some early topologies such as in OCTOPUS were
in a star configuration (Fig 3), most local area networks
have evolved into either ring or bus configurations. Both
are distributed decentralized topologies with distributed
decentralized access techniques.

Ring Topology and Access Techniques—In the ring
topology (Fig 4), messages are passed unidirectionally
from node to node through some form of repeater until
they reach their destination. No routing decisions are
needed. Usually data are demodulated, buffered, and
remodulated at each node on the ring.

Various flow control and access strategies have been
used or proposed for inserting and removing messages
from ring networks.* In the control token concept, a
unique control token is passed around the ring. Any
node may remove the token, insert a message, and ap-
pend the token. Usually, the node is responsible for
removing or “stripping” the message it inserted as it
comes back around the ring.

(continued on page 32)

Fig 3 Star topology. Historically,
most common data network
topology, not decentralized

NODE

NODE

NODE
i
NODE

NODE
N-1

NODE
N

NODE
1

Fig 4 Ring topology. Failure at single node can bring
network down unless some form of bypass is provided

NODE N - 2
NODE 1 NODE 3  NODE 5

@-- " "BRANCH 2 0 e
REPEATER e] gSPU% REPEATER
SPLIT

SPUR N NODE N

BRANCH 1

NODE 2 NODE 6 NODE N -1

Fig 5 Bus topology. Ability to insert splitters and create
spurs facilitates network reconfiguration
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“Quantum fully intends to be the leader
in 8-inch Winchester drives by 1982’

—Jim Patterson, President Quantum Corporation

We have the very best people.
People whose impressive cre-
dentials inspired a level of finan-
cial backing seldom seen in a
company so young. A manage-
ment team with 110 years’ ex-
perience and 20 patents in com-
puter peripherals. The same peo-
ple who developed the first gen-
eration of low-cost Winchester
drives. And the second. People
who have demonstrated the abil-
ity not only to design a superior
drive, but to produce it. In high

volume. At low-cost. So you can
count on reliable delivery of high-
quality drives . . . always at a
competitive price!

The very best drives.

Our Q2000 series of 10, 20, 30
and 40-megabyte drives gives
you up to four times the capacity
of the current industry-standard
Shugart SA1000, at a lower cost-
per-megabyte. And all four are

compatible with the SA1000 and
with standard 8-inch floppy disk

drives.

Major OEMs have already given
the Q2000 series their highest
vote of confidence: orders. To
stay competitive in today’s ex-
ploding market for low-cost com-
puter systems, you need to know
about Quantum 8-inch Winches-
ter drives now.

For details, call Bob Teal, Quantum
Corporation, 2150 Bering Drive,
San Jose, CA 95131, phone
(408) 262-1100.

Qunmum Driving down the cost of quality.
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THE EMM TOUGH
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SECS 2 is as rugged as a rhino.

It not only meets MIL-E-5400, 16400 and 4158, but has been
FAA certified for avionic use as well. This powerful new
minicomputer is fully compatible with DEC PDP-11 software. In
fact, programs developed on commercial PDP-11’s can be
directly transferred to SECS 2.

So there’s no need for you to re-design a commercial computer
to withstand severe environments when we’ve already done it
for you. SECS 2 offers true system flexibility: a complete line of
standard 6” by 9” support modules provide core, RAM, ROM,
and EPROM memory, 1553B bus interface, power supplies,
and more. Also, these individual modules are available for use
in your own embedded systems.

Designed for airborne, shipboard, ground mobile and space
applications, SECS 2 is the perfect minicomputer for tough
military and commercial avionics requirements. Hundreds are
currently in use as part of aviation fuel management systems,
saving valuable fuel for commercial airlines throughout the
world.

Packaged in a full-ATR chassis, 25 module slots are available;
thus, a total system including CPU, power supply, memory and
[/0 can be accommodated in a single chassis while still allowing
ample space for custom /O, interfaces, etc. Another design
advantage for you!

*Trademark of Digital Equipment Corporation

Complete systems
designed around
our ruggedized
versions of Intel’s
iSBC"* single
board computers.

Like the mightly jungle cat, SECS 80 is tough, fast, and flexible.

By taking our ruggedized versions of Intel’s 8-bit and 16-bit
single board computers (which utilize 8080, 8085 and 8086
microprocessors) and surrounding them with our equally
ruggedized support modules, you have all the building blocks
you need to configure a microcomputer system that will operate
in the most severe environments. And you can choose either a
system that meets full MIL specs, or a lower cost industrial
version that is perfect for applications involving oil exploration,
construction, mining, transportation, etc.

A multitude of ATR packaged modules are available, including
SBC’s, RAM, ROM and EPROM memory, digital tape recorder
and controller, 1553 serial /O, digital input/output, analog to
digital converter, high speed arithmetic unit, and power
supplies.

*Trademark of Intel Corporation



ONES ARE HERE

Memories.

A complete line
of core and
semiconductor
memories for
military,
space, and
tough industrial
environments.

ol it &

Our full line of memory systems, which meet MIL-E-5400,
16400, 4158 - and more, have the survival qualities of the
alligator.

They've been fired into the sea, withstanding over 3,000 G’s
shock, and have survived. They’ve been blasted 80 miles into
space and have continued to work.

Since 1961, SEMS memories have been part of major programs
- Sea Sparrow, F-16, F-18, Pershing, AWACS, SR-71, Mirage
and Harrier, just to name a few. On commercial jets, too -
L1017, DC10; 727.

We have core and semiconductor memories. With wide
variations in weight, capacity, cycle and access time. In full and
1/2-ATR packages.

Emm [

COMPUTER PRODUCTS FOR SEVERE ENVIRONMENTS

Severe Environment Systems Company
A Subsidiary of Electronic Memories & Magnetic Corporation

P.O. Box 668 ® Chatsworth, CA 91311
Telephone: (213) 998-9090 ® TELEX: 69-1404

T])ll o’

SETS 1

A 23-megabit
digital tape system for airborne and
other severe environments.

Not only is SETS-1 at home in the air like the soaring eagle, it's
also built for severe ground environments.

Meeting MIL-E-16400, 5400 and 4158, this compact recorder
has a removable, hermetically sealed tape module which stores
23 megabits of data at 1600 bpi on 300 feet of V4 inch magnetic
tape. It also has bidirectional read /write capability on 4 tracks
with a 192 K bps transfer rate.

At last, a recorder that’s perfect for bulk data storage and data
gathering from vehicles and remote sites. Or, as a data entry
device for mission loaders and fire control systems.

Other EMM Products

We also have a complete line of commercial
memories, both core and semiconductor,
magnetic core storage stacks, mass
memories, automatic test systems, and
severe environment power supplies.

Send for details.
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H
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With the message slot concept, sequences of bits suffi-
cient to hold full messages are continually sent around
the ring and may be full or empty. When any node
receives an empty slot, it may mark it full and place a
message in it. This strategy is generally not decentralized;
an administration node is needed to initiate the slot
pattern.

Register or buffer insertion is a third access strategy for

ring networks. Here the message to be transmitted is
loaded into a FIFO buffer. When the channel becomes idle
or if the end of a message is detectable the loop is broken,
the buffer is inserted, and the new message is sent onto
the loop. Any incoming messages are shifted through the
FIFO buffer until the original message returns, at which
time the buffer is removed from the loop. At any node
the node buffer must be removed before that node may
transmit again. Various other criteria for deciding when to
add or remove the buffer have been proposed.
Bus Topology and Access Techniques—A general bus
topology is shown in Fig 5. All nodes have their receivers
attached to the bus. Under normal conditions only the
sending node’s transmitter is attached to the bus and all
nodes receive all messages essentially simultaneously,
within the constraints of the propagation delay of the
medium. As in ring networks, no routing decisions are
needed.

The access strategy for inserting messages in bus net-
works may be either an asynchronous form of contention
or self-synchronizing as in the ring topology (token pass-
ing). When contention is used as an access control
mechanism two or more nodes may attempt to transmit at
the same time, in which case a collision occurs. During the
collision, the two or more messages become garbled and
lost. The access control strategy usually requires that
nodes be able to detect the possibility of a collision, wait
(back off) for a random time so that there is a high proba-
bility that a collision will not reoccur, and then retransmit
the message. Binary exponential backoff is a widely ac-
cepted strategy that uses an exponentially increasing slot
selection based on the number of collisions detected. An
improvement on this scheme, called carrier sense multiple
access/ collision detection (CSMA/CD), requires the node to
listen before transmitting. Thus, if the medium is occupied
with a signal, there will be no attempt to transmit. This is
the strategy used in Ethernet. A problem in CSMA/CD is
that collision detection can be difficult when there is a large
difference in energy level between the transmit and receive
signals. Various strategies have been proposed to over-
come this limitation.

Synchronous techniques for access to a bus topology
are similar to those used in a ring system. The most com-
mon are token access schemes. In a ring the token is pre-
sent at only one user at a time and is passed through the
devices on the ring. In bus topologies all users receive the
transmitted signal “simultaneously” (with due respect to
the worst case propagation delay of the bus). A token may
pass from station to station in a logically predetermined
manner, with the owner of the token having the sole right
to communicate. In its simplest form each user must know
who may send him messages (who gives him the token)
and to whom he may send messages (to whom he next

gives the token), ie, the exact logical equivalent to the ring
topology.

Whether or not to distribute the function of building the
token is a general problem in both ring and bus topologies.
Mechanisms to have a distributed processing system
tolerate errors or failures in the token list are also needed.
Several techniques have been developed and are already
in use in Japan and Europe.

Comparison of Ring and Bus Topologies

It is important to remember that ring and bus systems
were developed for distributed processing applications
where it is undesirable that the whole system could go
down due to the failure of any single component.
Therefore it is essential to look at both topologies from a
reliability standpoint. Reliability has several aspects: per-
formance in the presence of noise or other error produc-
ing conditions; performance in the presence of hard
failures at the various nodes; or, provision for maximum
performance in widely varying topologies.

As both ring and bus synchronous access methods re-
quire that control be sent around the network in the form
of tokens or message slots, these schemes are inherently
more vulnerable to errors than a bus using contention ac-
cess. An access control message may be destroyed or
mistaken, requiring a node to recreate a lost token or
delete a duplicate. This is difficult to implement in a com-
pletely decentralized distributed system.

In a bus topology with contention access, errors could
be mistakenly interpreted as collisions, causing system
algorithm errors and leading to prolonged station access
delay. Even if errors and collisions can be separated, the
transmitting node doesn’t know if the message was cor-
rectly received or garbled. A retransmission must be re-
quested by the receiving node, or a link or virtual circuit
timer must be implemented in order to detect the absence
of a response in a reasonable time.

There are other distinguishing differences between bus
token and contention schemes. In a token system errors
are errors regardless of the distance and topology. In a
contention system it is extremely difficult, if not impos-
sible, to separate errors and collisions at large distances.
A token system can accommodate priority schemes,
while CSMA/CD systems, as currently defined, have no
sense of priority.

Ring networks require active repeaters at each node
either to regenerate the message transmitting on the ring
or to remove an old message and insert a new one (or
none). A failure at any one node could cause the whole
network to go down. To solve this problem, relays are
commonly used at each node to bypass a failure. There
must be a means of detecting a repeater failure in order to
determine when to activate the bypass relay. Also, in the
worst case, two adjacent nodes may fail and be bypassed,
tripling the normal transmission distance requirements.
Thus, reliability considerations in the ring limit the maxi-
mum geographic scope of the network. In the case of
open or shorted cables, the whole network can go down
without the possibility of bypass.

(continued on page 34)
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SOLVE THE STORAGE

SHORTAGE

with ten multi-user megabytes

POWER

CompuStar’s 8-inch Winchester

Intertec’s exclusive 255 User Controller

s e
CompuStar Cable Assembly

If you could think of just one way to im-
prove our phenomenally popular Super-
Brain, what would it be? More disk
storage? Well. we already thought about
it. And for only a few thousand dollars for
a whopping 10 megabytes of lightning-
fast storage, it's nothing short of another
major breakthrough! From the company
that wrote the book on price/perfor-
mance . . . Intertec.

Our New CompuStar™ 10 Megabyte
Disk Storage System (called a DSS)
features an 8 inch Winchester drive
packaged in an attractive, compact
desktop enclosure. Complete with disk,
controller and power supply. Just plug it
into the Z80 adaptor of your SuperBrain
and turn it on.” It's so quiet, you'll hardly
know it's there. But. you'll quickly be as-
tounded with its awesome power and
amazing speed.

“Some models require hardware/software modification.

The secret behind our CompuStar DSS
is its unique controller/multiplexor. It
allows many terminals to “share” the
resources of a single disk. So. not only
can you use the DSS with your Super-
Brain., you can configure multiple user
stations using our new series of Compu-
Star™ terminals, called Video Processing
Units or VPU's™,

Four CompuStar VPU's are available.
At prices starting at less than $2,500.
Some models are designed to operate as
stand-alone microcomputers, with inter-
nal disk storage. Just like your Super-
Brain. Each model features its own 64K of
RAM and can be “daisy-chained” into a
powerful multi-user network. Just connect
one VPU into the next. Using easy-to-
install cable assemblies. Connect up to
255 users in a single system. One at a
time. As you need them.
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Whether you need an extra 10
megabytes for your SuperBrain or an
enormous multi-user network, the
CompuStar™ DSS solves your storage
shortage problems. Sensibly. And
economically. Plus, your investment is
protected by a nationwide service net-
work with outlets in most major U.S.
cities. Providing efficient on-site or depot
maintenance.

Get a demonstration of this extraor-
dinary new system today. Call or write
now for the name and address of your
nearest CompuStar decler.

= INTERTEC
E DATA
2300 Brocxd—ﬂiveréxgnleiaM.QZSMZ 0

=]
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The Most
Reliable
8 Winchester

Is Now
The Most

Available.

2. .Shugart

We're Headstrong about delivery.
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| only 8-inch drive that's delivering

| reliability in production quantities
...to get your system to market
fast with the volumes you need.

of the SA1000 incorporate experience proven
engineering and manufacturing technologies.
Our highly mechanized manufacturing facilities
and unparalleled experience with production
ramp-ups gives you the advantage of immediate
deliveries and unmatched reliability.

Standard setting benefits. First to break the
$1,000 price barrier, the 5.3 and 10.7 MByte
SA1000 continues to deliver the lowest
cost-per-megabyte for any drive in its class.
And with our simple “floppy-like” interface
and command structure, it makes for an easy
design-in or system upgrade.

Get up and running fast with our SA1400
controller series. . . intelligent, versatile controllers
that give you a variety of back-up interface
solutions utilizing floppys or "4-inch streaming
tape cartridges.

And because we'’re Shugart, we back our
products with all the support you need, including
technical services, in-depth documentation,

and design assistance.

Call today. Rush deliveries of SA1000’s are a
phone call away. Contact your Shugart sales
office or local Hamilton/Avnet outlet for price
and delivery information.

Shugart Associates: 475 Oakmead Parkway,
Sunnyvale, CA 94086 (408) 733-0100. Regional Sales
Offices: Sunnyvale, CA (408) 737-9241; Costa Mesa, CA
(714) 979-1935; Richardson, TX (214) 234-3568;
Minneapolis, MN (612) 574-9750; Framingham, MA
(617) 879-1700; Landing, NJ (201) 584-7539; Atlanta,
GA (404) 955-8968; Toronto, Ontario (416) 492-8304;
Europe: Paris (1) 686-00-85; Munich

(089) 80-60-55



Bus networks do not normally require repeaters and so
do not have as severe a reliability problem. Node failures
must be such that the transmitter at each node is off and
the receiver does not load down the medium. A transmit-
ter getting stuck ON completely disables the network;
some systems use watchdog timers to automatically shut
off transmitters whose ON time is greater than normal.
There is no limitation on transmission distances in bus
networks due to reliability considerations since no active
repeaters are required, and the maximum bus length is
equal to the maximum transmission distance of the
modems used.

Open or shorted cables in bus topologies split the net-
work, but each segment can function if operation is pos-
sible without a termination at one end. However, in the
higher data rate systems a shorted or open cable would
probably cause the system to be severely degraded, if not
inoperable.

Transmission Distance Limitations

In the ring topology, to allow for failure of any one node
without bringing the network down, the distance limita-
tion between nodes is determined by the worst case
failure, generally assumed to be two segments in tandem.
Thus, distance capability is strictly a function of media
quality and modem performance. Since there are
economic constraints on both, practical cost/perfor-
mance tradeoffs dictate the ultimate result. In the case of
rings, the maximum transmission distance is usually
halved to determine the maximum node to node distance
allowed.

In bus topologies when the medium is coaxial cable,
each node may be in fact a spur, requiring a splitter
where the spur attaches to the main bus. Splitters in-
herently have insertion loss, both in the direction of the
spur and in the direction of the main bus (Fig 4). This loss
reduces the distance capability of the system and makes
the application of active splitters (transceivers) attractive
in some cases. Also, if an Ethernet-like collision detection
protocol is used, the maximum allowable receive signal
level variation is typically less than 15 dB, greatly limiting
the maximum end to end distance allowed. Additionally
a large number of taps may have adverse effects on the
impedance matching of the cable medium when
operating at high data rates, causing further distance
limitations. This factor has been instrumental in causing
active taps to be used by the DEC/Intel/Xerox combine’
for the new Ethernet system, that operates at 10M bits/s.

Physical Network Interface

In the ring topology the medium is broken at each node
with one side connected to the receiver and the other to
the transmitter. Adding nodes requires the inconvenience
of physically cutting the cable. Ring networks are not
easily reconfigurable without laying new cable or other
media. The alternative is to install cable with many extra
splices or junctions between nodes to accommodate later
additions. However, this will increase cable losses and
further reduce the maximum allowable separation.

On the other hand, bus networks do not require the
node to be directly on the bus; it can be attached via a
spur. Also, assuming a coaxial cable bus, the actual tap
into the main bus has been accomplished by physically
boring through the shield to connect a probe to the inner
conductor. With this method it is unnecessary to break
the cable. However, such connections may deteriorate
with time, especially when operating at the higher data
rates. Even if the bus must be broken to allow the inser-
tion of a splitter, the ability to have spurs allows flexibility
in reconfiguring the bus network.

Mixed Media and Access to Other Networks

When it is desirable to access other networks, either long
haul or other local networks, access may be complicated
by differing media, data rates, and/or protocols. These
problems can be overcome by switches or gateways.
These may be regenerative repeaters in the simplest
form, or switches with buffers, or gateways with buffering
and protocol conversion. In most instances local area net-
work developments and standards rely on the higher
level communication protocols such as the 1SO Open
Systems Interconnection® structure to implement network
to network transfer.
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Next month’s article will discuss the activities of various
groups in attempting to develop local area network stan-
dards.
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Business Information System Integrates

Office Equipment Into Single Network

STORAGE COMMUNICATIONS OTHER
PAGE DISC NETWORKS ETHERNETS
DISPLAY /
CONTROLLER  |— PRINTER FILE COMMUNICATION HOST
S SERVER SERVER CPU
860 IPS WORKSTATION
) ETHERNET )
800
CETS
PAGE PRINTER 850 COMMUNICATION
CONTROLLER DISPLAY SERVER cT SERVER
T PHOTO
s 850 COMPOSERS
KEYBOARD CPD
860 IPS WORKSTATION PRINTER
NON-XEROX | |NONINTELLIGENT ocR
PRINTERS TERMINALS

8000 Network System elements. All
are connected to Ethernet local area
network cable to link different types of
office equipment into single integrated
network

Designed for use with the Ethernet local
area network (Computer Design, Mar
1980, p 42) 8000 network system (NS) in-
cludes an electronic file server that can
store up to 10k pages of information, a
print server comprising a compact elec-
tronic laser printer, and several com-
munications servers that allow different
types of office equipment, including com-
petitive devices, to be linked into a single
integrated network. The system, recently
announced by Xerox Corp, Office Pro-
ducts Div, 1341 W Mockingbird Lane,
Dallas, TX 75247, will use the company’s
860 information processing system as the
initial workstation.

The file server is the central point on
the Ethernet for receiving, storing, and
forwarding electronic mail. Three models
are available, with capacities of 10M,
29M, or 50M bytes, respectively, allow-
ing storage of approximately 1k, 4.5k, or
10k text pages. Each model includes a
processor, floppy disc storage, and

36

keyboard/display terminal. Analogous to
a filing cabinet, the file server provides
levels of storage like the file drawer,
folder, and document categories of a
conventional office filing system. The
workstation operator can request a file
drawer catalog that lists the file drawers
on the workstation display. New files can
be set up and identified, documents
retrieved and displayed, and file contents
changed or deleted. When a document is
transferred from workstation floppy to file
server hard disc, its name is added to the
file catalog. For electronic mail storage
and distribution, a post office catalog lists
all mailbox names and also levels for mail
folders and individual documents. The
file server may also store various types of
programs as well as conventional
documents.

The system print server consists of a
high speed control processor, floppy and
hard disc storage, keyboard/display ter-
minal, and the printer unit. In the latter

device a laser scans digital fonts and
creates images that are xerographically
printed at a rate of 12 pp/min, equivalent
to about 3k words/min of average
double-spaced text. In normal operation,
documents sent to the printer through
Ethernet are stored on disc and printed in
the order received.

Models 872 and 873 communications
servers provide external interface to
remote workstations, terminals, and host
computers for communication with the
Ethernet network. Model 872 provides for
four, and 873 for eight outside connec-
tions. Data rates are up to 9600 bits/s. In
conjunction with the other system
servers, the communication servers allow
communication with such company pro-
ducts as the 860 information processing
system, and those from other manufac-
turers using TTY or IBM 2770, 2780, or 3270
protocols.

Circle 321 on Inquiry Card
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You'll have to go a long way to find a buffer arm tape transport to come near
the SE 8800 for performance, dependability and user convenience — even further to
find a transport with a lower cost of ownership.

SE 8800 is a microprocessor- controlled intelligent tape transport system of
totally modular construction with powerful interactive diagnostics. In fact you can 2
install, commission and service the SE 8800 without the use of external equipment.

Interfaces for most mini-computers are available
and an integral formatter provides Dual, PE or NRZ
options — all at the lowest system costs in the industry.

A flexible reliable unit for OEM’s, an easy-to-
optel:{atfe, econoan}ilca{ltran?poﬂ for the end user, SE ?800 DATA
is the formatted hi erformance tape transport o
the 80’s. Follow thg sin)n to SE and ﬁrll)d out n?ore about PRODUCTS
SE 8800 and our unbeatable customer support.

SE Data Products, SE Labs (EMI) Ltd., Spur Road, Feltham, Middlesex TW14 0TD, England. Tel: 01-890 1477 Telex 23995

A Member of the THORN EMI Group.
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ABLE TO REPLACE THE

OUR AD7533 IS THE NEW | Q— »
INDUSTRY STANDARD Y X
IN LOW-COST 10-BIT &
MULTIPLYING DAC’S.

Our third generation AD7533 is a pin and
function equivalent to the industry
standard AD7520, yet it offers
better performance, improved
specifications and lower price.
Ideal for new 10-bit DAC

designs as well as old AD7520
sockets, the AD7533 is
flexible enough to inter-
face to TTL or CMQOS,
operateon a +5Vto
+15V power supply,
and provide binary
scaling for refer-

ence inputs of

either positive v
or negative a
polarity. You can /
even use it with 4

AC references.




520 IN A SINGLE BOUND.

WITH SUPER
PERFORMANCE
ACROSS THE BOARD.

The AD7533 is a full four-quadrant multiply-
ing DAC manufactured using our improved,
smaller geometry, thin-film-on silicon CMOS
wafer fabrication process. This means
lower output capacitance for higher speed.
It also means we can now guarantee
+0.05% (£ LSB) linearity referred to the
endpoints. And since the AD7533 is latch-
up proof, no protection Schottky diodes
are required on the outputs.

THE SMALLEST
CHIP SIZE MEANS
THE LOWEST PRICE.

By scaling the FETand resistor geometries,
we were able to make our new AD7533 chip
significantly smaller than our old AD7520.
And our old AD7520 chip was already
smaller than the competition’s. The smaller
the chip, the higher the yield; the higher
the vyield, the lower the price.

FhAN T mnes
The Our first our new
mild-mannered industry industry
imitation. standard standard
AD7520. AD7533.

Approximately 10 times actual size.

YOU CAN COUNT ON
OUR DELIVERY
COMMITMENT

In the design and manufacture of precision
DAC'’s, no one comes close to Analog
Devices, and we're committed to maintain-
ing that predominance. With our new
AD7533, we've got the advanced technol-
0gy, the manufacturing capacity and the
experience to meet your toughest delivery
requirements. Try us! .

For complete information and specifi-
cations on the super AD7533, contact
Doug Grant or Don Travers at (617) 935-5565,
or write
Analog Devices, Inc.,
PO. Box 280,
Norwood, MA
02062.

ANALOG
DEVICES

WAYOUT IN FRONT

Analog Devices, Inc., Box 280, Norwood, MA 02062; East Coast: (617) 329-4700; Midwest: (312) 894-3300; West Coast: (714) 842-1717; Texas: (214) 231-5094; Belgium: 031/37 48 03;
Denmark: 02/84 58 00; England: 01/941 0466; France: 01/687 3411; Germany: 089/53 03 19; Japan: 03/263 6826; Netherlands: 076/87 92 51; Switzerland: 022/31 57 60; and representatives

around the world.
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CONVMMUNICAT

CHANNEI

Wideband Fiber Opti
Receivers Opera
0.1M to b0M B

Fiber optic receivers series ORX5000 come
in two versions, having either PIN or APD
detectors, and can operate at 50M bits/s
(NRz) with a BER of 10~° or better. Sen-
sitivity is —27 dBm for the PIN module,
and —41 dBm for the APD. The receivers
have been developed by Optical Informa-
tion Systems, 350 Executive Blvd,
Elmsford, NY 10523.

Voltage requirements for the PIN ver-
sions are+ 10 to + 15 Vdc and 45 Vdc,
and for the APD unit +£10 to +15 Vdc
and 300 Vdc. Both fully shielded
receivers have onboard voltage regula-
tion, line filters, bias decoupling, and
auxiliary analog output, useful in im-
plementing clock recovery circuitry.

te a

1te/c

The modules plug into standard 44-pin
edge-connected PC cards. Optical input is
through an Amphenol 906 connector and
standard level Schottky TTL output is
available at the edge connector.

Circle 322 on Inquiry, Card

annel Units

plexers

The data concentration exchange
(DCX) family of intelligent multiplexers
from Rixon Inc, 2120 Industrial Pkwy,
Silver Spring, MD 20904, has been
augmented by two units. DCX836 point to
point statistical multiplexer provides com-
pacted error free transmission of up to 60

The spotlight is on the BAC-HASP protocol converter from KMW Systems. The KMW Model
BAC-HASP allows operation of a variety of peripheral equipment at high telecommunications data rates and
ensures error-free operation by utilizing the popular IBM HASP multi-leaving RJE workstation binary
synchronous protocol. BAC-HASP sends and receives EBCDIC data via IBM binary synchronous protocol,
performs all required error-checking functions, translates the data to ASCII, and outputs it in serial
asynchronous or byte parallel format to and from user-attached devices.

The BAC-HASP features:

« Console support, duplicate character compression, and bi-directional communications allowing multiple
devices to operate at the same time

« Optional modem eliminator configuration for local attachment

« 4k bytes of buffer storage for improved throughput

« Exceptional versatility, providing several applications to the user

Applications: Printers, Plotters, Graphic CRT’s, Mini Computers, Card Readers, Cassettes, Cartridges,
Mag Tape

KMW Systems produces a variety of protocol
converters including 2780, 3780, 3270 and
Honeywell GRTS protocols. For more informa- <
tion, call or write:

8307 Highway 71 West
Austin, Texas 78735
512-288-1453

40 CIRCLE 23 ON INQUIRY CARD

asynchronous channels with 144.2k-bit/s
aggregate rate over a single composite
19.2k-bit/s link. Network multiplexer
DCX840 offers the same transmission
characteristics but handles up to 240
asynchronous channels over as many as
12 composite links. Aggregate data rates
are input, 500k, and output, 230.4k
bits/s.

The network multiplexer provides cen-
tralized control and fault isolation func-
tions using a mapping and test panel that
allows network maps or configurations to
be created and rapidly modified. Two dif-
ferent network maps can be stored and
interchanged by a few keystrokes to
change from daytime to nighttime opera-
tion. In the event of a fault, each network
node can be accessed and the multi-
plexer’s test microprocessor instructed to
enter a test routine to determine whether
the fault is in the line, multiplexer, or
modem. DDD backup can be used if the
node cannot be accessed through the
network.

Both models are upwardly compatible
and offer unrestricted intermix of speeds
and codes, error free transmission,
flyback buffering, automatic baud rate
detection, and terminal flow control.
Both are available in standalone or rack-
mount configurations.

Circle 323 on Inquiry Card

u-Law Codec Has
Transmit, Receive Filters
On Single Chip

Said to be the first silicon single chip per
channel codec in the world, CMOS $3505
combines encoder, decoder, and in-
put/output filters. It was developed by
American Microsystems, Inc, 3800
Homestead Rd, Santa Clara, CA 95051.
The device meets or exceeds AT&T D3
and CCITT G.711 and G.733 specifications.
It handles serial data rates from 64k to
2.1M bits/s at a nominal 8-kHz sampling
rate. A switched capacitor circuit design
supplies 80-dB separation between
transmit and receive filter sections to sup-
press crosstalk. Anti-aliasing prevents
distortion from affecting transmit filters.
Idle channel noise is 14 to 17 dBrnCO.
Absence of both transmit and receive
strobes causes automatic power shut-
down.
Circle 324 on Inquiry Card
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KEPCO, INC.

TOK Q)

V.ADJ

Acnsvl

AC230V

A 5 Volt, 60 Ampere
Kepco/TDK Switcher.

N . . . this symbol means that these fine
Kepco/TDK Switching Power Supplies have
been submitted to the inspection of Under-
- writers Laboratory, have been tested, have
passed and are listed! They have also been
certified by CSA, the Canadian Standards
Association.

These switchers have also passed our tests,
in many ways more stringent, that’s why they
also bear the KEPCO symbol. It’s your
assurance ... that they will stand up to rug-
ged use (we’ve tested them with 20 g shock
and 2 g vibration to 55 Hz)... that they are
about the most efficient converters you’ll find
(typically 76-80%)... that they are shielded to
meet VDE 0875/7.71 (level N) radiated noise
and have an MTBF in excess of 55,000 hours
(per MIL HBK 217B).

%*
You also get a 5-year Kepco One of a Complete
warranty to back this all up. line of switchers

from 30 to 300W
a-c -d-c, d-c-d-c
single & multi-
output

KE P C D ® For complete specifications, write Dept. DAF-79

KEPCO, INC. - 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. « (212) 461-7000 - TWX # 710-582-2631 - Cable: KEPCOPOWER NEWYORK
CIRCLE 24 ON INQUIRY CARD
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laying second fiddle
in 8OK5%.

You may not know it, but NEC is the second largest
supplier of 8085's in the world. And now we're ready to
be Number 1.

We've already got what it takes: a complete 8085A
family, including a full line of compatible Eigh—perfor-
mance peripherals.* Also, we offer unmatched reliability,
thanks to 100% burn-in and Total Quality Control (TQC)
from design through final test—methods other companies
like to skip. On top of that, we'll give you very com-
petitive prices and very fast delivery.

Call now for details on our whole 8085A line. Help
us beat our competition—and we'll help you beat yours.

Contact the nearest NEC Microcomputers office
for the name of your local representative. And be sure
to ask for a copy of our latest catalog,

Regional Of?ices: Northeast: Woburn, MA, (617)935-6339;
East: Melville, NY, (516) 293-5660; Southeast: Vantage Point
Office Center, 4699 N. Federal Hwy, Pompano Beach, Fl;
Miduwest: Rolling Meadows, IL, (312) 577-9090; South Central:

Dallas, TX, (214) 931-0641; Northwest: Cupertino,
CA, (408) 446-0650; Southwest: Orange, CA, N E C

(719)937-5244. NEC Microcomputers, Inc.

*8085A-2 5 MHz option; 8155 256 x 8 RAM with /O ports and timer; 8155-2 Compatible with 8085A-2; 8156 256 x 8 RAM with
1/O ports and timer (active high chip enable); 8156-2 Compatible with 8085A-2; 8251A Programmable Communications Interface;
8253-5 Programmable Interval Timer; 8255A-5 Programmable Peripheral Interface; 8257-5 Programmable DMA Controller; 8259-5
Programmable Interrupt Controller; 8279-5 Programmable Keyboard/Display Interface; 8355 16,384 bit ROM with /O ports; 8755A
16,384 bit EPROM with /O ports (available Oct., 1980).



COMMUNICATION
CHANNEL

Handheld Test Set
Analyzes Total Data
Network Performance

Portable SUPERTEST set.
RS-232-C interface breakout box allows
cross-patching and signal interconnection
in addition to normal monitoring functions.
In monitor mode, device is transparent to
interface

Complete

Portable microprocessor based test set
SUPERTEST can diagnose faulty network
elements and also analyze total data net-
work performance. A programmable cur-
sor feature enables over 100k internal
configurations. The device, developed by
Navtel Ltd, 8481 Keele St, Unit 12A,
Concord, Ontario L4K 1B1, Canada,
may also be configured for DTE or DCE
simulation.

Eight messages, including MARK,
SPACE, alternate MARK-SPACE, Fox, and
63-, 511-, 2047-, and 4095-bit
pseudorandom word patterns, can be
transmitted. Nine speeds cover the
popular range from 75 to 19.2k bits/s,
and an OPT position may be user specified
to 200, 134.5, 600, 1800, or 56k bits/s.
Transmission can be synchronous or
asynchronous, with programmable
number of start and stop bits, 5-, 6-, 7-,
or 8-bit character levels, and odd, even,
mark, or no parity.

The test set can perform BERT/BLERT
analysis; errors are counted, displayed,
and can also be inserted in bits or blocks
up to 999 with overflow indication. Block
test lengths may be selected from 1 to 10°
blocks plus continuous. TON or TOFF
modes allow signal acknowledgment

A

delay measurement. TON mode measures
time delay between RTS spacing of any
other signal on the interface, while TOFF
measures delay between RTS marking and
the subsequent marking of any selected
signal on the interface. A repeat feature
allows dynamic testing and fault isolation
of such modem functions as automatic
equalization, receive clock synchroniza-
tion, receive carrier recovery, agc circuit
performance, and initial recovery of
received data.

The self-contained unit includes an in-
terface cable and a set of breakout patch
cords, and weighs less than 1 kg. It is
powered by internal nicad batteries or
from the ac recharger supplied with the
set. A display defeat switch extends bat-
tery life on long test runs.

Circle 325 on Inquiry Card

X.25 Network Front End
Package for PDP-11s
Supports 32 Terminals

A microprocessor based front end
package allows PDP-11 users to interface
with packet-switched networks that con-
form to CCITT recommendation X.25.
IF-11/X.25 package, from Associated
Computer Consultants, 228 E Cota St,
Santa Barbara, CA 93101, supports X.25
protocol levels 1, 2, and 3, and has been
certified for use on Tymnet and Telenet in
the U.S. with forthcoming use on
Datapac in Canada and PSS in the U.K.

The complete package plugs into two
hex slots in the PDP-11 backplane. It
transfers most of the X.25 processing load
from the PDP-11 to the front end. The
multichannel driver (MCD) and its
microprocessor counterpart multichannel
executive (MCX) make the package ap-
pear as a peripheral device controller with
66 multiple device units. These units,
however, are really logic channels, two of
which are reserved for supervisory link
control functions. The remaining 64
channels are paired and provide up to 32
dynamically mapped full-duplex virtual
circuits.

While the front end package performs
all three levels of x.25 functions, it does
not serve end to end requirements. For
this, users may either provide their own
PDP-11 user software or adopt the com-

pany’s User Mode X .29 software package.
This package resides entirely in the PDP-11
and conforms to CCITT recommendation
X.29. When used in conjunction with the
front end package, the software allows up
to 32 independent user terminals to ac-
cess the network simultaneously, and the
entire X.25 network becomes transparent.
Version 3.2 of the RSX-11M operating
system is required in this instance.

Circle 326 on Inquiry Card

LS! Modem Modules for
Data Communications
Operate at 300 and 1200 Baud

Multicapability modems operating at O to
1200 baud are implemented with custom
LSl chips into single 2.25 x 2.75” (5.6 x
7-cm) modules that can be mounted on
PC boards or any flat surface inside most
computers or terminals. They can be
used as building blocks for communica-
tion on a variety of networks at various
baud rates.

Seven functional modules have been
announced by Novation Inc, 18664 Ox-
nard St, Tarzana, CA 91356. They can
be mounted singly or in any combination
to provide the following range of
capabilities: 300-baud Bell 103 compatible
or CCITT V.21 compatible unit with full- or
half-duplex, answer and originate, and
self-test; a 1200-baud module with
2-wire half-duplex and 4-wire full-duplex
capability; a dual 1200/300-baud
103/102 compatible module; a viewdata
module offering CCITT V.23 compatibility
with 1200-baud receive mode and
75-baud reverse channel; a ‘“deaf”
modem module providing interface with
the deaf TTY network as well as 103
answer/ originate; and a phone line inter-
face (PLI) featuring auto or manual
answer, pulse dialing control, multitiming
functions, and line busy with solid state
holding functions. The PLI is registered for
direct connection to the telephone
network.

The modules are enclosed in a plastic
case and can be secured after mounting
by a hold-down strap or snap-on clips
anchored to the circuit board.

Circle 327 on Inquiry Card
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EW-8 $85.11*%
EW-8-BF $92.90*
VIT-1 $15.00*

NEW ELECTRIC WIRE WRAPPING TOOL

O0.K. Machine and Tool Corp. has introduced its new model EW-8 electric
~ wire-wrapping tool. The tool is interchangeable with its previous model
EW-7D, and incorporates a number of improvements at no increase in price.
Rated toaccept bits for wire sizes 22-30 AWG, model EW-8 features areinforced
Lexan™ housing, RFI reducing circuitry, and a high reliability motor and
indexing mechanism. The tool is double insulated and weights only 14
ounces. Available with optional anti-overwrapping device as model EW-8-BF.
Also available with accessory tool VIT-1 which permits easy resetting of
indexing position in 45 degree increments.

Available ex-stock from @ General Electric

OK Machine & Tool Corporation
3455 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(R12) 994-6600 Telex 125091

*Minimum billings $25.00, add shipping charge $2.00
New York State residents add applicable tax
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21475Too Hot fo Handle"
Now You Have A Choice

The Award Winning

AVIOI4/

4K x 1CMQOS StaticRAM

From HITACHI

Here's Hitachi "HI-CMOS" technology at ifs best:
you get the high speeds of HMOS. . . the high
bit densities of NMOS.. .. and the low power dis-
sipation of CMOS. This advanced technology
has never been more evident than in our IR100
award-winning HMé&147 CMOS memory: a
unigue combination of high-speed NMOS
memory cells and low-power CMOS
peripheral circuits yield fast 56ns access times
with low-power 756mW dissipation; there’s never
a need for costly cooling systems and high cur-
rent power supplies with the HM&147. Best of all,

Available InVolume...NOW!

Regional Headquarters

Westemn Central

1800 Benng Dr 6200 Savoy Dr, Suite 704
San Jose, CA 95112 Houston, TX 77036

(408) 292-6404 (713) 974-0534

TWX 910-338-2103 TWX A10-881-7043

there’s no need to wait for this advanced
technology CMOS RAM: you can get allthe
Hitachi HM&147 CMOS RAMs you need — at a
price that rivals NMOS cerdip RAMs — simply
by calling your local Hitachi Represenfohve or
distributor sales office. -

HM6147 CMOS RAM
O | Speed Opeoﬂ StTyn?m t Mog
an- rating | Standby | Power
izcr:gﬁon l Power Power | Down

Eastem

594 Marrett Rd., Suite 22
Lexington, MA 02173
(617) 8611642
TWX 710-326-1413

HITACH

Hitachi America, Ltd, Electronic Devices

4Kx1|55/70/85ns| 75mW | 25mW [ 100
Pin-For-Pin Replacement For 2147‘ -

Stocking Distributors
Active Component Technology

Bell « CAM/RPC « Diplomat
Marshall » Milgray + RC C:

1800 Benng Drive, San Jose, CA 95




Low Spe¢

F'n‘ reast

Acoustic coupler and direct-connect
modem AJ 347 provides 0-to 450-bit/s
data rates as opposed to the 300-bit/s
couplers conventionally used in low
speed applications. It operates full-duplex
asynchronous and is fully Bell 103/113
compatible. The unit, from Anderson
Jacobson, Inc, 521 Charcot Ave, San
Jose, CA 95131, can originate and
manually or automatically answer calls. It
can be interfaced to any RS-232 or 20-mA
TTY terminal and communicate over or-
dinary telephone or 2-wire leased lines.
Quartz crystal control of the unit’s
transmitter provides for long term
accuracy.

Circle 328 on Inquiry Card
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Data Sets — Economical and space sav-
ing ME 922 dual-active modem eliminator
permits direct interconnection of two
business machines at EIA levels. The

module incorporates two independent
channels, usable for either synchronous
or asynchronous applications. It
generates and accepts data, timing, and
control signals to emulate, though flexible
strap option, the action for a pair of
modems. The eliminator, a product of
Gandalf Data, Inc, 1019 S Noel, Wheel-
ing, IL 60090, operates within the limits
of EIARS-232-C and CCITT V.24. An internal
crystal clock is included for synchronous
applications, as are carrier and data status
indicators for each channel.

Circle 329 on Inquiry Card

Four-channel 2400-bit/s
modem configuration GDCS 1050 operates
over any VF circuit within the parameters
of a CCITT data VF channel, including a
tandem LOS microwave/FDM channel.
The four-modem configuration has been
introduced by General DataComm
Systems Inc, 100 Parkway Drive S,
Hauppauge, NY 11787, the military/
government subsidiary of General
DataComm Industries, Inc of Danbury,
Conn. Each of the four modems has in-
tegral test capability for fault detection in
the modem card, input equipment, or VF

Thousands
of
“like new”
products
with
money back
guarantees.

REl Sales Company

(800)227-8409

In California (213) 993-7368, (415) 968-8845 or (714) 879-0561

48 CIRCLE 28 ON INQUIRY CARD

channel, and each has its own power
supply. The four channels require less
than 75 W input power. The modems are
mounted in a 19” (48-cm) rack con-
figuration with a front panel space of
TI51258% 25:25 % 1915 (28 :3Ixil 33X
14 cm) available for insertion of ancillary
functional circuitry.

Circle 330 on Inquiry Card

rk Processor Supports 125
System 355 network processor,
designed for use in medium to large
private networks, allows asynchronous
terminals to access any host computer
anywhere in the network. It also can sup-
port up to 125 ports, of which 62 can be
high speed synchronous trunk links.
Features include port contention,
unlimited routing, X.25 support, and ex-
tensive network management tools. The
processor, from Digital Communications
Associates, Inc, 135 Technology Park,
Norcross, GA 30092, can be used in
point to point statistical, multipoint, and
full-function multinode multiplexing ap-
plications.
Circle 331 on Inquiry Card

llntsfrl,:-* e to
rent Loop— Available in self-
powered standalone or in rack mountable
multicircuit versions, universal RS-232 to
current loop data converter has been
developed by Dataprobe Inc, 110 W
Palisades Blvd, Palisades Park, NJ
07650. It features half- or full-duplex
operation, internal or external current
loop supply, 20- or 60-mA operation,
selectable RS-232 control signals, and LED
indicators for receive and transmit signals.
Send/receive leads on the RS-232 side of
the interface are switchable to allow the
device to be connected to either a ter-
minal or modem.
Circle 332 on Inquiry Card

onverts R

300 and 1200
FCC-registered MT212A is Bell
212A compatible and operates full-duplex
over dial-up lines at both 300 and 1200
bits/s. Asynchronous or synchronous
operation is selectable in the 1200-bit/s
mode. The modem, from Multi-Tech
Systems, Inc, 83 Second Ave SE, New
Brighton, MN 55112, is available in both
standalone and rackmount versions.
Originate and automatic answer
capabilities are provided. A push-button
switch on the modem chassis transfers
voice to data; 502 exclusion-key phones
and adapters are not required. In
originating applications, the telephone set
can be connected directly to the modem,
which can be connected to the phone line
via either RJ11C, RJ11W, or RJ45S modular
connectors.

Circle 333 on Inquiry Card |
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Thlngsfare bigger

in Texas.

But bigger doesn't necessarily mean better. Take
printers, for instance. The 310 Ballistic™ Printer

from Lear Siegler doesn't have a price tag
nearly as big as the Texas Instruments 820.
And though weTe not the big guys in the
printer field, we can offer you big enough
reasons to buy our 310 Ballistic Printer.
And that's a matter of no small importance.

A BIG DIFFERENCE.

You can see for yourself. Right down
the line. When placed up against the big
competition, the 310 Ballistic Printer comes
out ahead.

First off, at 180 cps and with space/blank

interface. It fits anyplace you have a CRT terminal
or small business minicomputer system.

Feature LSI 310 TI 820RO
Speed 180 cps 150 cps
Dot Matrix 9-wmhud(9hu1w-da) 7-wire head (7 hi x 9 wide)
Lower Case S ”mth Standard, but no d
and ds or derlini
Buffer 512 expands to 2048 Fixed 1280
Space/Blank Yes No
Compression
Interfaces Serial and parallel Serial only
(parallel not available)
Current Loop | Standard Optional
Forms Control | 14 settings standard Optional
Elongated Standard Optional
Price Base Price $2045 Base Price $1995
Expanded buffer 100 Options 310

Price as shown $2145

Priceasshown $2305

compression, you get higher throughput for higher

volume data flow.

You also get a nine-wire head with a 9 high

by 7 wide dot matrix. Which gives
you true lower case descenders
plus underlining.

The 310 Ballistic Printer also
has a buffer expandable from 512
to 2048 that allows you to dump
a full CRT screen in a split second.

Our printer is totally com-

The 310 Ballistic
Printer is capable of sat-
istying low-speed ddy-
to-day requirements
and is economical
enough to handle those
high-speed tab runs,
too. With the patented
Ballistic printhead and
100% duty cycle, no
job is too difficult.

NOW YOU'VE GOT A CHOICE.

With the 310 Ballistic Printer, Lear Siegler
brings to computer printers the same high stan-
dards that made our Dumb Terminal® video dis-

play the standard for an entire
product category.

That makes us a "full terminal”
supplier now —that means CRTs
and printers, too. Texas is no
longer the lone star.

We're certain that we can offer
you many things our competitors
can't. We've listed them here in

black and white. We feel the

patible with all Lear Siegler termi-
nals or with any RS-232C

LEAR SIEGLER 310
BALLISTIC" PRINTER.

LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

evidence speaks for itself.
So go ahead and choose.
Because now you've got a choice.

Lear Siegler, Inc./Data Products Division, 714 North Brookhurst Street, Anaheim, CA.92803, 800/854-3805. In California 714/774-1010. TWX: 910-591-1157

Telex: 65-5444. Regional Sales Offices

* San Francisco 408/263-0506 * Los Angeles 213/454-9941 «

Chicago 312/279-5250 * Houston 713/780-2585

» Philadelphia 215/245-1520 * New York 212/594-6762 * Boston 617/423-1510 « Washington, D.C. 301/459-1826 * England (04867) 80666 K

Dumb Terminal® and Ballistic™ are trademarks of

Lear Siegler, Inc
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High-speed IKx4
RAM —using 20%
lower power!

Yes, it’s the industry
standard. Yes, it

has multiple-
source avail-
ability.
Yes, it's
pin-for-pin
compatible with
other 2148s

and 2114s.

But Intersil offers
it in low-power.
With 140mA active
current and 30mA
standby. Which is

a full 20% under
the competition’s
standard part.
And even lower
power versions
are available
for special
applications.

For high-speed
applications.

Finally there’s an industry standard
IKx4 static RAM to go with high-
speed microprocessors. Or into
cache or scratchpad memory. Or
high-speed main memory. Or real-
time-access data storage systems.

STANDARD 2148 IN
FROM INTERSIL.

| T
' D2148 (IKx4) 70ns 140mA
:D£|48-3(IKx4) 755ns 140mA
|

R e s
‘D2I47L(4le) 70ns  140mA
l T —

Intersil's new 2148s have all the
speed you need: a 70ns standard
part plus a 55ns high-speed version.

IKx4 or 4Kx|1 —
take your choice.

Either way you want it, Intersil has
RAMs for you. And since our single-
layer poly HMOS is producing speeds
competitive with bipolar, we're con-
tinuing to expand the family. Right
now there are plenty of fast Intersil
memories to choose from. In the
near future, there'll be even more.

Delivery: now.

Yes, we're very competitive on price.
And as for delivery, it’'s immediate.
Off the shelf. Which is pretty

hard to beat.

So if you're in the market for a fast,
low-power |K x4 —wait no longer.
Get a sample by calling your local
Intersil sales office. Or by writing
them on your company letterhead.
To get literature, just send in the
coupon. Then start designing

faster memories.

Intersil sales offices:
CALIFORNIA: Sunnyvale

(408) 744-0618, Long Beach

(213) 436-9261 « COLORADO:
Aurora (303) 750-7004 « FLORIDA:
Hollywood (305) 920-2442 «

ILLINOIS: Hinsdale (312) 986-5303
* MASSACHUSETTS: Lexington
(617) 861-6220 » MINNESOTA:
Minneapolis (612) 925-1844

NEW JERSEY: Englewood Cliffs
(201) 567-5585 * OHIO: Miamisburg
(513) 866-7328 » TEXAS: Dallas
(214) 369-6916 « CANADA:
Brampton, Ontario (416) 457-1014

Intersil franchised

distributors:

Advent (IN, IA) ¢ Alliance * Anthem
* Arrow * Bell Industries » Cadence
* Cardinal * CESCO * Component
Specialties * Components Plus ¢
Diplomat (FL, MD, NJ, UT) ¢ Harvey
(upstate NY) ¢ Kierulff ¢ LCOMP o
Newark * Parrott * R.AE. Ind. Elect.
Ltd. « RESCO/Raleigh * Schweber *
Summit ® Western Microtechnology
* Wyle * Zentronics

DIGITAL PRODUCTS —MEMORY
10710 N. Tantau Avenue, Cupertino,
CA 95014

Tel: (408) 996-5000 TWX: 910-338-0171

Dear Intersil,

___Please rush me data sheets on your

high-speed, low-power 2148 and other

memories. My annual RAM usage is approx
— units. My RAM application: S0 =

_Please send along your new product guide on
all Intersil lines.

Company
Address

City/State/Zip

Phone

CD2/81

[J Also, please send me
one of your Shakespeare
posters from your
“famous quotations”

ad series.

|
|
|
[
[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: Name
|
|
|
[
[
[
|
|
|
|
\
[
|
|
|
|
|
|




TECHNOLOGY REVIEW

Multiprocessor Architecture Extends
Resource Sharing Within Network
CENTRAL
MAIN
MEMORY G
PERIPHERAL = GENERAL | | 10
PROCESSOR = 170 UNITS
DISC
UNITS
DISC oA SYSTEM CONSOLE
INTERFACE ADAPTER TERMINAL
| OMA | CARTRIDGE
iy TAPE DRIVE
10 ARC < 2 For use as standalone, data resource, or applications
. = processor, Datapoint’s 8800 incorporates multipro-
OE%ETPR cessor architecture. Central processor and main
memory are supported by peripheral processors all
DMA linked by high speed internal bus and DMA channel
L— 177 MULTIFUNCTION
PERIPHERAL
PROCESSOR PCBUS C"”';‘},‘A";?Q,{m“s TELECOMMUNICATIONS
MULTIPORT
COMMUNICATIONS
ADAPTER
UPT10 8
GENERAL WORKSTATIONS
PER MPCA
DMA = DIRECT MEMORY ACCESS

PCBUS
MBUS =

PROCESSOR'S PERIPHERAL CONTROL BUS
MAIN BUS

A 16-bit multiprocessor machine with up
to 1M bytes of memory, the 8800 runs
under the RMS (Resource Management
System) operating software to give users
a shared resource operating approach to
resource allocation. Introduced by Data-
point Corp, 9725 Datapoint Dr, San An-
tonio, TX 78284, the combination is
geared to provide economical incremen-
tal growth without constant reprogram-
ming, and to allow efficient control of
peripheral devices by giving users com-
plete software control over configuration
and reconfiguration of the network.
System architecture consists of a 16-bit
central processor and main memoty sup-
ported by peripheral processors all linked
by a high speed internal bus and direct
memory access. This architecture allows
the peripheral processors, with separate
processing power and up to 64k bytes of
independent memory, to relieve the CPU
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of the task of controlling peripheral
devices.

The 8800 is designed to be configured
to fit specific user needs. The chassis has
20 circuit board slots. The basic operating
configuration requires three slots for
memory, three for the central processor,
and two for interfacing. The other 12 are
available for memory expansion boards,
a disc controller, multiport communica-
tion adapters for workstation interfacing,
multifunction telecommunication
adapters, peripheral processors, or RIM
communication adapters used to inter-
face to ARC networks. The two system in-
terface boards include an interface
module to attach the control terminal and
a Datapoint “5500” standard external 1/0
adapter used to attach printers and tape
drives to the system.

The computer can be used as a stand-
alone processor, designated an 8860. In

this case it can support a local network of
“nonintelligent” terminals (which will exe-
cute multiple languages and functions), a
disc storage unit, and other peripheral
devices.

If used as a data resource processor,
designated an 8840, it can, in addition to
other tasks, support a minimum of 202M
bytes of online disc storage, 67M bytes of
which would be on a removable disc,
facilitating the production of file
“backups.” Disc capacity can be ex-
panded with an additional six drives of
135M bytes each, bringing the total to
over 1G bytes of online storage. While
operating as a data resource processor,
the system can additionally perform con-
current tasks such as communications
and print spooling.

As an applications processor,
designated an 8830, the computer comes

(continued on page 56)
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SPECIAL OFFER TO PLOT 10 USERS.
THE'GREAT WALL OF CHINA
IN 256 COLORS. FREE!

>~ The Great Wall of China is the
largest man-made fortification
4—\. in the world. To the Chinese, it
is a vivid symbol of struggle and glory.
The full impact of this historic rampart
can now be displayed on our AED512
imaging and graphics terminal in 256
simultaneous colors. And because the
‘512’ emulates Tektronix 4010-15 soft-
ware, your Plot 10 application programs
will run the image in any color (mono-
chrome) selected from a total palette
of 16.8 million hues (224), without
alteration. This microprocessor-based ter-
minal puts 256 Kbytes of video memory,
plus joystick panning and the largest
refresh memory of any model right on
your desktop for about the same cost
as a ‘Green Machine'. That includes the
price of the ASCII keyboard, two RS232
ports, parallel direct video access channel
and Tektronix emulation: ﬁrmware! Soif
you currently use Plot 10 software and
would like to know more, just complete
- the coupon below. We'll send you all the
infmﬂanyouneeﬂ plus aFREE

I—END MEA

i ‘GREAT WALL' POSTER
| am currently
““terminals and want in

displays that are softw

o

Name

Organization

Address

Area code and phone no.

No. of terminals in use Host computer

Current s;ftware :

Application (CAD etc) ey e i R SRR

PLEASE COMPLETE AND MAIL THIS COUPON Q OUR SUNNYVALE ADDRESS.

i i ISOPREN—




Get more 1/0s
per board

with our
ZIF connectors.

Every side of your board is wide
open for interconnections when you
use AMP ZIF connectors. And with the
lowest possible insertion force. Zero.

Accepting top or side board entry,
our edge connectors can double as
card guides. Stacking connectors
mount anywhere on the board and
eliminate backplanes. And Accu-plate
precision plating on the contacts saves
you even more without losing
performance.

Larger pc-boards. Higher density
packaging. Add-on modular capability.
Sequential contact actuation. You have
circuit design flexibility that nobody
else can give you. AMP ZIF connectors
are state-of-the-art interconnects for
your design innovations.




AMP Facts

Rotary Cam Actuated Linear Cam Actuated Stacking
. 100" %200, 11265" x 250 'or * 100 x .100" or. 126" x 125 * 100" x.100" centers, ideal for
.156" x .200" contact centers centers bus organized circuits
 sizes up to 65-dual positions * sizes up to 175-dual positions * provides shorter electrical paths
« open or closed ended with pc * ACTION PIN contacts for press between boards
board registration lock fit solderless connections * eliminates need for backplanes
« available in versions that actuate : and gold edge fingers
ground, before power and signal * sizes up to 50-dual positions
circuits * ACTION PIN contacts

For more information, call the AMP ZIF Connector Information Desk at (717) 780-8400.
AMP Incorporated, Harrisburg, PA 17105

AMP and ACTION PIN are trademarks of AMP Incorporated

CIRCLE
NUMBER
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TECHNOLOGY REVIEW

without a disc controller but includes a
multiport communications adapter for
operating multiple workstations.

Combining resource management
capabilities with a range of software
utilities and multiple high level language
support, the RMS™ (Resource Manage-
ment System™) operating system func-
tions in a standalone or in a
multiprocessor ARC™ (Attached
Resource Computer™) environment (a
local coaxial cable network). Within
either environment, the software takes
advantage of all available computer
resources, locating and assigning the re-
quired processing power, memory, and
peripherals needed to complete a par-
ticular computing task. In addition, it of-
fers multitasking capabilities, disc data
compression, large disc files, fast program
loading, and a virtually unlimited number
of file names on a single disc.

With the software, every workstation
can perform every function supported by
the software, whether data processing,
word processing, or other function.
Regardless of the processing need
(memory, languages, storage), RMS
manages the allocation of resources from
whatever is available within the equip-
ment configuration.

In an ARC environment, users can
share available resources without being
concerned about complex programming
tasks to control those resources. Extra
computing power can be added simply by
attaching more resources to the network.
A network user can configure the system
to meet specific needs, and the resources
of the network can be shared at all ap-
propriate levels.

Processors and peripherals operating
under RMS/ARC software can coexist
within a network operating under
DOS/ARC software. Most high level
language applications written under DOS
require only minor modifications to run
under RMS software. Simultaneous
operation of the two operating systems
facilitates conversion of programs and
files from one to another. In an ARC en-
vironment, unconverted programs and
files can be used, even while the rest of
the processors are operating under RMS
software.

In practice, there is no limit to the size
of a disc file under the software. Files can
be as large as the storage capacity of the
drive being used. Limitations on the
number of file names per disc volume
have also been essentially eliminated.

In its initital release, RMS supports
COBOL, DATABUSR high level business-
oriented language, and Assembler
language.

Circle 350 on Inquiry Card
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Standalone Visual Text

drocessing System Meets

Entr v Level Needs

Wangwriter is a standalone text editor
that consists of three components—a CRT
display, an independent keyboard, and a
printer console with minidiskette drive
and accompanying electronics—and that
serves as a replacement for standard elec-
tric as well as electronic typewriters.
Developed by Wang Laboratories, Inc,
One Industrial Ave, Lowell, MA 01851,
as an element of their office automation
strategy, it provides as standard many
features available as options on other
systems.

The display is a standard 12” (30-cm)
diagonal CRT unit that shows 24 lines of
80 chars. Horizontal scrolling allows text
lines of up to 158 chars.

The compact, floor standing printer
console houses a bidirectional 20-char/s
daisywheel printer with semiautomatic
paper feed and eject control, a dual-
sided, double-density minidiskette drive,
and all accompanying electronics.
Minidiskettes are 5.25” (13.34 cm)
square with the capacity to store approxi-
mately 60 pages or 240k char each.

Operational features include automatic
word wraparound, automatic centering,
decimal alignment, and right hand
justification. Advanced functions provide
for super move, super copy, and a type
through mode that permits information to
be typed at the printer and displayed
simultaneously on the screen.

A glossary feature allows commonly
used words, phrases, and paragraphs to
be prestored and retrieved rapidly for
repeated use. Productivity is further in-
creased through the use of a background
print function which permits documents
to be printed while others are being edited
or created through the keyboard.

Introduced concurrently, the related
Minidiskette Workstation serves as a
peripheral to the company’s office infor-
mation system (OIS). This unit provides
media compatibility with the mini-
diskettes, allowing the Wangwriter to
transfer information to and from the oIS,
and functions as a standard 64k OIS
workstation.

Price of the workstation, keyboard,
printer console, and software is $7500.
The minidiskette workstation will be
available in May for $6200.

Circle 351 on Inquiry Card

Standalone Wangwriter includes 24- by 80-line video display screen, separate keyboard,
and printer console complete with electronics and diskette memory. Providing storage on
5.25” minidiskettes, unit features editing and printing capabilities of larger systems
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THE DSD 440.
TOTAL DEC RX02
COMPATIBILITY,

AND MORE.

The DSD 440 is the only alternative to the DEC RX02 that’s

100% software, hardware and media compatible with

LSI-11, PDP®-11 and PDP-8 computers, including those
with extended memory. It can be configured as an
RX02 for DEC double density or IBM 3740 single
density recording, or as an RX01 for backward oper-
ating system compatibility.

MORE

A 512-byte hardware bootstrap is built into all
PDP-11 and LSI-11interfaces. It loads system software
automatically from either single or double density
diskettes. Extensive self-testing is DIP-switch select-
able with the ““Hyperdiagnostics’ that run without being
connected to acomputer.The low profile 5%-inch DSD 440
features write protection and diskette formatting.

FASTER

The optimized DSD 440 microcode increases system throughput

when using the RT-11 foreground/background monitor. In partic-
ular, the DSD 440 with an LSI-11 runs fill and empty buffer opera-

tions 20% faster than an RX02.

FOR LESS

The DSD 440 is the RX02 compat-
ible flexible disk system that combines
high performance and advanced fea- EASTERN REGION SALES
tures with fast delivery...at alower price. bt Data gysten’l‘s Desigéw,,\lAnAcOQoQG
" . . organ Drive, Norwooaq,
For further !nformatlon, call or write Data Tol: (617) 769-7620  TWX: 710-336-0120
Systems Design today. A data sheet and Wkl e (e o
price list will be forwarded to you Dt Syvato s Dasigr, inc.

immediately. 2560 Mission College Blvd., Suite 108
SantaClara, CA95051 Tel:(408)727-3163

® Trademark of Digital Equipment Corporation

CORPORATE HEADQUARTERS: Data Systems Design, 3130 Coronado Drive, Santa Clara, CA 95051
Tel: (408) 727-9353 TWX: 910-338-0249
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TECHNOLOGY REVIEW

Modular Computer Packaged
For Integration Into
Instrumentation Systems

Designed for dedicated test, measure-
ment, and instrument control applications,
Hewlett-Packard’s 9915A supplies heart

of desktop HP-85 in rackmountable
package that runs programs developed on
desktop unit

The modular HP 9915A computer contains
CPU, memory, operating system, and 1/0
parts of an HP-85 desktop computer in a
rack mountable box packaged for integra-
tion into instrument systems. Running
programs developed on the HP-85, the
system offers the low system develop-
ment cost of a desktop computer and the
low unit cost of a board computer. It is
being aimed by Hewlett-Packard Co,
1507 Page Mill Rd, Palo Alto, CA
94304, at dedicated test, measurement,
and control applications.

Programs for the system are developed
through the HpP-85. With a program
development ROM and an 1/0 ROM in-
stalled, the -85 becomes a development
station featuring an interactive BASIC
language operating system. With its in-
teractive editing and debugging aids, it
can also serve as a 9915 emulator for in-
system software debugging.

When completed, system software is
transferred to the 9915A via EPROM or
magnetic tape. The unit accepts up to
32k bytes of EPROM-stored information.
With an optional tape unit the system can
exchange programs and data with data
cartridges that contain approximately
200k bytes of programs or data.

Eight front panel LEDs and eight soft-
ware definable special function keys pro-
vide an economical operator interface.
Interfaces and 1/0 drivers facilitate con-
nection of various CRT displays, keypads,
typewriter keyboards, or custom control
panels and keyboards.
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1/0 capabilities of the system include in-
terrupt, bit manipulation, high speed
transfer, software control of interface con-
figuration, and easy data formatting. 1/0
drivers are built in. The standard unit
comes with 16k bytes of user accessible
RAM which is expandable to 32k bytes
with an optional plug-in memory
module. The operating system, con-
tained in 48k bytes of ROM, expands
through additional optional ROMs to pro-
vide matrix math, plotter/printer control,
and mass storage control.

Price of the modular computer is
$1675; the cartridge tape unit adds
$425, and the operator interface $350.
OEM discounts are available.

Circle 352 on Inquiry Card

Network of Dedicated Computers
Offers Data Sharing Plus
Interactiveness

Domain, a network of dedicated com-
puters, offers both the functionality of
timeshared systems and the performance
and interactive levels of dedicated
systems. Specific features of the system
developed by Apollo Computer Inc, 5
Executive Park Dr, North Billerica, MA
01862, are a 32-bit VLSI CPU dedicated to
each user, a high resolution bit map
display that permits each user to run
multiple programs simultaneously, and
network level modularity that supplies
high performance levels, wide growth
potential, and system reliability and main-
tainability. The network is a high speed,
coaxially-connected communications
system that joins all nodes such that each
user can access both his own and other
users’ data with comparable speed and
functionality. Node to node communica-
tions occur at a 10M bit/s transfer rate.
Nodes connected to the network are
dedicated, powerful computer systems
designed to support a single user.
Physically, each node consists of a
display monitor, a keyboard, and an elec-
tronics enclosure.

While there are several basic nodes on
the network with which to build complex
applications, the Computational Node is
the backbone of the system. Additional
nodes include the Peripheral Node for

shared peripherals such as line printers
and magnetic tapes.

The Computational Node provides
each user on the network with dedicated
computing capability, access to system
resources, and optional local dedicated
disc storage. This node has both multiple
32-bit processors as well as a separate
floating point processor. It also has a fully
associated virtual memory mapping
system which provides 24-bit virtual ad-
dress and translates to a 22-bit physical
address. In effect, each user process has
access to a multi-megabyte program and
data space supported by a physical
memory of up to 1M bytes (the minimum
is 256k bytes), allowing each user to solve
very large problems on his own dedicated
system.

File storage of the Computational
Node can be either a local fixed media
Winchester disc providing a minimum of
33M bytes, or a partition on a remote disc
accessible over the entire network. Since
storage provided on all nodes on the net-
work is viewed as a uniform, very large,
distributed file system, access to remote
files is comparable to access to local files.

Interactiveness extends to the system’s
integrated bit map display capability. The
display system supports multiple windows
into different processes; these windows
can be presented side by side or overlaid
in whole or part. The display manager
allows any window to be brought into full
screen view instantly, and windowing
allows the operating system to support
multiple command environments
simultaneously .

Operating software is based on a kernel
optimized to service a single user as com-
pared with traditional timesharing
systems designed to maximize local
machine efficiency. In addition to simple
command level interaction the system
provides user interfaces to menu selec-
tions, function keep, and graphics point-
ing devices. The command environment
is a full programming language that in-
cludes multiple program execution by
stream connections.

Typical prices for a Computational
Node with 256k-byte main memory, bit-
map display, keyboard, three serial ports,
network interface, and operating system
is $24,000. A mass storage expansion
consisting of 33M-byte Winchester fixed
disc, and 1M-byte removable diskette
adds $10,000.

Circle 353 on Inquiry Card
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Digital’s MXV11 will change your
ideas about micro packaging.

The MXV11 multifunction board measures just
52" x 8.9

Yet it has so much capability, all you have to
do is combine it with one of Digital’s LSI-11 processors
(also 5.2” x 8.9”), and you have a complete, low-cost
microcomputer ready to handle a whole range of
applications. From instrument control to intelligent
terminals.

And if that isn’t enough, we also offer 9 differ-
ent memory boards, 11 I/0 modules, 9 communica-
tions options, and an unmatched selection of periph-
erals and options. All supported by Digital’s
consultation, training, and 14,000 service people
worldwide.

It’s the total approach to micros. And it's why
Digital has sold more microcomputers than anyone.

For more information call our toll-free LSI-11
Hotline at 800-225-9220. (In MA, HI, AK and Canada,
call 617-467-7000.) Or send the coupon.

Digital Equipment Corporation, MR2-2/M65,
One Iron Way, Marlboro, MA 01752. In Europe: Digital
Equipment Co. Limited, Acre Road, Reading, RG2
O%U, England. In Canada: Digital Equipment of
Canada, Ltd. Or contact your ﬁ)ml Hamilton/Avnet
distributor.
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multifunction board.
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Microcomputer Products Group, MR2-2/M65,

One Iron Way, Marlboro, MA 01752.
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We change the way
the world thinks.
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TECHNOLOGY REVIEW

Color Graphics Workstation
Provides Line Drawing
In Low Price Configuration

Whizzard 6250 color graphics workstation
from Megatek offers CAD/CAM line draw-
ing capabilities in low priced terminal
configuration. Each unit consists of 13"
color monitor and graphics processor
packaged with keyboard and joystick con-
trol in desk style cabinet

A color graphics workstation that pro-
vides dynamic line drawing capabilities at
a low price for use in distributed CAD/CAM
applications, the WHIZZARD 6250 consists
of a 13” (33-cm) color raster monitor
packaged with a keyboard and joystick
control in a desk-style cabinet. Its 14-slot
chassis includes a graphics processor,
vector memory, RS-232 serial asyn-
chronous interface, and room for option
modules.

Megatek Corp, 3931 Sorrento Valley
Blvd, San Diego, CA 92121, designed
this RS-232 configuration to provide the
high technology graphics features of the
larger WHIZZARD 7250 color raster system
(see Computer Design, May 1980,
p 155) in a smaller unit that costs only
half as much. “The size and expansion
capabilities of the 6250 have been limited
intentionally so that the cost can be main-
tained at an affordable level for use by
more people,” explained Peter J. Shaw,
Megatek’s vice president and director of
marketing. “This means that it has a
smaller chassis, monitor, and power sup-
ply; offers only eight colors with no color
lookup table; and cannot be expanded to
use hardware modules for clip, rotate,
and scale transformations. Other than
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these exceptions, the two systems are
essentially the same.”

The unit incorporates the 7250’s pro-
prietary high speed digital vector
generator that provides an average pic-
ture element (pixel) writing time of 160
ns. It updates and manipulates complex
pictures 20-30 times/s. A long per-
sistence phosphor used on the monitor
eliminates screen flicker on the 13”
(33-cm) screen. Another significant
feature of the 7250 that has been retained
is the 4096 x 4096 virtual vector space,
which provides a high level of detail in
realtime steps from 512 x 512 through
4096 x 4096. To the user, this provides a
standard capability of displaying the en-
tire 4096 x 4096 area on the screen or
zooming in on some smaller viewport,
such as 2048 x 2048, 1024 x 1024, or
512 x 512, according to Shaw. “This
zoom feature is a true scaling, rather than
the pixel replication available on other
raster systems. Scaling causes more and
more information to be displayed, allow-
ing the user to see more and more of the
details contained within the 4096 x 4096
virtual display space.”

Write protection of individual bit planes
allows realtime data to be displayed
simultaneously with static overlays.
Double-buffered bit planes also permit
erasure of overlapping or intersecting
lines in a drawing without causing breaks
in the lines that remain in other planes on
the screen.

Use of a powerful bit slice architecture
microprocessor and the WAND 6200 soft-
ware package provides a high level of in-
telligence in the remote terminal, reduc-
ing communications traffic with the host
computer. A subset of the WAND 7200 soft-
ware system, WAND 6200 is written entirely
in ANSI FORTRAN, following CORE
guidelines established by ACM SIGGRAPH.
It provides support for all output func-
tions, including segment and memory
management control, display processor
control, display and segment attribute
control, and error generation control.
Since it is completely compatible with
WAND 7200, all programs written for use
on the 6250 will be compatible with pro-
grams written for larger systems, in-
cluding both vector refresh and color
raster types.

The system is priced at $17,500.
Deliveries are scheduled to begin in
March 1981.

Circle 354 on Inquiry Card

Procedure Development Software
Allows Oscilloscope Calibration
To Be Computerized

A software package designed to meet
growing pressures to modernize calibra-
tion lab procedures, the CG 551AP Scope
Cal Procedure development aid (SCPDA)
allows nonprogrammers to develop com-
puter aided -calibration procedures.
Tektronix Inc, PO Box 500, Beaverton,
OR 97077, developed the package to
govern operator actions and generation
of calibration signals thereby taking over
measurement of oscilloscope errors and
making comparisons to the user’s per-
missible standards.

The package allows a technician skilled
in calibration techniques to develop pro-
cedures that reflect his calibration
philosophy. The result is a step by step
procedure that will guide an operator
through the most involved calibrations,
eliminating the possibility of a critical step
being overlooked. In addition,
throughput is increased approximately
four times over manual methods and
easily analyzed management data are col-
lected.

Designed for use with the CG 551AP, a
microprocessor based oscilloscope
calibration generator that is fully program-
mable, the software forms an integral part
of a system using GPIB (General Purpose
Interface Bus, IEEE 488). Although the
CG 551AP Programmable Calibration
Generator can be used manually, it will
typically form part of a system that will in-
clude a controller (such as the Tektronix
4052 Graphics Computing Controller) for
program development and execution,
and may include a hardcopy printer or a
line printer for automatic documentation.
The SCPDA software is written in 4050
BASIC. The software assumes that the
operator is not familiar with program-
ming, and takes advantage of two
simplified approaches to incorporate the
calibrator’s knowledge. The first is a series
of questions that appear on the
controller’s CRT. The calibrator’s answers
to these questions form the foundation
for the software that will eventually run
the system. The second approach is the
“LEARN” mode, which allows the
calibrator to set function and ranges using

(continued on page 64)
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You're looking at a raster graphic™®
generated by the best family of high-
speed, high-resolution processors,
monitors, and peripherals available.
Dollar-for-dollar, they’ll outperform
any systems you can buy.

Our System 3400 display proces-
sor, for example, updates at 2 uSec/
pixel, draws vectors at 3 uSec/pixel,
and generates 9 nSec pixels at 60 Hz

Photo of actual CRT display.

il

refresh, for extremely fast, flicker- For details on a Lexidata raster dis-

free displays at peak 1280 x 1024 ras- play system, call (617) 663-8550 or

ter resolutions. write to us at 755 Middlesex Turnpike,
Versatile Lexidata systems let you Billerica, MA 01865.

configure and program for your par-
ticular arpplication..‘compr|ex l(Ji,rA\Da/r l-L_ LEX|DATA
CORPORATION

CAM or simple business graphics.
Unique look-up tables give you the
power to display 4096 colors (from
16.7 million hues) simultaneously!
You'll create and manipulate graphics
to the limits of your demands.

RASTER DISPLAYS...FOR THOSE WHO DEMAND PERFORMANCE
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TEK 8550 bevktchvient tas

16 bits of information

1. Self-contained and upward
compatible. The 8550 Microcomputer
Development Lab is the single-user
member of the new 8500 Modular MDL
Series, which also includes the 8560
multi-user system and the 8540 Ad-
vanced Integration Unit for the host com-
puter environment. The 8550 is a com-
plete microcomputer design tool, cover-
ing both software development and inte-
gration into the prototype. The 8550 can
also be used as a station on Tek's forth-
coming 8560 multi-user system.

2. Real-Time Emulation. Takes the
concept of emulation to a new perform-
ance level. Advanced circuitry eliminates
the need for wait states during program
execution and debugging. The emulator
processor now functions in real-time,
with its operation totally transparent to
the user.

3. Multi-Vendor Chip Support.
The 8550 MDL supports 26 chips in all.
The broadest support available any-
where, covering awide range of vendors.
With microcomputers as well as micro-
processors. The ultimate in design
flexibility.

Copyright © 1980, Tektronix, Inc. All rights reserved. 936



FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

on the new 8550 MDL.

4. 16-bit Support. You'll be able to
choose from an entire new generation of
16-bit processors. Tektronix has the high
performance tools to make it possible.
Assembler support is available now for
the 16-bit chips listed below. The TMS
9900 and SBP 9900 are fully supported
with emulation today. Real-Time Emula-
tion and Pascal support will be available
in stages for the 68000, Z8000 and 8086
beginning the third quarter of 1981.

68000 TMS 9900
Z8000 SBP 9900
8086

5.16-bit Trigger Trace Analysis.
Gives you highly sophisticated triggering
ability for selective snapshots of full-
speed code execution on the prototype
bus. Up to four data acquisition triggers
can be combined in a wide variety of
ways. Bus cycle resolution to 8 MHz.

6. 8-bit Support. Besides the most
up-to-date microprocessor coverage,
you can also take advantage of extensive
8-bit microcomputer support. All 8-bit
chip support includes real-time
emulation.

6800 8048 3870
6802 8039 3872
6808 8039-6 3874
Z80A 8035 3876
8080A 8021 F8
8085A 8022 1802
8049 8041A 6500/1

7. 8-bit Real-Time Analysis. An
optional Real-Time Prototype Analyzer
lets you extract both bus and hardware
logic at full operating speeds. You cap-
ture 48-bit words for storage in a 128-word
memory. Two triggers for precise data
acquisition.

8. Split-Bus Architecture. The
8550 uses one processor and bus for sys-
tem operation, and another for real-time
emulation. This architecture assures that
the emulator processor is denied access
to system memory, preventing the possi-
bility of a system crash during prototype
program execution.

9. Tree-Like File Structure. Com-
bines ease of use, rapid access and in-
depth organization. Allows files to be ar-
ranged in a predetermined hierarchy that
best supports your current situation. A
flexible tool that supports filing situations
from very simple to extremely complex.

- System 4
. volume' .

10. Advanced CRT-Oriented
Editor. Gives you the quickest path pos-
sible to perform many editing operations.
Lets you use screen-oriented editing as
well as line-oriented editing. Up and
down scrolling capabilities give you a
total window on all of your code.

11. Macro Assembly. The most
powerful assembler software available
today in a development system. Lets you
employ user-defined constructs and Ii-
brary resources. A conditional assembly
feature allows sophisticated user manipu-
lation of code at assembly time.

12. Pascal Compiler. Available in
true compiler form, producing executa-
ble object code. Pascal's structured for-
mat allows a modular approach to pro-
gramming. With extensions designed
specifically for microcomputer devel-
opment, Tektronix Pascal is ideal for
the “top-down” method of product
development.

13. MDL/ « Compiler. Tektronix’ ad-
vanced form of Basic, with many exten-
sions for microcomputer development.
Often the quickest route from concept to
fully developed code.

14. Transportable Emulators and
Software. If you need to expand to a
multi-user design environment, your 8550
can be incorporated as a workstation in
an 8560 multi-user system. Source code
and emulator modules can be readily
transferred to the Tektronix 8560 system.
If you move to a host environment, your
8550 emulator modules are totally com-
patible with the new Tektjonix 8540 Ad-
vanced Integration Unit.

15. Worldwide Service. For service
support, 36 centers around the globe.
You get fast on-site service no matter
where you are — without waiting weeks
for parts or repairs.

16. Full Tektronix Support. Train-
ing, documentation, applications en-
gineering. Nobody does it like Tektronix.
An entire series of classes on microcom-
puter design, from high-level language to
hardware/software integration. Applica-
tions engineers are available worldwide
to assist you.

For a bit more information, contact your
local Tektronix Sales Office

U.S.A., Asia, Australia, Central & Canada

South America, Japan Tektronix Canada Inc
Tektronix, Inc P.O. Box 6500

Barrie, Ontario L4M 4V3
Phone: 705/737-2700

PO. Box 1700

Beaverton, OR 97075
Phone: 800/547-1512
QOregon only 800/644-9051
Telex: 910-467-8708
Cable: TEKTRONIX

Europe, Africa,

Middle East

Tektronix International, Inc
European Marketing Centre
Postbox 827

1180 AV Amstelveen

The Netherlands

Telex: 18312

Tektronix

COMMITTED TO EXCELLENCE
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TECHNOLOGY REVIEW

front panel controls and to have these en-
tries automatically transferred to the con-
troller for use in forming the program.
All information acquired during this
process is automatically converted into a
simpler program format that will govern
the system’s operation. These procedures
can then be used by less skilled personnel
to test and calibrate oscilloscopes.
Besides governing operator actions
and generation of calibration signals, soft-
ware takes over much of the measure-
ment of oscilloscope error and all com-
parisons to the user’s permissible stan-
dards by accepting data from the CG
551AP or the controller keyboard. Measur-
ing accuracy is improved through ex-
tremely low noise content, which makes
measurements at low levels (40 V) prac-
tical; rise time, aberrations, and long-term
flatness performance; an updating of the
traditional timing marker method of tim-
ing oscilloscope sweeps; and the addition
of “slewed edge” approach, which keeps
pace with the fast sweep speeds used to
test digital circuitry (0.2 ns/div).
Circle 355 on Inquiry Card

Conferences Issue
Call for Papers Covering
Computers and Connectors

Areas of practical importance within the
broad scope of the art and science of
computer usage will be covered during
the Annual Conference of the Associa-
tion for Computing Machinery, to be held
Nov 9-11, 1981, in Los Angeles, Calif.
The program committee is soliciting
tutorials, proposals for panel discussions,
and short technical papers or surveys for
presentation with special emphasis on in-
novations or recent advances and the
connection between theory and applica-
tions.

Suggested topics include operating,
database, and distributed systems: pro-
gramming languages; artifical in-
telligence; software engineering; privacy
and security; computer architecture;
graphics networks, computers in
aerospace and the military; and simula-
tion.

Authors should submit four copies of
their work; proposals for special sessions
or tutorials should contain sufficient
details to explain the presentation.
Deadline for submission is Mar 7, 1981.
acM '81—Call for Papers, Village Station,
PO Box 24059, Los Angeles, CA 90024.
To be held by the Electronic Connector
Study Group, Nov 11-12, 1981, at the
Franklin Plaza, Philadelphia, Pa, the An-
nual Electronic Connector Symposium
will cover significant advances in the field.
Papers are invited in the areas of printed
wiring applications, data and documenta-
tion requirements, military and space ap-
plications and packaging, flexible and flat
cable circuitry, fiber optics, and test
methods and evaluation. Also of interest
are rf and emi applications, materials,
finishes, and platings, standardization
and reliability, IC packaging, backplane
interconnection wiring, and termination
and connector techniques.

Deadline for 200-word abstracts is Mar
20. Send to Papers Chairman, 14th An-
nual Connector Symposium, PO Box
167, Fort Washington, PA 19034.

Attn: ECLIPSE/NOVA" users!

Before you graduate to ‘Streamer Tape’ for disk backup,
check out our Model 130 Coupler.

In conjunction with an independent, high-quality streamer unit, Custom Systems’
Model 130 Coupler provides economical, ‘top-of-the-class’ performance.

When compared to DG's streaming tape subsystem, not only are
the data rates superior (up to 160 KBS), but the price of the coupler/

streamer combination is about $2000 less!

Model 130 Coupler features include:
® True 100 ips streaming!

e Full emulation of Data General 6026 Magnetic

Tape Subsystem.

® Microprocessor design to maximize streamer

performance.

e Software utilities for optimized disk image or selective

load/dump backup.

e Actual backup of 20 Mb disk in under 3 minutes.
® Alternative operation in conventional start/stop mode. |
e Compatibility with industry standard NRZI/PE for-

matted tape drives.
e Two-year warranty.

e $1490 complete with manuals and cables.

Contact us today for a detailed data sheet.

2415 Annapoiis Lane

CUSTOM SYSTEMS INC

Minneapolis, Minnesota 55441
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*Trademark of Data General Corporation.

Telephone: (612) 553-1112 Telex: 290975

CIRCLE 35 ON INQUIRY CARD
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Whether you want start/stop or streaming,
Cipher has the tape drive you need.

Cipher Data Products is the ieading independent
manufacturer of tape drives. That means we can give you
more combinations of size, speed, capability and cost for
meeting any application you can name. From our high
performance yet cost-efficient vacuum column drives to
our low cost and versatile streaming drives.

Take our exciting

hih erformers.

There may be other vacuum column drives, but

only Cipher’s 900 Series gives you these exclusive features:

(] quiet operation

(] internal diagnostics

[J low power usage

[ no changing of 50/60 Hz belts or pulleys

The 900 Series uses built-in Z-80 intelligence and far
simpler mechanical design to provide total closed loop control
for gentle tape handling. You get your choice of 45, 75 or 125
inch per second speeds in NRZI/PE recording formats.

Catch the excitement!

Call us today at (714) 578-9100. Or write for
our free product brochure—10225 Willow Creek Road,
San Diego, California 92131.

ner
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Small Computer Family
Includes 32-Bit Multiprocessor
Superminicomputers

DPS 6, a family of 10 models covering a
range from entry level to supermini class
machines, responds to the changes being
made in the way computers are used.
Announced by Honeywell Information
Systems, 200 Smith St, Waltham, MA
02154, the family includes 16- and 32-bit
models based on the advanced
technologies and bus architecture of the
existing Level 6 line. The company also
addressed the office automation area with
the introduction of a word processing ap-
plication facility and communicating
shared resource systems running under
the GCOS 6 operating system.

With performance levels that begin at
about twice that of the Level 6 Model 23
and reach to approximately three times
that of the Model 57, all models have a file
commercial instruction set. Systems are
targeted at data processing, transaction
processing, office, and network applica-
tions, and are packaged to fit them while
offering growth and expansion flexibility .

Based on the Level 6 architecture, the
family’s machine level instruction set is
identical to that of recent large Level 6
models. Three processors are used in the
series. In the 6/30 the processor occupies
just one board slot yet offers a traditional
minicomputer instruction set, as well as a
full COBOL oriented set claimed to be bet-
ter than that of most mainframes. Sup-
plied are decimal arithmetic that supports
normal COBOL data types directly in hard-
ware, binary-decimal conversion, and
character string editing, as well as func-
tions such as searching an array of
character strings for match or mismatch
on a given substring. In addition, the pro-
cessor includes a memory management
unit with segmentation, relocation on a
segment to segment basis, and four-ring
protection structure.

In the DPS 6/48, an optional floating
point processor can be added. This unit’s
processor introduces a second slave pro-
cessor board to handle the commercial
instruction set more effectively. Cache
memory, added in 6/70 systems improves
performance significantly. Top of the line
6/90 models, however, switch to a 32-bit
processor while retaining software

66

compatibility with 16-bit members of the
family.

This processor adds a full set of 32-bit
functions to those provided by the Level
6 Model 57 without altering existing func-
tions or introducing emulation modes or
registers. Instruction set, register struc-
ture, and memory and 1/0 busing, as well
as internal CPU implementation, are all
designed to allow smaller systems to be
upgraded and to provide greatly in-
creased throughput. 32-bit registers are
added without altering the 16-bit general
registers and address registers.

The Megabus structure of previous
processors has been extended to double
its throughput—from 6.5M to 13M
bytes/s. Compatibility with existing units
allows any 16-bit controller to be plugged
into the 32-bit bus without the need for
adapters, multiple buses, or duplicate
controller lines.

Performance is attained by the struc-
ture’s three pipelined processors. The
central processor obtains the instructions,
develops addresses, and executes short
traditional binary instructions. Acting as
slaves, the other two processors pick up
and execute commercial and scientific in-
structions, respectively, leaving the cen-
tral processor free to fetch the next in-
struction and begin processing it. With
this structure, basic instructions are exe-
cuted in a fraction of a microsecond.

At the low end of the DPS 6 family are
the DPS 6/30, /32, and /34, which are
5-slot megabus units in 30” (76-cm)
cabinets. Main memory sizes range from
128k to 256k bytes. Also in this group is
the DPS 6/38, which has a 10-slot
megabus and a maximum memory
capacity of 768k bytes. In typical con-
figurations, prices range from $28,800 to
$75,000.

In the mid-range are DPS 6/48, /54, /74,
and /76, all 16-bit machines that are field
upgradable to 32-bit systems. The /48
and /54 come with a 20-slot, 32-bit ex-
pandable Megabus and a 60” (152-cm)
cabinet. The 6/48 can accommodate up
to 32 communications lines and offers a
performance level 30 to 100% higher
than the Level 6 Model 33, substantially
more memory capacity, and wider con-
figurability. The 6/54 handles up to 40
communications lines and in COBOL-
oriented environments is 20 to 100%
faster than a Level 6 Model 43. Both

systems have a memory capacity of up to
1M bytes.

The 6/74 comes with a 20-slot
Megabus, accommodates 40 com-
munications lines, has a maximum
memory of 1M bytes, and offers up to 1G
bytes of mass storage. The 6/76 comes
with 30-slot Megabus, accommodates 64
communications lines, has a maximum
memory of 2M bytes, and offers up to 2G
bytes of mass storage. Both have 60”
(152-cm) cabinets and incorporate a fast
cache memory. All four upgradable
models are available with an optional
scientific instruction processor in addition
to the standard commercial instruction
processor. Typical systems are priced
from $50,000 to approximately
$200,000. The DPS 6/54 has 30 to 50%
more processing power than the Level 6
Model 43; 6/74 and 6/76 are each 30 to
100% faster than the Level 6 Models 43
and 47, respectively.

In the 32-bit category, the 20-slot 6/92
with the 32-bit megabus chassis, CPU,
cache, commercial and scientific instruc-
tion processors, 1M-byte memory (64k
chips), 64 communications lines, 2 disc
drives, console, and 600-line/min printer
is priced at $223,400. The DPS 6/96 with
40-slot, 32-bit megabus chassis, cache,
Cclp and siP, 4M bytes of 64k chip
memory, 112 communications lines, 4
disc drives, console, 900-line/min
printer, 2 tape drives, and card reader
sells for $461,800. 16-bit models will be
available in the first quarter of 1981, and
32-bit models in the fourth quarter.

Office automation products include a
word processing applications facility
called Word Processing 6, which runs on
DPS 6 and Level 6 small computers under
the MOD 200 and MOD 400 executives of the
GCOS 6 operating system, plus two
models of a DPS 6-based Administrative
System with up to 4 and 16 workstations,
respectively. The application facility and
the administrative system both provide
text editing and revision, storage and
retrieval of boilerplate text for inclusion in
any document, multi-indexed document
filing and retrieval, merging of standard
and variable text from different
documents, formatting, prevention of
unauthorized access, and a document
distribution capability for sending and
receiving documents between business
locations. Circle 356 on Inquiry Card

COMPUTER DESIGN*FEBRUARY 1981



The smallest
1/2 megabyte
microcomputer
has the biggest

feature of all.




50 megabucks

worth of software.

Sure, it’s handy to get our HP 1000 L-Series
microcomputer on just two boards —with a single board
holding the full 1/2 megabyte of memory! But, before
you consider buying any microcomputer, you should
look beyond the hardware to the software.

After all, that’s where most of the time and
money is often spent in developing a microcomputer-
based system. But you can eliminate almost all that
effort by using an L-Series. With $50 million worth of
software development behind it, you only have to worry
about developing your applications programs.

The L-Series offers you the ideal combination of
HP’s big system software and economical microcom-
puter hardware. So you can build cost-effective solu-
tions for data acquisition and control, communications,
factory automation and a whole range of other products.

Designer software.

With the minicomputer software that HP has
been perfecting for more than a decade, plus our Model
10 Development System, you'll find it’s easy to create
the system you need.

You can start with either RTE-L or RTE-XL, our
powerful multi-programming, multi-user operating sys-
tems. Their modular construction lets you build the real-
time computing environment your applications pro-
grams demand —programs you can develop in Assem-
bler, FORTRAN 4X, BASIC and PASCAL. And our HP
DSN networking software makes it simple to put low-
cost computing wherever you need it.

Data base management on a board computer?
With our IMAGE DBMS, you've got a powerful tool
for simple and efficient data management. And you
can easily picture the possibilities offered by our
GRAPHICS/1000 software. Like our other software
packages, these are all upwardly compatible throughout

the entire HP 1000 line, giving you an easy growth path
to even higher performance.

Efficiency across the board.

How to handle all this software power? Simple.
We used an advanced distributed intelligence architec-
ture that puts a separate LSI I/O processor on each
interface board. This means each processor has its own
direct channel to the entire 1/2 megabyte memory. (We
used state-of-the-art 64K RAMS to put the 512K bytes
of memory on just one board.) And with the CPU free
to concentrate on computation, you get significantly
increased throughput and exceptional microcomputer
performance.

A range of solutions.

The L-Series comes in a variety of configurations
to meet your needs best —from boards and boxes to en-
tire systems. Prices start at only $1968 for a starter set
that includes CPU, 64KB memory and one I/O board.

Like our other OEM products, the L-Series is
backed by our full range of customer services —includ-
ing worldwide software and hardware support.

If you'd like a hands-on demonstration, just con-
tact your local HP sales office listed in the White Pages.
Or write for more information, and our new OEM cata-
log, to Hewlett-Packard, Attn: Joe Schoendorf, Dept.

396, 11000 Wolfe Road, Cupertino, CA 95014.
HEWLETT

. PACKARD

U.S. OEM prices in quantities of 100.
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HE WORLD IS GOING.
IS ALREADY THERE.

Harris recognized the enormous potential of CMOS in 1971,
\\\\ and has pioneered this low power technology with an
impressive list of Harris CMOS ““firsts’’:
- * First 4K CMOS RAM
e First 4-inch CMOS wafers in production
» ¢ First CMOS PROM
¢ First 64K CMOS RAM module

Choose from these proven Harris performers

today:
e CMOSRAMS 64K Module — 8K x 8
4K — 1K x4 16K x 4
4K x1 e CMOS Microprocessors
IK —1K X1 6100 Family
256 x 4 Peripheral Circuits

Look for these exciting Harris developments
tomorrow:

¢ |6K CMOSRAM ¢ 8K CMOS EPROM

HM 6516 HM 6758
* 4K CMOS PROM ¢ 16K CMOS EPROM
HM 6641 HM 6716

A decade of technological innovation and proven
performance make Harris today’s recognized leader
in CMOS technology — delivering years-ahead
products at down-to-earth prices. Call the Harris
Hotline: 1-800-528-6050, Ext. 455, for Authorized
Distributor or Expedited Literature Service. Or,
write: Harris Semiconductor, Dept.: 53-035A,
P.O. Box 883, Melbourne, FL 32901.

Harris Technology HARRIS
i o R SEMICONDUCTOR
Your Competitive Edge PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION
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Enhanced 1BM Compatible
Disc Controller Emphasizes
Data Availability

A disc storage control unit for use with
1BM and plug compatible mainframe com-
puters, the 38304 provides two indepen-
dent paths—called storage directors—for
transfer of data and file positioning com-
mands between processor channels and
disc storage units. In making the an-
nouncement Control Data Corp, Box 0,
Minneapolis, MN 55440, concurrently
revealed plans for future IBM compatible
disc drive and controller products which
include a series equivalent to the 3880
control unit and associated discs such as
the 3380 drive.

Design of the controller emphasizes
data availability as well as capacity and
performance, while reducing space,
power, and cooling requirements. This
unit provides the capability of two
IBM 3830 controllers but occupies one-
third the space, and uses one-fifth the
power.

Each storage director of the controller
operates independently, can be serviced
individually, and includes its own power
supply that is capable of operating both
directors automatically if the other supply
fails. The controller can be attached to
block multiplexer channels of IBM 4300
series groups 1 and 2, 303X, and /370
series processors. Each storage director
can access up to four processor channels
with the addition of optional 2- and
4-channel switches.

In a 4-channel configuration, an in-
dividual storage director can control up to
four strings of drives—a maximum of 32
actuators—to provide a total capacity per
director of more than 20G bytes of data.
Disc drives that can be attached include
the 317M- and 635M-byte 33501 and
33502; the 100- and 200M-byte 33301 and
33302; and equivalent IBM 3350, 3333 and
3330 drives. A combination of 38304
storage controller and the 33502 disc unit
will provide performance and capacity
that are equivalent to that of an IBM 3350
subsystem, yet will use only half the
power and take half the space.

Circle 357 on Inquiry Card

Japanese Language
Information Processor
Handles 9000 Ideographs

A Japanese language information pro-
cessing system adds full Japanese
language processing capabilities to an ex-
isting alphanumeric-Katakana based
system. Announced by its joint
developers NCR Corp, Dayton, OH
45479, and its subsidiary, NCR Japan,
Ltd, the system is called JAPAN (for
Japanese Advanced Processing Architec-
ture by NCR). This announcement was
coupled with introduction of 1-8290 family
of computer systems that support both
conventional alphanumeric-Katakana
processing and the JAPAN software.

A minimum system, capable of han-
dling approximately 3600 different
ideographs, can be expanded as required
up to a maximum system accom
modating approximately 9000 different
characters. Existing 1-8200 users can
upgrade by adding JAPAN software,
Japanese language video display, and
Japanese character printer to their cur
rent configuration. Display units and
printers located at remote sites in a pro-
cessing network can interchange data
with a Japanese language processor over
standard communications lines.

Circle 358 on Inquiry Card

IGD - Interactive ‘‘Grafic’’ Digitizer. . .from $9865

(User Programmable)

11" x 17" Tablet
.001"' Resolution

Graphics CRT (512x256) 96K RAM

At last, a complete Interactive Graphics Digitizer for your CAD
application at an unbelievable low cost. GTCO’s IGD unit pro-
vides all hardware and software required for small to medium

data base applications.

The IGD System is designed for entry, display, editing, storage,
analysis, manipulation, including zooming and windowing of
graphics data. It includes facilities for optional output devices
e.g. plotter, printer, modem, etc. It can be used in diverse appli-
cations — education, research, manufacturing, aerospace, elec-
tronics, mapping, architectural, medical and others. It can function
as a stand-alone CAD Graphics Unit or as a graphics preprocessor

for a large host graphic system.
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Keyboard/Keypad
Dual Z80 Micro Processor GTCO's FORTRAN, GRAFIC
16-Button Stylus or Cursor Dual Mini-floppy (320K)

CA: (408) 996-8493

8-1/0 Ports

CAD software.

GTCO Corporation

1055 First Street, Rockville, MD 20850
Telephone (301) 279-9550, Telex 898471

IL: (312) 257-3282
FL: (305) 724-2872 London: (0895) 39812
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Processor Family Doubles
Power of Predecessors

Models 5860 and 5880, single- and dual-
processor units in the 580 family use air
cooled LsI technology, advanced
microcode techniques, and an additional
class of firmware called macrocode. The
580 series comprises the most powerful
units produced by Amdahl Corp, 1250 E
Arques Ave, Sunnyvale, CA 94086.

Series 580 model 5860, a uniprocessor
configuration, provides twice the process-
ing power of the 470 v/8, and represents a
compatible evolutionary extension to the
470 series. Built using air cooled LSI
technology, it allows up to 32M bytes of
main storage and 34 1/0 channels, and
occupies about 40% less space than 470
configurations. The system is supported
by MVS/SP, VM/SP, and ACP operating
systems, and can be field upgraded to a
5880.

Model 5880, a complete dual-processor
complex, offers 36 channels and 32M
bytes of main storage. Supported by
MVS/SP and VM/SP, this tightly coupled
configuration offers 3.4 to 3.6 times the
performance of a 470 v/8.

Circle 359 on Inquiry Card

Options Extend
Source and Measurement Range
Of Discrete Test Systems

Options extend the source and measure-
ment range of T300 family discrete test
systems to permit testing of high power
and low current devices. Introduced by
Teradyne, Inc, 183 Essex St, Boston,
MA 02111, the options are M181 Low
Current Instrument, M195 Thyristor Test
Adapter, and M160 Multiplexed Current
Source.

The low current instrument performs
leakage measurements on FETs down to
100 fA with 10-fA resolution. The system
addresses the severe problem of heat
transfer encountered when measuring in
the 10-'* A range. Two independently
programmable voltage supplies, an am-
meter for measuring from 200 pA to
100 mA, and data bit storage for two

multiplexed test stations are also pro-
vided.

Optimized for testing SCRs and triacs,
the M195 meets requirements for thyristor
testing by providing accurate, clean test
pulses, preventing false triggering due to
dv/dt, and allowing variable test time for
holding current testing. The option’s
three independently programmable
bidirectional power supplies are accurate
to 1%. Test times are software con-
trolled. A current supply up to 5 A can be
provided for 100 us to 10 ms, allowing I,
testing of 50 to 400 Hz devices.

Requirements for testing high power
devices are met by the M160 multiplexed
current source. The unit can provide
160 A of collector current and 50 A of
base current at up to 12 V, and can per-
form breakdown tests at 800 V and
1EBEAL

Circle 360 on Inquiry Card

Low Cost System Uses
Data Streaming to Search
Large Data Bases

Associated File Processor, a special pur-
pose hardware system, retrieves text and
document information from large data
bases. Operating standalone or as a sub-
system to a large computer, the system
from Datafusion Corp, 5115 Douglas Fir
Rd, Calabasas, CA 91302, provides ef-
fective character matching at 9G bytes/s.

Replacing elaborate software systems
running on large mainframes, the AFP
uses data streaming handled by the
AXP-100 associated crosspoint processor,
firmware and user software, PDP-11 pro-
cessor, user frontend system, and con-
ventional disc units. It scans contents of
the database disc at a rate of 1.2M
bytes/s with 8k bytes of parallel query
term memory.

The data base is maintained on disc
systems accessible by both AFP hardware
and the cpu. Documents may be stored
as completely full text or may be partially
or fully formatted. Queries are generated
online and may be input from several CRT
displays simultaneously. A natural
language query can be formatted from a
few key words or more efficiently using
Boolean expression forms.

Outstanding queries are collected, key
phrases and terms extracted and loaded

into memory by the AFP, before it starts
the search. During a search, the CPU is
free for other chores since its bus is
disconnected from the search disc.

Retrieval and review of documents is
performed on user demand, and can oc-
cur either during or after a search.
Documents of interest may be saved in a
user’s personal file for later review, output
to other devices, or made into reports for
hardcopy review.

Five configurations of the system range
from model AXP-100 with AFP and disc
controller, firmware, and user software
for $39,000 to an AXP-300T16, which in-
cludes AFP, PDP-11, disc and controller,
magnetic tape unit, line printer, 16 CRT
terminals, and workstation concentrator,
priced at $179,000.

Circle 361 on Inquiry Card

Entry Level Computers
Provide English Language
For User Programming

A user programmed computer DAVID
functions as a standalone computer or as
an intelligent terminal in a system of up to
20 users. Featuring 1.25M bytes of
floppy disc storage and a choice of
printers, the system’s built-in logic effec-
tively performs storage, retrieval, and
processing on data.

Logical Machine Corp, 1294 Hammer-
wood Ave, Sunnyvale, CA 94086, has
provided the machine with capability to
operate in most spoken languages, in-
cluding French, German, Italian, Por-
tuguese, and Spanish, as well as English.
Most standard programming chores have
been eliminated, allowing users to con-
centrate on applications. The system’s
English language requires significantly
fewer instructions and shorter programs
than BASIC or COBOL, achieving greater
programmer productivity.

The system provides 1.25M bytes of
floppy disc storage, 64k bytes of
memory, and a choice of printers. Up to
20 of the units can be attached to a larger
central storage file unit, which arbitrates
use of files and records for each. In this
configuration each DAVID operates as a
standalone computer while utilizing the
larger system’s filing resources.

Circle 362 on Inquiry Card
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[ION FOR THE 8048.
[MION FOR THE 6801.

Nobody builds a better emulator.
Not Intel. Not Motorola. In fact, the
uSE MicroSystem Emulator lets you
run the Intel 8048 family at full 11MHz
speed (something the Intel emulator
doesn't). For the Motorola 6801/03,
we give you an emulator that doesn't
intrude on user space. It's transparent
to the system under development.
And here's the gotcha: One uSE supports
both microcomputers.

One uSE. 15 uP's. With the Micro-
System Emulator, your mini-based
computer becomes a universal 8-bit uP
. development system. For 15 micro-
processors. Just change Millen-
nium'’s inexpensive uP emulation
modules and cross assemblers.
And here's more good news,
if your development system
is no longer dedicated to
a single P, neither
are you.

Real time. The
MicroSystem

CIRCLE 39 ON

Emulator emulates at the highest
clock rate of the microprocessor.
No artificial wait states. It's trans-
parent to the system. That means
more accurate debugging.

More productivity for your system.
Use uSE's to add development stations
to your mini. Develop hardware and

software simultaneously. Then integrate.

With the same system. Or, add uSE's
to your dedicated microprocessor
development system and turn it into an
undedicated multi-user development
network.

Now, price. Stand-alone or as part of
your hardware/software development
system, the MicroSystem Emulator

is probably the best in-circuit emulator
at any price. Yet, the base price is

just $5,250. And individual emulation
modules and cross-assemblers are
available for 15 uP’'s and uC's. Starting
at $1,375 for the module and $550
for the cross-assembler.

Seeing is believing. Want a hands-on
demonstration? Call us at the toll free

number below. We'll be on your door-
step. In real time. No hurry? Circle the
demonstration number. We'll call you.
Just interested? Swell. Circle the
information number.

TEST YOUR SYSTEM
WITH THIS.

The MicroSystem Analyzer.

Low cost board and system test
for pP-based systems. Right down
to the node level.

MILLENNIUM

Millennium Systems

19050 Pruneridge Ave.
Cupertino, CA 95014

Demonstration: Circle Reader Service Number
Information: Circle Reader Service Number

(800) 538-9320 Toll Free
(800) 662-9231 in California
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SOFTWARE

Database Machine
Solves Problem of
Resource Saturation

A backend database system that
organizes data within a computer to suit
specific needs makes accessing and up-
dating far easier. Offered as a solution to
the problem of resource saturation by
Software AG of North America, Inc,
Reston International Ctr, 11800 Sunrise
Valley Dr, Reston, VA 22091, the
machine provides a means of offloading a
database management system freeing up
to 60% of the mainframe’s time to per-
form other tasks.

Basically a mainframe computer that
attaches to a host computer through a
special communications system, the
machine incorporates a special processor
which serves to contain the system itself.
The externally supported processor (ESP)
mainframe is compatible with 1BM /360,
/370, and 4300 series processors, and pro-
vides their functions. The database
machine (DBM) communicates with the
host computer through a special channel
to channel communications system
(ctcs). The DBM contains the database
management software ADABAS, while the
host computer executes the applications
programs.

The ESP processor combines extensive
microcoded instruction capability with
fast executing ECL hardware that supports
a machine cycle speed of 50 ns, and of-
fers processing speed of 0.75M instruc-
tions/s. It uses a common micropro-
grammed, bus driven architecture that
allows simple field upgrading of CPU,
memory, and 1/0 channels via printed cir-
cuit board changes. The mainframe con-
tains 2M bytes of main memory, one
byte-multiplexer channel, and two block
multiplexer channels, and provides an in-
tegrated channel to channel adapter.

Designed to facilitate the transmission
of commands, data, and status informa-
tion between the host computer and the
backend machine, the CTCS communica-
tions system consists of a user machine
communications module residing with
the host computer and data base machine
communications module in the backend
processor. These modules are joined by a
high speed channel to channel link which
facilitates increased database perfor-
mance.
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ADABAS offers a simple data base
design. It is an inverted list, multithreaded
system that facilitates a relational hierar-
chical or network view of the data. Func-
tions are distributed between the two
computers. The nucleus resides with the
DBM, where all updates, finds, adds,
deletes, and disc management take
place. Applications ' programs, which
reside with the host, call ADABAS through
the communications interface module
and are translated for transmission to the
data base machine through the CTCS.

The DBM can function in different con-
figurations depending on needs of the en-
vironment. A number of host machines
can communicate with one DBM, or a
number of DBMs can communicate with
one or more hosts. Host mainframe may
be any IBM /360, /370, 303X, 4300, or plug
compatible unit under 0S or MVS
operating system. DBM runs under VSI.
ADABAS requires about 256k resident
memory in the DBM. Channel to channel
software requires less than 20k in each
mainframe.

Circle 363 on Inquiry Card

Standardized Color Graphics
Software System for Process
Control Applications

Color Graphics System (CGS) can be used
to create, modify, and display color im-
ages related to a range of industrial pro-
cess and electric utility plant operating
parameters. Introduced by Scientific
Systems Services, Inc, 1135 John Rodes
Blvd, Melbourne, Fl 32901, the software
interfaces with Aydin 5215 display
generator and color monitors plus either
Modcomp, PDP-11, or Sel 32 computers.
Since it is written in FORTRAN 1V, it is easily
convertible to other computers that have
a FORTRAN compiler and file 1/0
capabilities.

The system enables users to keep in-
formed about various plant conditions at
a number of remote locations. Flow lines
of electricity or fluids, or other diagrams
of systems or processers can be drawn
and displayed. Operators can create,
modify, delete, and save images from the
main color monitor. Images can be
displayed on any monitor connected to
the system.

Dynamic display capability allows cer-
tain conditions or point values to alter the
image so that it can be detected easily.
Open and closed valves can be different
colors and alarm conditions can be
shown by blinking signals.

Circle 364 on Inquiry Card

Flexible Software Speeds
Development of Factory
Data Collection Systems

An enhanced version of Transactor
definition language (TDL) software incor-
porates years of programming experience
into an easy to use English method of
programming without coding sheets, key
punching, or prior programming ex-
perience. The flexible TDL software
system from General Automation, Inc,
1055 S East St, Anaheim, CA 92803,
permits fast low cost configuration of fac-
tory data collection terminals to meet in-
dividual requirements and supports a
total system consisting of the company’s
processors and Transactor data collection
terminals.

The software is tutorial and interactive.
A user simply answers a series of ques-
tions that appear on a CRT screen. During
configuration of the transaction network,
functions, formats, prompts, error
messages, and other features can be
defined for each terminal in the system.

The package includes software to sup-
port a load sharing redundant processor
configuration, which offers maximum
data collection reliability and system up-
time. It is capable of interfacing to ap-
plications currently written in FORTRAN or
COBOL, and of handling existing 80-col
punched cards.

Circle 365 on Inquiry Card

CAD Software Runs
Engineering Analyses on
Superminicomputers

A CAD package running on Harris Corp’s
500 and 800 supermini systems under the
Vulcan operating system performs
engineering analyses cost effectively.
ANSYS software, developed by Swanson
Analysis Systems, Inc, PO Box 65,
Houston, PA 15342, cuts the cost of data
preparation and review of results.

The finite element CAD package
enables engineers to solve a variety of
problems in structural analysis, heat
transfer, thermal fluid flow, thermoelec-
tricity, and wave motion analysis. Using
the interactive package, engineers can
graphically review data as they are input
and modified, guaranteeing that the
model and boundary conditions are ac-
curately defined before the job is pro-
cessed. Interactive graphics available with
the system simplify the review of results
and are more informative than conven-
tional printouts.

Circle 366 on Inquiry Card
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iger with

a bigger bite.

Introducing the remarkable 132-column
Paper Tiger™ 560. The first full-width matrix
printer to give you fully formed characters
for a low $1695.*

The new 560 features a staggered nine-
wire ballistic type print head that overlaps
dots in both horizontal and vertical planes.
It bi-directionally prints up to 150 dense, text
quality characters per second.

The 560 also features a reliable cartridge
ribbon that lasts up to four times as long

resents a breakthrough in matrix printing
ring the user excellent print quality wit]
ce of a matrix printer. Employing a uniq
red column' head manufactured by Integr

creates high quality printouts by overla

Paper Tiger 560 Print Sample
as spool and cassette ribbons, separate

heavy-duty stepper motors to drive the print

head and advance the paper, plus true
tractor feed.

And famous Paper Tiger performance
comes with every new 560. Like fixed or

proportionately spaced text, programmable

tabbing and business forms control, auto-
matic text justification, print formats to 220

columns, parallel and serial interfaces, self-
diagnostics, and more. All inside the most
compact printer of its kind.

Need more stripes? Dotplot,” our high-
resolution raster graphics package, is stan-
dard on every 560.

For data processing, word processing
and small business applications, this is your
Tiger. The business-sized Paper Tiger™ 560.

It's a Tiger you can count on.

Call TOLL FREE 800-258-1386 (In New
Hampshire, Alaska and Hawaii, call
603-673-9100.) Or write: Integral Data
Systems, Inc., Milford, NH 03055.

Tiger560

- Integ.,ral Data Systems, Inc.

*Suggested single-unit U.S. price. Very generous OEM discounts available.
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High cost
wrap/pin boards

Save money, save time! Wire your
boards faster, easier than ever before

—with the RN CJUTJR AL =E ST
point-to-point IDC wiring system.

Here is a wiring system that does what wrap/pin does—
but does it faster, easier. The wire is simply pushed into
the “Quick/Connect” tine which pierces the insulation
(IDC) making a gas-tight connection between wire and
terminal. “Daisy chain” wiring is accomplished with no
break in the wire, no insulation stripping.

You'll never willingly use wrap/pin for boards again.
Consider these advantages:

‘High speed wiring simplicity— You connect just

one wire per connection. There is no time-con-
suming insulation stripping as needed with
wrap/pin.
Fast, easy wiring changes —Repair or modify
boards by simply removing the individual wires and
quickly re-wiring. Field wiring modifications are simple
and fast.

‘Meets highest reliability standards —Durable
four-finger BeCu contacts and fully heat treated IDC
tines insure gas-tight performance.

‘High density low profile boards —The “Q/C”
board profile is only 0.235" compared to the 0.703"
wrap/pin board. “Quick/Connect” boards go right
into production racks.

Wiring machines available —The semi-automatic
wiring machines now in use can be readily modified
for the “Q/C” system. Also, semi-automatic “Q/C”
machines are available.

This is not just a “dream” system. A major electronics firm
is currently using the “Quick/Connect” system on a regular
basis.

“Quick/Connect” socket boards, ready for wiring, are available
in several standard configurations or can be developed to meet
customer specifications.

Sockets and terminals supplied on

Socket 4
$r strips for easy board insertion.

Terminal

Write or call today for
full details on this new
point-to-point wiring sys-
tem that will obsolete wrap/
pin boards. The time and
money savings are truly
phenomenal!

ROLINS ON
NUGENT ING

800 East Eighth Street, New Albany, Indiana 47150 * Phone: (812) 945-0211—TWX: 810-540-4082
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An ‘“‘eyeball” comparison tells you instantly that “Quick /Connect”
has got to be faster to wire, far less costly than wrap/pin boards!

800 East Eighth Street

Send me full details on your new “Quick/Connect” board wiring system. R” New Albany, Indiana 47150

Namekeassie Selle s oo me. - Soeee —ahem, =08 o b ald o W iflE
Company.

Address

City.

My possible application is
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SOFTWARE

Software Development Tool
For PDP-11 Eases
Programming Tasks

Central Software allows users to perform
system development and maintenance
functions interactively from a video ter-
minal. Previously available only to
IBM/CICS users, a version specifically
designed for PDP-11 users has been re-
leased by Planning Research Corp, 1764
Uid Meadow Lane, McLean, VA 22102.
The package includes up to eight levels
of security controls, screen formatting,
automatic edits, a database manager, and
programmer/user aids such as online ap-
plication programming, debugging,
diagnostic aids, and message switching.
By eliminating many of the redundant
coding tasks usually associated with ap-
plication programming, it allows pro-
grammers to concentrate on the quality of
their realtime transaction processing
logic.
Circle 367 on Inquiry Card

Terminal Application
Processing System Makes
Computers Easier to Use

An advanced version of terminal applica-
tion processing system (TAPS) for 50-series
systems increases productivity by simpli-
fying operation and offers several levels
of security. Available from Prime Com-
puter, Inc, Prime Park, Natick, MA
01760, Prime/TAPS allows any applica-

tion system to be moved to IBM or other"

equipment, making the system useful in
distributed data processing.

The package consists of three basic
modules: communication interface, pro-
gram manager, and data manager. With
the system, software applications can be
developed faster than usual because the
system performs many functions such as
screen handling and file retrievals. Com-
plete interactive business applications can
be implemented without a single line of
written code.

Circle 368 on Inquiry Card

Realtime Native Code
Pascal Has
Multitasking Extensions

Pascal compiler not only has extensions
for realtime and multitasking operations
but can communicate with modules
written in other languages. Designed by
Computer Automation, Inc, 2181 Du-
pont Dr, Irvine, CA 92713, for its Naked
Mini 4 series of minicomputers, the com-
piler produces fast running native
machine code that executes under both
0S4 and RTX4 operating systems.

NM4 Pascal is defined as a superset of
the proposed 1SO draft specification for
Pascal, and maximizes portability of ex-
isting Pascal applications to the
company’s processors. The compiler sup-
ports compilation and linkage of separate
program modules written in Pascal,
Assembler, or one of the other NM4 struc-
tured languages.

The compiler executes under 0S4 on
either NM4/10, 4/30, or 4/90 with 128k
bytes of memory, rotating memory, ter-
minal device, and line printer. Execution
of the runtime can be under 0S4 or RTX4.

Circle 369 on Inquiry Card

FORTRAN Version Extends
Language's Power
And Efficiency

Released by ADP Network Services, Inc,
175 Jackson Plaza, Ann Arbor, MI
48106, FORTRAN version combines
features of previous FORTRAN versions
with those of recent releases from DEC
and adds features that enhance problem
solving capabilities. More efficient than
older versions, the package provides sav-
ings of up to 50% on some operations.
Among the features provided are
dynamic arrays with an arbitrary number
of dimensions for all data types; STRING
data type with complete string handling
capabilities, including concatenation,
substring selection, and automatic con-
version routine; and extended character
set. Expanded free format source input
statements, any number of subscripts on
arrays, array bounds which may be
negative or zero, and symbolic names for
constants are also provided, as are com-
piler macro definitions. The compiler is
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able to read data written in any of the
company’s other programming
languages, and offers comprehensive er-
ror checking and diagnostics, global op-
timization, and enhanced sequential and
random access 1/0 capabilities.

Circle 370 on Inquiry Card

System Development Software
Enhanced to Support
Database Management

Application system development soft-
ware Genasys Release 3.07 supports DBMS
as well as the IBM 3800 laser based page
printer. Available from Genasys Interna-
tional, Inc, 17 E 45th St, New York, NY
10017, the software automates major
segments of application development
from initial design through source code
generation and final documentation. It
helps analyst and user compile, review,
and revise a design manual that becomes

the basis for automatic generation of
COBOL or PL/I source code. Final system
documentation is generated automat-
ically to support maintenance of the
system once it has been implemented.

The release extends the maximum size
of an overall database definition and ex-
pands support of the use of segment
search arguments under IBM's information
management system. Other changes
allow ISAM type and sequential files to
have records located in the file definition
area instead of in working storage.
Another enhancement enables the user
to set any CICS attribute byte to any value
desired.

Under the system, IBM’s 3800 printer can
be designated as the device on which the
design manual is printed as well as the
output device for reports from the system
under development. The software runs
on IBM compatible mainframes but pro-
duces source code that can be compiled
and run on a variety of computer
systems. Online design support under the
Specifier package requires CICs.

Circle 371 on Inquiry Card
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17+ MEGABYTE

DISK BACKUP

CARTRIDGE TAPE DRIVE

The Model 400 and 401 MAXIDRIVE™ packs
17.2 megabytes on a 450 ft. data cartridge.

The model 400 offers a standard, and the 401
incorporates a serpentine recording head.
Read-after-write dual gap and selective erase are
standard for both models. Unique, hard mounted
motor. Rugged transport mechanism. Excellent
power dissipation. High, 6400 bpi density. Fast,
192,000 bps transfer rate. Solid state BOT/EOT
detection. Plug-in electronics.

Plus more.

Contact us today for complete details.

Qantex

Division of

North Atlantic Industries

60 Plant Avenue, Hauppauge, NY 11787
(516) 582-6060 TWX 510-227-9660
(800) 645-5292

*Trademark of Data Electronics, Inc.
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RELIABILITY: 28.0

00 hr MIBE

EGONOMY: .035 cents per bit.

MEVIORY

When it comes to speed, reliability and low cost, systems users
in 25 countries in every continent of the world depend on the
VRC 4016 head-per-track memory.

It features a fail-safe actuation system that eliminates the poten-
tial of media damage and data loss. It's compact and lightweight.
All electronics, drive components and head retraction system
are mounted outside the drum, making service simple and
eliminating risk of contamination.

Applications are endless. Telecom and message SW|tch|ng
process control of all kinds, geophysical exploration, power gen-
eration, news editing, typesetting. Wherever low cost-per-bit, fast
access and high data storage capacity are required.

For proven reliability, worldwide support, field service and
predictable high quality, you can rely on VRC.

Write or call for complete details
on the Model 4016 head-per-track Vermont Research
memory...a simple, rugged, com- CORPORATION
pact unit to improve the reliability of

Precision Park
your system. North Springfield, Vermont 05150
Tel. (802) 886-2256, TWX: 710-363-6533

FAX (802) 886-2682

<
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CAPACITY ... 37.9million bits

BITRATE .. .. 4.33 MHz

ACCESS TIME 8.5m/sec.

DIMENSIONS Height—12%" (31.2 cm.)
Width—17%2" (44.5cm.)
Depth—22" (55.9 cm.)

MEAN TIME

TO REPAIR .. Lessthan1 hr.

Vermont Research, Ltd.
Cleeve Rd.

Leatherhead, Surrey, England
Tel. Leatherhead 76221
Telex: 23280

FAX Leatherhead 76834




...in the Big Town

New York... the nation’s number one market for electronics . . .and almost everything
else...hosts Electro/81 on April 7, 8 and 9. It will be the East’s biggest high-technology
exhibition and convention, featuring:

m  800-plus exhibit booths displaying state-of-the-art products, systems, and technigues.
m 150 Professional Program presentations on leading-edge electronics.

Make your plans now to attend this memorable event at the New York Coliseum (exhibition) and
Sheraton Centre Hotel (Professional Program). To take advantage of a pre-registration discount
of $10 (half the door price of $20), complete and mail the coupon below with your check before
March 20. It will also save you time and avoid a long wait in line.

CIRCLE APPLICABLE BLOCKS
l A | B
N " G skl o
Clip and mail ’ ’Electro /: PRE-REGISTRATION $10 -
with your check % et AR 2
Ne m S
for $10 to: Apri 7-9, 1981 z
&
Electro Please PRINT as you want shown on badge %
999 N. Sepulveda Blvd. ]
El Segundo, CA 90245 0 O N T W 8 N 55 A S 0 G S
Bosifion erreennonas =] o b b il DT Y e s e SR R (R PR IS S SRl L (S 4] =
AREA CODE NUMBER (OPTIONAL 2
l ( // @ Company/Organization z
Electro/81
Address Bus. or Home §
April 7 -9, 1981 %
New York Coliseum and QBRI 5 o0 E
Sheraton Centre Hotel Important Note To receive your badge in advance, complete this card and mail to arrive no later than March 20 Z
Or, bring completed card to typist in Registration area during Electro w
Persons under 18 years of age not admitted &
0 Electro is sponsored by Region 1, METSAC Sections, and Central New England Council, IEEE; and the New York and New England Chapters, ERA ela
Produced by Electronic Conventions, Inc., a non-profit corporation, 999 North Sepulveda Boulevard, El Segundo, California 90245; telephone (213) 772-2965
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DIGITAL CONTROL AND AUTOMATED SYSTEMS

Automated System Combines
Technologies for Production of
Aircraft Structural Assemblies

A prototype robot assembly operation being conducted
by Northrop Aircraft Corp, 3901 W Broadway,
Hawthorne, CA 90250, under USAF auspices, will lead to
automated processing of advanced composites for air-
craft structural assemblies. Named the Integrated Flexible
Automation Center (IFAC), this operation is currently in a
semi-automated stage but is nearing full automation. The
advanced composite operated upon in this work cell is
pre-impregnated graphite, which, when laminated, at-
tains a stiffness and strength approximately three times
that of aluminum, at half the density.

Two earlier phases have been completed. First, each of
the separate elements of the system was tested. Then, a
semi-automated version of the system was put into
operation. The current, or third, phase is directed toward
full automation.

Borrowed Technology

In working with the pre-impregnated graphite fabric, the
system utilizes techniques and instruments that originated
in the garment industry. The fabric cutting is performed
by Gerber System 91, provided by Gerber Garment
Technology Inc, PO Box 664, S Windsor, CT 06074.
This system, as utilized in IFAC, includes a modular cut-
ting table consisting of four tabletops, 6 ft (1.8 m) wide
and 10 ft (3 m) long, forming a tabletop 40 ft (12 m) in
length.

The system also includes a high speed reciprocating
needle-knife, oriented perpendicular to the tabletop and
driven by a computer-directed positioning system that
provides 3° of translational and 1° of rotational control.
Programs entered into the system’s dedicated minicom-
puter establish the set of ply shapes (menu) that are to be
cut. The knife rides on a mobile gantry that travels on rails
mounted on the table sides.

A second element from the garment industry, a
material dispensing unit (MDU), operates in conjunction
with the System 91. Furnished by Cutting Room
Appliances, 201 W John St, Hicksville, NY 11801, the
MDU rides on the Gerber rails, automatically unrolling
fabric onto the cutting table. At the end of its excursion, it
cuts off the unrolled sheet with the simple action of a cut-
ting blade that follows a straight line path perpendicular to
the longitudinal axis of the table. The MDU then returns to
its home location at the head of the table, and the table
area is ready for the reciprocating knife.

In the IFAC environment, the cutting table has been
specially modified. The three tabletops at the foot of the

table, where the plies are to be cut, have surfaces con-
sisting of thick polypropylene bristles, approximately
0.125” (0.3 cm) in diameter. This bristle surface enables
the reciprocating knife to cut through the fabric without
damaging (or being damaged by) the tabletop. The tip of
the blade merely bends the tip of the bristles out of
the way.

Furthermore, these three tabletops are removable.
After being raised by lifting devices, they are captured by
carriages traveling on an overhead monorail system and
taken to workstations, where the layups they contain are
operated upon in preparation for subsequent curing,
bonding, and lamination. Integration of these fabric
machines and the monorail transport and the other work-
stations constitutes the semiautomatic system that now
exists, as well as the fully automatic system under
development.

System Overview

Eight elements make up the system (Fig 1), with a ninth
to be added later. Four of these elements, the System 91,
the MDU, the table lifting devices, and the monorail
system, have already been described. Other elements in
the system are a T® transfer robot, from Cincinnati
Milicron, 4701 Marburst Ave, Cincinnati, OH 45209, a
scrap remover, a video camera system for inspection,
and a central minicomputer. The element to be added is
a rotating platform (analogous to a “lazy Susan”) that can
reorient a tabletop when the need arises.

Operating under semi-automated or fully automated
control as described in the following sections, the system
functions as follows. The MDU lays out the fabric, and the
reciprocating knife cuts it into preprogrammed plies.
After the table lifters raise the tabletops and the carriages
of the monorail system pick them up, the next stop in the
monorail system is the transfer robot station. The robot,
modified to use differential air pressures to pick up
selected plies, transfers the plies from the tabletop to the
surface of a curing/bonding fixture. After leaving the
robot station, the carriage docks in the scrap remover,
where surplus bits of pre-impregnated graphite (prepreg)
are removed. Video inspection is carried out by cameras,
operating in the vicinities of the various workstations to
monitor material dispensing and cutting operations,
menu configurations, and scrap removal. The inspection
system, designated as automated inspection evaluation
system (AIES), provides an online realtime quality
assurance capability for the cell.

Since the reach of the robot arm does not extend to the
far edge of a tabletop, some potentially advantageous
menu configurations could not be handled by the present
system. For this reason, the table rotating station is to be
added. After a tabletop has initially left the robot station,
it could be taken to this additional location in order to be

(continued on page 88)
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EXTRA. EXTRA.

Extra paper widths
to 381 mm (15") i

Extra sharp
and clear
9x7
dot matrix
print letters

Extra alphabet selection —
4 English, German, Japanese
_ and Swedish

i

Extra advantage
of bottom or back
. paper loading

Now you get more extras when you
pick the new dot matrix printers by
C. Itoh. Choose the Comet 80-column
printer and get the extra benefits of
four character sizes and paper-saving
print compression. Choose the Comet
II 136-column printer and receive the
added extra of a full-width computer
size printer that accommodates paper
widths to 381 mm (15").

Both the Comet and Comet Il also
offer the rare combination of low cost
and high performance. Both models
operate at an efficient 125 cps bidirec-
tional print speed andina 9x 7
dot matrix.

C. Itoh's Comet series has the
extra advantage of a unique mul-
tilingual capability with a selec-
tion of four. different alphabets:
English, German, Japanese and
Swedish. Other special character-
istics include a programmable
VFU (Vertical Format Unit) plus

self-test diagnostics. For your opera-
tor's convenience, there's easy bottom
or back paper loading, and both
Comets use a standard low-cost nylon
ribbon. Plus our printers already meet
1981 Class A FCC, UL, and fire safety
requirements.

If all that wasn't enough, Comet
and Comet II are plug-compatible
with all major printers in the industry,
meeting standard parallel serial inter-
face specifications. Our printers are
backed by C. Itoh's warranty and a
nationwide field service organization.

And as a final, all important extra, when
you choose either printer from C. Itoh
you get immediate off-the- shelf delivery.
So if you want the highest quality at
the best price, look into the extras the
C. Itoh Comet and Comet II printers
offer. You'll get a lot more than you bar-
gained for. For more information, con-
tact C. Itoh Electronics, Inc., 5301
Beethoven Street, Los Angeles, CA
90066; Tel. (213) 390-7778. Chicago
Office: 240 E. Lake Street, Suite 301-A,
Addison, IL 60101; Tel. (312) 941-1310.
New York Office: 666 Third Ave., NY, NY
10017; Tel. (212) 682-0420. Dallas
Office: 17060 Dallas Pkwy,, No. 108,
TX 75248; Tel. (214) 931-0177
C. Itoh represented in Canada by
Canadian General Electric.

3= C.ITOH
ELECTRONICS, INC.

One World of Quality
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et your sites on Intel’s new

Introducing Intel’s 2764 EPROM. The only 28-pin

JEDEC-approved EPROM in volume production today.

If you survey the field, you'll discover
it's been hard to find high density and
high speed in an EPROM. Until Intel
introduced its new 2764 —the one
that has both. Plus Intel's complete
family of EPROMs—including the
2764—allows you to get control of
tomorrow's memory costs today.

The EPROM standard

of tomorrow

Like its predecessor, the 2732A,

our new 2764 is fabricated by Intel's
proven fourth-generation EPROM
technology, HMOS*E. This tech-
nology allows us to shrink 2764 die
sizes down dramatically, making this
the smallest 64K EPROM chip in

production. And HMOS-E makes
possible the 2764’s standard access
time of 250ns. Which means you
now have an alternative when you
need high speeds and high

densities—in applications such

as controller systems for automated
milling machines, vector color
graphics displays, and over-the-
horizon terrain radar.

In addition to high performance,
the 2764 brings flexibility and cost
control to your system designs.
Like all of Intel's EPROMs, the
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2764's pinout conforms to the 28-pin
JEDEC standard for Byte-Wide
memories from 16K to 256K bytes.
So when you design with 28-pin sites
now, you can choose the EPROM
that meets your needs today. Then
upgrade your memory performance
or density later — without any
jumpers or expensive engineering
changes.

Intel’s universal EPROM
solution

The 2764 represents the latest
addition to our complete EPROM
family—the only one that offers you
a universal EPROM solution that
begins with our industry standard
2716 and 2732 EPROMs.

With this solution, your EPROM .
cost-per-bit will continue to drop.

EPROM.

That means that by mid-1982, high-
speed, high-density EPROMs will
cost no more per bit than the
EPROMs you presently buy. That
also means that when it's right for
you to upgrade, you'll save valuable
board space and get increased
performance—at no cost penalty.

] Getting all of the
EPROMs you
need will be
easier, too. We'll
more than triple
our production
capability by
the end of 1981.
Plus, more than
ten ROM and
EPROM manu-
facturers have

already committed to the JEDEC

Intel's EPROM
Production Ramp-up

Byte-Wide memory pinout standard,
further increasing your design

- choices.

Our Byte-Wide memory family

also includes the revolutionary 2816
E2PROM. It shares the identical
pinout and 2K-byte data capacity
as our 2716 EPROM. But the 2816's
E2technology is the starting point
for the next revolutionary step in
non-volatile memories: in-system
reprogrammability. Imagine the
possibilities. Reconfigurable aircraft
systems. Automatically adjusting
machine tool controllers. Self-
calibrating measurement equipment.
Until the 2816, these designs have
been impossible.

COST PER BIT

1979 1980 1981 1982 1983 1984

Cost-Per-Bit Decline for Intel EPROMs

Measuring the EPROM field

Only Intel offers you an EPROM
solution with the widest range of
speeds, densities, and performance.
We back up this choice with the
proven reliability that comes from
HMOS technology and ten years of
EPROM manufacturing experience.
Plus we offer field support and
technical documentation that leads
the industry all the way.

For further information about Intel’s
EPROM family, including the new
2764 and 2816 E2PROM, contact
your local Intel distributor or sales
office. Ask for the “Intel EPROM
Applications Manual.” Or write directly
to Intel Corporation, Literature
Department, 3065 Bowers Avenue,
Santa Clara, CA 95051. Telephone
(408) 987-8080.

*HMOS is a patented Intel process.

Europe: Intel International, Brussels, Belgium

Japan: Intel Japan, Tokyo. United States and Canadian
distributors: Alliance, Almac/Stroum. Arrow Electronics,
Avnet Electronics, Component Specialties, Hamilton/Avnet.
Hamilton/Electro Sales, Harvey. Industrial Components,
Pioneer, L A Varah, Wyle Distribution Group, Zentronics
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GERBER RECIPROCATING
KNIFE CUTTER
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ELECTRIFIED
OVERHEAD
MONORAILS

PREPREG SCRAP
REMOVAL
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FLYING
CARPET

ONLINE VIDEO  Fig 1 Artist’s conception of IFAC. Carriages
SEEUIUY designated as flying carpets transport detachable
tabletops to series of workstations
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1 ROBOTIC
s MATERIAL
/ 74 TRANSFER

COMPUTER CONTROL

rotated. Then it would return to the robot station to pre-
sent the formerly unreachable plies to the robot.

Semi-Automated Operation

In the present operating mode, the central computer in
the IFAC cell is a Raytheon 704 minicomputer, whose sole
function is to govern and monitor the ply-selecting opera-
tions of the robot. The robot operates under divided con-
trol, since its lifting and transporting operations are
governed by the dedicated minicomputer provided by the
manufacturer of the robot.

Selection of plies by the robot is accomplished through
the use of the differential air pressure system that has
been added. Six flexible air ducts lead from blowers to a
head affixed to the terminal end of the robot arm (Fig 2).
There are two plenum chambers in the head, one main-
tained at positive and the other at negative pressure
relative to the atmosphere. Selection of one or more
specified plies from a nest of several plies requires that the
head present a negative air pressure to the selected plies
and a positive pressure to those plies that are not yet
selected.

A matrix of valves in the 250-1b (114-kg) head presents
either pesitive or negative pressure to each of 145 per-
forated sectors, measuring 4 in? (26 cm?), on the face of
the head. The central computer monitors all valve posi-
tions and presents (on a CRT display) the locus of all
valves that are pulling vacuum. It also controls a panel of
LEDs, corresponding to the valve matrix, with on in-
dicating negative pressure, off indicating positive
pressure, and blinking indicating a diagnostic.

The robot’s dedicated minicomputer is programmed to
transfer each ply to its correct location on the tool bed.
When a layup on the tool bed has been completed, it is
carted into another (not yet automated) part of the plant,

Fig 2 Cincinnati Milicron T® robot. Modification allows
selective pickup of fabric plies. Vacuum draws selected plies
to head, while positive air pressure prevents acquisition of
plies not yet selected. Black strip on face of head is ply that
robot has acquired

where curing, bonding, and laminating are performed.
Meanwhile, another tool bed is moved into position adja-
cent to the robot station.

A system operator, working at a console, initiates and
monitors all other aspects of the operation. He orders the
MDU to begin dispensing material, orders the
reciprocating knife to cut according to its preprogrammed
pattern, and orders all events related to the movements
of tabletops to and from various workstations.

The operator monitors the visual displays, including
the CRT and LED panel relating to valve settings. He also

(continued on page 90)
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LSI-11/23
systems
30 days!

a.r.o.

Software

Your choice of:
B RT-11

W RSX-11M

MF-211/411

MW LSI-11/2 with 32K words or LSI-11/23
with 64K, 96K or 128K words

B RX02 Equivalent Dual Floppy Systems,
Single-Sided or Double-Sided,
Dual Density

B Quad Serial Interface

B 8 Quad Slot Backplane

When you plug in to Charles River Data
Systems you plug in to innovative, practical
solutions to your system design requirements.
Solutions like our double-sided, double-
density floppy disk systems—offering one
| megabyte of RX02 equivalent storage per
| drive. Or our Winchester drive with cartridge
| tape back-up for fail-safe reliability —in a sin-

You can purchase each of our compact,
reliable components separately to expand or
complete a system. Or combine them in your
choice of configurations for powerful, multi-
user, general purpose computers in a single,
cost-effective package.

Equally at home as R & D systems or as
the basis for business and process control sys-

®Trademark of Digital Equipment Corporation.

| gle enclosure, with a common controller card.

Charles River Data Systems, Inc.

W U/Vé (UNIX*)

HD-11/HD-11T

B Shugart Winchester Drive with
21 Megabyte Capacity, Software
Equivalent to Four RLOl’s

M DEI Cartridge Tape Back-up (HD-11T)

B Controller Card with RLOl Instruction
Set Compatibility

tems, CRDS systems are based on the DEC
LSI-11/2 or LSI-11/23, with from 32K to 128K
words of MOS memory. Peripherals avail-
able include a 21 megabyte Winchester fixed
disk system; single- or double-sided floppy
disk drives; and a 3M cartridge tape back-up
for the Winchester disk. Software systems
available include RT-11, RSX-11, and U/V6
(UNIX*).

Whichever configuration you choose,
you're assured of plugging in your system
fast, because CRDS delivers most products in
30 days!

For complete specifications, and to dis-
cuss the configuration or components that
best meet your needs, call CRDS Marketing
at (617) 655-1800. And plug in to CRDS today.

*UNIX is a registered trademark of Bell Laboratories.

4 Tech Circle, Natick, MA 01760 e Tel. (617)655-1800 ® TWX (710)386-0523
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monitors a display that is part of the AIES that presents the
visual field seen by whichever of the system’s cameras
has been selected at the console.

Three cameras are located at the robot station. Before
entering this station, each carriage is stopped for inspec-
tion by an overhead camera to establish that the menu of
plies is correctly configured with regard to the assortment
of shapes and their locations. When the operator has
verified the correct menu, he allows the tabletop to be
placed on the robot work table.

As the robot arm transports the selected ply toward the
tool bed, it is stopped in midswing. During the pause, a
second camera, located in a casing on the floor,
photographs the ply arrangement on the head to allow
the operator to verify that the menu has not been per-
turbed during selection. A third camera subsequently
provides a view of the menu as placed on the tool bed for
a final verification.

An additional camera is located near the scrap
remover, which consists of a docking framework
equipped with a brush arm. This brush arm is maintained
in a cocked position to avoid interference with the ap-
proaching carriage. When the carriage docks, it activates
a microswitch that lowers the arm so that its brush
engages the bristles of the tabletop. The operator then
commands the carriage to exit from the scrap remover,
and the exit motion automatically sweeps the tabletop. A

second microswitch is activated by the carriage’s depar-
ture from the dock, and this resets the brush arm into the
cocked position.

At this point, the carriage is halted under the nearby
camera, and the operator can verify that no scraps are
present. If scraps are present, the carriage is commanded
to reenter the scrap remover.

Fully Automated Operation

Virtually all of these control and monitoring operations
are to be brought under control of a new minicomputer
that is to replace the existing central computer. This
minicomputer is the SEL 32/77 from Systems Engineering
Laboratories, 6901 W Sunrise Blvd, Fort Lauderdale, FL
33313, offering 256k bytes of RAM, and peripherals that
include an 8M-byte disc drive, a magnetic tape drive, a
band printer, and a card reader. Among the functions
carried out by the computer will be video to digital con-
version of all camera information. This computer will
readily interface with a wide spectrum of mainframe com-
puters if it is found advantageous to tie it into a data base
or general plantwide operation.

The fully automated system will incorporate an addi-
tional camera mounted on a gantry that will ride on the
rails of the Gerber table just behind the MDU. Utilizing a
wide angle mirror to view the entire 5-ft (1.5-m) width of

(continued on page 92)
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With An Intelligent
Cartridge Tape Recorder
From Columbia Data

Select one of our Series 300 recorders for reliable, low cost data storage...and you
get much more. Choose the 300C for its comprehensive search and edit capability to
satisfy file management, word processing and data storage /retrieval applications with
up to 30" Mbytes capacity. Or select the 300D for remote operation with serpentine
recording and power fail/autorestart for uninterrupted data acquisition, auto answer for
remote data polling over phone lines. and up to 5.15° Mbytes capacity.

AND WH!CHEVER 300 YOU CHOOSE you get dual R8-232 port operation with
201 These buffered
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PDP-1 -100 « $495

T€U-150 - $460
LSI-11/2' . ‘CU-50D » $325
Multi-Bus 2 .. ... .. TCU-410 « $325
EXORcisor® . . TCU-68 « $325
HP2100 ......... TCU 2100 « $395

Lockheed SUE . TCU-200 « $550
Naked Mini* ..... TCU-310 « $385

If automatic and accurate date and time entry
is important to your system on power-up —
you need a Digital Pathways battery sup-
ported calendar clock. All Digital Pathways’
TCUs have on board NICAD batteries to maintain
date and time during power down (typically up to

"Trademark of Digital Equipment Corp.
2Trademark of Intel Corp.

3Trademark of Motorola Inc.

4Trademark of Computer Automation Inc.

DIGITAL PATHWAYS.

&% ¥

IS preciouvs
} it?
oseits

ERY SUPPORTED
INDAR CLOCKS

LW > sic-1

Serial Line Clock ..SLC-1+$640
(RS 232 or 20mA) Micropracessor controlled.
Auto message intercept+and response.

10 Digit display option $190.

three months). Timing is “provided by a crystal
controlled oscillator. Prices are U.S. domestic
single piece. Quantity discounts available.

For more information on these timely products,
contact:

Digital Pathways Inc.
1260 L’Avenida

Mountain View; CA.94043
Phone: (415) 969 7600
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the fabric, this camera will scan the fabric as it is dis-
pensed, in order to locate defects. A microprocessor,
located on the MDU, will notify the central compu/ter/()f
the location of any significant defect, and the €entral
computer will instruct the Gerber knife minicomputer to
adjust its cutting program to avoid the defective area.
This microprocessor will also inform the central computer
as soon as it clears each section of table during its travel
back to its home location at the head of the table, so that
the reciprocating knife gantry can be ordered to work
without the hazard of a collision between these two mov-
ing elements. Similarly, the reciprocating knife minicom-
puter will notify the central computer when it has joined
the MDU at the head of the table. This will free the space
above the table for the passage of the carriages along the
monorail system, to return empty tabletops or collect full
ones.

When a tabletop containing a menu is ready to be
picked up (as indicated by the completion of cutting and
the return home of the reciprocating knife), the central
computer will direct the table lifting devices to raise that
tabletop to a height governed (as is also true in the semi-
automated mode) by preset microswitches. An ap-
proaching carriage will generally be in motion toward this
tabletop before the latter has reached its fully raised posi-
tion. However, the tabletop will be at the raised position
when the carriage arrives, and the carriage will
automatically collect it on flanges that (again, as in the
semi-automated mode) will slide under the side edges of
the tabletop.

Consisting of 230 linear ft (69 m) of electrified track,
the monorail system is configured as a large loop sub-
divided into two subloops and a sidespur (Fig 3). In the
fully automated system, the monorail will contain a
monorail communication system (MOCS), enabling the

central computer to know the locations of all carriages, to
send commands to each carriage, and to operate
railroad-type switches at branch points of the monorail.
This will enable the system to shunt a carriage off into a
standby position on a sidetrack if the rail or station im-
mediately ahead is occupied by another carriage.

At the robot transfer station, the central computer will
again perform video to digital conversion in order to pro-
cess the camera data. As one example of the speeding up
that will result from the full automation, the robot will
pause for only 1/60 s in order to let the upward looking
camera verify the menu that it is transporting. The video
to digital conversion will be facilitated, at all camera loca-
tions, by the contrast specifically provided between the
white polypropylene bristles of the tabletop and the black
fabric.

Control of the robot will be quite similar to its present
definition, with transport motions governed by the
dedicated minicomputer and valve status governed and
monitored by the central minicomputer. The same
downward-looking camera that verifies the menu on the
tabletop (prior to robot acquisition of selected plies) will
also provide the central computer with verification that
the plies have been removed and that the robot head is
away, before a signal is sent through the MOCS ordering
the carriage to retrieve the tabletop for transport to the
scrap remover.

At the scrap removal station, the process will be
facilitated by signals from the station’s microswitches to
the central computer. A signal from one microswitch will
inform the computer that the carriage has docked and
that the brush arm is lowered. The computer will respond
by ordering the carriage to vacate the dock, and then the
second microswitch, as it returns the brush arm to its

(continued on page 96)
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New for micro, mini and PC users

Color coded modules:
Plug-in slots provide flexi- Z)V‘Ttléitf_or et
Sequenced gold-plated bility to interchange
pin connection permits modules with no effect on Universal panel or rack

module removal with the field wiring. mounting 16-channel card

power on. cage takes only 5-1/4"

\ rack space.

Rugged screw terminals
for field wiring.

Built-in thermocouple A
temperature references. LED status indicators.

Ribbon cable for
front-ending popular
analog /0 boards
such as Intel/Na-

The first easy-to-apply “**
A/A signal conditioning syste
for real world analog inputs.

Our new Series Linearization is The 1800 system can be powered
1800 A/A (analog-to- standard for RTD in- by any =+ 15v power supply and oper-
analog) conditioners puts, optional for ther- ates over a wide (0° to 70 °C) ambient
offer you a compact, mocouple inputs. Good  temperature range. Wide bandpass
easy-to-apply signal con- system protection, too: options available.
version package for RFI immunity, plus Call your Acromag representative
fr(_)qt-ending micros, 1500v breakdown isola- for technical details on this new, low
minis and program- . ' tion to eliminate ground ¢t “computer-compatible system. Or
mable controllers. Hundreds of signal conditioning 100PS and to save other write for Bulletin 8-180.0.

Series 1800 condi-  modules to choose from for 28  gystern components

tioners accept low level  Priced rom 5120 1 8250 -~ from signal line noise. Acromag, 30765 Wixom
analog signals such as mv, thermo- Four card cage models to " Rd., Wixom, MI 48096,
couple, RTD and process current choose from: 4, 8, or 16-channel (313) 624-1541. Telex
inputs...and output clean, high with industrial screw terminals, and ~ |acromag| 23/0505.

level, single-ended signals to any a 16-channel cage with ribbon con-

A/D subsystem. nection to any micro. ACROMAG
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WHY GROWING CONCERNS PICK
OUR FLOPPY BASED SYSTEMS

Growing concerns require fresh
ideas. Ideas that stimulate growth.
Ideas that manage growth. Ideas
that are designed to grow with the
business.

Altos Computer Systems, a
world leader in single board micro-
computer technology, cultivates
these ideas and delivers them in an
attractive assortment of economical
floppy disk based systems.

Take the compact, portable
ACS8000-2 family, for example. This
dual floppy system with 64 KBytes
of RAM is perfect for inexpensive
work station applications such as
business accounting and word
processing.

1-4 Users

System /
Software /

Floppy
Disks:

.5Mb-2Mb
And Cartridge
Tape Back-Up

Altos’ versatile and upgradable
ACS8000-5 system is the solution for
growing storage capacities. Simply
add chips to Altos’ reliable, fully
socketed single board computer to
upgrade to any of Altos’ ACS8000-6
hard disk or multi-user systems.
Choose up to 208 KBytes of on-
board RAM storage which can be
accessed in 48 KByte banks—one
bank for each of four users. Like all
Altos family members, the
ACS8000-5 has full asynchronous,
bisynchronous, and networking
communications capabilities.

All Altos systems are packaged
with the most select features, such
as the single board Z80A* CPU,
quality Shugart drives, and optional
DMA and floating point processors.
And every Altos system must endure
extensive reliability testing including
48 hours of in-process burn-ins.

Altos supports three industry
standard operating systems: single/
multi-user CP/M** OASIS} and Altos’
proprietary AMEX.* Seven high level
programming languages are offered
which are CP/M or AMEX compatible.

Weed through the micro-
computer system alternatives. No
matter what your application, you'll
pick Altos.

For specific details about
pricing or performance, call or write:
Altos Computer Systems,

2360 Bering Drive, San Jose, CA,
95131, (408) 946-6700, Telex 171562
ALTOS SNJ.
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Packed with
Fresh Ideas

COMPUTER SYSTEMS

*Z80A is a registered trademark of Zilog. Inc.
**CP/M is a registered trademark of Digital Research, Inc.
tOASIS is a registéred trademark of Phase One Systems, Inc.
(© 1980 Altos Computer Systems
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NEW!
8 page brochure

f_or. "

“SIL-PADS 400" THE SUPERB
HEAT-SINK INSULATORS . . .

Overcome heat-sink problems with ““SIL-PADS 400":
thin, tough, laminated layers of silicone rubber and
fiberglass. Thermally conductive and electrically insulat-
ing. Cut-through, tearing, and breaking problems are
gone. Eliminates grease and mica or plastic film.

Adhesive backing gives ex-
cellent contact for IC’s,
DIP’s; to heat rails or PC
boards. Attaches to vertical
parts where you need 3 hands. Extensively
used with solid state relays, transistors,
and bridge rectifiers.
| Scores of standard configurations
are available and shown in lite. u-
ture. Custom parts are also pro-
duced to your design. Thicknesses
to suit various applications.
Since 1973, Bergquist has solved
heat-sink problems with “‘SIL-
PADS’. TEST 'EM!

FREE SAMPLES and LITERATURE!

BERGOUIST

5300 Edina Industrial Blvd.
Minneapolis, MN 55435
Phone (612) 835-2322
TWX 910-576-2423
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cocked position, will validate the completion of this
action.

If the AIES, sensing the field of view of the next camera,
indicates the persistence of scrap on the tabletop, the
central computer (emulating the function previously per-
formed by the operator) will order the carriage back into
the scrap remover. After a preprogrammed number of
unsuccessful transitions (perhaps three) through the scrap
remover, the system will signal to the operator, re-

{ questing intervention.

Once the scrap removal has been successfully ac-

| complished, the central computer (having verified that
| the path is clear of both gantries) will send the clean

tabletop back to a location above a vacated section of the
cutting table. The table lifting devices will rise to support
the tabletop, the carriage will disengage and move away,
and the table lifters will descend to position the tabletop
on the table, ready for the MDU to pass over it, dispensing
another sheet of fabric.

Summary

Manufacturing of structural assemblies through use of ad-
vanced composites has been under way for some time
now in various aircraft plants. However, IFAC represents
a change in this production process by moving in the
direction of full automation. This prototype system has
not yet been integrated into the production process but is
being used to demonstrate the feasibility of the approach,
as well as to prepare for actual implementation on a pro-
duction basis. Upon conclusion of phase three of the pro-
gram, the system will be tested through the fully
automated production of 40 horizontal stabilizers. After
the successful completion of this test, it is anticipated that
the automated work cell could be fully integrated into the
plant’s production of advanced composite parts.
Flexibility has been an important factor throughout the
development of this system. One of numerous examples
is the operation of the table lifting devices, whose excur-
sion height is variable, as a function of microswitch posi-
tioning, rather than being fixed at the maximum exten-

| sion of the lifters. This kind of variability allows the system
| to be configured to different manufacturing environments

and to varying (and not necessarily anticipated) re-

| quirements.

IFAC, when verified, can be integrated into a produc-
tion manufacturing mode to provide structural assemblies
for today’s and future aircraft systems. Since the
automated technology is generic, it will be readily adapt-
able to use by other manufacturers constructing parts for
different vehicles.

The number of table sections, the number of carriages
on the monorail system, and the number and kinds of
workstations visited by the carriages are definable by any
manufacturer implementing such a system. Although
IFAC, as defined now, will be feeding into a production
area that is itself not fully automated, its functions can
potentially be expanded, its monorail system extended,
and its workstations multiplied to gradually replace some
(or all) of the facilities that it feeds.
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New, from the
makers of DMAX/16"

Super

The single-board,
16-line ABLE DH/DM"
that enhances

any UNIBUS
system with
DH-performance
at DZ-prices.

Two years ago, we broke new ground with our
DMAX/16", the original alternative to the DEC
DHI11. DMAX cut the space requirements from
nine slots to three and became an immediate
worldwide success. Now we’ve come up
with something even better. This time it’s
ABLE DH/DM", an alternative that
achieves the optimum cluster size — 16
lines with modem control on a single €
board. You can compare price, or you can
compare throughput. Either way, ABLE DH/DM"

beats everything in its class. No one else comes close.

The ABLE DH/DM" is today’s answer to VAX
system needs for DMA communications multi-
plexing and serves all standard UNIBUS systems
equally well. Each 16-line ABLE DH/DM" installs
in any standard hex-width slot at only one unit bus

load and is DH11 compatible to the diagnostic level.

Just plug it in and see it run — up to 19.2K baud
using only half the UNIBUS bandwidth of a
DEC DHI11.

Key ABLE DH/DM" features include on-board
diagnostics with LED dlsplay, modem control on
all lines, improved
on- board silo depth
and variable
PROM set for
proprietary OEM
applications.

Keep up with

Catch our state—of—the-an data communications surprise.
Visit ABLE’s booth #964, INTERFACE '81, Las Vegas.

ABLE and optimize your VAX, PDP-11 or System 20.
Write or call today for details on our full line of
UNIBUS-compatible special-memory, general-
purpose and data-communications products.

=2 the computer experts

ABLE COMPUTER, 1751 Langley Avenue, Irvine,
California 92714. (714) 979-7030. TWX 910-595-1729 ACT IRIN.

ABLE COMPUTER-EUROPE, 74/76 Northbrook Street,
Newbury, Berkshire, England RG13 1AE. (0635) 32125.
TELEX 848507 HJULPHG.
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INTERFACE ’81

Las Vegas Convention Center
Las Vegas, Nevada
March 30 - April 2, 1981

INTERFACE ’81, the ninth annual conference and exposi-
tion devoted to data communications, distributed data
processing, and networking, will feature a 56-session
technical program including 10 Special Focus half-day
seminars. Regular sessions, 90 to 120 min each, will be
organized in 15 subject groups such as Information Pro-
ductivity, Network Productivity Strategies, Data Com-
munications Interfaces and Standards, Network Con-
trol Solutions, and Peripheral Trends, as well as the
conference’s traditional ‘‘Datacomm School.”’ Special
Focus seminar topics will include Distributed Data Pro-
cessing Futures, Network Security, Satellite Strategies,
Fiber Optics Link to the Future, Local Network
Developments, SBS and Its Alternatives, SNA 81 Update,
Office Systems Planning, A View Toward Business
Graphics, and Technology for Tomorrow.

Program committee chairmen will include Max Beere,
vice president, ICS Group, Inc; Ralph Berglund, senior
partner, Berglund & Smith, Consultants; A. A. (Tony)
Carlson, manager-data networks, U.S. Senate Com-
puter Center; Richard L. Deal, president, Richard L.
Deal & Assoc; Dixon Doll, president, DMW Group;
Leonard Elfenbein, president, Telecom Systems Group;
Howard Frank, president, Network Analysis Corp; and
Gil Held, chief-data communications, U.S. Office of
Personnel Management. Nearly 100 additional speakers
will round out the panels for both regular and Special
Focus sessions.

Technical Program Regular Sessions

All regular sessions on the conference program will be
presented in the following groups, with particular stress
on the conference theme areas. Conference manage-
ment states that because ‘‘such functions as the acquisi-
tion, processing, storage, retrieval, and communica-
tions of information blend into each other in increas-
ingly complex systems,...INTERFACE ’81 will encompass
additional areas of information resource management,
including office automation.”’

Information Productivity: Convergence is Key—This
group of sessions will relate information productivity to
corporate growth and define the requirements that must
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Program Committee Chairmen

A. A. Carlson Dixon Doll

Richard L. Deal

be understood prior to planning. It will also cover the
integration of solutions into information resource
management and the criteria to be considered before
making decisions.

Integrating Information Resources—Changes in infor-
mation processing and communications procedures of-
fer potential for improving the handling of data.
Speakers will alert attendees to the integration move-
ment and discuss the issues involved.

Issues of the Information Industry—The merging of
computers and communications and the resulting con-
fusion and turmoil in Congress, Federal agencies, and
the Courts still are not fully clarified. These sessions will
update attendees on major problem issues, what pro-
gress is being made to solve them, and what can be ex-
pected in the near future.

Datacomm School—This traditional presentation will
cover fundamentals, building blocks, and network con-
cepts for data communications.

Network Productivity Strategies—Understanding the
approaches to network architecture is a requisite to the
design and functioning of productive networks. Adding
either new features or new applications can result in
degraded service if the approaches are not clear.

Datacomm Interfaces and Standards—In these sessions,
the speakers will explain how to get more out of
(continued on page 100)
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modems and multiplexers and discuss port contention
alternatives.

Public Networks: A Bridge to the Future—Speakers will
update information on extended network services and
will identify the impact that home information services
will have on the industry.

Network Control Solutions—Current structural net-
work architectures may include local, distributed, and
private to public nets, but all require full network con-
trol. New systems and networks being introduced will
solve many existing problems.

International Networking—Although many multi-
national companies would like to arrange networks that
encompass all the countries in which they have
branches, such international networks bring out new
challenges. Idiosyncracies and differences in regulations
are major problems for datacomm professionals, and
some regulatory issues have blocked progress.

The Emerging Integrated Office; Word Processing: An
Integral Function; Mainframe in Transition; and Data
Base Developments—Panelists will discuss each of these
subjects in detail, pointing out technological advances,
new issues of interest, and methods of using the tech-
niques to advantage.

Peripheral Trends—All datacomm environments
(whether network, automated office, or information
transfer) have always been dependent on peripherals.
This dependency is growing rather than abating, and
persons in the field must be aware of the latest
developments.

Digital Communications Impact—This group of ses-
sions will cover progress in digital communications,
digital pathways now available, and preparation for a
digital future.

Focus Sessions

Speakers at each of the half-day focus sessions will
discuss current technology, expected advances, and
potential value of updating existing systems. In par-
ticular, they will identify areas that should be of concern
to the system designer.

Distributed Data Processing Futures—As with all ad-
vances in technology, DDP retains the potential for
creating as well as solving problems. Progress has been
made in avoiding the difficulties inherent in the im-
plementation of DDP and in implementing strategies for
hardware/software interaction.

Network Security—Whether a network ranges around
the world or is limited to a single building, maintaining
the integrity of confidential or proprietary data on that
network is a must. Such security can be attained
through a variety of technological and management ap-
proaches.

Satellite Strategies—Advances in both technology and
application of satellite data transmission are not always
used to full advantage. Incomplete understanding of how
accelerated services of satellites and ground stations can
benefit networks can cause many users to fall behind.
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Fiber Optics Link to the Future—The first communica-
tions application for fiber optics, which involved only
carrying voice, has become relatively minor of value.
Semiconductor laser and LED beams now carry data in
both extensive high speed and local transmission net-
works. In addition, designers now incorporate fiber op-
tics technology in modems, multiplexers, switches, con-
trollers, and peripherals.

Local Network Developments—Whether limited to one
building, part of a building, or several buildings, local
networks are vital concerns in maintaining the high
speed digital links required for office automation/infor-
mation systems. Short haul modems, fiber optics, and
other products simplify the problems met by designers
of local networks and bring about measurable cost
savings.

Technology for Tomorrow—Many of the major prob-
lems that now exist in the design of data communica-
tion systems will likely be solved soon through further
integration of digital technology. Knowing what is likely
to be available within the design period of a system is an
absolute must for the designer of that system. :

SBS and Its Alternatives—Although satellite business
systems have seemingly won over AT&T’s advanced com-
munications systems (ACS) network and the Xerox XTEN
network for large user organizations, there is a question
whether SBS is practical for smaller amounts of data
traffic. In particular, broadening the service to include
voice traffic results in the need for more knowledge
about SBS for both large and small users.

The View toward Business Graphics—Because of the
ease and speed of recognizing and interpreting informa-
tion viewed on a color CRT display as opposed to
reading through reams of computer printouts, ex-
ecutives are pressing for more use of such graphics. In-
terest in these displays is becoming as avid for business
systems as it already is for other systems such as in-
dustrial process and automation, and information
display.

SNA ‘81: An Update—IBM’s recent announcements may
have an impact on that company’s system network ar-
chitecture. Just what changes will result and the trends
for the continuing evolution of SNA are of importance
to all SNA users.

Office Systems Planning—Piecemeal automation of of-
fice systems may create as many problems as it solves.
System designers should evaluate the overall organiza-
tion in order to view an integrated office before
attempting to make any changes.

Registration Information

Registration fee for all four days of conference sessions
and exhibit floor admission is $125, and 1-day con-
ference/exhibit floor admission, $65. Exhibits-only ad-
mission, for those who want to visit the over 200 com-
panies with displays, is $10. For futher information con-
tact The Interface Group, 160 Speen St, Framingham,
MA 01701. (Tel: 800/225-4620 from outside
Massachusetts and 879-4502 from within that state.)
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The new INMOS
16K static RAM.

The IMS1400 is the first product from a new leader in VLS! f
technology, and it’s available now. :

INMOS has combined the most advanced VLSI processing and
manufacturing technologies with a revolutionary approach to static
N-Channel MOS memory design. The result is the IMS1400: a 16K x 1
fully static RAM that offers the best combination of performance
and density available today.

The IMS1400 achieves chip enable access times of 55ns and cycle
times of 50ns while consuming less than 120mA of active current
and 20mA of standby current from a smgle 5V +10% power s ppiy
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1/0 SUBSYSTEM USES IDLE

CPU RESOURCES

Integrating channel functions into a small system CPU eliminates
need for a separate special purpose |/0O subsystem processor

Paul Hain IBM Deutschland GmbH

Schonaicher Str 220, 7030 Boblingen, Federal Republic of Germany

Data transfers to and from input/output devices and
input/output command handling require powerful com-
puting during short intervals. In small systems
supporting only a few input/output devices, this com-
putational power is needed only a small part of the time.
An economical system implementation services in-
put/output devices by using as many functional com-
ponents of the central processing unit as possible,
thereby integrating input/output channel functions into
the central processing unit. Although different in-
put/output devices require various physical interfaces,
the system architecture uses only one logical interface to
access all devices. Therefore, an economical system im-
plementation also services the various physical inter-
faces by using as many common resources as possible.
The design of the IBM 4331-1 processor illustrates channel
services that are integrated from these viewpoints.
Dedicated on request to channel related micro-
program routines, the central processing unit provides
hardware for the transfer of input/output (1/0) data to
and from main storage. Special processor functions and
hardware components simplify and accelerate channel
tasks. These include hardware data transfer support,
special microinstructions, an addressing mechanism for
fast access to control information, and an internal

interrupt system for fast microprogram swaps. An in-
tegrated channel bus serves as the common medium
used by all 170 devices to transfer data to and from main
storage and exchange information with the micro-
program. 1/0 adapters connect the integrated channel
bus to various interfaces: a standard channel interface
for attachment of 170 devices via control units, a direct
controller interface for direct attachment of disc and
tape units, and a programmable interface for universal
controller subsystems or telecommunication at-
tachments.

1/0 Subsystem Tasks

A data processing system can be viewed as consisting of
three logical parts: a main storage, an instruction
processing unit (IPU), and an 1/0 subsystem. The 1/0
subsystem can be further divided into one or more 170
channels, control units, and 170 devices (Fig 1). The IPU
obtains programmed instructions and data from main
storage, and returns the results produced during pro-
cessing to main storage. The 170 subsystem helps to keep
the 1PU fully occupied by transferring programs and
data between main storage and such 170 devices as discs,
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MAIN STORAGE

|| ||

= 1/0

CHANNEL

Fig 1 System block diagram.
Data processing system con-
sists of instruction processing
unit and /O subsystem, both
=1 connected to main storage. |/O
subsystem moves programs
and data into storage. IPU exe-
cutes programs and requests
| transmission of results from
| storage to /O device

1PU

| ]

CONTROL
UNIT

tapes, printers, or terminals. Channels perform the ac-
tual data transfer by executing channel control pro-
grams that are kept in main storage as chains of channel
control words (CCWs). Control units individually adapt
standard device interfaces, according to specific 1/0
device requirements, to achieve communication between
the channels and the 1/0 devices.

Communication between the IPU and a channel is car-
ried out by 1/0 interrupts and 1/0 instructions that the
IPU executes in series with data processing instructions
(Fig 2). When a Start 1/0 (SIO) instruction arrives in the
IPU instruction stream, the IPU gives control to the chan-
nel, passing it a device address and a pointer to the
channel control program (the channel address word, or
CAW). IPU instruction execution then resumes while the
channel concurrently uses control units to communicate
with the designated 170 device and to transfer data to or
from main storage. Upon completion of the 1/0 opera-
tion, the channel interrupts the IPU instruction stream to
return status information.

Throughput considerations require the IPU to execute
a certain number of instructions within each given time
period. Because execution time varies among instruc-
tions, performance is measured in millions of instruc-
tions per second (MIPS) using a long-term average that
assumes a typical mix of operations. Within any time
period, the number of 170 instructions and CCWs to be
handled, and the number of bytes to be transferred by
the 170 subsystem, can be derived from the MIPS rate of
the IPU and certain characteristics of the task being per-
formed. However, both the time available for the chan-
nel to handle a single CCW (the channel turnaround time
in Fig 2) and the time to transfer a byte of data depend
on physical characteristics of the 170 device and its con-
trol unit.

In a modern general purpose computer, most channel
activity involves disc storage devices whose data rate
largely determines 1/0 subsystem performance re-
quirements. For example, on a small processor such as
the 4331-1, about 250 CCW/s must be handled, and about
100k bytes/s must be transferred, depending on the
MIPS rate and assuming a typical job. This leaves, on the
average, 4000 us available for one CCW and 10 us
available for one data byte. However, a disc drive with a
40-us gap between data fields and a IM-byte/s data rate
requires CCW handling (for chaining in a gap) within
20 us and data byte transfer within 1 us. In view of the
multiple 170 devices running on different channels at the
same time, the 170 subsystem must perform hundreds or
thousands of times faster than would be expected from
average throughput figures.

I/0 Subsystem Implementation

Several implementation schemes can achieve the re-
quired 1/0 subsystem performance. One method is to in-
stall one or more dedicated channel processors that
realize the advantages of modularity and increased data
capacity. However, because each channel processor
must be able to accomplish its task within about 1% of

TIME
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= ADAPTER
= CONTROL UNIT
= STANDARD CHANNEL ADAPTER
= FILE/TAPE ADAPTER

BBA = BUS T0 BUS ADAPTER
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Fig 3 1/O device hierarchy. Common IC bus connects
processing unit and main storage to various |/O adapters.
These, in turn, service /O devices through control units
(standard interface), controllers (direct control interface),
or I/0O subsystem (programmed /O bus)

the available time, this approach increases the amount
of idle hardware. An alternative method extends the
channel processor capability by incorporating control
unit functions to achieve an 1/0 processor that attaches
to 170 devices directly. This technique sacrifices the ad-
vantage of standardized interfaces for connecting 1/0
devices and their controllers. Yet another solution in-
tegrates the channel tasks into the IPU. This single-
processor solution leads to the best use of existing hard-
ware, but it requires extended IPU capabilities because
IPU hardware and microinstruction sets, designed to
execute machine instructions, usually will not suffice to
perform 170 channel tasks. Nonetheless, this last ap-
proach, that of the integrated channel, was selected for
the 4331-1 processor 1/0 subsystem (Fig 3).

Channel Bus

A general purpose computer must accept various
numbers and types of 170 interfaces. Physical considera-
tions (eg, packaging and 170 pin limitations) make it im-
possible to provide all types of interfaces directly on the
processor; therefore, in the 4331-1, the integrated
channel bus (IC bus) serves as a common path for trans-
ferring data and control information between the pro-
cessor and individual adapters. Different 1/0 configura-
tions are realized by attaching various adapters to the
IC bus.

Physically, the IC bus is built up of ring buses and star
lines. Starting and ending at the processing unit, the two
ring buses provide a 2-byte data path and a 2-bit control
path for up to six adapters (Fig 4). Individual adapters
can exchange signals with the processing unit on the star
lines. The processing unit and the adapters receive
pulses from a common clock; therefore, a connection
between the processing unit and an adapter can be

established by simple synchronization pulses and does
not require a handshaking procedure. Apart from the
ring buses and star lines, three additional lines provide
these synchronization pulses.

One central dispatching mechanism distributes bus
time among the processor and the adapters. Bus
capabilities and the dispatching algorithm must be
matched to the expected load and the realtime response
requirements. At first glance, it might seem economical
to adjust bus capability according to average load for
good utilization. Unfortunately, however, service re-
quests occur at random; therefore, bus waiting time ap-
pears as soon as requests arise faster than they can be
serviced. When higher utilization leads to a higher
probability of waiting for the bus, response deteriorates
and buffers are required for those mechanical 170
devices whose service requests cannot be postponed.
Furthermore, the IC bus must service varied requests.
Adapters require transfer of variable quantities of data
to or from main storage at variable rates. The pro-
cessor, however, requires single-byte transfers for its
status monitoring and control operations. Although
buffers could be used in adapters to overcome bus
waiting time restrictions, high bus utilization would re-
quire large buffers, and an efficient bus transfer
mechanism would retain an established connection until
the buffer had been emptied of data. This approach
makes the bus unsuitable for single-byte sense and con-
trol operations in response to asynchronous events that
demand fast processor response.

A consequence of poor bus service, data overrun
would occur if the bus system failed to accept or deliver
data within the time period prescribed by an 1/0 device.
Program overrun would occur if the processing unit
failed to meet the realtime requirements of a device
when accepting status information or supplying a com-
mand. Overrun situations can be corrected on different
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levels, at varying expense, by the microprogram, the
operating system, or the operator. Of course, system
performance depends on the choice of recovery method.

Combining fast realtime response with an effective
data transfer mechanism, the chosen dispatching
algorithm provides a good compromise between effi-
ciency and responsiveness. Data transfer granularity
achieves fast response without introducing idle hard-
ware by performing data transfers in small slices and
implementing a priority scheme that gives preference to
those requests needing fastest response. In contrast to
first in, first out servicing, the dispatching algorithm
gives the processor priority over adapters, and it services
requests from adapters according to their data rates and
buffer sizes. Priority decisions overlap the previous data
transfer cycle, permitting back to back transfers on the
bus and avoiding loss of speed. A compact physical in-
terface between the processor, main storage, and
adapters compensates for the extra hardware devoted to
bus control.

Data Transfer

Microprogram preparation for data transfer between an
adapter and main storage initializes command, flag,
address, and count information in the processor and in
the adapter. A data transfer cycle is requested by an
adapter as soon as data or space for data becomes
available. Then, an 800-ns time slot allows four bytes to
be exchanged. If the adapter keeps its transfer request
active, another time slot will be allotted, provided that
no higher priority request is pending.

The adapter asserts a cycle steal request (CS REQUEST
in Fig 4) to initiate a transfer operation, and the process-
ing unit services the request by using CS GRANT to select
the adapter and DATA STROBE to synchronize the
transfer cycle. Because the bus is two bytes wide, two
consecutive 400-ns cycles complete the transfer. The
processing unit tests ADAPTER CHECK and ANY INBOUND
lines during every cycle. ADAPTER CHECK signals data
errors, such as parity checks, and selection errors, such
as double select or unrequested select. ANY INBOUND
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signals the transfer direction, chosen by the adapter,
which the processing unit compares against the expected
value. Ring lines are used to signal the end of a transfer:
the CCW count exhausted or an error, if transferring out
to the adapter; a device termination, with up to four
bytes of valid data transferred, if transferring in to the
processing unit.

Sense and Control

Processing unit microinstructions request a control or
sense operation directly via the IC bus. Using one data
bus byte to address both the adapter and a register in the
adapter while the other byte carries control or sense
data, these operations need only one bus cycle. A
CONTROL STROBE signal triggers control and sense
operations, and the SENSE GATE level determines the
transfer direction. Although sense and control opera-
tions can establish communication between the process-
ing unit and an 170 adapter, the large amount of
processing time required to poll adapters for asyn-
chronous requests is a serious disadvantage. Therefore,
a trap mechanism allows adapters to interrupt the pro-
cessing unit on the microprogram level.

Seven trap levels are available. One or two TRAP RE-
QUEST lines per adapter connect to the trap control ac-
cording to their priority. Vector traps, produced by the
trap mechanism, force unique addresses, which point to
the first microinstruction of the trap routine, into the
control storage address register (CSAR). A current trap
indication, set when a trap request is accepted, deter-
mines whether a subsequent trap request will take
priority over the current trap. During a trap, the
microprogram saves the next microinstruction address
and processing unit status of the interrupted program.
The first microinstruction of every trap routine is a
branch and link (BAL) that saves return information in a
local storage register. After servicing the adapter, which
drops its trap request during service routine execution, a
LEAVE microinstruction resumes the interrupted pro-
gram by means of saved link information and resets the
current trap indication. Thus, the trap mechanism
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allows fast response and high flexibility when servicing
requests of different priorities without devoting hard-
ware to extra save registers.

Use of Local Storage

Data processing systems usually require simultaneous
operation of several 1/0 devices that a single processor
machine must handle in sequence. One shared
microprogram can be used reentrantly for this service if
the operands it requires are identically formatted and in-
directly addressed. Then, 170 device service can be inter-
rupted at any point in the program, the same program
can service a different 170 device, and the interrupted
service operation can be resumed without loss of con-
trol. Identically formatted operands are guaranteed for
all 170 devices attached to identical adapters that have
similar control blocks in the processing unit. These con-
trol blocks, called unit control words (UCWs), hold in-
formation about the channel control program (ie, the
chain of CCWs) and the device (eg, status). UCWs reside
in the data local storage (DLS) assigned to the 1/0 device
(Fig 5).

A UCWw provides space for eight words, and the DLS
has space reserved for 32 UCWs. The processing unit
allows indirect addressing of DLS operands; however,
existing addressing modes and local store address
registers (LSARs) do not fit the UCW format. Therefore,
indirect addressing of UCWs in the DLS requires a special
addressing mode and a dedicated 1/0 address register
(I0AR). When a microinstruction operand requires the
special indirect addressing mode, five bits of the IOAR
select a UCW, and three bits of the operand field select a
word in the UCW. In addition, three IOAR bits select an
170 adapter in the case of BUS SENSE and BUS CONTROL
microinstructions that communicate with adapters.

A BAL microinstruction automatically saves the IOAR,
and a LEAVE microinstruction restores it. Thus, setting
the IOAR at the beginning of an 1/0 trap routine
associates a UCW and a particular adapter with the com-
mon microcode routine. For a byte multiplexer channel,
UCW selection depends on the device address. Then,
because the number of UCWs is smaller than that of
possible device addresses, a folding technique achieves
UCW selection. Hardware supports a mapping algorithm
that associates several device addresses with the same
UCW, and a special CONTROL microinstruction sets the
UCW pointer in the IOAR from the device address.

Address Translation

CCW addresses provided by the CAW and TIC com-
mands, (ie, transfer in channel, channel program jump),
as well as data addresses contained in the CCWs and in-
direct data address lists (IDALs), are virtual addresses
that must be translated into physical addresses using the
main storage directory (MSD). Translation is time con-
suming because the MSD is too large to be held in the
hardware for fast access. The IPU can minimize address

ADAPTER ADDRESS =
FOR IC BUS SENSE/CONTROL

10AR —— LS
UCW | ADAP I .
e
L—ucw apoRess —e
UCW,

’—WORD ADDRESS ——=
n—
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OPERAND

OF MICROINSTRUCTION

Fig 5 Access to local data storage. Special in-
direct addressing mode allows reentrant
microprogram to service several devices concur-
rently. When accessing UCW in DLS, operand sup-
plies 3-bit word offset, which is concatenated with
five bits of IOAR pointing to UCW. Three IOAR bits
may select adapter

translation overhead by using a directory lookahead
table (DLAT), implemented in hardware, that contains
up to 32 translated addresses. The localized behavior of
program and data fields guarantees a high probability
that the next address requiring translation will be one of
the 32 different addresses most recently translated and
saved in the DLAT. Failing this, an incidental miss re-
quires address translation from the MSD but has little
impact on average performance.

The channel program requires a different address
handling mechanism for two reasons. Many new
addresses require explicit translation during command
chaining, at precisely the time fast response is required.
Also, several channel programs with independent
storage address ranges might be multiplexed, causing
common DLAT usage to disturb the localized address
behavior and produce many DLAT misses during chan-
nel service. A special microinstruction meets this need
for fast MSD translation. Accepting a virtual address as
its operand, the TRANSLATE microinstruction builds the
MSD entry address, fetches the real page frame address,
and concatenates it with the low order bits of the virtual
address to form the true address (Fig 6). In addition,
TRANSLATE may update the virtual address to the begin-
ning of the next page to prepare for the next translation.

True addresses are stored in the UCWs rather than in a
special channel DLAT. Each UCW supplies space for two
such translated data addresses; one can be prepared by
the microprogram while the other is being used for data
transfer, a mechanism that provides continuous data
transfer over several page frames.

Data Mover

Controlling the flow of data between the 1/0 adapters
and main storage, the data mover has three basic parts.
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OPERAND 1
(VIRTUAL ADDRESS)

ol

—_— N —

OPERAND 2
(PHYSICAL ADDRESS)

MSD-ENTRY
FL | HR

———————

SR -
[N (R

HV = HIGH ORDER VIRTUAL ADDRESS = PAGE ADDRESS
HR = HIGH ORDER REAL ADDRESS = PAGE FRAME ADDRESS
L = LOW ORDER ADDRESS = PAGE DISPLACEMENT

FL = FLAGS

Fig 6 Channel program address translation. Special
microinstruction reduces virtual address translation
overhead during command chaining when speed is
critical. Accepting virtual address, it builds MSD entry
address, fetches real page frame address, and thus
forms true address

The transfer control picks up adapter requests for data
transfer and, supported by the processing unit, handles
control blocks stored in the DLS. It also triggers IC bus
and main storage operations. The IC bus control pro-
vides for transfer of information between adapters and
the processing unit via the IC bus. The main storage con-
trol supervises transfers between the processing unit and
main storage. Fig 7 shows these units together with part
of the data flow involved in data transfer operations.

Cycle Stealing

Any data transfer is triggered by an 170 adapter raising
CS REQUEST. Requiring processing unit support, the
cycle steal request suspends execution of the
microinstruction stream and forces a special operation
code in the processing unit. During execution of the
pseudo-operation code, two UCW words are read from
DLS, updated, and returned. The processing unit also
handles data addresses and byte counts in its arithmetic
and logic unit, while the transfer control inspects and
updates two control bytes containing additional,
detailed information about the operation to be per-
formed. A pointer establishes connection to the proper
UCW. Because adapter service is multiplexed and all
adapters could be set up for transfer simultaneously,
transfer control hardware stores a different pointer for
each adapter.

During UCW handling, the transfer control has all in-
formation necessary to trigger the bus control and the
main storage control in the correct sequence according
to the direction of transfer. Serving as intermediate data
storage, a register on the IC bus and main storage inter-
face decouples the two transfer sections and allows IC
bus operation to overlap main storage operation. The
use of processing unit data flow mechanisms during the
data transfer operation eliminates considerable hard-
ware that would be required for working storage and for
an arithmetic unit. It degrades processing unit perfor-
mance by an average of less than two percent.

Pipelining

Three parts of the system are involved in transferring
data between main storage and an 1/0 adapter: the pro-
cessing unit that reads control information out of DLS,
updates it, and restores it; the main storage and its con-
troller that fetch or store data according to the com-
mand and the address; and the IC bus that receives and
sends data from and to the specified 170 adapter. These

MAIN STORAGE
IC BUS —= ’ E—Vj
IC DATA 1C/MS l PU/MS_J
IC CONTROLS

Fig 7 Data mover block diagram.
Using address pointer from transfer
control, processing unit delivers
parts of UCW from its DLS for
transfer control inspection and up-

—— |
IC STROBES BUS TRANSFER
IC CHECKS CONTROL CONTROL

MS
CONTROL[™ — +

date. UCW address and count fields
are updated in processor’'s

arithmetic and logic unit. IC bus

G5 REQUES =t ———————

DLSAR

CHIGRAN T

HEEENRE

(7] [3 ] control logic handles data transfer
between processor and adapter.

AU Main storage control handles flow

UCWs between processing unit and

storage
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Fig 8 Enhancement through pipelining. Without overlap,
in (a), duration of transfer operation is sum of processing
unit cycle, main storage cycle, and IC bus cycle. In (b),
pipelining independent operations by staggering processing
unit, main storage, and IC bus cycles gives threefold im-
provement in throughput

three parts are not used at the same time, however. The
processor service cycle starts the transfer operation and
analyzes the transfer direction. If data are to be
transferred from the main storage to an adapter, it trig-
gers a main storage fetch cycle that makes data available
to the IC bus in the interface register. Then, an IC bus
cycle transfers the data to the adapter. When transfer-
ring from an adapter to main storage, the IC bus cycle
and the main storage cycle are reversed in sequence.
Fig 8(a) shows these data transfer timing characteristics

and indicates where the processing unit must wait for
operations to complete before beginning a new opera-
tion.

To reduce processing unit idle time, the 1C bus and the
main storage control work independently of each other
and of the processing unit. Each controller receives a re-
quest and a command code from, and provides status
information to, its partners. Each can execute an opera-
tion with independent timing, when all necessary
resources are available, so that the processing unit can
resume its instruction stream while the 1C bus and main
storage execute requests initiated earlier. Thus, up to
three operations can be overlapped [Fig 8(b)]. Because
the processing unit, main storage, and IC bus are each
busy for about the same amount of time, pipelining
decreases the impact of data transfers on the processing
unit and also improves the data rate by a factor of three.

Summary

In contrast to certain microprocessors, which address
1/0 device registers as memory locations, general pur-
pose computers use separate address spaces for main
storage and 1/0 devices. Thus, during execution, the
processing unit must exchange data with only one
physical interface connected to a fast, random access
device—the main storage. 170 instructions that transfer
data between main storage and other physical devices
are effectively decoupled from the instruction stream,
and the tasks performed by an instruction processor
become very different from 170 subsystem tasks.

Instruction processor design can be optimized for
high average performance; however, the diverse
physical characteristics of 170 devices that may exist in a
multitude of configurations, along with the need for
fast realtime response, challenge designers to implement
efficient 1/0 handling without introducing 170 sub-
system hardware that will remain idle most of the time.
Although large systems can afford special purpose pro-
cessors that are dedicated to 1/0 tasks, a more
economical alternative addresses performance tradeoffs
in a single-processor system. By modifying the instruc-
tion processor, the design retains well-balanced com-
putational ability and adds 170 power with the flexibility
to service a wide range of system configurations.
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REDUCING ROUNDOFF ERRORS
IN MICROPROCESSOR BASED

CALCULATIONS

Analysis technique identifies sequence of operations
that produces least error during expression evaluation,
reducing the need for extended precision arithmetic

Henry A. Davis

American Microsystems, Incorporated

3800 Homestead Rd, Santa Clara, CA 95051

Errors are inevitable when dealing with a finite
representation of a real number, such as the binary
representation used in computers. These errors can
never be eliminated, but they can be controlled and their
effects estimated. As microprocessors are applied to
more mathematical and scientific problems, quantizing
and roundoff errors become serious obstacles to suc-
cessful implementations because the obvious remedy of
multiple-precision arithmetic imposes too large a
penalty in terms of program size, data storage re-
quirements, and execution time. In many cases, analysis
based on a simple model of error propagation directs
systematic reordering of the sequence of operations
during expression evaluation to ensure sufficient accu-
racy without the need for multiple-precision arithmetic.

Pure integer mathematics is exact for addition,
multiplication, and subtraction; however, its accuracy
for division is limited by the remainder. This limitation,
coupled with the lack of dynamic range inherent in fixed
bit length integers, leads to the use of various types of
floating point number representations. Problems in
scientific programming generally require the benefits of
floating point arithmetic. Examples of such applications
are signal processing, least-mean-square algorithms,
and iterative programming techniques used in linear
programming applications.

Theory

Floating point formats typically represent real numbers
by supplying a 1-bit sign, an n-bit exponent, and a t-bit
mantissa. The mantissa is said to be normalized if its
high order bit is a 1; otherwise it is unnormalized. It
represents a number between 0 and 1, usually expressed
as its integer cell number on a uniform graduation of
this interval into 2!—! equal cells. The exponent
represents the signed integer power (usually of base 2) to
which the mantissa must be raised to yield the real
value. Thus, normalization is performed by shifting the
mantissa left and decrementing the exponent once for
each shift until a 1 appears in the mantissa high
order bit.

Denormalization, the reverse process, is performed
on one of two operands to give both operands the same
exponent. Once this is achieved, addition and subtrac-
tion may be performed by adding or subtracting the
mantissas, carrying forward the common exponent, and
normalizing the result. Multiplication and division,
which do not require denormalization, are performed
by forming the product or quotient of mantissas, adding
or subtracting the exponents, and again normalizing
the result. Addition and subtraction introduce error
when bits are shifted right off the low order end
of one operand mantissa during denormalization.
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Multiplication and division introduce error when the
2t-bit product of mantissas is normalized to produce a
t-bit result mantissa. Both error sources reflect overflow
of the integer mantissa.

Thus, because the floating point mantissa is
represented by a binary integer, the same errors en-
countered during integer arithmetic also appear in
floating point arithmetic. In general, three sources of
error can be identified: initial, roundoff, and trunca-
tion. Initial error is caused by input sensor inaccuracy
and sometimes can be the major system error, but this
type of error cannot be corrected because it is not
systematic. That is, in general, random error cannot be
removed without significant signal processing. Initial
error is most often reduced by using better sensors.

Roundoff error results from using a finite set of
binary integers to represent an infinitely fine graduation
over a range of real numbers. If the floating point
representation is normalized, roundoff error cannot ex-
ceed half the magnitude of the least significant bit value.
Usually, this error appears in every number stored in a
computer. Since two consecutive mantissa values span
an infinity of real numbers, only the largest and smallest
of which are represented precisely, roundoff error can
be assumed in the floating point representations of all
numbers.

Truncation error occurs when an infinite series is
computed by evaluating a finite or truncated series. For
example, the sine function is almost always represented
by some portion of the Taylor series in a computer. If
the Taylor series expansion stops after the first seven
terms, eight significant decimal digits result. In this in-
stance, the sum of all subsequent Taylor series terms
reflects the truncation error. Since the series converges,
the absolute error cannot exceed the magnitude of the
eighth term.

Quantization errors due to word size limitations result
from the inexact binary representation for most
numbers. For example, consider a real number X; then,
the absolute error introduced by using this value is
X — X, where X is the normalized value of X with
associated quantization error. For convenience, the
error term in X is shown as e, = X — X. An addition
operation involving X gives

b B A L e R T

~<l

SR AT+ ey *ey) (1)

Similarly, subtraction yields

X-Y=(X+ey) -(Y+ey)

~l

=X -Y)+ (e -ey) )

Subtraction brings to light an interesting problem.
When two numbers of nearly identical magnitude are
subtracted, the magnitude of the error term may ap-
proach and even exceed the magnitude of the difference.
This phenomenon, known as cancellation, can cause er-
roneous results that differ from the correct result by
orders of magnitude.
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Multiplication is slightly more complicated, with an
error term involving sums of cross products

Because the product of errors, e,e,, is extremely small
in relation to the other terms, drop that insignificant
term to obtain

(XY) + (Xey + Yey) 3)

i

XY

Division is represented by

Because e, is very small in relation to Y, consider the
number resulting from the division of e, by Y to be
nearly zero, and disregard the square of this quotient to
obtain

The final term in this equation may be dropped for the
same reason to give

X X N "X_RC\'
PR M) “)

Since division is similar to subtraction in many
theoretical senses, particular attention should be paid to
possible problems. Examination of Eq (4) shows that
the error may be very large when the denominator of
this equation, which depends only on the divisor, is
small in relation to the numerator of the equation,
which depends only on the dividend. This type of error
sensitivity results from ill-conditioned operand terms
under division and has important ramifications because,
no matter how well roundoff and truncation are con-
trolled, initial error sensitivity in the ill-conditioned
dividend and divisor may render the final quotient
useless.
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Absolute error expressions are not really appropriate
for roundoff error analysis; instead, it is the relative er-
ror propagation that matters. The relative error carried
through a computation by any term, X, is

]
-

e
=

=l|.5

Absolute error expressions derived earlier can be rewrit-
ten as relative error expressions to give
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Application

These equations can be used to reduce computational
error by considering a tree representation of binary
operations (Fig 1) derived directly from Eqs (5), (6), (7),
and (8). The amount of relative error added at each
node is the sum of the relative error of each branch in

the tree. Branch error, in turn, is the product of the
branch coefficient (relative roundoff error) and the er-
ror of the previous node (relative quantization error).
Basic tree structures corresponding to the four
arithmetic operations are combined to build a tree
representation for any arithmetic expression. The tree
representation expresses the total error propagated by
expression evaluation. For example, the typical com-
putation Y = A + B + C + D shows how the sequence
in which operations are performed can affect error
propagation (Fig 2). The total error at node 1 is

A A B B SAVT SR
e A = [ === i =) e il
A+B/\A/ \A+B/\B A+B

where 1, is the roundoff error. Node 2 has a total error
of

N R en e C ec
_A:B_ _\ _B+r, e -__L +rs
A+ B+ A+B AFB = C .

and the total evaluation error at node 3 is

Fig 1 Tree structured model of binary operations.
Branch error is product of node error and branch
coefficient. Sum of branch errors is total error
propagated through each basic operation. Tree
structures—derived from Eqgs (5), (6), (7), and
(8)—combine to reflect sequence of operations
during expression evaluation

Y=A+B+C+D

7A*B*C' ep+eg +(A+B)ry +ec +(A+B +0)r, o8 ‘9: o
A+B+C+D A+B+C A+ B Ca L

Fig 2 Conventional sequence of operations. Unbalanced tree
represents strict left-to-right evaluation of Y = A + B + C + D.
Propagated error, evaluated at each node, leads to overall error term
at final node
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If we denote by R the maximum of r,, r, and 13, then

<"A”‘B”’(:“’l)+(K+§)R+(K+'ﬁ+( +B+C +D)R

DR+
A+B+C+D A+B+C+

=/ B

.
Y
Finally, the roundoff error term is
SA + 3B + 2C + D R
A+B+C+D

Adding explicit parentheses alters the order of expres-
sion evaluation and produces the branch coefficients
shown in Fig 3. Here, the error at node 1 is

i+8
as when the expression was evaluated previously.
However, using this new sequence of operations, the er-
ror at node 2 is now

€.t tp

Ty

C+D

The total error at node 3 becomes

A+B SAlESE C+D et ep
e e e L) ) e m—— trg )ty
A+B+C+D\ 3+B BHB G D\ E i 3 L

Again, replacing each of r,, r,, and r; by their maxi-
mum, R, yields

(]
<

eategte “’n+ (A +B)R + (C +D)

)
e —
A+B+C+D A+B

|

which results in a roundoff error term of

2A_* QE +3(I +~2D R = 9R
A+B+C+D

The important aspect of this result is that the relative
error term remains unaffected by the sequence of opera-
tions during expression evaluation, while the roundoff
error term is affected markedly. This phenomenon of
roundoff error is termed instability. Computer
algorithms are usually assumed to be both convergent
and of finite execution time. However, these derivations
show that it is possible either not to terminate or to con-
verge on an incorrect solution when the cumulative ef-
fect of roundoff errors grows exponentially with the
number of binary operations. An algorithm that ex-
hibits this property is said to be instable. Since the
roundoff error term in the first sequence of operations
exceeds that produced by the second sequence, the sec-
ond ordering of operations propagates less roundoff er-
ror regardless of the values of the component operands.

These derivations illustrate the process of forward er-
ror analysis. Errors in the result of the computation are
a function of the errors in the operands, with in-
termediate result errors carried along to the final result.
By means of this analysis technique, conservative
bounds on the magnitude of error can be computed
from the absolute values of each term in Eqgs (5), (6),
(7), and (8).
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Y=(A+B)+(C +D)

eA+eB+eC+eD*(x+E)l]+(6+ﬁ)r?*(i+§+6*ﬁ)r3

A+B+C+D A+B+C+D

Fig 3 Altered sequence of operations. Balanced
tree with fewer levels represents evaluation of
Y = (A +B) + (C + D). Sequence of operations
propagates less error than strict left-to-right
evaluation

The total error propagated through a tree is much
easier to determine than Figs 2 and 3 might indicate
because, in practice, actual numeric values can be
assigned to the subscripted error terms (based on the im-
plementation system mantissa size) and the uppercase
operand terms (based on maximum and minimum ex-
pected values). Further, this example illustrates an im-
portant general result: the sequence of operations dur-
ing expression evaluation whose tree representation has
the smallest number of levels is the sequence of opera-
tions that propagates the smallest total error.

Limitations

Reordering the sequence of operations during expres-
sion evaluation will not gain precision in pure integer
calculations because, in this case, roundoff error does
not always occur, but overflow may. Either scaled
arithmetic or, more commonly, floating point
arithmetic is used to avoid overflow, and error analysis
then becomes essential if the program size and execution
speed penalties of multiple-precision arithmetic are to
be avoided. However, consider the matrix algebra
e

problem
[41 40] [8 1]
= b=
40 39 79

whose exact solution is X, = X; = 1. Now, assume that
there was some small error in b so that the real b is

80.99
b =
79.01
Xan= 179 X’ =0.19
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Thus, relative errors of about 1.25 x 10-* in the right-
hand side of the equation resulted in relative errors of
about 4.3 in X, and X,. Such systems are said to be ill-
conditioned. For the most part, ordinary matrices do
not behave in this way. Unfortunately, least-squares
problems that occur in electrical engineering, and par-
ticularly in signal processing, are typically ill-
conditioned. Rewriting the previous example in general
form gives

ATy SED b, X
A= b= X =
Ay dyo b, Xy
b, €}
b, =h #¢ &
by Cy

AX =b AX’ = b’

Therefore,
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