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For PDP=01"users, the most
cost effective,“no-compromise;’

o SMD disc controller

Maximize your system’s cost performance factor with the full capability
DC-233 Disc Drive Controller. Its unique master-slave bit slice micro-
processor architecture provides total DEC software transparency

- with up to eight drives. Use it with the CDC 9762 80mb drive to
emulate DEC’s RM02/03 (67mb of formatted capacity per
drive). Or—use it with the Memorex 677 Series 100/200mb
drives to emulate DEC’s RP05/06 (up to 176mb of for-
matted capacity per drive). Or—use it with eight
300mb drives for up to 2.1 billion bytes of for-
matted data in non-software compatible mode.

AND THERE’S MORE

= Embedded design fits all PDP-11’s*
*» Dual drive porting

= Optional dual unibus porting

* Automatic NPR throttling

= ECC fully implemented

» Media compatible
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SEND FOR COMPLETE INFORMATION

w western peripherals
Division of WESPERCORP

(714) 730-6250 — TWX 910-595-1775
Cable WESPER
14321 Myford Rd., Tustin, Calif. 92680

*Trade name of Digital Equipment Corporation

Visit us at NCC, Anaheim,
Booth 3207-3211
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We take calls from Venus... fo o

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
switching systems.

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

Photo courtesy of NASA and
Jet Propulsion Laboratory, Pasadena, CA

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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IT PAYS TO HAVE
THENEWTALLY T-3000

Put half your service costs back in your pocket.

Say good-bye to planning maintenance calls same panel displays operator correctable faults.)
around the printer in your system. Tally's new 300 And the host computerisn’'t needed to run a test.
line per minute printer has unmatched reliability. Plus, the modular design of the T-3000 allows for
With no preventive maintenance requirements, a quick swap of any faulty module.
low parts usage and a high 5000 hour MTBF the And of course, the T-3000 delivers outstanding
Tally T-3000 has only half the service costs of print quality with uniform character density,
comparable printers. straight lines and clear carbon copies. The printer
Yes, the Tally T-3000 is designed ruggedly is quiet running and has easy paper loading and
reliable to keep the maintenance man away. But ribbon replacement.
if an ailment occurs, the T-3000 lets the Call your nearest Tally sales representative
service man know what's wrong. for all the details. Tally Corporation, 8301

S.180th St. Kent, WA 98031.
Phone (206)251-5524.

Quickly and easily. The microproc-
essor based T-3000 has 16 Self
Test routines. A handy status

panel speeds up fault isola-
tion and identification. (Dur-
ing regular operation, the

TALLY
PRINTERS
WORILDWIDF

Tally Corporation is
a member of the
Mannesmann Group.
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LETTERS TO THE EDITOR

CALENDAR

COMMUNICATION CHANNEL

Third and final part of this series describes and

compares various line control procedures, and
provides the distributed system designer with a
few guidelines for cost-effective data communica-
tions

TECHNOLOGY REVIEW

Central processor in medium scale computer
system increases efficiency through use of
microprogramming along with integral peripheral
and communications processors

DIGITAL CONTROL AND
AUTOMATION SYSTEMS
Properly designed algorithms, adapted to current-
ly available microprocessors, enable microcom-

puters to replace minicomputers in many
numerical control applications (Part 2 of 2)

MICRO DATA STACK/ICOMPUTERS,
ELEMENTS, AND SYSTEMS

High and low semaphore states influence output
of data to both a microcomputer and an I/O device,
a useful concept to apply to distributed process-
ing

AROUND THE IC LOOP

Synchronism of bit-slice components to external
events is achieved by defining specific maximum
microcycle period and designing system to per-
form most operations within that period
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HYBRID TOOL FOR UNIVERSAL
MICROPROCESSOR DEVELOPMENT 119

by David McCracken

A universal interface board adapts a personal computer for use as a
microprocessor development system that offers emulator capabilities

COMPONENT-BY-COMPONENT TESTING
OF DIGITAL CIRCUIT BOARDS 129

by Douglas W. Raymond

In-circuit testing avoids elaborate software modeling and diagnostics
common to functional tests, and is highly effective in identifying
defects at the component level, even in complex LS| devices

FIELD PROGRAMMABLE LOGIC REPLACES
HARDWIRED CIRCUIT WITH MICROCODE 141

by Stephen J. Durham

Keyboard encoder design illustrates use of field programmable logic to
reduce components and cut costs

DATA COMMUNICATIONS NETWORK
SWITCHING METHODS 148

by David A. Kane

Multichannel intelligent data switching system eliminates shortcom-
ings of both common carrier dial-up facilities and dedicated channels
with contention hardware

CRT CONTROLLER ADDS SYSTEM CAPABILITIES 154
by Conrad J. Boisvert

Taking advantage of inherent CRT controller capability results in addi-
tional function of keypad scanner

CONFERENCES

ELECTRO 80 106

Electronics leads the way—and Electro 80 isn’t far behind with 34 con-
ference sessions covering microprocessors, chjp configuration,
memories, distributed systems, data transmissions, and bus architec-
ture

NCC 80 112

How to effectively use computers as tools; aspects of software
engineering including reliability, standards, and education; computer ar-
chitecture; and data base management are among the topics discussed
in NCC 80’s technical sessions



' MULTIBUS
compatibledata

acquisition
and control system:s.

The ADAC 700 Series of data acquisition systems plug directly into
the MULTIBUS of single board computers from Intel and National. The
710 Series is the first low level analog to digital system available that
includes such unique features as the capability to withstand common
mode voltages of up to 250V while digitizing low level outputs from
bridges, thermocouples and other low level transducers. A software
programmable gain amplifier with optional cold junction compensation
circuit can be programmed on a channel to channel basis. The low
level analog to digital card and low level multiplexer expander card
can be supplied with either 8 or 16 differential inputs per card. Resolu-
tion is 12 bits.

The 735 A/D high level analog to digital series is supplied with
16 to 64 single ended or pseudo differential inputs. It also is jumper
selectable for 8, 16, or 32 differential analog inputs. The inputs can be
either voltage or current loop. The 735 A/D features a 12 bit high speed
analog to digital converter with throughput rates of 35 KHz basic and
100 KHz optional. The series include bus interfacing with a software
selection of program control/program interrupt and a jumper selection
of memory mapped I/O or isolated 1/0. Up to 2 channels of 12 bit digital
to analog converters can be supplied.

The extensive series of MULTIBUS compatible analog I/O boards
is further complemented by the 735 DAC Series. They are supplied
with up to 4 channels of 12 bit digital to analog converters, MULTIBUS
interfacing, 2 scope/recorder pen control circuits, 8 discrete digital
outputs with 8 high current sinks, 8 discrete digital inputs, and memory
mapped or isolated I/O interfacing. Optionally available are third wire
sense for ground noise rejection and 4 to 20 ma current loop outputs.

Send for full technical-data:

CORPORATION
70 TOWER OFFICE PARK « WOBURN, MA 01801 « 617-935-6668
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DATAMATION MAGAZINE ASKED
44,000 MINI USERS AROUND THE WORLD
ABOUT ADD-0ON MEMORY,

THEY NAMED DATARAM
OVER ALL OTHER INDEPENDENT SUPPLIERS.

That’s no surprise.

Dataram’s revenues, earnings, product line, and share of the minicomputer ADD-ON/ADD-IN
market have been growing steadily for the past five years. Today, Dataram is the largest company
in the world dedicated exclusively to the memory/controller segment of the minicomputer world.

With a wide range of products that are compatible with DEC® Data General and other major
minicomputer suppliers. Products that are delivering dramatic price and performance benefits.
And are being used by hundreds of computer equipment manufacturers, other OEM firms,
system houses, and end users throughout the world.

A performance that reflects a company with people and products ready to serve your needs for
mini-micro memory...and its control.

Dataram.
*Datamation’s 1979/80

Mini-Microcomputer Survey. r‘w DATARA

CORPORATION

PRINCETON-HIGHTSTOWN ROAD CRANBURY, NEW JERSEY 08512
TEL:609-799-0071 TWX:510-685-2542
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Auco is THE systems house that can
offer a turn-key, custom designed measurement

When you come to Avco, you're dealing with a
single source supplier for computer-based
measurement and control systems. From
specification and design to installation and training, Avco
professionals work with you to develop the optimum
system built to your individual requirements.

Aveco begins with application engineering. We
study the problem and help you define the system
requirements. We then select the hardware. Or we can
manufacture any needed component in our 125,000
square foot Huntsville plant.

Component interface is an Avco specialty. our
engineers carefully integrate sensors, field panels and
central stations to achieve a system that delivers
trouble-free performance right from turn-up.

Software optimization is critical to the effectiveness
of any measurement and control system. Avco
programmers work with you to develop the software
that will generate the exact data you need to get the job
done.

AvCo has designed, built, delivered, and installed some of
the most sophisticated distributed network
systems ever created, such as the world’s largest and
fastest real-time computer data acquisition network
system and the world’s largest machinery health
monitoring system. Avco has also designed the world’s
largest industrial test system, utilizing over 100
computers in a four-level hierarchical network, for the

and control svtem worldwide.

leading U.S. manufacturer of diesel engines, and the
world’s largest energy management system designed to
tri-service specifications.

But Avco also builds the best small systems — computer-
pased electrical power demand and load control systems,
automated data acquisition systems and process control
systems — all offering reliable performance at
competitive prices.

All Avco systems are carefully tested for quality
assurance and conformance to customer specification.
We supervise the entire installation and start-up
sequence. We even train your operators.

And Avco field service is always right at hand. Your
investment is protected by our highly skilled technical
service staff. We can be anywhere in the world whenever
you need us.

Avco. The strength and assurance of a $2 hillion
corporation. The flexibility and technical support of a
leader in system electronics. Find out why major
corporations around the country are turning to us. Write
or call today for more information.

AV C 0w

Avco Electronics Division « Earl R. Tillman « Systems Marketing Director - 4807 Bradford Drive « Huntsville, Alabama 35805
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To the Editor:

In reference to Gene Hnatek’s article
“Semiconductor Memory Update—
Part 2: RAMs,” in your January 1980
issue (pp 119-131), it looks as though
the author did not do a very thorough
job in delving into our available
products.

On page 131 the author mentions
sapphire ribbon technology and
square wafer processing. While we
look to square wafers in the future, we
are not processing that way yet.

Mr Hnatek goes on to indicate that
only one part, MWS5114, is an SOS RAM.
In fact, if he had referred to our
databook, SSD-260, he would have
found three other SOS devices. He also
indicates on page 130 that we have on-
ly two types in our total line of CMOS
RAMs. We not only have four SOS types
but also four bulk types.

The chart also indicates a 4k x 4
RAM that really is not yet available.

Walter B. Dennen
RCA Solid State Div
Somerville, NJ

Letters to the Editor should be
addressed:

Editor, Computer Design
11 Goldsmith St
Littleton, MA 01460

CORRECTION

Please note the following correc-
tions to the Communication Task
Program, p 116, of Y. P. Chien’s
article ““Multitasking Executive
Simplifies Realtime Micro-
processor System Design’ (Jan-
uary 1980). Line 6 from the top
should read EVG EQU 1 ;Event Flag
1 for receive channel. The seventh
line should read ETG EQU 2 ;Event
Flag 2 for time-out.

How to Improve
Your Image

The Problem: Glare. And poor image-to-background
contrast. They wash out displayed information, cutting
operator efficiency and lowering productivity.

The Solution: OCLI Contrast Enhancement. It
reduces glare by 17 to 1 over untreated glass. It's working
now for some of the biggest names in display technology,
including IBM, Four-Phase and Tektronix. Write us. We'll
explain how it can work for you.

I’d like to improve my image.

Tell me more about OCLI Contrast Enhancement for CRTSs.

City: State: Zip:

DEPT. 109-1, 2789 Giffen Ave.,
P.O.Box 1599, Santa Rosa, CA 95402
TWX (510) 744-2083 Telephone (707) 545-6440
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Xerox just gave us the opportunity of the century.
And we couldn't be happier.

We're part of Xerox. Diablo Systems, Inc. is, too.
And they've got plans for both of us.

Diablo will concentrate on printers. Century will
concentrate on disk drives. Makes sense. And it means
we now have full responsibility for sales and market-
ing of the Diablo disk drive product line.

The big winner in this exchange is you, the customer.

If you're a Series 30 customer, count on us for
eager-to-please support and a dependable source of
supply for years to come.

If you've evaluated the Series 44B and think it is
as good a 5440-type drive as we think it is, you're about
to see us rewrite the book on enthusiastic marketing
and conscientious support.

And if you need spares for Series 10, 20 and 44A
Diablo drives, we're pledged to keep you smiling, too.

Here are the specific actions we're taking.

FAST ANSWERS. The man's name is Howard
Wing. He's our Diablo Team Captain. His phone number
is 714/632-7500. Answers he doesn't have, he'll get.
Fast. Think of Howard as your single point of respon-
sibility for Diablo drives from Century.

FAST DELIVERY. We call it our Distribution
Center It's designed to provide off-the-shelf delivery of
new orders, spares and critical components, such as
spindles. We're building inventories to meet your needs.
And even though we're months away from eliminating
backlogs, we wouldn't put it in black and white if we
weren't committed to it.

SUPPORT, SUPPORT, SUPPORT. Complete
Century Data documentation on our Diablo product line
is available now. We're conducting Diablo-drive train-
ing seminars for our sales force. We've worked out
details with Diablo (the company) to ensure continuing
quality service for Diablo drives.

In short, we're doing all we can to make Diablo
drives from Century the drives you can't resist. We've
sunk our teeth into this opportunity. And won't let go.

Century Data Systems, A Xerox Company,
1270 North Kraemer Blvd., Anaheim, CA 92806
(714) 632-7500

Century Data Systems

A Xerox Company
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D Diablo

MORE TEMPTING
THAN EVER.
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8Ks, 16Ks, 32K s, and now...

The first 64K EPROM.
From Texas Instruments.

Introducing the TMS2564. The indus-
try’s first 64K EPROM. The densest
yet. With all the high-performance fea-
tures of TI’s 5-V EPROM family. Fea-
tures like 8-bit word configuration, fully
static operation, automatic chip-select/
power down, and low-power.

Pin compatibility
TMS2564 is offered in a 600-mil, 28-pin
dual-in-line package. But, it’s compati-
ble with industry standard 24-pin 64K
ROMs, as well as less dense EPROMS.

This is because pins 3 through 26 of
the TMS2564 are compatible with pins 1
through 24 of the 24-pin devices. Com-
patibility is enhanced by reserving both
pins 26 and 28 for the 5-V supply. So,

with a supply trace to pin 26, both 24
and 28-pin devices can be used, with no
jumpering.

Fully static

Like all TI EPROMS, the TMS2564
maintains the fully static tradition that
makes designing easier.

No timing signals. No clocks. No
strobes. No refresh. No problems. Sim-
ply, cycle time equals access time.

Lowest power ever

Operating at an access time of 450 ns
with a power dissipation of only 840 mW
maximum or less than 13 uW per bit, it’s
the lowest power per bit ever achieved
in EPROMS.

TI'S GROWING EPROM FAMILY

Power Max Power (0°C) Access
Device Description Supply Operating Standby Time
TMS2564 64K 5V 840 mW 131 mW 450 ns
TMS25L32 32K 5V 500 mW 131 mW 450 ns
TMS2532 32K 5V 840 mW 131 mW 450 ns
TMS2516-35 16K 5V 525 mW 131 mW 350 ns
TMS2516 16K 5V 525 mW 131 mW 450 ns
TMS2508-25 8K 5V 446 mW 131 mW 250 ns
TMS2508-30 8K 5V 446 mW 131 mW 300 ns
TMS2716 16K +12, =5V 720 mW — 450 ns
TMS27L08 8K 12, =5V 580 mW — 450 ns
TMS2708 8K 442, =5V 800 mW* — 450 ns
TMS2708-35 8K +12, =5V 800 mW* — 350 ns
AR=E

(© 1980 Texas Instruments Incorporated

INCORPORATED
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Naturally:

Easy programming

The TMS2564 is designed to facilitate
rapid program changes in high density,
fixed memory applications.

All that’s needed for simple, in-
system programming, is a single TTL
level pulse.

You can program in any order. Indi-
vidually. In blocks. At random. So, pro-
gramming time is reduced to a mini-
mum. And, you can use existing 5-V
PROM programmers.

Erasing? Simple ultraviolet. Just like
any other EPROM.

Widest choice

By adding the new TMS2564 to our fast-
growing EPROM family, we offer the
designer a product breadth unmatched
by any other supplier.

All TI EPROMS are available in 600-
mil packages with JEDEC compatible
pin-outs.

And they all share the reliable N-
channel process technology.

TI’s growing EPROM family. For all
your present and future memory
requirements.

For more information about the
first 64K EPROM, or any other family

TEXAS INSTRUMENTS

member, call your near- [Fifty Years
est field sales office or | ' pf o
authorized distributor. Or | [nnovation
write to Texas Instru- &
ments, P.O. Box 1443, [7
M/S 6955, Houston, Texas
77001.

85126 A
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CALENDAR

CONFERENCES

MAY 1-2—An Assessment and
Forecast of Computer Graphics, Stouf-
fers Inn, Westchester, NY. INFORMATION:
Bob Sanzo, Frost & Sullivan, Inc, 106 Fulton
St, New York, NY 10038. Tel:
212/233-1080

MAY 13-15—ELECTRO, Boston-
Sheraton/Hynes Auditorium, Boston, Mass.
INFORMATION: Dale Litherland, Electronic
Conventions, Inc, 999 N Sepulveda Blvd, El
Segundo, CA 90245. Tel: 213/772-2965

MAY 19-21—Custom Integrated Cir-
cuits Conf, Americana Hotel, Rochester,
NY. INFORMATION: Dr Andras Lakatos,
Xerox Corp, Webster Research Ctr, 800
Phillips Rd, Webster, NY 14580. Tel:
716/422-4354

MAY 19-22—National Computer Conf,
Anaheim, Calif. INFORMATION: AFIPS,
1815 N Lynn St, Suite 800, Arlington, VA
22209. Tel: 703/243-4100

MAY 20-22—CENCON 80

Electronics Conf, Public Auditorium

Arena, Cleveland, Ohio. INFORMATION: .

Mike Lapine, Cleveland Electronics Conf,
Inc, 2728 Euclid Ave, Cleveland, OH 44115.
Tel: 216/214-5515

MAY 29—Computer Networks Protocol
Sym, NBS, Gaithersburg, Md. INFORMA-
TION: Helen M. Wood, Conf Chairperson,
National Bureau of Standards, Washington,
DC 20234. Tel: 301/921-2834

JUNE 2-5—Sym on Incremental Motion
Control Systems and Devices, Ramada
Inn, Champaign, [ll. INFORMATION: In-
cremental Motion Control Systems Soc, PO
Box 2772, Station A, Champaign, IL 61820

JUNE 3-5—Sym on Multiple-Valued
Logic, Northwestern U, Evanston, lIl. IN-
FORMATION: Jon T. Butler, Dept of Elec-
trical Engineering and Computer Science,
Northwestern U, Evanston, IL 60201. Tel:
312/492-5628

JUNE 8-11—Internat’l Conf on Com-
munications, Red Lion Inn, Seattle, Wash.
INFORMATION: ICC ‘80, PO Box 88465,
Seattle, WA 98188

12

Industrial

JUNE 16-18—ATE Seminar/Exhibit,
Hynes Auditorium, Boston, Mass. INFOR-
MATION: ATE Seminar/Exhibit, c/o Benwill
Publishing Corp, 1050 Commonwealth Ave,
Boston, MA 02215. Tel: 617/232-5470

JUNE 19—Computer System Integrity,
Technical Sym of the ACM and NBS In-
stitute for Computer Sciences and
Technology, National Bureau of Stan-
dards, Gaithersburg, Md. INFORMATION:
Angela Turvey, 4910 Butternut Dr,
Rockville, MD 20853

JUNE 23-25—Design Automation Conf,
Minneapolis, Minn. INFORMATION: E. B.
Hassler, Texas Instruments, Inc, PO Box
225621, MS 3907, Dallas, TX 75265. Tel:
214/238-5781

JUNE 25-27—IFAC Sym on Large Scale
Systems: Theory and Applications,
Toulouse, France. INFORMATION: Sym-
posium Secretariat, AFCET-156, Bd
Pe’reire-75016, Paris, France

JULY 22-24—The 1980 Microcomputer
Show and Internat’l Conf, Wembley Conf
Ctr, London, England. INFORMATION:
TMAC, 680 Beach St, Suite 428, San Fran-
cisco, CA 94109. Tel: 415/474-3000

AUG 12-14—Computer Graphics 80 In-
ternat’l Conf and Exhibition, Bir-
mingham, England. INFORMATION: Paula
Stockham, Online, Cleveland Rd, Uxbridge
UB8 2DD, England

AUG 19-21—National Conf on Artificial
Intelligence, Stanford U, Stanford, Calif.
INFORMATION: American Association for
Artificial Intelligence, Stanford U, PO Box
3036, Stanford, CA 94305

SEMINARS

MAY 19-20 AND JUNE 11-12—Database
Management; MAY 19-20 AND JUNE
23-24—Data Communications; JUNE
16-17—Minicomputers: Selection and
Use; AND JUNE 23-24—Computer
Graphics: Update on Applications and
Technology, Harvard U, Cambridge,
Mass; Harvard U, Cambridge, Mass and
L'Enfant Plaza, Washington, DC; L'Enfant
Plaza, Washington, DC; and Harvard U,

Cambridge, Mass. INFORMATION: Barbara
Tarlin, Ctr for Management Research, 850
Boylston St, Chestnut Hill, MA 02167

JUNE 23-25—Error Correcting and
Detecting Codes, Washington, DC. IN-
FORMATION: Hellman Associates, 299 S
California Ave, Suite 307, Palo Alto, CA
94306. Tel: 415/328-4091

SHORT COURSES

MAY 28-30—Peripheral Array Pro-
cessors, UCLA, Los Angeles, Calif. INFOR-
MATION: Continuing Education in Engineer-
ing and Mathematics, UCLA Extention, PO
Box 24902, Los Angeles, CA 90024. Tel:
213/825-1047

JUNE 2-6—Modern Data Communica-
tions; JUNE 10-13—Pascal Computer
Programming; JUNE 16-20—Digital
Transmission Systems Engineering;
JUNE 18-20—Software Design for Data
Communications; AND JUNE
23-26—Computer Graphics Systems:
Design and Applications, George
Washington U, Washington DC. INFORMA-
TION: Continuing Engineering Education,
George Washington U, Washington, DC
20052. Tel: 202/676-6106

JUNE 3-6—Very Large Scale Integra-
tion, American U, Washington, DC. INFOR-
MATION: Jennifer Murphy, Office of Sum-
mer/Special Session, American U,
Washington, DC 20016. Tel: 202/686-2697

JUNE 16-27—Designing Microprocessor
Based Systems, Massachusetts Institute of
Technology, Cambridge, Mass. INFORMA-
TION: Francis F. Lee; Professor of Electrical
Engineering and Computer Science,
Massachusetts Institute of Technology, Cam-
bridge, MA 02139. Tel: 617/253-2598

Announcements intended for
publication in this department of
Computer Design must be received
at least three months prior to the
date of the event. To ensure proper
timely coverage of major events,
material preferably should be re-
ceived six months in advance.
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INTRODUCING THE

YOU
l*u*l

DOUBLE SIDED. DOUBLE DENGSITY.
DOUBLE THE DEC RXO2.

FULL RX02 COMPATIBILITY—HARDWARE, SOFTWARE, AND MEDIA.
DOUBLE THE CAPACITY—ONE MEGABYTE ON EACH DISKETTE.
BUILT-IN BOOTSTRAP—CONFIGURE AN ENTIRE LSI SYSTEM IN A FOUR-SLOT BACKPLANE.

THE DSD 480 THE DSD 470

® FOR PDP"11 OR LSI-11 SYSTEMS. ® FOR LSI-11 SYSTEMS.

® ALL IBM AND DEC DISKETTE FORMATS — ® | S1-11/23 FOUR-LEVEL INTERRUPT
convenient data exchange between DEC ACKNOWLEDGEMENT—DEC standard for all
and IBM systems. future peripherals.

® EXCLUSIVE “HYPERDIAGNOSTICS” — @ ON-BOARD DIAGNOSTICS FROM ODT—
Built-in intelligence for switch-selectable Simplified incoming inspection or system
self-testing and display. analysis.

LOW PROFILE, MODULAR PACKAGE—ONE HALF THE SIZE OF THE RX02.
HIGHER PERFORMANCE—34% FASTER AVERAGE ACCESS THAN THE RX02.
Advanced technology and innovative engineering deliver DEC-compatible flexible disk
systems with added capabilities and superior performance. When you need increased
storage capacity and proven reliability for your DEC computer,
look to the leader—DATA SYSTEMS DESIGN.

[J Please call me. [] Please send me more information.
My system: (] LSI-14, PDP-141/03, LSI-11/2, (] LSI-11/23, (JPDP-11/______

Nompe «~ = @ Title Company
Address City State Zip
Telephone Data Systems Design, Inc. Eastern Regional Sales
L 3130 Coronado Drive 990 Washington Street, Suite 101
[ )dld , Santa Clara, CA 95051 Dedham, MA 02026
N (408) 249-9353 (617) 329-5730
CD 4/80 TWX 910-338-0249 TWX 710-348-0563
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D I

eqistered Mademark of Digital Equipment Corporafion
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COMMUNICATION CHANNEL

COMMUNICATIONS IN DISTRIBUTED SYSTEMS —
PART 3: COMMUNICATION PROTOCOLS AND
SYSTEM DESIGN CONSIDERATIONS

Melvin G. Gable

Ford Motor Company
Dearborn, Michigan

To define the language that accesses and updates shared
variables in a distributed system a protocol is required. This
is simply the set of rules that establishes an orderly way of
exchanging information between two or more parties. The
physical link (communication channel) carries two sets of in-
formation, data and control, and the link protocol must be
capable of distinguishing between them. The protocol also
insures the correct sequencing and integrity of data
transmitted over the link. Basic protocol functions are to
control data transfer and to provide data transparency,
frame synchronization, and error checking and recovery.

Due to the activities of various standards organiza-
tions—Electronic Industries Association (EIA), International
Standards Organization (ISO), American National Standards
Institute (ANSI), and the International Consultative Commit-
tee for Telephone and Telegraph (CCITT)—electrical inter-
faces and serial protocol standards have been adopted.!
These standards have eased the marriage of heterogeneous
processors into a given system architecture.

Communication Control

In all the various protocols, the general format for informa-
tion transfer includes a header, a data body, and a trailing
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check-field. In order to control the transmission of data, the
header contains address information, block or packet se-
quence control, and acknowledgment information. Control
flags indicate packet sequence, and whether data or control
messages are being transmitted. Control messages are used
to perform handshake functions as well as to acknowledge
good or bad frames of data. Sequencing insures that data
are received in the proper order, and that packets are not
lost or duplicated.

Data Transparency

The physical link carries both transmitted data and link
control characters. Since it is often necessary to transmit
binary data, there must be a way to permit the use of all bit
patterns in the data field and still have the capability to
detect data link control characters in the frame. The tech-
niques used for achieving this transparency differ from pro-
tocol to protocol.

Synchronization

Some form of frame synchronization is required between
transmitting and receiving parties in synchronous data
transmission. Most common of the methods is to precede
the block with a unique bit pattern sequence. The receiver
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~ proving signe se | , ' , attractive. For
for faster seek—and—search Like hngh-speed data transfer tion, contact our nearest
rates of 1.2 megabytes per second. And with two fixed-head- sales office. :
per-track options to improve seek time and speed up overall
performance even more.

Every NEC D-1200 disk has an industry-standard storage . ,‘
module (SMD) interface, so it is immediately connectable to NEC Information SVStems, Inc.

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

Eastern Office: 36 Washington Street, Wellesley, MA 02181, (617) 431-1140

Central Office: 3400 South Dixie Drive, Dayton, OH 45439, (513) 294-6254

West Coast Office: 8939 S. Sepulveda Blvd., Los Angeles, CA 90045 (213) 670-7346
Southern Office: 2945 Flowers Road South, Atlanta, GA 30341, (404) 458-7014
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“REAL ESTATE”
JUSTDOUBLEDIN

VALUE.

Augat's new generation selective grounding (SG Series) IDC socket
assembly and header system offers several important and unique
customer advantages over conventional systems. For example, the
SG Series:

« Doubles I/O capacity of PC board “real estate”

« Eliminates paddieboards and labor-intensive soldering

e Reduces pin-outs by one-half

* Maximizes efficiency in wire and PC trace routing

o Cuts use of gold up to 75%

« Improves reliability

* Reduces average total applied system cost by 20%

Also, the SG Series’ unique design permits any combination of
signal/ground assignments. This is accomplished through grounding
common wires in each of the two cable lengths with a buss bar con-
nected to one or more of the signal pin-out contacts. All other pin-out
contacts are then available for I/O signal use.

The header is designed o be the new industry standard. It provides:




¢ Improved strength and durability

o Better contact protection

« Stronger latch and eject mechanism

« 16-position polarizing

» Cable shield disconnectable grounding

The SG system is configured to be readily designed intfo most new
and reftrofit applications.

All of this is accomplished at substantial total applied cost savings
for most customer requirements.

To get the full story on how your “real estate” can double in value,
call your nearest Augat representative today, or contact Augat Inc.,,
Interconnection Components Division, 33 Perry Avenue, P.O. Box 779,
Attleboro, Massachusetts O2703.
Tel: (6]7) 222-2202, TWX. 710-39-0644, 4 Augat interconnection products,
In Europe, Augat SA-Fresnes, France. lsotronics microcircuit packaging,
Tel: 668.30.90. and Alco subminiature switches.
Telex: 201.227 AUGSAF.
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Our new double density floppy

with built-in controller
is based on a very simple theory:

Earlier to market, the fatter the profits.

So don't tie up months and months developing
your own controller/formatter for dual-head,
double-density floppy disk drives.

We've done it all for you. Our new Remex RFS
4800 intelligent drive packs an IBM-compatible,
microprocessor-based controller/formatter onto the
same board as the drive electronics.

So in addition to our proven dual-head reliability,
you get a complete, high-performance subsystem
in no more space than our competition requires for
their standard "dumb” drive.

Use the Remex RFS 4800 as a double-density
drive with a formatted capacity of 1 megabyte
or better. Or designate it as the "master’ drive,
controlling up to 3 additional non-intelligent 1MB
“slave’ drives.

Tackling double-density controller design can
be biting off too much — unless you've got plenty
of time. And lots of experience with VFO circuitry
for double-density encoding, MFM and MF2M
encoding, phase lock/loop problems, and all the
other double-density complications.

Instead, use our RFS 4800 and give your system
advanced features, such as soft-sector formatting,
multiple sector transfers, automatic density
switching and fast, easy interfacing with just 15
data and control lines.

Naturally, like all our new floppies, the 4800
is physically compatible with Shugart SA 800/850
products. That includes the RFS 4800's single-
headed twin, the RFS 2400. Both, including their
slave drives, are available now.

) Get to market early.
With Remex disk drives.
To order, or for more
information, write us at
1733 East Alton Street,
P.O. Box C19533,
Irvine, CA 92713. Or
call (714) 957-0039.

Ex-Cell-O Corporation

REMEX DIVISION
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searches for this unique pattern so that it can obtain proper
frame synchronization. The number of bytes and the syn-
chronization code employed differ among the various pro-
tocols.

Error Checking

Insuring a high probability of accurate data reception is an
important function of the link protocol. The communication
link itself is error prone, and to compensate for this, check
bits or bytes are generated for testing on reception. Vertical
redundancy checking (VRC), longitudinal redundancy check-
ing (LRC), and cyclic redundancy checking (CRC) are the con-
ventional checking methods.?

VRC is an odd or even parity check performed on each
character, and requires a parity bit per data character. The
LRC technique is used for checking an entire data block, and
is frequently used in conjunction with VRC. LRC is generated
by the exclusive-OR of all data bits within the block
transmitted. CRC is a more sophisticated algebraic
polynomial generation technique. The 1s and Os of the data
block become the coefficients of the polynomial. The re-
mainder of the polynomial serves as the cyclic redundancy
check. Standard polynomials used in serial transmission
are: CRC-16 (x'® + x!5 + x2 + 1); CRC-CCITT (x!¢ + x'% + x% +
1); and CRC-12 (x*2 + x! + x® + 1). CRCs are capable of
detecting burst or multiple-bit errors, common error modes
on conventional communication channels.?

Automatic Request for Retransmission

There are two basic methods of acknowledging that a
transmitted data frame has been correctly received. In the
stop-and-wait scheme (Fig 1) the transmitter waits for a
positive or negative acknowledgment after sending each
data block. If an acknowledgment (ACK) is received, the next
data frame is sent. However, if a negative acknowledgment
(NAK) is received due, for example, to a redundancy check
error, the same block is retransmitted. If no response is
received after a given time-out period, the communication
session is aborted. An example of a stop-and-wait protocol is
IBM’s binary synchronous communications (BSC) protocol
(Fig 2.)

A variation of this method is the positive acknowl-
edgment-only protocol. Since a time-out mechanism is nor-
mally needed to detect failure of a receiving parity, it can
also be used to trigger retransmission, instead of a NAK

™

g MASIER

Fig 1 Stop and wait protocol.
Transmitter must wait for ACK, NAK,
or time-out before sending data block

response. The transmitter sends a data block and waits for a
positive acknowledgment. If an ACK is not received before
the time-out period, the block is retransmitted. Multiple
transmissions are used to detect receiver failure.

In a go-back-N scheme, separate transmit and receive se-
quence numbers are maintained by the transmitting and
receiving stations. When an acknowledgment is sent by the
receiver, it contains the sequence number of the last
correctly-received frame. The difference between the two se-
quence numbers ‘“N’’ represents the number of frames that
must be retransmitted. A variation in this scheme is defined
in the advanced data communications control procedure

rotect vital data
transmissions with

a Burroughs

Data Encryption Chip.

Build data security into point-to-point or multipoint
communication networks. This encryption/decryption chip
uses the National Bureau of Standards Data Encryption
Standard (DES) algorithm to encrypt or decrypt eight bit
bytes of data per encryption cycle. Encryption is based on
a 56-bit key variable which cannot be accessed once it is
loaded in the key register of the chip.

For more details write Burroughs OEM Marketing
Corporation, Burroughs Place, Detroit, Ml 48232,
(313) 972-8031. In Europe, High Street, Rickmansworth
Hertfordshire, England. Telephone: 09237-70545.

Burroughs

For General Information Circle 14
For Detailed Specifications Circle 179
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HEADER
FLAG | AoDREss | controL INFORMATION FCS FLAG
BBITS) | (BBIS) | @8ITS) (ANY NUMBER (16 BITS, (8 BITS)
OF BITS) CRC-CCITT,
INVERTED
REMAINDER)
b®&————1— 7ERO INSERTION/DELETION, CRC ACCUMULATION —f—————3od
1
FLAG=01111110 ABORT=01111111/11111111  IDLE=111111111111111
SDLC
SYN'[SYN|SOH| HEADER | STX TEXT £1X BCC
. LRC8, CRC-12, OR
CRC-16. DEPENDING
ON CHARACTER
CODE (ASCHI,
TRANSCODE, EBCDIC)
BISYNC Fig 2 Three standard data transparen-
cy techniques. SDLC is bit-stuffing;
Bisync, byte-stuffing; and DDCMP, word-
count. (See Panel)
HEADER
SYN | SYN|SOH | COUNT | FLAGS |RESPONSE[SEQUENCE|ADDRESS| CRC-16 | INFORMATION | CRC16
| (14 BITS){ (2 BITS) | (8 BITS) | 8 BITS) | (8 BITS) | (16 any(mgf NUMBER | (16 BITS)
8BIT
CHARACTERS)
DDCMP

(ADCCP) protocol. This allows the receiver to send a selected
reject supervisory command that requests retransmission of
a single frame. An advantage of the go-back-N scheme is
that long delays between receiver and transmitter, such as
on a satellite channel, can be accommodated more efficient-
ly. The major disadvantage is that the transmitter must con-
tain enough buffer space to retransmit the entire set of data
frames if a positive acknowledgment is not received.

Design Considerations

In implementing a given system, the designer has a wide
choice of standardized protocols. Bit-oriented protocols
such as synchronous data link control (SDLC), high-level data
link control (HDLC), and ADCCP offer improved performance
and flexibility over older byte-oriented protocols such as
BSC. The bit-stuffing technique reduces transparency
overhead. Such protocols allow the designer to select a win-
dow size with the desired number of message frames to be
outstanding. This flexibility permits improving the efficien-
cy when the communication channel has long delays be-
tween transmitter and receiver. Nevertheless, bit-stuffing
usually requires special hardware to perform the data
transparency function, while byte-stuffing can be done easi-
ly in software, using conventional parallel-to-serial and
serial-to-parallel hardware.

20

The traditional hardware approach has been strongly im-
pacted by the emergence of the multiprotocol chip. This
device performs the basic task of assembling received serial
data characters, and serializing transmitted characters. It
also performs the data transparency function of bit-stuffing
or byte-stuffing, as well as CRC polynomial generation and
checking. Many of the devices incorporate modem control
functions, the interchange signals between the data circuit
and the data terminal equipment. Most devices are bus-
oriented and contain multiple registers, designed to inter-
face with an 8- or 16-bit data bus of a microprocessor.* The
advantage of a multiprotocol chip is that it reduces the
number of support circuits and permits adaptability to
various line protocols on the same hardware interface.
Nonetheless, these protocols have been designed to operate
over synchronous serial transmission interfaces. However, a
word count protocol such as digital data communications
message protocol (DDCMP) can operate over synchronous
and asynchronous serial or parallel interfaces.

The choice between serial or parallel bus structures
depends on the system application. When the system is
oriented around the exchange of global variables and
words, parallel techniques offer an advantage. The in-
creased bandwidth usually associated with a parallel bus
diminishes the delays in accessing and updating variables.
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Diablo introduces
the first printer that runs

on four wheels.

The Diablo 630 printer is the most versatile printer you
can get.

It’s the only one that gives you a choice of 4 difterent
mterchangeable print wheels and over 100 different type styles.

Every 630 works just as well with a 96-character plastlc
daisy print wheel as it does with an 88, 92, or 96-character
metal daisy print wheel.

The 630 also has fewer moving parts than competitive
printers, which makes it exceptionally reliable.

This new addition to our line offers unsurpassed print

quality. Compatibility with existing Diablo supplies. And

automatic bi-directional printing. e et
The Diablo 630 printer. i —
Probably the best thing to
happen to printing since we
re-invented the W%Jeel
Diablo Systems
XEROX

Diablo® and XEROX® are trademarks of XEROX CORPORATION
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Bisync

Binary synchronous protocol (BSC), also known as
Bisync, has been widely accepted by the industry since
its early use by IBM in 1968. The general form of the link
level frame (Fig 2) is that of start of text (STX), the data
body, end of text (ETX), followed by a block check field
(BCC). The header is optional and its contents are de-
fined by the user. Addressing of multiple stations is ac-
complished through separate control messages, and not
by using the header field of the frame.

In the non-transparent operating mode, information in
the data body must not contain link control characters.
The text field is preceded by the STX character only.

For binary data transmission, a transparent mode is
defined by starting the data field with data link escape
(DLE), followed by the STX character. When a bit pattern
equivalent to the DLE appears within the data, a second
DLE is inserted in the transmission. When received, the
first DLE is discarded, and the other is treated as data.
This technique is called byte-stuffing. Synchronization
of each frame in Bisync is accomplished by transmitting
a minimum of two synchronization (SYN) characters.

Three information exchange codes are defined in the
Bisync protocol. If the code is ASCII, a vertical redun-
dancy check (VRC) and longitudinal redundancy check
(LRC), an 8-bit BCC on the frame, are used for error
checking. For EBCDIC, a CRC-16 is performed, which
results in a 16-bit BCC. A CRC-12 is generated when 6-bit
Transcode is used.

Acknowledgment and control of frames is ac-
complished through the use of enquiry (ENQ), ACK, and
NAK response sequences. Typically, several retries are
used to determine line loss and receiver failure.

DDCMP

The Digital Equipment Corp digital data communication

message protocol (DDCMP) of Fig 2 can operate over

synchronous and asynchronous serial or parallel

transmission interfaces. DDCMP uses the ASCII control

characters start of header (SOH), DLE, and ENQ to

| distinguish between different types of messages. Data
within the frame are transparent.

Transparency is achieved by a word-count field in the
header that determines the length of the data field, up to
16,383 bytes max. The header word-count is validated by
its own CRC-16 check field. The valid word-count is then

Due to their simplicity, bit-serial interfaces are more at-

tractive where processors become geographically dispersed.
Such systems tend to be loosely coupled where the com-
munications become more message oriented.

To a large degree, the logical organization of the process-
ing units and their functional dependency will dictate the
performance of the communication system and the choice of
interface. The frequency at which variables must be up-
dated in remote processors will define the delay and
throughput of the system. In general, the communication
bus performance will determine the level of realtime process
interaction and system integration that it can support. The
designer must study the organization of the overall tasks in
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used when receiving to determine the end-of-frame
where the second CRC-16 field is located. The second
CRC-16 is calculated over the data field.
Synchronization on the DDCMP format is accom-
plished through the use of two ASCIlI SYN characters
that precede link control characters SOH, DLE, and ENQ.

SDLC

Synchronous data link control, announced in 1973 by
IBM, is a bit- rather than a byte-oriented protocol. The
data message (Fig 2) is framed by a flag character whose
bit pattern is 01111110, used to synchronize between
message frames. Format of the block is flag character, 4
fixed-length header with an 8-bit address and an 8-bit |
control field, variable-length information field, 16-bit
check field, and trailing flag character. The CRC-CCITT
polynomial is used to detect transmission errors.

The technique used to achieve data transparency is
referred to as bit-stuffing. To insure that a flag character
does not appear in the data field, a zero-bit is inserted
wherever five one-bits appear in a row. When the receiver
detects five ones followed by a zero-bit, it removes or
deletes the zero-bit. If it receives six ones and a zero, it is
a legal flag character that indicates end-of-message.

ADCCP and HDLC

ANSI’'s advanced data communications control pro-
cedure (ADCCP) and 1SO’s high-level data link control
(HDLC) are bit-oriented protocols. Both employ the same
basic bit-pattern format as SDLC for link control: flag, |
abort, go-ahead, and idle. Zero insertion and deletion, as §
well as the standard CRC-CCITT polynomial are
employed, respectively, for data transparency and link
error checking. i
The major differences between IBM’s SDLC and these |
two bit-oriented protocols are in the areas of message
control and addressing. The address can be either a
single octet or an extended address field. When the first
bit of an address octet is zero, the following octet is an
extension of the address. The control field can also be
an extended length of two octets. This permits the send
and receive sequences to be as many as 128 outstanding
frames. The commands and responses differ greatly
from those of SDLC. ADCCP and HDLC support a
balanced link protocol, whereas SDLC assumes a master
and slave configuration or an unbalanced link.

the system before determining whether it requires a serial,
parallel, or shared memory scheme to achieve the desired
performance.
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hen Captain Helms heard we were

N

famous for our custom work,
he wanted us tobuild an America’s Cup racer.

Sorry Cap’n. It’s custom MOS/LSI.

Nevertheless we’re flattered at the Captain’s confi-
dence in us. Just as we're pleased that a lot of prominent
companies have enough confidence in us to make
custom MOS/LSI circuits about half ourtotal business.

Over the past couple of years, in fact, we’ve designed
and built well over 100 difterent custom LSI circuits for
America’s leading companies. In everK field, from data
communications and computer peripherals to business
machines, avionics and entertainment.

A leader in creating new MOS/LSI technology, we
pioneered high performance n-channel silicon gate
devices with our patented COPLAMOS® technology.
We also introduced another technological break-
through that’s fast becoming a buzzword in the industry.
It’s called CLASP® which stands for COPLAMOS
Last Stage Programmable.

With CLASP we can complete all of the wafer

processing steps including metalization before defining
the bit pattern for read-only-memories.

Standard Microsystems provides a total capability.
We design, develop, process, assemble and test state-
of-the-art MOS/LSI circuits. That means we can
design from scratch, or enter the custom cycle at any

oint you want. And assisting us at every step is the
atest computer-aided designand diagnosticequipment.

So, no matter what you need in custom LSI, talk to
Standard Microsystems. Then you can relax and enjoy
smooth sailing.

STANDARD MICROSYSTEMS
CORPORATION

35 Marcus Blvd., Hauppauge, N.Y. 11787
(516) 273-3100 TWX-510-227-8898

We keep ahead of our competition so you can keep ahead of yours.
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Hitachi’s Bipolar ECL RAMs have just
Now high speed, high density and high

When it comes to bipolar ECL RAMs, we've set our sights For highest speed, the new Hitachi HM2112, 1K x 1,
on developing high-reliability, high-speed, high-density, breaks the sub-10ns barrier with a 9ns maximum access
lower-power consuming memories. And we've focused fime, 200mW power dissipation and pin-for-pin
our manufacturing and marketing efforts on delivering the compatibility with the 10415.
bipolar ECL memories you need to make bringing your For applications requiring speeds of 25ns fo 35ns
product fo market a sure thing. (max.), our 16 pin HM2110 is also a pin compatible

replacement for 10415 bipolars with low-power
NEW HEIGHTS IN PERFORMANCE consumption of only 0. 5mW/bit.

We've made it easier for you ro match bipolar . For 45ns to 70ns (max.) designs, there's our HM2510,
speed, power, density and organization fo your systems’ 1,024 x 1-bit fully decoded read/write RAM. It's com-
needs from 9ns to 70ns. patible with standard DTL and TIL logic families and is

Some people sef their

Stocking Distributors: Anthem e Bell e CAMRPC e Diplomat e Future  Jaco ® Marshall e Milgray e
24



soared past the 10ns barrier.
reliability are a sure thing from 9ns fo 70ns.

designed as an open collector output type for simplicity of
expansion. Or, there's our HM2511, 1K x 1, with fri-state
output and just 0. 5mW/bit power consumption.

Available soon will be the new 256 x 4, 10422, perfect
for applications requiring a maximum access time of 10ns
and Hitachi's 4K x 1, 10470, delivering 20ns access fime
with typical power dissipation of only 750mW.

THE OUTLOOK IS GREAT

We're busy developing better ECL memories with faster
speeds, lower power and smaller geometries to meet

the requirements of your systems just over the horizon.

And we're already supplying today’s demand for
bipolar ECL memories. You can choose from six pin
compatible Hitachi part numbers, from 9ns to 70ns,
to match most high-speed scratch pad, control store,
buffer and main memory applications.

PART ACCESS
NUMBER | REPLACES| STRUCTURE TIME AVAILABILITY
(ns Max.)

HM2110 10415 1K x 1 25 85 Now
HM2510*| 93415 1K x 1 45, 70 Now
HM2511* | 93425 1K x 1 45, 710 Now

HM2112 10415 1K x 1 9 Samples

HM10422]| 10422 | 256x4 10 Samples

HM10470| 10470 4K x 1 20,80 Samples
4 DOWN TO EARTH PRICES

If your sights are set on performance and delivery or if
you want more information on Hitachi's bipolar ECL RAMs,
contact your local Hitachi representative or distributor. Or
write us for your Hitachi bipolar RAM literature packet,
HLN-380.

Hitachi. The sure thing.

Hitachi Regional Offices:

Western Region: (408) 255-8991; Central Region: (713) 974-0534;
Eastern Region: (617) 861-1642

Representatives

AL: Tech. Mkrg. Assoc., (205) 883-7893; AZ: Argus Sales, (602)
964-9434; CA: Bestronics, (213) 870-9191, (714) 979-9910; Littlefield
G Smith, (714) 455-0055; Quadrep, (408) 946-4000; CO: Parker
Webster, (303) 751-2600; FL: Tech. Mktg. Assoc., Orlando (305)
857-3760, Pompano (305) 942-0774; GA: Tech. Mktg. Assoc., (404)
257-0374; IL: M. Gottlieb, (312) 775-1151; Sumer, (312) 991-8500; IN:
Elec. Sales G Eng., (317) 849-4260; M. Gottlieb, (317) 846-5788; IA:
PMA, (319) 362-9177; KS: PMA, (913) 381-0004, (316) 684-4141; MA:
Tech. Sales, (617) 862-1306; MD: Rob't. Elec. Sales, (301) 766-6374;
MI: O-M Sales, (313) 973-9450; MN: Comstrand, (612) 788-9234; MO:
PMA, (314) 569-1220; NJ: ABCElec. Sales, (201) 827-9716; CMS Mktg.,
(215) 885-5106; NM: Argus Sales, (505) 822-0094; NY: ABC Elec. Sales,
(914) 769-8088, (516) 747-6610; 5. F Foster, (315) 637-5427, (716)
265-2072; OH: Bear Mktg., (216) 659-3131; OR: Crown Elec., (503)
620-7814; PA: CMS Mkrg., (215) 885-5106; TX: West Assoc., (512)
451-2456, (214) 661-9400, (713) 777-4108; UT: Parker Webster, (801)
487-5911; Wl Sumer, (414) 784-6641; Canada: Ontario: RFQ, (416)
626-1445, (613) 226-6610; Quebec: RFQ, (514) 695-5724

HITACHI

Hitachi, Ltd. Tokyo, Japan
Hitachi America, Ltd. @ Electronic Devices, Sales and Service
Division ® 707 W. Algonquin Road e Arlington Heights, IL 60005
®(312) 593-7660 o TLX 20-6825

See us at NCC, Booth 4309

sights higher than others.

RC Components ® Resco ® RM Electronics @ Sterling ® Time ® Western Micro Technology
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Here's 600000 lines of micro software
you won't have to write yourself.




Most micro companies are new to In fact, our micros are even software-

16-bit architecture. Which means they compatible with the world’s broadest

leave you to your own devices when it family of minicomputers — the PDP-11s.

comes to software. o your migration will always be
But with Digital’s LSI-11/23 micros, easy, no matter Erow far you or your

you start off with 600,000 lines of the best  customers may go.
real-time software in the micro industry: The total approach to micros.

RSX-TIM. Advanced programming is only one
It's the multitasking operating way we make ngcr§20mput§rs easyyto

system Fhat’s already been proven and work with.

refined in five years of use with our We also offer hundreds of hard-

PDP-11 minicomputers. ; ware tools —micros in boards, boxes and
And that's a headstart youwon’t get  gystems, Memory and interface boards.

from any other micro company. "[Zrminals and printers.

State-of-the-art programming. And we back it all with over 13,000
RSX-1IM can make your most com- support people worldwide.

plex application manageable. It’s the total approach to micros, only

For example, it lets you break your from Digital.
programs into simpler segments. S}(,) For more information, contact
several programmers can work on the Digital Equipment Corporation, MR2-2/
same application at one time, using one M70, One Iron Way, Marlboro, MA 01752.
of our multiuser development systems. Or call toll-free 800-225-9220. (In MA,
Then you can link and integrate your = HI, AK, and Canada, call 617-481-7400,

application either on your target system, ext. 5144.) Or contact your local Hamilton/
or on the development system. And Avnet distributor. In Europe: 12 av. des
you won’t have to worry about timing Morgines, 1213 Petit-Lancy/Geneva. In
problems showing up, because our Canada: Digital Equipment of Canada, Ltd.

development systems are based on the
same Processors as our micros.

ou get to work with advanced
development tools, too.

Like an optimized FORTRAN
IV-PLUS compiler. Line-by-line
assembly. And interactive debug-
ging through every stage of devel-
opment, with English diagnostics
that make it easy to pinpoint bugs
before you ever run your programs. |
Smaller applications are
easier, too.

If you don’t need all the re-
sources of RSX-11M, you can use
RT-11—the real-time operating system
we designed for smaller applications.

With a FORTRAN package that

automatically segments your programs ini mputer company
into read-only ar%g1 read-}w’/vritepsecgnrons. It tOOkl the mlnli?‘- ter

And it’s a full implementation of the to MICTOS this €asy.

language, complete with I/O statements,

data formatting and data conversion

facilities.
Program one, and you’'ve
programmed them all.
Best of all, Digital’s micros are
software-compatible. So what you learn E ﬂ E n n E n
on one, you can apply to the others.
27
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We've just
been caught
exceedin
the spee
limit.
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Our F100K family of subnanosecond logic ECL circuits
is the fastest in the industry. It's been cited doing
750 ps, which is 2-3 times faster than the competition.
Not only are our components faster, but your sys-
tems get faster because we've reduced interconnect
delays. Which allows for serial proces-
sing with fewer parts.
While being the most complex
ECL circuit family available,
if's still the easiest to use
in system design.
Because it's fully
voltage and tempera-

Where do you use the FIOOK family?

Anywhere speed is essential. Especially in large high-
performance computers. And right down the line, from
mainframes to midis, minis and special processors.
Even in communications and instru-
mentation equipment.

The F100K family is in production
and is available now. More and
more design engineers are beginning
to design it in every day:. In fact, 80%
of the companies that build mainframes
have already implemented it into

ture compensated and
has higher infegration levels.
Plus, the family offers some important
advantages over TTL. Such as lower voltage
| swing, complementary outputs and a constant
wer supply current to reduce noise.

niroducing a new family member-
The F220 8-Bit Slice.

Our F100K family includes the FIOOK SSI/MSI, F200
Gate Array, and a totally new member, the micro-
programmed F220 8-Bit Slice family.

With five devices, featuring 1,000-gate density and
subnanosecond delays, the 8-Bit Slice family allows for
excellent flexibility and building-block versatility over
a wide variety of general-purpose applications.

F220 8-BIT SLICE

Device Function Availability

100220 Address and Data Interface Now
Unit (ADIU)

100221 Multi-function Network (MFN) ~ Now

100222 Dual Access Stack (DAS) Now

100223 Programmable Interface 2ndQ

Unit (PIU)
100224 Microprogram Sequencer (MPS) 4th Q

their systems in order fo stay at the

: leading edge of technology. With its
faster speed and ease of use, the F100K family has
helped increase system performance while decreasing
design time.

uct from the
Bipolar iemm

The F100K family benefits from Isoplonor—S, Fairchild's
evolutionary new Bipolar process for scaling down
Isoplanar geometries. With it, we're giving the
computer industry and related fields superior memory
and logic products. And we'll continue to do so for a
long time to come.

If you're not using Fairchild's FI00K family, you're
wasting both system and design fime. And, sooner
or later, you'll want to take full advantage of its
performance benefits. Why not make it sooner? For
more information about the fastest family in the
business, call Bipolar LSI Logic at Fairchild Semicon-
ductor Products Group, PO.Box 880A, Mountain
View, California

94042, Telephone: R A A SR
(415) 962-3941. FAIRCHILD
TWX:910-379-6435.

A Schlumberger Company

Shaping the future of LSI technology.
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Derived Data Transmission System Uses Existing PABX
Telephone Pair for Local Data Network Applications

DATA
TERMINAL

e o ‘“...J

M-831

DATA ONLY

MDF

PABX

VOICE ONLY

EDP OR MUX EQUIPMENT

EQUIPMENT ROOM

transmission and telephone service

Data carrier system configuration. M-821 station unit and M-831 channel ter-
mination card convert any standard PABX station pair to simultaneous data

Data carrier system DCS-2B uses high
frequency carrier techniques to add a
data communications link to an ex-
isting PABX telephone pair. The de-
rived point to point link is capable of 0
to 9600-bit/s full duplex asynchronous
operation, and does not interfere with
normal telephone service. Need for RS-
- 232-C cable, additional twisted pair, or
short haul modems is eliminated, ac-
cording to the system developer,
Teltone Corp, 10801 120th Ave NE,
Kirkland, WA 98033.

Basic components of the system are
the M-821 station unit and the M-831
channel termination card (see Figure).
The station unit interfaces a data ter-
minal and is connected in series be-
tween a telephone handset and a
single-pair loop. It establishes a de-
rived data channel using above-
voiceband’ frequencies.

The channel termination card is
located at the main distribution frame
(MDF) or PABX equipment closet, and
connects in series with the telephone
pair to separate the voice loop from
the derived carrier.

In operation, the telephone uses the
customary 0 to 4-kHz band, and the

30

M-821 station unit derives a full-
duplex data channel by transmitting at
36 to 40 kHz and receiving at 72 to 80
kHz. Modulation is phase coherent fre-
quency shift keying. The M-831 chan-
nel termination card at the PABX site
separates the physical voice loop from
the derived data channel. Appropriate
filtering prevents mutual interference
between the voice and carrier systems.
Each M-831 card contains circuitry for
two data channels. A card file,
M-830-100, is available for mounting
up to 16 channel termination cards.

System range is up to 5000 ft (1524
m) with 17 dB loss max at 80 kHz. Line
requirement is 2-wire nonloaded loop.
Digital interface is RS$-232-C. A loop-
back test switch verifies data terminal
transmit and receive functions.

Applications include intra-building
minicomputer timesharing systems,
university or business campus data
communications, distributed process-
ing systems, and remote data terminal
sites connected to host computers
through multiplexing, packet, or cir-
cuit switching equipment.

Circle 400 on Inquiry Card
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Spectronics
Distributors

Moltronics, Phoenix
(602) 272-7951

Jaco, Chatsworth
(213) 998-2200

Jaco, San Jose
(408) 263-1100

Moltronics, South Gate
(213) 773-6521

Moltronics, San Diego
(714) 278-5020

Moltronics, San Jose
(408) 263-7373

Western Micro, Cupertino
(408) 725-1660

C.C.l., E. Norwalk
(203) 852-1001

Hammond, Ft. Lauderdale
(305) 973-7103

Hammond, Orlando
(305) 849-6060

Advent, Rosemont
(312) 297-4910

Camelot, Chicago
(312) 583-5588

Advent, Indianapolis
(317) 297-4910

Advent, Cedar Rapids
(319) 363-0221

Lionex, Burlington
(617) 272-9400

Camelot, Livonia
(313) 591-0055

I.C.1;, Minneapolis
(612) 831-2666

Olive, St. Louis
(314) 426-4500

Lionex, Fairfield
(201) 227-7960

Mid Atlantic, Bellmawr
(609) 931-5303

Electronic Devices, Albuquerque

(505) 293-1935

Lionex, Woodbury
(516) 921-4414

Summit, Buffalo
(716) 884-3450

Zeus Components, Elmsford
(914) 592-4120

Hammond, Greensboro
(919) 275-6391

Reptron, Columbus
(614) 436-6675

Parrott, Beaverton
(503) 641-3355

Hammond, Greeneville
(803) 233-4121

Jaco, Richardson
(214) 235-9575

Solid State, Houston
(713) 772-8483

Solid State, Irving
(214) 438-5700

Parts Mart, Milwaukee
(414) 276-1212



NOW ITS GOT GUTS.

We just coupled our Sweet
Spot™ LED to this innovative AMP
connector and gave it the highest
fiber driving power it's ever had.

Of course, its low profile and
easy coupling advantages are still the
same. But the Sweet Spot gives it
much more design flexibility.

For example, now it can be used
with practically any cable. And cou-
pled with the widest selection of op-
tical receivers yet. Everything from
high speed PIN diodes to low speed
high sensitivity detectors. Plus, it pro-
vides the simplest circuit interface
and most practical opto-mechanical
interface available. Here are some
Sweet Spot detector options:

SPX 4690 Medium Speed
Detector

This high sensitivity detector uti-
lizes an on-chip transistor preampli-
fier to simplify circuit design and has
a broad operating bias range of up
to 15V.
SPX 4691 Sweet Spot PIN Diode

With a response time of one
nanosecond and 5V operating bias,
this high speed detector opensthe
door to hundreds of new possibilities.
SPX 4692 High Sensitivity
PIN Diode

For interfacing large core fibers
of 200 microns or more, this 15V PIN
diode provides a performance level
that will simplify many applications.

SPX 4693 Schmitt Detector
This fully integrated detector/

. . . . © 1980 Spectronics
interface circuit represents a major
technology breakthrough. It's TTL
and CMOS compatible and features
a Schmitt Trigger output with total
on-chip conditioning circuitry.
These are just a few of the end-
less new design solutions created by
Sweet Spot LED power.
TYPICAL TRANSMISSION DISTANCE (METERS)
3 MAXIMUM
SPX 4689"(SWEET SPOT|DUPONT | DUPONT |SIECOR [SIECOR| ITT |DATA RATE
LED) WITH: PFXP140 |PFXPIR140| 142 | 133 [T433| (Mbis)
SPX 4690*% MEDIUM
SPEED 10 40 1400 | 400 | 500 1
DETECTOR
SPX 4691* SWEET SPOT
PIN DIODE 10 35 — 650 | 950 30
SPX 4692* HIGH
SENSITVITY | 16 60 2400 | 1300 |1900 10
PIN DIODE
SPX 4693* SCHMITT
DETECTOR 13 35 1700 | 700 |1000 g Ll
*Part number describes

Solutions that, coupled with
AMP’s sophisticated connector tech-
nology, bring fiber optics out of the
lab — once and for all.

Contact Spectronics for more
information at 830 East Arapaho
Road, Richardson, Texas 75081.
Telephone (214) 234-4271.
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"Thebrains behind

Hewlett-Packard’s 2649 Series terminals are making “inside” the machine for sophisticated programming. What’s
a lot of OEMs look good these days. more, all the circuitry for each specific function —data
communications; keyboard interface—is on a single plug-in

Here are three reasons Why: module. So you can pick the individual cards you need to

o refine your product further: serial or parallel I/0O boards and
The HP 2649A. Build in the performance you want. RAM, ROM, and PROM memories.

‘The microprogrammable HP 2649A lets you take full advan- HP also provides a powerful set of development tools

tage of your knowledge of 8080 assembler and really get to help you get the most from the HP 2649A in the least time.

These include a RAM-based development terminal with

cross assembler and debug features, comprehensive docu-

mentation, and a practical, hands-
on training course.

The HP 26491. Applica-
tions programming simplified.
The user-oriented HP 26491

lets you do high-level pro-
gramming in BASIC.You
get up to 220K bytes of
mass storage on dual
cartridge tapes, and

42903 HPT14



some very smart OEMs

eight programmable keys provide menu-like instructions to OEM-discounted graphics station, with raster scan tech-
guide the operator step-by-step through the job. You can even nology, selective erase, pattern definition, and much more.
split the HP 26491 memory into four separate user areas for And with AGL, our high-level extension to BASIC, graphics
rapid switching between data sets, instruction menus, or data is a snap. Set axis, scaling, and location, for example, with a
entry forms. simple three-statement program. Or you can use our powerful

The HP 2649G. High-level graphics with a high- Multi-Plot feature to run simple pie, bar, or linear charts with-
level language. The HP 2649G is a full capability, out any programming at all.

Communications made easy.

A variety of serial and parallel interfaces make the
HP 2649 terminals an extremely versatile tool in any sys-
tem. Each works with the RS232C interface standard,
and is compatible with most modems. And the optional
shared peripheral interface provides communication
with a wide range of printers, plotters, and other
devices.

Whether you're designing a specialized
terminal, controller, microcomputer or graphics
display station, the HP 2649 Series gives you a
real head start in building your product. And
that’s what being a smart OEM is all about.

If you'd like to know more about HP’s
2649 Series terminals, just call your nearest HP
office listed in the White Pages and ask for full
details. Or send us the coupon below. We'll be
glad to fill you in.

Coming soon to Los Angeles, Dallas, Chicago,
New York and Toronto:

“Productivity ’80: The Computer—Its
New Role” Hewlett-Packard seminars and prac-
tical demonstrations on how to get more from
your resources in the coming decade. Watch your
local newspaper for details.

K2} oacinro

I'm interested in the HP 2649 Series terminals. Please send me more
information about the:

[] HP 2649A Microcomputer/Controller [ HP 26491 Intelligent Terminal
[J HP 2649G Intelligent Graphics Terminal [] Please have a salesman call.
Name Title

Company

Address

City/State/Zip

Phone

Mail to: Hewlett-Packard, Attn: Ed Hayes, Dept. 1263
19400 Homestead Road, Cupertino, CA 95014




COMMUNICATION CHANNELW

Phase lll Software Offerings
Broaden DECnet
Communications Capabilities

Phase III software modules, designed
to extend communication functionality
among DECnet computers to include
message routing, multipoint com-
munications, and network command
and management, have been an-
nounced by Digital Equipment Corp,
Maynard, MA 01754. Phase I1I products
are compatible with those released
under Phase 11 (Computer Design, May
1978, p 22), and Phase II and Phase 111
nodes can participate in the same net-
work. Also announced was a separate
product, the RSX-11M/SNA protocol
emulator, which enables PDP-11 com-
puters using the RSX-11 operating
system to conduct up to 61 concurrent
data exchange transactions with an
IBM host by emulating a remote
systems network architecture (SNA)
device.

Initial Phase III products are
DECnet-11M-PLUS, and new versions of
DECnet-11M and -11S, for use with
PDP-11 computers using RSX-11M-
PLUS, -11M, and -11S realtime oper-
ating systems.

Adaptive path routing is a major
feature of the offering. It allows one
node to send messages to another us-
ing intermediate nodes (see Figure).
Routing tables, updated whenever
changes in line or system status occur,
are maintained at each node. Where
there is more than one path between
source and destination nodes, the
least-cost path is chosen according to
line values assigned by the network
manager. The network automatically
reroutes the message to the next-least-
cost path if service should be inter-
rupted on any line. Phase III networks
comprise both routing nodes, which
can send, receive, and forward
messages, and end nodes, which can
only send and receive.

Multipoint, or multidrop capability
allows up to six remote (slave) systems
to communicate over a single line with
a host (master) system, which controls
communication and polls each slave in
turn. Multipoint configurations can ex-
ist as subgroups within larger net-
works, where both master and slave

34
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(b)

DECnet adaptive path routing.
Four-system network is inter-
connected by lines whose values
are based principally on line
speed (low value = high speed).
In (a) system A uses routing
table to select path with lowest
total value to send messages to
system D. In (b) system C
detects line failure, sets an in-
finite value for that line, and up-
dates routing tables at other
nodes. System A then selects
next-lowest-value path to
transmit to system D. Routing
process is automatic and entire-
ly user-transparent

systems can participate in message
routing, file transfer, and resource ac-
cess with other systems.

The network command function
allows a terminal at one DECnet node
to perform standard terminal functions
on any other node that uses the same
operating software. Interaction is car-
ried on as if the terminal were local to
the remote system, and the network in-
terface is user-transparent. Direct ac-
cess to programs and devices on

remote systems anywhere in the net-
work is provided by the network com-
mand function.

Efficient monitoring of communica-
tion load factors, error rates, line con-
dition, and node status at all points in

" the network is enabled by network

management capability. This can be
either centralized or fully distributed
across all nodes. The software allows
evaluation of overall network efficien-
cy and optimization of traffic flow by
dynamic adjustment of line values.
System, interface, and line testing can
be performed while network operation
continues.

License fees for initial releases of
the new software are $5000 for DECnet-
11M-PLUS, $3500 for -11M, and $1500
for -11S. Single-use license fee for the
RSX-11M/SNA protocol emulator, with
documentation and support, is $7000.

Looking to the future, the company
also announced support of the CCITT
X.25 recommendation for public
packet-switched network implementa-
tion as one of its distributed data pro-
cessing goals.

Communications Processors
Provide Flexibility in
Remote DDP Operations

CP series communications processors
control data transfer between nodes in
distributed data processing networks,
and link remote operations with each
other or with central computers to
form large scale communication net-
works. The series, from Burroughs
Corp, Detroit, MI 48232, includes two
levels, CP 9400 and the more powerful
CP 9500; they allow the company’s
computers and terminals to com-
municate readily with other manufac-
turers’ equipment.

The CP 9500 architecture uses four
independent processor elements, each
dedicated to separate functions:
operating control, data file manage-
ment, compilation and execution of
user application programs, and data
communications. Processor elements

COMPUTER DESIGN/APRIL 1980



The World of the 600 Series Digitizer

The Talos 600 Series offers the most com-
plete line of digitizer configurations avail-
able. Three types of surfaces are offered,
which include — solid with a formica top,
translucent for backlighting, or a special
finish for rear projection. Each surface type
is offered in six active surface areas rang-
ing from 117 x 11” to 44” x 60", giving the
user tremendous versatility in applications.

The technology employed in the 600 Series
is the electrostatic “active inch” principle.
This principle allows the activation of only
the square inch surrounding the pen or
cursor. High accuracy and stability can be
maintained because we resolve only one
square inch regardless of tablet

size. Resolution is 1000
lines per inch with
accuracy of
+.01 stand-
ard, and
H=1005
opt-
ion-
al.

i _
419 East Helm Dr.

Our Smart One option can be added to the
600 Series tablet to provide a new dimen-
sionto your interactive graphics processing.
The Smart One is an 8080 microprocessor
located in the electronic control box with
the digitizer. It provides local processing
of digitized data which allows:

Movable menus

Switch selectable features

Relocatable origin

Assign user’s values to origin (X and Y)
Scaling and increment distance selection
Skew corrections

Dual port RS232C capability

Distance, area and volume calculations
CRT prompted readout

Because these routine calculations can be
performed by the digitizer, valu-
able computer time will
be saved, making
your operation
economi-
cal and
effi-

gootts8'®”

balos
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Multiply your micro
capabilities with

2301 Series multi-station networks
share disk and printer with up to
eight stations. Each station is univer-
sal and may be ordered with the
software and/or hardware capabil-
ities required.




processor based design
our universal network

ADVANCE YOUR SMART-
PRODUCT DEVELOPMENT
PROGRAMS—Our universal,
multi-user development system
network is the most cost-effective
means of implementing a multi-
station, microprocessor-based
design facility. It's also the most
versatile and productive solution
to smart-product design.

MORE SUPPORT FOR MORE
CHIPS FOR MANY USERS—Our
network stations already support
all of the most popular micro-
processors. Our unique slave
emulation system permits us to
add support for new chips faster
than anyone else. With eight
stations tied into our network you
can stop paying designers to wait
in line. All eight can be develop-
ing products simultaneously with
different chips.

MULTI-PROCESSOR
EMULATION—Our slave emula-
tion system provides transparent,
non-stop, full-speed emulation to
10 MHz. And, it’s the only system
that allows simultaneous emula-
tion of many different processors.
Up to eight emulators can be tied
into one network station. Our
transparent in<circuit emulation
and logic analysis take all the
guesswork out of processor evalua-
tion and design, even for products
using several different chips.

GenRad
futureclata

GenRad/Futuredata universal development systems —
expanding your world of microprocessor-based design.

”See us at Electro ‘80 in booths 1208-1210-1307-1309.”
CIRCLE 23 ON INQUIRY CARD

SHARE AND SAVE—By sharing
costly and under-utilized resources
(disks, printers, slave emulators,
design aids and software), a net-
work system lowers your cost-per-
station dramatically. Without
trade-offs! Each user has his own
CPU, CRT and keyboard. The
same powerful software supplied
with our stand-alone development
systems is provided to each net-
work station. Each station can be
equipped with any combination of
software and/or hardware capa-
bilities you require, including local
disk storage.

SPEED UP YOUR
PROGRAMMING—With our
interactive, high-speed CRT, com-
plete operating system software,
and assembly and high-level
language programming capabili-
ties, things happen fast—
sometimes instantaneously. Now
available with highly block-
structured PASCAL compilers, our

system can cut your programming
time by 50% or more.

RELY ON THE LEADER—We
started delivering network systems
over one year ago. For a complete
understanding of how these cost-
effective systems can multiply
your capabilities, contact one of
our worldwide sales and service
offices today.

ADVANCED
DEVELOPMENT
NETWORKS

8086
8085
8080
z8000
780

68000
6809

6802
6801
6800
6502
1802
3870

GenRad/Futuredata

5730 Buckingham Parkway

Culver City, CA 90230

(213) 641-7200. TWX: 910-328-7202.



Choosing a 16-bit MPU is no easy job. We As if all that weren't enough, the AmZ8000

know. We went through it ourselves back in 78. has a whole series of string-oriented instructions

We chose the Z8000 because we believed to move, translate or compare up to 64K bytes
youd choose the Z8000. Because it’s better. of data in a single instruction.
Here’s why:

2§ WO
" . The AmZ8000 has
a better architecture:’ e
. The AmZ8000’s architecture and instructions

It has 16 registers. All general. All for you. Use fit perfectly with today’s computation, communi-
them for data or addresses. Use them to write cations and instrumentation markets. So do the
more efficient software with less code and faster peripherals. And all the popular existing parts
execution. for the 8080A/8085A, including the Am9511A

The AmZ8000 has gobs of
address space: 8M bytes of
direct addressing in each of
four possible address spaces.
It has memory management
with sophisticated relocation
and protection features. It
has a rich instruction set that
operates on data types from
quad length words right
down to single bits. You can
even map the I/0 into
memory or keep it separate.

and Am9512 floating-point
processors and the Am9517A

Sven Simonsen, Vice President
and Technical Director,
Advanced Micro Devices

“The AmZ8000 is better
for your application.”’



DMA circuit, work great with the AmZ8000.

There’s a CPU that’s just right for you. For
imbedded controllers, where 64K of memory is
enough, there’s a compact 40-pin CPU that uses
less memory for programs. For addressing large
memory spaces, there’s a 48-pin CPU that’s
software Compatlble

But best of all, we're getting ready to introduce
a bunch of new blpolar and MOS peripherals.
There’s an I/0O device with a built-in FIFO, a
chained DMA controller, error correction circuits
and an editing CRT controller, just to name a few.

As technology develops, newer and better
software-compatible CPUs with higher through-
put will be coming your way.

“The AmZ8000 has
better support.’

We know you need supporting documentation.
And we've got it. Ask us for our Data Book,
our Processor Interface Manual and our Processor
Instruction Manual.

We know you need software development
tools. And we've got them, too. There’s our macro
assembler with powerful high-level constructs
and a relocatable linking loader,

and a PASCAL compiler. Cross software
is available, too.

If you need a hardware development system,
our AmSYS8/8 with in-circuit emulator was
designed just for the AmZ8000. So was our
Am96,/4016 Evaluation Board. (To learn all
about them, come to one of our field seminars
or take one of the courses offered by our
Education Department.)

And soon, you'll need parts. With the AmZ8000
you've got two major U.S. manufacturers with a
mask-exchange agreement. We have inter-
national partners, also. When you need parts,
we'll be there.

“The AmZ8000 is better
because we're better.”

Advanced Micro Devices didn’'t become the
nation’s fastest growing IC company by accident.
We did it by design. We only manufacture high-
quality, high-volume parts. And from the day we
opened for business, weve thrown in a freebie
with every order: MIL-STD-883.

If you want your application to be better,
get the MPU that’s better. Get the AmZ8000.
It’s the best 16-bit family for you.

Advanced Micro Devices ¢l

901 Thompson Place - Sunnyvale, CA 94086 - Telephone (408) 732-2400
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operate concurrently, each at max-
imum rate, allowing the system to con-
tinuously use all its resources at peak
efficiency and maintain a consistently
high throughput. Peripheral options
for the CP 9500 include a lower cost
printer series and lines of fixed and
flexible disc drives. Both CP 9400 and
9500 have a comprehensive system
software package, transaction control
system (TCS), for online transaction
processing. The series can be con-
figured in networks of Burroughs and
non-Burroughs host systems and ter-
minals, or as communicating stand-
alone computers supporting periph-
erals and terminals.

CP series systems can be tailored to
specific requirements of individual
sites through combinations of pro-
cessor power, memory size, peripheral
subsystems, and data communications
capabilities. The series includes
several models which range in memory
size from 96k to 640k bytes, offer disc
storage capacities of 6M to 520M
bytes, and provide from two to 32 data
communication lines.

A typical CP 9400 system would in-
clude 96k bytes of memory, a 1M-byte
Super Minidisk drive, 18M bytes car-
tridge disc storage, two data com-
munication lines, and operator con-
sole. Purchase price of such a system is
$26,500; on 3-year lease, the cost is
$736/month.

Typical CP 9500 system would in-
clude 384k bytes main memory, dual
flexible 6M-byte capacity disc drives,
77M bytes fixed disc storage, four data
communication lines, and operator
console. This system’s purchase price
is $36,029, or $1092/month on a 3-year

lease.
Circle 402 on Inquiry Card
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Optic ¢ ,
Equipment C

A complete 8M-bit/s fiber voice and
data transmission system, said to be
the first commercially available equip-
ment of its kind, has been installed and
demonstrated in Great Britain. First
delivery of the production line equip-
ment is planned for mid-1980 to meet
the requirements of contracts received
from the British Post Office for the
supply of 14 systems on five transmis-
sion routes in England and Wales. The
system is a joint development of BICC
Telecommunication Cables Ltd,

Prescot, Merseyside L34 5SZ, and
ALUMINUM FOIL
OPTICAL FIBER
STEEL STRENGTH INSULATED
MEMBER COPPER CONDUCTOR

POLYETHYLENE

POLYETHYLENE TUBE

SHEATH

.

POLYETHYLENE
COVERING

PAPER TAPES

Veteran

tough guy meets
his match.

See page 99
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Plessey Telecommunications Ltd,
Transmission Div, Beeston, Not-
tingham NG9 1LA.

While the prototype system is
designed to operate at the CCITT/CEPT
rate of 8.448M bits/s, the engineering
configuration allows future operation
at different bit rates by modification of
units. This permits the system to be
used as a test bed for other systems as
may be required. The test system route
runs from Maidenhead to Slough, a
distance of about 14 km. One depen-
dent repeater is used, located about 4
km from Slough.

Specifications for the cable sub-
system called for 36-dB max optical
power attenuation at 900 nm and ap-

Fig 1 Cross section, optical fiber
cable. Fibers are protected by loose
tube rather than by tight buffer
coating per BICC fiber packaging
technique. This protects against fiber
surface damage during cabling, and
in conjunction with central strength
member, isolates fibers from forces
encountered during installation.
Resulting cable is very stable and
relatively unaffected by handllng or
changes in temperature

proximately 10-MHz optical band-
width. The installed cable has two op-
tical fibers, plus four copper wires that
provide order wire and power facilities
to the repeater (Fig 1). The Corning
Glass Works fibers have a 62.5-um
nominal core diameter, and a cladding
diameter of 125um. The graded index
core glass provides a 200-MHz/km
minimum bandwidth.

System optical connectors comprise
two male connectors joined by screw
coupling to a common ‘‘uniter’’,
whose self-centering mechanism cor-
rectly aligns and spaces the opposing
ferrules of the connectors (Fig 2). A
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"ISOLITE CIRCUIT AUTO-
MATICALLY TESTS EACH
BOARD IN SCOUT SYSTEM.

———RED LIGHT SHOWS BOARD
BEING TESTED. IF LIGHT
GOES OFF, BOARD IS GOOD.
IF LIGHT STAYS ON-
BOARD IS BAD.

L g S ‘.,,,,.
SR T G T R

USER REPLACES BAD BOARD WITH
SPARE b.25'" X 8.3" CARD IN

3 MINUTES. NO TECHNICAL PER-
SON OR OEM SERVICE ENGINEER
REQUIRED TO MAKE REPLACE-
MENT. MAINTENANCE COSTS DRAS-
TICALLY REDUCED. I

SAVE MONEY WITH SCOUT.
GET Lb-BIT CPU WITH 32K
BYTE RAM, I/ AND CARD
CAGE FOR %985 LIST PRICE
{VOLUME PURCHASE DIS-
COUNTS APPLYZ}. CALL

OR WRITE FOR MORE
INFORMATION-.

@\ComputerAutomation NAKED MINI.Division
WHERE OEM'S COME FIRST.

LALSL VON KARMANY IRVINE. CA 92713+ PHONE {714} 433-8830+ EXT. UG5,
SCOUT AND ISOLITE ARE TRADEMARKS OF COMPUTER AUTOMATIONS INC.
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WHAT SPERRY UNIVAC IS DOING IN THE MINICOMPUTER BUSINESS.

WE'RE
GIVING OEMs
THE
BUSINESS.

Literally.

We're out to build the biggest, best OEM
base in the industry. And we've decided to
do it the fastest, surest way possible. By
offering OEMs the best deal in the business.

HOW DO WE DO IT?

Easy. You tell us your problem. We'll
solve it. For example:

Have you ever been interested in becom-
ing a supplier to a specific vertical market
only to find you already had too much invested
in software to warrant conversion to a new
system with an expensive start-up price tag?

We've got a plan that provides you with a
specific vertical market software package.
We know where to find software that runs on
our hardware with all the necessary capabil-
ities. So we can practically eliminate start-up
time and make your new system profitable
with your very first sale.

WE WANT TO SUPPORT YOU.

Opening doors to vertical markets is only
the first step in our plan. After we get you
started, we keep you going. We'll provide
marketing support suited to your specific
market. And we'll. provide leads from your
geographic area.

YOU CANT LOSE.

Because we're out to win. And we've got

the support that can make it happen. Sperry
Univac was first in the computer industry.
And we're growing from the success estab-
lished by Sperry Univac with over $10 billion
in installed systems worldwide.

That total support includes a heavy com-
mitment to the kind of research and devel-
opment that produced some of the first
systems to run COBOL, FORTRAN, PASCAL,
RPG I, TOTAL, Timesharing, Transaction
Processing and a mix of communications
protocols concurrently.

And we're going to keep it up. Providing
a wide-range of products at the forefront of
technology is as much our business as selling
and delivering equipment.

We've done just about everything we can
think of to make working with Sperry Univac
easy. And of course, all our products are
supported by 10,000 technicians servicing
our hardware worldwide.

If you can think of anything else we can
do for you, give us a call right now. We mean
business.

For more information write to us at Sperry
Univac Mini-Computer Operations, Marketing
Communications, 2722 Michelson Drive,
Irvine, CA 92713. Or call (714) 833-2400,
Marketing Communications.

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

In Canada, write Headquarters, Mini-
Computer Operations, 55 City Centre
Drive, Mississauga, Ontario, L5B 1M4.

SPERRY <= LINIVAC
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Fig 2 Uncoupled
fiber cable connec-
tors. Units are de-
signed for graded
index silica glass
fiber with numerical
aperture of 0.23
max. Connector
assembly imparts
low stress to an-
chored fiber. Other
fiber types and
sizes can be used
with small modifica-
tion to connector

FEMALE .

% MALE
'

HDB3

TFC IN_|HDB3/BINARY
CONVERTER

)

-y |V SCRAMBLER
T To—
LAMP SIGNAL _T_I
o— AL
DET
TEST CLOCK
POINT FOR AIS

HDB3

| communicaTION CHANNEq

constant 1-dB insertion loss is main-
tained during repeated matings and
unmatings.

LEDs were chosen as optical sources
because of their proven reliability, per-
formance, and ruggedness, although
laser sources were given serious con-
sideration. While lasers have greater
power output, LEDs can be used effec-
tively at the medium and low bit rates
used in this system. The devices
chosen have been in production for
some years at Plessey Optoelectronics
and Microwave at Towcester. They use
an etched-well structure for efficient
coupling of optical power into the
fibers. A microlens is included between
fiber and emitting area to increase
coupled power.

Significant from a systems view-
point, another factor in the choice of
an LED as the optical source is that the
LED device operates at 900 nm. Most
lasers operate at wavelengths between
800 and 850 nm, and since the fiber at-
tenuation falls with increasing wave-
length, the LED provides an approx-
imate 0.5-dB/km saving in fiber at-
tenuation. This is worth 5 dB over a
10-km route length, offsetting the

BINARY/3B48
CODER

=1i) mA
LED - FIBER

=300 vV

TFC OUT
BINARY/HDB3 [ eivery LEVEL e
CONVERTER. [ PESCRAMBLER e i AMP |—— DIODE f——emm

cur

OFF
ERROR TIMING PONERF—] e F—m )—-‘_copm
MON RECOVERY b =

ALARMS

AIS = ALARM INHIBIT SYSTEM
PCU = POWER CONTROL UNIT
PSF = POWER SEPARATING FILTERS

Fig3 Line terminal equipment. HDB3-to-binary converter and LED driver stages are
of discrete component construction in general, but coder/scrambler uses seven DIPs
for compactness. Coder technique is based on use of ROM

larger power normally available from a
laser source. An RCA avalanche photo-
diode (APD) was selected from commer-
cially available devices to meet perfor-
mance requirements as the optical
receiver.

To insure presence of timing infor-
mation and maintenance of dc level
the CCITT 3B4B alphabetical code was
chosen as suitable for the system. This
code also provides a slight advantage
on noise performance, and is expected
to prove more adaptable at higher line
rates.

The line terminal unit (Fig 3) con-
sists of a transmit and receive unit. In-
put signal is in CCITT HDB3 intercon-
nection format. When the input signal
fails, an alarm indication signal (AIS) of
all 1s is transmitted forward from a
local clock.

The transmit unit is mounted on one
PCboard and contains the HDB3 binary
converter, scrambler, 3B4B coder and
driver amplifier/LED combination.

Two boards comprise the receive
unit. The first has circuitry primarily
concerned with retiming and regenera-
tion from the APD detector. Outputs
are the optical line data rate and a
clock signal derived from the
recovered line signal clock. After tim-
ing recovery and level detection, the
signal is passed on to board 2, which
contains the decoder, reframe and er-
ror detection, descrambler, and
binary-to-HDB3 converter stages. The
decoder proper is based on a read only
memory (ROM) which enables the bit
error rates and reframe indications to
be readily obtained.

Regenerator equipment consists
primarily of PC board 1 from the line
terminal receive unit with the LED
driver/amplifier combination added.
Space is available to incorporate
supervisory and error-rate circuitry
later should this be necessary.

Based on the design and com-
ponents used in the system, mean
times between failures (MTBFs) have
been estimated for terminals and
repeaters. A one-way regenerator
worked out at 122 years, and a com-
plete terminal including power units
and alarms at nearly 15 years. These
figures indicate that” optical fiber
systems are potentially more reliable
than their conventional cable counter-
parts because their designs are
generally less complex and use fewer
components.
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Expand with the MSC 800t

The MSC 8001 isa MULTIBUS™
compatible single board computer
designed to provide new dimensions in
function and versatility. Built around the
powerful eight-bit ZBO™ CPU, the MSC
8001 provides a flexible memory address-
ing scheme and extensive input/output
capabillities at prices well below competing
single board computer products. Using
the MSC 8001 as a master module, you
can select [/O and special feature modules
to configure a system of virtually any
complexity or refinement.

Expand SBC 80 systems Upgrade
existing SBC 80 systems that are being
slowed down by limited memory size or

MULTIBUS is a trademark of Intel Corp.

ERsaSBEINnEaE
EHE B CENEREER

@ Monolithic
ey e
Extending the limits of information.

restricted execution cycles. All existing
[/O boards and memory expansion cards
will operate with the MSC 8001

Expand to meet future needs The MSC
8001 is designed to accommodate a wide
range of versatile configurations. Almost
any combination of memory, inferface
complement, and other options can be
configured to meet your specific require-
ments without hardware modification.
For additional information on the MSC
8001 and our other 41 Monolithic Systems
Corp. products and systems, please
contact us at 14 Inverness Drive East,
Englewood, Colorado 80112. (303)
770-7400. Telex: 45-4498

Z80A is a trademark of Zilog, Inc.

MSC Regional Sales Offices: Eastern Region 1101-B9 State Road, Princeton, NJ 08540, (609) 921-2240; Central Region 7200 East Dry Creek Road, Suite #B203, Englewood, CO 80112,
(3083) 773-1060; Western Region 49 South Baldwin, Suite D, Sierra Madre, CA 91024, (213) 351-8717
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Mostek Z80 refinements:

“14NIHz version to make
it faster. A Combo
Chip to make minimum
designs simpler.

“1A complete
development systemto
make programming
and debugging
easier. FJAndall of it
available now from your

Mostek distributor.




- Now you can
' choose.

The choice? 2.5MHz or 4.0MHz
parts from a full product line that
includes the SIO and DMA. But
other reasons to pick Mostek’s Z80
family are equally impressive.

First of all, the Mostek Z80 is
recognized and accepted as the
industry’s foremost 8-bit micropro-
cessor. It's a proven design that's
been in volume production for
several years.

Then there’s the inherent design
advantages over the 8085: 158
instructions vs. 80. Fourteen 8-bit
CPU registers vs. 7. Ten addressing
modes vs. 7. An automatic dynamic
RAM refresh. Enhanced 16-bit
arithmetic ability. Automatic
prioritization of interrupts instead
of a separate control device. The
list goes on.

A practical solution

Mostek’s Combo™ Chip gives you
more versatility with fewer parts.
It's ideal for minimum chip config-
uration designs because this single
40-pin circuit contains 256 bytes of
RAM with a low power standby
mode for 64 bytes. A serial /O

© 1980 Mostek Corp
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for lower system cost.

port. Two programmable timers,
one of which can be a programma-
ble baud rate generator. Three
external interrupts with a pro-
grammable vector for each chan-
nel. And, of course, a single +5 Volt
power supply. So now you can
design a complete system with
just 3 chips: a Z80 CPU, ROM,
RAM, or EPROM memory, and the
Combo Chip.

CIRCLE 28 ON INQUIRY CARD

A flexible
development system.

Mostek’s development support
includes a variety of choices
ranging from single cards to our
Matrix™ floppy disk development
system with 4.0MHz real time in-
circuit emulation. The Matrix
system offers a sophisticated
resident software package that
uses simple commands and com-
prehensive error messages to save
valuable time during program
development and debug. Macro
Assemblers, BASIC, and FORTRAN
are also available for use on the
Matrix development system.

. For all
%mm‘é your Z80 needs.

Mostek’s complete Z80 family is
available now at your local Mostek
distributor. So are factory-trained
distributor FAEs and demonstra-
tion centers at most locations.
Contact them for complete infor-
mation and/or a product demon-
stration. Military versions are also
available. For more information
call or write Mostek, 1215 W. Crosby
Road, Carrollton, TX 75006, phone
214/323-6000. In Europe, contact
Mostek Brussels; phone 660.69.24.

MOSTEK.
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Portable Test Set
Performs Functional Tests
On Data Links

LinktestRis an MSI based handheld test
set designed for computer room or
field isolation of faults in modems,
lines, computers, or remote terminals.
It operates at asynchronous data rates
of 300, 600, 1200, 2400, 4800, 9600,
and 19,200 bits/s, and synchronous
from 0 to 100k bits/s as determined by
the clock from the modem under test.
The set is a product of Kapusi Labora-
tories, 2121 S El Camino Real, San
Mateo, CA 94403.

Linktest conforms to CCITT, ICC, EIA,
Bell, and ISO specifications, and per-
forms functional testing of the data
link by monitoring the RS-232-C/CCITT
V.24 modem interface.

Bit errors are counted by sending a
pseudorandom bit pattern approx-
imating normal data down the link.
The Linktest at the remote end com-
pares the received pattern bit by bit
with an internally generated error-free
pattern identical to the one transmit-
ted. Numbers of bits in error are con-
tinuously counted and displayed. Pat-
terns generated do not contain start
and stop bits and are not character

LINKTEST 1)

-

-

COITT V.24
RS-232.C

» . e e >

TELEPHONE
CHANNEL

Loop testing using one Linktest. Unit permits local digital (1), local line (2),
remote line (3), and remote digital (4) loopback testing

CCITT V.24
RS$-232-C

oriented; thus, the set is not suitable
for testing certain multiplexers.

For bias distortion measurement,
useful on asynchronous links, a distor-
tion-free square wave of alternate ls
and Os is transmitted. Deviations from
equal mark/space ratio in the received
data pattern are averaged by the test
set at the remote end and displayed as
percentage bias distortion.

RTS/CTS delay indicates modem turn-
around or access time. RTS/CTS readout
is up to 999 ms, with =1 ms resolution
and accuracy. Interface monitors in-
dicate status of the modem’s control,
timing, and data circuits. An integral
selftest capability checks out the in-
tegrity of the test set. The display is a
3-digit 7-segment high intensity LED
display.

Linkabit is powered from the ac
lines, 110/220 V, 45-65 Hz. A power
line filter provides interference rejec-
tion of better than 40 dB at 500 kHz.
Dimensions of the portable unit are
length, 200 mm; width, 119 mm; and
height, 96 mm. Weight is 1.8 kg. A
standard 483-mm version for rack
mounting is available.

Circle 403 on Inquiry Card

Intelligent Communications
Controller Provides DMA
Facilities for 32-Bit Systems

DMA 1/0 Subsystem (DIOS) is a high per-
formance intelligent communications
controller for the 32-bit systems family
of Perkin-Elmer Corp, Computer
Systems Div, 2 Crescent Pl, Oceanport,
NJ 07757. These systems include
models 7/32, 8/32, and M0S-based 3220
and 3240. The controller provides
direct memory access (DMA) facilities
between main memory and the com-
pany’s hardware communications
adapters. With DIOS, system
throughput is improved and processor

48

degradation minimized because data
transfers take place without processor
intervention.

Two versions are offered. The first
broadens capabilities of the company’s
recently announced Reliance software
package by accommodating asyn-
chronous protocols. It is priced at
$6000 (U.S). Second version, priced at
$7500 (U.S.), accommodates asynchro-
nous, character synchronous, and
bit-oriented protocols such as SDLC,
HDLC, and ADCCP which require
zero-bit insertion/deletion. Auto-
matic flag insertion/deletion is also
provided.

DIOS fully supports Bisync, enabling
higher level data communications soft-

ware such as 2780/3780 RJE emulation
and HASP to operate through it without
modification. Data rates are up to 56k
baud/line, and peak throughput is
100k char/s.

The controller supports chained or
queued buffer handling in a bit-
synchronous environment, and also
handles device status checking and
frame check sequence genera-
tion/validation. Used in conjunction
with the company’s ZDLC channel ter-
mination manager software package,
DIOS provides a comprehensive high
throughput support package for all
three industry standard bit-oriented
protocols: SDLC, HDLC, and ADCCP.
Circle 404 on Inquiry Card
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~ FEATURE COMPARISON CHART

The new VISUAL 200 terminal has the fea- Visual  Hazeltine Hazelt ‘ s - TRy e \'“Almst RADDSt
o . . . isual ' Hazeltine Hazeltine |eg er igita | Regen egen
tures of competitive terminals and wn!l code FEATURE 200 1500 | 1420 | ADM-3A VE52 | 520 20 40
for-code emulate them as well. A flick of a | 24 x 80 Screen Format [ SID [ SID [ SO | SID [ SID | SID | SID | SID
switch on the rear panel programs the VISUAL | 7x9DotMatrix | SID | STD | NO ’ NO | NO NO | NO NO
200 for compatibility with a Hazeltine 1500, ,lBackggu‘nldéfofeg@uﬂd 2N g}g | gg &Y f‘TOQ x ,=g | :g, | gg | :g | ?}8
2 i nser elele Line | 1 L \ | Al | o | ) | |
ADDS 520, Lear Siegler ADM-3A or DEC Insert/Delete Character | STD | NO | NO | NO | NO | NO | NO  NO
VI-52. This allows you to standardize onthe | "Ciear End Line/Field/Page | STD | STD | _NO | NO | SID | NO | NO | NO
new, reliable VISUAL 200 for virtually all of | Blink | STD | NO | STD | NO | NO | NO | NO | SID
your TTY compatible video terminal applica- | ge‘cumy MOdSF T gg ‘, :g | g% | :8 | :g | :8 | :g . gg
1 § £ ) | olumnar an e a | U o & L | N | s | | |
“O%S' Wf”h %O CTgngf ihihe sofrtfw'are YO Ve Line Drawing | STD | NO | NO | NO | STOD __NO | _NO  SID
written for the older, less powerful terminals. Upper/Lower Case [ SID | SID | SID | OPT | SID | NO | SID | SID
And you're not limited to mere emulation; you | Numeric Pad STID | STD | STID | OPT | STD | NO NO | SID
can outperform them at the same time by | Composite Video | SID | NO | NO NO | NO | SID | NO | NO
taking advantage of the additional features | Currentloop | SO | SID-1 N0 | OFF | OPF | oD | oD | STD

Serial Copy Port STD STD OPT STD OPT NO STD STD

and human engineering of the VISUAL 200,

I
| it I = L ! N R |
Hold Screen | STD | NO | NO | NO SID | NO | NO | NO
such as: | Detachable Keyboard | STD | NO | NO | NO | NO NO | NO | NO
, Solid State Keyboard | SID | NO | NO | NO | NO | NO | STD | SID
® Detachable Solid State Keyboard Typamatic Keys [ SID [ SID | SID | NO | NO | NO | SID | SID
m Smooth Scroll Cursor Addressing 81D ST siDET R S STDY ST SR EelD S STEE | STh
A o . ReadCursorAddress | SID | SID | STD | NO NO | NO  NO | STD
m Tift Screen (10°t0 15°) Cursor Control Keys [ STD | NO | SID | NO | STD | N0 | NO | S
® | arge 7 x 9 Dot Matrix Characters | Secondary Channel | STD | NO | NO | STD | NO | STO | NO NO
® Others in the Feature Comparison Chart Self Test | STOD [ N0 [ STD [ NO | NO | NO | NO | STD
Baud Rate to 19,200 | STD | STD | NO | STD | NO | NO | NO | NO |
For a p[easant Surp{ise on prices‘ Caﬂ or Smooth Scroll | STD | NO | NO | NO | NO | NO | NO | NO ‘
write us today. | Microprocessor | STD SID | SID | NO | SID | NO | SID | STD
‘ | Tit Screen SO | NO  NO | NO | NO  NO | NO | NO
| Switchable Emulations (= ST NO ~NO NO NO NO NO | NO

'l'he new VISUAL 200
tes competitive terminals

w1thout obsoleting the software.
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Q-bus Compatible Interface
Enables High Speed DMA
Transfer in LSI-11 Networks

1M-bit/s DMA block transfers among as
many as 255 LSI-11 microprocessors
over a single coaxial cable up to 32,000
ft (9754 m) long are permitted by the
model 11-0011 Megalink Q-bus com-
patible interface. The processor net-
work can be operated half duplex in
point to point or multidrop partyline
configuration. The unit, packaged on
two standard 8.5 x 5" (21.6 x 12.7cm)
half-quad boards, plugs directly into
LSI-11 backplanes. It is available from
Computrol Corp, 15 Ethan Allen Hwy,
Ridgefield, CT 06877.

Bus interface chip set, DMA con-
troller, SDLC protocol generator/strip-
per, phase lock loop (PLL), and gated
carrier (3 MHz) FSK modem comprise
the hardware (see Figure). SDLC pro-
tocol, being implemented in hardware,
requires no program intervention for
protocol and control functions.

Data format is 8-bit byte, and block
check is by CRC-16 polynomial. Error
checking and recovery are provided by

DMA
CONTROL
Q RVC
s DATA
LSt 3
SDLC
; i DIGITAL
u INTERFACE CONTROLLER il
? RVC
- CLOCK
TIMING AT
CONTROL
AND STATUS o
ENCODE 1 encopeD
¢ DATA

IM-BAUD MODEM l
COAXIAL
CABLE

Megalink 11-0011 system block diagram. LS| bus interface
and control logic provide access to Q-bus, control system
operation, and control interrupts. DMA address and word
count registers allow buffer area of 32,767 words max. SDLC
controller hardware performs data encoding and decoding,
address checking, and error checking. Digital PLL recovers
receive clock from data stream to time data into registers

CARRIER
CONTROL

the protocol at primary and secondary
stations. The computer can retransmit
on error, or request retransmission.
NRZI with bit stuffing is the encoding
technique.

Connection to the coaxial line is via
a BNC T-connector. Maximum data

transfer distance varies with coaxial
line types: RG-59, 5000 ft (1524 m);
RG-11 foam, 12,000 ft (3658 m); and JT-
3750], 32,000 ft (9754 m). Power re-
quirements are 5 V at 1.5 A and 12V
at 50 mA.

Circle 405 on Inquiry Card
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SWITCHES FOR

HOSTILE ENVIRONMENTS

I ’barlNCORPORATED

Switching Components Division, 141 Danbury Road, Wilton, CT 06897

Telephone: (203) 762-8351, TWX: 710/479-3216

50

o]
Sealed Relays and
Switches are designed for
military applications requiring

contact protection against: salt spray,

splashing water, sand, dust, and altitude
changes. Models range in sizes from 12 to
144 poles.

Call us with your switching requirements today.

SEE US AT BOOTH 2345, ELECTRO '80

CIRCLE 30 ON INQUIRY CARD
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SIEMENS

Printers should be seen and not heard.

For applications where carbons
are not required, Siemens’ Ink-
Jet Printer should be your

only choice.

Ink-Jet Printers are much
quieter and faster than impact
printers. Whereas conventional
impact printers make as much
noise as a busy traffic street
(about 85 dB), the Siemens Ink-
Jet Printer is as quiet as a library
(about 50 dB). Therefore, for
many applications our Ink-Jet
Printer is the obvious choice.

No other Ink-Jet Printer can
compare with the Siemens PT80i
in reliability and cost-effective-
ness. It provides high quality
bi-dimensional printing in a
variety of type styles, at 270 CPS.

The addition of an extended
interface lets you externally
connect network selectors, data
sets, and storage devices such
as floppy disks. The PT80i also
features automatic testing for
96 characters with two test
programs and LED displays.

Conventional impact printers are 85 dB noisy.

Choose the complete termi-
nal in a variety of platen widths,
paper feeds, and configurations
...or the module alone...or the
Ink-Jet Print Head with support
electronics.

For the full story, quietly told,
contact Siemens soon.

District Offices:

Boston, MA (617) 449-3450
Iselin, NJ (201) 494-1000
Chicago, IL (312)671-2810
Dallas, TX (817)461-1673

Siemens Corporation
OEM Data Products Division
240 East Palais Road
Anaheim, California 92805
(714) 991-9700

Siemens.The technology to do more.

CIRCLE 31 ON INQUIRY CARD
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Theyve got all the power and
versatility you need to make your
wildest product dreams come
true. They're already the fastest
growing microprocessor family.
And well keep adding superior
new members. So you can add
futuristic features to dazzle your cus-

tomers and zap your competitors.
Some innovative newcomers
include the brainy, omnipotent
S6809. Our screen star, the cost-
cutting S68045 CRT controller.

.Our low cost single chip MCU, the

S6805. And the fastest MPU in this
league, our 2.5 MHz S68HO00. This

isnt just a bunch of individualists,
either. Theyre part of the stellar AMI
system. Instead of merely selling
you parts,well look over your
present design and, if we can, show
you how to cut out some com-
ponents with a custom peripheral.
Or work out a more streamlined




S6800 system, including both
standard and custom parts. Perhaps
even customizing the MPU.

So let’s put our heads together
and find the best way to control your
product without putting your budget

S6800 Marketing, 3800 Homestead
Road, Santa Clara CA 95051.
Phone (408) 246-0330.

However far-out your plans are,
our family will make light work
of them.

into orbit. Call up your nearest AMI
distributor. Or contact us at AMI

1.0 MHz MPU

1.5 MHz MPU

2.0 MHz MPU

2.5 MHz MPU

Single Chip MCU with Clock

Single Chip MCU with External Clock
MPU with on-board Clock and RAM
Single Chip MCU without RAM and/or ROM
Low Cost Single Chip MCU

MPU with on-board Clock

Enhanced MPU/on-board Clock
Enhanced MPU/External Clock Input

S1602/58868 UART
S$2350 USRT
S6821

S68A21 }
S68B21 )
S68H21
S6840 }

Peripheral Interface Adapter (PIA)
High Speed PIA

S68A40
S68B40
S68045*
S68047
568488
S6850 }

Programmable Timer Module (PTM)

CRT Controller
Video Display Generator (VDG)
IEEE 488 Bus Adapter

S68A50
S68B50

ACIA

S68A52
S68B52
56854 }

Synchronous Serial Data Adapter

S6852 }

Advanced Data Link Controller

S68A54
S68B54
S6894

Data Encryption Unit

128 x 8 Static RAM

16K Static ROM

32K Static ROM

4K EPROM

64K Static ROM

16K ROM with on-board I/O and Timer

*Consult factory for availability

®
AMERICAN MICROSYSTEMS, INC.
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What could anyone

possibly do with 85,000
Dumb Terminals?

That's how many ADM-3A's there
are out in the field working right
now. And more being shipped each
day. Now just what accounts for
such remarkable popularity?

Sure, it's the definitive dumb
terminal, adaptable enough to
fit a host of applications. It has
a 12-inch diagonal screen. Full
or half duplex operation at 11 select-
able data rates. 1920 easy-to-read
characters in 24 rows of 80 letters.
59 entry keys. An RS232C inter-
face extension port. And direct
cursor addressing.

But we wondered if all 85,000
Dumb Terminals were being used
for just everyday data entry. So
we checked around.

And found that people are using
Dumb Terminals for things even we
never thought of.

THE ADM-3A GOES INTO
BUSINESS.

More and more OEM's are put-
ting the Dumb Terminal into small
business systems. They assemble
a package that usually contains a
disk, memory, a printer, and a
video display terminal — the adapt-
able ADM-3A.

So the chances are that when you
buy a small business system from
someone, it'll contain, you guessed
it, the amazing Dumb Terminal.

IT TAKES STOCK OF THE
SITUATION.

Many businesses are using the
Dumb Terminal, along with a light
pen (Universal Product Code
Decoder), to keep track of their
inventory. The decoder is interfaced
to the Dumb Terminal, and when
a piece of merchandise imprinted
with a Universal Product Code
passes under it, the item is entered
into a computer for tallying.

Simultaneously, the item is also
displayed on the ADM-3A’s screen
— so it's instantly available for quick
double-checking.

PROGRAMMERS LIKE
IT, TOO.

Surprisingly enough, many
computer programmers use the
ADM-3A as an effective, portable
[/O device. They can take it into
a back room or, along with an acous-
tic coupler, to their homes if they
wish, and compile programs nearly
anywhere.

By using telephone lines, they
can have direct access to a compu-
ter. Or, with the addition of an
inexpensive cassette, the program-
mer can store the program on
tape and enter it into the mainframe
at a later date — with no loss of data.

THE DUMB TERMINAL PUTS
ON A NEW FACE.

Some of our more ambitious
customers have transformed their
ADM-3A’s into sophisticated graph-
ics terminals. Simply by installing
another PCB, they've enabled their
terminals to perform complex plot-
ting, graphics, and even draw charts.

And the Dumb Terminal is so
adaptable that these industrious peo-
ple had no trouble with installation
— the graphics PCB required not
the slightest cutting or soldering. It
simply slipped right in and started
working, all in a matter of minutes.

YOU CAN EVEN TAKE IT
HOME TO MEET THE FAMILY.

We discovered that many com-
puter buffs are using the Dumb
Terminal as an inexpensive way
to upgrade their systems. After
all, the equipment found on most
microcomputers leaves a lot to
be desired. Such as the tiny five
or six-inch screen, for instance.

By upgrading to the ADM-3A,
they get a full 12-inch screen that's
easy on the eyes. Not to mention

DUMB TERMINAL
SMART BUY

a LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

a lot of capabilities they wanted, but
just didn't get on their systems
All for only $895.

THE DUMB TERMINAL. THE
HALLMARK OF VERSATILITY.

When you get right down to
it, the Dumb Terminal’s applications
are pretty amazing.

It can be interfaced with a stag-
gering variety of RS232 devices.
Such as cassettes, disks, floppy disk
drives, printers, paper tapes, and
readers, to mention just a few.

In fact, the ADM-3A is compatible
with just about any RS232 device
you can name. Even other video
terminals, if you wish.

And people call this a “"dumb”
terminal?

WHAT WILL THEY THINK
OF NEXT?

Who knows? But it seems that as
long as there are Dumb Terminals,
people will find new, unsuspected
uses for them.

Of course, the ADM-3A will
continue to be the same dependable
data entry terminal that's made it
an industry legend.

With good, reliable features and
a minimum of frills. Nothing could
change that. The fact is, we think
that's probably the main reason that
so many people have come up
with so many uses for the ADM-3A.

Who said you can't teach a Dumb
Terminal new tricks?

Lear Siegler, Inc./Data Products
Division, 714 N. 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)
968-0112. New York (212) 594-6762.
Boston (617) 423-1510. Washington,
D.C. (301) 459-1826. England
(4867) 80666.

Dumb Terminal® terminal is a registered trademark of Lear Siegler, Data Products Division
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Introducing
the Family Plan

from Qume.

We've developed a simple plan to The world’s leading word
help you enhance your system. Or processor printers.

to make you more successfulatsell-  Qume’s Sprint Micro 3™ a third-
ing them ifyourean OEM. Justrely  generation daisywheel printer, sets
on Qume’'s entire family of letter- the standards for quality printing
perfect printers, terminals, memory and in-use reliability. Available in 35,
devices and printing supplies. With 45 and 55 CPS speeds, there

it, you can be sureyoureusingthe  are no faster daisywheel printers in
highest-quality products available.  the world.

Datalrak 8™ Datalrak 5™ Platens & Forms Tractors



Our Sprint 5™ data terminal is a
letter-perfect direct descendant of
the Sprint Micro 3. The Sprint 5
features an RS-232C Serial inter-
face and a full ASCI| keyboard, and
has achieved a reputation for being
the easy-to-use leader in letter-
perfect terminals.

We widen your horizons.

Now, Qume can take you a step
wider with our 264-column wide
printers. Select from either the
WideTrack® with parallel interface;
or our newest member, Sprint 5
WideTrack™ with RS-232C Serial
interface; the TwinTrack® with dual-
headed printing capabilities, is still
unmatched in the industry.

We're a well-fed family.

We manufacture one of the wid-
estaccessory lines in the business.
Ranging from our industry-leading
SpeedFeed® single-sheet feeder to
special platens and paper- ___
handling devices. We
manufacture the world’s

Power Supplies Printwheels

most complete line of daisywheels
and ribbons; 94 economical plastic
printwheels in 30 typestyles and12
languages. Andwe also manu-
facture 20 different types of high-
quality ribbons in a variety of colors.

Unforgettable memories.
Qume’'s commitment to quality
extends into another very important

area: memory products. And it's
here that the name Datalrak™ stands
out. Datalrak 8 and Datalrak 5 are
dual-sided, dual-density floppy disk
drives that provide high data reli-
ability without media wear.

Whether yourean OEM or a
dealer, you can have a lot more
going for you in today's competitive
business world when you follow
Qume’s family plan and use our
entire family of products. For more
information, just contact Qume at
2350 Qume Drive, San Jose, Cali-

fornia 95131. Telephone:

Qume. {559

KA 7 ',

Paper Handling Accessories

Ribbons
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TECHNOLOGY REVIEW

Medium Scale Computer System

Offers Onsite Performance/Capacity Upgrades

Flexibility and configurability in-
herent in the Level 64/DPS-330 medium
scale computer provide for three levels
of instruction execution speeds,
memory sizes from 512k to 2048k
bytes, and various peripheral and com-
munications subsystems. The system,
introduced by Honeywell, United
States Information Systems Group,
200 Smith St, Waltham, MA 02154, in-
creases central processor efficiency
through the use of extensive micro-
programming, integrated mass storage
and unit record processors, and an in-
tegrated communications controller.

Software overhead is reduced and
instruction execution is increased
through replacement of hardwired or
programmed logic with firmware
microcode. This firmware also facili-
tates architectural concepts such as
process synchronization and ring pro-
tection to automatically control the ex-
ecution of concurrently running jobs
and to prevent interference between
them. Functionally separate peripheral
processors, each having its own
memory, firmware, microcode, and
logic units, free the CPU for other inter-
nal processing concurrent with ex-
ecuting peripheral and communica-
tions activities. The system’s com-
munications capabilities are im-
plemented by up to three communica-
tions controllers, each capable of sup-
porting as many as 15 synchronous
and/or asynchronous lines.

A basic system consists of central
processor, 512k bytes of memory, mass
storage processor with addressing for
two disc units, unit record processor,
communications controller, two 1/0
channels for mass storage and unit
record processors, and freestanding
console with CRT and keyboard. Pro-
cessing capability is distributed be-
tween the central processor subsystem
and up to seven peripheral subsystems,
which operate asynchronously with the
central processor subsystem and with
each other for maximum throughput.

Central processor subsystem con-
sists of memory subsystem and central

58

LOGIC UNIT
L e SYSTEM
4-BYTE BUS | OPERATOR
| SCRATCHPAD —PANEL PANEL
| UNIT MANAGEMENT | SYSTEM
UNIT
ADDRESSES o
ADDRESS |
i CONTROL Z : | MAINTENANCE
| CUNIT /? “mm‘?'c CHANNEL
MEMORY |
SUBSYSTEM | DATA - |
A, //‘MANAGE;AENT o
f UNIT |
| 72 o |
| CHANNEL % |
il 72 CONTROL i SNTROL
| LU STORE | STORE
| CONTROLLER J‘ e
CHANNEL
BUFFERING
UNIT

DPS-330 central processor consists of control store and channel buf-
fering unit. Logic unit is formed of eight separate asynchronous units
grouped together. Logic unit can execute up to five microinstructions

in parallel in total of 315 ns

MASS STORAGE
SUBSYSTEM

maun

CENTRAL PROCESSING SYSTEM
UNIT RECORD
SUBSYSTEM MEMORY
D\ SUBSYSTEM
INTEGRATED | INTEGRATED
UNITRECORD || CENTRAL 1 | yass STORAGE
63.7 PROCESSOR PROCESSOR PROCESSOR
MAGNETIC
= TAPE
il ———Saapr e T PROCESSOR

T |

COMMUNICATIONS

|

LINES [
MAGNETIC TAPE SUBSYSTEM

Processing capability of Honeywell’s Level 64 DPS-330 is distributed between
the central processor subsystem and up to seven peripheral processors, which
operate asynchronously with CPU and with each other. CPU subsystem con-
sists of memory subsystem and CPU. Each class of peripheral devices is con-

trolled directly by its own peripheral processor
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IT'S ACOMPLETE
PROCESSORIN A

SINGLE 20" CHASSIS.

The 1602B (AN/UYK-19) has space
for 7 1/O modules, control panel in-
terface, CPU and 64K of directly ad-
dressable memory. An additional 15
1/0 slots can be made available with
ROLM'’s 2150 Expansion Chassis.

INDEPENDENT CARDS
& INTERCHANGEABLE

/0O SLOTS.

Single board peripheral controllers
and interchangeable 1/O slots allow
field reconfiguration without rewiring.
A single CPU board implements all
processor operations.
Logistics and support are
- simplified.

~ %]
2\
L
N : !
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v e e
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IT HAS SINGLE SIDED
ACCESS.

Maintenance is simplified by quick,
easy access to the interior of the
conductively cooled chassis. The
1602B also has a new plug-in AC or
optional DC power supply.

TN

ROLM'S 1602B: An Army Standard Computer
Designed for Full Integrated Logistics Support

EXCELLENT DELIVERY
WITH FULL SUPPORT.

Since AN/UYK-19 processors are in
continuous production, delivery is no
problem. They are fully mil-qualified
and backed up by complete training
and documentation. And ROLM's
extensive software has really im-
pressed program managers. They
find that our total support program
can't be matched.

LIFE CYCLE COSTS

ARE LOW.

ROLM’s 1602B has the same proven
reliability as that of .over 800 AN/
UYK-19 systems in the field.

THE PRICE.

A ROLM 1602B including appro-
priate software, 32K of memory, a
control panel interface and a CPU
(in single quantities) costs $33,250.
Managers have true cost control
because they can buy the exact
processor configuration needed for
their application. Plus, the new
1602B is directly compatible with
ROLM's 1602, 1602A and 1650
processors.

\
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Two NewWinners

Take the lead with Intel’s two new 4-bit wide fast static RAMs,
our 45ns 2149H and our 55ns 2148H. Either way, you win.

There’s a fast new pace
in wide-word memory, and
Intel’s two new 1K x4-bit static
RAMs are way out in front.
Introducing the high speed,
lower power 2148H and
the fast chip select 2149H.
They’re both products of
Intel’s HMOS II technology
and both are high perfor-
mance descendants of our
industry standard 4K x 1-bit
2147H. Best of all, Intel’s
track record in static RAMs
assures you of the quality,
reliability, economy and
delivery you need for today’s
~ competitive system designs.

Fast break for
wide-word designs
Designers of high perfor-
mance writeable control
store, cache, buffer and bit
slice processor memories
will appreciate both
these new 4-bit-wide
devices. Intel’s 2149H
delivers the fastest
response ever ina T TL-
compatible 1IK x4 —45ns
maximum access with 20ns
chip select. It’s the logical,
high performance upgrade
from 1K designs, deliver-

ing higher density,
lower power and

2148H/2149H 1K x4 STATIC RAMs

Part Add Chip Select C t
a lOWCI' parts count. Nurzber At:ces;e 'ls')isme Acolgss Tiel:e Acti‘:lre"fsntby
For power sensitive tan (tacs)
applications, use the ~ 2149H-2 45ns 20ns 180mA
: 2149H-3 55ns 25ns 180mA
35ns2148H. Likethe  oeom.3  s5one 25ns 125mA
2147H, the 2148H 2149H 70ns 30ns 180mA
provides automatic =~ 2M9HL 70ns 30ns 125mA
powerdownonchip 214813 55ns 55ns  180mA/30mA
deselection. With 2148HL-3 55ns 55ns 125mA/20mA
: 2148H 70ns 70ns  180mA/30mA
maxnmum' power 2148HL 70ns 70ns 125mA/20mA
consumption as low
as 125mA active/20mA our industry standard micro-
standby. rocessor, the 8086. Now
Y )
Both the 2148H and 2149H HMOSII* has arrived, deliver-

are 18-pin, 5-volt devices, so
you're totally compatible with
memories like our 1K x4
industry standard 2114A and
2148 RAMs. Whichever

of these new fast statics you
choose, you're sure to improve
performance: higher speeds,
lower power, and simpler
designs.

HMOS II for the
competitive edge

For years, Intel’s HMOS™
technology has produced
high performance, highly
reliable 1K and 4K RAMs.
Today, over 50 Intel® HMOS
static RAMs give system
designers the largest selection
of microprocessor and main
memory components in
the industry. We’ve already
delivered over 18 million of
these producible, field-proven
HMOS devices, including
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ing even higher performance,
and reliability statistics just
as impressive as HMOS.

Pull ahead today
Intel’s new 2148H and

2149H are in volume produc-
tion and on distributor shelves
today. So are data sheets and
our new HMOS II Reliability
Report, #RR26. To get a
head start on your competi-
tion, contact your local Intel
sales office or distributor.
Or write Intel Corporation,
3065 Bowers Avenue,
Santa Clara, CA 95051.
Or call (408) 987-8080.
i ® d &

ntal delivers.
Europe: Intel International, Brussels, Belgium.
Japan: Intel Japan, Tokyo. United States and Canadian
Rt Eieckii, Eottiiriont Spemisitas Hamiimiaurel,
Hamilton/Electro Sales, Harvey, Industrial Components,
Pioneer, L.A.Varah, Wyle Distribution Group, Zentronics.

*HMOS and HMOS I1 are patented

processes of Intel Corporation.
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Our secret?

Do a few things very, very well.

Weve grown to where
we are by making our con-
nectors just a little bit better
than the next guy. Price is
important, but when it comes
to a little-cheaper vs. a little-
better, you know which wins.
That's been our growth plan.
And it has proved to be as
totally dependable as our
connectors.

CONNECTORS

21001 Nordhoff Street/ Chatsworth, CA 91311, USA.
(213) 341-4330/TWX 910-494-2094
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TECHNOLOGY REVIEW

processor unit (CPU). Each class of
peripheral devices is controlled direct-
ly by its own specialized peripheral
processor. The 512k bytes of main
memory included in the central system
can be increased in three steps to
2048k bytes using two 256k-byte and
one 1024k-byte memory module; max-
imum expansion requires a memory
expansion unit and power upgrade
module.

The CPU consists of control store—
eight separate asynchronous units
grouped together to form the logic
unit—and a channel buffering unit for
1/0 control. The byte oriented CPU can
handle byte, half-word, word, double-
word, and quad-word data formats. Its
instruction set provides instructions
for handling fixed point binary,
packed and unpacked decimal, byte
strings, bit strings, and long and short
floating point binary code. Adding two
power modules increases instruction
execution speed of the basic system
1.55 and 2.3 times.

Control store, bipolar ROM with an
access time of 100 ns/4 byte word,
stores CPU firmware. The logic subunit
can execute up to five microinstruc-
tions in parallel in a total of 315 ns. 1/0
microprograms are separate from
those of the CPU and are graded to give
precedence to high speed devices.

Peripheral processors, connected to
the CPU by high speed 10 channels,
eliminate the need for CPU manage-
ment of 1/0 operations after they have
been initiated. A channel buffering
unit that connects to the channel con-
trol unit provides 16-byte buffers be-
tween each channel and the CPU. Chan-
nel transfer rate on each of the two in-
tegrated 1/0 channels (expandable to
12) is 1250k bytes/s. These channels
are occupied by the two peripheral
processors. Additional channels allow
one or two optional magnetic tape pro-
cessors and two mass storage pro-
cessors to be attached.

Peripheral processors are micropro-
grammed and include read only stor-
age, read/write memory, an arithmetic
and logic unit, and maintenance panel.
Microprogrammed functions can be
executed at the peripheral subsystem
level considerably reducing CPU busy
time for 1/0 operations.

Up to three data communications
controllers attach to the system, con-
trolling up to 15 lines, allowing mixes
of synchronous and asynchronous
transmission modes at line speeds
from 45 to 19,200 bits/s. One controller
comes with the integrated unit record
processor, the second and third attach
to the second unit record processor.
Each line can handle 32 terminals,
polling them automatically as well as
performing automatic transmission er-
ror detection and retry operations.

Batch processing, transaction pro-
cessing, distributed processing, and in-
teractive timesharing are supported by
the Level 64 GCOS operating system
which features COBOL, FORTRAN, RPG,
and BASIC language processors, TDS/64
transaction processing system, and I-D-
S/II, a CODASYL compatible data base
management. system. Interactive
capabilities and ease of use are
enhanced with immediate step activa-

tion to provide interactive execution of
COBOL, FORTRAN, and RPG language
processors, the linker and user object
programs and interactive program
checkout facility for interactive pro-
gram debugging from a terminal.
Preforms permits the creation, modifi-
cation, and storage of formats for VIP
770 and 7760 visual display terminals.
Multiple logic data store (MLDS) pro-
vides an indexed access method for
easy transition from System/3 com-
puters to the Level 64/DPS, and can
serve as an entry level database
management product.

Purchase price of the basic DPS-330
with 512k-bytes memory, two 1/0 chan-
nels, two peripheral processors, one
communications controller, and free-
standing console with CRT is $79,675.
The 256k memory expansion module is
priced at $7500; a 1M-byte memory
module sells for $30,000.

Circle 280 on Inquiry Card
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5V @ 10A= 12V @ 2A OUT; 115 VAC IN
217B MTBF: 40,000 HRS @ 80°C BASEPLATE
$450.00 1-4 PCS

ETAT

62 IN®* PACKAGE
UDING BARRIER STRIP)

5V @ 20A OUT; 20-32 VDC IN
217B MTBF: 68,000 HRS @ 80°C BASEPLATE
$360.00 1-99 PCS

5 YEAR WARRANTY

187-M W. ORANGETHORPE, PLACENTIA, CA 92670 (714) 996-0981
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TECHNOLOGY REVIEW

Benchtop Test System
Handles ADCs/DACs,
And Linear Amplifiers

LTS 2000 automatically tests A-D and
D-A converters, and other analog func-
tions such as operational amplifiers,
comparators, voltage regulators, isola-
tion amplifiers, and CMOS switches. In
the system, Analog Devices, Inc, Rt 1
Industrial Pk, Norwood, MA 02062, has
provided capability for statistical
analysis with printout or display of test
results, and additional communication
through an IEEE-488 controller.

Devices are interfaced to the system
through family boards and socket
assemblies. Family boards contain all
circuitry necessary to measure a
general class of components. Socket
assemblies which interface specific
devices with the system and family
boards plug directly into the machine.
Designed for easy configuration, set-
ting up the socket requires no solder-
ing, only connection of a few jumpers,
as a connector is included. An
automatic handler interface provides
necessary handler control signals.

To operate the system, the operator
inserts a device, presses a button, and
a pass-fail message appears on the
40-char dot matrix display. Grading,
selection, and binning messages can
be displayed as well, and/or printed on
the integral 20-column thermal
printer.

System hardware consists of a 16-bit
microcomputer, the Texas Instruments
TM-990, 4k-bytes EPROM, 60k-bytes
RAM, and system power supply. A BASF
5.25" (13.33-cm) single-sided floppy
disc provides 92k bytes of storage, suf-
ficient for 300 devices. Also standard
are the integral 20-column thermal
printer, 40-character dot matrix
display, alphanumeric keypad,
IEEE-488 controller capability, bidirec-
tional RS-232 port, and unidirectional
RS-232 port. Optional equipment for
the system includes Texas In-
struments’ 132-col model 820 KSR
bidirectional 9 x 7 dot matrix printer
and the Perkin-Elmer model 550 Ban-
tam CRT terminal.

The machine is configured with
either a fill-in-the-blanks programming
method with complete prompting or

64
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converters as well as

Analog Devices’ programmable benchtop test system uses plug-in family
board modules to provide capability for parametric testing on A-D or D-A
linear operational
microprocessor and memory allow unit to perform statistical analysis on
test results. IEEE-488 interface provides communications capability

amplifiers. Integral 16-bit

with supplied programs. Test super-
visors can within minutes select order
and number of all test parameters from
the menu and set up the system from
the keyboard. Entered items may in-
clude test parameters and test limits as
well as statistical analysis to provide
displayed or printed tables, graphs, or
histograms.

Software controlled voltage sources
are used to generate test levels on
measured devices. Automatic calibra-
tion and internal accuracy of 16 bits
permits testing to 12-bit accuracy (or
+0.01%) for A-D and D-A converters
and op amps; all values are software
corrected. In addition, device resolu-
tions up to 16 bits can be tested.
Automatic self-calibration occurs every
hour; users may recalibrate on manual
command.

An optional calibration interface
board used in conjunction with a
Hewlett-Packard 3455 meter con-
trolled through the system’s IEEE-488
port permits the user to obtain an NBS

traceable calibration. This routine also
provides a paper tape readout of errors
and their locations. Another error
check feature allows the user to stop
the system at any test number and
probe individual pins with a measur-
ing instrument.

Included in the system’s repertoire
are capability to test virtually every
parameter of interest to the designer.
This includes op amp slew to 1000 V/us
and gain bandwidth product to 128
MHz; microprocessor compatible A-D
and D-A converters; fabrication
technologies including bipolar, CMOS,
and IIL; current switching and segment
D-A conversion schemes and dual- and
quad-slope and successive approxima-
tion A-D converters; and A-D com-
parator indecision.

System price is-$25,900 complete in
1-4 quantities, including an op amp
family board. D-A and A-D family
boards sell for $3000 and $4000,
respectively.

Circle 281 on Inquiry Card
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Beehive’s family of
custom

OEMVM
terminals

prov el ug-in

hardwa T ftware!

MODULAR CONSTRUCTION
Model DIMITA Model DM20 Model DM30

EXPANDED EDITING ADDITIONAL MEMORY
CONVERSATIONAL Full Editing Features, All features of the DM20,
14 Key Numeric Pad, Line Drawing, Buffer Transmission Modes, Multiple Page Capability,
21 Video Attributes, Logical Attibutes, Parallel Printer Port,
128 ASCI| Character Set Protected Fields, Scrolling

16 Function Keys

Call for applications assistance and delivery
% (800) 453-9454

CALIFORNIA Costa Mesa (714) 540-8404 TWX 910-595-2572 « Sunnyvale (408) 738-1560
FLORIDA Altamonte Springs (305) 830-4666 ILLINOIS Arlington Heights (372) 593-1565
MASSACHUSETTS Woburn (677) 933-0202 NEW YORK New York (212) 682-2760 UTAH Salt Lake City (807) 355-6000
WASHINGTON, D.C. (VA) Falls Church (703) 356-5133

EUROPE The Netherlands Phone 020-451522

Zh

BEEHIVE INTERNATIONAL

“A proven competitive manufacturer of smart terminals”
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TECHNOLOGY REVIEW

Cartridge Tape Drives
Provide Backup for
Small Winchester Discs

Streaming digital cartridge tape ac-
cepts data in a continuous nonstop
stream to serve as save and restore
medium for backing up Winchester
technology fixed disc drives having
less than 30M-bytes capacity. With

capacities of 10M and 20M bytes, the
S-3 series drives, manufactured by
Data Electronics, Inc, 10150 Sorrento
Valley Rd, San Diego, CA 92121, use
standard 0.25" (0.635-cm) ANSI/ECMA
data cartridges and are physically com-
patible with industry standard slots for
flexible disc drives.

The streaming drive allows essen-
tially all available tape in the cartridge

\another(DAM flopp%

PATENT
PENDING

ENGINEERING
ANNOUNCES

onotr/:% flopp?
another floppy
THAT’S RIGHT! There’s two 54 inch

disk drives in the space of one!

MODEL A-40 “DAM” Floppy provides reliable single-sided dual-density
recording on two independent diskettes. That's over 2 million bytes of
unformatted data and back-up capability in the same drive.

SIZE and CAPACITY are not the only innovations in this drive; high
speed seeks, coupled with low power requirements and high reliability
make this THE DRIVE for your compact computer systems.

EVALUATION units are available today, In Stock!

DISK 1

JAND ENGINEERING INC.

1015 W. 190th St.,, Gardena,
California 90248 (213) 327-7657
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to be used for data storage by
eliminating the traditional starting
and stopping between data blocks and
associated interblock gaps. Elimina-
tion of the gaps permits data to be
recorded in what appears to be a con-
tinuous stream on the tape using a
serpentine track arrangement (ie,
bidirectional recording with read-
while-write checking).

Because this recording technique
makes starting and stopping infre-
quent, tape speed can be increased
from 30 to 90 in/s (76 to 228 cm/s) with
the resulting transfer rate increasing
to 675k bits/s. Streaming also
eliminates the necessity for rapid stop/
start servo electronics and mechanics.
This results in cost savings as well as
reduced power requirements and
associated heat dissipation.

The unit’s streaming formatter/con-
troller separates incoming data into
blockettes, and inserts internal ad-
dress, resync, and error detection and
correction characters between block-
ettes. These data are verified within
the drive during write mode and are
stripped during read mode to return
only data to the host.

The controller interface looks like a
semiconductor memory element, and
the unit may be thought of as a non-
volatile FIFO memory. Since complex
timing and data handling re-
quirements are eliminated, it can be
readily integrated into a system. In-
tegration is also enhanced by industry
standard dimensions that allow the
unit to mount in the same space as a
flexible disc drive using standard
mounting hole locations.

Both 10M- and 20M-byte models
record at 7500 bits/in (2953/cm) in 2- or
4-track serpentine mode on 450’
(137-m) ANSI X3.55-1977 tape car-
tridges. The dual-gap read while write
head with separate erase provides data
reliability that is less than 1 error in
10'° bits with optional error correction.

All models have identical interfaces,
and dimensions that provide for max-
imum systems flexibility and upward
compatibility as future increases in
capacity are made available. The
10M-byte 2-track unit is priced at $746
with formatter/controller in OEM quan-
tities; the 20M-byte, 4-track unit sells
for $788. In stripped-down format,
prices are $415 and $525 for 10M- and
20M-byte units in OEM quantities.

Circle 282 on Inquiry Card
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SEEING IS BELIEVING HITACHI'S

SUPERIOR RGB COLOR MONITORS.

Clearly the finest color monitors are available
from Hitachi, a company that produces some of the
finest instruments in the electronics business.

For over a decade engineers and scientists have
relied on Hitachi technology and products to expand
research and production world-wide. Hitachi’s
dedication to excellence has made its color monitors
the best in the industry.

The Hitachi RGB color monitors are designed
for use in computer data and graphic display applica-
tion. These units are ideal for industrial control,
image processing, CAD and any situation where color
displays of computer-generated images are needed.
Hitachi’'s advanced tube technology coupled with
quality electronic circuitry results in color monitors
with superior performance and reliability. In addition
the wide range of models available with a host of
options can solve any application requirements.

Our model HM 2619/13 and 2719/13 with self
convergence and in-line gun are examples of the

@ HITACHI

Hitachi, Ltd. Tokyo Japan

most advanced state of the art technology developed
by Hitachi. Check the chart and specifications and
you'll clearly see the advantages of Hitachi's RGB
color monitors. For further information call

(415) 981-7871.

MODEL HM-2519 HM-2619/2613 | HM-2719/2713 | HM-1519
Screen Size 19v" 19Vv"/13V" 19V"/13v" 19v"
Resolution High High High Standard
Convergence [High Self- .Self- Conventional
convergence convergence
Number of Max 720 Max 720 Max 720 Max 720
Lines 525/625 std 525/625 std 525/625 std 525/625/std
CRT Delta gun In-line gun In-line gun Delta gun
Dot shadow Dot shadow Dot shadow Dot shadow
mask mask mask mask
0.31mm dot 0.31mm dot 0.31mm dot 0.61mm dot
pitch pitch pitch pitch
Display 4,000 char. 4,000/2,000 4,000/2,000 2,000 char.
Capability Analog char. char. Analog
Analog Analog
Video
Amplifier
Bandwidth 25MHz = 3dB |25 MHz = 3dB |25 MHz =+ 3dB | 25 MHz = 3dB

Hitachi America, Ltd.

San Francisco Office

100 California Street

San Francisco, Calif. 94111
Tel: (415) 981-7871

Technology Sales Inc.
Tel: (617) 862-1306

Bestronics, Inc.

Tel: (213) 870-9191
(714) 979-9910
(714) 278-2150
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- “Forreliability I'll take
AMP 175 Profile

 DIPSockel
every lime.

1

Your IC’s are only as good as the sockets they go into.
That's why we designed the DIPLOMATE Socket in
the first place—to protect IC performance. And we
do it with features that set industry standards
for reliability and performance—in both gold

and tin versions.

Features like a large entry target area and an internal
contact anti-overstress stop wall to prevent contact
damage. A closed bottom to inhibit solder wicking and
flux contamination. Dual wiping contacts for a more
dependable interface. And for easy, cost-effective
application, the housings are compatible with
commercially available automatic insertion equipment
for socket-to-board or DIP-to-socket operations.

DIPLOMATE Sockets are available in 8 through 40
position sizes. And every one of them meets the

requirements of MIL-S 83734.

What's more, you can get DIPLOMATE .175" Profile
Sockets immediately, thanks to AMP’s computer-
linked regional inventory system. For delivery details
or for more information, call the AMP DIPLOMATE 175
Socket Information Desk at (717) 780-8400. Or write
us. AMP Incorporated, Harrisburg, PA 17105.

Anti overstress
stop wall

-

Large .050"
target entry

Dual wipe
contacts

Closed bottom
design




“For reliability I'll fuke
AMP160 Profile

DIP Sockels
every fime.

Besides their proven reliability in tin or select
gold-plated styles, AMP .160" DIP Sockets offer one
of the lowest profiles in the industry. At a price to
match. And with features that make them the
intelligent choice for your low profile applications.

They're available with up to 44 positions.

And have anti-wicking, anti-bridging contact design.
Plus one piece housings with side chamfered lead
cavities for easy IC insertion.

AMP 160 Sockets also feature a ladder design
which allows for easy cleaning and viewing of

the circuit traces after insertion. And for added
versatility, styles are available in single row form for
use with packages having non-standard spacings.

These sockets meet or exceed MIL-S 83734, and are
available through our computer-linked regional
inventory system. For the delivery details or for

more information, call the AMP .160" Profile
Socket Information Desk at (717) 780-8400.
Or write us. AMP Incorporated, Harrisburg, PA 17105.

AMP & DIPLOMATE are trademarks of AMP Incorporated.

Open ladder
construction

Stand off
Retaining detent

AMP has a better way.

AMP
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TECHNOLOGY REVIEW

Add-In Memory Boards
For IBM 303X Offer
Low Cost Alternative

STOR/3000 universal add-in memory
systems plug directly into the storage
backplane of IBM 303X series com-
puters. Cambridge Memories, Inc, 360
Second Ave, Waltham, MA 02154 has
designed the systems to use existing
IBM circuitry and signals wherever
possible. This approach eliminates the
need for complex interface logic,
failure prone interconnect cables, and
redundant logic and power supplies,
and provides a high performance alter-
native at 40% lower cost.

The memory system was developed
along two parallel paths. One criterion
was to follow IBM technology and com-
ponent selection to enable the memory
systems to appear completely
transparent to and therefore to accom-
modate all IBM hardware, software,
and maintenance capability without
alteration. The second was to develop
and integrate a packaging technique
that would increase memory capacity
and improve reliability.

Based on 64k MOS RAM storage
devices, the boards provide four times
the capacity of identically sized IBM
boards using 16k modules. However, to
guarantee maximum production
capacity, alternate systems use more
readily available 32k and 16k MOS RAM
devices on higher density memory
boards of identical overall size. Stan-
dard MST compatible logic eliminates
the need for complex transition cir-
cuitry necessary when logic other than
MST is used. Reliability is significantly
improved through replacement of the
600 trilead connections typically used
in an add-on memory with just 12; use
of fewer components is another factor
in increasing reliability.

In addition to reliability, the reduc-
ed number of connections allows faster
and simpler installation. The memory
system has two active card types—stor-
age and address. Each type is inter-
changeable in any similar card loca-
tion. Address and storage cards are
one for one equivalents of IBM’s, ex-
cept that one storage card can replace
up to four IBM storage cards. Similar to

70

IBM, the system, when necessary, adds
storage protect cards for each incre-
ment of additional memory. Storage
protect cards are also interchangeable
and compatible between systems.

The system’s simplicity and modular
nature permits rapid problem resolu-
tion. Maintenance is performed from
the console using diagnostic and
debugging procedures similar to IBM’s.
Reconfiguration capability of the add-
in memory enables the system operator
to logically reassign or take offline any
multiple of 2M-byte increments of
memory on a 3033 or 3032; this incre-
ment is 1M bytes on a 3031. Reduced
power, floor space, and air condition-
ing requirements all serve to conserve
energy for additional savings.

Circle 283 on Inquiry Card

Models, Hardware Options
Extend Family of
Commercial Systems

Three CS/50 models expand the com-
mercial systems family to a compatible
range covering single station up to
17-terminal systems. Included in the
announcement made by Data General
Corp, Rt 9, Westboro, MA 01581 is
availability of 12.5M- and 25M-byte
Winchester discs with integral diskette
and an upgrade option that allows
CS/40 users to grow to a CS/50 or €S/60
and CS/50 users to upgrade to a CS/60.

Units support from one to nine in-
teractive Dasher™ terminals with fast
response time, up to 760M bytes of
disc storage, and 600- and 900-line/min
printers. Addition of the disc sub-
systems injects Winchester reliability
and low cost into the systems, while
upgrade options provide the potential
for economic expansion as applica-
tions grow.

CS/50 supports interactive opera-
tions such as order entry or customer
inquiry, with concurrent activities sup-
porting data communications, file
maintenance, or program develop-
ment. Larger users with distributed
sites can use RJE80 (2780/3780) and
HASP II communications.

The €S/50 Mod C3 supports 64k
bytes of MOS memory and up to three
active terminals. This configuration of-
fers a choice of integrated 12.5M- or
25M-byte disc/diskette subsystem or
20M-byte disc, and supports 800- or
800/1600-bit/in magnetic tape drives.
Mods C5 and C6 offer greater system
capability through 128k- or 256k-byte
main memory capacities. The C5 sup-
ports 80M bytes of disc storage, and
the C6 up to 760M bytes. Both attach
up to nine terminals. Prices range
from $32,450 to $76,050.

Because the systems are data and
program compatible, applications pro-
grams developed on one need not be
completely rewritten for use on other
systems. In addition, all systems run
under the interactive COBOL operating
system (ICOS) which supports an in-
teractive version of the industry stan-
dard ANSI 74 COBOL programming
language. Features include special
screen formatting and file manage-
ment capabilities. Also available are
program development software
packages: FIRST, a program generator;
MASTER, a menu access and security
system; and JOBS, a batch stream pro-
Ccessor.

Program development packages run-
ning under ICOS significantly reduce
program development time. FIRST and
MASTER are organized around a system
of menus and data entry screens. This
saves the programmer from the task of
writing lines of COBOL code to imple-
ment applications software, reducing
development costs as well as simplify-
ing computer operation.

FIRST automatically generates com-
plete COBOL source code programs.
Programmers simply respond to ques-
tions displayed by the system to
generate code for programs such as
file maintenance, inquiry handling,
report writing, screen generation, and
transaction entry. By storing code in
copy files on the system, the package
creates a library of function modules
for later incorporation into other ap-
plications.

Working similarly, MASTER allows
the programmer to generate both a
menu system, to tie an application’s
programs together, and a security

COMPUTER DESIGN/APRIL 1980
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You'll find

there’s

no comparison.

Tektronix Microprocessor
Development Labs offer the
broadest range of quality
multiple-microprocessor sup-
port available today. Tektronix
won’t lock you into one microp-
rocessor family or vendor. Plus,
every Tektronix MDL is backed
with over 30 years of design ex-
perience. We test our Develop-
ment Labs thoroughly to ensure
maximum performance and
reliability. Each one provides
complete development capabil-
ity and the Tektronix commit-
ment that guarantees you’ll keep
abreast of the fast-paced micro-
processor technology.

72 Hour Burned-in
Reliability.

Every Microprocessor
Development Lab shipped from
Tektronix has been burned in at
elevated temperatures for 72
hours.

Tektronix
microprocessor
development labs.

Designed by
people on your side
of the bench.

Factory

Configured
and Tested.

Your system is configured at
the factory, then checked and
doublechecked against your
requirements and our specifi-
cations.

On-Site Installation.

Tektronix can send a
trained technician to your com-
pany to install your Micropro-
cessor Development Lab. You
don’t have to worry about get-
ting the system running, since it
will be set up and ready to work
when you are.

Tektronix’ full on-site war-
ranty covers any system mainte-
nance or part replacement for
three months. Your new MDL is
guaranteed to perform at top
efficiency from the minute it’s
installed.

Service Like

Nobody’s Business.

Tektronix offers localized
support in the largest network of
MDL service centers throughout
the United States and the world.
You'’ll get fast on-site service,
without waiting weeks for parts
or repairs.

What’s more, Tektronix
will train your service personnel
in system maintenance and
troubleshooting. Two-week
courses are offered at various
service centers.

Week Long Design
Workshops.

Tektronix also offers work-
shops that give your design
personnel intensive, practical,
results-oriented training.
Request the courses that best suit
your needs: The Microprocessor
Design Workshop, Microproces-
sor Design Lab Operations
Workshop, or the High-Level
Language Software Design
Workshop.

Your personnel can enroll
in regularly scheduled sessions
or Tektronix can schedule one or
all of these workshops at any
field location. Or even at your
company.

Full Software and

Hardware Support.

Once your MDL has been
put in place, you have total de-
velopment capabilities at your
fingertips. Everything essential
to software and hardware de-
sign is there when you need
it—from our Modular De-
velopment Language (MDL/u),
macro relocatable assemblers,
text editor and debugging
software to full in-circuit emu-
lation and real-time prototype
analysis.

Send for our free Systems
Comparison Chart and compare
our Microprocessor Develop-
ment Lab with anyone’s. You’ll
choose Tektronix because of our
unmatched breadth of support,
quality and reliability. So don’t
lock yourself'into one micro-
processor vendor when in all
ways— performance, service
and training support—
Tektronix is your best choice.

Contact your local Tektronix
Sales Office, or write:
Tektronix, Inc.

PO. Box 1700

Beaverton, OR 97075

In Europe:

Tektronix International, Inc.
1180 AV Amstelveen
Amsterdam

The Netherlands

For immediate action, dial toll-
free 1-800-547-1512.

Or in Oregon call collect, (503)
644-9051.

Tektronix

COMMITTED TO EXCELLENCE

73



- —
|
1

|

system to protect computer programs
and data. The menu system lets users
plan and automatically create uniform
menu structures with no additional
programming and simplify program
execution. Authorization and access
schemes offer security for files and
functions.

The job oriented batch system (JOBS)
increases system productivity by pro-
cessing batch queries unattended dur-
ing off hours. An operator can define
and then execute a stream of batch
programs rather than starting each
program individually. If an interrupt
occurs the system’s current status in-
formation display allows the operator
to see just where it occurred and to
restart the process anywhere in the
queue.

Circle 284 on Inquiry Card

Desktop Computer System
Incorporates Diskettes
In Lower Cost Unit

IBM 5120 computing system integrates
two direct access diskette drives and a
9" (23-cm) diagonal CRT screen in a
unit priced in the $9340 to $23,990
range. Introduced by International
Business Machines Corp, General
Systems Div, PO Box C-1645, Atlanta,
GA 30301, the system provides BASIC
and/or APL language, from 16k to 64k
of main memory, and a 120-char/s
printer.

Packaged in a desktop unit, like its
predecessor the 5110 (see Computer
Design, Mar 1978, p 55), the system
can be purchased for less than $13,500
in a configuration that includes 32k
characters of main storage, a
120-char/s printer, and the BASIC pro-
gramming language. Applications
packages introduced with the system
allow users to perform inventory, bill-
ing, payroll, accounts payable, ac-
counts receivable, and general ledger
accounting on the system.

Based on the 1BM 5110 model 3 com-
puter, the system is composed of 5103
models 11 or 12 bidirectional matrix
printers with speeds up to 80- and
120-char/s, respectively, and the 5114

74
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diskette unit that provides up to 2.4M
bytes of direct access storage. Stan-
dard features of the 5110 model 3 in-
clude 9" (23-cm) CRT that displays 1024
characters on 16 lines of 64 characters
each with upper and lower case under
program control.

Screen management is fully pro-
grammable including automatic cursor
position and CRT on/off control.
System control switches and status in-
dicator lights are readily accessible to
the right of the CRT. An audible alarm
signals the operator whenever atten-
tion is required by way of system or
user program control. A composite
video ‘adapter provides the capability
for simultaneous display of CRT data
on additional TV monitor screens.

The typewriter like keyboard in-
dicates special characters for BASIC or
APL depending on the model. The
separate 10-key numeric pad also con-
tains four operator keys that provide
arithmetic functions.

Available as options on the system
are a ROM-resident diskette sort that
handles full record or record address
sorting from either BASIC or APL pro-
grams. The sort key can contain up to
six sort control fields; control
statements can be stored on diskette or
entered from the keyboard via a
prompting message. A serial 1/0
adapter, operating in conjunction with
user programs, attaches to external
devices and operates with 5-, 6-, 7-, and
8-bit transaction codes.

With the binary synchronous com-
munications adapter, the 5120 can
function with switched or nonswitched
communications lines at transmission
rates up to 4800 bits/s as a processor
terminal emulating 3741 line protocol
or 2770 in conjunction with program
control. 2741 compatibility is attained
using the asynchronous communica-
tions adapter that uses start/stop
discipline at transmission speeds of
134.5 or 300 bits/s over switched lines.

Applications packages introduced
with the systems allow interrelated ap-
plications through generation and
passing of transaction data on
diskettes for direct input as ap-
propriate. Operating complexity is
reduced through their approach to
program documentation and use of

menu driven selection of procedures
and screen prompting. Built-in audit
ability and control is gained through

zero balancing and control totals.
Circle 285 on Inquiry Card

Computer System
Lowers Entry Cost
Into 32-Bit Family

Price/performance advantages of two
general purpose 32-bit computer
system models are claimed to make in-
teractive mainframes available to
those previously forced to settle for
typical low end minicomputers. Serv-
ing as a low end entry into the fully
compatible 50-series line, these units
provide functionality and communica-
tions capabilities of larger systems at
low prices. Models 250 and 150 are ful-
ly compatible with other systems from
Prime Computer, Inc, 3 Newton Ex-
ecutive Pk, Newton, MA 02165 and of-
fer power, speed, and functional

Configured and supported for implementa-
tion of dedicated or distributed processing
systems in multiple locations and providing
the large memory space necessary to run
mainframe programs, the 32-bit PRIME

150 boosts throughput by use of
microcode and high speed cache memory

COMPUTER DESIGN/APRIL 1980



North Star Announces —

Double Density x 2 Sides = Quad Capacity!

The North Star Horizon now delivers quad capacity by using two-sided
recording on our new mini drives! That’s 360,000 bytes per diskette! A four
drive North Star system accesses over 1.4 megabytes of information on-line!
Think of the application flexibility that so much information storage can
give you!

North Star has gquadrupled the disk capacity of the Horizon computer but
prices have increased a modest 15 percent. On a dollar per byte basis,
that’s a bargain that is hard fo beat!.

The proven North Star disk controller was originally designed o
accommodate the two-sided drives. North Star DOS and BASIC are
upgraded to handle the new capacity, yet still run existing programs with
little or no change. Of course, single sided diskettes are compadtible with the
new disk system.

North Star Horizon OEM Prices-
(includes 32K RAM, one paral-
lel and two serial 1/0 ports),* e
assembled, burned-in and

tested: oo B
Horizon4-32K-Q 1890
Horizon-2-32K-Q $2265
Horizon4-32K-D - $1890
Horizon-2-32K-D §2265

*In quantities of 100 or more

Get both sides now! Call Bemcrd
Silverman for more informaﬂon =

North Star Computers, Inc.
1440 Fourth Street

Berkeley, CA 94710 2
(415) 527-6950 TWX/Telex 910‘366-74
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Want 800-1600 KBytes? Choose our
SA801/851 series. With the SA801 8-inch
floppy, you have a choice of 400 or 800 KBytes
in single or double density, on the same drive
for the same price. Well over half a million of
these standard-setting drives have been
specified by OEM’s around the world. They
know that they can count on Shugart’s
proprietary read/write head technology to
deliver media life of over 3.5 million passes per
track, and head life of more than 15,000 hours.
That's headstrong performance. And the double-sided
SAB851 drive gives you even more capacity. It stores 800 to
1600 KBytes using single or double density recording. The
851's proprietary Fasflex™ band actuator improves
track-to-track accesstimetoafast3ms. There'salsoa
programmable door lock and write protect. The headstrong
SA801/851. Solid performers from the leader in floppy technology.

The hea
Choose you

Moving up to 5-29 MBytes? Check Shugart’'s SA1000 and SA4000 fixed
disk drives with the lowest cost per MByte in their capacity range. The new 8-inch
SA1000 breaks the $1,000 price barrier and
isavailablein 5 and 10 MByte versions. Its
Xt} dimensions and mounting holes are exactly
- the same as our floppy drives, and it's more
compatible electrically than competitive drives.
e The SA4000 offers 14.5 and 29 MByte capacity
] with an optional 144 KBytes of head-per-track
| storage. Compactand lightweight, it uses only 54
inches of panel space and weighs
¥ » only 35 pounds. All Shugart fixed disk
g: drives use proven Winchester head
and media technology to ensure
better data integrity and longer life.
And system integration is easy
because both the SA1000 and
SA4000 can share a power supply
with your floppy drives. Shugart fixed
disk drives. The head of the family in
capacity and cost/performance.

™ Trademark of Shugart

See us at NCC, Booth 4309



Need 220-440 KBytes? The famous Minifloppy ™ is the right
choice. Choose the original SA400 Minifloppy or the double-sided
SA450. You can store up to 218.8 KBytes single-sided and up to
437.5 KBytesdouble-sided (unformatted, double density). Both are
the same compact size and weigh only three pounds. Both are I/0
compatible, and use Shugart’s own glass bonded ferrite/ceramic
read/write heads. The double-sided SA450 uses our new
Bi-Compliant™ head assembly for superior compliance and data
reliability. Both drives allow you to read and write data on any single or
double-sided minidiskette, so you can continue to use your existing disk library.
Low heat dissipation, DC drive motor, write protect, positive media insertion and activity
lightare all standard. Since we invented the Minifloppy, over half a million have been installed in systems
like yours—proof that this is the 54-inch floppy with the right capacity and the right price/performance.
Choose the original. Minifloppy.

rong family.
apagity. ¥

Choose the Headstrong Shugart disk drives. No matter which disk drive you select from our family, you
getthe competitive edge when you go with Shugart: We are Headstrong about helping to keep you
competitive too, with high volume deliveries of drives that offer superior reliability, quality, and value. This
Shugart commitment is also backed by all the support you need including helpful technical services,
in-depth documentation, and design assistance. And when your product line grows, we'll be there with a
complete family of floppy, Minifloppy, and fixed disk drives in a full range of capacities. Reliable products,
volume delivery, superior quality, and value. That's what we're Headstrong about at Shugart. O

Shugart Associates: 435 Oakmead
Parkway, Sunnyvale, CA (408) 733-0100
Sales & Service: Sunnyvale, CA, Costa
Mesa, CA,; Minneapolis, MN; Richardson,
TX; Waltham, MA; Landing, NJ; Atlanta,
GA; Toronto, Ontario, Paris, France,
Munich, Germany. 0 Shugart products
are also available off the shelf from
local Hamilton/Avnet outlets.

JA.Shugart

The Headstrong Family
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URPRISE!

HP Introduees the World's First
Digital Bar Code Wand.

Anyone now using a keyboard or push buttons for data entry could benefit from using bar codes.
Depending on the number of characters being entered, bar code scanning has been shown to be from two to four times
faster than key entry.
HP’s new HEDS-3000 Digital Bar Code Wand can scan black-and-white bar codes and convert the codes to
microprocessor-recognizable digital output. Fully specified and guaranteed, the Wand contains a push-to-read switch which
conserves power. It is well suited to portable systems as well as those with line power. The Wand is housed in a
rugged, stylized, molded plastic case with attached cord and connector. Of even further interest to OEM5,
the HEDS-3000 can be manufactured in custom colors with desired logos.
In quantities 1-99, the Wand is priced at $99.50* each.
For more information or immediate off-the-shelf delivery,
contact your nearest HP Components franchised distributor.

In the U.S. contact Hall-Mark, Hamilton/Avent, Pioneer w H Ew LE T T

Standard, Schweber, Wilshire or the Wyle Distribution Group
(Liberty/Elmar). In Canada, call Hamilton/Avnet or Zentronics, Ltd. pAC KA n D

01906 *U.S. Domestic Price Only
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breadth, enhanced with distributed
processing and networking capa-
bilities.

Designed for 5 to 8 users and based
on the model 550 (see Computer
Design, Mar 1979, pp 63-64), the 250 is
designed for end users who need 550
capabilities but a less powerful pack-
age. Configured for system builders,
the model 150 provides many of the
450’s capabilities at a lower price.

Providing about 60% of the 550’s
performance and based on the same
architecture, the 250 offers main
memory up to IM bytes, runs pro-
grams as large as 32M bytes, and sup-
ports up to 16 simultaneous users. It is
packaged with a 32M-, 64M-, or
96M-byte cartridge module disc
system.

Compatible with the company’s
peripherals, controllers, and 1/0 inter-
faces, the processor has 32-bit architec-
ture, high speed integer arithmetic
unit, 128 32-bit hardware registers for
system management, and stack ar-
chitecture to provide fast, efficient
computation. Another feature is the
multilevel hardware controlled ring
memory protection system.

In an entry level configuration, the
250 has 512k bytes of error checking
and correcting MOS main memory,
PRIMOS operating system, floating
point instructions, 2k-byte, 80-ns ac-
cess cache memory, business instruc-
tion set, virtual control panel,
32M-byte cartridge module disc sub-
system, CRT console, and 8-line asyn-
chronous multiline controller. This
system is priced at $59,500.

Model 150 offers 60% of the perfor-
mance of the 450 and is configured
and supported for software houses that
want to develop and implement
dedicated or distributed processing
systems in multiple locations, and re-
quire large memory capacity to run
mainframe programs. Configured with
256k bytes of ECC MOS main memory,
PRIMOS operating system, floating
point instructions and business in-
struction set, 2k-byte, 80-ns access
cache memory, 32M-byte cartridge
disc system, virtual control panel, and
8-line asynchronous multiline con-
troller, this system is priced at $49,000.

Both models are fully supported by
PRIMENET™ networking capabilities
giving users local and remote network
communication services. In geograph-
ically dispersed network configura-
tions, systems can communicate
among themselves via a local high
speed loop, with terminals over low
cost packet switching networks, or via
private synchronous lines. Systems can
be interfaced to various terminals and
communication lines with multiple
protocols that include IBM BISYNC for
HASP and 2780, HDLC for X.25 packet
switching networks, Control Data

200UT, Univac 1004, and ICL 7020.
Circle 286 on Inquiry Card

Lithium/Copper Oxide
Batteries Serve as
Long Term Energy Source

Lithium/copper oxide batteries offer
three to four times the longevity of
zinc carbon cells, and can serve as an

efficient energy source for electronic
systems. The result of long term
research and development by the Saft
Corp of America, 711 Industrial Blvd,
PO Box 1284, Valdosta, GA 31601, the
system provides 1.5-V compatible with
currently used circuitry and requires
no circuit changes.

LC-01, -02, and -07 cells (AA, V2AA,
and 14AA) sizes have a proven 10-year
shelf life as indicated by 5-year desert
storage test data. The stable chemical
system ensures safety to the user and
functions efficiently over a wide
temperature range. Specific battery
packs have been designed and tested
to operate for 100 hours at 150 °C.
Known for its light weight, the lithium
system produces three to four times
the energy of zinc carbon cells and
twice that of alkaline manganese cells.

Fresh AA cells show a life time ap-
proximately 60 hours longer than cells
stored for 53 mo in ‘‘desert
conditions.”” (Desert storage is from
room temperature to 50 °C for 6 h/day
and 4 days/wk.) Life varies from ap-
proximately 340 to 280 h between
fresh cells and those stored for 18 mo
at a temperature of 158 °F (70 °C).
Y5AA and V4AA cells show comparable
performance.

Circle 287 on Inquiry Card
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LC-01 lithium copper oxide bat-
teries developed by Saft have
long shelf life as demonstrated
by comparison (a) of fresh cells
with those stored for 53
months in desert conditions
(from room temperature to 50
°C for 6 h/day and 4 days/wk).
Efficiency of the cells can be
seen in discharge curve (b) ob-
tained with 1.5-k{2 constant
load at a temperature of 20 °C
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SOFTWARE

Pascal Programming
Language Offered For
HP 1000 Computers

Pascal/1000 compiler adapts to both
systems and applications program-
ming on HP 1000 computers. Offered
by Hewlett-Packard Co, 1507 Page
Mill Rd, Palo Alto, CA 94304, the
language runs only in the multiuser en-
vironment of the RTE-IVB disc based
operating system.

A full implementation of the Pascal
language, the compiler allows coding
and debugging to be done two to four
times faster than in assembly
language. In addition, the language
enables a clean well-structured, well-
documented program to be im-
plemented with only a few easily
located logic errors.

Instruction sets are compatible
across the HP 1000 line. The compiler
offers the ability to link Pascal pro-
grams to external Pascal, FORTRAN,
and assembly language routines as
well as to proprietary software such as
IMAGE, GRAPHICS, and DATACAP.
Features such as separate compilation,
direct access 1/0, double-word integer,
and double-precision real data types
are incorporated.

Circle 288 on Inquiry Card

Software Package Enables
Diagnosis/Repair of
Software on Remote Unit

Remote Disc Operating System soft-
ware facilitates remote maintenance,
diagnosis, and repair of software run-
ning on dispersed processors. An-
nounced by Datapoint Corp, 9725
Datapoint Dr, San Antonio, TX 78284,
REMDOS allows any of the company’s
processors with synchronous com-
munications capability to assume con-
trol over another similar processor’s
functions. Utility and applications pro-
grams can be initiated at a remote site,

80

results observed, and alterations made
via phone lines.

A link can be achieved between two
processors with REMDOS software and
synchronous communications adapters
with Bell-compatible modems. Com-
munications are supported at rates of
up to 9600 baud over dialup or leased
lines. Software is compatible with all
processors using a 5500 instruction set,
including the 1800, 3800, 5500, 6000,
and 6600 processors.

In addition to standard DOS com-
mands, the package has a message
switching facility to allow operators to
communicate with each other via
keyboards and display screens. The
remote console can be made to display
commands and information as they are
keyed in. Other special commands
enable transfer of disc files in either
direction, and initiation of programs
or utilities at remote sites. Although
some diagnostic and maintenance jobs
may require operators at both pro-
cessors, the system can run with the
remote processor unattended.
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Subroutine Calls Functions
Under BASIC, But Operates
At Assembler Speed

Utility program for Data General users
supplies delete record and get record
functions that are directly callable
under BASIC, yet operate at assembler
speed. Available from Computer
Business Systems, Inc, Weymouth In-
dustrial Pk, 167 Moore Rd, East
Weymouth, MA 02189, the program
eliminates the need to lock records and
to generate extra BASIC code to reduce
program size.

Global to all programs without
modifications, the subroutine requires
no preextension of random data files
or updating of file size, as it is system

wide in real time. All users can access
records as soon as they are written.
The control record is updated
automatically on disc each time a
change is initiated, eliminating data
loss during system crashes. Standard
error codes for RDOS, user, and data
file errors are all returned. In addition,
the error amplifier provides data that
covers control flag-2, chain pointer,
free chain pointer, status flag, record
length, and total number of records
available in file. A subfile handler and
automatic file positioning for writing
in get record are also featured.
Circle 290 on Inquiry Card

DBMS Release Increases
Efficiency In Large
Operational Applications

Release 2.0 of the RAMIS II database
management system increases support
for large day to day operational ap-
plications, increasing its efficiency and
applications areas. Issued by
Mathematica Products Group, Inc, 14
Washington Rd, Princeton, NJ 08540,
the release removes practically all
limits in the system, permitting
records to contain up to 32,000 fields
and 90,000 bytes.

A PROFILE command provides en-
vironmental controls by allowing a set
of user-defined values to be assigned
to system parameters. Values may be
modified at any time by a single word
command. In this way, installation
standards can be set for inexperienced
users and the efficiency of systems us-
ing large files can be optimized.

Extension of the network structure
capability of the data base allows the
report writer to relate non-RAMIS files
to RAMIS files. Reporting efficiency im-
provements ranging from 10 to 50%
are achieved through replacement of
fixed work areas by variable work
areas in memory and acquiring them

dynamically as needed.
Circle 291 on Inquiry Card
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Our 64K ROM

is like our 32K ROM is like our 16K ROM.

For new system designs and
for upgrading existing systems, the
flexibility of our totally static 64K ROM
gives you that extra edge. And it's
backed to the hilt with proven high
performance.

The SY2364 is the latest addi-
tion to our family of 24-pin ROMs
designed around a common industry
standard pinout. That means maxi-
mum system flexibility. All three — 16K,
32K and 64K ROMs — can plug into
the same socket. System upgrades
are just a matter of substituting the
new BOMfor the old. With noincrease
in power.

We offer compatibility that's
more than pin deep. All our ROMs are
fully static (no clocks to worry about),
so they all have the same timing
waveforms. If speed is your concern,
you can select one of our standard
450nsec versions or upgrade to our
high performance 300nsec versions.
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