'COMPUTER
DESIGN

MEETING THE CHALLENGE OF AUTOMA'fED ECL TESTING
SINGLE-CHIP CONTROLLER INCREASES MICROPROCESSOR THROUGHPUT
OPTIMIZING MINICOMPUTER POWER SUBSYSTEM DESIGN




Imagine..

.the dynamics
of vector graphics
now In full raster color.

Introducing the Whizzard 7200
family of serial and parallel interactive
graphics systems.

Included are two new high-
performance color raster Whizzards so
fast they can modify complex engi-
neering displays at a remarkably high
frame rate — speed that rivals the
powerful refresh vector output Mega-
tek is known for.

Choose from over 4,000 colors;

16 can be displayed at any given time.

We've doubled the size of our
graphics microcode. New segment
header formats. New command struc-
tures. New smart interrupts.

The result: More graphics power
using less host computing power.
Peripheral device electronics do most
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of the work. You get faster updates.
Better human response. More efficient
memory usage and data transfers.

Teamed with RS-232C serial inter-
faces, Whizzard graphics power now
moves squarely into the world of time-
sharing and distributed processing.

You can configure the Whizzard
7200 family to fit virtually any appli-
cation simply by changing output
circuits. Serial or parallel vector calli-
graphic. Serial or parallel raster. Or
both simultaneously from one elec-
tronic chassis! All are driven by one
common graphics software package —
Megatek’s new WAND 7200.

You can add many “intelligent”
microprocessor-controlled peripheral
devices to boost system capability.

g 5

All work

independently

to free both the host computer and
graphic processor for jobs they

do best.

It's like taking distributed pro-
cessing one more step.

Continuous real-time pan, zoom,
3-D hardware transformations, and
other display capabilities are done in
the terminal, not in the computer.

No wonder Megatek is fast
becoming the technological leader in
high-quality, high-performance refresh
graphic systems.

For details, call or write Megatek
Corporation, 3931 Sorrento Valley Blvd,,
San Diego, CA 92121.(714) 455-5590.

MEGATEK/WHIZZ.:

Data supplied by Control Data Corp

COMPUTER GRAPHICS SYSTEMS
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_New From Kennedy - METEERIRL

~Model 6450
ngh Densﬂy
Cartridge

Low cost. flexible and reliable backup—that's Kennedy's

Mode! 640 Cartridge Tape Drive and Model 650 Embedded

Formatter—combined in one compact package—Model
6450. Model 6450 is loaded with features, such as:

* Low power consumptlon—the system requires
and +24 volts for a total cor

et
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These are only a fraction of the features that make Model
6450 the most advanced 4" tape cartridge available. All

these features, combined with Kennedy experience and

reliability guarantee it.

« Serpentine recording ! :j

rewinds betwge,n,nacks.duung.hackup-pwc.“

+ 6400 BPI recording density—yields up to 17 Mbytes of
unformatted data capacity on a 450 ft. cartndge

« Infrared tape position detection—virtually i
ambient i ctor in tape position sensing
errors.

» Online self test—The 6450 system performs online self
test before your backup operation begins.

Subsidiary, Magnetics & Electronics Inc.

1600 Shamrock Ave., Monrovia, CA. 91016
(213) 357-8831 TWX 910-585-3249
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KENNEDY INTERNATIONAL
Koningin Elisabethplein, 8
'B-2700 Sint-Niklaas ey
Belgium
Tel: (031) 771962
Telex: 71 870 Ken Co

s




It Pays To Have
The New Mannesmann Tally T-3000.

New features from
the leader in
matrix line printers.

New capabilities. Expanded versatility.
The Tally 300 line per minute printer
takes advantage of the inherent flexibility
of matrix line printing to give you more
value. Now you can beat the band with
host defined downstream font selection
and change character styles midstream.
No lost time, downtime, or messing
around to change fonts. Plus, you can
now print double high characters for
highlighting text. Or, for those occasions
when extra special print quality is called
for, a new multi-pass model makes a
double pass to enhance character
appearance.

And now you can move the printer
from the computer room and locate
it where the informationis used. A
new Asynchronous Communications
Adapter gives you 300 line per minute
on-line remote printing.

Plus, look at the standard features of
every T-3000. Quiet operation. Easy,
front access, straight path paper loading.
Areeltoreel, prethreaded ribbon system
for quick and clean ribbon changing. A
time saving diagnostic status display
that reduces service calls. It tells if a fault
condition is operator correctable. If a
service callis needed, it tells the
service man what's wrong.

Dependable and durable, the T-3000
never requires preventive maintenance.
Never needs adjustment. Character
formation and line registration never
waver. The T-3000. High reliability.
Patented flexure technology.

There’s more to tell so contact your
nearest Mannesmann Tally Sales outlet.

Mannesmann Tally, 8301 South 180th
Street, Kent, WA 98031. Phone
(206) 251-5524.

Printers for the long run.

MANNESMANN
TALLY
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First of a 4-part series presents an overview of a
task-oriented military distributed processing
system connected on a high speed serial bus.
Subsequent issues will carry detailed discussions
of data bus, system computers, and software
design

TECHNOLOGY REVIEW

Multiple instruction, multiple data stream
architecture of 64-bit digital computer achieves ef-
fective processing speeds ranging from 10M to
160M instructions/s

DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Development time and the expense inherent in
manual design of printed circuit boards are re-
duced by an automated system

TECH BRIEFS

MICRO DATA STACK/ICOMPUTERS,
ELEMENTS, AND SYSTEMS

Using software driven approach, universal
microprocessor development system provides

realtime emulation of any 4- to 32-bit
microprocessor at up to 30 MHz

AROUND THE IC LOOP

Design of a 32-bit floating point multiplication
system involves separation of exponent from man-
tissa and multiplication of mantissa through sum-
ming partial products
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MEETING THE CHALLENGE

OF AUTOMATED ECL TESTING 115

by Robert L. Hopkins

ECL components offering state of the art switching speed tend to be

used close to their performance limits, making it vital to determine those
limits and to assure that devices used in production meet them

SINGLE-CHIP CONTROLLER INCREASES

MICROPROCESSOR THROUGHPUT 125

by Alan W. Bentley

Through use of programmed array logic, the design for a DMA controller
achieves a fast, flexible data transfer capability that is custom tailored
to the application environment and yet easy to modify or adapt with little
or no hardware reconfiguration

OPTIMIZING MINICOMPUTER
POWER SUBSYSTEM DESIGN 133
by Ermand B. Centofanti, Allen B. Hansel,

Philip N. Lioio, and Thiagarajan Natarajan
Minicomputer power supply implements a modular design approach to
satisfy performance, reliability, safety, and field support requirements.
Controller and front end modules attach to nearly identical converter
modules in the basic subsystem—installed in each cabinet—with a
master subsystem controlling multiple slaves

MIXED FORMAT OPERATION ENABLES ECONOMICAL
OUTPUT FROM THERMAL PRINTER/PLOTTER 144

by Harold D. Schofield

Thermal printer design accepts mixed plot and character data input to
achieve economical hardcopy output in microprocessor based systems
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shopper's answer

for DEC LSi

10 car

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

ANALOG 1/0

1012 16 channels, high level inputs, 12 bit

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

1014 16 channels, high level inputs, 14 bit

1023 16 channels, high level inputs, 12 bit,
LSI-11/23 interrupt compatible

1023EX  32-64 channel high level inputs,
LSI-11/23 interrupt compatible

1030 16-64 channels, high level inputs,
12 bit, 2 DACs

1112RL  8-16 differential low level and
thermocouple inputs, 12 bit

1112RX  8-16 differential low level and
thermocouple inputs, mux expander

1113 8-16 differential low level and
thermocouple inputs, 12 bit,
LSI-11/23 interrupt compatible

1113EX  8-16 differential low level and
thermocouple inputs, mux expander,
LSI-11/23 interrupt compatible

1412DA  1-4 D/A channels, voltage or current
loop outputs

CLOCK CARDS
1601GPT Programmable crystal clock/timer

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

DIGITAL I/0

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

1604/POC 2-4 pulse output channels

1616CCI 16 discrete inputs, contact closure
detect

1616/MIC 16 discrete inputs with priority encoder

1616/010 16 parallel outputs, optically isolated

16167011 16 parallel inputs, optically
isolated, can cause interrupt

1620TTL 16 latched inputs and outputs for
DMA operation

1616HCO 16 discrete outputs, high current drive

1632HC0 32 discrete outputs, high current drive

1632TTL 32 TTL1/0 lines

1664TTL 64 TTL1/0 lines

BUS INTERFACE

1620DMA  Direct memory access controller

1900 Unibus to LSI-Il translator

1950 Bus repeater

1900CT  Cable terminator card

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

Jladae

CORPORATION

70 Tower Office Park » Woburn, MA 01801
(617) 935-6668
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BULK CORE

The chice of hundreds of mmicomputer users

Give your minicomputer the added benefit and flexibility of economical, high-capacity storage with
BULK MEMORY from Dataram.

The only company to offer both core and semiconductor BULK MEMORY systems for
minicomputer users, Dataram today has hundreds of BULK CORE and BULK SEMI users
throughout the world, in use in applications that range from process control and data acquisition to
disk swapping and main memory expansion. Utilizing capacities from 256K B to 16 MB, and
featuring —

* Controllers for DEC, Data General, Perkin-Elmer, and ROLM minis * Dual-port capability
* Core or semiconductor technology * Built-in Self Test

BULK MEMORY from the leader. Capability you can use. And only from Dataram. Now.

Find out today how BULK CORE and BULK SEMI can help you get more out of your
minicomputer. Contact Dataram at 609-799-0071.

1
|

PRINCETON-HIGHTSTOWN ROAD CRANBURY, NEW JERSEY 08512
TEL:609-799-0071 TWX:510-685-2542

Canada: Ahearn & Soper Ltd., Alberta, British Columbia, Ontario, Quebec  Finland: Systek OY, 737-233; France: YREL, 956 81 42 »
Hungary/Poland/Rumania: Unitronex Corporation. WARSAW 39 6218 e ltaly: ESE s.r.L., 02/6073626 * Netherlands; Technitron b.v., 020-45 87 55 »
Sweden: M. Stenhardt AB, (08) 739 00 50 » Switzerland: ADCOMP AG, 01/730 48 48 = United Kingdom: Sintrom Ellinor Ltd., (0734) 85464 »

West Germany: O.E M.-Elektronik GmbH, 07 11-79 80 47 e Australia/New Zealand: Anderson Digital Equipment, (03) 543 2077 * India: Industrial Electronic Instruments, 79281

Israel: Minix Computers & Systems Ltd., 03-298783 e Japan: Matsushita Electric Trading Co., Ltd., 03 (435) 4501
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Compare this general purpose logic analyzer
with the currently accepted industry standard.

The K100-D wins over Hewlett-Packards 1615A hands down!

Logic designers have made
Gould's powerful Biomation K100-D
our fastest selling logic analyzer

ever. You'll see why once you com-

_ pare it to its nearest competitor,

the 1615A from Hewlett-Packard.

Compare clocking speed.

With a 100 MHz clock rate, the
K100-D gives you resolution to
10 ns—five times better than the
1615A’s. Use the K100-D’s latch

Hewlett-Packard 1615A
A very good logic analyzer

mode to catch gliches as narrow
as 4 ns. It gives you the most
precise logic analysis for today’s
high speed minicomputer, main-
frame and microprocessor systems.
Best of all, you're already prepared
for faster designs as they arrive.

Compare capacity.

The K100-D’s 1024 word memory is
four times as deep as the 1615A’.
This dramatically extends the
length of data you can trap from
your system at any one time. And
that means faster, more accurate
debugging. In addition, the
K100-D’s standard 16 channel for-
mat can be expanded to 32
channels for work on the new
generation of 16-bit micro-
processors.

Compare your productivity.

Finally, the K100-D makes
designers more productive with
convenience features superior to
those of the 1615A. The K100-D
has a larger keyboard, plus an
interactive video display. Compre-
hensive status menu. Data domain
readout in hexadecimal, octal,

binary or ASCII. And the list goes
on and on.

The final analysis.

To help you evaluate these two
fine instruments before you buy,
we've prepared a point-by-point
competitive comparison of the
two. If you're designing and
debugging high-performance digi-
tal systems, you'll want to read
this document carefully. To get
your free copy, just use the reader
setvice number or write Gould
Inc., Biomation Division, 4600 Old
Ironsides Drive, Santa Clara, CA
95050. For faster response, call
408-988-6800.

Biomation K100-D
The industry’s finest logic analyzer

CIRCLE 6 ON INQUIRY CARD.
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CalComp Can Show You

New from CalComp...
Graphic 7 Display System
and Talos Digitizers.

With the broadest product line in
the industry, CalComp represents a
single source for almost every type
of computer graphics device avail-
able. That means we have all the
alternatives from which to choose.

Now CalComp brings you two
more alternatives to help you meet
your operational needs: The
Graphic 7 stroke-refresh display
system and Talos digitizers.

The Graphic 7 combines the
latest technological features,
including dual microprocessors,
complete graphics support software
and stroke-writing capabilities to
give you all the benefits of
interactivity, high quality image
and operational ease.

Talos highlights its long line of
fine digitizing devices with two new
products, the Wedge and the 800
Series, each with advanced
electromagnetic technology. The
Wedge, with a five-degree sloped
surface gives you greater operating
ease. And the 800 Series, available
in a variety of tablet sizes, allows
for dual tablets, cursors and
multiple interfaces for your varied
applications.

Everything you need for

most applications.

Whether for engineering, scientific,
or business applications, you can
be sure there’s a CalComp product
for you. Our family line of drum
plotters includes a full range of
sizes from desk tops, to our biggest
drum plotter yet, the Model 1065
with an impressively large 72"
drum.

For cut sheet applications,
CalComp’s full line of beltbed
plotters delivers quality resolution
and high throughput. Like our
Model 970, the newest and biggest
in our beltbed series, which gives
you large 52" x 80" size plots
usually associated with flatbed
plotters.

Flatbed plotters still play an
important role in dozens of
applications. The CalComp
Model 7000 high performance
drafting system features our
programmable controller for added
flexibility.

If your operation handles large
volumes of work, and you find
more and more valuable time is
spent performing job management
functions rather than creative
tasks, you may want to consider
CalComp COM units. COM gives
you all the advantages of
organizing, compacting and storing

reams of output on readily
accessible microfiche, 35mm
aperture cards, or 35mm and 16mm
film.

CalComp 11" and 22" electrostatic
plotter/printers offer an affordable
solution to many applications
requiring high speed production,
and can also function as a high-
speed line printer, while clear
mylar media furnishes finished
drawing quality.

What’s more, our extensive
library of application software
packages and CalComp supplies
(we can provide all types of
drawing media and pens), make us
your true source for everything
you’ll need in computer graphics.

Circle the following Reader Service Numbers for more information. EPPs: No. H




All the Alternatives.

CalComp support
at any point.

The all-professional, factory-
direct, CalComp team, starting
with your CalComp sales
representative, is there to give you
all the help you may need at any
point in your computer graphics
operation.

From the beginning, your
CalComp sales representative can
analyze your operations and offer
consultation and in-depth product
information to help find the best
alternatives for your immediate
and long-range needs. CalComp
field systems analysts — the largest
such group in the industry —can
help put your system into operation
and show you how it can
significantly increase productivity

to give you a fast return on
investment.

Plus, CalComp offers the largest
network of field service engineers
in the industry to handle
installations and to provide quality
maintenance and repair service.
With our unique one year warranty
on parts and labor —that covers
all CalComp products — you know
you’re getting the most complete
service and support network there
is. And because CalComp has sales
and service offices throughout the
world, we can give you the

assistance you need — fast.

Choose the best of all

alternatives: CalComp

You’re getting the best of all
alternatives with CalComp. The
broadest product line, the broadest
range of experience, and the
broadest network of sales and
service professionals in the
industry. And that adds up to the
broadest scope of possible solutions
to your computer graphics needs.

We’d like to show you how any of
the CalComp alternatives can help
improve your operations. For a full
line brochure highlighting the
features and benefits of CalComp
products, contact your nearest
sales office. Or write:

Graphic 7: No. 8; Plotters: No. 9; Talos Digitizers: No. 10; COM: No. 11

California Computer Products, Inc.
2411 West La Palma Avenue
Anaheim, CA 92801

Graphics Sales Offices:

Tempe, AZ: (602) 894-9468;

Orange, CA: (714) 978-7111;

Santa Clara, CA: (408) 727-0936;
Englewood, CO: (303) 770-1950;
Norcross, GA: (404) 448-4522;
Schaumberg, IL: (312) 884-0300;
Shawnee Mission, KS: (913) 362-0707;
Metairie, LA: (504) 833-5155;
Waltham, MA: (617) 890-0834;
Southfield, MI: (313) 569-3123;
Bloomington, MN: (612) 854-3448;
St. Louis, MO: (314) 863-2711;
Woodbridge, NJ: (201) 636-6500;
Fairport, NY: (716) 223-3820;
Cleveland, OH: (216) 362-7280;
Dayton, OH: (513) 276-5247;
Tulsa, OK: (918) 663-7392;
Portland, OR: (503) 241-0974;
Pittsburgh, PA: (412) 922-3430;
Wayne, PA: (215) 688-3405;
Dallas, TX: (214) 661-2326;
Houston, TX: (713) 776-3276;
McLean, VA: (703) 442-8404;
Bellevue, WA: (206) 641-1925

CIATLICIOMIP

California Computer Products, Inc.
2411 West La Palma Avenue
Anaheim, California 92801
Telephone (714) 821-2011

TWX 910-591-1154




CALENDAR

CONFERENCES

OCT 1-3—lInternat’l Conf on Circuits
and Computers for Large Scale
Systems, The Rye Town Hilton Inn, Port
Chester, NY. INFORMATION: Dr NB Guy
Rabbat, 32 Tor Rd, Wappingers Falls, NY
12590. Tel: 914/897-8126

OCT 6-9 AND OCT 14-17—8th World
Computer Congress, Tokyo, Japan, and
Melbourne, Australia. INFORMATION:
AFIPS, 1815 N Lynn St, Suite 800, Ar-
lington, VA 22209. Tel: 703/243-4100

OCT 8-9—Connector Symposium, Ben-
jamin Franklin Hotel, Philadelphia, Pa. IN-
FORMATION: Jim Pletcher, Electronic Con-
nector Study Group, Inc, PO Box 167, Fort
Washington, PA 19034. Tel: 717/780-8857

OCT 13-15—Symposium on the Founda-
tions of Computer Science, Sheraton Inn,
Syracuse, NY. INFORMATION: Prof Ronald
V. Book, Dept of Math and Comp Science, U
of California, Santa Barbara, CA 93106.
Tel: 805/961-2778, 2171

OCT 13-15—Internat’| Computer Conf:
Hong Kong 1980, Hong Kong. INFORMA-
TION: Dr Wellington C. P. Yu, IBM Corp,
FO2/61C, 5600 Cottle Rd, San Jose, CA
95193. Tel: 408/256-3426

OCT 14-16—Mini/Micro Computer Conf
and Exposition, Civic Auditorium, San
Francisco, Calif. INFORMATION: Robert D.
Rankin, Mini/Micro Conference and Exposi-
tion, 32302 Camino Capistrano, Suite 202,
San Juan Capistrano, CA 92675. ' Tel:
714/661-3301

OCT 16-19—Mid-West Computer Show,
McCormick Place, Chicago, Ill. INFORMA-
TION: National Computer Shows, 824
Boylston St, Chestnut Hill, MA 02167. Tel:
617/739-2000

OCT 20-23—CPEUG ‘80 (Meeting of the
Computer Performance Evaluation
Users Group), Orlando, Fla. INFORMA-
TION: Theodore F. Gonter, U.S. General
Accounting Office, 441 G St, NW, Rm 6118,
Washington, DC 20548. Tel: 202/275-5410

OCT 26-29—ACM 80 (Assoc for Com-
puting Machinery Nat'l| Conf and Ex-
hibition), Opryland Hotel, Nashville, Tenn.
INFORMATION: Lucy Jean Johnson, Box
1980 Station B, Nashville, TN 37235. Tel:
615/322-2951

OCT 27-30—ICCC ‘80 (Internat'l Conf on
Computer Communication), Peachtree
Plaza Hotel, Atlanta, Ga. INFORMATION:

10

ICCC 80 Executive Committee, PO Box 280,
Basking Ridge, NJ 07920. Tel:
201/221-8800

OCT 28-30—Interface West, Los Angeles
Convention Ctr, Los Angeles, Calif. INFOR-
MATION: Peter B. Young, The Interface
Group, 160 Speen St, Framingham, MA
01701. Tel: 617/879-4502

OCT 30-NOV 1—Nat'l Small Computer
Show, New York Coliseum, New York, NY.
INFORMATION: Ralph lanuzzi, 110
Charlotte  Place, Englewood Cliffs, NJ
07632. Tel: 201/569-8542

NOV 3-5—Conf on Computer Graphics
in CAD/CAM Systems, MIT, Cambridge,
Mass. INFORMATION: Prof David C.
Gossard, Dept of Mechanical Engineering,
Rm 3-445, Massachusetts Inst of
Technology, 77 Massachusetts Ave, Cam-
bridge, MA 02139. Tel: 617/253-4465

NOV 4-6—MIDCON/80, Dallas Conven-
tion Ctr, Dallas, Tex. INFORMATION: Dale
Litherland, Electronic Conventions, Inc, 999
N Sepulveda Blvd, El Segundo, CA 90245.
Tel: 213/772-2965

NOV 6-12—Electronica '80, Munich
Fairgrounds, Munich, West Germany. IN-
FORMATION: Franc D. Manzolillo, Rm
6015, U.S. Dept of Commerce, Washington,
DC 20230. Tel: 202/377-2991

NOV 10-13—INTELCOM ‘80 (Internat'l
Telecommunications and Computer
Conf and Expo), Los Angeles Convention
Ctr, Los Angeles, Calif. INFORMATION:
Janet E. Schotta, Horizon House Interna-
tional, 610 Washington St, Dedham, MA
02026. Tel: 617/326-8220

NOV 11-14—Conf on Magnetism and
Magnetic Materials, Dallas Hilton,
Dallas, Tex. INFORMATION: D. C. Bullock,
Texas Instruments, Inc, MS 974, Dallas, TX
75265

NOV 17-19—Asilomar Conf on Circuits,
Systems, and Computers, Asilomar Con-
ference Grounds, Pacific Grove, Calif. IN-
FORMATION: A. M. Davis, Asilomar Con-
ference, Dept of Electrical Engineering, San
Jose State U, San Jose, CA 95192

NOV 19-21—GOMAC '80 (Government
Microcircuit Applications Conf),
Shamrock Hilton, Houston, Tex. INFORMA-
TION: Larry W. Sumney, OUSDRE/E&PS,
The Pentagon, Washington, DC 20301. Tel:
202/697-4198

NOV 20-23—Northeast Computer
Show, Hynes Auditorium/Prudential Ctr,
Boston, Mass. INFORMATION: National
Computer Shows, 824 Boylston St, Chestnut
Hill, MA 02167. Tel: 617/739-2000

NOV 30-DEC 4—NTC ‘80 (National
Telecommunications Conf), Shamrock
Hilton Hotel, Houston, Tex. INFORMA-
TION: John R. Howell, Houston Lighting
and Power Co, PO Box 1700, Houston, TX
77001. Tel: 713/228-9211, X3351

DEC 1-4—lInternat’l| Conf on Pattern
Recognition, Konover Hotel, Miami Beach,
Fla. INFORMATION: Harry Hayman, 5th
Pattern Recognition, PO Box 639, Silver
Spring, MD 20901. Tel: 301/439-7007

SEMINARS

SEPT 1980-FEB 1981—Data Communica-
tions for Minicomputer Users, various
U.S. cities. INFORMATION: Margaret
Harveston, MICOM Systems, Inc, 9551 Iron-
dale Ave, Chatsworth, CA 91311. Tel:
213/882-6890

OCT 30-31 AND NOV 17-18—Micro-
processors: Hardware, Software, and
Applications, Worcester Polytechnic Inst,
Worcester, Mass, and Sheraton Tara, Fra-
mingham, Mass. INFORMATION: Ginny
Bazarian, Office of Continuing Professional
Education, Worcester Polytechnic  Inst,
Worcester, MA 01609. Tel: 617/753-1411,
X517

SHORT COURSES

OCT 7-10—Pascal Computer Program-
ming; OCT 13-17—Electromagnetic In-
terference and Control; OCT
15-17—Recent Advances and Current
Trends in Data Networks; OCT
20—Modern Software Development
Techniques for Managers; OCT
20-24—Distributed Processing; AND
OCT 27-31—Data Communications
Systems and Networks, George
Washington U, Washington, DC. INFOR-
MATION: Director, Continuing Engineering
Education, George Washington U,
Washington, DC 20052. Tel: 202/676-6106

OCT 20-24—Digital Switching, U of
Maryland, College Park, Md. INFORMA-
TION: Continuing Education in Engineering
and Mathematics, UCLA Extension, PO Box
24901, Los Angeles, CA 90024. Tel:
213/825-1047

OCT 20-23, 1980, AND JAN 12-15,
1981—Principles and Applications of
VLSI Technology, Sheraton Tara Hotel,
Boston-Braintree, Mass, and Sheraton
Palace Hotel, San Francisco, Calif. INFOR-
MATION: Leonard Klein, Palisades Institute,
201 Varick St, 9th Floor, New York, NY
10014. Tel: 212/620-3377
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THE DSD 440.
TOTAL DEC RX02
COMPATIBILITY,

s ANDMORE.

The DSD 440 is the only alternative to the DEC RX02 that’s
|y ; 100% software, hardware and media compatible with
| ; ! LSI-11, PDP®-11 and PDP-8 computers, including those
- i with extended memory. It can be configured as an
RX02 for DEC double density or IBM 3740 single
density recording, or as an RX01 for backward oper-
ating system compatibility.

MORE

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

FASTER

The optimized DSD 440 microcode increases system throughput

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

tions 20% faster than an RX02.

FOR LESS

The DSD 440 is the RX02 compat-
ible flexible disk system that combines

high performance and advanced fea- EASTERN REGION SALES

tures with fast delivery...at alower price. ot Datagysten'w\js DeSigg'r\I/lnpc(oz .
. - organ Drive, Norwood, 026
For further information, call or write Data Tol: (617)769-7620  TWX: 710-336-0120

Systems Design today. A data sheet and
price list will be forwarded to you W&%{Ig?ﬂ;ﬁ%&’fgf%gs

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

® Trademark of Digital Equipment Corporation

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

Choose from the broadest,
ready-to-run, single-board
control project: Motorola

All the principal systems functions you need
are here now in these 8-bit Micromodules: CPU,
memory (ROM, RAM, EPROM), serial and
parallel I/0O (including GPIB), analog I/O (both
high- and low-level), a high-speed math |
processor, and a solid-state relay module. &

Plus system software/firmware, high-level :
language processors, card cages and even power
supplies, all from a single source.

Think of all the time, hassle and cost you H
can save. And how you not only get your
hardware and software developed faster but do
so with a competitive edge.

These modules and accessories are all based
around Motorola’s M6800 microprocessor
family, including the MC6809-based Monoboard
Microcomputer (MM 19), the most powerful Y .
8-bit system-on-a-board around. And all are ,_ s

fully compatible with the Motorola EXORciser®, 2 b /’, o

e

o

EXORterm™ and EXORset™ development
systems.

If your application requires 16-bit computa-
tional power, ask about Motorola’s new
MC68000-based VERSAmodule™ products.

So whether your application is industrial
control, automated testing, intelligent
peripherals or general microcomputer system
prototyping, you'll probably find all the
ready-to-use hardware functions, power and
performance you need in Motorola Micromodules.
For basic data on each module and accessories,
plus application examples, send for a copy of
our new brochure “Motorola Micromodules.”
Write Motorola Semiconductor Products Inc.,
P.O. Box 20912, Phoenix, AZ 85036.

For additional information or applications
assistance, contact your nearby Motorola
Semiconductor sales office or authorized
distributor. Whether building your next system
from the ground up or with here-now, leading-
edge modules, Motorola’s fully committed to

W

lh%
Do
m‘ ()

w

Innovative systems B !i '
through silicon. ' It

@ MOTOROLA INC.




most versatile selection of
computer systems for your
Micromodules.

It's easier, it’s faster, it's cost-effective with
Motorola's Micromodule family.

Monoboard Microcomputers

M68MMO1 Monoboard Microcomputer 1 (6800)
M68MMO1A Monoboard Microcomputer 1A (6800)
M68MMO1B Monoboard Microcomputer 1B  (6802)
M68MMO1B1A Monoboard Microcomputer 1B1A (6802)
M68MMO1D Monoboard Microcomputer 1D  (6800)
M68MM19 Monoboard Microcomputer 19 (6809)
Processor Modules

M68MMO02 6800 CPU Module

M68MM14 Arithmetic Processing Module

Memory Modules

M68MMO04 EPROM/ROM Module (16K Max)
M68MMO04A EPROM/ROM/RAM Module (64K Max)
M68MMO06 2K Static RAM Module

M68MMO09 4K Static CMOS RAM Module w/Battery Backup
MEX6815-3 8K Dynamic RAM Module
MEX6816-1HR 16K Dynamic RAM Module w/Hidden Refresh
MEX68RR EPROM/RAM Module

Digital I/0 Modules — Parallel

M68MMO03 32/321/0 Module

MEX6820 PIA-Based I/0 Module (40 lines)
M68MMI13A Isolated Relay Output (16 Channel)
M68MM13B Isolated Relay Output (32 Channel)
M68MM13C Opto Isolated Relay Output (24 Channel)
M68MM13D Opto Isolated Digital Input Module
M68MM23 Opto Isolated 1/0 Module (AC/DC)

Digital /0 Modules — Serial

M68MMO07 Quad Communications Module

MEX6850 ACIA Module

M68MM11 RS-232C to 20 mA Adapter Module
M68MM12 GPIB Listener/Talker/Controller Module
M68MM12A GPIB Listener/Talker Module

Analog I/0 Modules

M68MMO5A 12-Bit A/D, High-Level, 8 Channel
M68MMO5B 12-Bit A/D, High-Level, 16 Channel
M68MMI15A 12-Bit A/D, High-Level, 8/16 Channel
M68MM15A1 12-Bit A/D, High-Level, 16/32 Channel
M68MM15B 16-Bit, Low-Level, 16 Channel
M68MMO5C Quad 12-Bit D/A Module

M68MM15CV Voltage D/A Module (1-4 Channel)
M68MM15CI Current D/A Module (1-4 Channel)
Packaging and Support Hardware

M68MMCCO05 5-Slot Card Cage

M68MMCC10 10-Slot Card Cage

M68MMSC 5-Slot Rack-Mount Chassis (Top Load)
M68MMLC 10-Slot Rack-Mount Chassis (Top Load)
M68MMFLC 14-Slot Rack-Mount Chassis (Front Load)
M68MPS1-1 Power Supply (+5V, £12 V)

M68MM10 Power Fail Detect and Time-of-Day Clock Module
MEX68WW Wirewrap Module

MEX68USM Universal Support Module

MEX68XT Extender Module

Peripheral Devices and Interfaces

M68MDM1 5-Inch CRT Display Module

M68DIM2A Display Interface Module

M68SFDC2 6800 Floppy Disk Controller Module
M6809FDCONT2 6809 Floppy disk Controller Module

T
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LCQMMMNEE@VTEGN CHANNEL

Ralph Mauriello Litton Data Systems

8000 Woodley Ave, Van Nuys, CA 91409

This series of four articles describes a geographically
separated, functionally organized, task-oriented
distributed processing system, connected on an effi-
cient, high speed serial data bus. Military systems
designers are given a set of hardware and software
building blocks for configuring a highly responsive and
adaptable system that can be phased into current ap-
plications with a minimum of disturbance by utilizing
current software. There is also provision for constantly
incorporating new technology.

The Litton distributed processing system was designed to
satisfy military requirements with new technology hardware
and newly developed software and system concepts for
distributed system control. Recently, breadboard versions
of the required hardware, firmware, and system control soft-
ware were successfully demonstrated in a 3-node, 4-pro-
cessor loop configuration. Development of MIL-Spec ver-
sions is NOW in progress.

A study performed before implementation focused on
four key aspects: system architecture, the data bus, the data
processing hardware, and system software. Considerations
for the data bus included system communication connectivi-
ty, speeds, and techniques. For the data processing hard-
ware, it was necessary to determine what distributed control
(hardware and firmware) was needed to integrate the bus
and the processors into an effective total system. Finally,
which software processing features were optimum in a high
speed data bus environment were determined.

14

System Characteristics

Three factors usually characterize a distributed processing
system (DPS):

The processing s distributed among several processing
elements. Processing capability at each node may range
from a single low cost software compatible DPS micropro-
cessor to multiple high throughput number crunchers. The
application programs are also distributed. Only applica-
tions that are needed at the element are stored locally. The
need for program storage within the node is determined by
system response requirements. Therefore, replication of
programs may be indicated.

The data base is distributed among the elements. Various
portions of the system data base may be replicated at
various nodes to assure that system response time re-
quirements are satisfied. However, only one change authori-
ty is allowed for each data element of the data base.

The system control is distributed. Local (or nodal) control is
exercised at each node by an executive program. Overall
system (or network) control is accomplished by a module of
the executive that may be located at any one of the nodes in
the system. Identical firmware at each node provides emula-
tion, bus control, and special microprograms for displays or
communication links.

The characteristics of the DPS provide efficient handling
of functionally partitioned software tasks. Each software
module may issue requests for action to other modules,
whether local to the node or at a remote node, with the en-
tire transaction being transparent to the software module.
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Introducing the
NEC Soft-lTouch.

NEC dikette’drive

o

Other diskette drives

W
o

:

4
0 i L

: Dual-sided diskette drives require contact of both heads with the media The NEC “Soft-Touch” drive uses advance-contour head design and a

to read or write. This causes head wear and a pinching action that unique air-damper to load heads. These features smooth and cushion the
deforms, mars and scratches the media surface, shortening head and contact of head with media surface, nearly doubling the life of both the
media life. heads and the recording media.

The industry’s newest 1.6VIB diskette drive.
With twice the MTBF. Twice the media life.

NEC product superiority is now available in dual-sided double-
density eight-inch diskette drives. Our new Model FD 1160 “Soft-
Touch” flexible disk drive offers reliability and cost-of-ownership
advantages that far exceed industry standards.

Media life. The “Soft-Touch” drive uses a unique air-damped
head-loading system that virtually eliminates pinching, scoring
and scratching of the diskette media. The result: media life of
more than 6 million passes, nearly double that offered by other
suppliers.

Head wear. An advanced design ceramic read/write head
assures maximum signal transfer efficiency while drastically re-
ducing head wear and media chafing.

Reliability. Most diskette drives average about 8,000 hours
MTBF, with perhaps a component or two rated higher. The NEC
“Soft-Touch” drive has a 15,000-hour MTBF on the entire drive.

Compatibility. The FD 1160 model is data compatible, elec-
tronically compatible and dimensionally compatible with industry-
standard single- and dual-density drives. You can use itimmedi-
ately in place of the older drives you use now.

Availability. The NEC “Soft-Touch” drive is available right now.

Not a”s ? prototypl)de, _t:jut as a field-proven drive with over 20,000 NEC information Systems, Inc.
installations worldwide. ' e ]
; Home Office: 5 Militia Drive, Lexington, MA 02173, (617) 862-3120
Find out for yourself. Call Jack Flynn today on the NEC Eastern Office: 36 {;:Veashmguln?\ Stroa: 5?;1?2;;, MA 02181.((617)) 431-1140
“ = " > il b e Central Office: 3400 South Dixie Drive, Dayton, OH 45439, (513) 294-6254
SOﬂ TOU(?h action phone at 617 862 3120 to order YOUI’ eval West Coast Office: 8939 S. Sepulveda Blvd., Los Angeles, CA 90045 (213) 670-7346
uation unit. Southern Office: 2945 Flowers Road South, Atlanta, GA 30341 (404) 458-7014
15
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Objectives for the DPS Project

Develop a distributed processing system architecture
capable of satisfying military command and control
system requirements

Develop the necessary hardware, firmware, and software
to support the architecture

Satisfy a wide range of applications with a minimum set
of common hardware and software modules

Design a highly maintainable and reconfigurable system
Provide orderly transition from supplementing existing
systems in the field, through replacement, to introduc-
tion of new systems

Litton Approach to DPS Design

Design emulators to permit use of a variety of existing
repertoires and languages

Provide architectural extensions to these emulators,
which are both conventional, such as memory address
extension, and specialized, for control of distributed pro-
cessing

Develop a high speed bus architecture capable of either
fiber optic or coaxial cable implementation

Provide system level control for loops and networks and,
at each node, distributed executive software

Use functional card building block approach

Partition the hardware design for survivability, main-
tainability, and logistics considerations

Design for transition from existing to new systems

16

nS-232C

Interface Cables

We have manufactured more than
a million feet of these interface
cables for data processing equip-
ment. We stock plugs, jacks,
harnesses, connectors and com-
plete cable assemblies for 360,
370, 3600, 3270, 2972/2980,
5230, 2790, and many other
systems. Guaranteed quality,

fast delivery and low cost on
standard or made-to-order
lengths. We also specialize

in prototypes and one-of-a

kind custom cable

assemblies, including

molded connectors.

Send for catalogs.

NATIONAL ELECTRIC CABLE

1730 Elmhurst Rd., Elk Grove Village, IL 60007
(312) 593-8100

16566 S.W. 72nd Ave., Portland, OR 97223
(800) 323-6604

CIRCLE 14 ON INQUIRY CARD

Objectives and Approach

Original objectives of the project, and the Litton approach
to achieving these objectives, are shown in the Panel. Ex-
isting commercial distributed systems were reviewed to
determine applicability of any currently operational
features. None of these computers or bus architectures
satisfied all the military reconfigurability and realtime re-
quirements. As a result, it was decided to develop a new
computer family and communication bus protocol. This ap-
proach permitted the identification of all requirements and
an allocation of each of these either to hardware, firmware,
or software as a function of the most cost-effective method
of implementation.

In order to permit the use of existing software wherever
possible, a family of military central processing unit (cpu)
emulators has been defined for DPS. The first of the family
to be implemented are two types of AN/UYK-20" that are cur-
rently in operation. These emulators will be described in a
subsequent article.

Architectural extensions are implemented in a fully soft-
ware compatible manner to assure capture of existing soft-
ware. Naturally, new software will be required to take ad-
vantage of these enhancements which come in two forms:
conventional and distributed processing functions. Features
such as extended memory addressing, paging, protection,
and the like are typical of the conventional enhancements.
Distributed system functions have been added to assure
transparent communication of application programs be-
tween processing elements and to permit system control of
reconfigurability in event of failures.

A review of all existing communications buses and pro-
tocols determined that none satisfied all the requirements.
Synchronous data link control (SDLC)? bus architecture,
defined by Bell Laboratories and used by IBM, came closest
to satisfying all the requirements and was therefore chosen
as the basis for the design.

Distribution of the executive software permits the use of
multiple processors to solve the various computational tasks
in the system. Since the executive is modular, only those
portions required in each element reside in that element.
The foundation for the executive is the AN/UYK-20 SDEX-20°,
Extensions to the design incorporate multiprocessing and
transparency of application program interfaces in the
distributed system.

Configurability and flexibility for a wide range of applica-
tions were achieved by designing a standard set of hard-
ware, firmware, and software modules that are expected to
reduce development, procurement, and logistics costs.
Although the primary goal was distributed processing, im-
plementation of conventional existing computer systems
was also required from the common, standard set of hard-
ware modules. Applications range from small, field-
deployed, tactical systems to large command, control, and
communications (C3) systems.

Major criteria in realtime military applications are
availability of the system to perform as required and ability
to operate in a variety of degraded modes in which failed
hardware has little or no effect on system capability. Three
factors determine availability: reliability, maintainability,
and survivability (or integrity/reconfigurability). Unit
reliability can generally be enhanced by derating of com-
ponents for high temperature operations and other such
well-understood procedures. (continued on page 21)
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You might have thought
our world was round




Think again.




BELDEN
FLAT CABLE & CONNECTOR

SYSTEMS

Sorry, Columbus. When it comes to cable, round is not
always right. And we should know, we make both
round and flat cable.

For mass terminations, Belden Flat Cable and Connec-
tor Systems offer substantial improvements in installa-
tion time, serviceability and cost effectiveness when
compared to round cable. What’s more, Belden Flat
Cable is worlds away from other flat cable. With
tough, fiexible insulations; uniform centers; easier
breakouts; and much more. It’s the kind of quality
that keeps total end costs down to earth.

We offer a wide range of custom and standard flat
cables—.050", .100” and .156" centers; laminated;

il RAA
“ ARRAAAN

bonded; jumper cables in bulk rolls or pre-stripped
lengths; and our unique twisted pair cable, Vari-Twist™

Vari-Twist is the only twisted pair cable which has
both opposite direction lays—and varying length of
lay—on each adjacent pair as a standard product.

Combine all our flat cable with dependable Belden
connectors and accessories, and you have a complete
flat cable and connector system. A complete system
which is made even better by the full service and
custom engineering capabilities you’ve come to
expect from Belden.

Let us put our world of flat cable to work for you.
You’ll discover we beat the competition flat.
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Bonded Flat Cable

¢ 10 to 30 conductors e 22, 24 and
26 AWG stranded e 80°C tempera-
ture rating ® 300V voltage rating e
UL style number 2697

Laminated Flat Cable
®.050" (1.27mm) spacing e 10

to 64 conductors, 28 AWG

stranded e 105°C temperature

rating 300V voltage rating e

UL style number 2651

Rainbow Flat Cable
©.050" (1.27mm) spacing e 10 to 64
conductors, 28 AWG stranded o
105°C temperature rating e 300V vol-
tage rating e UL style number 2884

.100/.156 Flat Cable

®.100"” (2.54mm) spacing, 2 to 28
conductors e .156" (3.96mm)
spacing, 2 to 24 conductors e

22, 24, 26 and 28 AWG

stranded (.100)/18, 22, 24

and 26 AWG stranded

(.156) » Rated to

105°C & 300V

Vari-Twist™ Flat Cable

®.050" (1.27mm) spacing e 5 to 32 pairs e
Adjacent pairs have opposite lays e Lay
length varies with each adjacent pair e 105°
Ctemperature rating e 300V voltage rating

Write for our free Catalog

Belden Corporation, Electronic Division, P.O. Box 1980,
Richmond, IN 47374. Phone: (317) 983-5200. Out west, call
ourregional sales office at (714) 833-7700. In the east, call
our sales office at (617) 872-7846.
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Headers

® 100" (2.54mm) grid
contact/terminal spacing e
Selective plating (gold-

plated contact and solder-plated
terminal) e Flex lock/eject hooks e
Many diversifications (10 to 60 pins,
wire-wrap/straight/right angle)

Socket Connectors

©.100” (2.54mm) contact spacing e
Double-cantilever contact e
Bottom-entry contact ¢ Many
diversifications (10 to 60 pins,
closed-end/through-end) e Dual-
beamed contacts e Polycarbonate .!:.,
strain relief

Low-profile Socket Connectors

¢.100” (2.54mm) contact spacing e
Double-cantilever contact o
Bottom-entry contact e
Dual-beamed contacts e

Many diversifications

(10 to 60 pins)

Card Edge Connectors

¢ .100” (2.54mm) contact
spacing e Bifurcated contacts e
Many diversifications (10 to 60
pins; with ears, half ears or
without ears; and with or without
strain relief)

D.I.P. Connectors

¢ Plugs into IC sockets or can be
soldered for permanent connec-

tions e Low-profile installation on
PC board e Many diversifications
(10 to 60 pins)

P.C.B. Transition Connectors
¢ Tinned pins for excellent solderability

e For reliable permanent PC

board connections ® 1.6mm

(1/16") standard thickness of PC

board e 14, 16, 24 and 40 position ' 1"

connectors e
" {ﬁ

r
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Maintainability and survivability, however, are not as
easily resolved as reliability. Good maintenance design per-
mits rapid fault isolation and restoration of operation by
relatively low skilled technical personnel. When the
shooting starts, or when equipment malfunctions, it is
essential that the system be easy to repair. A military system
must be able to survive battle damage. It must be able to
reconfigure to permit reallocation of remaining resources to
perform required functions. Many alternate modes of opera-
tion can be predetermined and preplanned, based on the
most critical system functions.

Most important of all is the necessity to develop a system
that enables orderly transition from existing systems to
those using the new concepts. The design permits the addi-
tion of new DPS equipment, which will initially provide
enhancements, extensions, and interconnections, to the ex-
isting subsystems. As old equipment is phased out, the func-
tions can then be moved into the new elements/processors
provided by the DPS.

System Configurations

In the Litton DPS concept, processing capability at a node
ranges from a single CPU to a large multiprocessor. In its
simplest form a node is called an element. Fig 1(a) shows a
single CPU element, Fig 1 (b) a multiple CPU element. A stan-
dard internal bus, called the intra-element bus (IEB), is the
heart of the element, and is identical for all DPS emulators.
This standardization permits multiple computer architec-
tures with a small number of card types.

The configurations shown have one or more CPUs,
memory units, and several input/output (1/0) interface cards,
one of which is an interface with the serial interelement
bus (SIB. Memory may be accessible by all CPUs or
dedicated to support a single CPU; the configuration is total-
ly up to the system designer. I/0 cards provide interface to
peripheral devices that have been designed for interfacing
with one of the several standard interfaces currently in use
in military computer systems. Three such cards are opera-
tional and provide interface for the 188-C/RS-232, 1397-A, and
1397-B/C. Each card handles two channels.

Another configuration possible with the DPS shown in Fig
92 is defined as a cluster. The memory management function
provides interface of two elements per memory manage-
ment card. The memory management card can be cascaded
in two ways: to increase the number of elements that have
access to common memory, and to increase the number of
ports provided to common memory. A logical and functional
limit of 32 elements and 8 ports has been established. The
memory management also provides the capability to imple-
ment more conventional existing systems where multiple
processors are required to share common memory.

The memory management card can implement interrupts
between the various CPUs within each of the elements and
simplify communication among the processors. Full inter-
rupt capability between processors within an element is also
provided. Since multiple processors are permitted within
each element, memory management is provided with four
full sets of paging and memory protection registers.

Beyond the relatively simple element and its combination
into more complex clusters, elements and clusters may also
be tied together using the SIB. Fig 3 shows a large
distributed system, configured for a typical military applica-
tion. All elements and clusters are interconnected to permit

INTRA-ELEMENT
BUS — ]
16k 16k 16k 16k
[ Jsm
sig [T7R
cPU 170 170 Ve o
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INTRA-ELEMENT
BUS
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.
16k 16k 16k 16k | 16k l—=—"=—| 16k |
LTJ l..T_J
[ [ I . !
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CPU CPU CPU CPU 140 170 ?‘;B
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SIB I/F - SERIAL INTERELEMENT BUS INTERFACE
T/R - TRANSMIT/RECEIVE MODULE

(b)

SIB

Fig 1 Single (a) and multiple (b) CPU elements. All
CPUs, memories, and 1/0 interface cards are required to

interface with intra-element bus (IEB)
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Fig 2 Multiple element cluster. Addition of
memory management provides memory protec-
tion, paging, and other functions for 512k words of
common memory, accessible by any element.
Each of four elements shown is capable of
simultaneous independent computation
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SERIAL INTERELEMENT
OR INTERCLUSTER BUS

Fig 3 Single bus distributed
processing system. Actual
number of interfaces provided
each cluster depends on
system performance and

availability requirements

complete exchange of control and data. Hardware and firm-
ware support provided by the DPS greatly simplifies soft-
ware design to support this function.

Clusters shown in Fig 3 interface the SIB differently. One
has a single interface, while the other has two of its three

900 Reliable Relays

Schrack manufactures a complete line of relays
and accessories under the strictest quality
standards. We have over 900 models of general
purpose, sensitive, miniature, p.c. type, and
magnetic latching relays. We also make stepping
switches, plus accessories like plugs, sockets,
and dust covers. Most relays are UL/CSA/VDE
approved, so even new designs can be specified
without the need for testing.

Our New York City warehouse is always fully
stocked for immediate delivery. Look to Schrack
to meet the needs of today’s electronic
technologies. Schrack has your relay. Write or
call for free brochure.

SEHRAL K

1140 Broadway, New York, NY 10001  Tel. (212)683-0790
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elements interfacing the SIB. This configuration was chosen
because of the criticality of the functions being performed
by this particular cluster. Interconnection to multiple loops
is the final possible expansion of clusters and elements. Fig
4 shows the use of a cluster for a 3-bus interface.

Serial Interelement Bus

Objectives of SIB* design include continued operation
following a variety of failure modes at system and subsystem
level, autonomous user operation without central bus con-
trol, and ability to isolate and test subsystems concurrent
with continued system operation. Minimization of conten-
tion and guaranteed access by all users, and minimization
of overhead and ability to handle sporadic peak data rates
without delay, are other objectives. The SDLC was selected
and modified to suit military operational needs.

The resulting DPS bus design exhibits characteristics in-
cluding dual-loop redundancy with continuous loop
monitoring to permit automatic reconfiguration;
reassignable bus controller function to preclude single-
point failure of the bus; and direct element to element ad-
dressing. It has four addressing modes: 192 unique ad-
dresses, six collective addresses, a global address for all
elements, and a bus controller address. Other design
characteristics are two interchangeable types of transmis-
sion media (fiber optics and coaxial cable), support for
system bootload and remote bootload request capability,
and provision for multiple bus systems. At a 20M-bit/s
transfer rate, there is self-determination by each node for
bus address. Dual loop redundancy, automatic reconfigura-
tion, reassignable bus controller, and replicated bus access
logic all combine to eliminate the possibility of a single
failure bringing down the entire system.

The SIB consists of a primary loop for data and a second-
ary loop for backup. Failures are automatically detected
and the bus automatically reconfigured for complete

(continued on page 26)
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A Schlumberger Company

FAIRCHILD
TR DR SR

Fairchild's FAST family of Advanced
Schottky TTL logic has arrived.
Twenty-one products are currently
available that deliver up to 75%
more speed than Low Power
Schottky, and up to 40% more
speed than Schottky. At up to 75%
reduction in Schottky power.

We owe all of these
improvements over
previous TTL families to one
thing. Our proven Isoplanar
process.

Take a fast look at what

we have.

There are six multiplexers to
choose from, with typical select to
output of 8 ns at only 70 mW. Two
fiip-flops and two counters are
available with toggling

capability in excess of 120 MHz.
We have an ALU that's 40% faster
than its Schottky counterpart, yet
requires only 1/3 the power.

If you need a high-speed shift
register, ours has a shift frequency
of 150 MHz. Or an octal latch that
has a propagation delay of less

than 4 ns. An octal buffer with
1/2 the power of its Schottky
counterpart and full 64 mA
drive capability. Plus six gates
to help put them all together.
When you want it fast,
we’ve gotit.

We've been shipping FAST parts

for over a year. To order any of our

CIRCLE 16 ON INQUIRY CARD

21 new products, or our new FAST
Data Book, call (415) 962-FAST,
or write Fairchild Semiconductor
Products Group, P.O. Box 880A,
Mountain View, California 94042.
TWX: 910-379-6435.

Available Now :

74F00 74F153  74F253
74F02 74F157  74F257
74F04 74F181  74F350
74F08 74F190  74F352
74F10 74F191  74F353
74F32 74F194  74F373
7AFT74 74F244  74F374

Fairchild Camera and Instrument Corp.

We’ve been in high speed
to get FAST on the shelf.
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SUCCI

Even the most demanding indus-
trial designer or design engineer
will occasionally take switches,
indicators and optoelectronics
for granted. That's a mistake. Be-
cause they are often the first com-
ponents people see and the ones
they use most frequently.

That's why so many designers
insist on Dialight standard prod-
ucts and custom designs.They
know that precision Dialight prod-
ucts will give their computer,
machine or instrument the look
and feel of quality.

Choose from over
4,500,000 indicator lights.

Dialight is the world’s largest manu-
facturer of incandescent, neon
and LED indicator lights. For over
40vyears we've introduced new
sizes, styles and colors.

So there’s a good chance our
collection includes exactly the
lightyou need. If it doesn't, we'll
be happy fo work with you on an
original. After all, we didn't create
over a million different designs
by refusing special orders.

Rockers and toggles for
panel and PC board mounting.

Dialight meets your needs for
miniature switches with thousands
of different designs in rockers,
toggles and levers. All are 100%
tested and made inthe U.S.A.

Our rocker and toggle line con-
tains a wide selection of actuators,

terminations, mountings and
contact ratings. Included are
dozens of styles for mounting on
front panels and sub-panels as
well as styles for snap-in and
printed circuit board applications.
If our catalog doesn’'t show
exactly the switch you need, we'll
design and build it o order. All it
takes is a call to our Applications
Engineering department.

100% testing of
every illuminated switch.

Dialight offers a complete line of
computer-grade illuminated
switches at reasonable cost. And
to make sure they all work perfectly,
we test every switch both elec-
trically and mechanically before
it's shipped.

Other switch suppliers may settle
for sample testing. That's like leav-
ing reliability fo chance. You don’t
take chances with your designs,
and we never will with our illumi-
nated switches.

Depend on Dialight to supply
exactly the switch you need,
either from our catalog or on spe-
cial order. Since we manufacture
the entire assembly ourselves, we
can respond faster and still main-
tain complete quality control.

LEDs ready to mount on
panels and printed circuit boards.

When it comes to optoelectronics,
once again Dialight offers a wide

See us at WESCON Booths 1042,44,46.
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ESSFUL FRONT PANELS
DRESS IN DIALIGH'L.
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selection plus many unique ad-
vantages. For example, we now
package LED indicators singly and
in arrays for mounting on PC
boards. As soon as you insert them
into the board, they're precisely
positioned and ready for wave
soldering. Installation is far faster.
And production costs are dra-
matically reduced.

For front-panel LED readouts,
we package 7-segment displays
with their associated decoder-
driver circuitry and mounting bezel.
The entire assembly, with as many
digits as you need, is ready for
instant panel mounting.

Dress your products for success.

Your products never get a second
chance to make a good first im-
pression. So send them info the
marketplace looking their best.
Dress all your front panels and PC
boards in quality indicator lights,
rockers and toggles, illuminated
switches and optoelectronics from
Dialight.

Dialight, 203 Harrison Place,
Brooklyn, New York 11237.
Phone: (212) 497-7600.

DESIGN IN
DIALIGHT

A North American Philips company.




Plugging in our line ofinterface-compatible
terminals can automatically reduce your
terminal budget— by as much as 50%.
And nowadays, that's like money in
the bank.

General Terminal Corporation offers
models that are teletype-compatible
as well as terminals that are interface-
compatible with DEC, Burroughs and
NCR computers. And GTC offers models
that emulate other major terminals, too.
All for less.

And because GTC is the only major
terminal manufacturer with produc-
tion facilities on both U.S. coasts, we can

NO® GTC PLUGS INTO
OEC, BURROUGHS AND NCR.
AS BELL AS BEING TTY
COMPATIBLE.

FOR LESS! =

deliver what you want, where you want,
when you want.

More for less, automatically.
That's what happens when you push the
right button.
R s e e R B
For more information on GTC products and
services, ‘call toll-free today. In California:
800-432-7006. Anywhere else in the United
States: 800-854-6781. Ask for Georgia Sand.
Or write Georgia Sand at General Terminal
Corporation, 14831 Franklin Avenue, Tustin,
CA 92680. Telex:910-595-2428. We have
offices throughout the world. In Canada,
contact Lanpar Ltd., 85 Torbay Road, Markham,
Ontario L3R. Phone: 416-495-9]23.
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The right button i‘o push’

General Terminal Corporation
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and asynchronous operation of all three buses

fail-safe operation. The bus controller, which may be any
node on the bus, continually monitors bus operation for ab-
normal conditions. A backup bus controller is also assigned,
whose task is to monitor both the bus and the bus controller,
and to assume control when it determines that the normal
controller has failed. Control logic for bus access is fully
replicated and independent in each node. Since all nodes in
the DPS have processing capability, direct addressing of a
message from one non-master node to another is permitted.
The SIB protocol eliminates the double transmission, store
and forward approach, resulting in very high efficiency.
The large set of address categories provided by the SIB max-
imizes system throughput, and the global and device collec-
tive categories permit single transmission of a message to
multiple destinations.

Both fiber optics and coaxial cable are available as
transmission media for cost-effective implementation in a
wide variety of applications; implementation of the bus may
be in any combination of the two. Transmit/receive (T/R)
assemblies at the nodes are modularly designed to permit
this choice at any location in the loop. System bootload per-
mits automatic loading and distribution of programs and
data to all elements of the system from a single mass storage
device. Remote bootloading permits the bootload of any
node that is being added or reinserted into the system from
one mass storage device, eliminating the need for the
bootload media at every element. :

Ready expandability of the DPS to multiple bus operation
is a significant attribute. In a very large combat system, it is
desirable to have several separate buses, organized on a
functional basis. This approach provides autonomous sub-
system design, rapid response in the sensor to weapon
chain, and enhanced survivability. This configuration re-
quires a protocol that permits efficient interbus com-
munication. A simple and natural extension of the already

developed SIB protocol for a single bus communication was
selected. This design approach permits continued use of
that hardware, firmware, and software without modification
while minimizing additional software required for the addi-
tional capability. No change is required to either the hard-
ware or firmware for the implementation of the interbus
communication.

Data Processing

Hardware. Most of the general purpose digital computers
currently used by the U.S. military are the AN/GYK-12 and
AN/UYK-19 (Army), and AN/UYK-20 and AN/UYK-7 (Navy). In ad-
dition, the AN/UYK-41 has been recently designated a U.S.
Army standard by the Military Computer Family® program.
Therefore, these architectures were chosen as targets in the
development of emulation hardware. Software compatible,
low cost, low throughput devices are also called for.
Although computer architectures differ greatly, it is pos-
sible to implement all CPUs with a small set of standard cir-
cuit card types. Commonality is also carried into the mem-
ory system since all five computers use identical comple-
mentary metal oxide semiconductor (CMOS) memory cards,
either 16k words by 18 bits or 8k words by 36 bits. This
modularity for each of the computer memory configurations
permits cost-effective implementation of smaller computing
units and facilitates growth to maximum sizes. Modular ap-
proach results in the need for only 10 types of circuit cards
to implement five different CPU architectures, including
memory. Logistics advantages of this design are obvious.
Software. DPS software provides three major functions:
system initialization, system control, and local control.
System initialization permits bootloading and system start-
up of all processors from a single initiation point. Programs
required by all processors reside in a single mass memory
(continued on page 30)
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Announcing the RTE8/8800
Real-Time Emulator.

RTES/8800 is modular. For each
CPU you work with, you just plug in
one of our “personality modules. We
have them for 10 of the industry’s most
popular 8-bit microprocessors.

Your basic emulator CRT format
stays the same. So does your emulation
command set. You'll be able to debug
your hardware and software, test and
analyze your target system prototypes
cheaper and easier than
ever before.

And you'll do it all
in real Real-Time.
Because our emulator §
has its own high-speed !
memory. (Not just

(System 8/8)

shared development system memory.)

But that’s not all. RTE8/8800 also
has its very own control micropro-
cessor. It can continue testing and
exercising target hardware and soft-
ware while you and your development
system go off and do something else.

And even though the RTE8/8800
is hard to beat, it’s easy to use. You
don’t have to spend a lot of time
Jearning long complex command
syntax. Simple keystroke commands
control the menu-oriented display.

Get System 8/8 with

= RTES/8800 from
Advanced Micro
Devices. After all, you
#work with more than
<< one CPU. Shouldn’t your
emulator?

Advanced Micro Devices ¢\

901 Thompson Place, Sunnyvale, CA 94086, (408) 732-2400, ext. 2400
Right, From The Start.
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bootload medium, which may be replicated. The system
bootload function loads a system initialization program into
the processor to which the bootload medium is attached,
establishes bus operation, and interrogates all nodes for
status. CPU-resident firmware at each node responds with a
status message that identifies the operational capability of
that node.

Status messages are compared against a system con-
figuration table to determine if all expected capabilities are
operational. A display at the bootloading node informs the
operator of system status; only operational elements will be
bootloaded. The appropriate programs for each processor
will be retrieved from mass memory and shipped via the SIB
to that processor. After all processors have been loaded, the
bootload processor will load its own operational software
and initialize the system for operational use.

System control software will perform the following func-
tions once the system has been initialized: monitor perfor-
mance of the bus and all processors on a periodic basis with
fault recovery and degraded mode routines; return to nor-
mal operation when a unit that has been previously re-
moved for maintenance is restored to the system; and per-
form the bus controller function. Since the system has been
designed to permit reassignment of the bus controller func-
tion to any of the elements, this software must be capable of
executing in any element. However, it is expected that it will
be resident only in the bus controller element and in the ele-
ment that has been designated as the backup bus controller.

Local control software, replicated in every processor, is
based on the currently available AN/UYK-20 SDEX-20
operating system. Portions of SDEX-20 not applicable to

distributed processing were removed, and modules required
for these functions were added.

Local software performs such functions as task schedul-
ing, mass media device handling, and interface with
displays, terminals, and peripherals. A key function per-
formed by the local executive is recognition of availability
of requested resources. When an application program re-
quests a resource not available locally, the local executive
determines where in the system the resource resides,
prepares a message, and passes control and the message to
the appropriate system control module. This enables coding
of application programs without knowledge of the actual
physical location of the required resource.

Details on the tradeoffs, design rationale, and SIB oper-
ating characteristics are provided in next month’s column.
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5. A. H. Coleman and W. R. Smith, “The Military Computer
Family: A New Joint Service Approach to Military Computer
Acquisition,” Computer, Oct 1977, pp 12-15

SAE's Multi-Term line of IDC connectors and cable offer a tremendous variety
of mass termination components and options including jumper assemblies and
cable harnesses.

* Five major connector styles — socket, DIP, PCB, “D" subminiature,
edgeboard.

° Exclusive dual locking barbs on each contact.
* Grey or multi-colored laminated ribbon cable — available in 26, 28 or 30
AWG.

* Delivery from stock — consult your local SAE Distributor.

For free catalog on complete switch line, circle Reader Service number, or write

340 Martin Avenue
Santa Clara, California 95050
(408) 988-0700

Edgeboard ’©m@@{t©r$
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SAE's broad line of edgeboard connectors offer a wide variety of contact spac-

ing, plating options, contact designs and termination configurations.

* Economy edgeboard connectors with .100", .125", .156" contact spacing.
Dip solder terminals and extra large chamfer board entry make this series
perfect for low cost requirements.

¢ MODCON!M series modular high density receptacle connector designed
for board-to-board interconnect applications. Features contacts that mate
with conventional .025" x .025" wiring posts on .100” or .150" center-to-
center spacing.

* And more, more! Pierced eyelet terminals — individual contacts — single
or double row contacts to name just a few.

For free catalog on complete switch line, circle Reader Service number, or write

340 Martin Avenue

Santa Clara, California 95050
(408) 988-0700
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INTERTEC’S NEW $2500 MULTI-USER SMALL BUSINESS COMPUTER
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At last, there's a multi-user micro-
computer system designed and built the
way it should be. The CompuStar™. Our
new. low-cost “‘shared-disk™ multi-user
system with mainframe performance.

Unlike any other system, our new
CompuStar offers what we believe to be the
most practical approach to almost any
multi-user application. Data entry. Distrib-
uted processing. Small business. Scientific.
Whatever! And never before has such
powerful performance been available at
such modest cost. Here's how we did it . ..

The system architecture of the
CompuStar is based on four types of video
display terminals, each of which can be
connected into an auxiliary hard disk stor-
age system, Up to 255 terminals can be
connected into a single network! Each ter-

minal (called a Video Processing Unit) con-
tains its own microprocessor and 64K of
dynamic RAM. The result? Lightning fast
program execution! Even when all users
are on-line performing different tasks! A
special “multiplexor” in the CompuStar
Disk Storage System ties all exter-
nal users together to “‘share” the
system’s disk resources. S0, no
single user ever need wait on an-
other. An exciting concept

with some awesome application
possibilities!

CompuStar™ user
stations can be configured in
almost as many ways as you
can imagine. The wide variety
of terminals offered gives you
the flexibility and versatility
you've always wanted (but
never had) in a multi-user
system. The CompuStar
Mode! 10 is a program-
mable, intelligent terminal
with 64K of RAM. It's a
real workhorse if your re-
quirement is a data entry

or inquiry/response application. And if your
terminal needs are more sophisticated,
select either the CompuStar Model 20, 30
or 40. Each can be used as either a stand-
alone workstation or tied into a multi-user
network. The Model 20 incorporates all of
the features of the Model 10 with the
addition of two, double-density mini-flop-
pies built right in. And it boasts over
350,000 bytes of local, off-line user stor-
age. The Model 30 also features a dual
drive system but offers over 700,000 bytes
of disk storage. And, the Model 40 boasts
nearly 11, million bytes of dual disk stor-
age. But no matter which model you
select, you'll enjoy unparalleled versatility
in configuring your multi-user network.

ST
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Add as many terminals as you like
- at prices starting at less than $2500.
Now that’s truly incredible!

No matter what your application,
the CompuStar can handle it! Three disk
storage options are available. A tabletop
10 megabyte 8" winchester-type drive
complete with power supply and our spe-
cial controller and multiplexor costs just
$3995. Or, if your disk storage needs are
more demanding, select either a 32 or 96
megabyte Control Data CMD drive with a
16 megabyte removable, top-loading car-
tridge. Plus, there’s no fuss in getting a
CompuStar system up and running. Just
plug in a Video Processing Unit and you're
ready t0 go . . . with up to 254 more ter-
minals in the network by simply connect-
ing them together in a “daisy-chain”
fashion. CompuStar's special parallel
interface allows for system cable lengths
of up to one mile . . . with data transfer
rates of 1.6 million BPS!

Software costs are low, t00.
CompuStar's disk operating system is the
industry standard CP/M*. With an
impressive array of application soft-
ware already available and several
communication packages offered,
the CompuStar can tackle even your
most difficult programming tasks.
Compare for yourself. Of all
the microcomputer-based multi-
user systems available today,
we know of only one which
offers exactly what you need
and should expect. Excep-
tional value and upward
growth capability. The
CompuStar™. A true price
and performance leader!

==INJERTEC
= TbAaA
= =SYSIEMS.

2300 Broad River Rd. Columbia. SC 29210
(803) 798-9100 TWX: 810-666-2115
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The intelligent disk architecture
In STC 2700 Series Disk

STC's new 2700 winchester disk family
combines the intelligence of a micro-
processor, 64 Kbytes of RAM, and a
high-speed bus interface to offer you a
versatile new disk architecture. An archi-
tecture that can help you achieve new
dimensions in system effectiveness.
Relieve CPU overhead burdens. Slash
interfacing costs, and more.

Yet, even without its advanced archi-
tecture, you'd still choose the 2700 disk
family for its attractive price/ performance
and reliability values.

The 2700 family features formatted
capacities of 39, 91 and 195 Mbytes, 27
msec average seek time, and an OEM
price of less than $5,000 (195 Mbytes).
With a predicted 8000 hour continuous

operation MTBF, the 2700 will not just
keep your customers happy--it will keep
your warranty expenses low.

Powerful bus architecture for faster
data rates and greater flexibility.

Gone are the speed and configuration

constraints of serial, synchronous data-
line interfacing. The 2700 disk family
incorporates a high-speed, byte-parallel
asynchronous interface, with internal
serial/parallel conversion, to give you
transfer rates up to 2 Mbytes/sec. The full
handshake protocol and built-in dual
ports support radial, daisy chain or inter-
mixed configurations.

The wp can unlock your system'’s
hidden resources.

One way to boost your CPU's per-

formance is to get it out from under Sys-
tem overhead and back to productive

computing. The on-board intelligence
of the 2700 gives you that capability.
Routines such as drivers, data management
and utilities can be offloaded to the micro-
processor, freeing the CPU and bus for
other tasks. But that's only the beginning.

High-level software, including on-
board editor and compiler, simplifies
algorithm development for custom appli-
cations. And you can use the built-in
RS-232 port to program right on the disk.
An intelligent controller in each drive.
For free.

To help you get to the system level
faster and easier, we placed most of the

w
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Drives.

traditional controller functions within
the 2700. This includes address mapping,
defect management, error detection/
error recovery procedures and all device-
dependent functions. Since you now
only have to build a low-cost interface
adapter — your attachment costs are
significantly reduced.

Low cost of ownership.
Fewer parts mean fewer failures. So
the 2700 contains a minimum number of
mechanical parts, only three of which
move: spindle, actuator and power system
fan. The microprocessor contributes

of tomorrow is shipping today...

to this simplicity by replacing all sequencing
and servo logic with firmware.

To eliminate scheduled maintenance,
the 2700 dispenses with potentiometers.
Dynamic adjustments are made inter-
nally under microprocessor control. And
the 2700's closed-loop air system means
no filter changes.

If there’s ever a failure, internal
diagnostics isolate the problem to one
of three subassemblies: logic board,
head/disk assembly or power system.
And these components uncouple quickly
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for fast replacement. All of this translates
into high MTBF, low MTTR, to reduce
your warranty and field service costs.

To learn more. . .

about tomorrow's disk architecture,
today, contact OEM Marketing, Storage
Technology Corporation, P.O. Box 6,
Louisville, Colorado 80027. Or phone
Frank Gunn at (303) 673-3051. In
Canada: Ron Reardon, STC Ltd., 272
Galaxy Blvd., Rexdale/Toronto, Ontario
MOW 5R8. Phone (416) 675-3350.

~ STORAGE
TECHNOLOGY
N CORPORATION

Fulfilling the promise of technology.
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TMS9940

16-bit single-chip microcomputer.
World’s first. Here. Now. Available.

With the TMS9940, Texas Instruments
significantly advances its 16-bit
leadership.

With the TMS9940, Texas Instru-
ments expands on what is already by
far the industry’s most complete 16-bit
family. The 9900 Family of microproces-
sors, microcomputers, peripherals, mi-
crocomputer modules and software and
hardware development systems, offers
a unique software compatibility. So you
can move from one product level to
another, confidently, protecting your
development system and software in-
vestment with no need for translators,
code convertors, ete.

TP’s 9900 Family is the only family
that maintains architectural and
software compatibility from single-
chips to multi-chips to modules to
systems — all the way to the object
code level.

With the TMS9940, Texas Instru-
ments brings you high-volume, cost-
effective solutions to tough system
design problems, combining the com-
puting power of a multi-chip 16-bit
system with the reliability and com-
pactness of a single-chip solution.

With its high-speed processing, bit
1/0, and advanced memory-to-memory
architecture, the TMS9940 offers com-
putation power unequalled by any other
single-chip product on the market,
while retaining the programming ease
of 16-bits.

High-speed number
crunching and bit I/O

Powerful instructions — like BCD add,
BCD subtract, 16-bit multiply with 32-
bit results, and compatible divide —
provide a number-crunching capability
unsurpassed by any single-chip
product.

Thirty-two on-chip, flexible, individ-
ually configurable input/output bits are
addressable for manipulation by power-
ful bit I/O instructions.

I/0 expansion modes permit up to
956 bits of external I/O to be added,
allowing easy interface to 9900 Fam-
ily peripherals and most industry
peripherals.

Advanced
memory-to-memory
architecture

Advanced memory-to-memory archi-
tecture makes the TMS9940 ideal for
interrupt-driven and extensive I/0
applications.

This innovative architecture features
multiple register files that provide ease
of programming and unsurpassed inter-
rupt response time.

The TMS9940 memory consists of 128
bytes of RAM and 2048 bytes of ROM.
Other features include 4 levels of inter-
rupts, plus an internal decrementer
which can be programmed as a timer or
event counter.

TMS9940 — Key Features

« 16-bit instruetion word

« Instruction set includes 16-bit
multiply and divide, BCD add
and BCD subtract

+ 128 bytes of RAM on chip

« 2048 bytes of ROM (or EPROM)
on chip ¢

» 64 general-purpose 16-bit
registers

« Program execution from RAM
or ROM

» 4 prioritized interrupts

« On-chip timer/event counter

« 32-bits integral general-purpose
1/0 bits — expandable to 256
external I/0 bits

« 4 MHz crystal operation —up to
117,000 interrupts per second

« 5-volt MOS technology

« Offered in a 40-pin, 600-mil DIP

Here-and-now availability
Perhaps just as important as the un-
matched capacity for design flexibility,
the 9900 Family is here-and-now and
readily available. It's the lowest cost
16-bit CPU family. And proven where it
counts most. In the marketplace. The
choice of hundreds of companies for a
wide range of systems and end
products.

Microcomputers mean high volume
and TI has unequalled production ca-
pacity and experience. In fact, T is the

largest supplier of single-chip micro-
computers and has shipped more than
the next two suppliers — combined.

9900 Family
development tools

Reliable, available, economical develop-
ment systems designed to boost pro-
grammer efficiency and cut costs.

The AMPL* prototyping lab: A com-
plete set of the software and hardware
development tools for the TMS9940 as
well as for other 9900 Family CPUs.
The AMPL system provides a real-time
TMS9940 emulator and a logic-analyzer
function to solve complex programming
and hardware debug problems.

TMS9940E: This EPROM version of
the TMS9940 is the ultimate prototyp-
ing tool, allowing in-field system check-
out, reducing turnaround time and
expense for code revisions.

Leadership staying power

TI has paced the industry through
generations of semiconductor in-
novation, pioneering the lion’s share of
major milestones.

The 9900 Family is an important part
of that leadership tradition. The 9900
Family is a fact. A production-proven,
available, deliverable fact.

The continuing introduction of new,
advanced 9900 Family CPUs, with TT’s
state-of-the-art technology and proven
production resources, demonstrates
TI’s total commitment to 16-bit
leadership.

That’s why you can design with the

TMS9940, confident in a family that’s a
reality today. Confident that the family
will grow with your needs to keep your
systems competitive at the leading
edge of tomorrow’s technology.
For more information about the
TMS9940, or any other 9900 Family
member, contact the TI field sales
office nearest you.
For details and spe-
cifications, write to
Texas Instruments
Incorporated, P. O. Box
1443, M/S 6404, Houston,
Texas 77001.

Fifty Years

(o) 4
Innovation
(o]

/]

TEXAS INSTRUMENTS

*Trademark of Texas Instruments Incorporated
© 1980 Texas Instruments Incorporated

INCORPORATED
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Four new PAL devices join the family

that’s making TTL logic obsolete.

They're here. Our 4 newest PAL
(Programmable Array Logic)
devices make a total of
13 in the instant custom
logic family that replaces
up to 90% of the entire
54/74 S and LS series
logic. Meet PAL16L8, an
Octal 16 Input AND/OR/INVERT
Gate Array, PAL16R8, an Octal
16 Input Registered AND/OR
Gate Array, PAL16R6, a Hex 16 Input Regls-
tered AND/OR Gate Array, and PAL 16R4,

a Quad 16 Input Registered AND/OR Gate
Array. And soon MMI will introduce two
additional PALs with arithmetic functions.

PAL — The Programmable Solution™
— saves you space, time and
aggravation.

A single PAL 20 pin SKINNYDIP™ can re-
place from 4 to 12 TTL devices. But pc board
space isn’t all you save. Lower system cost,
smaller inventory requirements, reduced parts

count and high-volume, off-
the-shelf, multiple sourced
availability,* make PALs the
most cost-efficient logic
devices on the market. And
every PAL can be pro-
grammed by any PROM
programmer with a PAL
personality module.

Get the right data book. Free.

For your complimentary copy of the new
Bipolar LSI Data Book and further informa-
tion on the revolutionary PAL logic family,
contact your local MMI stocking distributor or
sales representative. Monolithic Memories,
Inc., 1165 East Arques Avenue, Sunnyvale,
California 94086.

PAL, The Programmable Solution, and SKINNYDIP are
trademarks of Monolithic Memories, Inc.

*National Semiconductor Corporation is a licensed
alternate source for PAL.

Monolithic
Memories
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COMMUNICATION CHANNEL

High Bit Rate Satellite Data Communications
Supported by Statistical Multiplexer
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fer and frequency synthesizers convert 50M-bit/s chan-
nel input rate to nominal output rate. Output port fre-
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Up to four lines of serial synchronous
data, each at any bit rate from 100k to
48M bits/s (48M bits/s aggregate) can
be multiplexed and demultiplexed by a
model 781 statistical multiplexer when
connected to a full duplex 50M-bit/s
satellite communication channel. The
device is an outgrowth of a NASA con-
tract award to Aydin Monitor Systems,
401 Commerce Dr, Fort Washington,
PA 19034, to support high rate com-
munications in the space shuttle pro-
gram.

The multiplexer output can operate
slaved to an external primary standard
or to the communication channel
modem’s 50M-bit/s clock. In a free run-
ning mode the unit outputs data under
control of an internal 50M-bit/s clock
that is accurate to within one part in

38

107. A second identical data and clock
port is provided for use by a backup
recorder.

A transparent 4-channel data link is
made up of a multiplexer/demulti-
plexer connected in tandem through a
communications channel. Output of
channel data is continuous and at the
same nominal rate as the input.
Statistical multiplexing techniques,
partitioning input data streams, using
control information to format data in
equal size blocks, and transmitting
data from each port a block at a time
based on rate-determined priorities
make optimum use of the 50M-bit/s
channel bandwidth.

The demultiplexer recognizes blocks
or frames by detecting distributed syn-
chronization patterns in the received

data stream. Information is decoded to
the appropriate output channel which
buffers the data and smooths the
50M-bit/s burst rate input to the
nominal channel rate output.

Microprocessor control at the
operator/unit interface provides
for adaptive assignment of port
priorities based on input rate so that
the highest priority goes to the highest
rate channel. It also detects and
compensates for channel output rate
variation caused by Doppler effects in
the communication link and prev-
ents either loss or interruption of
data due to uncorrected differences
between measured and actual channel
rate.

Circle 517 on Inquiry Card
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PENRIL'S DATACOMM SOLUTION

Means Over 25 Modem Products toChoose From...

In selecting the best modem for
your data communication system,
consider existing equipment
compatibility, data volume, data
rate, transmission distance and
cost. Then choose from our FCC
registered modems . .. compatible
with Bell 103, 113, 202, 201, 212 or modems are installed, you choose
208 ...o0r CCITT V.22,V.26,V.27,  the field service plan . .. factory
V.29 compatible units for European return, on-site service by one of our
installation . .. or our low-cost, four hundred service locations or
short-haul modems for local data overnight spares delivery. But what
communication. really makes the Penril solution
uniqueisourself-contained diagnos-
tics. From the analog and digital
loop-back of our 300/1200 modem to
the more sophisticated integral
diagnostics of our 2400,
9600, Penril m dems

...With Complete
User Support.

Before your modems leave our
factory, they have been extensively
tested and burned-in by our quality
assurance team. Once your Penril

And, Penril Modems Are
Competitively Priced and
Ready to Deliver.

For additional information, call or
write Penril Corp., Data Com-
munications Division, 5520
Randolph Road, Rockville, Maryland
20852. 301/881-8151; TWX 710-
828-0522.

el
DATACOMM

... We Still Care.

’ CIRCLE 25 ON INQUIRY CARD
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All the ingredients in a
microcomputer system have
to be reliable. But one com-
ponent is especially critical.

Your EPROMs.

How EPROMs protect
your “value added.”
EPROMs, like our 2716,
contain a big part of the
value your company adds to
its products. EPROMs store
the special program that
makes your product perform
uniquely. And that program
typically represents an
investment of thousands of
engineering hours—and hun-
dreds of thousands of dollars.
If program memory fails, your
entire system goes down.
Intel invented EPROMs,
so we know their importance
in your product. In fact,
we've delivered
over 7 million

EPROMs—

more than any other manu-
facturer. This experience has
helped us perfect EPROM
technology. And it’s the
reason we're able to include
an Arrhenius Forecast with
every shipment of 2716s.

How we make them
reliable.

The Arrhenius Forecast
you receive with Intel”

EPROM s certifies that each
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Arrhenius Plot, above, projects component longevity
at different temperatures. By increasing temperatures,
Intel simulates extended EPROM operation to predict
life expectancy. Such a Reliability Forecast is included
in every shipment of Intel 2716 EPROMSs.

of 16,384 bits in every 2716
has been tested under ex-
treme conditions. All 2716s
undergo six critical tests:
burn-in, programming test,
electrical test, data retention
bake at 150°C, voltage margin
test, and erasure testing.

Recipe for Reliability

Your system is only as reliable as its EPROMs. That’s why
Intel delivers every 2716 with an Arrhenius Forecast.

Our Arrhenius Forecast
also gives you confidence
that you can count on Intel’s
2716s for years to come. Our
5 million hours of accelerated
life tests prove it. By simu-
lating extended EPROM
operation in your system and
using Arrhenius extrapola-
tion techniques, we're able to
forecast reliable bit storage
of today’s 2716s until at least
the year 2002 A.D It’s one
more example of the steps we
take to build safety into your
EPROM purchase.

Send for our recipe.

Because your whole system
depends on its EPROMs, it
pays to insist on an Arrhenius
Forecast with every ship-

ment of 2716s. For a com-

20 plete summary of Intel’s
latest EPROM relia-

0 = i
/ﬁ%%ility study and Arrhenius

extrapolation techniques, get
our 2716 Reliability Report,
RR19. For your free copy,
contact your local distributor
or Intel sales office. Or write
Intel Corporation, Literature
Department, 3065 Bowers
Ave., Santa Clara, CA 95051.
Or call (408) 987-8080.

*Seatistical calculation

intal delivers.

Europe: Intel International, Brussels, Belgium. Japan:

Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
Components, Pioneer, Wyle/Elmar, Wyle/Liberty,

L.A.Varah and Zentronics.

CIRCLE 26 ON INQUIRY CARD




COMMUNICATION CHANNEL

Instrument Provides
Half-Channel Testing of
uLaw Codecs

Separate, direct A-D and D-A
measurements, as well as analog to
analog measurements of codecs using
the p255 encoding law are enabled by
the AMS-952 automatic measuring
system. According to the manufac-
turer, W & G Instruments, Inc, 119
Naylon Ave, Livingston, NJ 07039, the
system provides the first feasible
means by which codec manufacturers
can enter a bit stream to make such
measurements.

The system is housed in a standard
72" (183-cm) high rack. It is controlled
by a Hewlett-Packard 98255 desktop
calculator and is comprised of a fre-
quency selective level meter, wideband
noise meter, level generator, 4-tone
noise source, PCM channel
demultiplexer, PCM channel generator,

Automatic measuring system.
Codecs are checked by accurate
and repeatable measurements of
coder and decoder transmission
test parameters using u255 en-
coding law

42

and impedance/switching panel. It can
be expanded for card, channel bank,
and switch testing, as well as for use
with A-Law PCM equipment with a
minimum of hardware and software
reconfiguration.

Key transmission tests on the codec
include signal to distortion ratio (quan-
tizing noise), idle channel noise, level
tracking, insertion loss, frequency
response, intermodulation distortion,
and crosstalk.

Frequency response is measured
over the entire voice channel to +0.05
dB accuracy. Level tracking
measurements from 3 to below —60
dBmO can be made in steps of 0.1 dB
with accuracies to a hundredth of a
dB. Signal to distortion values of bet-
ter than 40 dB are measured, as well as
idle channel noise figures below 0
dBrnCO. Measurements of the 60-Hz
and out of band rejection char-
acteristics are also provided.

When configured for uLaw codecs,
the system meets the appropriate
recommendations of AT&T Com-
patibility Specification 43801 and Bell
System Publication 41009.

Circle 518 on Inquiry Card

Module Implements
Serial Data Link

Another module added to the TM990
family (Computer Design, July 1980,
p 44) provides interface logic required
to implement a long range serial com-
munications link between two or more
TM990 systems. The TM990/308 in-
dustrial control module (ICM) extends
the range of the CPU module and can
communicate with an additional 31
308 over distances to 10,000 ft (3048
m) at jumper selectable rates of 1200,
2400, 4800, or 9600 bits/s. Each unit
provides an industrial line or RS-232-C
interface that can be used with twisted
pair or telephone lines, respectively,
for long range communications in
distributed processing systems.
Available from Texas Instruments
Inc, PO Box 1443, Houston, TX 77001,
the module communicates in three
modes: by serial transmission over the
link from one ICM to another; through
interrupts between microcomputer
and ICM; and by handshaking using
the communications register unit (CRU)
for byte and status bit transmission to

and from host microcomputer and the
ICM. CRU interface is used to transmit
data bytes, error codes, and status bits
used for handshaking.

The module features jumper selected
point to point or multipoint operation.
It has a lk-byte RAM expandable to 2k
bytes, and a 2k-byte expandable to
4k-byte EPROM. A separate
RS-232-C interface is compatible with
Bell 203 modems. The industrial inter-
face uses isolated (1500-Vrms) differen-
tial twisted pair line driver/receiver
stages. Hardware cyclic redundancy
checking by the onboard TMS 9903 serial
10 controller, and 15 jumper selectable
interrupt levels are provided.

The module is compatible with the
company’s 990 minicomputers and
PM550 controllers. It is built on a stan-
dard TI 990 format with board dimen-
sions of 11 x 7.5" (28 x 19 cm).

Circle 519 on Inquiry Card

Satellite Network to
Test Local Data
Distribution Methods

Earth stations owned, operated, and
installed by Satellite Business Systems
(SBS) of McLean, VA, will be located at
sites in San Francisco, Calif, and New
York City, NY, to form a demonstra-
tion network that will test alternative
techniques for local distribution of
high speed data in metropolitan areas.
In each city existing cable TV facilities
will be used for local distribution to
user locations at data rates to 56k
bits/s. In San Francisco only, the test
will include a microwave radio cellular
system as another medium for local
area distribution.

The demonstration network is being
established by SBs; Tymnet, Inc,
Cupertino, Calif; and a third entity
formed as a partnership between
M/A-COM, Inc, Burlington, Mass, and
Aetna Life & Casualty, Hartford,
Conn. Scheduling of the tests depends
on the outcome of a filing now before
the FCC.

First of three SBS stations that will
provide communications services via
satellite will be the San Francisco
earth station at 155 5th St, northern
data center of the Crocker National
Bank. The second will be at El Segun-
do, Calif, site of the bank’s southern

(continued on page 44)
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G
COVERS THE COURT

.with new, low-priced printers for small businesses

Now small businesses can have the advantage
of Centronics performance. We have new
models to meet the needs of small businesses —
a selection that covers the court. And we've
followed-through by pricing them lower than
other printers that can’t match Centronics’
features and reliability. :

TOP-RANKED TEAM We understand your
small business needs —that’s why Centronics
has sold more printers to the small business
market than anyone else. We have new, fully-
featured models designed for small business
applications. High throughput for inventory
control. Full 132-column width for accounts
receivable. Versatile forms handling capability
for invoicing, payroll, and statements. Plus

excellent print quality for labels and listings.
The bottom line: with Centronics, small busi-
nesses can have mainframe performance at
micro prices.

READY FOR ANY TOUR These printers are
designed to deliver maximum in-service time, a
key consideration for a small business. And we
have the largest worldwide service organization
of any independent printer company.

For more information on the 700 Series: call
(603) 883-0111, or contact any of our 15 U.S.A.
or 9 international sales offices. Centronics Data
Computer Corporation, Hudson, New Hampshire
03051.

Always use genuine Centronics ribbons and
accessories.
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data center, and the third will be in the
Wall Street area of New York City.
This system includes relatively small
earth stations, most with 5.5-m dish
antennas, that can be placed on
customer premises. Featuring all

digital high capacity channels, the
system enables integration of voice
and data communications into a single
network and addition of such applica-
tions as high speed document transfer
and video teleconferencing.

*3230.

The new 75 ips TDX
Series Il Tape Drives -
Priced from $3550

in OEM quantities.*

Fully IBM compatible. No program
restrictions. Industry standard
interface. Patented low inertia tape
tensioning system.

*Includes complete 800 or 1600
bpi tape drives in 100 per year

quantity. Dual Density 800/1600
bpi version — $3750.

Contact Tad Richardson for
additional details.

CIRCLE 28 ON INQUIRY CARD

I00C ‘81 Calls for Papers

The third international conference on
integrated optics and optical fiber
communication, 100C ’81, jointly spon-
sored by the IEEE Quantum Elec-
tronics and Applications Society and
the Optical Society of America, has
issued a call for papers. The con-
ference is to be held at the Hyatt
Regency San Francisco, San Fran-
cisco, Calif, Apr 27-29, 1981, and will
provide an interdisciplinary forum for
information exchange in the areas of
basic research, component develop-
ment, system engineering, and hard-
ware manufacture.

Prospective authors are invited to
submit original papers, not previously
presented or published, that describe
new technical contributions in such
subject areas as

Fibers and cables: Basic wave-
guide phenomena, fabrication tech-
niques, materials, characterization, in-
stallation techniques, reliability
testing, and prediction;

Connectors, couplers, equipment,
systems, and transmission techniques:
Couplers, connectors, splicing tech-
niques, devices, test equipment,
transmitter and receiver equipment,
modulating and multiplexing formats
and techniques, telecommunication
and special applications systems,
system trends and costs, performance,
reliability considerations, and future
projections;

Integrated optics and active
devices: Dielectric waveguide and op-
tical circuit phenomena, planar
waveguide fabrication techniques,
passive waveguide devices, integration
of optical devices into circuits, applica-
tions of integrated optical technology,
active waveguide devices, laser diode
fabrication and performance
characterization, and developmental
photodetector progress.

Authors are requested to submit two
copies of a separately typed 35-word
abstract and a 200- to 500-word sum-
mary, with a set of figures suitable for
publication to 100C 81, c/o Optical
Society of America, 1816 Jefferson PI,
Washington, DC 20036. Deadline for
submission of papers is Nov 28, 1980.

Further information about the
technical program may be obtained by
writing the Conference Manager,
Barbara Hicks, at the above address,
or by calling 202/223-8130.
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Toshiba offers 16K Dynamic RAMs in
all three speeds: 150, 200, and 250 nano-
seconds. And our actual customer rejec-
tion rate is well below Yo of 1%.

But that’s nothing new. Toshiba’s rep-
utation for quality has been well-known
for years.

THE NEW PRIMARY SOURCE
FOR 16K DYNAMIC RAM:s.

For that matter, so has our reputation
for quantity. And now we've got more
to back it up with than ever before.

We've got a new manufacturing plant
in Sunnyvale, California. And the capac-
ity to deliver a wide variety of memory

Like NMOS and CMOS static RAMs,
EPROMS, and microprocessors.
Remember.
We don’t plan on being a
primary source by offering
second-rate service.

and miCTOpI'OceSSOI" pI"OdUCtS. Send for your free “Memory and Mieroprocessor Product Guide”

TOSHIBA AMERICA, INC.

2151 Michelson Drive, Suite 190, Irvine, CA 92715 (714) 955-1155
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Statistical Multiplexer
Incorporates Dual Data Links

Traffic balancing series |l Microplexer. Multiplexed data are split between
two independent links that have combined throughput of 19,200 bits/s.
Configuration can be used to optimize high throughput applications or to
provide redundancy in case of link or modem failure

As additions to the series II
MICROPLEXER™ family of statistical
multiplexers by Timeplex, Inc, One

Communications Plaza, Rochelle Park,

NJ 07662, traffic balance multiplexers
M2407 and M2427 are used at both

remote site and CPU. They incorporate
two built-in data links, each connected
to a similar unit at the same or at a
remote site. The units automatically
assign channels to each of their links
and reassign them dynamically de-
pending on traffic volume and link
efficiency. K

When loading nears a peak on one
link the devices automatically shift
channels to the other link for
troublefree throughput. In the event of
failure or line quality degradation on
one link, all channels will be assigned
to the other.

The M2427 incorporates a super-
visory port that allows system monitor-
ing and the furnishing of network
operating statistics. The units have
four 9600-bit/s data channels, ex-
pandable to 24, with an aggregate in-
put rate of 38.4k bits/s, expandable to
230.4k bits/s. Each of the two syn-
chronous links has a data rate of 9.6k
bits/s.

Circle 520 on Inquiry Card

Processor System Adds
X.25 Interface Software

A licensed software program product
called X.25 Interface for public data
networks has been announced by NCR
Comten, Inc, 1950 W County Rd B-2,
St Paul, MN 55113. It enables the
firm’s 3600 communications processors
to function as packet mode data ter-
minal equipment (DTE). Users can at-
tach their terminals to public data net-
works and terminate them at a 3600
frontend processor connected to an
IBM compatible host.

Release 1.0 of the product allows in-
terface with GTE Telenet in the U.S. and
with DATAPAC in Canada. Support for
additional public data networks that
conform to CCITT Recommendation
X.25 will be added in the future.

The interface can be generated to
support more than one public data net-
work in the same processor. It per-
forms call establishment, virtual cir-
cuit management, packet assembly
and disassembly, and statistics collec-
tion functions of a packet mode DTE.

46

3600 FEP

CO-RESIDENT
SCS

EP - EMULATION PROCESSING
SCS - SYSTEM CONTROL SOFTWARE

START/STOP
TERMINALS

X.25 Interface Release 1.0
configuration. Included are
packet adapters, network
call processing software,
and X.25 interfaces for GTE
Telenet and DATAPAC net-
works operating on Comten
3600 frontend processors

Start/stop terminals attached to an X.25
public data network can access host
resident applications through the pro-
cessor nodes without modifications to

those applications, application super-
visors, or access methods.

Circle 521 on Inquiry Card
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DeAnza's new IP8500 is the better image processing
and display system . . . by a factor of four.

Four times more powerful. Four times more
memory. Four times more interaction.

Four memory controllers handle up to four image
memories per controller. This gives you an
unprecedented capacity of up to sixteen 512x512x8
bit image memories to easily process 8 and 16 bit
data with 32 bit results.

To meet your growing image processing needs,
the IP8500 offers features you'd expect to pay much
more for. Features like independent integer zoom in
both the X and Y axis from 2:1 to 8:1 on each
memory channel; special functions for histograms,
real-time multiplication, rotation and warping, as
well as high speed vector generation, up to four
separately controlled dual cursor generators, four
ASCII overlays and four special function generators.

The IP8500 is the better image for people respon-

DE aNIA
SYSTENS

v
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De Anza GIVES YOU

A BETTER IMAGE...

sible for
LANDSAT
analysis, non-
destructive ‘
testing, process |
control syn-
thesis, remote
sensing, three-dimensional computer graphics or
other image processing and analysis applications
calling for single or multi-station high resolution
color, multi-image monochrome or pseudo color
displays.

To improve your image X4, find out more about
the DeAnza 8500 today. Call or write:

De Anza Systems Incorporafed

118 Charcot Avenue e San Jose, CA 95131 e (408) 263-7155
TWX: 910-338-7656

GIVE YOURSELF A BETTER IMAGE
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IMAGINE

- Its possible fo select the precise board

] functions you need for your application

; while enjoying the power of the most

| advanced microprocessors made, Zilog's
- 78,780 and Z8000.

| ‘The Zilog Computer Module concept
is built around the high-performance

; Z-Bus™ Backplane Interconnect system, and
X its complementary family of microcom-

: puter board designs and software tools.
! Applications oriented, the ZCM concept

i lets you take full advantage of the capa-
bilities of each Zilog microprocessor—

e e e e e e ey
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plus tomorrow’s 32-bit data structures.

Select from either of two sizes of
board families, both of which can share N
the same backplane. ZCM™-1 Single- -
Size Boards (6.3" x 3.9") provide afullmenu
of basic functions. ZCM-2 Double-Size |
Boards (6.3" x9.2") provide the power you
need for more complex applications.

The Zilog Computer Module concept
is exciting—and cost effective. For the
details, write: Zilog, Dept. G, 10460 Bubb
Road, Cupertino, CA 95014. Or, call |
your nearby Zilog distributor. o
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UNPRECEDENTED FREEDOM

TO SOLVE YOUR SYSTEMS APPLICATION
PROBLEMS. ZILOG’S COMPUTER
MODULE CONCEPT. TODAY. FROM ZILOG.

T - s “Mix and maich”

. =- | board sizes make
28, 280 and Z8000 systems
design easier than ever.

Zilog's single function ZCM-1 Single-Size
Boards can be combined on the same
bockpk:ne with the more powerful ZCM-2 ,

- Double-Size Boards. You build up the precise ’
seluﬁon you need for your application
wM\om vhe need fo ;m/ for—or support—
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System Locates Faults in
Fiber Optic Cables

A proprietary optical coupler that
minimizes mode selectivity of the
backscatter signal is a feature of the
FIBERSCAN™ series 50 optical time do-

main reflectometer (OTDR) offered by
Times Fiber Communications, Inc, 358
Hall Ave, Wallingford, CT 06492.
Detection of all backscatter signals
without modification or energy loss is
assured by a single fiber interface,
equal to or larger than most fibers
under test.

Included in the portable modular in-
strument are series 50 plug-in module,

power supply

Series 50 OTDR shown at left with mainframe and oscilloscope, and at right with

Tektronix series 503 mainframe with
integral power supply, and. SC504
oscilloscope. Both the OTDR, as a
module for -use with any wideband
oscilloscope, and the compatible
Tektronix 501 power supply may be
purchased separately.

The fiber to be tested is aligned to a
specially designed coupler that per-
mits accurate and consistent analysis
of all mode structures. A variety of con-
nector mountings is available.

By generating high intensity opti-
cal pulses and measuring back-
scatter attenuation and time intervals,
the unit determines waveguide
characteristics and locates a broad
range of faults in fiber optic cables.
Use of an avalanche photodetector in-
stead of a photomultiplier tube to op-
timize spectral response and linearity
provides high sensitivity to breaks,
splice and connector losses,
distributed attenuation, and other
parameters. The instrument has a
70-dB end enhanced loss capability
and has been health certified by the
U.S. Bureau of Radiological Health.
Circle 522 on Inquiry Card Od

WANT TO SEE HOW TO RELOAD
OUR TWO-TRACK TRANSPORT?

50

CIRCLE 32 ON INQUIRY CARD

MFE’s auto-reloading, one-
megabyte, two-track cassette
transport.

MFE's 452 series two-track transport
automatically reloads itself for the sec-
ond track. So in effect you get twice the
storage of ordinary transports from a
single load —up to one megabyte.

In addition, the 452 has the industry’s
only permanently aligned tape head. It's
actually bolted down to the baseplate so
it never needs adjusting.

You'll like MFE's new door design, too.
It's extremely easy to load, and there are
no linkages or complicated mechanical
parts to go wrong.

And our tape handling system is so
advanced it's virtually mistake-proof.
Even if you accidentally eject the cas-
sette while it's running at 120 ips, you
won't damage the tape.

MFE’s 452 series is available with or
without a door. We also offer the 250
series single-track transport.

If you'd like to see a demonstration of
our auto-reloading cassette, contact us.
But we can tell you now. You won't

see a thing.

Call 800-258-3884.

Or write MFE
Corporation,
Keewaydin Drive,
Salem, NH 03079.
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Ultimately, all terminals
require semcmg

So why not buy

the one with theultimate
service policy?

No other daisywheel terminal
manufacturer offers a more com-
plete service policy than Qume.
It works basically like this:

All Qume Sprint 5® dealers
are distinguished as either

“service” or “standard” dealers.

Service dealers provide end-user
warranty service on all machines
they sell, including spare parts
and trained personnel.

Standard dealers offer
a 90-day on-site service
warranty with Sorbus,
Inc., which has service
centers in 32 major cities.

DEALER
SERVICE Te': (408)942-4000. TWX:

But if you don’t work near one of
these service centers, for
warranty service you can send
yourterminaltothe nearestQume
“depot’ located in Texas, California
or New Jersey.

Even the most reliable termi-
nals in the business are ultimately
going to need servicing. But with
Qume, you'll never have to worry
about service problems. For fur-

ther information call or write

Qume, 2350 Qume Drive,

San Jose, California 95131.

910-338-0232.

QUME "DEPOT™

804 4 sn‘ws :

(I I BN EEXS |

Printer Products Division
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IT is the

difference
efween too

DATE: §8/25/88

SHIP VIA:AIR EXPRESS

DELIVER 10:
ENCTNEERTNG

DESCRIPTION

QUAN. | PRICE

REMARKS

TOTAL

intermediate Terminal




Just when you thought you
were totally confused by the incred-
ible variety of “smart” computer
terminals on the market, Lear Siegler
brings you exactly what you need.
It is IT the Intermediate Terminal™
video display

IT banishes all the confusing
claims being made in the computer
marketplace by compressing the
broad spectrum of “smart” termi-

REDUCED
INTENSITY

BLINKING

[ HHH M N
M
A
RN b

UNDERLINING

nals into [Tself. Now, when you're
looking for a terminal that isn't too
smart but isn't too dumb either, [T
is perfect for the job. And instead
of having to weave your way
through the confusing forest of
“smart” terminals, just look for

IT Because IT is enough.

IT brings you the same high
standards and solid workmanship
that made its cousin, the Dumb
Terminal® video display, a legend in
its own time. IT may be of average
intelligence, but there's nothing aver-
age about IT's consistent, quality
performance and sensible features.

IT is completely self-contained,
with full editing, formatting and
protected field capabilities. Not to
mention a microprocessor which
increases reliability and ease of use.

TWO PAGES ARE
BETTER THAN ONE.

The list of IT's special features

TWO PAGES OF MEMORY
(3840 CHARACTERS)

could go on all afternoon. Out-
standing among them are the two
pages of display that are standard
with IT. Use them both and get up
to 3840 characters of display poten-
tial. Or, allocate the second as a
print buffer and be sending data
on page two while entering data
on page one.

Each page has the following
independent page characteristics:

HIGH RESOLUTION
MONITOR (7 X 11 DOT MATRIX)

BUSINESS
GRAPHICS

FULL TEXT
EDITIING

REVERSE
VIDEO

protect, program mode and cur-
sor retention. And when you change
from one page to another, these
characteristics are stored in mem-
ory to be recalled at another time,
letter perfect.

IT" HAS QUITE A DISPLAY.

With IT, specific areas are desig-
nated as protected fields. They can't
be typed over unless you remove
the terminal from the protected
mode. Even your remote computer
can't overwrite the protected fields
until IT is removed from the pro-
tected mode. Background (protected
data) can be displayed at a lower
intensity, while foreground is dis-
played at normal intensity and may
be modified. You can even tab the
cursor forward and backward to
the start of each unprotected field.

And when you depress [T's
special function key, a special func-
tion sequence is transmitted. The

remote computer is then in full con-
trol. And all control functions that
can be initiated from the keyboard
can also be executed from the
remote computer.

Also on IT full or half duplex
operation is switch and keyboard
selectable. You can also choose
from conversation or block trans-
mission, which can be initiated
by you or the computer. In block
mode, a line, a message or a page
can be transmitted in its entirety.

IT" IS NOT JUST ANOTHER
PRETTY FACE.

IT's editing capabilities allow
you to clear the screen, or use the
cursor for a character change. In
addition, IT comes complete with
character insert and delete, line
insert and delete, erase to end of
line/field/screen, and tab and back
tab. IT's full controls also allow you
to skip protected fields, backspace,
forespace, move up, down, return,
home, and new line.

And when it comes to behavior
modification, IT has few peers
Because IT comes with a factory
installed personality for selected
parameters. Such as an alternate
ESCape sequence lead-in, in addi-
tion to the standard ESCape. A
different End Block character. A dif-
ferent New Line character sequence.
A different field separator. And
a function sequence preamble.

FIND OUT THE WHOLE
STORY ABOUT IT.

The people at Lear Siegler
would be more than happy to fill
you in on all the details about IT.
Just drop us a line or call. Because
IT is worth it.

LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

IT, the Intfermediate Terminal
from Lear Siegler.

Lear Siegler, Inc./Data Products Division, 714 North Brookhurst Street, Anaheim, CA 92803 800/854-3805. In California 714/ 774-1010.
TWX: 910-591-1157 Telex: 65-5444. Regional Sales Offices: * San Francisco 408/263-0506 * Los Angeles 213/454-9941 + Chicago 312/279-5250
« Houston 713/780-2585 + Philadelphia 215/245-1520 * New York 212/594-6762 * Boston 617/423-1510 * Washington, D.C. 301/459-1826

+ England (04867) 80666

IT™ Intermediate Terminal™ and Dumb Terminal® are trademarks of Lear Siegler, Inc
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Heterogeneous Element Processor
(HEP) is a 64-bit high speed digital
computer that provides high speed
parallel processing of heterogeneous
data elements. Denelcor, Inc, 3115 E
40th Ave, Denver, CO 80205, designed
the system for use in scientific or com-
mercial applications that effectively
use its 10M- to 160M-instruction/s pro-
cessing speeds. This throughput is
made possible by the unit’s implemen-
tation of multiple instruction/multiple
data stream architecture.

This concept, called MIMD architec-
ture, achieves high performance at low
cost by keeping all processor hardware
active executing multiple parallel pro-
grams simultaneously. With this ar-
chitecture, there may be several
cooperating programs or processes
within each independent program.

PROCESS EXECUTION MODULE

MEMORY UNITS

CONTROL UNITS

FUNCTION UNITS

CREATE FUNCTION UNIT | SFU | SPARE [ SPARE| +
AT TSl ] L LA
£
DIAGNOSTIC , =2~ INTERFACES v
MAINTENANCE | oo oI PERIPHERALS SWITCH
SUBSYSTEM ==
SWITCH I.______',_@’_J_ SUBSYSTEMS
ity | EXTERNAL |

i FILE |
@ gBSYSTE_IE ]

il ==y

DATA MEMORY MODULE

Designed for high speed large scale scientific com-
puting, Denelcor’s 64-bit HEP computer is capable of
executing up to 160M instructions/s. System con-
tains multiple process execution modules, data

Because the multiple instructions be-
ing executed concurrently are in-
dependent of one another, execution
of one has no influence on execution of
the others, allowing processing to be
fully parallel at all times.

HEP consists of process execution
modules (PEMs), data memory modules,
and support processors interconnected
by a high speed data switch network.
All data memory modules are accessi-
ble by all PEMs. Thus processes ex-
ecuting in parallel in one or several
PEMs may cooperate by reading and
writing shared information in the data
memories. Parallel processes syn-
chronize and pass information back
and forth using the fulllempty at-
tribute of each data memory location.
HEP instructions may automatically
wait for an input data memory location

to be full before execution, and leave
the location empty after execution. In-
structions may also wait for an output
location to be empty before execution
and leave it full after execution. This
communications discipline allows pro-
cesses to conveniently and unam-
biguously pass information to other
processes while executing. The
full/lempty attribute ensures that reads
and writes of interprocess variables
will alternate and no information will
be lost. For locations used exclusively
within a process, the attribute is ig-
nored and memory is accessed conven-
tionally.

To efficiently manipulate data, each
PEM contains 2048 internal general
purpose registers. PEMs automatically
detect and flag normal arithmetic

(continued on page 58)

PROGRAM MEMORY

REGISTER
MEMORY

CONSTANT MEMORY

TASK
QUEUES

PROCESS
QUEUE

CONTROL UNITS

CFU

IFU * » | SPARE | SPARE | SPARE| HA

j|———— DAC
| ADC

CLOCKS
DISCRETE 1/0

Process execution modules within
HEP contain 2048 internal general
purpose 64-bit registers. Up to 64
user

processes may exist

simultaneously in each PEM. Data
memory reference instructions allow

memory modules, and support processors intercon-
nected by high speed data switch network

54

partial word and byte addressing.
Each module executes up to 10M in-
structions/s and up to 16 modules
can exist in system
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The OEM Tape Transport For The 80’s.

Now, Datum innovation brings you the next generation
in mini-computer magnetic tape transports, the D-451. A
transport that thinks for itself thanks to Datum’s smart new
single-board microprocessor.

Self diagnostics, a reduced electronic component count
and hybrid chip read amplifiers are examples of Datum’s
entirely new microprocessor design architecture.

You won’t need an external test box with the D-451.
Fault-isolation, and skew verify alignment are among in-
ternal microprocessor controlled self-test diagnostics.

An embedded Dual/Density formatter controls up to
four tape transports.

Every aspect of the intelligent D-451's design and
engineering makes its contribution in superior performance

CORPORATE HEADQUA
HEADQUARTERS, DATU
OFFICES, CANADA, Willc
EAST COAST, Mountainsi

Tel: 408/249-5370; N
PPD105R
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and reliability when reading and writing IBM/ANSI-com-
patible, 2" magnetic tape. Featured are: 7-or 9-track, NRZI
and PE formats; dual format is standard for 9-track. Phase
Encoded density is 1600 BPI, while densities of 800, 556 and
200 BPI are available for NRZI.

And Datum’s painstaking research provides the D-451
with IBM tape-path geometry, ceramic blade tape cleaners,
photoelectric write ring detection, low-inertia capstan drive
and digital write deskew control.

Find out more about the reel thing, the tape transport
that thinks for itself. Call or write your local Datum repre-
sentative or Datum Inc., 1363 South State College Boule-
vard, Anaheim, California 92806. (714) 533-6333.

patuminc

e Blvd., Anaheim, CA 92806, Tel: 714/533-6333, TWX: 910/592-1289, Telex: 68-5579 « EUROPEAN
. DATUM House, Harlington, Middlesex, England, Tel: 01-897-0456, Telex: 935-398 ¢ DATUM SALES
491-6960, Telex: 06-966857 EOR TOR; MOUNTAIN STATES, Denver, Colorado 80232, Tel: 303/693-3414;
- 201/654-5590; MIDWEST, Des Plaines, lllinois 60018, Tel: 312/296-1064; SAN JOSE, San Jose, CA95117,
IMAD1701, Tel: 617/872-6911.



Regional Headquarters

Western Central Eastern - Stocking Distributors:
20430 Town Center Lane, Suite 5-F 6200 Savoy Drive, Suite 704 594 Marrett Road, Suite 22~ Anthem » Bell « CAM/RPC « Diplomat e Future
- Cupettino, CA 95014 : Houston, TX 77036 . lexington, MA 02173 Jaco « Marshall « Milgray « RC Components
~ (408) 255-89N 7] (o) 8011642 Resco ¢ RM Electronics e Sterling
i . TWX 710-326-1413 Time » Western Micro Technology
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The Better Choice In MICIORIOCESSOIS

HITACH HIOO Series

Hitachis

availability at competitive cost

Hitachi 6800/68000 Series (available in all popular speed grades: 1,15, and 2 MHz).

Hifachi Exponds Your Opﬂo s with New 8-Bit and 16-Bit l\/hcroprocessorTechml
designers easily upgrade a 4-bif systern'io a ’frUe (

expdal tell ‘g:. ® ‘:,“ series 1ec nr OIC \
i H'n’)\/(;T"' \ :Mg T  all-new, single chip 6¢ /ls Call the way to 64K—10 help answer Your
microcompurer T lis Nnew advance lets you designers most demanding needs.

When it's time to selec t 6800 s -
microprocessors, consider the extras only Hifachi 8-bit architecture,
can offer qx iality, reliability, and immediate Hitachi is sure to have a 6800/68000 series

microprocessor, along with a wide selection of
~ompatible memory devices. These range from

Part No. Description Availability | Replaces Part No. Descriptfion l Availability Repiqces
8-Bit Multi-Chip 8-Bit Single Chip

HD46800 ‘ Now 68 HD6801 hip, clock Now 6801
HD46802 k RAM Now eyl o

i L B ol 4 HD6805 1 chip, clock
HD46821 A Now 6821 11K By/te

HD46846 ; M low 84 A Byte RAN

HD46856 ACI/ 6851 8-Bit Multi-Chip (Enhanced)

g HD6809 | High performance

6809

Clire
AN | I

Hitc ]

fechnical information

e
- -
-

-
- -
-
—_
—-—
-
—
—_—

HITACHI

Hitachi America, Lid, Electronic Devices Sales and Service Division
1800 Bering Drive, San Jose, CA 95131 (408) 292-6404

Syrmibol of Semiconductor Quality, Worldwide
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HD46502 low ,
HD46503 | | Now 6843 16-Bit Multi-Chip

Hpseer HD68000 | 16-Bit CPU Ath 68000
HD46505 I Now 684t Quarter

HD46508 NEW HD68450 | 16-Bif DMAC TBA 68450

> the reader service card, or call your local
Representative or Distributor for full
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errors (overflow, underflow, etc) and
may generate traps on occurrence of
these errors. Programs within a system
are protected from each other and
relocated in memory by a set of reloca-
tion/protection registers in each PEM.
This allows multiprogramming with
full isolation of one user from another.

All data and instruction words are
64 bits long, although PEM data
memory reference instructions allow
partial word and byte addressing.
Memory bandwidth is 20M words/s/
PEM, including the data switch net-
work. Each PEM executes up to 10M in-
structions/s. The architecture of the
switch network allows up to 128
memory modules of up to IM words
each and up to 16 PEMs. This range of
system configurations results in speeds
up to 160M instructions/s on 64-bit
data and memory sizes up to 1G bytes.

Systems may include high speed
realtime 1/0 devices connected to the
data switch network. These devices
operate at memory speeds up to 80M

bytes/s. Normal 1/0 devices are con-
nected to the HEP system through sup-
port processors; thus standard com-
mercial 1/0 devices and controllers may
be used for routine /0 functions. All
standard 1/0 devices are accessible
through operating system and FOR-
TRAN I/0.

Both normal and synchronized
memory access are available to the
FORTRAN programmer as well as the
assembly language programmer. Soft-
ware modules in both FORTRAN and
assembly language may be distributed
across several PEMs to achieve in-
creased throughput. In general, design
of a parallel program is not affected by
whether the program runs in one or in
several PEMs.

Creation and termination of parallel
processes in an MIMD program is a
hardware capability directly available
to the programmer. Processes are
created or terminated in 100 ns by ex-
ecution of a single system instruction.
Thus processes may be created at any

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

The BAC-HASP features:

* Console support, duplicate character compression, and bi-directional communications allowing multiple

devices to operate at the same time

* Optional modem eliminator configuration for local attachment

* 4k bytes of huffer storage for improved throughput

* Exceptional versatility, providing several applications to the user
Applications: Printers, Plotters, Graphic CRT's, Mini Computers, Card Readers, Cassettes, Cartridges,

Mag Tape
KMW Systems produces a variety of protocol
converters including 2780, 3780, 3270 and

Honeywell GRTS protocols. For more informa- 3
tion, call or write: =

<

8307 Highway 71 West
Austin, Texas 78735
512-288-1453
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point in a program where additional
parallelism is required and terminated
as soon as their function is accom-
plished. Up to 64 user processes may
exist simultaneously within each PEM
in a HEP system.

HEP systems support a batch
operating system with FORTRAN and
assembler programming languages.
The operating system provides input
and output spooling, batch job
scheduling, and full operator control
of the system. FORTRAN is an extended
ANSI FORTRAN IV with added parallel
capabilities, providing the program-
mer with the means for explicit
parallel programming. Assembly

‘language allows users to access all

system capabilities efficiently. The in-
teractive maintenance language pro-
vides sophisticated debugging
capabilities. It is used in conjunction
with maintenance hardware, either test
slots in the mainframe or offline test
fixtures.

Circle 420 on Inquiry Card

Products and programming an-
nounced by International Business
Machines Corp, Data Processing Div,
1133 Westchester Ave, White Plains,
NY 10604, including an attached pro-
cessor, a switching facility, and two
direct access storage devices (one of
which can store over 2.5G char of in-
formation), significantly increase the
capacity and performance of large
303X computer systems. Enhancements
to the large system control program,
multiple virtual storage (MVS), provide
improved systems. and processor
storage management for 303X pro-
Cessors.

Attached processor 3042 model 2 of-
fers up to 12 channels (six as stand-
alone and an optional group of six), ex-
panding the maximum number of
channels available to users of the 3033
attached processor complex to 28 in
order to supply greater system capaci-
ty and versatility. The 3814 switching
management system permits computer
operators to electronically vary the in-
terconnections between processors and

(continued on page 60)
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This popular‘Audiotronics data display is one of
our 48 standard models. We have sold thousands
of them to giants in the industry. Maybe it's perfect
for your requirements. If not, talk to us about your
specifications. We're dedicated to innovative
product design, quality production standards and
complete customer satisfaction. Whatever you
need, we have the experience and talent to
design it, or improve it. Contact us today.
Model DC-946 features:
® modular construction
e 5" cathode ray tube (12.7 cm)
® solid state
e DC operation—12V dc inputs
® choice of signal inputs:

TTL (standard)

Composite video (plug-in module)

e standard 15,750 KHz horizontal scan
frequency

® 650 lines resolution

VIDEO DISPLAY DIVISION
530 FIFTH AVENUE NW. NEW BRIGHTON, MN. 55112 - (612) 633-3131
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TECHNOLOGY REVIEW

‘peripheral equipment in large systems.
The system can store up to 78 con-
figuration descriptions and help
manage interconnections of control
units including 3880 storage control
models and processor channels.

Controlled by one or two 3604 model
6 keyboard/display units, the 3814s sup-
port interconnection of up to 128
switching nodes—managing as many
as 16 channels and 8 control units or 8
channels and 16 control units. In com-
plex data processing installations, this
can result in simpified operations and
increased efficiency.

Direct access storage devices feature
advanced technology and compact
design and attach to most large pro-
cessors. The 3380 can store up to 2.52G
char of information—almost four
times the capacity of a 3350. With the
data streaming feature available on
3031, 3032, and 3033 processors, the 3380
can transfer data at up to 3M char/s.

The 3375 disc storage device holds
more than 800M char of data and
attaches to 4331 group 2 and 4341 pro-
cessors as well as to 3031, 3032, and 3033
processors equipped with data stream-
ing. Average seek time is 19 ms.

An extension of channel protocols,
data streaming doubles the data rate
on the first two channels in a processor
channel group, enabling users to take
advantage of the data transfer rate of
the direct access storage device. Max-
imum aggregate data rate of a
6-channel group can be increased from
6.7M to 10M bytes/s. An optional
speed matching buffer feature allows
the high density storage available with
the 3380 direct access storage device to
be used at data rates of 1.5M char/s on
3031, 3032, and 3033 processors and 3042
model 2 attached processors, and
System/370 models 158, 158-3, 168 and
168-3.

A combination of film head
technology and compact design helps
reduce power consumption on the 3380
by up to 70%, floor space re-
quirements by up to 65%, and heat
generation by up to 75% compared to
equivalent storage in 3350 devices. In
the units, read and write heads, discs,
and two actuators are integrated into
head/disc assemblies to improve
reliability and efficiency. Two

60

head/disc assemblies are contained in
each 3380, one in each 3375.

Dynamic path selection, an optional
internal architectural function of the
3380, provides a second data path for
attachment of the 3380 to a second
storage director which controls the
transfer of data. This alternate path
provides concurrent access to data and
can improve availability if access is
lost through malfunction of a channel,
storage director, or controller.

Both devices utilize count-key-data
architecture that can facilitate migra-
tion from other direct access storage
devices. 3380 units may attach to 3031,
3032, or 3033 processors and 3042 model
2 attached processors through the data
streaming feature to permit use of the
3M char/s data rate. The optional
speed matching buffer feature allows
devices to be used at the 1.5M-char/s
data rate of the processors. The 3375
attaches to 4331 model group 2 and 4341
processors, as well as to 3031, 3032, and
3033 processors and 3042 model 2
attached processors equipped with
data streaming.

Both storage devices are supported
by appropriate models of the 3880 con-
troller. When data streaming is used,
the 3880 can be placed up to 400 ft (124
m) from a processor channel. To meet
needs for growth, a string or group of
four 3380s can store more than 10G
char of information and each storage
director can control up to two strings
of four 3380s. A group of four 3375s can
store up to 3.2G char of data.

Designed to improve both system
and processor storage management,
large system control program
enhancements incorporated in the MVS
licensed programs include MVS/System
Extensions, a program product which
provides performance improvements
to the basic MVS control program.
These programs also support 3033 Ex-
tended Addressing and enhance VMS
system, storage, management, and job
entry functions. Extended addressing
enables users of 3033 multiprocessors,
for example to address up to 32M char
of information—double the previous
capability. This expansion of address-
able processor storage enables more
information and programs to be con-
tained in the processor and can result
in improved performance.

With customer shipments scheduled
for the third quarter of this year, the
3042 model 2 is priced at $1,255,000.
Shipments of the 3814 switching

management system are scheduled to
begin in second quarter 1981; prices
are $205,000 for a system that includes
Model A unit with integrated con-
troller, B remote unit, and C expansion
unit. First shipments of 3380 and 3375
disc storage devices are to be in the
first and third quarters of 1981, respec-
tively; purchase price for a 3380 model
A which contains features for attaching
up to three 3380 model B units ranges
from $97,650 to $142,200. The 3375
sells at $46,450 for model Al and

$31,000 for B1.
Circle 421 on Inquiry Card

Color Display Combines
Rapid Update
With High Resolution

Graphic 8 displays up to 256 colors
simultaneously to provide users with
high resolution computer generated
images in full color. In the system,
Sanders Associates, Inc, Information
Products Div, Daniel Webster Hwy S,
Nashua, NH 03061, has combined pro-
cessing power and image dynamics of
the Graphic 7 stroke/refresh system
with 1024 x 1024 raster graphics.
Stroke/refresh technology offers the
ability to rapidly update images, while
dual memory in the controller permits
continuous update of images by
displaying from one memory while
simultaneously updating the other.

The most powerful system con-
figuration can handle eight fully in-
teractive display stations operating
from a single controller. A soft-
ware/firmware supported micropro-
cessor provides choice of graphic con-
trol or FORTRAN support programs.
Either handles programming of
graphic terminals, leaving the user
free to concentrate on host computer
programming. Interfaces are available
for DEC VAX and PDP-11, Data General
Eclipse and Nova, Perkin-Elmer,
Hewlett-Packard, Systems Engineering
Laboratories, Harris, and HTDS com-
puters. An RS-232-C interface handles
communication.

The unit provides a choice of color
or monochrome display with up to 256
colors or gray shades (128 with blink

(continued on page 62)
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THE LEADING
MICROPROCESSOR OPERATING SYSTEMS
FOR THE 19805

THE MULTI-TASKING
OPERATING SYSTEM

- MTOS-80 FOR THE 8086 MTOS-11

Real-time operating e =R o - (elisls Ml Real-fime operating
~system for the lel.le systems, the MTOS family BBy for the PDP-11.
In service since 1976 JEORCUUCHNLEGEE AU n service since 1976
o language.

The result: compact, These MULTI-TASKING

- MTO S-68 efficient programs. OPERATING SYSTEMS
- - MTOS is sold in source are sold under a liberal
 Real-time operating [ Tegs s THR s ]- B 1= g ofe o ¥ licensing policy which
. evete , T : ~ allows resale of the

SE R CALCELIelOR  specialize MTOS for his obiact proncat WoH

_ Inservice since 1976 geligle/elellice L/ * embedded within a product,

In Israel:

CONTAHAL, LTD.

83 Gordon St., Tel Aviv
Telephone: 22 41 15

& In West Germany:
ALFRED NEYE ENATECHNIK
Schillerstrasse 14

2085 Quickborn (Hamburg)

In Belgium: Telephone: 041 06 / 612-240

BETEA S.A.

Chausee de Louvain 775
B-1140 Brussels
Telephone: (02) 736 80 50 &

B & Indutfal
II Programming Inc.

Software Specialists Since 1963

Call or write
for our FREE book
“On Operating Systems”

100 Jericho Quadrangle, Jericho, N.Y. 11753 e (516) 938-6600 ¢ Telex 429808
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- Split/Tran-
high isolation
@ prices lower
than standard

SECONDARY
SIDE

PRIMARY

BARRIER
(SPLIT-BOBBIN)

b

Recognized Component
Underwriters Laboratories, Inc

" Split
- Bobbin Makes
the Difference

* 2500V RMS HIPOT
* NON-CONCENTRIC
WINDINGS

* New from Signal—minia-
ture PC board transformers
with high isolation (2500V RMS
HIPOT standard) and low
capacitive coupling. All this
and lower than standard
transformer prices, too. Split/
Tran is available with single
115V or dual 115/230V primaries.
Secondary windings are split,
so they can be series or paral-
lel connected. Pronto delivery
up to 4 pieces within 48 hours.
Write or call:

Signal Transformer Co., Inc.,
500 Bayview Ave., Inwood,
N.Y. 11696; Tel. (516) 239-7200,
(516) 239-4510.

TRANSFORMER

115V 6 3 6
50 60 Hz 7

1 115 230V
50 60 Hz

8
6 PIN

8 PIN
TYPE ST TYPE DST
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Sanders’ Graphics 8 intelligent computer graphic display system of-
fers 1024 x 1024 resolution raster graphics to provide computer

generated images with up to 256 simultaneous colors

capability). Display memory provides
storage for up to 1024 x 1024 picture
elements (pixels)—up to 8 bits/pixel/
display. Other features of the 19”
(38-cm) display are multiple character
fonts and sizes, external video input,
and high speed cursor and high speed
erase. Resolutions range from 512 x
512 to 1024 x 1024; others are
available at 4 x 3 aspect ratios. Image
enhancement features of lookup table
and polygon fill are standard. Buffered
refresh memory in the 8200 series con-
troller offers rapid image update, and
permits applications requiring con-
tinuous update of complex images to
be handled.

Because the system is instruction
compatible with the Graphic 7
stroke/refresh display system, pro-
grams developed for that system are
rapidly made operational. Raster
enhancements such as polygon area fill
can be applied to the original outline
images in this case.

Distributed processing capability is
provided by the unit’s built-in
minicomputer level CPU. This pro-
cessor, based on high speed bipolar bit
slice chips, uses a popular instruction
set with more than 400 instructions.
Programmability of the processor per-
mits the user to tailor operations at the
terminal to the application. Available
processor read/write memory ranges
from 32k to 256k bytes in addition to
the image refresh memory.

The graphic control program, which
is included in basic firmware, contains
built-in test features that allow
verification of system operability
without involving the host computer.
The FORTRAN support package option
permits images to be generated using
FORTRAN subroutine calls. This
enables users to work in their own
coordinate system to generate images,
even if the programmers are not
familiar with computer graphics.

Circle 422 on Inquiry Card
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Complete systems
for computer graphics
and image processing.

And, we do mean complete!
Grinnell systems can include com-
puters, disc drives, terminals and
software operating systems. Plus a
FORTRAN software and driver
package; high resolution TV moni-
tor, camera, and hard copy color
printer.

There are also other options to
meet any special requirement you
might have.

Of course, you may already have
some of the necessary hardware.

2159 Bering Drive, San Jose, California 95131

That’s why Grinnell systems work
with standard TV monitors and
cameras, and why plug-compatible
interfaces are available for most
minicomputers.

We also give you a complete
product line to choose from:

GMR 270 Series: 512 x 512 reso-
lution frame buffers and full color

pipeline image processing systems.

GMR 260 Series: 1024 x 1024
resolution frame buffers for grey

scale, black and white, pseudo
color and full color.

GMR 27 Series: High speed,
modular graphic and image display
systems.

GMR 37 Series: Low cost graphic
display systems.

So, whether you want to analyze
images from outer space or monitor
a process in a plant, Grinnell has
a complete system that can do it.
For complete specifications and/or
a quotation, call or write today.

SYSTEMS
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The MC68000 processor
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The best available 16-bit microprocessor is
now available from authorized Motorola
distributors everywhere. The MC68000.

Since its introduction in September, 1979, the
MC68000 generally has been recognized as the
most advanced high-performance 16-bit
microprocessor in the industry.

The MC68000 is the first, the only, 16-bit
microprocessor with alarge set of seventeen
32-bit registers, and the only one with
16-megabyte direct memory addressing.

Its uniquely powerful yet easy-to-use micro-
coded architecture, combined with the inherently
high-performance characteristics and reliability
of Motorola’s HMOS VLSI technology, offers the
designer unmatched advantages in system design,
software cost reduction and product capabilities.

As a vital aspect of future systems, efficient
multiprocessing capability received special
attention in design of the MC68000. With the
asynchronous bus, a multiple bus-master
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technique is used to achieve high-efficiency
multiprocessing.

Expanded register set allows

enhanced performance.

The 32-bit registers eliminate the need for
pairing, and data and address registers are
separated to allow the performance enhancements
of parallel operation. All the registers can be used
as index registers, and all address registers may
be used as index stack pointers to reduce
programming bottlenecks.

High-efficiency instruction set.

The simple, efficient instruction set was
designed on information developed in extensive
instruction-usage studies. The 56 powerful
instruction types are designed to minimize the
number of mnemonics a programmer must
remember. Addressing modes are usable with all
applicable instructions for additional ease-of-use



for advanced systems
from Motorola distributors.

Pascal

HIGH-LEVEL LANGUAGES

and reduced software debugging time, with
resulting software development-cost reduction.

Asynchronous, non-multiplexed bus.
Implementation of the asynchronous bus
allows optimum utilization when supporting
devices requiring different access times, and
allows implementation of cache memory or other
hierarchical memory schemes without bus rule
changes. The non-multiplexed bus is up to
30% faster than a multiplexed bus, and improves
overall system performance because interface to
the processor is not a bottleneck.

Designed for

high-level language support.

As the processor for the '80s, the MC68000
was carefully designed for the high-level languages
of the '80s. With Link and Unlink instructions,
the large number of general-purpose registers,
address manipulation on stack, and a variety of

additional features, the MC68000 is, by design,
the ideal MPU for an easy-to-use, block-structured
high-level language. It's equally fluent with

Pascal or assembly language.

Efficient operating system support.
Numerous features offer valuable operating
system support. Among the most important is the

distinction between the user mode and the
supervisor mode which improves system reliability
and allows resource protection. Also included for
such support are specific instructions such as

the Test and Set instruction (for semaphore
operations), Traps (for efficient operating system
calls), and the Move Multiple instruction (for
streamlined context switching).

Code reliability for system integrity.
Code reliability and maintainability are key
issues for any system designer in this day of large

software development efforts. Illegal instruction

9 and illegal addressing mode detection aid system

designers in guaranteeing system reliability.

The user/supervisor distinction, privileged
instructions, and traps on unauthorized activity
aid the system designer in guaranteeing systems
integrity.

The choice of winners.

The power and versatility of this total system
approach is more apparent than ever as the
tremendous scope of the entire M68000 family
concept is revealed.

Designers who require the very best in
advanced high-performance microprocessors turn
to Motorola. The M68000 family, present and
future, will be the choice of winners throughout
the '80s. Shouldn't it be yours?

With the flexibility of the developing total-system
M68000 family, and the system-development
support of EXORmacs™, VERSAbus™ and the
VERSAdos™ multi-tasking, multiprocessing
operating system, there is no contemporary
approach to microcomputers that offers so much
for so many systems. The MC68000 is your best
bet for the '80s for

@ MOTOROLA INC.
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SO MUCH

AT SUCH A LOW COST.

This is 3M’s DC-600 HC Data Cartridge for
disk back-up. It's just 4” x 6” x /2", Yet it holds a full
67 megabytes of formatted user information (144
megabytes unformatted). And most surprisingly, it
only costs about thirty dollars.

The marvel that makes it work is our
HCD-75 Data Cartridge Drive. At 4.6” x 7” x 8.6"
(19” deep with controller/formatter module) it’s
the smallest full-capability back-up system ;
available today. And its storage capacity
makes it the most economical, too.

You see, the HCD-75 drive unit
eliminates the need for costly multi-
track heads. Instead, it uses a new
tape head which features automatic
positioning to any of the tape’s sixteen
tracks. The result is a storage capacity
much larger than ever before possible
with data cartridges. Which also makes it
suitable for other mass storage applications.
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Extensive use of microprocessors in the
HCD-75 make it the world's first truly intelligent
cartridge drive system. Other than initial
commands, all tape drive functions are controlled
locally. So the host computer system can remain
free for other functions. What's more, the HCD-75
features sophisticated error detection and
correction capabilities. And to insure system

performance, self-test diagnostic
routines run continuously. Even when
the system is not in use.
Will wonders never cease?
For more information,
check the listing on the next page
@ for the representative nearest you.

3 Or write: Data Products Division/3M,
\ Bldg. 223-5E/3M Center, St. Paul,
. MN 55144.

THE DISK BACK-UP SYSTEM
THAT'S SUDDENLY WAY OUT FRONT.




3M DATA PRODUCTS
REPRESENTATIVES

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

WEST

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

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

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

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

MIDWEST

OASIS Sales Corporation

Elk Grove Village, IL
312/640-1850

Carter, McCormic & Pierce, Inc.
Farmington, MI

313/477-7700

The Cunningham Co.
Houston, TX

713/461-4197

EAST

J.J. Wild of New England, Inc.
Needham, MA
617/444-2366

Wild & Rutkowski, Inc.
Jericho, Long Island, NY

516/935-6600
COL-INS-CO., Inc.
Orlando, FL

305/423-7615

Barcode reading model HP-82153A op-
tical wand enables quick accurate en-
try of programs and data for the HP-41C
calculator. Plugging into the
calculator, the wand, developed by
Hewlett-Packard Co, 1507 Page Mill
Rd, Palo Alto, CA 94304, reads HP bar-
code printed on paper, allowing
economical reproduction and distribu-
tion of software.

When the user guides it by hand
along a line of barcode, the device can
read up to 30 in (76 cm)/s of program
or data, scanning from either left to
right or right to left. It emits a scan
tone to indicate that the last line of
program or data has been correctly
read. An error tone with an error
message display, or no tone, means
that the last line of code must be
rescanned. The display automatically
updates itself to indicate the next line
to be scanned. It is also possible to
scan a line and have it converted into a
binary display on the calculator. This
feature assures that code is not faulty
and is not being misread. In addition,
a running program may be halted to
allow a subroutine in code to be
scanned and immediately executed or
stored until called, or to permit one or
more rows of coded data to be scanned
and used by the program.

Barcode for use with the device is
formed of narrow bars, wide bars, and
spaces printed on paper, usually black
on white. Maximum length of a row of
barcode is 132 bars. The wand con-
tains a light emitting diode (LED) and
photosensor that detects changes in
the light reflected from the sheet being
scanned. The detected signal is digi-
tized and translated by two integrated
circuits into instructions that the
calculator understands. The code of-
fers built-in checksums and ability to
handle alphanumeric data.

Users can obtain barcode versions of
their software by sending magnetic
card or handwritten versions of pro-
grams to an independent printer who

will return barcoded data in no more
than seven days. For short programs
all calculator and peripheral functions
can be executed by scanning a barcode
sequence on a paper keyboard—a
sheet of paper with barcoded versions
of the calculator’s keyboard or bar-
code labels that are included with the
wand.
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Quality continuous tone copies are
produced from raster scan video
sources in seconds by the 4634 imaging
hard copy unit. Designed by
Tektronix, Inc, PO Box 500, Beaver-
ton, OR 97077, the device is a cost-
effective alternative to other
photographic quality display record-
ing devices for use in digital image
processing, pattern recognition,
remote sensing, video disc, and high
resolution display environments.

The unit records on dry silver paper
using a fiber optic CRT, producing
copies having a broad gray scale range
(12 levels) that reveals fine image
detail. The 6 x 8" (15 x 20-cm) image
size on 8.5 x 11" (21.5 x 27.9-cm) paper
facilitates enhanced interpretation of
gray scale information. Approximate
copy cost is $0.20, compared to from
$0.60 to $5.00/copy for competitive
copiers.

Front paper load and paper exit,
and front panel controls make it easy
to integrate the unit into video system
configurations. It is self-contained,
usually requiring a single cable con-
nection, and can be interfaced to most
analog or digital raster scan video
sources. An automatic gain control cir-
cuit tracks the input signal making the
copier less sensitive to input signal
variations. Image quality is thus more
consistent over time with minimum ad-
justment.

Circle 424 on Inquiry Card
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Microprocessor Controlled
Printer System Emulates
DEC-20 Controller

A plug compatible controller and line L AR GO0
of printers extend the range of print- e
ing speeds attainable with DEC-
system-10 and -20 computers, and are
priced about 50% lower than com- g&m%c MICROZI?I#(gGRAM
parable DEC units. Designated LPC-20, CONTROL
the microprocessor based controller re- L
quires one and one-half card slots in T R />
the utility processor and handles ok o MICR%&GRAMD eRe |£¥é$&©£l~ﬂk
printers with speeds of 300, 600, 900, DATA 256 x 16 S0 8 HROUERIOR
1200, 1500, and 1800 lines/min, replac-
ing a DEC controller that uses three
slots and services 300- or 1200-line/min STl
units. CIRCUITS
BDS Computer Corp, 1120 Crane St,
Menlo Park, CA 94025, has made the
controller fully software compatible ¥ BUS (DESTINATION)
with the the TOPS-20 operating system.
It emulates the DEC unit and has the i r.l.a TRANBLATION Hieg i e

logic and buffers necessary for pro-
gram controlled or direct memory ac-
cess data transfer between the Unibus
and the line printer. It also includes

Plug compatible printer controller from BDS computer emulates
DECsystem-20 controller to service printers ranging from 300 to 1800
lines/min. Unit is based on pair of bipolar microprocessors cascaded to yield

logic for command, monitoring, and
control functions. The complete con-
troller and printer interface are con-
tained on one quad- and one hex-sized
board.

A pair of bipolar 2901 bit-slice micro-
processors and a 2910 microprogram
control unit form the nucleus of the
controller. The 2901s are cascaded to
give an 8-bit word length. A 256-word
by 16-bit translation random access
memory (TRAM) holds control and print
characters while a 3k-byte micropro-
gram storage P/ROM controls the 2901
data manipulation. All microprocessor
instructions are executed in one 200-ns
microcycle.

Other logic includes a Unibus con-
trol section that provides communica-
tions between computer and printer
controller. Elements within the con-
troller are linked with an ““A”’ or
source bus and a “Y” or destination
bus. The A-bus supplies input data to
the 2901s and 2910. The Y-bus transfers
information from the microprocessors
to the printer interface and Unibus in-
terface. Printer interface logic supplies
data and 1/0 control information to the
printer.

68

8-bit word length

In operation, TRAM is loaded by the
computer under program control or
with DMA cycles in order to free the
CPU for other tasks until an interrupt
signals that the buffer is full. The con-
troller’s microprocessors control all
bus requests, transfers, and handshake
signals. In addition, under DMA4, it
handles the loading of a 12-channel
direct access vertical format unit
(DAVFU), which designates printer
paper advancement and positioning.
The system also accommodates
12-channel paper tape DAVFU.

Once TRAM and DAVFU are loaded,
the controller releases the Unibus,
manipulates TRAM data, and passes it
to the printer interface circuits along
with appropriate printer control
signals. Printing continues until the
TRAM is empty, at which time loading
begins again.

Serving the DECsystem-10 KL pro-
cessors or any DECsystem-20, the unit
controls any of the company’s line
printers from 300 to 1800 lines/min, re-
quiring only jumper or cable modifica-
tions. Printers employ band, chara-
band, or drum technology. The 300-
and 600-line/min band printers, in-
tended for low to medium speed ap-
plications, use a steel band print font
carrier, and have an internal
microprocessor for printer control,
diagnostics, and operator prompting.
Drum printers operate from 300 to
1800 lines/min and are intended for
high duty cycle printing. The chara-
band printer is a 1200-line/min unit
with a 132-col line width. All printers

have a standard 64-char set with
96-char optional.
Circle 425 on Inquiry Card
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duces more
Winchester
technology
disk drives for
the OEM
market than
any other
manufacturer in the industry. The reason
for this success is the unequalled reli-
ability of Fujitsu products.

For instance, Fujitsu’s M228X
Winchester drive delivers more than
10,000 MTBF power on hours of high per-
formance. That's 40% better than the
industry standard. And the M228X is fast:
6ms track-to-track (27 ms average) access
time. With this kind of performance, up to
169 megabytes of unformatted storage,

' per-track capa

ty of 655 kilo

available with this series.

80 and 50 MB cartridge drives
with SMD interfacing -

Fujitsu’s advanced technology does hot .

stop at Winchesters! The two front-load-
ing cartridge drives with SMD capability
shown here, have statistics only Fujitsu
could guarantee. Like access times
of 6ms track-to-track (30 ms average),
and a reliability factor of over 6,000 poh
MTBF. That's 50% better than the
industry standard.

And whether you order the M2211
(80 MB) or the M2201 (50 MB) drive you
can say goodbye to data staging. Plus you
get a servo/track record system that
assures the cartridge interchangeability

wonder Fuijitsu's got the world on a
_platter. '
~ Fortechnical information, (outside
California only) phone toll-free
- 800-538-8175. For sales and service, or
uation unit, contact: Fujitsu America,
Inc., 2945 Oakmead Village Court, Santa
~ Clara, CA 95051. Phone 408-727-4300,
Telex 171-182, TWX 910-338-0047.

[T
FUJITSU

(T

The first word in reliability.
The last word in performance.
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Several members added to the MINC
family of laboratory computer systems
incorporate the PDP-11/23 processor to
achieve greater capacity and perfor-
mance than entry level units. Included
in the announcement made by the
Laboratory Data Products Group,
Digital Equipment Corp, Maynard,
MA 01754, are the MINC-23, MINC/
DECLAB23-RT, and MINC/DECLAB23-RSX
systems.

MINC-23 and MINC/DECLAB23-RT
enable researchers to configure op-
timum system elements for specific
data acquisition and control applica-
tions through use of MINC modules.
The MINC23 is a portable system
employing diskette storage, and
DECLAB23 incorporates dual 5M- or
10M-byte disc cartridges. DECLAB23

The DC-1606B/DC-2106D discharge
printer prints 16 or 21 column alpha-
numerics in a 5 x 7 dot matrix format.
Its MTBF is 3.0 million lines on 2.25"

paper costing about 3/4¢ per foot. Just
3.8"Hx54"Wx5.5" D, itis as low as
$120 in 100 quantity. Other printers
with interface electronics available.

Call or write HYCOM, 16841 Armstrong
Ave., Irvine, CA 92714 — (714) 557-5252

HYCO
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configurations replace the DECLAB-
LI/MNC systems (see Computer Design,
Dec 1978, p 48), providing twice the
processor speed and four times the
memory capacity.

The MINC-23 extends capabilities of
previous members of the family offer-
ing at least double the performance of
the MINC-11. DECLAB23-RT systems in-
clude both floating point and IEEE-488
bus interface as standard items, pro-
viding extra versatility in both inter-
facing and data reduction. All systems
can operate on a standalone basis or
can be tied to other DEC computers
operating under DECnet, using the
MINC NFT file transfer software. Such
capacity enables establishment of
laboratory wide data management and
data acquisition systems.

MINC BASIC is used both for in-
dividual programs and the operating
system on the MINC-23. As an option,
the unit can also run RT-11 FORTRAN:
MINC/DECLAB23-RT uses RT-11/FORTRAN.
-RSX uses the RSX-11M multiuser, multi-
tasking operating system. All provide
full floating point functions as stan-
dard.

Minimum configuration for a -23 in-
cludes PDP-11/23 processor, MINC box,
VTI05 terminal, and dual 512k-byte
diskette drives. For DECLAB23 con-
figurations, minimum equipment in-
cludes PDP-11/23, 10M-byte hard disc,
VTI105 terminal, and MINC box mounted
in a 30" (76-cm) cabinet. Prices range
from $15,600 to $30,300. First ship-
ments are scheduled for December.
Circle 426 on Inquiry Card

A general purpose large scale com-
puter system suited for scientific and
engineering applications, 1100/80S is
based on Series 1100 architecture and
software, and incorporates a scientific
accelerator module, a very high speed
LSI bipolar gate array device. Perfor-
mance of the current entry level 1100/80
system has been increased by at least
25% with the 1100/80S.

Included in a basic /80S are a central
processing complex with scientific ac-
celerator module, 524k words of main
storage, 4k words of buffer storage,
and one input/output unit. The 1100/80S
uses 36-bit single-precision floating
point representation. Main storage ex-
pansion to 1048k words is available.
Buffer expansion to 32k words allows
additional main storage as well as
multiprocessor configurations up to
four CPUs, four 10Us, and 8M words of
main storage.

Also announced by Sperry Univac,
PO Box 500, Blue Bell, PA 19424, was
a memory expansion feature for the
current 4M-word 1100/80 systems, which
permits memory to be added in 2M
word increments up to a maximum of
8M words or 32M bytes. Operating in
association with 1100/80 computers, a
high performance special purpose
scientific processor, the Array Pro-
cessor Subsystem (APS) significantly ex-
tends computer capabilities for pro-
cessing vast quantities of numeric
data. The APS increases the speed of
floating point arithmetic operations,
eliminates data transfer bottlenecks
between host computer and scientific
processor elements, and solves large
multidimensional problems. With a
maximum execution burst rate of
120M floating point operations/s
(FLOPS) and a sustainable rate for
suitable algorithms of 80M FLOPS, the
subsystem represents a significant per-
formance increase over earlier
systems. Maximum system perfor-
mance of 245M FLOPS, including host
performance, is realized when two
units are attached to an 1100/84 system.

Potential data transfer bottlenecks
are eliminated by a direct interface to
main storage and a high speed cache
memory. Together these features en-
sure that the system is continuously
supplied with data and is thus capable
of maximum processing efficiency.
Data rates between main storage and
the subsystem are 35M to 40M 36-bit
words/s.

Built using ECL and TTL devices, the
unit is user microprogrammable, with
a 288-bit instruction word size. Data
words are 36 bits and all arithmetic is
fully compatible with the /80 host.
Capability to execute memory prob-
lems as large as 8M words in a single
vector operation enables the unit to
process large multidimensional
problems.

Circle 427 on Inquiry Card
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ee SCOUT save.

SCOUT" has a red light. It
gé_.does not mean what you think.
" The red light says one of
L SCOUT'’s boards does not
feel well.
Will this make you sad
 because your minicom-
‘puter can’t play anymore?
~ Will the expensive
repairman take a long
time to get it
fixed?
No no,
silly. Since
SCOUT’s
| ISOLITE"
= showed you
* which card is bad, all
you do is pull it out and put in a spare
6.25" x 8.3" card.
What fun! Now SCOUT can run and ¥
play again. And save you a lot of jack.
Save SCOUT,save. _g
Save on service

costs. Save on
system costs.

Save on 16-bit '\
minicomputer per-
formance. SCOUT
starts at less than
$1000 for a CPU,
1/0, 32K Byte RAM
and card cage.

Isn’t saving fun?

Save SCOUT, save.

See SCOUT save.

Money.Time. And end user aggravation. Plus
other ways to save in our how-to-save-on-
maintenance primer, A Plug for SCOUT. Get
your free copy with this coupon and a busi-
" nhess card. Or, for immediate information
call 714/833-8830, Ext. 455.

Name Title

Company

Address

City State Zip
ComputerAutomation

NAKED MINI® Division

Where OEM’s come first.
18651 Von Karman, Irvine, CA 92713

——————————-—————-——-——
SCOUT and ISOLITE are registered trademarks of Computer Automation Inc.
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3870
momentum
continues.

For single-chip applications, no
other microcomputer family offers
you more design momentum than
the 3870 family from Mostek.

Now there’s even more momentum
because eight new parts give you
ROM and RAM options never
before available. A total of 16
choices. You save by buying only
what you need now, yet you'll also
be designing in future flexibility.

That’s because all our 3870
microcomputers are software com-
patible and basically pin-for-pin
hardware compatible. So expan-
sion or upgrading from 1K ROM to
4K ROM can be as easy as exchang-
ing one 3870 device for another.

In the same socket. There's no new

architecture to learn. No retooling ‘\ j
of artwork. No new vendors to
qualify. In other words, there's

no loss of design momentum,

This ongoing product line expan- \
sion is all part of our commitment
and response to your unprece-
dented demand for Mostek 3870 :
microcomputers. A demand so T 3873 (Serial I/0)
strong for so many different appli-
cations that we literally ran out of
3870 numbers for all the variations
you requested. j

So to simplify identification of
all our 3870 devices, we developed
an expanded, easy to understand
numbering system. In this system,
the first four numbers designate «\
three generic families: MK3870,
MK3873, and MK3875. All three
families have multiple combina-
tions of ROM and RAM. The first
slash number indicates the amount
of ROM available in 1K byte incre-
ments; the second slash number
identifies the amount of executable 3870
RAM in multiples of 32 bytes.
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8 new ROM and RAM
options give you

16 compatible
single-chip choices.

MOSTEK.

E [ ROM Executable Parallel Special Old Part
Designation (bytes) RAM (bytes) | 1O (bits) o Number
MK3870/10 1K 0 32 o New
MK3870/12 1K 64 32 oNew
MK3870/20 2K 0 32 MK3870
\ MK3870/22 2K 64 32 MK3876
MK3870/30 K 0 a2 eNew
MK3870/32 3K 64 32 *New
MK3870/40 aK 0 32 oNew
MK3870/42 | 4032 64 a2 MK3872
' S1.50.
(e MK3873/10 1K 0 29 SCLK oNew
i
{ 51.50.
- MKa873/12 1K 64 29 SCLK oNew
3875 (Battery Back-up) 150,
MK3873/20 2K 0 29 SCLK | MK3873
SIS0,
MK3873/22 2K 64 29 SCLK | ®New
Vs, | mKas7ew
MK3875:22 2K 64 30 Ves Standby
VsB, | MK3sT2w
MK3875/42 | 4032 64 30 Vs Standby
MK38P70102 | External 64 32 MK3874
SI.S0,
MK38P73/02 | External SCLK | MKasP73

X/XX

Amountof  Amount of
ROM in executable
1K increments  RAMin
1=1K 32 byte
2=2K increments
3=3K 0=0
4=4K 2=64 bytes
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Y
Generic Part Type

Since all our 3870 devices have 64
bytes of scratchpad RAM, that por-
tion of the memory isn't included
in the part number.

The basic Mostek 3870 micro-
computer family, with 32 bits (4
ports) of parallel I/O, presently has
8 versions. ROM options range
from 1K to 4K bytes with an ex-
ecutable RAM option of 64 bytes.

MOSTEK &, Matrix, MK3870, MK3873, MK3875, and
P-PROM are trademarks of Mostek Corporation
© 1980 Mostek Corporation.
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The Mostek 3873 family has 29
bits (4 ports) of parallel /O plus a
hardware serial I/O port capable of
handling either synchronous or
asynchronous data transfers. Two
different ROM versions are cur-
rently available, and executable
RAM options are coming soon.

The MK3875 microcomputer
family features 30 lines (4 ports) of
parallel I/O and a standby power
mode to protect the executable
RAM during low-power situations.
Both our 3875 versions have 64
bytes of executable RAM; ROM is
2048 bytes or 4032 bytes.

Unique to the entire 3870 line are
our piggyback EPROM (P-PROM™)
microcomputers. Designated
MK38P70/02 and MK38P73/02,
these devices let you prototype and
field test your software programs
prior to ordering masked-ROM ver-
sions. P-PROM microcomputers
are also ideal as production cir-
cuits in low volume applications.

To simplify software as well,
choose our Matrix™ floppy disk
development system with real-time
in-circuit emulation. The Matrix
system can support our entire 3870
line, including low power CMOS
versions now being developed.

Three basic 3870 families.
EPROM versions. And comprehen-
sive software tools to back it up. It
all adds up to more momentum.
The kind of momentum that can
simplify your design, and extend
your product life. To find out how,
call or write Mostek Corporation,
1215 W. Crosby Road, Carrollton,
Texas 75006; phone 214/323-1000.
In Europe, contact Mostek Brus-
sels; phone 660.69.24.
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How to Improve TECHNOLOGY REVI
Your Image

Portable ASR Terminal
Uses Bubble Memory
For Nonvolatile Storage

Execuport 4000B is a multi-
microprocessor based portable ASR ter-
minal that provides a keyboard and
nonvolatile bubble memory for both
offline and online operations. The ter-
minal, developed by Computer
Transceiver Systems Inc, E Midland
Ave, Paramus, NJ 07652, operates
similarly to a conventional teletype-
writer with the additional capability of
bubble memory storage and text
editing for data preparation and
manipulation.

Containing one or two magnetic
bubble memory (MBM) devices and a
flexible easy to use operating system
firmware package, the unit is capable
of asynchronous serial binary data in-
terchange. A powerful editing feature
enhances the terminal’s use as an off-
line data entry and storage unit. A buf-
fer within the terminal enables interac-
tive communications in bursts at pro-
) grammable rates up to 9600 baud, via

The Problem: Glare. And poor Image-to-background an RS-232 acoustic coupler.
contrast. They wash out displayed information, cutting Each memory device is capable of
operator efficiency and lowering productivity. holding 11,538 bytes of data. The stan-

The Solution: OCLI Contrast Enhancement. It dard ‘terminal has one resident,
reduces glare by 17 to 1 over untreated glass. It's working nonremovable MBM device; an optional
now for some of the biggest names in display technology, caseotte-like removable MBM located
including IBM, Four-Phase and Tektronix. Wite us. We'l i L skt
explain how it can work for you. R oA e NainrGapatity fn

ranged in 641 sectors or pages.
Numbered 0 through 640, each sector
is 18 characters long, and is the
smallest unit of memory accessible by
the operating system.

Data stored in' user available
memory are organized in files. A
record is kept for each file in a memory
directory which maintains and prints
file name, first sector position, number
of sectors, and attribute (protection
level of file) as directory information.
By implementing various commands
one at a time or chained, the operator
can perform various operations, in-
cluding create and delete files, merge
and extend files, and edit files, clear
memory, copy one memory to the
other, print directory, and print ter-
minal communications configuration.

.....

e Lrn el g e e e e e ™
Id like to improve my image.

Tell me more about OCLI Contrast Enhancement for CRTs.

Name:

Address:

State: Zip:

B DEPT. 109-1, 2789 Giffen Ave.,
P.O.Box 1599, Santa Rosa, CA 95402

I I
' :
I

I I
| Title: |
| Company: I
I I
I I
I I
I I
I I

TWX (510) 744-2083  Telephone (707) 545-6440

\1;_;_;__________E£J
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A full ASCII keyboard with upper and
lower case and ASCII/APL special func-
tion keys is organized in typewriter for-
mat for efficient operation by
nontechnical personnel. Editor com-
mands entered from the keyboard
allow existing files to be modified and
new files to be created within the bub-
ble memory. The editor is initiated by
entering command mode and keying in
the edit command. Commands can be
grouped into two major categories:

Micromodule 9000 contains all essential
common functions of a universal con-
troller in less than one-eighth the

pointer moving commands, and text
display and manipulation commands.
The virtually silent thermal printer
operates at 40 char/s on 136 columns.
Features include printhead position in-
dicator LED, built-in self-test, bidirec-
tional one-quarter line step plotting,
true upper and lower case characters,
and single or double vertical spacing.
The nonimpact printer outputs 5 x 7
dot matrix characters 0.110” high x
0.080" wide (2.79 x 2.03 mm).
Terminal design makes its use ideal
for the field. Weighing just 17 b (7.6
kg), it is readily transportable and is
sized to fit conveniently under an
airline passenger seat.
Circle 428 on Inquiry Card

space of previous designs. All that is
needed to incorporate the unit into a
system is the addition of interface
capability for host computer and disc
drive. Microcomputer Systems Corp,
432 Lakeside Dr, Sunnyvale, CA
94086, designed the module in answer

HOST
BUS

CONTROLLER

HOST HOST
SYSTEM [ | INTERFACE

MICROMODULE | NTERFACE [T

DRIVE

Micromodule 9000 developed by
Systems contains all central common intelligence
necessary to control Winchester disc units, reducing
chips necessary to implement system from 200 to less
than 25 to increase reliability and reduce cost

60 6D €D 60

Microcomputer

to the industry’s search for a low cost,
high volume intelligent controller that
can be easily customized to link most
small computers with 8" (20-cm) Win-
chester discs.

The design reduces the number of
chips in a complete disc controller
system from about 200 to typically less
than 25. This results in far greater
reliability, saves valuable space in
system design, and leads to manufac-
turing efficiencies and significantly
lower prices. The compact 3 x 3x0.6"
(7.6 x 7.6 x 1.5 cm) module is housed in
a 40-pin DIP, ensuring easy integration
even when space restrictions are strin-
gent. Power consumption is 7 W.

Data integrity is assured by the
module’s ability to detect 22-bit burst
errors and to correct bursts of up to 11
bits. The controller also provides read
with implied seek, write with implied
seek, format full track, and recalibrate
functions. A full sector data buffer

without
integrity.

allows flexible data rates

affecting data transfer
Overlap seek capability is provided to
enhance multiple drive performance.
Automatic verification of position en-
sures data base integrity.

Other functions performed by the
module include disc control and data
handling, serial/parallel conversions,
and high level command communica-
tion such as read, write, and format. It
also monitors and provides status in-
dication of disc functions.

To incorporate the unit
system, host and drive interfaces must
be provided. The host interface sup-
plies electrical and logical interfaces
tailored to the host bus. Consisting of 5
or 15 ICs, it also provides termination
or filter networks unique to the host
bus. The drive interface serves to
multiplex signals for multiple drives
and provides driver and receiver cir-
cuits that match impedance character-
istics of the disc bus.

First use of the module is with the
Memorex 101 Winchester drive. The
company will incorporate the module
into a controller PCB system tailored to
OEM applications. This board may then
be supplied complete or manufactured
by the OEM.

Circle 429 on Inquiry Card
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Digital In-Circuit Tester
Has 2400 Point Capacity
To Handle Large Boards

FF323 offers full LSI, MSI, and SSI testing
of large circuit boards with integrated
hardware and software, and optional
2400 test point capacity. Fairchild

Camera and Instrument Corp,
Subassembly Test Systems Div, 299
Old Niskayuna Rd, Latham, NY 12110,
designed the tester for use in the main-
frame computer and peripherals
market where large boards represent a
significant investment and the
manufacturing process is typified by
high reject rates.

The standard test unit, equipped
with a 1200 test point capacity, offers
low cost per point. In the 2400 test

'NEW OPEN FRAMES
' AND SWITCHERS....
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point configuration it has more than
twice the capacity of any other system.
Thirty-two point switching modules
may be added, allowing economical ex-
pansion as test point requirements in-
crease. The switching system has been
engineered for optional driver/receiver
characteristics with minimal noise and
crosstalk.

SSI and MSI tests are executed in
flexible single-user BASIC and a com-
plete library of small and medium
scale devices is available on the
system’s hard disc storage. Universal
LSI testing routines, such as cyclic
redundancy check and transition
counting, accommodate LSI devices
from microprocessors to memories. LSI
testing procedures execute in-
dependently of BASIC through a high
level compiler, CHIPS, and utility soft-
ware which links the LSI tests to the
BASIC management program. LSI test
procedures can be easily altered and
special user generated tests added to
the library. Automatic program
generation, data log analysis, and util-
ity programs engineered for high
throughput at the test station are all
standard.

Measurement hardware has been
designed specifically for digital board
testing. Digital stimulus driving
capability is 500-mA (source) and
350-mA (sink) current. Software
verification, CRC, transition counting,
and gray code generation circuitry
have been integrated into the measure-
ment system. Switching modules
feature controlled impedance to main-
tain test point homogeneity.

Analog in-circuit measurement is
standard. Dc voltage level, resistance,
dc measure voltage/source current,
and shorts/continuity testing may be
performed to isolate analog compo-
nent and trace faults on digital PC
boards.

The system uses a high speed mini-
computer with multiaccumulator ar-
chitecture and 19.2k-baud rate
primary 1/0. Memory cycle time is 400
ns. A 10M-byte cartridge disc sub-
system provides program and data
storage. Optional peripheral equip-
ment supports a wide range of testing
applications. Housed in a table height,
4Y5-bay cabinet, the system includes a
test results printer, operator’s control
console, video display terminal, and
Thinline® receiver.

Circle 430 on Inquiry Card
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~ TodaysTerminal..
- Tomorrow's Computer

- : 1
COLUMBIA W

BATA savaLETS M

Both MX and FX models contain
a powerful Z80A processor. The
FX uses dual floppy disks to
deliver up to 2.4 Megabyte bulk
storage with up to 64Kb RAM . . .
while the more economical MX
uses a minifloppy disk with 180Kb
of bulk storage along with its 32K,

Until now you've paid several
thousand dollars to add a computer
system...but now you can enhance
your simple terminal to full computer
status for under $1500* with

When your requirements grow Commander MX or FX.

from the function of a simple
terminal to full computing

power ... add our Commander
MX or FX Microcomputer to your
terminal. Stripped of its keyboard
and display,the MX or FX com-
puter uses your terminal for its
console and instantly gives you

a complete microcomputer
system for under $1500*.

48K or 64K RAM. Either version is
available with BASIC, FORTRAN,
COBOL, etc., software operating
under CP/M™ or MP/M™ FDOS
... or even with Pascal. And,
Commanders are connected to
your terminal's RS-232 port
without special hardware.

CIRCLE 50 ON INQUIRY CARD

COLUMBIA
DATA PRODUCTS.INC.

9050 Red Branch Rd.
Columbia, MD 21045

(301) 992-3400 TWX (710) 862-1891

*MX: 32K version in quantity of 100 to qualified OEMs.
™ Trademark of Digital Research.
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Theoretical computer science will be
the subject of the 8th International
Colloquium on Automata Languages
and Programming, scheduled for July
13 to 17, 1981, in Technion City,

Haifa, Israel. Sponsors of the
meeting—the European Association
for Theoretical Computer
Science—are seeking original con-

tributions for presentation.

Papers covering automata theory,
formal languages, analysis of
algorithms, computational complexity,
and computability theory are invited.
Other interest include
mathematical aspects of programming
language definition, semantics of pro-

subjects of

gramming languages, program verifi-
cation, theory of data structures, and
theory of data bases.

For consideration submit four
copies of an extended abstract or full
draft paper before November 15 to the
Chairman of the program committee:
Prof S. Even, ICALP 81, Computer
Science Dept, Technion, Haifa, Israel.

Sponsored by the IEEE Components,
Hybrids, and Manufacturing Tech-
nology Society and the Electronic In-
dustries Association, the 3lst Elec-
tronic Components Conference is
slated for the Colony Square Hotel in
Atlanta, Ga, from May 11 to 13, 1981.
For this meeting, papers discussing re-
cent developments in the areas of
passive, active, and connector com-
ponents, thin and thick film hybrids,

A new X-Y controller that
operates from fingertip glide

A lower-cost, long-life alternative to trackballs,
joysticks, light pens, etc.

With this new X-Y controller all you do is
slide your fingertip in the desired direction.

Then 3600 solid-state sensors embed-
ded in a tough plastic block along with VLS
hybrid circuitry detect the presence,
motion, and direction of motion of your
fingertip on the Touch GraphicsT™Msurface,
producing X- and Y- digital control signals
for all graphics applications.

The result is a cost-effective alternative
to trackballs, light pens, thumb wheels, etc.

CALL TODAY
This is a new micro-proximity touch-
sensing technology you should know
about. Call now for sales literature on this
and other control devices.

teEsEE

2346 Walsh Ave., Santa Clara, CA 95051
(408) 727-TASA ® TWX 910 338 7620

VISIT US AT WESCON — BOOTH 1739
78 CIRCLE 51 ON INQUIRY CARD

assembly, packaging, testing, and com-
puter aided manufacturing are being
solicited.

To be considered submit 10 copies
of a 500-word abstract or extended
outline describing the scope, content,
and keypoint of the proposed paper by
November 15. Send to T. G. Grau, Bell
Telephone Laboratories, Rm 3B-312,
Whippany Rd, Whippany, NJ 07981.

C. A. T. (Computer Aided Tutor) is a
system composed of computer and
display keyboard, printer, financial ac-
counting packages, word processing
package, inquiry and reporting system,
and data diskettes. By packaging
together self-teaching tutorial software
and hardware designed specifically for
the small businessman, CADO Systems
Corp, 2771 Toledo St, Torrance, CA
90503, has enabled entry level users to
start with no extra cost items.

A dual-tasking machine that will per-
form two tasks such as data entry and
printing simultaneously, the computer
is equipped with 32k bytes of RAM
storage and two dual-density diskette
drives, each storing 620k bytes. The
system incorporates a CRT displaying
24 lines of 80 characters and a
separate 96-char ASCII keyboard. Basic
is a 150-char/s matrix printer; a letter
quality unit that operates at 55-char/s
is optional.

Software included with the system
consists of accounts receivable/pay-
able, billing, inventory, payroll, and
general ledger packages. The word
processing package handles correspon-
dence and documentation. The Just
Ask 1I inquiry and report writing pro-
gram interprets unformatted English
language inquiries, sorts lists, and
prints reports in requested formats.
Tutorial packages stored on diskettes
are provided for each package.

Circle 431 on Inquiry Card
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Philips presents the two most original logic analyzers in the field. A 100MHz logic
analyzer that can spot a 3ns glitch. And the only combination 10MHz logic analyzer and
real-time scope on the market. Both brand new. Both with the most-wanted performance
features. Both backed by Philips Test & Measuring Instruments, Inc. When there's a better,
more innovative way to design new test equipment, rely on Philips to do it! Now, choose

your Glitch Grabber. ™

The PM3500 100MHz 16 Channel Logic Analyzer

® Performs state and timing analysis both synchronously
and asynchronously.

e Choose binary, hex, octal, mapping, or timing display.

e 505 X 16 bits memory format, or two 249 X 16 bit active
memories in compare mode.

e |[nternal triggering from

The PM3540 10MHz Logic Analyzer and Real-Time Scope
e Accepts 16 channels of input data.
e Checks software and hardware together.
e Choose binary, hex, or octal coding.
e 64 X 16 bits active memory, plus separate 64 X 16 bit
compare memory. e Data input via 2 multi-lead
probes, which permit up to

word preset on front panel
toggles.

e External triggering through
separate input.

e Triggering can be delayed
up to 9999 clock pulses,
which can be set to walk
or run through the data
stream.

e Data input 5:1 probe
tips matched for
100MHz opera-
tion and can
be grouped or
used singly.

pries| Test & Measuring

% Instruments

8 channel connections
plus one ground connec-
tion per probe.

e Digital delay of up to 9299
clock pulses.

e “Store Trig" provides quick
and convenient paging both
upstream and downstream.

® Microproccessor- equipped
for display and basic logic

analyzer functions
plus comprehensive
self-testing.
For more information
call 800-631-7172,
except in Hawaii, Alaska
and New Jersey. In New
Jersey call collect (201)
529-3800, or contact
Philips Test & Measuring
Instruments, Inc.,
85 McKee Drive,
Mahwah, New Jersey,
07430.

= = |
T e e T e =

PHILIPS
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Announcing the HP 1000
Separate I/O processors let the

Our new HP 1000 L-Series is designed to
give you outstanding processing performance—
even in the most demanding applications.

The reason is our innovative distributed
intelligence architecture. Each I/0O interface has
its own processor—made with our exclusive SOS
LSI process—and its own direct memory channel.
Which means each interface can control and moni-
tor data transfers —without interrupting the
central processor.

So the CPU can concentrate on its main
job of computation.

And you get faster response, higher
throughput and superior system performance.

But what’s really surprising about the L-
Series is that you get all this performance at prices

that start as low as $1968 for our starter set:+ Or
$15,510 for a complete disc-based system .+

Nobody
makes processors
like we do.

The key to the HP-1000 L-Series’ impres-
sive new architecture is our own Silicon-On-Sap-
phire technology. SOS lets us make CPU and 1I/0O
chips with extremely high circuit density, low
power consumption, high processing speeds and
high reliability —at a very low cost.

It’s this combination of high performance
and low cost that make the L-Series appropriate
for the whole range of OEM and industrial appli-
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-Series Computer.
CPU concentrate on computatlon.

cations — including data management,
process control and instrumentation.

And to insure you can get the
exact configuration you need for your
specific application, the L-Series is avail-
able in a wide choice of board, box and
system packages.

The HP 1000 L-Series is a fully
compatible member of our high
performance HP 1000 farmly ~
Which means you can &8
move up to a larger *
computer —all the way
to our powerful F-Series —as your

application grows.
It also means you can use any HP 1000 From
$1968

computer—and its sophisti-
cated program development
tools—to design programs  fewer things can go wrong. In addition, the

for the L-Series. L-Series has its own self-test programs and
Th diagnostics.
c And, of course, the L-Series is backed by

rehablllty 1S our full range of support and documentation

services —including our worldwide service

bullt 11]. network.

Like all HP compu- For more information or a hands-on
ters, the HP 1000 L-Seriesis ~ demonstration of our high performance, low cost
designed to give you out-  L-Series, contact your nearest HP sales office

enhanced by our SOS tech-  tino, CA 95014.
nology — processor boards
have fewer active parts, so

\-‘ standing reliability. Relia- listed in the White Pages or write to: Roger
; F(“O@ bility that’s significantly Ueltzen, Dept. 1273, 11000 Wolfe Road, Cuper-
e

HEWLETT
PACKARD
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+Starter Set: CPU, 64KB b
memory, one I/O board.

++ Disc-Based System: HP's new

12MB Winchester disc drive
and 2621 display console.

(U.S. OEM prices in quantities
of 100)
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Business BASIC Meets
Demand for Commercial
Language Under AOS

Business BASIC programming language
is being offered by Data General Corp,
Rt 9, Westboro, MA 01581, for use
with computer systems as large as
Eclipse® Data Systems and as small as
microNova™ systems operating with
the advanced operating system (A0S).
The language benefits both system
builders and end users because it is
easy to use, yet provides sophisticated
capabilities for complex business
demands. Many users prefer BASIC
because it has multiterminal
capabilities and allows concurrent
development and execution regardless
of operating system or processor.

AOS Business BASIC features
multiple-keyed, indexed sequential file
access, dynamic record allocation,
screen management, common area,
direct block 1/0, and IF-THEN-ELSE
logic, which make the language ap-
propriate for developing business ap-
plications in a wide variety of commer-
cial environments. Business BASIC
utility programs simplify program
development, optimize program size,
and offer ability to sort files, to build,
initialize, and print indices, and to
rebuild index files. It also includes ex-
tensive utilities for producing printed
output for documentation purposes.

A0S offers multifunction features for
up to 64 users to develop or execute
combinations of applications support-
ing multiple concurrent activities such
as batch, timesharing, and/or realtime
tasks. Multiprogramming capability
lets multiple users perform a mix of
functions including enter, test, debug,
or execute programs.

Software fee for the initial license in-
cluding installation, one year software
subscription service, one year com-
prehensive support service, and one
training credit is $6100. Deliveries are
120 ARO. Quantity and OEM discounts
are available.

Circle 432 on Inquiry Card
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Drafting System Digitizes
Directly from
Hand Drawn Schematics

Drafting System One (DS1) allows the
user to digitize directly from the scrib-
bled: logic/electronic schematic draw-
ings initially prepared by engineers.
Using a Summagraphics 42 x 60"
digitizer as an input device, and
operating on Data General Nova and
Eclipse RDOS machines, as well as DEC
VAX, IBM, Univac, and Control Data
systems, the system can digitize a
D-size schematic in 1 to 1.5 h max
depending on complexity and asso-
ciated text.

Upon initial input, symbols are not
their correct size, lines are crooked,
and symbols are typically not properly
aligned. In processing the digitized
data, the software system, developed
by Design Aids, Inc, 1661 E Chapman
Ave, Suite 1F, Fullerton, CA 92631,
straightens the crooked lines, inputs
correct size symbols in specified rota-
tion, and adheres to alignment among
symbols previously implied by the user
during input.

On a Nova 4X CPU, processing time
is approximately 7 min, after which the
drawing data are automatically
spooled directly to the plotter. Digitiz-
ing, processing, and plotting occur
simultaneously. Six digitizers can be
active with no system degradation.

To edit a drawing, the user simply
tapes the drawing back onto the
digitizer, touches alignment points,
and within 10-min maximum digitizing
time completes changes or additions.
The user merely indicates whether a
change is a label change, symbol addi-
tion or deletion, line addition or dele-
tion, or an alignment change. The
system spreads the drawing to incor-
porate new symbols or make rodm for
additional text. The parameter file,
resident on the CPU, controls lettering
sizes, line spacing, protected areas
around symbols as well as a myriad of
other items. The system always uses
minimum drawing room and always
centers the drawing on the format
chosen.

When the drawing has been edited
and is correct, the user automatically
obtains a connection net list, or bill of
materials. Data produced from this
process can drive a wirewrapping or PC

board routing system. After routing is
complete, back annotation can be per-
formed to assure totally correct
documents.

Circle 433 on Inquiry Card

Multitasking System Uses
Extended Memory
Capabilities of PDP/LSI-11

TSX-Plus, a high performance,
multitasking timesharing operating
system for DEC PDP-11 and LSI-11 with
extended memory hardware has been
announded by S & H Computer
Systems, Inc, 1027 17th Ave S,
Nashville, TN 37212. The system pro-
vides the support and functionality of
RT-11 to multiple users.

Designed to take full advantage of
the 256k of memory now available on
many PDP-11 and LSI-11 computers and
to allow larger job partitions than
previously possible, the software
replaces the RT-11 monitor rather than
running in conjunction with it as does
standard TSX. (A RT-11 license is still re-
quired, as RT-11 utilities and handlers
are used.) The product partitions
memory, allowing a maximum address
space of 56k for each of the maximum
of 30 jobs supported by the system.

Hardware requirements are a PDP-11
or LSI11 with memory management
hardware and at least 96k of memory.
Terminal interface is via DLV11-J, DL-11,

and DZ-11 communication lines. Dial-

up and hardware lines are supported.

Job priorities are handled by an
event driven job scheduling system
that uses five user-adjustable time-slice
values to control job execution. Other
system features include a transparent
spooling system that schedules print-
ing based on form names associated
with print files, a shared file record
locking system to synchronize access to
shared files being updated by multiple
users, an interjob message communica-
tions facility whereby messages may be
sent between running jobs, a virtual
timesharing line facility allowing one
terminal to control several simul-
taneously running jobs, and a log-on
and usage accounting facility that con-
trols disc and file access based on log-
on user number. O
Circle 434 on Inquiry Card

COMPUTER DESIGN/SEPTEMBER 1980




TERMINAL
SMARTER.

Automatic Date/Time Entry. Simply install
the SLC-1 Time Machine between your
computer and terminal and it will automat-
ically log the correct date and time of each
transaction into your computer. The SLC-1
Time Machine will save you money, both
in reduced operator time and the elimina-
tion of costly human errors.

The Time Machine contains a preci-
sion 24-hour clock and a 100-year self-
correcting calendar that automatically
adjust for leap years. Time and date
functions include: hours, minutes, sec-
onds, day, month and year.

But the SLC-1 is more than a clock. It
constantly monitors the out-
put from any computer
and provides instant
responses to a number
of user-defined key

phrases. This makes it ideal for use with
unattended process control or data
acquisition systems. And since the Time
Machine is a 6502 microprocessor system,
it adds computing power to any terminal.

The Time Machine is easily installed
without modification to your operating
system. Both RS-232 and 20mA current
loop serial link are provided. And because
it’s battery-supported, the time will always
be correct, even after a power failure.

The single quantity price is only
$640. Ten-digit display option, $190. For
more information or literature on the
SLC-1 Time Machine, contact Digital

Pathways, Inc.,
1260 L’ Avenida,
Mountain View,
California 94043, or
phone (415) 969-7600.

GET INTO THE TIME MACHINE.

DIGITAL PATHWAYS
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~ Anyonecanbuildgreat performance infog micro.
OnlyDigital helpsyougetitallout:

This Bridgeport CNC Vertical Milling M
LSI-11/2 microg@m@ter, is cut
g

i




In 16-bit micros, great hardware
doesn’t guarantee great performance.

You need high-powered software too.

And o}ru\l]y Digital gives you both.
Because while everyone else is just get-
ting started in high-performance micros,
we’ve been shipping them for years.

So we give you all the software tools
ﬁou need to make the most of great

ardware. :

We start where the others leave off.

Digital’s LSI-11/23 micros offer the
only double-precision floa u_ﬁ point
processor in the industry. Built right into
the hardware so it doesn’t cost you mem-
ory overhead.

You also get a memory management
unit so efficient, you can run several real-

time X;c?rams at once.
ou get the basic instruction set

of our PDP-11 minicomputer family. It
can do in one memory cycle what others
would take four to accomplish.

But like we said, hardware is only
half the story.

The industry’s only high-
performance micro software.

Digital’s software systems are

literally years ahead of the
competition.

e RSX-11M operating sys-
tem, for example, is the industry-
standard real-time software for
superminis.

Proven and refined over five
ears. And you can get it with our
SI-11/23 micros, with high-

powered languages like an opti-
mized FOR IV-PLUS
compiler and BASIC-PLUS-2.

And for your run-time soft-

ware you can use RSX-11S, a
streamlined version of 11M that takes up
an incredibly small amount of memory.
Advanced development tools.
Digital’s programming tools are eas-

ily the most advanced in the business. So
you can concentrate on reﬁnin§ your
a{)plication software, instead of strug-
gling with it.

or example, you getan interactive
debugger that’s built right into the proc-
essor. With English diagnostics for the
linkage editor, FOR , and even
MACRO, so you can catch bugs before
your programs ever run.

And if you ever need help in your
development work, Digital’s Command
Language will help you solve your prob-
lem with clear, English-like statements.
The tota<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>