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Fast refresh graphics throughput. Unequaled vector
quality. Dynamic display versatility. You get it all with a
WHIZZARD 7000.

Draw the most sophisticated pictures you can imagine.
Quick as a blink. The secret's in a 32-bit microprocessor with
its own refresh memory. There’s one inside every WHIZZARD
7000.

Get constant vector intensity and perfect end-point match-
ing with maximum vector throughput. The best in the industry.
The WHIZZARD 7000's advanced vector generator and
unique Adaptive Timing™ technology guarantee it.

Pictures show up sharp. Even under the strongest office
lights. That's because you can choose from 16 brightness
levels. And, WHIZZARD alphanumerics are easy to read,
too. Its stroke-generated characters can appear in eight
programmable sizes.

When it comes to real-time graphics, the WHIZZARD

7000 is unearthly. Hardware translation, 16-bits of line texture,

and blinking are standard.

For even mightier magic, you can add hardware rotate,
scale, clip, zoom, and multi-viewports. You can even work in
3-D or color.

ing’s possible
with a WHIZZARD 7000.

Choose the WHIZZARD 7000 that solves your graphics
problem. A basic monitor/processor that'll connect to any
16-bit or 32-bit computer. An intelligent refresh terminal with
computing power already built-in. Or a stand-alone graphics
processing system, complete with peripherals and software.

Pick from lots of WHIZZARD 7000 graphics peripherals.
Joysticks with push-button interrupt. Data tablets, digitizers
and light pens. Pen plotters and electrostatic printer/plotters.
And, more.

To find out the whole amazing story, just call the WHIZ-
ZARD. He'll send you a brochure. Or if you prefer, he'll bring
you a magic show.

For full WHIZZARD details, write or call Pat Burke,
MEGATEK, 3931 Sorrento Valley Blvd., San Diego, CA
92121. (714) 455-5590. TWX: 910-337-1270. (European
office: 14, rue de I'Ancien Port, 1201 Geneva, Switzerland.
Phone: (022) 32.97.20. Telex: 23343.)

The Visible Difference
MEGATEK

CORPORATION
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TECHNOLOGY
Since its introduction in 1976, Kennedy has successfully entered the disk
e market with its Series 5300. Currently available in three configura-
ons up to 70 Mbytes. Kennedy is committed in providing the industry with
a family of devices growing to 300 Mbytes. Because the fixed media Series
D utilizes advanced Winchester technology it offers low cost of ownership
and, of course, Kennedy Quality.

GROWTH

KENNEDY- G




THE NEW TALLY 300
LINE PER MINUTE PRINTER.

More features. More Benefits.

Mechanical simplicity merged with state of the art
electronics. A proven print mechanism that never
wears out. Unmatched reliability. Lower cost of owner-
ship. No preventive maintenance. Sterling print quality
that never wavers. Office quiet. No rising service costs
over the life of the printer.

Standard features like dual microprocessors,
diagnostic display, self test, interface PROMS. Opera-
tor convenience features like auto-load reel to reel
ribbon with pre-threaded leader, straight path paper

TALLY
PRINTERS
WORLDWIDE

BUSINESS SYSTEMS SALES
Orinda, CA (415) 254-8350
Boston, MA (617) 272-8070
Chicago, IL (312) 885-3678
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OEM SALES OFFICES
Atlanta (404) 955-1630
Boston (617) 272-8070

New York (516) 694-8444
Chicago (312) 885-3678

Los Angeles (213) 378-0805
Philadelphia (215) 628-9998
San Jose (408) 247-0897
Seattle (206) 251-6730

San Antonio (512) 733-8153
Washington, D.C. (703) 471-1145

LA

A

loading and easy access control panel with push
button convenience.

There's more. Designed to wage war on the lost
time of downtime, the Tally T-3000 is modularly con-
structed for quick service access. And the diagnostic
display pinpoints any fault condition. And even tells if
it's operator correctable.

Call your nearest Tally sales representative for
all the details.

Tally Corporation, 8301 South 180th Street, Kent,
WA 98031. Phone (206) 251-5524.
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Starting with this issue, a 2-part column dis-
cusses digital techniques for transmitting
voice and image waveforms, provides back-
ground information, and projects future
developments

DIGITAL TECHNOLOGY REVIEW

Insight into the ultimate potential market for
computer equipment derives from examina-
tion of factors that influence the demand for
those systems

DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Online applications of process control and
data acquisition are stressed at the I|EEE
Industrial Electronic and Control Instrumenta-
tion Society’s 1979 conference

TECH BRIEF

APPLICATION BRIEF

MICRO DATA STACK/COMPUTERS,
ELEMENTS, AND SYSTEMS

A subroutine can easily be written to execute
the bubble sort (exchange) method of sorting
numeric values for faster execution and for
ordered output

AROUND THE IC LOOP

Key strategy in designing digital filters in
custom LS| is to reduce the area require-
ments of coefficient multipliers through
special arithmetic techniques

PRODUCT FEATURE

A family of serial and parallel interface im-
pact printers satisfies small business system
requirements of capability, versatility, and
low price

LITERATURE
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INFORMATION
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Reader Service Cards
pages 251-54

strengths and limits of each architecture

PRACTICAL HARDWARE SOLUTIONS FOR
2’'S COMPLEMENT ARITHMETIC PROBLEMS 105

by Thinh V. Nguyen
Solutions to three problems identified in the digital design of 2's com-

plement arithmetic hardware enhance throughput in high speed
applications while minimizing cost and chip count

COST-EFFECTIVE 64-CHANNEL MULTIPLEXER SYSTEM 114
by Nishan Urkumyan

Microprocessor based multiplexer design for linking RS-232-C com-
patible terminals to a timesharing host computer achieves up to 85%
cost saving per data channel

INTELLIGENT CONTROLLER INCREASES DATA THROUGHPUT,
REDUCES HOST OVERHEAD 120

by Charles A. Samuelson

Controller design interfaces realtime |/O peripherals to a general
purpose minicomputer with improved throughput, response, and
functionality

IMPLEMENTATION OF DIVISION ALGORITHM HALVES

ITERATION TIME 129

by Norton Markin

Implementation reduces division time by performing required shifting,
arithmetic, and decisional operations with a single microinstruction

IMPROVING MEMORY RELIABILITY THROUGH

ERROR CORRECTION 137

by Albert V. Ferris-Prabhu

Use of single-error correction can improve memory reliability by
severai orders of magnitude. A method described for simple memory
card, with appropriate modification, can be applied to other memory
organizations

CIRCULATION: 67,155
VBPA (JUNE 1978)
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Communications
Systems
Work Better

With Okidata Disc Drives

Processor-controlled message switching systems need
fast access memory for line switching and large capacity

memory for message buffering. The Okidata 3300 has both.

Communications systems need memory devices with
minimal error rates and the ability to grow economically.
The Okidata 3300 has both.

Distributed processing systems need high reliability and
capabilities to function unattended. The Okidata 3300
has both.

The Okidata 3300 provides up to 80 megabytes of
moving head and 2.4 megabytes of fast 10 ms access
fixed head storage in just 7 inches of rack, complete with
power supply and the finest air filtration system in the
industry—Twenty-five percent more capacity than IBM's
Piccolo, in half the space.

Six 3300 models, from 13 to 80 megabytes, all share
the same form factor and the same set of systems
programs. And, Winchester heads and discs and
Okidata’s unique low mass rotary positioner provide high
accuracy and year after year of trouble-free unattended
operation.

You've probably read about Okidata “bumping out” those
big name disc suppliers. The reason is, when you
compare reliability, performance, price and OEM support,
Okidata disc drives work better.

Okidata Corporation
111 Gaither Drive
\ Mount Laurel, New Jersey 08054

Telephone: 609-235-2600
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Dataram’s S33 interfaces Digital Equipment Corporation’s (DEC®’s) PDP-11 series to a wide
selection of SMD (storage module drive) and Winchester type disk drives. The S33 emulates
DEC’s RMO02 and is fully software compatible with RM02 diagnostics and RM02-supporting
operating systems. Up to four drives per S33 controller, almost 300 MB of disk storage. The
microprocessor-based S33 controller has 2 KB of data buffering, multiple sector transfers, and
built-in self-test capability. And media compatibility with DEC’s RMO02 drive. All this and
amazingly packaged on one DEC hex board...the only controller to make this claim!

One-board means you need only one hex SPC slot. One-board means easy insertion and
optimum air flow. :

One-board with its attendant features of minimized interconnections and low component count
means lower power, complete accessibility, higher reliability...and best of all, lower cost.

If you're interested in one of our one-board S33 controllers, or a whole bunch of them, we’d like
to hear from you. If you operate in the LSI-11® world, still contact us. Our LSI-11 cousin of the
S33 is on the way.

DEC. 1.SI-11 and PDP are registered trademarks of Digital Equipment Corporation

V‘I‘ DATARAM
L n  CORPORATION

PRINCETON-HIGHTSTOWN ROAD CRANBURY, NEW JERSEY 08512
TEL:609-799-0071 TWX:510-685-2542
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Boschert’s 0L65
Switching Power Supply

Boschert’s open frame, multiple
output switching supplies offer
smaller, lighter, far more efficient
power sources than linear supplies.
A good example is our OL65 Series
for microprocessor-based systems,
plasma and solid state displays,
floppy disk drives, small printers
and modems. Compare these specs:

« Efficiency: 65% typical

* Weight: 18 oz. (0.5 kg)

* Size: 9.44" x 5.00" x 2.00” (24.0 cm x
12.7cni %51 cm)

* Power: 65W continuous

¢ 16 ms holdup time

* Qutputs: 5
0OL65-3020 OL65-3032
Ist output: +5V @ 6A +5V @ 6A
2nd output: —5V @ 0.5A —5V @ 0.5A
3rd output: +12V @ 1.5A +15V @ 1.5A
4th output: —12V @ 1.5A —15V @ 1.5A
5th output: +24V @ 1.2A +24V @ 1.2A

* Input voltage: 95-130VAC/190-260VAC
(user selectable)

» UL478 recognized

* Available from stock

Boschert Representatives

Northeast Sumer, Inc.

BGR Assoc. Rolling Meadows, IL
Willow Grove, PA (312) 991-8500
(215) 657-3301 West

Neville & Vespo Corp.  Electrodyne, Inc.
Bogota, NJ Denver, CO

(200) 487-1505 (303) 759-4409
Datcom, Inc. Salt Lake City, UT
Waltham, MA (801) 486-3801
(617) 891-4600 Mycrosystems
Bob Dean, Inc. Mktg., Inc.

Ithaca, NY Dallas, TX

(607) 272-2187 (214) 238-7157
Mid-Atlantic Houston, TX

Glen White Assoc. (71A3) ?83'2900
Timonium, MD Criterion, Inc.
(301) 252-6360 Santa Clara, CA
Souithaast (408) 988-6300

ES/Chase Company
Beaverton, OR
(503) 641-4111
Seattle, WA

(206) 762-4824
Fred Board Assoc.
Scottsdale, AZ
(602) 994-9388
The Powerhouse
Mission Viejo, CA
(714) 830-5666

Glen White Assoc.
Lynchburg, VA
(804) 384-6920
EIR, Incorporated
Casselberry, FL
(305) 830-9600
Midwest

SAI Marketing Corp.
Brighton, MI
(313) 227-1786
Dayton, OH

(513) 435-3181

Stan Clothier Co.
Minneapolis, MN
(612) 944-3456

LETTERS TO THE EDITOR

To the Editor:

I was extremely pleased to read Mr
B. E. Forbes’ article: “IEEe 488: A
Proposed Microcomputer 1/0 Bus
Standard” (Computer Design, Nov
1978, pp 170-174). Not only was it
well written, but also I fully
agreed with all the points raised.

I would, however, like to comment
on another characteristic of the
cpis, namely the cpu to cpu link.
The 1EEE Std 488 does have the capa-
bility to get, pass, and take control
from other controllers. As such, many
of the issues of control-transfer are
answered. However, the REN and
IFC messages can be issued only by
the System-Controller. Unfortunate-
ly, the 1Ee 488 does not provide a
Take-System-Control message. The
rsc message is local and a human
operator should select the right de-
vice to possess the system control
virtue. This is a shortcoming and
seems artificial and not inherently
necessary.

M. Guttman
Elta Electronics Industries Ltd
New York, Ny

To the Editor:

We enjoyed the March 1979 article
in Computer Design on “Comparison
of Selected Array Processor Archi-
tectures” by S. P. Hufnagel (pp 151-
158). We agree with Mr Hufnagel
that for most applications the ideal
maximum rate cannot be achieved,
except for short bursts of time. How-
ever, there are realistic applications
of practical importance that can
drive an array processor to the ideal
maximum rate most of the time. Here
at the Fusion Div of the General
Atomic Co, we are operating the
world’s largest tokamak, the Doublet
nr machine, for fusion energy re-
search. One of the major goals of
Doublet 11 is to maintain and con-
fine a hot (tens of million degrees)
ionized gas (plasma) in a peanut-
shaped cross-section utilizing exter-
nal magnetic fields. The theoretical
studies and the interpretation of ex-
perimental results require repeated
solution of a free-boundary nonlinear
partial differential equation which
describes the magneto-hvdrodynamic
equilibrium of the plasma. This
Poisson-like differential equation can
be solved by using the standard
Green’s function method. The major

portion of the computation is simply
of the form y; = E.M,” where y;
is the magnetic flux, I; is the plasma
current, and Mj; is the mutual in-
ductance matrix. The vector length
of y and I is of the order of 1500.
By storing I; in Ram table memory
and M;; in main data memory, we
are able to drive our pEcsystem 10-
AP190L to the ideal of 12M flops per-
forming the matrix multiplication as
a series of dot products as shown
above. A typical solution takes ap-
proximately 11 s on our array pro-
cessor. As a comparison, the same
problem takes 8 s on a coc 7600
and 3.2 s on a cray-1. We estimate
that the array processor is running
at its ideal maximum rate at least
60% of the 11 s.

T. S. Wang, M. Saito, S. Karin
General Atomic Co
San Diego, Calif

To the Editor:

The Project Management Institute is
conducting a survey of scheduling
software systems available and on
the market today. We would like to
contact software vendors who wish to
participate in this survey.

The Project Management Institute
is identifying as many cpm schedul-
ing software packages or related
programs (mis, cost control, mate-
rial control, etc) as possible that
are currently available to project
managers or owners for their use
either through purchase, lease, or
service bureau arrangements.

Any firms, software vendors, or
individuals that wish to participate
or have their packages included,
please contact Ozro E. West, 2329
Laguna St, San Francisco, ca 94115,
415/567-3232. Standardized informa-
tion questionnaries will be sent to all
who request and when completed,
will be published in a bound volume
for purchase. A copy of the survey
results can be obtained by contacting
the Project Management Institute,
ro Box 43, Drexel Hill, pa 19026.

pMI is interested in all project
control related programs, particular-
ly those recently developed, current
enhancements to programs that have
been available for many vyears, or
packages developed for use on mini-
computers.

Ozro E. West
Project Management Institute
Drexel Hill, Pa
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At Boschert we stick with you.
All the way to the top.

From design to production,
whether you need 10r 1000
switching power supplies a month,
we're ready, able and willing.

OEM system success depends on
suppliers who work with you —
and stay with you. At Boschert,
we've been building switching
power supplies for nearly a decade.
Today, over 100,000 of our
open-frame, multiple output power
systems are in operation, helping
OEMs reduce space, weight and
heat dissipation. Working with
Boschert means you have a source
—and a partner — for meeting

any power requirements from 25
to 400 watts.

Whether you're prototyping or
producing in volume, Boschert
helps you get exactly the power
supply you need. At the design
stage, our engineers work with
you to determine optimum
specs for your application. We're
experts at tailoring our standard
product line to meet your unique
output or load requirements. So
you get the best of both worlds:
custom performance and volume
economy.

Once your production is in full
swing, Boschert can keep pace.
We're already the world’s volume
leader in

_—

switching power supplies, and or write Boschert Incorporated,

new facilities will double our 384 Santa Trinita Ave.,
i capacity in 1979. Sunnyvale, CA 94086. Or call
" Find out about the price/ (408) 732-2440.

performance you'll get today
from our full line of switching n“scnﬂl‘n M
power supplies. Contact your SUPPLIES
local Boschert representative,
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Introducing the first
HMOS* high performance
static RAM organized
ideally for wide-word
memory systems. Intel’s

new 1Kx4-bit HMOS
2148 gives designers
access times to 55ns, low
active power and automatic
standby. Plus the economy
and reliability you've come
to expect from MOS de-
vices. In fact, the 2148
delivers exactly the
same advantages as
our HMOS industry
standard 4K x1-bit
2147.

The 2148 is great
news for anyone de-
signing high speed,
special purpose mem-
ories where word
widths are in multiples
of four. You'll get the
speed and modularity you
need for high speed control
store, cache, buffer and bit-
slice applications. Plus the
high density that means
75% fewer components than
comparable 1K designs.

Sure bet for lower power
Our 2148 will help you
reduce system power con-
sumption dramatically. It
features automatic power
down on deselection

and uses standby current
only a fraction that of constant
current devices. And since most

*HMOS is a patented Intel process.

memory components in a system
are normally deselected at any
given time, the larger your system
the lower your power dissipation per
bit. (See chart.) It means simpler
designs and lower costs for cooling
and power supplies.

Our track record: 7 million
reliable HMOS RAMs

We achieved the 2148’s fast
access and low power using
HMOS. Its the patented high
performance technology we
pioneered in 1976 with our 2115A/
2125A 1K fast static RAMs. And

it’s the same process we use to
produce our industry standard
16-bit microcomputer, the 8086.

Intel has already delivered over
7 million HMOS RAMs. This gives
2148 users a proven track record of
reliability and volume availability.
For more detailed information
on HMOS dependability, request
our comprehensive HMOS
Reliability Report #18.

The 2148 is in the 18-pin 1Kx4
industry standard pinout. It is fully
static, so you can use it in both

Circle No. 7 for Information

HMOS Goes 4-wide

Intel delivers the 1Kx4-bit 2148 fast static RAM,
purebred descendent of our high performance 2147.

2148 Specifications
2148-3| 2148 |2148-6
s acs():ess 55 | 70 | 85
’gs;‘réﬁf‘(ir‘;% 125 | 125 | 125
sy | w | | o

clocked and unclocked systems.
All three 2148 versions are fully
TTL compatible and operate from
a single +5 volt supply.

Intel gives you a head start
We’re delivering the 2148 today.
To get a head start on the next
generation of high performance
memory designs, contact your local
Intel sales office or distributor.
Or write Intel Corporation, 3065
Bowers Avenue, Santa Clara,

California 95051.

intgl 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.



| CALENDAR |

CONFERENCES

AUG 6-8—Pattern Recognition and Image
Processing, Hyatt Regency O’Hare, Chicago,
lll. INFORMATION: PRIP 79, PO Box 639,
Silver Spring, MD 20901

AUG 13-15—Conf on Simulation, Measure-
ment, and Modeling of Computer Systems,
Boulder, Colo. INFORMATION: Paul F. Roth,
National Bureau of Standards, Technology
Bldg, Rm B-250, Washington, DC 20234

AUG 19-22—Rocky Mountain Sym on Micro-
computers, Pingree Park, Colo. INFORMA-
TION: Michael Tindall, Dept of Computer
Science, Colorado State U, Fort Collins,
CO 80523

AUG 21-24—Internat’l Conf on Parallel
Processing, Shanty Creek Lodge, Bellaire,
Mich. INFORMATION: 1979 Internat'l Conf
on Parallel Processing, Dept of Electrical
and Computer Engineering, Wayne State U,
Detroit, MI 48202

SEPT 4-7—COMPCON, Washington, DC.
INFORMATION: IEEE Computer Society, PO
Box €39, Silver Spring, MD 20901

SEPT 5-T7—Internat’l Fiber Optics and Com-
munications  Exposition, Hyatt Regency
O'Hare, Chicago, Ill. INFORMATION:
Michael A. O'Bryant, Director, Expositions
and Publications, Information Gatekeepers,
Inc, 167 Corey Rd, Suite 111, Brookline, MA
02146. Tel: 617/739-2022

SEPT 7-9—Internat’l Microcomputer Expo-
sition, Dallas, Tex. INFORMATION: IME,
413 Carillon Tower, 13601 Preston Rd,
Dallas, TX 75240

SEPT 18-21—WESCON, Brooks Hall and St
Francis Hotel, San Francisco, Calif. INFOR-
MATION: William C. Weber, Jr, 99 N
Sepulveda Blvd, El Segundo, CA 90245. Tel:
213/772-2965

SEPT 19-21—Internat’l Automatic Testing
Conf, Radisson Hotel, Minneapolis, Minn.
INFORMATION: A. O. Thornsjo, Honeywell
Inc, 1625 Zarthan Ave S, St Louis Park,
MN 55416. Tel: 612/542-4811

SEPT 20-26—TELCOM 79, Geneva, Switzer-
land. INFORMATION: John Sodolski, 2001
Eye St NW, Washington, DC 20006. Tel:
202/457-4934

SEPT  25-27—Mini/Micro Computer Conf
and Expo, Anaheim, Calif. INFORMATION:
Robert D. Rankin, 5528 E LaPalma Ave,
Suite 1, Anaheim, CA 92807

10

SEPT 26-29—Mini and Microcomputers In-
ternat’l Sym and Exhibition, Queen Elizabeth
Hotel, Montreal, Canada. INFORMATION:
The Secretary, MIMI ‘79, PO Box 2481,
Anaheim, CA 92804. Tel: 714/774-6144

SEPT 28-30—Northeast Personal and Busi-
ness Computer Show, Hynes Auditorium/
Prudential Ctr, Boston, Mass. INFORMA-
TION: Northeast Expositions, PO Box 678,
Brookline Village, MA 02147. Tel: 617/
522-4467

OCT 2-4—Internat’l Electrical, Electronics
Conf and Exposition, Exhibition Place, To-
ronto, Canada. INFORMATION: Internat'l
Electrical, Electronics Conf and Exposition,
1450 Don Mills Rd, Don Mills, Ontario M3B
2X7, Canada

OCT 2-5—Internat’l Conf on Distributed
Computing Systems, Huntsville, Ala. IN-
FORMATION: B. D. Carroll, Electrical En-
gineering, Auburn U, 207 Dunston Hall,
Auburn, AL 36830. Tel: 205/826-4330

OCT 3-5—Internat’l Conf on Very Large
Data Bases, National Hotel, Rio De Janeiro,
Brazil. INFORMATION: Prof Stanley Y. W.
Su, 500 A Weil Hall, U of Florida, Gaines-
ville, FL 32611. Tel: 904/392-2371

OCT 8-9—Sym on Hardware Descriptive
Languages, Palo Alto, Calif. INFORMATION:
Waldo Magnuson, Lawrence Livermore Labs,
PO Box L-156, Livermore, CA 94550. Tel:
415/422-9550

OCT 9-11—Compusign, Anaheim, Calif. IN-
FORMATION: Golden Gate Enterprises, Inc,
1307 S Mary Ave, Suite 210, Sunnyvale, CA
94087. Tel: 408/735-1122

OCT 14-17—Electronic and Aerospace Sys-
tems Convention (EASCON), Stouffer's Inn,
Washington, DC. INFORMATION: William
C. Weber, Jr, 999 N Sepulveda Blvd, El
Segundo, CA 90245. Tel: 213/772-2965

OCT 22-24—Computers in Aerospace Conf,
Hyatt House Hotel, Los Angeles, Calif. IN-
FORMATION: Richard R. Erkeneff, McDon-
nell Douglas Astronautics Co, Dept 236,
Bldg 13-3, 5301 Bolsa Ave, Huntington
Beach, CA 92644. Tel: 714/896-4975

OCT 23-25—European Sym on Realtime
Data Handling and Process Control, West
Berlin, Germany. INFORMATION: Real-
Time ‘Data 79, Congress Organization Co,
Kongress Zentrale, John Foster Dulles Allee
10, D-1000 Berlin 21, Germany

OCT 23-25—Semiconductor Test Conf, Hyatt
House, Cherry Hill, NJ. INFORMATION:
Tess Mitchell, Secretary/Registrar, PO Box
38, Collegeville, PA 19426, Tel: 215/489-
9387

OCT 29-31—Sym on Foundations of Com-
puter Science, San Juan, Puerto Rico. IN-
FORMATION: Prof Ronald V. Book, Dept of
Math and Computer Science, U of Californja,
Santa Barbara, CA 93106. Tel: 805/961-
2778

OCT 30-31—Interface West, Anaheim Con-
vention Ctr, Anaheim, Calif. INFORMA-
TION: Interface Group, 160 Speen St, Fram-
ingham, MA 01701. Tel: 617/879-4502

NOV 6-8—COMPEC Peripherals, Systems,
and Mini and Microcomputer Specialized
Exhibition, Olympia Grand Hall, London,
England. INFORMATION: lliffe Promotions
Ltd, Dorset House, Stamford St, London
SE1 SLU, England

SHORT COURSES

AUG 13-17—Computer Image Processing,
Rensselaer Polytechnic Institute, Troy, NY.
INFORMATION: Richard J. Teich, Office
of Continuing Studies, Rensselaer Polytech-
nic Institute, Troy, NY 12181. Tel: 518/
270-6442

AUG 20-22—Digital Communications Pro-
cessing and Coding, and SEPT 12-14—
Computer Programming for the Nonprogram-
mer, George Washington U, Washington,
DC. INFORMATION: Continuing Engineer-
ing Education, George Washington U, Wash-
ington, DC 20052. Tel: 202/676-6106

Announcements intended for pub-
lication in this department of
Computer Design must be re-
ceived at least two months prior
to the date of the event. To en-
sure proper timely coverage of
major events, material preferably
should be received six months in
advance.
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THE DSD 440.
TOTAL DEC RX02
COMPATIBILITY,

AND MORE.

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

100% software, hardware and media compatible with

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

MORE

A 512-byte hardware bootstrap is built into all
PDP-11and 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-

Data Systems Design, Inc.
3130 Coronado Drive,

tures with fast delivery...at alower price.
For further information, call or write Data Sant(ig)azriég%%som
Systems Design today. A data sheet and TWX 910-338-0249
price list will be forwarded to you Eastern Regional Skles:

immediately. ; (617) 329-5730
® Trademark of Digital Equipment Corporation TWX 710-348-0563
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COMMUNICATION CHANNEL

TRENDS IN THE DIGITAL TRANSMISSION
'OF VOICE AND IMAGE SIGNALS—
PART 1: VOICE DIGITIZATION

Ira Richer

Bolt Beranek and Newman Incorporated
Cambridge, Massachusetts

T here are several different kinds of reasons for
wanting to digitize analog signals in a communications
environment. Digital signals are compatible with com-
puters and can be stored and processed in convenient
and sophisticated ways; they can be communicated
economically by reducing the bandwidth requirements
or by sharing communications circuits using techniques
such as simple time division multiplexing and packet
switching; digital signals can often be communicated
more accurately since error detection and error correc-
tion codes can be used, and because wide dynamic
ranges can be handled; digital signals provide flexi-
bility because they permit a tradeoff between distortion
and noise immunity; and digital bitstreams can be
encrypted to provide security.

Digital Voice

Two basic techniques for digitizing voice signals are
waveform coding and source coding. With waveform
based methods, the reconstructed analog signal looks
like the original input signal, whereas with source cod-
ing the reconstructed signal is intended to sound like
the original even though the waveform itself may look
quite different.! Waveform techniques are simpler than
source coding techniques but they require more band-
width for the transmitted signal.

The quality of the regenerated speech is determined
by its intelligibility, an objective but not yet automated
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criterion which measures how well the speech can be
understood, and by its naturalness, a subjective cri-
terion that indicates the listener’s ability to recognize
the speaker and to gain emotional and other cues from
the speech. Although there are many digitization tech-
niques, quality depends primarily upon bit rate. Three
rough ranges of bit rates can be used to categorize
digital speech: above about 12k bits/s, where the
speech is often termed “toll quality” and is compar-
able to analog telephone speech; between about 6k
and 12k bits/s (“communications” quality), in which
the speech is highly intelligible but suffers noticeable
degradations, such as distortion; and below about 6k
bits/s (“synthetic” quality) in which there is a sig-
nificant loss of quality.2

Straightforward pulse code modulation (pcm) is the
most widely used digitization method, in which the
analog waveform is sampled (after being low pass
filtered) at 8 kHz and the amplitude of each sample
is encoded in 8 bits, yielding a data rate of 64k bits/s.
The quality obtained with pcm is quite high, standards
exist for this method, and large scale integration (wLsI)
codecs implementing these standards are now available
at relatively low cost. The disadvantage of pcm is that

Ed Note: Material in this column is derived from a communi-
cations technology forecast® the author recently carried out for
the National Library of Medicine.
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ADVANTAGE:
CENTRONICS

the top-seeded 700 Series

...is a team of dot matrix printers that’s hard to
beat! Each of our twelve models meets a specific
application and price/performance need...and
every one is built and backed by the world leader
in printers. With Centronics, you always have
the advantage.

ADVANTAGE: SELECTION The 700 Series
covers every inch of the court. We offer speeds
from 50 to 180 cps — with throughput up to
400 lpm, a wide variety of forms handling capa-
bilities, a choice of uni- or bi-directional opera-
tion, and a choice of 80 to 132 column formats.
And we're still growing, with three new models
just added and more on the way!

ADVANTAGE: FLEXIBILITY The 700 Series’
wide selection gives you the flexibility to move
into new applications and emerging market
areas. Wherever your business takes you, you'll
always have the advantages of the leader.

ADVANTAGE: APPLICATIONS The 700
Series is already the industry’s most successful
team of dot matrix printers, with proven per-

formance for all applications: microcomputer,
minicomputer, small business, terminal, text
preparation, data communications, and data
processing systems.

ADVANTAGE: COST OF OWNERSHIP Even
though they perform like superstars, our team
doesn’t make big-money demands. They're
highly reliable in any environment. And they're
ready for any tour, with the largest worldwide
service organization of any printer company
backing them up.

ADVANTAGE: LEADERSHIP Each member
of our 700 Series team shares the Centronics
tradition of leadership. We pioneered dot matrix
printing, and have been ranked #1 ever since.
No other company can match our strong serve in
selection, performance, and value. Plus, because
of our high-volume manufacturing capability,
we won't fault on your delivery.

For more information on products or employ-
ment opportunities, call or write today:
Centronics Data Computer Corporation,
Hudson, New Hampshire 03051,

(603) 883-0111.




the analog bandwidth required to transmit the digi-
tized signal is significantly greater than that required
for the original analog speech waveform. A major use
of pcm is in digital telephone switching equipment in
which the analog voice signal is digitized, routed
through the switch in digital form, and then converted
back to analog for transmission. pcm is also used over
digital links when high quality speech is required,
especially if security is essential.

In order to achieve lower bit rates, simple wave-
form encoders based on delta modulation can be used
down to about 24k bits/s. With this technique, a single
bit is used to represent the difference between the
current and previous samples of the analog waveform.
Highly intelligible though somewhat noisy speech can
currently be obtained with delta modulation, and im-
plementation can be realized with a few wvsi devices.
In order to compensate for the degradation introduced
by the 1-bit quantization used in delta modulation,
the signal must be oversampled, ie, sampled at a rate
higher than the minimum or Nyquist rate, which is
twice the highest frequency component, approximately
8 kHz for voice. Differential pcm, which samples the
waveform at the Nyquist rate but which uses more than
1 bit/sample, is effective at lower rates; and adaptive
differential pcm, which uses a variable quantization
size, can be used at even lower bit rates, currently
down to about 16k bits/s, although the output speech
at this rate does not quite achieve toll quality.34. As
data rates are lowered further, the quality provided by
all these techniques deteriorates rapidly.

Below about 12k bits/s the digitization technique
must take advantage of some of the redundancy in the
speech waveform; specifically, waveform encoders must
use a changing rather than a fixed predictor. Hence
the methods become more complex and more expensive
to implement. In the rough range between 6k and 12k
bits/s, adaptive predictive coding provides reasonable
quality. With this technique, the transmitted signal
comprises parameters which characterize the speech
waveform together with a 1-bit error signal represent-
ing the difference between the actual input speech and
the estimate derived from the model. At the receiver,
speech is regenerated by applying the error signal to
a filter derived from the parameters of the model.
Present day adaptive predictive coders are relatively
expensive because of their complexity, but they can
achieve reasonable quality, and in fact, toll quality
speech has been realized at 16k bits /s.

Below about 6k bits/s encoding devices must use a
model of the speech waveform, and are hence called
speech source encoders. The model consists of a binary
voiced /unvoiced source exciting a time-varying filter (or
filters) representing the short term spectral envelope
of the speech signal. An error in the voiced /unvoiced
decision can easily be heard as a distortion of the out-
put speech, and therefore accuracy of the input wave-
form is important. The main difference among the dif-
ferent types of voice coders (vocoders) used is in the
representation of the spectral envelope. Two techniques
are channel vocoding and linear predictive vocoding
(Lpc). Channel vocoding, the older technique, is based
upon spectral analysis and uses a bank of bandpass
filters to obtain estimates of the speech parameters in
each frequency subchannel. Lpc makes use of an all-
pole model of the speech spectrum (a frequency domain
representation). The lowest data rate at which reason-
able quality can be obtained with these techniques is
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about 2.4k bits/s; lower rates might be satisfactory for
particular speech waveforms (eg, for certain speakers)
but cannot be used generally because the vocoder must
often be carefully tuned to the speaker. Because they
operate at lower data rates, these analysis/synthesis
techniques must make accurate estimates of the speech
parameters in order to allow the signal to be ade-
quately regenerated. These estimates cannot be made
reliably on a degraded signal, for example, one that
is noisy or one that has passed through the microphone
in a standard telephone handset.

In the next few years there should be progress in
terms of both cost and quality in each of the three
ranges of bit rates. At the higher data rates, the qual-
ity of adaptive predictive pcm devices should improve
by the early 1980s, and some cost improvements may
result by the application of charge coupled devices
(ccps). At 16k bits/s, the quality of these units is
good enough that a decision on their installation can
be made on strictly economic grounds, and as imple-
mentation costs decrease by the mid-1980s, these devices
should be increasingly utilized because of the 4-fold
reduction in data rate they provide over pcm. In gen-
eral, both pcm and adaptive predictive pcm should find
increasing application over short haul and local circuits
where the cost of the terminal equipment dominates,
that is, where bandwidth is less critical. At the lower
data rates, below 6k bits/s, speech quality will prob-
ably not improve substantially over that available today.

The major technical and economic impacts in digital
voice communications will likely occur in the 6k- to
10k-bit/s range due to strong Department of Defense
interest in devices in this range, and because the tech-
nology is amenable to microprocessor implementations.
Good quality devices at 9.6k bits/s should be available
in the early 1980s with costs initially in the several
thousand dollar range, but substantial price reductions
will occur as the market for the devices increases. These
devices should be robust in a communications sense,
in that they will be able to tolerate background noise,
channel errors, or degradation that might be intro-
duced by conventional telephone handsets and the
associated wiring between the handsets and the tele-
phone switch. The main attraction of the 9.6k-bit/s rate
is that it is compatible with modems used with ordi-
nary terrestrial phone lines. In this connection it is
important to note that the error performance of these
lines degrades the speech quality of current 9.6k-bit /s
devices so that the output speech is not quite acceptable;
however, even a relatively small improvement in the
encoding technique can make a significant difference
in the communications performance that is obtained.
In other words, a major breakthrough is not required
for these devices to gain a wide market.
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Part 2 of Dr Richer’s column, to appear in the August issue,
will discuss image digitization.
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More cost efficiency. . .

Introducing

Ser iES 111 soLD STATE KEYBOARDS

Now: Ferrite Core Reliability At Lower Prices

More cost efficiency
you can put your
fingeron...

Just imagine, a solid state keyboard
at a price you can afford that de-
livers MTBF’s in excess of 40,000
hours, is unaffected by contami-
nants, has excellent resistance to
static discharge and EMI, plus high
speed operation without “misses.”
Well the keyboard professionals
have done it again—the Series III
keyboard.

That’s right, the SERIES III will
provide cost efficiencies you can
put your finger on. It's designed to
increase operator productivity and
performance under demanding

operational and environmental
conditions. This means cost effi-
ciency for you—reduced down-
time, lower repair cost, fewer ser-
vice calls, satisfied customers, and
lower prices. That’s total value!

It’s in the unique
SS3 ferrite core
keyswitch

We’ve built our reputation on fer-
rite core switching technology. And
once again, we’ve advanced our
technology through the unique SS3
keyswitch.

Like its proven and successful
predecessor, the SS3 keyswitch is
mechanically simple and contact-

A DIVISION OF ILLINOIS TOOL WORKS INC

CIRCLE 10 ON INQUIRY CARD

less. The SS3 is designed with
fewer parts, lower profile and ex-
ceptional feel while maintaining
excellent resistance to environmen-
tal factors. This combined with a
100 million cycle life test rating
offers unsurpassed cost efficiency.

You have our word on
quality —Cortron

All Cortron® Series III Solid State
Keyboards are 100% inspected and
tested to insure your specifications
are met. We're so sure of our relia-
bility that we have extended our
warranty to 2 full years. Let us con-
vince you.

We’ve touched on a few of the
many cost efficiency benefits that
Cortron Series III Solid State
Keyboards offer you and your cus-
tomers. There’s much more we can
talk about. For full cost efficiency
details and our Cortron Series III
Solid State Keyboard brochure,
write or call Cortron, A Division of
Illinois Tool Works Inc., 6601 West
Irving Park Road, Chicago, Illinois
60634. Phone (312) 282-4040. TWX:
910-221-0275. Toll free line: 800-
621-2605.

CORTRON

THE KEYBOARD PROFESSIONALS

Copyright: © Illinois Tool Works Inc. 1978



The HP 2621: sim

Simple doesn’t have to mean unsophisticated.
The proof is in our new CRT terminal, the HP 2621.

Before building it, we took a long, hard look at
the way you use a simple terminal. Then we took the
knowledge gained in more than 10 years designing
computer products and applied it to engineering an inter-
active character-mode CRT terminal from the .user’s
point of view.

The outcome was actually two models. The HP
2621A, which sells for $1450. And the HP 2621P, which
has a built-in printer, costs $2550. You obviously want
the sharpest display made. So we used the 9x15
character cell you see on every HP CRT terminal,
including the top-of-the-line. And, to help you look back
at the data you've entered, we provided two full pages
of continuously scrolling memory.

We designed the keyboard like the familiar type-
writer, so you don't have to waste time relearning it. We
built in eight function keys, too. These control the cursor,
rolling and scrolling. And, to make life easier, they're
labeled on the screen for self-test, configuration, display
and editing.

Editing? On a simple terminal? Certainly. We
included character and line insert and delete, clear line
and clear display. And, since the 2621 keeps your input
separate from your CPU’s, you can edit data before
sending it to the computer. All without writing a line of
system software.

Since flexibility is important in interfacing, we
included a user-definable return key that will send your
computer whatever code it expects. We also made our
terminals compatible with RS232C and Bell 103A, and

[J I'd like to know more about HP’s new 2621A and 2621P with
built-in hard copy.

0] I'd like to see HP’s new 2621A and 2621P with built-in hard copy.
0 I'd like to know more about HP’s complete family of terminals.

Name

Title

Company

Address

Phone

Mail to Hewlett-Packard, Attn: Ed Hayes,
Marketing Manager, Data Terminals Division, Dept. 1247,

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
19400 Homestead Road, Cupertino CA 95014, I
|
|
|

able to communicate with your CPU at 110 to 9600 baud.

If you need hard copy at your fingertips, take
a look at the HP 2621P. With a keystroke, its built-in
120 cps thermal printer will deliver a printout from the
screen in seconds.

So why don't you check out the HP 2621 by call-
ing the nearest HP sales office listed in the White Pages.
Or send us the coupon. Then see for yourself how
sophisticated a simple CRT terminal can be.

Try this on your favorite CRT! With the 2621P, you just hit a key
and in seconds you have hard copy of your CRT display. The built-in
thermal printer prints upper and lower case at up to 120 cps.

The 2621’s bright, high-resolution CRT, with enhanced 9x15
character cell, displays the full 128-character ASCII character set,
including upper and lower case, control codes, and character-by-
character underline, in 24 80-character lines.

Eight screen-labeled preprogrammed function keys magnify
the power of the 2621’s keyboard. Preprogrammed functions include
editing, terminal configuration, printer control and self-test.

To make numeric data entry faster and easier, we put the 2621’s
numeric keypad right in the middle of the keyboard. And the 2621’

familiar 68-key keyboard is almost as easy to use as a typewriter.

HEWLETT ' hﬁ; PACKARD

All prices are U.S. list
Available on GSA Contract #GS-00C-01529 from 12/8/78 through 9/30/79
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54/74ALS

54/74S

ER(mW)

Highest speed. Lowest power. Ever.

An advance look at third generation TTL.



Two new Schottky TTL families.
An alternative to ECL.
New dimensions in low-power logic.
From Texas Instruments.

Until now, when you increased
processing throughput rate, you
paid a power penalty.

And, if you reduced power, you
had to sacrifice speed. Not any
more.

Now Texas Instruments offers
you the most sought-after features
on both ends of the bipolar speed/
power spectrum...a whole new
generation of advanced families of
Schottky TTL.

A generation that will spawn
new and significant improvements
in efficiency, density and power-
budgeting options.

So, if you need exceptional speed,
you now have a way to increase
both the complexity and perfor-
mance of your MSI and SSI
functions.

And you also have an advanced
low-power Schottky TTL family
that’s 2.5 times faster than today’s
popular 74LS family, at half the
power.

Just examine the features, func-
tions and benefits of our two new
advanced Schottky TTL families
and we’re sure you’ll agree.

It’s the best thing that’s hap-
pened to bipolar logic since TI
made TTL the industry standard
more than 14 years ago.

New 24-pin package

New 300-mil wide, 24-pin ceramic
and plastic DIPs, in which many
MSI functions will be offered, will
allow the designer to virtually
double the functional densities
while reducing board space by 30%
or more. This increased density,
coupled with anincreasing breadth
of product selection, will provide
significant improvements in effi-
ciency and reliability —reliability
in keeping with TI’s proven track

record of high quality standards
for semiconductors.

Advanced Schottky

Featuring a typical 1.5-ns gate de-
lay and a 20-mW gate power dissi-
pation,the new Advanced Schottky
(AS) Series is twice as fast as any
Schottky device available before.

PROJECTED SAMPLE AVAILABILITY

Advanced Schottky

Part Number Description Available
SN54/74AS804, Hex 2-Input Gates 2079
05, 08, 32
SN54/74AS857 Universal MUX 4079
SN54/74AS881 4-Bit ALU 4079
SN54/74AS882 ALU Look-Ahead 4079
SN54/74AS873 Octal Latch 4079
SN54/74AS874 Octal D Flip-Flop 4079
SN54/74AS894 Shifter/Scaler 1080
SN54/74AS870 Dual 4Bx16W File 1080

Advanced Low-Power Schottky

Part Number Description Available
SN54/74ALS74 Dual D Flip-Flops 2079
SN54/74ALS109, Dual J-K Flip-Flops 3Q79
112, 113, 114

SN54/74ALS00, 01, Gates 4079
02, 03, 04, 05,
08,09, 10, 11,
12,15, 20, 21,
22,27, 30, 32,
133, 260

SN54/74ALS28, Buffer Gates 4079
33,37, 38, 40

SN54/74ALS373,  Octal Latches 1080
573,873

SN54/74ALS374,  Octal D Flip-Flops 1080
574,874

Internal gate delay for MSI
functions is typically 1 ns, while
power consumption is only 12 mW.

The AS Series, a combination of
new high-performance 20 and 24-
pin functions designed specifically
for high-speed applications, will
encompass the MSI arithmetic
operators and supporting gate and

flip-flop functions required to im-
plement high-speed CPUs, con-
trollers, processors, and more.

Advanced Low-Power
Schottky

Featuring a typical 4-ns gate de-
lay and 1-mW gate power dissipa-
tion, the new Advanced Low-Power
Schottky (ALS) Series will consist
initially of 75 popular device types
currently in the LS Series, includ-
ing gates, dual D and J-K flip-flops,
and MSI functions.

In addition, the new ALS Series,
with the same drive as today’s pop-
ular LS Series, allows immediate
plug-in to existing logic systems.

The ALS Series, offered initially
in familar socket-compatible pack-
ages, will ultimately encompass
more complex MSI products in the
new 300-mil wide 24-pin DIPs.

Fully compatible

Both the new AS and ALS Series
will be fully compatible with the
54/74, 54/74LS and 54/74S TTL
Series, in both military and com-
mercial temperature ranges.

The logical choice

Never before have designers had
such a wide range of choices.
Choices of compatible catalog func-
tions that offer effective TTL solu-
tions to state-of-the-art systems
design.

Imagine...two new advanced
Schottky TTL families...both of-
fering twice the performance...
one, half the power.

For more information, call your
nearest field sales office, or write:

Texas Instruments In- o
corporated, P.O. Box U
225012, M/S 308, Dallas,

Texas 75265.

TEXAS INSTRUMENTS

(© 1979 Texas Instruments Incorporated

INCORPORATED
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Integrated Network Links
Process Control Stations

UP TO 10 STATIONS
MASTERS OR SLAVES

MAIN CABLE
4.5km MAXIMUM
TERMINATOR

(a)

UP TO 10 STATIONS
SLAVES ONLY

COUPLER
TERMINATOR

DROP CABLE
60 m MAXIMUM

LINK
INTERFACE

(UP TO 10 STATIONS) .

options

Cluster network (a) and linked cluster network (b).
Former is basic building block of latter configuration,
which links multiple clusters (equipment centers) in
different plant areas into common communications
subsystem. Dashed lines indicate backup or redundancy

TERNATE
L] /é‘km
(b)
—————— —=-{ff]

: ALTERNATE
= DROP CABLE

A microprocessor based series of
systems for process management and
control, designated Spectrum, was
recently introduced by The Foxboro
Co, Foxboro, ma 02035. Spectrum
offers various standard configurations
that provide the hardware and soft-
ware integration for desired levels
of process management, control func-
tions, and process/operator interface.

Key element in the series is Fox-
net, a high speed process communi-
cation subsystem which links proces-
sors and other electronic control
equipment within discrete process
management and control systems in-
.to an integrated network. With this
link, control functions can be dis-
tributed throughout the plant, and
stations such as processors, control-
lers, process 1/0, and operator display
consoles can communicate with one
another.

Foxnet is composed of linkports
(Lps), the transmission medium, and
link control stations (rcss) which
function as the arbitrator for master
stations seeking control of the com-
munications link. There are two net-
work architectures, cluster, (basic
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building block of the system), and

linked cluster. The first comprises one

or two Lps and up to 20 stations,
and is used when stations are cen-
tralized within a 150-m radius. A
linked cluster is required when more
than 20 stations are needed, or when
the Lp and its stations are separated
by more than 150 m. Linked cluster
configuration adds the transmission
medium, link interface unit (rLiv),
and rcs to form a user-configured
network, and may contain as many
as 10 Lps and up to 100 stations.

Long range transmission to a max-
imum of 4.5 km is by an industrial

grade semirigid 75-Q coaxial cable.

Transmission rate is 1M bits/s. Com-
munications protocol is based on a
message. framing format s$imilar to
spLc and is transparent to the user.
CRT consoles provide for operator
interaction, and display current pro-
cess and network status, and live
plant data. Standard or user-written
software allow direct operator in-
tervention based on data received
from individual loops, trending in-
formation, or process alarms.

Circle 400 on Inquiry Card

.Packet Network Offers
-Offpeak rates

A tariff for an offpeak rate for high
volume nighttime and weekend usage
has been filed with the rcc by Tele-
net Communications Corp, 8330 Old
Courthouse Rd, Vienna, va 22180.
The service, called Nightline, is
aimed at the home and student mar-
ket and such potential wusers as
college and university computing
centers, and computer service bureaus
whose offpeak usage exceeds several
thousand hours a month. Organiza-
tions will be able to provide access
to their computer centers from 180
u.s. cities for $0.75/h, which charge
includes network connection time
plus up to 2k packets of traffic per
hour. Minimum charge for each sub-
scriber organization is $7500/month.
The new rate applies between 6
pm and 7 am local time on week-
days, all day Saturday and Sunday,
and on New Year’s Day, July 4, Labor
‘Day, Thanksgiving, and Christmas.

Report Reviews Advanced
Signaling Concepts

National Telecommunications and
Information Administration (NTIA)
Report 79-13 discusses the design of
the control signalling system for
future  all-digital = communication
systems. The report, “Control Signal-
ing in a Military Switching Environ-
ment,” reviews advanced signaling
concepts available today, networks
in general, and the military switch-
ing environment . in particular, Net-
work control functions are defined,
and ways and means of performing
these functions are described. The

" publication also makes recommenda-

tions as to the choice of signaling
schemes. An 87-item reference sec-
tion provides useful bibliographical
data, and 54 figures and 40 tables
complement the text.

The report was prepared by R. F.
Linfield of nT1A’s Institute for Tele-
communications Sciences for systems
designers and engineers involved in
planning and operation of advanced
communications systems. It is avail-
able from the National Technical

. Information Service, 5285 Port Royal

Rd, Springfield. va 22161. Accession
No is pB 292-377 /as. Price is $9.25.

COMPUTER DESIGN/JULY 1979



cu dn’I want prc;blems.
You want solutions.

When youre an OEM

you have a lot to worry about.

Delivery delays, pricing,
obsolescence and, worst of
all, competition for end user
customers from the very
manufacturers who supply
your peripherals.
oordinating all the
equipment and software
that go together to make
a minicomputer system
is not an easy job. You need
somebody on your side.
That's us.
We don't compete with
our OEM customers. We take
care of them.

Our business is built on
the OEM market and we
never forget it. That's why we
build adaptable, versatile
peripherals, fluent in a variety
of common, useful computer
languages with all the features
you want to incorporate in
your minicomputer systems.

And that's why we
stand by you through start-up
from design to initial produc-
tion. We even provide our own
development language, LSDL.

Lear Siegler has become
a major manufacturer of com-
puter peripherals by popular
demand. Our customers

appreciate our dedication
to quality, reliability and
simplicity of design in our
terminals and want those
same high standards incor-
porated in all the peripheral
equig%ment they use.

hey also need the
comprehensive, responsive
service Lear Siegler/Data
Products is famous for.

So what else could we
do? We've geared up and
expanded our facility to give
the OEM exactly what he
wants. A broad line of com-
puter peripherals wearing ... . ol
the Lear Siegler name.
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That's why we’ve designed
Computer a la Carte.

Whether you're in the
market for a complete data
processing system or simply
a Dumb Terminal® terminal,
we have what you need. Our
Computer a la Carte is a
designer menu that allows
you to choose from available
peripherals and options and
put together a system that's
just the way you want it. In fact,
we can supply just about
any peripheral equipment
necessary to build complete
minicomputer systems.

THINK OF IT AS A VERY
SMALL MAINFRAME.

That's the Lear Siegler
1000/4 or 1000/8 Data Sys-
tems. We took the best fea-
tures of the 1000 Data System
and built a small, affordable
computer system with many
features you'd expect to
find only on a mainframe.

Features that include
increased flexibility, with a
multiplexer to provide either
4 or 8 ports on the basic sys-
tem and the capacity for
further expansion and more
terminals if necessary.

You have your choice
of incorporating either basic
ADM-3A Dumb Terminals
or more sophisticated models
like the ADM-31 or ADM-42.

The 1000 Data System
is programmable not only
in BASIC, COBOL, and
LSDL (Lear Siegler Develop-
ment Language), but we
also give you the option of
BLIS/COBOL and IRIS/
Business Basic.

* Terminals

* Matrix printers

* Magnetic Tape Drives
with controller

* 4 & 8 Port Multiplexers

» Complete operating system
software for multi-user
capability & communications

- Storage modules with

controllers

* 16-bit minicomputers

* Complete small business
computer systems

WE MADE A GOOD
SYSTEM GREATL

The basic system consists
of a 16-bit CPU, 32K (expand-
able to 64K), 16-bit words of
dynamic RAM, Dumb Termi-
nals or optional smart termi-
nals, a 180 cps, bi-directional
300 Series Ballistic™ Printer
and a 10 megabyte cartridge
disk (expandable to 40 mega-
bytes of storage capacity).

YOUR BASIC,
MULTI-TALENTED CPU.

If all you want is brain-
ower, we sell our Data
rocessor without the extras.

The 415 is a Nova* 1200
compatible CPU with 32K
or 64K 16-bit words of mem-
ory. The system also includes
an expansion chassis with

5 slots for 15" square cards
and a hefty power supply.

For diagnostic capability
the 415 Data Processor offers
both QDEBUG (Quick Diag-
nostic Debugging Program)
firmware diagnostics and
a front panel.

Options available with
the 415 Data Processor
include an I/O board, 32K
words of add-on memory,
real time clock, two asynchro-
nous ports, a parallel printer
port, a synchronous port,
front panel, and 4 or 8 port
multiplexers.

PUTTING IT ALL
TOGETHER.

When youTe ready to
add on to your 415 we have
all the options. The 300 Series
Ballistic Printer with the
patented Ballistic print head,
a selection of terminals and
all the assorted hardware nec-
essary to piece together
your system.

So whether youre
shopping for specific periph-
erals or a complete data
processing system, remember,
now you can order com-
puters a la carte from
Lear Siegler/Data Products.

Lear Siegler,Inc.

We hear you
thinking.

a LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

CIRCLE 12 ON INQUIRY CARD

Lear Siegler, Inc./Data Products Division, 714 N. Brookhurst Street, Anaheim, CA 92803. (800) 854-3805. In California (714)
775-1010. TWX: 910-591-1157 Telex: 65-5444. Regional OEM Sales Managers and System Analysts: San Francisco (408) 245-6901

* Los Angeles (213) 454-9941 - Chicago (312) 279-5250 * Houston (713) 780-2585 -+ Philadelphia (215) 968-0112 * New York
(212) 594-6762 * Boston (617) 423-1510 * Washington D.C. (301) 459-1826 * England (4867) 80666.

*Nova is a registered trademark of Data General Corporation.



A chip builders
business is building chips.

Yours is designing
with them.So is ours.

Copyright © 1979, Tektronix, Inc. All rights reserved.




That's why we
build a microprocessor
lab like youd design
for yourself.




COMMUNICATION CHANNEL |

Tester Simulates, Monitors,

and Validates X.25 Software, Hardware

values,

XPRT X.25 protocol tester.
User has control of functions,
protocol parameters such as
window size and time-out
frame and packet
parameters, data generation,
and error condition genera-
tion. Unit will flag any errors
caused by device under test

xpRT X.25 protocol tester is a multi-
purpose design, test, and training
tool for developers and users of X.25
software and hardware. X.25 has
been approved by the International
Consultative Committee for Teleg-
raphy and Telephony (ccrrT) as a
protocol standard for interfaces be-
tween data terminal equipment
(pte) and data communications
equipment (DCE) operating in the
packet mode.

The device tests, debugs, simulates
and monitors X.25 equipment at each
of the three defined X.25 levels
(electrical, link, and packet) by gen-
erating, displaying, and validating
"X.25 traffic. The standalone unit is
a complete hardware and software
package supporting multiple line
speeds, and requires no additional
programming. Full documentation is
provided.

The. tester, under user interactive
control, simulates DTE or DCE, moni-
tors X.25 lines, generates and displays
frames and packets in both direc-
tions in a legible format, monitors
and reports error conditions, and
provides loopback testing.

Direct connection to the device
under test is via v.24/Rrs-232-c. Re-
mote connection is through modems
over a 600-bit/s synchronous full
duplex line. Interactive control is by
means of teletypewriter or video
console through standard v.24/Rs-
232-c interface, using Ascir code at
standard speeds to 9600 bits/s. Con-
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sole display is command selectable
in either hex or octal notation.
Developed by Tran Telecommuni-
cations Corp, 2500 Walnut Ave,
Marina del Rey, ca 90291, the tester
is packaged in an 8.9 x 48.3 x 50.8-

cm housing. An optional logic speci-
fication document providing flow
chart level details of X.25 implemen-
tation is available. Deliveries are

'scheduled for Sept 1979.

Circle 401 on Inquiry Card

Software Package Links
DEC Datasystems,
Mainframes

Designed for data-intensive EDP ap-
plications, roce 2780,/3780 is a batch-
oriented communications software
package that permits DEC Datasys-
tems to communicate with one an-
other and 1BM mainframes using both
2780 and 3780 protocols. The pack-
age, for use with Datasystem 150,
320, and 350 configurations, is avail-
able from Digital Equipment Corp,
Maynard, ma 01754.

Features permit users to perform
semiautonomous operations at the
Datasystem level while at the same
time allowing central data process-
ing personnel the control required
to supervise the network from a
central location. Data can be trans-
ferred on a batch basis concurrently
with other Datasystem operations;
both data and software can be trans-
ferred. Memory requirements for the
package are 56k bytes min.

Circle 402 on Inquiry Card

U. S. Cities and
International Nodes Added
to Packet Net

The addition of 14 more local-call-
access U.S. cities to its domestic net-
work has been announced by Tym-
net, Inc, 20665 Valley Green Dir,
Cupertino, ca 95014, operator of
TYMNET public packet communica-
tions network. This brings the total
of cities serviced by the network to
165.

The cities added are Burlingame,
Marina del Rey, and San Pedro,
Calif; Union and South Brunswick,
NJy; Springfield, Mass; Winston-
Salem, ~Nc; Evansville, Ind; Albu-
querque, NM; Greenville, sc; Rich-
land, Wash; Charleston, W.Va; Peoria,
Ill; and Hempstead, NY.

International access was also es-
tablished from Sydney, Australia
and Tokyo, Japan through agree-
ments with International Record
Carriers (mrcs) and overseas Post,
Telephone and Telegraph (prT) ad-
ministrations. a
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The race——
for dot-matrix
printier sales
can be worr

If youre selling dot-matrix printers,
chances are you'll win — or lose —
by a head. The speed, reliability
and versatility of the print-head
mechanism can make or break your
product.

Florida Data’s PB-600M/BNY-M
is a heavy-duty matrix printer mech-
anism designed for high print-volume
applications.

Selecting the PB-600M or BNY-M
will assure you, as the OEM, of high-
est performance and maximum
value added. FDC supports these
products with complete documenta-
tion, including all analog and logic
circuits, power supply recommen-
dations and packaging. This sup-
port enables the OEM, at minimum
development expense, to produce a
complete, high-performance printer.

The mechanism includes a print-
head, rail assembly, timing disc as-
sembly, motors, paper tractor and

Created by Hall & McKenzie, Inc., Winter Park, Florida

ribbon assembly. A vertical-forms
tape reader is optionally available.
The BNY-M uses a high-speed step-
per motor and a dual-track timing
disk for high resolution characters
and 128 dot/" graphics.

The print-head employs magnetic
stored-energy wire hammers — a
technology developed by FDC. The
eight-wire head is capable of ham-
mer rates as high as 3,000 cycles per
second, with no duty cycle or page
density restrictions. This translates
to 600 characters per second for 8 x
7 matrix printing, or 240 lines per
minute for 132 character/line for-
mat. For shorter lines, the unit is ca-
pable of over 1,000 lines per minute.

FDC's PB-600M/BNY-M prints an
original plus seven copies and han-
dles forms from 2" to 15" wide. Pa-
per slew is 8"/sec. for the PB-600M
and 13"/sec. for the BNY-M. Either
unit weighs approximately 20 Ibs.
and is 212" wide x 9" high x 12."

CIRCLE 16 ON INQUIRY CARD

The mechanism is bi-directional,
fast and almost unbelievably dura-
ble. It lets you offer your customers
line printer speed with serial printer
economy, and it's been field-proved
in our own PB-600 printers.

Before you invest another dollar in
printer development, find out what
Florida Data can do for you. Write
for further technical data or call
305/724-6080 to arrange a
demonstration.

Florida Data Corporation
3308 New Haven Avenue
West Melbourne, FL 32901

FDC
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We've just added
two hurd-hlﬂlng rookies

Now that the new F6802 microprocessor ond F6846 combo
chip have joined Fairchild's F6800 team, you've got @
minimum, microprocessor-based-system solution to your
design problems. One that's low cost and easy to work
with too. Like the rest of our F6800 family, these two great
new NMOS products are made using Fairchild's patented
Isoplanar™ process.

The F6802 and F6846 are already becoming big hits in
the microcomputer field. When you put them on your team,
They re bound to score some winning runs for you.

mes;o: It sends your design

And that's where they'll stay, thanks fo this en hanced

offers an on-chip power-on reset
function, on-board clock
for easier use and on-board
128 x 8 RAM with options of
8-byte or 32-byte power-down.
Now you no longer need an
additional RAM with battery
e backup systems.
The F6802 feoTures a memory—reody line for slow or fast
memory. SO you can use memories in synchronous or
asynchronous mode. And the F6802 is bus-compatible
for easy use with all of the other F6800 peripherals.

The F6846 combo chip. It's a memorable teammate.

— The F6846 is a user-defined ROM-based peripheral
elemenf It features 2K x 8 ROM, a powerful programmable
binary timer, and eight bidirectional input/output ports on the

same circuit. It's also F6800 series bus-compatible.
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F6846

Crystal Timer
Controls
Reset 7~ 6800 Bus-
s Compatible
8 Bidirectional
Battery 8or 32-Byte . Input/Output Ports
Backup Power-Down
> :
We're a major-league supplier.

Some of the biggest OEM customers come to us. Including
names like General Motors, Ford, H.P. and Lear-Siegler, to
mention a few. They know we're one of the biggest suppliers
and one of the best sources for F6800 microcomputer pro-
ducts in the industry. We offer the entire F6800 family, includ-
ing peripherals, memory and communication circuits. And we
can get them to you when you need them because we're
in high-volume production. We also have some great new
circuits coming up soon from training camp — the F6856 SPCC,
F6808 CPU, F6847 VDG controller and F6801 single chip.

We support your team.

No matter what your needs, from standard to hi-rel, we
can supply you because our F6800s are in stock at our distribu-
tors now. In quantity too, so you can have on-time delivery.

When you need some heavy-hitting microprocessor
circuits for your team, give us a call and we'll hit you with our
winning lineup. Just ask for our Microprocessor Group at
(408) 224-7000. Or write Fairchild Camera and Instrument
Corporation, P.O. Box 880A, Mountain View, California
94042. TWX: 910-379-1227.
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DIGITAL TECHNOLOGY REVIEW

TECHNOLOGY AND ECONOMICS:

POTENTIAL COMPUTER

MARKET ELASTICITY—I

Montgomery Phister, Jr

Systems Consulting
Santa Monica, California

s ince the beginning of the computer era, the market-
place has absorbed equipment almost as fast as manu-
facturers produced it. However, those in the industry
must be aware of the possible limitations on that market.
The potential elasticity of this market derives from
various factors that influence the demand for data pro-
cessing systems. Examination of first the number of or-
ganizational units which have data to process, and
second the amount of processing that these units have
to do provides some insight into the ultimate market.
A second column, to be published in August, will specu-
late on what activities can be expected in a saturated
market and will conjecture that there is a limit to the
amount of processing to be done, and therefore ulti-
mately to the amount of equipment that can be sold.

Limiting Factors

At any given time, a user’s data processing (DP) re-
quirements can be described by a curve like the dotted
line in Fig 1, and a computer system’s price/performance
characteristics by a curve similar to the solid lines in
the figure. Of the three computer systems shown, only
system C1 meets the given user’s requirements econom-
ically. System C3 configurations generally do not have
enough power to solve the problems or are too ex-
pensive, if they do have the required power. While
system C2 has adequate power, it is too expensive.

If, as in Fig 2, a point placed near the inflection
point replaces each user and system curve, it should
be apparent that a given computer can profitably serve
any user that appears above and to the left of it on
the graph. Thus system C1 can serve both users Ul and
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Fig 1 System costs and user value. Dotted line shows
amount specific user is willing to pay for given amount
of processing capacity. User implements most reward-
ing applications first; if offered more and more ca-
pacity, he finds less and less profitable uses for it,
and thus is willing to pay less and less for each in-
crement. Solid lines describe price/performance char-
acteristics of three different computer systems. Each
system provides minimal level of performance at mini-
mum price, as indicated by lower left end of each
solid line. As memory, peripherals, and auxiliary proces-
sors are added, price and performance increase. First
price increases give large performance improvements,
but later improvements are more expensive, and each
system has maximum size and capacity
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introducing the
NEC Winchesters.

NEC
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SYSTEM COST OR VALUE ( $ /MONTH )

DATA PROCESSING CAPACITY (OPERATIONS/MONTH)

Fig 2 Matching system to user requirements. With
each user and computer system represented by point,
note that computer can profitably serve any user
appearing above it and to its left on the graph. Com-
puter C1, for example, has sufficient power to serve
any user in shaded area, and costs less than value
of all user applications in that area. Note that systems
C2 and C3 cannot economically serve user U1, but
can serve U2

U2, along with any other user whose requirements
lie in the shaded area. Note that user U2 could profit-
ably use any of systems C1, C2, or C3, though of course
C3 would yield the best return on his investment.

At any given time, there are a finite number of
locations in the v.s. where data are processed. These
sites exist within companies, government agencies, asso-
ciations, homes, etc, and each can be plotted as a user
point on a value/capacity graph. Fig 3 is an attempt
to plot all u.s. users’ points, and to count the number
of points in various value/capacity ranges. The nota-
tion in the lower left square, for example, estimates
that there are approximately 10 million locations that
require a data processing capacity of up to 10 opera-
tions/s, and could afford to pay up to $10/mo for that
capacity.

In the early days of the industry, computer power
was expensive, and relatively few users could justify
the cost of the available systems. The shaded area in
Fig 4, for example, estimates the number of potential
users of the computers available in 1954 (see Ref 1,
pp 160-166). With every passing year, however, tech-
nology has made it possible to provide computer power
at lower and lower costs, and today the technology limits
are approximately as shown by the dotted lines in Fig
4. The lowest cost minicomputers, small business com-
puters, and word processing systems are available at
the equivalent of less than $100/mo, and the most
powerful general purpose computer systems provide
equivalent capacities of over 10 million operations/s.
In the years to come, the dotted lines should continue
to move down and to the right.

International Data Corp has for some years kept track
of the growth of the computer industry, and has de-
fined three categories of computers, called “general
purpose” (Gp) systems, “minisystems,” and “small busi-
ness computers’ (sBCs).2 The cp market grew more or
less exponentially during the 50s and early 60s, but
has recently leveled off. The minicomputer market
started in the mid-60s and still seems to be in a near-
exponential growth phase. The sBc (and word-process-
ing system) markets have just been getting started in
the mid-to-late 70s. Fig 5 shows the growth of these

Fig 3 Potential users vs system value/
capacity ranges. If each potential U.S. DP

user is plotted as point on value/capacity
graph, result is an estimate of number of
points -(and thus number of potential cus-

tomers) in each value/capacity range. Num-
bers in squares are author’s estimate, to
nearest power of 10, of how many loca-
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ComputerAutomaTion
INTRODUCES
SCOUT NAKED MINI 4/04:

THE OEM PROBLEM
IS SOLVED.




SERVICEABILITY PROBLEMS . . . . .SOLVED!
PACKAGING PROBLEMS . ........SOLVED!
COST PROBLEMS ...............SOLVED!

ISOLITE™ TEST:
A BRIGHT NEW IDEA
IN SERVICEABILITY.

Computer maintainability
has always been one of the
biggest headaches for the
OEM — not to mention the end user.

Because there's no such thing as a minor
malfunction. When you're down, you're down.
And you stay down until some expensive,
time-consuming trial-and-error procedures get
you back up again.

But the SCOUT NAKED MINI 4/04 solves
that problem with its unique new ISOLITE self-
test feature.

When SCOUT is turned on — or when your
program commands it—the ISOLITE circuit
automatically checks the status of each logic

board. As each board is
tested, a small LED (Light
Emitting Diode) attached
to the board's edge comes
on.In a few seconds, if the
board passes, its LED goes
out. If the board fails, its LED remains on to
indicate a failure — which makes it easy for an
OEM or end user to quickly find and replace
the faulty board.

The user can add test programs for his own
special devices attached to our /O controller.
And since every function is totally contained on
a separate board, it is easy to isolate failures.

Serviceability, in short, is unequalled. And
it's not only a tremendous maintenance advan-
tage for the OEM, but it's a truly unique advan-
tage for the end user.

IT"S NOT HOW SMALL YOU MAKE IT.
ITS HOW YOU MAKE IT SMALL.
Usually, when the package gets smaller,
so does the performance. For the OEM with
big ideas and no place to put them, this means
making a compromise on computer capability.
But all small packages are not equal, as the

SCOUT NAKED MINI 4/04 demonstrates.

The form factor, to be sure, is rather remark-
able. All boards are a mere 6.25" x 8.3"

But still more remarkable is the extraor-
dinary performance produced by a machine
this size.

The SCOUT NAKED MINI 4/04 CPU archi-

© 1979 Computer Automatior



tecture is fully compatible with other NAKED
MINI 4 family members. SCOUT provides
multiply/divide instructions, a real-time clock,
power-fail and auto-restart as standard fea-
tures. Floating point instructions are available
as an optional feature.

What's more, SCOUT is word or byte
addressable — with direct addressing of 128K
bytes —and fully supports multiple DMA and
interrupt devices.

SCOUT's supporting system and function
boards add up to make SCOUT a versatile
performer.

Your choices include: A RAM memory with
up to 128K bytes. A RAM/EPROM memory. A
remote console. A 16-channel analog-to-digital
converter. An 8-channel relay output module.
A parallel 16-bit I/O controller. A serial I/0O
controller. An extender card (to permit system
expansion). Plus a prototype module and, last
but not least, two +5V power supplies and
card cages.

Obviously, a minicomputer that gives you
the flexibility to configure so many ways is a
lot more than just a hot-shot new computer.
It's a computer system.

Predictably so, because ComputerAuto-
mation has always been the place the pros

go for systems-oriented minicomputers.

So from the word go, SCOUT gives you
everything you need to succeed. In terms of
size. In terms of 16-bit computer power. And
because it's a complete system.

SO MUCH SOFTWARE, SO SOON?

Sure. Because SCOUT is a compatible
member of the NAKED MINI 4 family.

For openers, there's our Real-Time Exec-
utive (RTX). It's precisely what you need for
building your own real-time applications.

Also, SCOUT will execute any Fortran IV
program you've compiled on another NAKED
MINI 4 development system.

Then there's our special INTRACOMM™
communications package to make computer-
to-computer communication between NAKED
MINI-based systems a snap. You can commu-
nicate data, or you can down-line load applica-
tion programs to a remotely-located SCOUT.

For program development, theres OMEGA
4, our general-purpose, memory-based assem-
bly language development system that runs
on SCOUT.

Or, you get the flexibility to develop SCOUT
software on any other NAKED MINI family
computer. And that gives you access to our
powerful 0S4 software development system,
multi-terminal editor, extensive utilities and high-
level languages.

And that gives you everything you need
to succeed —in terms of software.



SCOUT configuration consisting of, say, a CPU,
32K bytes of RAM memory, a parallel I/O and
a 4-slot card cage.

What you'll discover is savings —maybe
as high as 50% — over most other mini or
micro solutions.

Because for just $985, our basic SCOUT
is one tough system to beat when you get down
to the ol bottom line.

Of course, volume discounts further reduce
your cost.

And that means, with SCOUT, you can trim
your cost-of-product and beef-up your profit
margins. All in one simple step.

Of course, you've got to consider the incom-
parables, too.

Because like every other Computer-

sgss.ggu B g Automation NAKED MINI computer, SCOUT is

32K byte RAM Memory ¥| ' : covered by the industry’s only full-year warranty.

Parallel 1/O Controller /L And, like no other mini, SCOUT provides

Gard Coge a built-in ISOLITE self-test capability.

Even SCOUT's software is way ahead of the

HOW TO SCOUT YOUR PROFIT competition when it comes to putting the OEM
POTENTIAL. first. To make it hassle-free, there are no licens-
Obviously you'd like your systems to be ing fees or per-copy charges to worry about.
more competitive —and profitable. Any way you look at it, SCOUT NAKED
So we suggest you do a little comparison MINI 4/04 puts an end to the small talk.

shopping. Compare, for example, a typical Once and for all.

MIDWEST REGIONAL OFFICE WESTERN REGIONAL OFFICE Sales offices are located in the

13791 Farmington Road 59 Brookhollow Drive following cities: Santa Ana, CA -
Livonia, Michigan 48154 Santa Ana, California 92705 Santa Clara, CA - Denver, CO
PH: (313) 261-5170 or 5172 PH: (714) 546-9550 ; Orlando. FL - Atlanta, GA -
SOUTHERN REGIONAL OFFICE INTERNATIONAL OFFICEs  Bensenviie IL° Waltnar, A,
2474 Mafana Street ComputerAutomation, Ltd., ivonia, Ml - Bloomington,
Suite 123 England Bloomfield, NJ - Greensboro, NC
Dallas, Texas 75220 ComputerAutomation, GmbH, 'OC”?C}'{mat" %H " N. OPIXW'Stead,
PH: (214) 350-578 West Germany H = Kirg of Prussia, e F -
ComputerAutomation. S.A.R-L burg, PA - Nashville, TN - Dallas,
NORTHEAST REGJONAL OFFICE Fra%ce P TX - Houston TX - Bethesda.
400 Broadacres Drive MD - Norfolk, VA - Bellevue, WA

Bloomfield, New Jersey 07003

 Toronto, Canada.
PH: (201) 338-8300

ComputerAutomation
NAKED MINI. Division

WHERE OEM’S COME FIRST.

18651 Von Karman, Irvine, California 92713
Telephone: (714) 833-8830 TWX: 910-595-1767

mputerAutomation, NAKED MINI, SCO ) ind INTRACOMM are trademar
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markets, as measured by number of systems in use in
the v.s.1:2

Saturated Markets

Saturation of the cp market, as seen in Fig 5, seems
reasonable from the perspective of Fig 4: virtually all
locations that can justify pp system costs above (about)
$1500/mo have computers. Fig 4 requires the prediction
that the minicomputer, sBc, and word processing mar-
kets will also saturate in the coming years, as potential
locations for computers in process control, test equip-
ment, data acquisition, business data processing, and
office automation all acquire equipment. When will this
saturation occur? The data of Fig 4 are not sufficiently
precise to use in predicting a specific year, of course.
However, with some 350,000 sBcs and minis in use
at year-end 1978, and 1979 shipments expected to be
over 150,000 systems, it is reasonable to expect to see
1 million units in use in the wv.s. by year-end 1982—
and I argue that 1 to 3 million systems will be near-
saturation for the over-$100/mo (1978 dollars) busi-
ness data processing applications. There will be further
growth in word processing (or office automation) sys-
tems and in personal computing systems (at prices

equivalent to $100/mo or less for the latter), but ulti-
mately those markets, too, will saturate.

The term “saturate” as used in the previous para-
graph describes the sftuation where every location that
can use equipment has equipment, and the number of
systems in use ceases to grow, or grows very slowly.
Next month’s column will consider the question: What
activity can be expected in a saturated market? Putting
the question another way, once a location has some
DP equipment, what further equipment changes can be
anticipated in the future?

References

1. M. Phister, Data Processing Technology and Economics,
Santa Monica Publishing Co, Santa Monica, Calif, 1976

2. International Data Corp, EDP Industry Report, Annual
Review and Forecast, (published each May ), International
Data Corporation, 214 Third Ave, Waltham, ma 02254

The author solicits comments on the material presented
here, data supporting or contradicting his approach,
and suggestions for topics to be explored in future
articles.—Ed.
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Fig 5 Number of systems in use. Estimate
of number of systems in each classification
in use in U.S. at year-end. “General purpose”
systems are size of IBM’'s System/3 and
larger, and are used primarily for business
data processing. Minicomputer systems are
used in process control, test equipment, and
data acquisition. Small business computers
are business data processing systems smaller
than the System/3. General purpose market
has been saturated since mid-70s, in sense
that number of systems in use has stopped
growing. (Word processing installations are
' not included in this graph)
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8” Rigid Disc System Offers 45M-Bytes

In Floppy Size Package

An 8” (200-mm) fixed disc system, the
1200 series from Micropolis Corp,
7959 Deering Ave, Canoga Park, ca
91304, provides 38% more storage
capacity in 80% less space than exist-
ing 14” (35.5-cm) drives. The units’
45M-byte potential capacity makes
them viable candidates as primary
mass storage devices in small main-
frame, minicomputer, and microcom-
puter configurations.

System features include buffering
for asynchronous transfers between
host and controller, operation in
direct mode for synchronous trans-
fers at disc speed (approximately 1
us/byte), and an error correction
option to ensure data integrity. De-
signed using Winchester technology,
the lower half of the drive package
contains one, two, or three 200-mm
hard discs, disc heads, voice coil
motor components, and positioner,
and is completely sealed. The upper
half contains the electronics pack-
age on three circuit boards, one of
which is the optional intelligent
controller board. Components in the
disc compartment are specified at
25k-hour MTBF.

Rotational drive for the discs is
provided by a directly coupled brush-
less dc motor. This combination per-
mits three plotters to be packaged
in the 4.62” (11.7-cm) high unit.
Switching information for the elec-
tronic commutator is supplied by
three phototransistor/LED combina-
tions attached to the motor control
PCBA.

Positioner is a swing arm mechan-
ism supported on two preloaded
bearings which reference to a stub
shaft rigidly attached to the casting.
Between two and four arms are ac-
cepted. The voice coil attaches to the
system on the opposite side of the
bearing from the head and the whole
mechanism is statically balanced.
Position reference is made to tracks
recorded on a dedicated surface on
the plotter nearest the deck.

Three boards are associated with
the basic drive mechanism: preampli-
fier pcBA, motor control pcBA, and
device electronics pcBaA. Consisting
of ‘CaniSeekr SN4Y- S (0038 cm)
board that resides in the drive assem-
bly, the microprocessor based con-
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troller performs data formatting, en-
coding, decoding, sector buffering,
error detection and recovery, and
general housekeeping functions. Er-
ror correction is provided by an op-
tional Ecc board that attaches to the
controller.

Measuring 8.55 x 4.625 x 14.25”
(21.7 x 11.7 x 36.2 cm), the unit
fits within the outline of an 8” flex-
ible disc drive and requires the same
supply voltages. Physical size per-
mits full interchangeability, including
matching screw mounting holes, with
a typical floppy drive.

Vacuum sealed portion of Micropolis
Corp’s 8” rigid disc drive as seen from
bottom (through transparent enclosure
for demonstration purposes). Available
with 1, 3, or 5 recording surfaces, units
offer up to 45M bytes of unformatted
storage capacity in overall enclosure
about 80% smaller than existing 14”
drives

The system interfaces to the host
via an 8-bit bidirectional bus and
nine control lines. The interface
structure provides for programmed
1/0 and pma data transfers. Data
transfers of either a full sector or a
full track may be made from one
command. Special commands enable
transfer of a full track in sector
order, Maximum transfer rate is
929k bytes/s.

Three configurations offer 1, 3, or
5 recording surfaces on each drive
and provide formatted capacities of
7.13, 21.4, and 35.6M bytes/drive us-
ing 1024-byte sectors. Standard re-
cording formats are 72 sectors at 128
bytes, 42 sectors at 256 bytes, 40
sectors at 268 bytes, 36 at 320, 24
at 512 bytes, or 12 sectors of 1024

bytes. The unit uses the ccr encod-
ing method and records 8750 bits/in
(3444 /cm) on the inner track; 580
tracks are available. Track to track
access is 4 ms, with average access
requiring 34 ms, and settling time
of 8 ms. Reliability figures (exclud-
ing error correction) are given as 1
in 101° soft read errors, 1 in 1012
hard read errors.

Representative of the price range
is the mid-sized model 1202-1, with
27M-byte capacity at $1350 in 1000-
unit quantities. The optional intelli-
gent controller board is priced at
$500 in oEM quantities. Quantity ship-
ments are scheduled to begin in
fourth quarter 1979.

Circle 175 on Inquiry Card

Winchester Type
Disc Storage Systems
Offer High Performance

High performance D-1200 series
disc storage subsystems, using Win-
chester-type design, incorporate an
industry standard storage module
interface to facilitate attachment to
mainframe or minicomputer. The
20M-, 40M-, and 80M-byte units
from Nec Information Systems, Inc,
5 Militia Dr, Lexington, ma 02173
incorporate LsI circuitry to provide
MTBF of 10k hours, and MTTR of 30
min.

Data reliability is enhanced by
the use of a rotary actuator that
assures rapid positioning of the read/
write heads over each track. Each
head has its own Lst preamplifier
mounted near the head coil to im-
prove the s/N ratio at the point
closest to the recording surface. This
reduces the risk of high noise levels
that are a common cause of disc
errors.

Maijor specifications of the units
include start time of 30 ms and stop
time of 20 ms. Latency is 8.3 ms, and
average seek time is 40 ms. Record-
ing code is MFM and interface code
is NRZ.

Model 1210 is a single-platter,
dual-head unit with one recording
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Introducing the Tape Transport
that thinks for itself.

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 HEADQUARTE!

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

HEADQUARTERS, DATUM (ELECTRONICS) KED., TUM House. Harlington. Middlesex. England, Tel: 01-897-0456. Telex 935-398 ¢ DATUM SALES
OFFICES, CANADA, Wlllo%ale, Ontario, Tel: 49146960 Telex 06-966857 EOR TOR: MOUNTAIN STATES, Denver, Colorado 80232 Tel 203 £33-3414

EAST COAST, Mountainside, New Jersey 0709
Tel: 408/249-5370: NEW ENGLAND, Framing

RS 1363 S. State IG%BNG . Anaheim, CA 92806, Tel: 714/533-6333, TWX: 910/592-1289, Telex: 68-5579 ¢« EUROPEAN

£ 201/654-5590; MIDWEST, Des Plaines. lllinois 60018, Tel: 312/296-1064; SAN JOSE. San Jose. CAS5117
A 01701, Tel: 617/872-6911
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surface. The 1220 has two platters
with four read/write heads and two
recording surfaces. A 3-platter unit,
the 1240 has eight read/write heads
and four recording surfaces. Each
also has an additional servo head
associated with the drive’s servo
tracks.

Optional on all models is a fixed
head mechanism that improves per-
formance by eliminating seek time.
A dual-port feature permits single
or multiple clusters of drives to be
accessed from two separate cpus. An
address mark detector option adds
data security by insuring the validity
of address mark information before
transferring data to the controller.
A front panel option provides op-
erators with ready and fault indi-
cators, a write protect switch, and
an on/off switch.

Storage capacities are 20.8M,
41.5M, and 83.1M bytes unformatted
for 1210, 1220, and 1240, respective-
ly. Prices start at $2950, $3300, and
$3870, respectively.

Circle 176 on Inquiry Card

Disc Cache Combines
CCDs and Microprocessor
For Fast Data Access

Combining ccp and microprocessor
technology, the 3770 disc cache
bridges the data access gap between
the computer and disc storage de-
vices. Developed by Memorex Corp,
San Tomas at Central Expy, Santa
Clara, ca 95052, the cache provides
access to information in 2-ms rather
than the 30 to 50 ms required when
accessing directly from disc.

Designed for use with the com-
pany’s 3670 (100M-byte) and 3675
(200M-byte) disc storage subsystems,
the system can significantly reduce
three primary components of disc
data retrieval: seek time, rotational
delay, and data transfer time. It is
operationally  transparent to all
time-independent user programs and
compatible with all M disc access
methods and standard 1BM operating
systems. In tests the unit has been
shown to improve run times by an
average of 50%.

Use of ccps for data storage offers
the potential for approximately four
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times the storage density provided by
RAMS at approximately the same cost.
In addition the power dissipation per
bit of storage for ccps is far lower
than that for any other major mem-
ory technology, simplifying the cor-
responding  cooling  requirement.
These factors coupled with the rela-
tive speed of the devices can provide
greater capability within existing
disc systems, -eliminating or deferring
the need for costly conversions.

i

HIT/MISS LOGIC

CACHE

HIT/MISS LOGIC

MAIN
MEMORY

o HIT/MISS
LOGIC

DISC CACHE

3670 3675

Memorex’s 3770 disc cache in-
creases performance of I/0 bound
mainframes by providing rapid
CPU access to disc stored data.
Using CCDs for dense mass stor-
age, cache’s microprocessor con-
tains algorithm which maintains
control of 1/0 requests

Since in most applications certain
data elements are accessed more
often than others, storing that data
in cache provides significant increases
in system throughput and perfor-
mance. To assure that these data are
in cache when needed, an algorithm
in the system’s microprocessor man-
ages the memory area. All 1/0 re-

quests are intercepted by the cache
controller positioned at the head of
a disc string. If requested data are
not in the cache, the request passes
through to the disc and the track
containing those data is copied into
cache. Highly active tracks can be
retained in cache using the optional
track lock feature to keep them read-
ily accessible.

A standard model consists of the
semiconductor storage unit, full track
buffer, cache controller, flexible disc,
power system, and operator control
panel. Purchase price for a 1M-byte
capacity system is $55,000.

Circle 177 on Inquiry Card

Semiconductor Disc
Boosts Virtual Memory
System Performance

FAsT-3805, an 1BM compatible semi-
conductor disc storage subsystem,
emulates mechanical disc subsystems,
but achieves faster access times and
higher data transfer rates. Designed
to enable 1M 370/303X virtual
memory system users to attain better
performance, the ram based system
from Intel Corp, Commercial Sys-
tems Div, 3157 N 34th Dr, Phoenix,
Az 85017 increases virtual page stor-
age area, decreases virtual paging
access times, and increases data
transfer rates, thereby increasing
system throughput and expanding
processing speed capacity. In addi-
tion, the system reduces power re-
quirements 60 to 80% and space re-
quirements 50 to 80%, can be located
1.3 to 3.5 times further from the cpu,
and adds data integrity by perform-
ing double-bit error correction.

Many 18BMm 370/303X virtual mem-
ory systems with 2305 fixed head
discs and 3850 moving/fixed head
discs have become 1/0 bound through
heavy use of multiple virtual system
(mvs), timesharing option (Tso), in-
formation management system (IMs),
or high activity online applications.
Even with adequate system speed
this prevents users from adding users
and performing more work. The FasT-
3805, added to such a system, makes
use of latent system capacity to avoid
the need to upgrade or add a cru,
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WE FEEL LIKE
A NEW GOMPANY.

Maybe we should act our age.

But even though we're a dignified eleven
years old, we can't help feeling vigorous and
enthusiastic. Even cocky.

Century Data Systems was born in 1968 as a
sharp little company making great big disk drives.

CalComp thought so, too. In 1974, we
dropped our name in favor of theirs.

Since then we've gained the experience and
maturity necessary to make us a leader in the mass
storage industry.

Now it's the beginning of a new Century.
We've gained Xerox as a parent. Our old name
is back. And with it, a whole new spirit.

Spirited people and super new product

families like Marksman and Hunter.

And the Trident family of proven, reliable,
maintainable disk pack drives.

Plus the will and wherewithal to meet
challenges head on.

To see what new and exciting things we have
in store for you, just give us a call.

It'll make you feel like a new person.

Century Data Systems, 1270 N. Kraemer
Blvd., Anaheim, CA 92806. Phone (714) 632-7111.

Century Data Systems

A Xerox Company




HUNTER LEAVES GC

The Hunter, featuring 16 MB removable
and up to 80 MB fixed, is about to make a clean
sweep in the cartridge disk feature race.

[t employs a filtering system that removes
particles down to .3 microns — proven in thou-
sands of Tridents.

Unlike competition, it has a tunnel cover
which keeps contaminants from reaching the
pack area.

What's more, the Hunter reminds operators
not to leave the cartridge
bottom cover out to gather
contaminants during oper-
ation.

And finally, the Hunter
clean air seal isn't broken
when the drive is serviced.
(The competition’s seal must
be broken just to replace
a fuse))

Hunter wins hands up.

At this level of perfor-
mance, you need a solid,
rigid frame to help maintain accuracy and
reliability. No tilts allowed.

And with Hunter, you get it.

Now, we wouldn't want to point the finger
at anybody in particular, but some frames
actually twist visibly when you lift one corner.

Try it.

Price fight.

We use an industry-standard 5440-type
cartridge of proven reliability. It has no
unusual features that could limit the number

of media manufacturers or drive the price up. Like

a servo surface. The competition, on the other

hand, uses a unique cartridge that requires a written

servo surface. Future availability and pricing
could obviously be affected.

Saves 3-8 minutes in copying.

The Hunter is designed to be right on track —
time after time —in copying fixed to removable
media. Simply, the Hunter ‘
preserves the cartridge
advantage by using a
single fixed disk




MPETITION IN DUST.

servo surface to position on the cartridge disk. For example, the power supply, power
Seeks are faster and surer than the competition amplifier and transformer can be disassembled
by a time factor of more than 13 to 1. from the unit by removing only four screws. No

Our loader is really tops. de-soldering necessary.

The Hunter cartridge receiver is as simple
as can be.

Complex mechanisms with bearings, rods,
plates and switches just aren't needed.

On the top-loading Hunter, gravity does
the loading. And gravity behaves the same way
time after time.

Score another point — a “scoreboard’’

To avoid unnecessary service calls, the
Hunter has a prominent front panel display that
indicates operator or program errors
plus malfunction information.

Made for fast “pit stop”
service.
The Hunter utilizes self
diagnostics and a modular com-
ponent concept for fast, cost-
effective servicing with a
minimum of downtime.

16 MB 5440-type cartridge

Up to 80 MB
fixed disk

Hunter “scoreboard”

Call now for your evaluation unit.
Full comparison details are available from
4 J ¥y your nearby Century Data sales office. Now is the
} time to pick your evaluation unit and compare
us and them side by side.
Century Data Systems, 1270 N. Kraemer
Blvd., Anaheim, CA 92806. Phone (714) 632-7111.

 WEFEEL LIKE
| ANEW GOMPANY.

Century Data Systems

A Xerox Company
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MARKSMAN REAC

20-microinch head flying height. Marksman product is being delivered nearly
Low-flying Winchester technology isn't new, as fast as orders are processed. Less than 30

of course. days A.R.O. is commonplace.
But the technology necessary to bring it to the When it comes to Winchester promises,

micro/mini marketplace sure is. Century Data
Attaining and maintaining delivers today.

tolerances for accuracy like this

while keeping the price down 00002 inches

requires an all-out commitment ‘J’-

of talent and resources.

The ultra-clean room facili-
ties alone mind-boggle the unini-
tiated. Marksman units are
assembled and sealed in a room
so clean that excessive hand
movement is prohibited because it creates
five times the contamination of normal
movement.

Century Data has made the commitment,
solved the problems, kept a lid on the price,
and is delivering Marksman products like
never before.

If others are making you promises for
the future, maybe you should take them
with a grain of salt (roughly
600 times taller than our
head flying height).
Daily production '
up, up and away.

If you think we're
making a big produc-
tion out of the Marksman,
you're absolutely right.




AES NEW HEIGHTS.

Storage capacities going sky high, costs
dropping to micro level.

The Marksman offers high-capacity storage
at low prices. Its rock bottom cost-per-megabyte,
along with access times only half those of conven-
tional storage, make it an ideal alternative to flop-
pies and other low-end memory products.

$ per M Byte

Capacity per
spindle

We're currently shipping both 10 MB and
20 MB versions, with a 40 MB model right on
their heels and even more to come.

Pricing for the 40 MB Marksman is under
$1800 in OEM quantities — actually less than
projections on rumored smaller competitive units
which will someday have only one-fourth the
capacity.

High intelligence, room to grow.

To save you interfacing time and money, one
Marksman model comes with a built-in micro-
processor-based controller/formatter. It contains
many of the interface and overhead functions nor-
mally relegated to the custom controller and CPU.

That leaves you very little to do to put the whole
system on-line.

It fills tall orders five ways.

You can order the Marksman plain or with
everything on it.

1. Plain.

2. New, built-in interface
and intelligence.

3.10 or 20 MB
configurations.

4. New 40 MB
model.

5. With cabinet and
power supply.

See it tower over competition.

This Winchester is loaded. High reliability.
Low price. Quick delivery. Wide variety of capac-
ities and options.

Don't wait. Contact us today for all the facts.

Century Data Systems, 1270 N. Kraemer
Blvd., Anaheim, CA 92806. Phone (714) 632-7111.

WE FEEL LIKE
A NEW GOMPANY.

Century Data Systems

A Xerox Company
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add main memory, or add a fixed
head disc.

The semiconductor disc is built
using high speed, low power dynamic
16k mrams, giving a storage capacity
of from 12M to 72M bytes with
maximum access time of 0.4 ms.
Standard data transfer rate is 1.5M
to 2.0M bytes/s depending on cpu
channel characteristics and channel
cable length. An optional 2-byte
wide feature increases this rate to
3M to 4M bytes/s. Using controller
options the system can be attached
to as many as four channels to
achieve transfer rate of up to 16M
bytes /s.

An isBc-86™ single-board comput-
er in the system manages the 1Bm
370/303X channel protocol; it emu-
lates the interface between 370/
303X channel and 2835/2305 or
3830/3350 controllers/disc systems.
The computer also transfers data to
and from RAM storage and auto-
matically formats the system to the
required configuration at startup.

In addition the sBc-86 performs
continuous preventative maintenance
on the system. Cycling through the
unit, it reads, corrects if necessary,
and rewrites data. When a correct-
able error is found, the computer
corrects it and records the board
location in its own memory for future
reference. Whenever it finds a pre-
determined number of errors in a
given area, it automatically trans-
fers the contents of that area to
spare storage within the unit. Sub-
sequent addressing is redirected to
the spare area and an external in-
dication is given of the fajlure so
that the board or chip may be re-
placed during regular maintenance.

Double-bit error correction logic in
the system provides a level of data
security normally found only in mili-
tary equipment. As a further check
on data integrity, a 48-bit crc code
is appended to each data record.

Another function of the integral
computer is to format storage to con-
form to either 2305 or 3350 track
specifications and create label and
volume table of contents (vroc). If
a paging data set resides on the 3805,
the computer allocates and formats
the paging file to conform to the host
operating system requirements, and
enters the data set name into the
vroc. This automatic storage format-
ting facilitates interfacing and de-
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3350F

Using 1.2M-byte/s transfer
rate, 4k block size, and
single-byte wide transfer,
Intel's FAST-3805 semi-
conductor disc is 3.5 times
faster than |IBM’s 3350F
disc system and twice as
fast as 2305-2. Steep climb
in 3805 curve is due to

0 4 8 12 16
BLOCK SIZE (KILOBYTES)

AND CABLE LENGTH

NOTE! FAST-3805 TRANSFER RATE DEPENDENT UPON CPU, CHANNEL CAPACITY,

unit’s 0.4-ms access time

370/3°3é‘ ' REMOTEOggSg‘léIEJRATI = FAST-3805  semiconductor
e (RS-232) disc holds up to 72M bytes
Fssn T and two controllers. Internal-
! : ly system is organized around
CONTROLLER SBC-86 R SBC-86 computer and Multi-
: STORAGE
fﬁgﬁ:‘,ﬂ“& Cgﬁ#;'g&i,q MODULES bus. Optional RS-232 port
i : allows attachment of remote
=58 configuration console

INTEL MULTIBUS®

creases the time required for initial-
ization.

If the system is emulating a 3350,
the microcomputer calculates the
difference between storage available
and capacity of a 3350, then enters
a dummy file into the vroc to account
for missing space.

Standard system contains one con-
troller; three others can be added.
The 2305 extended storage feature
allows the logical equivalent of
more than two 2305s (22.4M bytes)
to be attached to a single controller.
Although the optional extended chan-
nel cable length allows the system
to be placed 200 ft (60 m) from the
channel, some degradation will occur.

A 2-channel switch allows any
controller in the system to be shared
between two channels, and allows
a single system to be accessed by
up to eight channels. A 2-byte wide
feature lets two bytes be transferred
in the same time as one on the

standard controller, doubling the
transfer rate to 3M to 4M bytes/s.

The standard unit is 72 x 60 x 30"
deep (183 x 152 x 76 cm) and
is cooled by a fan circulating 1800
ft3 (51 m3)/min. Basic storage mod-
ules (up to eight) each contain one
buffer card, backplane, and storage
cards having 9M bytes/module. Two
motor generator sets provide power
to eliminate loss of data in case of
momentary power fluctuations. A
battery option protects data for up
to 12 min in case of complete ex-
ternal power failure.

A typical configuration consisting
of one controller and 12M-bytes
storage sells for $130,500. A system
with 2-byte wide feature, two chan-
nel switches, and 48M-byte capacity
has a price of $507,920. These prices
are 80% and 69%, respectively, of
those for similar capacity 1BM con-
figurations.

Circle 178 on Inquiry Card
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IT TOOKPOWER-ONE TO DO IT...

a switchin wer suppl
gg?:lependa%legas a linear.

When Power-One decided to build a switching
power supply, we issued one simple mandate: it must
be as dependable as our linears. Well, we did it. A
direct drive 5-volt 40-amp switching power supply
that’s smaller, lighter, simpler, more reliable and less
expensive than the rest.

Direct Drive Switching

By using a self-driven switching stage, we've
done away with the starting bias, drive and the current
sensing transformers. A big reduction in weight
plus lower cost, more precise drive control and fewer
input to output noise paths. To assure maximum
protection against AC line transients and fluctuations,
a unique “volt-second” regulation circuit is employed.

Safeguard Design

We've built in a number of safeguards. Like our
digital feedback system which yields exceptional loop
stability while maintaining positive control of critical
switching parameters. And a unique anti-saturation
circuit to protect the power transistors from the dire
effects of transformer saturation. Plus, by putting
inputs at one end of the supply and outputs at the other,
we've eliminated inter-circuit cross talk. And speaking

of inputs, our dual range design permits either 115 or
230 VAC operation without changing jumpers.

The Bottom Line
Switching frequenhcy: 28KHz — stable as a rock.
Size: amere 4.88 x 13 x 2 inches — more watts to the
inch and more power for the buck. The price: $250 for
single units.
Send for complete details.
Or better yet, contact your local
Power-One representative
for immediate action.

SK5-40/0VP,
5V @ 40A, 200W
WEIGHT: 3 Ibs., 14 oz.
SIZE: 2.0” x 4.88" x 13.0”
PRICE: $250 Single Quantity

crouwer-one..

D.C. POWER SUPPLIES

Power One Drive « Camarillo, California 93010 « (805) 484-2806 « TWX 910-336-1297
CIRCLE 22 ON INQUIRY CARD



The SA800 and the SA850.

Whether you use our SA800/801, the

world’s most demanded floppy disk drive,

or our SA850/851—the world's first IBM-

compatible, double-sided, double density
disk drive —you're sure to get ahead. Why?
Because only Shugart controls the head tech-
nology that gives you the best ceramic read/
write heads on the market. And our OEM's
know that they are buying the latest technology,
because Shugartis the only independent company
in the business which controls its own head R&D
and manufacturing. That's why we're the only
company in the business to have delivered over half a million of these heads.

Two grea
ahead wit

Why the SA800/801 is the industry standard. It's no secret that the
SA800/801 floppy drive has become the industry standard. Its performance results directly
from our proprietary head technology.
L When you talk about a media life of over 3.5
READ/WRITE CORE ERASE ELEMENT million passes and a head life that exceeds
15,000 hours, you're talking about standard-
setting performance. Add to that a choice
of 400 kbytes or 800 kbytes (unformatted)
and single or double density capability on
! oo the Isarr?e drive for t?}e same pricfe. And then

o PN 1 settle the matter with system performance

e | like soft read error rates of 1/10°, hard read
errors of 1/10*2, and seek errors of 1/108.




The SA850/851. First and first with Fasflex™
Which means the SA850/851 double-

sided floppy is the firstindependently ¢
manufactured drive to double data

storage capacity. And it's the first to cut
access time to 3 milliseconds with the
Fasflex™actuator. And the SA850 offers
maximum media flexibility, too. Storage? A
double-sided, double density SA850 gives
you up to 1600 kbytes (unformatted). It can
utilize FM, MFM, or M2FM encoding. Access
time? Shugart's proprietary Fasflex metal
band actuator gives you a 3ms track to track
access time with an average seek time, including
settling, of 91ms. Yet Fasflex requires only half the
power of lead screw actuators. Media flexibility?

Whether you use conveniently obtainable Shugart media.,
or other brands, the SA850 drive family reads and writes data on single and double
density media, and on sing'e and double-sided media.

ways to get
Shugart.

Two out of three OEM'’s specify Shugart. During 1979, more than a quarter million
Shugart floppy disk drives will be installed throughout the world. No other manufacturer comes
close to that magnitude of delivery. The reason? OEM's rely on our total commitment to R&D.

That commitment means we deliver state-of-the-art, low cost,
rotating memory products that have a track
record for quickly becoming industry stan-
dards. Our success comes from our grasp of
where performance in low cost, rotating
memory originates: the head technology.
That's our strength; it's why we're called The
Headstrong Company. Shugart Associates
Headquarters: 435 Oakmead Parkway,
Sunnyvale, California 94086 (408) 733-0100;
West Coast Sales/Service: (408) 737-9241;
Midwest Sales/Service: (612) 574-9750;

East Coast Sales/Service: (617) 893-0560;
Europe Sales/Service: Paris (1) 686-00-85;
Munich (089) 176006; Shugart products

are also available off the shelf from local
Hamilton Avnet outlets. —

2 Shugart

The Headstrong Company
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DIGITAL TECHNOLOGY REVIEW ]

Plug-In Spectrum Analyzer
Combines Simplicity
With FFT Performance

EXT
TRIGGER
SOURCE

INPUT

b mll

TRIGGER —/ o EXTERNAL
SOURCE SAMPLING SAMPLING
= CLOCK
N  HIGH-SPEED

'PROCESSOR

DATA/16

ADDRESS/12

Faom“fp ANEL
LOGIC

el

Y AXIS

X AXIS

Key hardware elements in Rockland System’s 7530A spectrum analyzer
are (A) low noise, high sensitivity amplifier and 120-dB/octave low pass
filter; (B) 12-bit linear A-D converter; (C) trigger control; (D) CPU that
first bandpass filters input signal and then performs FFT spectrum
analysis on it; (E) CPU that interprets front panel controls; (F) display
converter; and (G) 8k x 16-bit memory formed from 16k-bit chips

®

A general purpose spectrum analyz-
er, the 7530A provides quantitative
analytical capability of rrT based
spectrum instrumentation in a com-
pact plug-in module. In designing the
unit, Rockland Systems Corp, Rock-
leigh Industrial Pk, Rockleigh, N7j
07647, reshaped most major elements
of a classical analyzer. Configured
as a plug-in module for Tektronix®
series 7000 oscilloscope mainframes,
the analyzer combines the simplicity
of a swept tuned analyzer with the
high performance of an FrT based
design, including 1-Hz resolution at
100 kHz, and 90-dB dynamic range
at rated accuracy with a —160
dB/VHz noise floor.

Among the developments incorpo-
rated into the design are an “extra
dimension” in display resolution: the
entire 0- to 100-kHz spectrum is
always displayed as a background
on the scope screen, at low intensity;

50

a manually selected, intensified seg-
ment shows the part selected for de-
tailed study. This segment is dis-
played as an expanded, full-screen-
width presentation, at full intensity,
in the foreground. Directly calibrated
measurements are provided of every
point (amplitude and frequency) on
every spectrum displayed, in volts,
power density, dBV, and dBR (rela-
tive to selected reference). The archi-
tecture incorporates a second sepa-
rate computer (not the one used for
high speed signal processing to
achieve the Fourier transformation)
" to monitor control settings, manage
display, and interpret what has been
set up. Algorithms, which sharply
reduce hardware costs, provide fast
settling smoothing performance, and
permit the operator-to-processor in-
terface to be computer automated.
In essence, the unit is a special pur-
pose digital computer with analog

Finally.

Fiber optics
availability.

AZ

CA

cT

FL

GA

MD

MA

Mi

MN

NH

NJ

NY

NC

OH

OR

PA

SC
N
@

wi

CAN

Base, Phoenix (602) 997-6194
Moltronics, Phoenix (602) 272-7951

Moltronics, L.A. (213) 773-6521
Moltronics, S.D. (714) 278-5020
Moltronics, S. Clara (408) 244-7600
Western Micro, Cupertino (408) 725-1660

Arrow, Hamden (203) 248-3801
C.C.I., Wilton (203) 762-8691

Arrow, Ft. Lauderdale (305)776-7790
Arrow, Palm Bay (305) 725-1480
Hammond, Orlando (305) 849-6060

Arrow, Atlanta (404) 455-4054

Arrow, Chicago (312) 893-9420
Camelot, Chicago (312) 583-5588

Arrow, Baltimore (301) 247-5200

Arrow, Woburn (617) 933-8130
Future, Natick (617) 237-6340
Lionex, Burlington (617) 272-9400

Arrow, Ann Arbor (313) 971-8220
Camelot, Livonia (313) 591-0055

Arrow, Edina (612) 830-1800
Stark, Minneapolis (612) 332-1325

Arrow, Manchester (603) 668-6968

Arrow, Moorestown (609) 235-1900
Arrow, Saddlebrook (201) 797-5800
Mid Atlantic, Bellmawr (609) 931-5303

Arrow, Farmingdale (516) 694-6800
Summit, Buffalo (716) 884-3450
Zeus, Elmsford (914) 592-4120

Arrow, Kernersville (919) 996-2039
Hammond, Greensboro (919) 275-6391

Arrow, Cincinnati (513) 761-5432
Arrow, Cleveland (216) 248-3990
Arrow, Dayton (513) 253-9176

Parrott, Beaverton (503) 641-3355

Arrow, Moorestown (215) 928-1800
Arrow, Pittsburgh (412) 351-4000

Hammond, Greenville (803) 233-4121
Arrow, Knoxville (615) 587-2137

Arrow, Dallas (214) 386-7500
Solid State, Dallas (214) 352-2601
Solid State, Houston (713) 772-8483

Arrow, Oak Creek (414) 764-6600
Parts Mart, Milwaukee (414) 276-1212

Future, Montreal (514) 735-5775
Future, Ottawa (613) 820-9471
Future, Toronto (416) 663-5563

© 1979 Spectronics
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FINALLY. A FIBER OPTIC LINK
YOU CAN TAKE SERIOUSLY.,

Introducing the first data link
that features low cost, versatility,
and high performance.
$49.95 per module and
Sweet Spot™LED

Our unique Sweet _g
Spot design lets <<
you coupletoa S\
variety of ca- ,
bles including 39
Siecor, Galite and
Dupont plastic orglass.

2 kilometers transmission at

10 Mb/s(min) with 10-8 BER

LED performance this power-

ful opens the door to unlimited
application ideas. And since the
modules are a compact .5''x.5''x
1.3",they’re easy to design into
existing systems.
Full microcomputer
compatibility -

True TTL compatibility, 0° to
70°C operation, and a 5 volt
unregulated power requirement
are important features. But state-
of-the-art IC design also provides
single line, self clocking, optical
data transmission at maximum
rated performance.
The Missing Link

Now you can evaluate all the
features of our modules through
our special fiber optic kit, The

Speclronics

Adivision of Honeywell

©1979 Spectronics

SPX4140—TRANSMITTER

Missing Link. It contains modules,
connectors, terminated cable and
instructions. All for $495.,

Or, if you have bigger plans,
you can order modules in1000 lot
quantities for $49.95 each. ____

,,,,,,,

SPX4141—RECEIVER

-
i

: - ”ﬁ»-w‘-w

From Spectronics,
the fiber optics leader

If that sounds impressive, it
should. Because Spectronics is the
only company advanced enough
to take this technology to the pro-
duction stage.

Ask your Spectronics distribu-
tor for The Missing Link, or contact
Spectronics for information at 830
East Arapaho Road, Richardson,
Texas 75081 ; Telephone (214)
234-4271.
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| DIBITAL TECHNOLOGY REVIEW |

Display generated by
7530A presents at all
times entire spectrum,
analysis window width
and starting frequency,
window only zoomed to
full width, and all pa-
rameters of every ele-
ment in either spectrum
in direct reading cali-
brated alphanumeric
readouts

interfaces for signal acquisition and
oscilloscope display control.

Using a high speed spectrum pro-
cessing computer over the frequency
range from dc to 100 kHz, the com-
ponents of the Fourier spectrum are
quantitatively measured, computed
as a true power spectrum, and dis-
played at deliberately reduced in-
tensity. The “analysis window” se-
lected for detailed examination is
recomputed, and presented at full
intensity. Both spectra have 200-line
resolution.

A manually positioned cursor and
associated controls provide accurate
readout of amplitude and frequency
for any selected point on either the
foreground or background display.
Absolute  (dBV, dBm), relative
(dBR), or spectral density (rms/
VHz) readings are selectable, and

are displayed at the top of the cRt
presentation as alphanumeric read-
outs. Also displayed are the frequency
of the cursor in Hertz, relative time
of cursor in seconds, vertical and
horizontal axis calibration, and start
frequency of the display window.
Frequency accuracy of the unit is
+0.001%; sensitivity accuracy is 10
dB/step +0.2 dB, 0.32 Vrms to 10
Vrms full scale calibrated, to 32-
Vrms full scale uncalibrated. The
linear dynamic range is *£0.1 dB or
+0.001%4 (whichever is greater)
down to 70 dB below full scale (to
90 dB below full scale under cer-
tain conditions). Spurious signals are
more than 70 dB below full scale:
harmonics are down 75 dB, typical;
intermodulation products are 80 dB
below full scale.
Circle 179 on Inquiry Card

Microprocessor Based
Units Expand Commercial
Computer System Family

An integrated multiterminal busi-
ness system, the cs/30 uses an inter-
active version of the coBoL program-
ming language. Capable of maintain-
ing more than 20M bytes of informa-
tion, two models of the micropro-
cessor based systems are designed to
minimize the costs of system acquisi-
tion and applications software de-
velopment. Data General Corp, Rt
9, Westboro, ma 01581 has aimed

52

the machines at small companies of
up to 50 employees or for use as
part of a distributed processing net-
work within large firms.

cs/30 Mod Cl has a micropro-
cessor with 64k bytes of Mos main
memory, one 10M-byte cartridge disc,
Dasher crT console and interface,
and choice of printers ranging from
60 char/s to 300 lines/min. Mod C3
will support an additional 32k bytes
of main memory. This offers a total
memory capacity of 96k bytes and
allows the unit to support up to
three active crT terminals. Options
for both systems include a second
10M-byte cartridge disc drive, 315k-

byte diskette drive, and M 2780/
3780 compatible synchronous com-
munications capability.

System  compatibility  extends
through the entire cs family and in-
cludes the 1cos operating system, In-
teractive cosoL language, and com-
munications capabilities as well as
all program levels and sequential,
relative, and indexed sequential ac-
cess method file levels. The 1cos
operating system has been enhanced
to facilitate program development.

Enhanced editing capability for
the Interactive coBoL editor have
been added as well as a coMPUTE
verb that allows multiple arith-
metic and exponential functions to
be expressed in a single statement,
and an enhanced interactive screen
formatter that automatically gen-
erates necessary program code. An
added inquire utility allows users to
browse through 1sam files to add,
delete, or update data. A collapse
utility allows index levels to be
condensed for more efficient retrieval.

A basic configuration Mod C1 that
includes 64k-byte memory, CRT con-
sole and interface, 10M-byte car-
tridge subsystem, and 60-char/s Ro
printer sells for $21,090. A midrange
C3 with 80k-bytes memory, console/
interface, crt, 10M-byte disc, and
180-char/s LP2 printer has a price
tag of $25,930.

Circle 180 on Inquiry Card

Realtime, Interactive
Digital Image Processor
Operates Standalone

The Vision One/20 digital image pro-
cessor combines up to 134M bits of
image refresh data base memory,
firmware resident operating system,
and integral microprocessor control-
ler to provide photographic quality
images on a high resolution raster
monitor. Operating on a realtime in-
teractive standalone basis, the sys-
tem from Comtal Corp, po Box 5087,
Pasadena, ca 91107 processes images
stored in analog form on film or in
digital form from sensors and scan-
ners.

Up to 134M bits of random access
image refresh memory offers capa-
bility to support up to 64 images of
512 x 512 picture elements (pixels),
upgrading the display to 1024 x
1024 pixels redefines the number of

COMPUTER DESIGN/JuULY 1979



“Look, I've got two
challenges for my
ribbon cable interconnects —
to reduce manufacturing
rejection rates and prevent
contact damage during
testing. Got any solutions?”




AMP Laich.

Some facts worth knowing about
AMP Latch Connectors

Function: Simultaneous mass
termination of all conductors without
cable stripping.

Wire types: Small gauge solid or
stranded discrete wires as well as flat
ribbon, woven ribbon and other types
flat cable with round conductors on
.050" centers.

No. of positions: 10 to 60.

Connector types: Wide variety of cable-
to-cable, card edge, DIP and receptacle
connectors available.

Mates with: Full range of AMPMODU
headers and pcb posts.

LATCHING BARS
MATE WITH
COVER

FOLDED DESIGN
FOR FOUR POINTS
OF TERMINATION

Electrical Current Rating:

1 Ampere (Continuous).

Operating Temperature Range:

—55°C to +105°C.

Dielectric Withstanding Voltage:

500 Volts, RMS.

Tooling available: Pneumatic and Manual
Bench Mounted Models and a Hand
Tool, each with interchangeable die sets.
Who to contact: Call AMP Latch
Information Desk at (717) 564-0100.
Ext. 8400. Or write AMP Incorporated,
Harrisburg, PA 17105.

Product Information: Check Reader
Service Number 99.




As fast as you can say “downtime”
your production, test or repair people
can activate an AMP Latch Easy
Release Header with one hand. Just
squeeze and the cable half is
disengaged. No wrenching on the
cable. No wiggling. And no damaged
contacts. An important matter when

We sure do.

neither your production costs nor
your on-board costs can take a back
seat to one another. And one of many
reasons why AMP Latch has drawn the
attention of designers in the data
processing, instrument and
communications industries.

Yet AMP Latch offers a unique
feature that extends far beyond

what other ribbon cable connectors
can offer. It offers precision
registration built into the tooling which
minimizes rejection rates.
Unquestioned reliability. That's what
AMP Latch is about, too. You get a
four-point electrical contact and
mechanical grip for each conductor.
Built-in inspection ports make test
simpler than ever.

The fact is, nobody today has a wider
range of easy-to-apply no-strip,
no-solder, round conductor flat cable
connectors than AMP.

For more details, see the opposite
page and the page overleaf.

AMP has a better way.

i




cost effective fooling.

With AMP Latch Tooling the
terminations are made quickly,

easily and simultaneously. No need
for pre-stripping the insulation. One
tool will terminate virtually all popular
round conductor flexible cable,
including those with flat side down

or ribbed side down.

Two basic bench-mounted AMP
Latch tools include: a heavy-duty
pneumatically powered unit and a
manually operated unit. Both are
reliable. Both are easy to load. And
precision cable registration is built in.
Alignment is automatic and positive.
Six different precision die sets are
available for terminating receptacle,
plug, card edge, paddle board and pin
connectors as well as discrete wire.

Also available is equipment for daisy
chain terminations, and a hand tool
with interchangeable dies.

For the complete story on AMP Latch
Connectors, AMP Latch Tooling, and
the AMP Technical Support that goes
with them, call AMP Latch Information
Desk at (717) 564-0100. Ext. 8400. Or
write AMP Incorporated, Harrisburg,
PA 17105.

AMP and AMPMODU are trademarks of AMP Incorporated

AMP
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images stored to 16. The images are
8 bits deep for black and white and
24 bits deep for color (8 bits each
for red, blue, and green). High
speed RaAMs and memory architecture
allow the user to overview images
as large as 4096 x 4096 x 8 bits
deep.

This refresh memory stores im-
ages in digital data form—one byte
for each pixel in black and white and
three for each color pixel. There are
256 shades of gray and 16 million
possible colors for every pixel. With
a cycle time of 800 ns, the refresh
memory runs at 10M pixels/s in a 512
x 512 pixel system. Multiplexed, it
runs at 40M pixels/s.

An 1s1-11 microcomputer manages
memory, handling the switching and
control of high resolution graphic
arts images. It also controls process-
ing and display functions, providing
various measurements within an im-
age for specific analysis needs. Since
the computer is an integral part of
the system, instructions access the
memory directly and are executed
instantly, eliminating the time con-
suming instruction 1/0 encountered
in systems where the computer is
separate from the display.

Memory management facilitates
the handling of high resolution color
graphic art imagery, multiple sta-
tion monochrome reconnaissance im-
agery, and multilevel raster color
graphics. It also lets the service engi-
neer remove boards for repair or add
blocks of memory; the system auto-
matically senses which boards are
connected online and dynamically
allocates them for most effective use.

Pipeline processing logic (one set
for each of up to four user stations)
recomputes all picture elements in
the monochrome or true-color view-
ing window in 0.033 s, and permits
partitioned or shared use of the dual-
ported Ram. Typical pipeline pro-
cessing functions include changing
brightness, sharpening an image,
arithmetic operations, color encod-
ing, roam, and zoom. Internal pro-
cessing speeds allow over 7T0M op-
erations/s for realtime convolution
and zooming. Freeze frame feedback
allows user programmed iterations
for more powerful spatial filtering
as well as larger zooming. Dual
porting of the memory allows im-

age loading and display on a non-
interfering basis.

Resident in the Lsi-11, the operat-
ing system includes 100 high level
graphics and image manipulation
commands in firmware. The com-
mands manipulate the image frames;
no host software is needed. Instruc-
tion programming, linking (macroin-
struction sequences), and execution
in software are all implemented
via initial letters on the keyboard.

Presentation commands allow the
system to combine images for dis-
play and add graphics for labeling,
outlining, and overlay; utility com-
mands allow keyboard programming,
linking, and chaining of instructions
for macroinstructions and execution;
and 1/0 commands permit image
transfer to and from the system via
interface options.

Memory management commands
permit users to define their image
size and depth (ie, monochrome or
color), scratch images, and memory
allocation. Pipeline processor com-
mands permit brightness corrections,
analytical function loading, pseudo-
color control, and dynamic bright-
ness correction adjustment, as well
as roaming, zooming, image arith-
metic combination, and convolution
implementation.

Circle 181 on Inquiry Card

Minicomputer and Cache
Add Performance to
Distributed Systems

Compatible extensions to the exist-
ing ps990 family of distributed com-
puting systems, models 20 and 30
provide fast throughput and access
to large data bases. The 990/12 mini-
computer, on which these systems
are based, offers three times the
speed of the /10. The application
of advanced technology and the
cache memory system are cited by
Texas Instruments Inc, Digital Sys-
tems Div, po Box 1444, Houston, Tx
77001 as factors contributing to this
increase.

Basis of the systems, the 990,12
minicomputer  incorporates  16-bit

words, memory to memory architec-
ture, 16 workspace registers, map-
ping to 2M-bytes of memory, 72 basic
instructions, word and byte opera-
tions, 16 interrupt levels, error cor-
recting memory, and high speed
TILINE multiuser bus. Performance
improvements are achieved by the
use of overlapped operations, faster
Ls1 devices, cpu workspace cache,
TILINE cache option on memory, and
improved memory cycle. Other fea-
tures include 71 additional instruc-
tions, an error trace memory, and
extended memory protection.

The cache controller utilizes 2k
bytes of 350-ns memory. Whenever
the processor executes code out of
cache instead of main memory, the
cycle time of the processor approaches
380 ns. Main memory cycle times are
740 ns.

Both models share software com-
patibility as well as peripherals with
ps990 models 4, 6, and 8. All use
the px10 operating system, and high
level languages include Basic, cosoL,
FORTRAN, Pascal, RPG II, TIFORM CRT
management, and database manage-
ment system.

In a minimum configuration, the
model 20 includes 256k bytes of
error correcting memory with a 2k-
byte cache controller, two model 911
video display terminals, 50M-byte
ps50 disc, and choice of magnetic
tape or second disc. The 990/12 cpu
is packaged in a 17-slot enclosure
with a 70” (178-cm) rack cabinet.
This system expands to include 20
terminals and 4 disc drives.

Using the 990/12 processor, 17-slot
enclosure, and 70” (178-cm) rack
cabinet, the model 30 contains 256k-
bytes of error correcting memory
with 2k-byte cache controller, two
911 video display terminals, 200M-
byte ps200 disc, and choice of mag-
netic tape or additional disc. This
system expands to include 20 termi-
nals and up to 4 discs.

Prices are quoted as $19,598 for a
990/12 computer with 256k bytes of
memory without cache and $22,948
with cache, in quantities of 25. A
minimum configuration ps990 model
20 with magnetic tape backup sells
for $64.500; and a minimum model
30 for $77,400. Deliveries are sched-
uled for fourth quarter this year.
Circle 182 on Inquiry Card
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MFM floppy,
| head OEBY

AED's field-proven 6200 Series floppy disk
system has recently been expanded to
provide the minicomputer user with a wider
choice of disk drive capability. The AED6200
Series now offers double density (MFM)
systems in four configurations: 2 drives with
single head (5%" and 7" cabinets), 4 drives
with single head (10%" cabinet), 2 drives with
dual head (7" cabinet) and 4 drives with dual
head (two 7" cabinets). All systems come
complete with formatter, power supply, drive
electronics and CPU interface. Interfaces for
LSI-11, PDP-8 and 11, Nova/Eclipse, Varian,
Interdata and CAIl are all available from AED.
Here is a checklist of the AED6200's
outstanding user benefits:
® |ow cost, fast access storage
= 1.2 megabytes/diskette
= industry standard 8" media

= programmable formatter for ideal
record size

= multiple source drives

m 8 computer interfaces available

m expandable to 4 drives

® CRC and IPL for easier loading

= delivery from stock on all popular models
Get all the facts by calling or writing our

Marketing Manager today.

Advanced Electronics Design, Inc.

COMPUTER PERIPHERALS DIVISION

440 Potrero Ave., Sunnyvale, CA 94086
Phone 408-733-3555, Boston 617-275-6400
Fullerton 714-738-6688. Telex 357498

A

CIRCLE 26 ON INQUIRY CARD

and features of the

Performance
465B 100-MHz portable oscilloscope
meet the measurement and display
capabilities required by high per-

formance digital circuitry. While
maintaining the price and features
of the 465, Tektronix, Inc, ro Box
500, Beaverton, or 97077 has added
flexible vertical control modes, simul-
taneous trigger view with zero delay,
and 2-ns maximum magnified sweep
speed.

In addition to the 100-MHz at 5-
mV /div, dual trace, delayed sweep,
and 8 x 10-cm crt of the 465, the
465B has “push-push” vertical mode
selection buttons that allow the
operator to choose channel 1 and/or
channel 2, differential, and a trigger

Three progressive building block ap-
proaches to word processing, data
entry, and specialized application
systems are offered by the System
84 Information Processor. Introduced
by 3M Co’s Business Communication
Products Dept, po Box 33600, St Paul,
MN 55133, software packages offer
varying levels of sophistication and
a custom language for hardware
specifically configured to the task.

Hardware configurations and op-
tions for the display based System
84 processor include up to four disc
drives, 660-word/min printer, view
mode video screen, and OCR, mag-
netic card, magnetic tape, and com-
munications. A sheet feed option
feeds up to 180 sheets of paper to
the printer automatically, eliminat-
ing tedious paper insertion opera-
tions and allowing unattended print-
ing.

view in any combination. The ability
to look at both channels, their sum,
and the external trigger simultane-
ously provides a complete picture of
the measurement.

Electronic switching between in-
tensified and delayed sweep adds
convenience. In alternate mode the
operator can look at both A sweep
and B sweep simultaneously with no
need to switch back and forth be-
tween modes or reposition a mixed
sweep display. For greater ease in
examining fast risetime waveforms,
a 2-ns/div maximum sweep speed is
standard. This increase permits ex-
amination of fast risetime signals
like critical clock edges. The use of
low noise 1c technology devices in
the unit provides a sharper trace,
and LED panel indicators improve
reliability and eliminate operator
errors.

Circle 183 on Inquiry Card

Filling word processing needs,
Level 1 software encompasses basic
entry level text editing functions and
offers draft, revise, playback, print/
while, search and replace, and head-
ings and footings. Level 2 takes care
of list management and letter writ-
ing applications providing capability
for form letters, document assembly,
envelope typing, name and address
list sort, and parallel print/extract.
For publications work, Level 3 adds
math text, proportional spacing, and
multicolumn features to those of
Levels 1 and 2.

For use in data entry applications,
the CLg language encompasses six
major functions to allow program-
ming flexibility. Written in CLg for
use in consumer affairs /response de-
partments, the Consumer Communi-
cations System provides personalized
communications as well as manage-
ment reports categorizing and classi-
fying incoming correspondence. Re-
ports can include correspondence
summary report, complaint report,
and financial summary report.

Circle 184 on Inquiry Card
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Dr. Wang: “We were first with a unique,
new approach to word processing— using micro-
computers to implement distributed intelligence
in multiple station systems. That approach has
enabled us to increase our market share 50% a year
in a market that’s growing 40% a year. This year
our word processing sales will pass $100 million.

In 1974 they were just $9 million.

“We decided on Intel’s 8080
microprocessor for our distributed
logic system. Only Intel offered PL/M,
the microcomputer programming
language we needed to get our software
written quickly. So quickly that we
introduced our system a year ahead of
any competition. And Intel’s tools for ™
programming have continued to help us offer our
customers the high quality software they expect
from Wang?”

“Choosing

Intel
gave us a

twelve month

jump on the
competition.’

Intel’s extensive microcomputer design tools
have helped hundreds of companies just like Wang
Labs capture the marketing advantage with Intel
microcomputers and semiconductor memory.

Our Intellec® Microcomputer Development
System makes it possible and profitable for companies
like yours to take full advantage of the promise and
potential of the microcomputer. For example, the
world’s most advanced microcomputer, our new 16-bit
8086, is the first and only 16-bit microcomputer
supported by a high-level programming language —
PL/M, part of the total 8086 software development
package available for the Intellec system.

To begin writing your own
success story, contact Intel
Corporation, 3065 Bowers
Avenue, Santa Clara, CA 95051
408/987-8080.

Intel’s Intellec® Development System

intal delivers.
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introducing the Sperry
Designed exclusively for three

The Sperry Univac V77-800 Miniframe
is the newest and most powerful mini we've
ever built —a high performance, multi-use,
general-purpose minicomputer system
designed for both commercial and scientific
data processing. It has a memory range
from 128K bytes to 2 megabytes (with error
correcting memory) and a 150 nanosecond
CPU with integrated cache of 1024 bytes.
Plus 12K bytes of user programmable writ-
able control store.

There’s an optional new high speed 64-bit
floating point processor that works in con-
junction with a new globally optimized ANS
77 FORTRAN.

No wonder our three most important
customers think so highly of it.

OUR OEM CUSTOMERS KNOW WE
DESIGNED IT JUST FOR THEM.

The Miniframe is customer micropro-
grammable. So an OEM can implement his
own firmware packages. And with the many
software packages we offer, the OEM can add
all the bells and whistles he wants.

The Miniframe comes with our largest
instruction set ever. So OEM’s with their
own software have much more flexibility
in design.

The Miniframe speaks PASCAL, the
powerful new language for scientific, com-
mercial, and system programming that most
competitive systems still can’t speak. And
of course, it also speaks COBOL, FORTRAN
and RPGIL

More good news is that the Miniframe
is compatible with the rest of the V77
product line.

OUR SYSTEM HOUSE CUSTOMERS
KNOW WE DESIGNED IT
JUST FOR THEM.

Naturally, system houses want all the
features OEM’s do. And more.

So we gave them more.

More operating systems, for example.
Choose from VORTEX or our new SUMMIT
— an interactive, multi-terminal system with
transaction processing and data base manage-
ment. [t gives you easy editing, screen for-
matting, and documentation aids. Plus speedy,
comprehensive program development.

System houses also think PASCAL is
important. Because it’s more efficient, easier
to maintain, expand, and modify.

The Miniframe brings systems builders a
new query language called QL-77. It features
inquire and report facilities. And interfaces
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Univac V77-800 Miniframe.
of our very best customers.

directly to TOTAL?* the data base manage-
ment system. So preprocessing and inter-
mediate handling are a thing of the past.
Finally, TOTAL also gives you complete
data base access and file access security.

OUR END USER CUSTOMERS KNOW
WE DESIGNED IT JUST FOR THEM.

Take all the features we designed in for
OEM'’s and system houses and say ditto for
the end user.

But we didn't stop there. We also pressed
a few special hot buttons just for end users.

Consider QL-77, for example. End users
will love our new query language because
it reduces the amount of application program-
ming. By storing query language procedures
right in the data base file. Where they can
be easily and quickly recalled and executed
at any time.

Once again, SUMMIT, our new operating
system, helps the end user handle trans-
action processing. Without any additional,
expensive software. It’s also the right answer
for a multi-tasking, “fully-implemented”
distributed processing system.

Finally, the Miniframe supports DCA
and conventional protocols. So you can talk
to both SPERRY UNIVAC and IBM hosts.

*TOTAL is a registered trademark of Cincom, Inc.

YOU'LL KNOW WE DESIGNED THE
MINIFRAME JUST FOR YOU.

No matter what your application, no matter
what your need, the Miniframe may just be
the answer.

For more information, write to us at Sperry
Univac Mini-Computer Operations, 2722
Michelson Drive, Irvine, California 92713.
Or call (714) 833-2400, ext. 536.

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

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

We're Sperry Univac.

And our new Miniframe is going to solve
some very big problems.

»
Y=4=UNIVAC

SPERRY UNIVAC IS A DIVISION OF
SPERRY RAND CORPORATION
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Image processing. Your way.

Now, with the Grinnell GMR-270 Image Proc-
essing System, you can have pipeline image
processing tailored to fit your application.

The GMR-270 combines the best features of
our proven GMR-27 line of high speed graphic
display systems with a special package of
sophisticated image processing features. The
result is a modular image processing system
that can be furnished with any or all of the
following:

- Convolution

- Image multiplication and ratioing

- Image arithmetic operations

- Zoom and pan

- Up to four 8-bit image memories

- Function memories

- Pseudo-color tables

- Video digitizers with frame averaging

- Split screen and image toggling

- Full graphics and alphanumerics

- Up to four overlay memory planes

- Independent cursors

- Trackballs and joysticks

- External synchronization

- Plug compatible interfaces for most
minicomputers

In addition, the GMR-270 has a display
resolution of 512 x 512 pixels and a video for-
mat that is RS-170 compatible. It is housed in a
rack-mountable chassis and drives standard
TV monitors.

Besides the GMR-270, Grinnell manufactures
two complete lines of graphic television display
systems: the GMR-27 Series and the GMR-37
Series. GMR-27 units are high speed, graphic
and image display systems; GMR-37 units are
low cost graphic display systems. Both are
available with display resolutions from 256 x
256 to 1024 x 1024.

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

GRININELL SYSTEMS

2159 Bering Drive, San Jose, California 95131 (408) 263-9920
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Keyboard Terminal Mod

Implements Digital
On Single PC Board

With a full ascu keyboard and all
the logic circuitry for a full key-
board terminal on a single pc board,
KTM-2 Tubeless Terminals also pro-
vide a display interface that offers
composite video for user supplied
monitor or standard TV equipped
with rf modulator. Developed by
Synertek Systems Corp, 150 S Wolfe
Rd, Sunnyvale, ca 94086, the units
incorporate 8 mos Lst chips, includ-
ing two dedicated microprocessors,
and use 20 TTL devices.

Use of standard vst devices results
in a cost-effective design with flexi-
bility for accommodating custom ap-
plications, and provides more fea-
tures at low cost than the use of
crT controller chip. The two 6500
series microprocessors offer the flexi-
bility to implement user defined
character set and field size, control
character protocol, screen organiza-
tion, and keyboard layout.

The ascir board provides facilities
for 24 x 40-char screen size, full
upper and lower case alphanumerics
with descenders, control and special
characters, and 128 graphics char-
acters. Display features include re-
verse video, scrolling, cursor blank-
ing, and full cursor control:

Two full duplex serial communica-
tion ports transmit at selectable
rates from 110 to 9600 baud. The
main port is used primarily with a
computer for information transfer,
the auxiliary port with a printer for
hard copy.

The terminals are available as the
KTM-2 without case and 5-V power
supply, or as the xTM-2/80, an 80-
column version. Prices are $349 and
$424, respectively.

Circle 185 on Inquiry Card

An enhanced version of the comput-
er assisted data entry (cabe) shared

processor key to disc system, the
1900/10 offers larger main memory,
increased disc storage capacity, larg-
er crT display, station printers, and
communication in BM 3270 interac-
tive protocol. By implementing these
features, Sperry Univac, po Box 500,
Blue Bell, pa 19424 has enabled the
systems to work in a 3270 network
and to access the data bases in 1BM
host processors.

Main memory in the unit expands
from 128k to 512k bytes in 128k-
byte increments. Disc capacity in-
creases to 200M bytes in two phases.
The first provides an increase to
70.4M bytes and the second phase
raises capacity to 200M bytes.

Larger screen capacity for the crt
allows 2000 characters to be dis-
played on 80-character lines. Record

lengths up to 999 characters can be
handled by the system. This increase
in screen capacity avoids the need
to reformat information received
when interfacing with an BM 3270
environment.

Capability of operating under the
BM 3270 interactive protocol en-
vironment allows the system to op-
erate in the same network with 3270
terminals without major changes to
the host processor. Other system
features include coBoL subset and
data capture checkbox formatting,
which make the system program-
mable by persons unfamiliar with
data processing. The database man-
agement system supports high speed
keying and emulates the benefits of
online data entry.

Circle 186 on Inquiry Card

STOP TRANSIEN

NOISE

ELIMINATE

COMPUTER OR
INSTRUMENT
SYSTEM

DELTEC DT series isolation transformers
drastically reduce memory and transmis-
sion errors caused by transient noise on
commercial power lines. Common Mode
Rejection is 140dB and interwinding
capacitance is less than 1 femtofarad
(0.001 pf). Stock models are available
from 250 VA to 5 KVA 1 ¢ and 3 ¢, 50/
60Hz. For detailed specifications write or
call:

ERRORS IN YOUR

..............

AC POWER HANDBOOK

. ... gives you hard answers on how to -
. solve AC Power problems. Now avail- .
. able at our cost of $3.00. Write or call
: for a copy. :

CORPORATION
980 Buenos Ave., San Diego, CA 92110
Telephone (714) 275-1331
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Youve compared the AmZ8000 with the Advanced Micro Devices

8086. Now you know what we know. The

AmZ8000 is the best 16-bit CPU. Announces System 8/8.
But if you're still a little worried about System 8/8 was designed especially to

support, don't be. support the AmZ8000 in both hardware

System 8/8 From Advanced Micro Computers. st

Advanced Micro Computers is a subsidiary of Advanced Micro Devices.

“OK,
~ the AmZ8000

is better. But wha
about support?”
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and software development. But thanks to
its multiple-master bus structure, System
8/8 also supports the 8080, 8085 and Z80.
It’s the only upgradeable, expandable
development system you can buy.

The basic machine comes with 32K bytes
of RAM, two tloppy disk drives, an RS232
serial port, six 8-bit parallel ports and an
Am9080A main CPU.

And along with all that powerful hard-
ware, you get an equally powerful set of
software.

There’s an AmZ8000 translator and
macroassembler, a terrific text editor, 8080
macroassemblers, a linking loader and a
dynamite debugger. Plus a very sophisti-
cated disk operating system that provides
rapid access to programs through a com-
prehensive tile management structure. Its

triends call it AMDOS 8/8.

Those are the standard features. Hang
on for the options.

System 8/8 speaks four languages
fluently: BASIC, FORTRAN, COBOL AND
PASCAL. Take your pick. (PASCAL is a new
systems implementation language that lets
you write more reliable software, lower
your development costs and decrease soft-
ware maintenance.)

We've also got in-circuit emulation,
cartridge disks, 8085 and Z80 macroassem-
blers, CPU boards and a variety of data
storage options.

If you want the best 16-bit CPU and the
best development system in the business,
call or write Advanced Micro Devices.

We've got what you want. No question
about it.

Advanced Micro Devices cl

901 Thompson Place, Sunnyvale, CA 94086 Telephone: (408) 732-2400

Make reservations now for our 4-day seminar
on the AmZ8000. Call (408) 732-2400, ext. 2325.
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

5th Annual IECI Conference Reviews Online
Industrial and Control Microprocessor Applications

Although covering a large number of subject areas, the
March 1979 conference of the IEEE’s Industrial Elec-
tronic and Control Instrumentation Society concen-
trated on applications of microprocessors in process
control and data acquisition. Other related subjects
included energy, power, and distributed systems; con-
sumer, automotive, and manufacturing control; diag-
nosis and testing; and biomedical. Evening panel ses-
sions covered “8- and 16-bit Microprocessors” and “Soft-
ware Development and High Level Languages.” The
following are summaries of some papers that related
specifically t