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SYSTEM 4000

The World’s First — and Only —
Total Cartridge Concept

It’s nice to be first; it’s better to be best.
Systgm 4000 is both. It’s the first totally
modular “order by number” 1/4” cart-
ridge system ever designed. It’s the first
to have a fully ANSI-compatible format-
ter with a byte-oriented /O, and a pack-
ing density of 1600 cpi. And, it's the first
to allow you to design your own one,

two, three, or four deck system complete -

with formatter, electronics, power sup-
ply, mounting panel, cabling — even a
connector to plug into your mini’s con-
troller.

System 4000 has a storage capacity of
23 million bits, with a data transfer rate of

See System 4000 at NCC — Booths 839-841

5000 bytes, and the same great features
of all Kennedy cartridge recorders: CRC
generation and checking, error detection.
and gap generation, and simplified for-
matter commands such as ‘“Write One
Block,” ““Read One Block,” etc.

System 4000 is the first truly versatile
cartridge tape system. It was designed
with minis in mind. It’s just possibly the
most significant advance in cartridge re-
corders since the cartridge itself.

KENNEDY CO.

540 W. WOODBURY RD., ALTADENA, CALIF. 91001
(213) 798-0953
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TALLY
DATASCRIBE
& PRINTER

Still the best buy in your search for cost effective terminals.

Put aTally Datascribe
next toaTally Printer and
you have a terminal un-
matched in cost effective-
ness and performance.

Tally's Datascribe,
with its unique data com-
pression feature, can
transmit magnetic tape
data at speeds equivalent
to 3000 to 4000 Baud using
a1200 Baud 202C data set. Tally’s
Printer, in 125, 200, or 600 line per minute versions,
offers optimum print speeds for remote terminal
requirements. Monthly rental for this dynamic duo
starts at a low, low $600 a month.

Atruly sensible buy.

Datascribe increases your throughput and
decreases line charges. You can actually triple
your 1200 Baud rate without changing modems.

A printer matched to your data volume—125 Ipm,
200 Ipm, or 600 Ipm. No wasted capacity. Liberates
your computer for other tasks. Only Tally gives

you all these features and benefits plus field tested
hardware reliability.

It's a proven and popular combination.

We can proudly point to a long list of contented
customers. And to support these installations, we
can point to an expanded field service organiza-
tion.We're committed to service what we sell. Werein
the data communications and terminal business for
the long haul. We have a solid 25 year track record.

We plan to build on it in
the future by continually
offering better solutions
to your data processing
problems. Solutions like
our hardwired Datascribe
data compression that
requires no computer
time, no software—a
truly unique approach to
data communications.
Features include unattended
operation for both send and receive functions. Full
2400 foot tape reel. English language display for
ease of key entry.
In actual benchmark tests, these average
throughputs were obtained using 200 characterrec-

" ords. 150 records per minute with 1200 Baud mo-

dems. 300 records per minute with 3600 Baud
modems. 400 records per minute with 4800
Baud modems. Plus, Datascribe offers four kinds
of error checking features during transmission to
assure dependable data.

If you need even more evidence about this
cost performance terminal package, we invite your
inquiry. Contact your local Tally man and let him
demonstrate the advantages to you.

In Boston (617) 742-9558, Chicago (312)
298-6710, NewYork (201) 671-4636, San Francisco
(415) 632-4280. Or contact us direct, Tally
Corporation, 8301 So. 180th Street, Kent,
Washington 98031, Phone (206) 251-5500.
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See us at the NCC,
Booths 322-328




If you're a small user witha
small data center, or a big user with
small, satellite data centers, look at our
new 4- to 12-keystation System 1200.

It has the muscle to let small
operations think big. Data purification
and reformatting, plus complete range
and error checking. And verification,
accumulation and editing. All so you'll
send clean and accurate data to
your mainframe.

And you get your pick of up
to 256 different formats. Even RJE
communications, when you want to
call home.

It's all wrapped up in asingle,
economical package. Disk, processor
and tape drive are included in the
compact control unit.

The keystations are the same
ones proven for over two years now
in our larger System 2400 key-to-disk.

Now Mohawk has
a powerful key-to-disk

The 1200 has alot to offer
your small data center. A call to
your nearby MDS office, or to our
headquarters at (315) 792-2424,
will bring you the full story.

Find out for yourself why
data-entry products like our Data
Recorders, our powerful system
2400’s and our new compact System
1200 have made our user list the
second largest in the industry.
Mohawk Data Sciences Corp.,

Utlca, NY. 13503. R ﬂ n

Mohawk Data Sciences

CIRCLE 33 ON READER CARD

See MDS systems in action—
booth 551, NCC.

“

everybody can afford.
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1974 NATIONAL COMPUTER CONFERENCE & EXPOSITION

For years they’ve wanted a program for the user, and
McCormick Place.

here it is, May 6-10 at Chicago’s

48 Conference Commentary 54 On The Lakefront
More sessions, more products, more For the nightowls—what to see and
people; something for everyone. do in Chicago.

51 The Programs 56 Product Preview
A 30-man squad might be able to The biggest, fastest and flashiest the
cover it all. industry can produce for 1974.
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JERRE D. NOE. It can’t measure the system it crashes. screw threads, but not for classes of data.

112 April Foolishness 117 Does Anyone Here Speak English?
April First fosters fantasy, fun, and poetry on our Phasell
pages in accordance with ancient ritual, plus—for MARVIN GROSSWIRTH
the first time—award-winning fiction. 123 Thelnverse Peter Principle
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this computer drama, winner of sci fi's Hugo award.
N
A

about the cover

8 'rom the neon flash

of the “broad-shouldered” city

comes a pattern to capture the gutsy

vibrancy of Chicago, host to the NCC this
year; it reflects the excitement of the convention

at McCormick Place. Design is by our art director.



Now you can switch

RS232 lines between
FEPS instantly...at
the touch of a button

T-BAR Series 5100 Remote Control EIA (RS232) FALL
BACK SWITCHES are new, fast and reliable, allowing
operators to switch modems or terminals singly or
simultaneously-in-groups between two or more FEPS
... or between computer ports from on-line to stand-by
modems . . . or other terminals.

...as low as $175/channel!

Featuring a Switcher, illuminated Pushbutton Control
Panel, Control Cables, plus 25-pin RS232 Data Cables,
the system is also available in 8-channel standard
packages at slightly higher cost per channel. All for
rack, wall or under-floor installation.

FEP
ONLINE

- MODEM

FEP ' Dala

Systems
Bar

DIVISION
E INCORPORATED |
SWITCHING TECHNOLOGY

141 Danbury Road, Wilton, CT 06897
Telephone: 203/762-8351

Regional Sales Offices: Boston (617) 890-3085 e Chicago (312) 671-5182 e Columbus (614) 262-0915 e Canada (613) 737-5941
Washington, D.C. (703) 528-7773 e New York (203) 762-8351 e Philadelphia (215) 363-1544 e California (203) 762-8351

% T-Bar Universal Fall Back Switches have been used successfully to switch var-
lous Front End Processors, including IBM 3705, IBM 270X, UNIVAC 1108, Burroughs
5000, Memorex 1270, DEC PDP-11/45.

CIRCLE 134 ON READER CARD

T-BAR’s complete line of switching
equipment gives the Communications
System Engineer and Communications
Manager system cost effectiveness. Write or
phone today for complete literature.
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DIALOG

(Advertisement)

Notes and observations from IBM which may prove of interest to data processing professionals.

DP DIALOG appears regularly in these pages. Asits name suggests, we hope DP DIALOG will be a
two-way medium for DP professionals. We'd like to hear from you. Just write: Editor, DP DIALOG,
IBM Data Processing Division, White Plains, N.Y. 10604.

/g P 2t T

With virtual stordge Carle Clinic now has much greater ﬂéxibility in its data processing capabilities.’ One of the

Al ey EONTTRRDRIRITRES SR

future uses will be medical applications, such as analyzing data gathered in the clinic’s laboratories.

Why Carle Clinic Switched to Virtual Storage

The list of families using the Carle
Clinic in Champaign, Hlinois spiraled
75% in the last five years to over
35,000. The resulting flood of paper-
work kept its IBM System/360 Model
20 running nearly 300 hours a month.
“Even so, we still weren’t able to keep
up,” says Ed Beranek, data processing
manager for the clinic as well as the

April, 1974

adjoining 250-bed hospital.

“But even worse,” he continues,
“we had more paper than we knew
what to do with. Every week the ac-
counts receivable, alone, amounted to
a 3,000-page report. What we needed
was not to get more information into
the computer but to have more infor-
mation available on-line.”

Carle Clinic, one of a half dozen
medical groups of its kind in the coun-
try, is the largest group medical prac-
tice in Illinois. Its staff consists of over
80 physicians, who are all specialists
in their fields. They service 180,000
patients—about half from the surround-
ing area, the other half from all over
the country.

(Continued on Page 8)
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(Advertisement)

Space and Astronomy at the IBM Exhibit Center

When the Comet Kohoutek made
its parabolic path around the sun ear-
lier this year, the IBM Exhibit Center
in midtown Manhattan made it possi-
ble for passers-by to observe its path on
a floor-to-ceiling graph, visible through
the windows of the center.

Inside the center a terminal linked
to an IBM computer plots the exact
position of Kohoutek. Although the
comet will soon be beyond our view,
the computer program will continue to
plot the position of the planets, the
major stars, the sun and moon as seen

from any point on the earth, at any time.

The chart below shows how the sky
above Manhattan would look just be-
fore sunrise on March 21, not long after
Kohoutek has disappearcd into the
outer reaches of the solar system.

“The IBM star chart is only.part of
a much larger exhibit designed by the
office of Charles and Ray Eames for
IBM, with the help of I Bernard
Cohen, Professor of the History of Sci-
ence at Harvard University.

Titled “computer perspective: AS-
TRONOMY,” the current focus is on

VIEW FROM 41 DEGREES NORTH, T4

DEGREES WEST ON THURSDAY 1974/3/21 AT 5 30 AM
POSITION OF SUN, MOON AND PLANETS

the men who laid the foundations of
modern astronomy and physics, from
Nicholas Copernicus in the fifteenth
century and his revolutionary theory of
the sun-centered universe, to Sir Isaac
Newton in the eighteenth century, who
completed the Copernican Revolution
with his formulation of the principle of
universal gravitation.

Like the other computer exercises
at the center, the star chart exercise
shows how the computer can help pro-
vide sophisticated data based on these
early scientific principles. IBM
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Library Thrives with No Books, Few Visitors

Instead of books, this quiet library,
located 30 miles north of New York
City, houses a vast collection of com-
puter programs. It is IBM’s Program

Information Department (PID) which

works around the clock to fill customer
orders for computer programs.
The master library contains roughly

2,500 operating system and application
programs for manufacturers and finan-
ciers, wholesalers and retailers, food
and chemical processors, scientists and
engineers. Besides adding to the master
library regularly, IBM program devel-
opment groups also update and modify
existing programs when necessary.

Every year PID distributes over
300,000 packages containing program
material—more than 1,200 each work-
ing day. A computer processes the
mammoth volume of orders from the
time they arrive to the time they are
packaged and mailed. The turnaround
time is usually about one week, accord-
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ing to Marty Kloomok, PID’s manager.
“But in an emergency,” he says, “we
can have a program in a customer’s
hands in 24 hours.”

After PID’s computer receives and
edits the order data, it copies the mas-
ter file onto the specified medium—
either a disk pack, magnetic tape, card
deck or a tape cassette. The copy is
checked against the original for any
errors and is sent to the customer with
the appropriate documentation, which
tells him how to install and use his
program. Finally, the package contents
are checked against a computer-pre-

pared packing list and shipped with a

computer-prepared mailing label.

New orders for processing arrive at IBM’s computer program library.

In this way IBM, through its pro-
gram library, is helping its customers to
optimize the effectiveness of their com-
puters—to make them more valuable
assets. iBM

Sidelines

Coping with the Energy Crisis

Recently,  IBM announced its new computer-based
Energy Management System, which is designed to help
electric utilities produce power more efficiently.

It also makes it possible for these same utilities to moni-
tor and control a complex network of electrical generating
and transmission equipment much faster than if it were
done manually.

Thenew system combines IBM System/370and System/7
computers with a set of special application programs, data
collection and display units.

By consolidating all power information in one spot, it
gives a dispatcher the data he needs to determine how to
distribute the power load among the generators in a utility
system. As consumer appliances and industrial equipment
are turned off and on during the day, the dispatcher can
boost the power from the most efficient generators and
decrease the electricity from the less efficient ones.

Other advantages include keeping track of fuel and
maintenance costs, transmission line losses and the status
of all pieces of equipment so as to achieve minimum pro-
duction costs and efficient use of available fuel.

Computers at Sea

Even with today’s sophisticated radar systems, collisions
at sea do happen. Last year alone 300 major vessels of 500
tons or more collided. The problem is that radar can not
differentiate between obstacles, from buoys to ships, on a
ship’s path.

April, 1974

IBM recently announced its Maritime Applications
Bridge System which may help to overcome the problem.
The system uses a System/7 computer and a variety of
applications programs. One of them, the collision assess-
ment program, can automatically identify targets up to 16.5
nautical miles away. It can also differentiate between ships,
debris and land masses. Objects are flashed on a screen with
vectors and are identified on an adjoining screen by number,
range and bearing, speed and course, and estimated closest
point and time of approach.

The Bridge System offers another advantage—planning
the ship’s optimum' route to conserve fuel. Programs for
position fixing, route planning and tracking, and adaptive
autopilot keep the ship’s officers constantly informed of the
ship’s exact position and the course it should follow. IBII

An IBM Maritime Bridge System helps keep ship on course.
7
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Dr. Siegel explains how computers can help a surgeon’s diagnosis.

Helping Doctors Combat
| Heart Disease

Heart disease is still the nation’s
number one cause of death, in spite of
vast improvements in cardiovascular
research. Many patients with severe
coronary artery disease must undergo
open heart surgery as a last resort. Now
scientists are conducting research on
how computers can help a surgeon’s
diagnosis by measuring the heart’s
pumping capacity and automatically
pinpointing defects. :

Dr. Chao-Kong Chow, a computer
scientist, and his associates at IBM’s
Thomas J. Watson Research Center and
Dr. John Siegel, Chief of Surgery at
Buffalo General Hospital, have found a
way to use the computer to analyze
cineangiograms, or X-ray motion pic-
tures of the heart, by measuring pre-
cisely the volume change in the blood-
pumping capacity of the heart.

Siegel explains: “Without the help
of a computer, sometimes it would take
days, even weeks to fully interpret cin-
eangiograms. If the patient’s very sick,
he could die in that period of time.
Now, with computer assistance we can
get a more accurate analysis in a very
brief period of time, sometimes less
than an hour.”

Siegel and Chow have concentrated
their research specifically on the left
ventricle of the heart. Here the change
‘in volume as the heart pumps is a key

8

indicator of heart performance. They
took cineangiograms of movement in
the left ventricle, recorded at 62 frames
a second, and converted them to com-
puter-usable form with an IBM 1800
data acquisition and control system.
The results were fed into a System/360
Model 91 for further processing.

“A typical 68-frame sequence,
which would cover one full cycle of a
heartbeat, can be analyzed in less than
five minutes,” says Chow. But he em-
phasizes, “the ultimate speed is not as
important as providing an automatic
technique where none now exists.”

Beyond speed, there are several
functions the computer can perform on
an angiogram which would otherwise
result in a long, painstaking and even
inaccurate procedure if done by hand.

“In fact,” explains Siegel, “the com-
puter can go one step further and
‘cross-section’ the angiogram and cal-
culate the ways in which each segment
of the ventricle contracts. This is es-
pecially useful in diagnosing irregular-
ities in the pumping cycle, the rhythm
of the cycle and partial malfunction in
a specific part of the heart.”

“When we find an impairment on an
angiogram, we can easily run succes-
sive ones on the computer and compare
improvement or decay in condition and
changes in overall performance or in

performance of certain segments.”
Although the work of Drs. Chow
and Siegel is still in the research stage,
both are optimistic about the real pos-
sibility that computer-produced cine-
angiograms can provide valuable in-
formation needed to diagnose a large
number of patients with severe heart
disease. “In this way,” says Siegel, “we
can make intelligent decisions as to
whether patients should undergo open
heart surgery for revascularization, or
the rerouting of blood vessels feeding
the heart.” IBM

Carle Clinic...

(Continued from first page)

The clinic solved its problem of ex-
panding needs by converting to an
IBM System/370 Model 125 with vir-
tual storage last summer. “We found
the Model 125 would not only justify
our immediate needs, but would also
allow us to grow on a long-range basis.
Virtual storage gave us that capability
without increasing the actual size of
our computer,” says Ed Beranek. “We
also added CICS (Customer Informa-
tion. Control System) which made it
possible to access information directly
from the CPU for display on a tele-
processing unit.”

All in all, the conversion was rela-
tively trouble-free. In fact, Beranek
reports they were able to convert to
DOS (Disk Operating System) in only
two days instead of the seven originally
planned. They later went to DOS/VS
and finally CICS in a matter of a
few weeks.

The clinic’'s Model 125 has been up
and running since last July and already
it has streamlined the business func-
tions, such as accounts receivable, pay-
roll and inventory. Other applications,
including patient scheduling and some
doctor/patient statistics, have been
added.

“So far we have had great success
with the 125, but we are only on the
threshold,” says Beranek. “The 125
with virtual storage now makes it pos-
sible to add many more applications.
By the end of the year we will be able
to include both an on-line insurance
billing and medical retrieval system.
This will enable doctors to see in an
instant a full account of a patient’s re-
cent visits to the clinic.”

Beranek feels there are many more
medical applications for the computer.
One possibility is incorporating the
System/7 for EKG analysis and other
medical functions which demand mon-
itoring. “Over the long range we are
interested in giving the best possible
care to our patients. If the computer
can help us we're interested in using it.”

IBM.
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WHAT SIZE
DIGITAL PLOTTER
DO YOU NEED?

DP-1 — $3550 ) If you plot a lot, size is important. Many data
300 Steps/Second processors, researchers, financial analysts and
~» 11" Wide x 144’ Long mechanical design people are perfectly content

with the 11" wide DP-1. It's fast, accurate and
economical. But larger size is important to
many chart makers, N/C checkers, etc. The DP-
3, with its 22" width paper, is popular in
offline, online and time sharing modes.
But big? The DP-7 is a real Texas-size
plotter (fast on the draw) with a full 36"’
plotting width and 3 automatically selec-
table pens to add color in a hurry!
Weather map makers, subdivision plan-
ners, and geophysical mappers insist on
a DP-7. How about you?

Write today or mail the reader’s ser-
vice card for plotting facts, specs and
applications. Also data on offline
magnetic tape readers.

COMPLAT® hasthem all

= A registered trademark of Houston instrument

DP-3 — $5150
400 Steps/Second " I
22" Wide x 144’ Long « ‘ ' 22

mwsnd‘n OF BAUSCHM & LOM|
h'nen11 o
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Now Documation has taken
away dll the reasons why you
couldn't get a low cost,
high-speed punch

High speed. Low cost. Until now those two phrases meant
compromise in a computer system. Settle for a slow punch.
Even then you had to worry about reliability factors.

No more.

Documation built the no-compromise punch you wanted.

This is an on-line punch. You load and unload the
1,000-card hoppers on the fly...a true high-speed
punch...punch all 80 columns at 100 cards

per minute. With fewer columns you can

get up to 285 cards per minute. And,

if you like, you can even get a 400 cpm
reader in the same configuration.

With our price your computer
representative can now give
you more punch for the price...
a no-compromise punch for a
no-compromise computer
system.

11
1l bocumATION

INCORPORATEDO

I POST OFFICE BOX 1240
MELBOURNE, FLORIDA 32901
TELEPHONE (305) 724-1111
TWX 510-959-6286
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ADAPSO 40th Management Conference, May 1-3, Las
Vegas. More than 250 executives from data centers, time-
sharing firms, and software houses will study the impact of
the System/3 and similar systems on the future of the
computer services industry. Fee: $100, members; $175,
others. Contact: J. L. Dreyer, ApAPso, 210 Summit Ave.,
Montvale, NJ 07645.

College and University Machine Records Conference
(CUMREC), May 5-8, Waco, Texas. On the theme “Pro-
ductivity: Benefit of Systems Planning,” the 19th annual
CUMREC will have sessions on such diverse topics as: auto-
mated grading systems, student scheduling and registration
systems, data base management, program budgeting, and
bookstore point-of-sale. Fee: $75. Contact: Jack Thornton,
Baylor Univ., P.O. Box 6187, Waco, TX 76706.

National Computer Conference & Exposition. May 6-10,
Chicago. See the special NCC&E section beginning on p. 48
for conference particulars, program summaries, and new
product preview. )

“12th Annual Convention of the Assn. for Educational Data
Systems (AEDS), May 7-10, New York. The program, with
exhibits, will include such topics as: computers in education
—mini to maxi, the virtual machine in instruction, and the
role of regional center computers. Fee: $45, members; $55,
others; at conference, add $5. Contact: Joseph E. Nove,
BOCES 11, 201 Sunrise Hwy., Patchogue, NY 11772.

23rd Annual Conference and Exposition of the National
Microfilm Assn., May 7-10, Boston. Ten to 12 thousand
users of microform equipment are expected to attend “Mi-
cromedia Horizons ’74,” organized on three levels (one on
fundamentals and basic techniques; one on computer output
microfilm; and one, for the advanced technician, on micro-
publishing, records management, copyright laws, word pro-
cessing, computer vs. microfilm retrieval, and new product
‘development). The event will also include applications
seminars and 45,000 sq. ft. of exhibits by over 100 com-
panies. Fee: $75 for technical sessions. Contact: John B.
Bidwell, NMa, 8728 Colesville Rd., Silver Spring, MD
20910.

APL International Users Group Meeting. May 14-17, Ana-
heim, Calit. AcM is the sponsor of this sixth annual confer-
ence on the enhancements, extensions, applications, pro-
gramming techniques, instructional methods, and future of
APL, with demonstrations of APL-oriented hardware, soft-
ware, and application packages. Fee: $40. Contact: John R.
Clark, Coast Community College District, 2701 Fairview
Rd., Costa Mesa, CA 92626.

International Magnetics Conference. May 14-17, Toronto.
Sponsored by the IEEE Magnetics Society, the program will
include sessions on: competing storage technologies, digital
magnetic recording, videoplayers for consumers, bubble
memory subsystems, integrated bubble-device processing,
film and surface materials characterization, electromagnetic
transportation, rare-earth magnets and applications, and
Josephson junction devices. Fee: $40, IEEE members; $50,
others; at conference, add $5. Contact: W. A. Baker, Bell
Telephone Laboratories, 555 Union Blvd., Allentown, PA
18103. :
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National Operations and Automation Conference, May 19-
22, San Francisco. Over 1,500 bankers, suppliers, consul-
tants, and manufacturers are expected to attend this Ameri-
can Bankers Assn. conference on the theme ‘“Managers
Make Things Happen.” Topics include automated tellers,
electronic funds transfer, check processing innovations, re-
mote processing, performance measurement, computer out-
put microfilm, and minicomputers. Approximately 75 ex-
hibitors will demonstrate equipment, software, hardware,
systems, and services. Fee: $135, bankers; $165, others.
Contact: Judith Martin, Operations and Automation Div.,
ABA, 1120 Connecticut Ave., N.W., Washington, DC
20036.

Society for Information Display International Symposium,
May 21-23, San Diego. Original papers will describe de-
velopments in information display hardware and software
techniques, devices, systems, applications, and effectiveness.
Fee: $30, members; $40, others; at conference, add $10.
Contact: Lewis Winner, 152 W. 42 St., New York, NY
10036.

Symposium on Computer Networks, May 23, Gaithersburg,
Md. Jointly sponsored by the Bureau of Standards and the
1Eeg Computer Society, the symposium will have a panel
session and 14 papers covering trends in computer network
design and economics, tradeoffs in network design, and
applications of existing and proposed networks. Fee: $10,
IEEE members; $13, others; at conference, add $3. Contact:
Computer Networks, P.O. Box 639, Silver Spring, MD
20901. :

Second Computers, Electronics, and Control (CEC) Inter-
national Trade Show and Symposium, May 23-25, Calgary,
Alberta. With federal and provincial agencies, private indus-
try, and professional societies as sponsors, this trade show/
symposium aims to bring new technological advances in
computers, electronics, control systems, and components to
the attention of companies, universities, and other interested
organizations. Fee: not available, about $50. Contact: CEC
74, P.O. Box 3243, Postal Stn. B, Calgary, Alberta, Canada
T2M 4L8.

JUNE :

ICC *74—I1EEE International Conference on Communica-
tions, June 17-19, Minneapolis. Sponsored by the Com-
munications Society and EEE (Twin Cities section), this
program will include: a tutorial session on communications
satellites; a technical program of 200 papers on satellite
communications and on- data and voice transmission con-
nected with wire, radio, and computer-oriented communica-
tions in both theoretical and practical applications; and an
exhibition of technical products in the telecommunications
field. Contact: Marilou E. Thomas, Northwestern Bell Tele-
phone Co., 70 W. 4 St., St. Paul, MN 55102.

DPMA 1974 INFQ/EXPO, June 23-26, Minneapolis. The
22nd annual pPMA conference and business exposition will
include: six three-quarter-day programs on microfilm and
microfiche, data entry systems, point-of-sale systems, mini-
computers, small and medium-scale systems, and virtual
memory; a presentation on the 1BM data security studies and
one on the future of dp; eight “personal growth sessions”;
and a series of idea exchange meetings. Fee: $150, mem-
bers; $190, others. Contact: John A. Guerrieri, Jr., DPMa,
505 Busse Hwy., Park Ridge, IL 60068.
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NOW EVEN FENWAL
"CAN'T HELP YOU.

In this computer room fire,

Fenwal would have put out the fire without business
interruption. ’

Water alone can't save you from at least a tem-
porary shutdown while the wet mess is cleaned up
with overtime expense. Then there’s all the business
you'll lose while you're shut down. All that before you
even start to pay for the heat, smoke and water dam-
age done to your records and equipment.

Things are different when you fight fire with Fen-
wal. A Fenwal Automatic Fire Suppression System,*
using Halon 1301, stops a fire in seconds . . . and dry.
The extinguishing agent is clean, electrically non-
conductive, non-corrosive and safe for people. The
affected area is ready for immediate reuse.

Thanks to years of designing, testing and re-

'Fenwal would have done what water didn’t.

designing at our own test facility, Fenwal is way
ahead of everybody else in fire and explosion sup-
pression. The application of Halon extinguishing
agents is our speciality.

If your business relies on the continuous func-
tioning of vital data processing or electronic control
areas, talk to Fenwal about fool-proof fire protection.
Don’t leave your business to chance. Contact us,
we'll be pleased to arrange a showing of our color
film, “The FIREATERS,” featuring our systems in ac-
tion, or write on your letterhead for our free *‘Checklist
for Computer Room Fire Protection.” Fenwal Incor-
porated, Ashland, Mass. 01721. Phone (617) 881-
2000. A Division of Walter Kidde & Co., Inc.

*FM approved — UL listed

" FENWAL

In fire and explosion suppression systems, Fenwal -has more experience than any other company in the world.
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FOR COMPUTERIZED MANUFACTURING

Write today for your personal copy of this plan.
It is available to help you develop your computer
aided manufacturing project, N/C data manage-
ment, inventory control, parts management or any
other manufacturing process you may be consider-
ing. This plan will aid any manufacturer who is
concerned with optimizing his process for im-
proved R.O.1.
, *Whatever computerization your company re-
ﬁqmres,‘we can show you the planning approach
that will save you time and money in getting the
process on line. We’ll be there to help you plan
-your application and decide how much control
. to select, what hardware and peripherals are best,
how to implement the software, whether to lease
from us or buy . . . in short the complete picture
for you.

CIRCLE 22 ON READER CARD
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‘minicomputers

C®@ CINCINNATI
| MILACRON

Cincinnati Milacron, a Fortune 500 Company, -
has been a manufacturer since 1884, solving proc-
ess problems that are fundamentally the same
throughout manufacturing. We've learned a lot.
Process Controls Division has over the years par-
ticipated in the developments in controls from
tubes, to transistors, to IC’s, to computerson a chip.
The same type of long range continuity and grace-
ful transition through planning is available to you.

Computerization doesn’t have to be difficult. Our
plan shows you how and why. Write for a copy
of the Milacron plan today on your letterhead to
Mr. Joseph Mount, Director of Marketing, Process
Controls Division, Cincinnati Milacron, Lebanon,
Ohio 45036.

Machine Tools

Process Controls

Chemicals

Plastics

Plastics Processing Machinery
Abrasives K]




Designing

and delivering
for the future
today...
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Singer-M&M Intelligent Remote Batch Termi-
nal Systems are communicating worldwide
with all the major mainframes at speeds up
to 50.kbps., processing jobs limited only by
your imagination. IBM, CDC, UNIVAC,
Burroughs, Honeywell . . . they're all trans-
parent to us.

When you consider price/performance,
the chart below quickly shows that basic
Singer-M&M Remote Batch Terminal Systems
deliver more for the money than any other
equipment now on the market.

BASIC SYSTEMS 520* 580* 565*  560*

Card Reader
300 cpm X X X
600 cpm X

Line Printer

200 Ipm X

400 Ipm X X

600 Ipm X

Communications

2.to 4.8 kbps X

2.10 7.2 kbps X X

2.10 50. kbps X

Keyboard Console Opt Opt Std Std

Multileaving
HASP Work Station N/A N/A Std Std

Monthly Rental
Including Maintenance ~ $675  $940  $1160  $1645

*Optional Peripherals available.

Add to all this the name SINGER with world-
wide sales and service and you now have the
versatility, price/performance, reliability and
intelligence to specify a remote batch sys-
tem. Call today for a demonstration of what
Singer-M&M is doing for you.

SINGER

M&M COMPUTER INDUSTRIES, INC.

2201 N. Glassell St., Orange, Calif. 92665
(714) 998-1551 Telex 65 5464




LOOK AHEAD

HONEYWELL'S NEW LINE: ACCENT IS ON SOFTWARE
Don't look for Honeywell's new line--due out soon--to push the state-
of-the-art in hardware or software, although the accent on the long-
awaited and frequently delayed line will be on software. Two machines,
perhaps more, will be announced initially. A medium-range machine,
first designated internally as the D machine and later the P-7, was
designed by Honeywell-Bull in France. Another lower-range machine,
the C or P-6, was designed by Honeywell Italia.

A working model of the 7 is known to exist in the Boston area, but
we still haven't heard of a working demo of the smaller machine.
That leads to speculation that deliveries of the 6 will come later
than those of the 7. Further, a third, upper-medium~range machine
designed in the Boston area has reportedly been killed. If that is
indeed true, then it could mean that Honeywell will top off its edp
line for some time to come with its 6000 series.

PARTLY GE, BUT STRATEGY IS DIFFERENT

Honeywell's new line is an outgrowth of the Advanced Products Line
(APL), which GE's Advanced Systems Div. designed as an across-the-
board assault on IBM. The new Honeywell announcements, however, won't
be aimed at IBM, but rather at unifying Honeywell's conglomeration of
old Honeywell, GE, and Bull lines. One of the striking things about
Honeywell's new line--and new technology --is that it relies heavily
on ex-GE technology and people.

For Honeywell, a great deal is riding on the software. It will
announce software bridges between the new line and the 6000 and the
low end of the model 50 line. The bridges will be challenging to
customers, perhaps, but even more so to Honeywell as it tries to move
the new equipment to its old customer base. For instance, how do you
sell a 6 machine to GE 100 customers; how do you sell a 7 to Honeywell
200 customers?

On the plus side for Honeywell is the fact that it has sold off
most of its huge and ancient 200 base and the firm simply can net
orders up when it makes new sales of the new equipment. (This worked
the other way for IBM, with unhappy results, when that firm had to
net down when it replaced too many 360s on rent with 370s.) There is
danger to Honeywell, though: it's tougher to move customers up to new
equipment when they own, rather than rent, their existing equipment.
Users who own 200s, for instance, will likely look at other vendors'
equipment too. As one knowledgeable industry observer said tersely
about the upcoming Honeywell line: "Honeywell can have mundane stuff
and still have tremendous stuff. But the software better work and it
had better be priced right."

CDC: UNBUNDLING ALL THE WAY

Control Data this month takes a second small step toward building a
healthy price umbrella for the software industry. In 1970 it followed
IBM's lead by separately pricing applications software and services;
and with its new Cyber 170 line, being announced April 10 in Toronto,
it will unbundle everything, including its new network operating sys-
tem (NOS). The company contends that its new policy, called Separate
Element Pricing (SEP), will reflect '"true development cost and the
value of these (software) products to the market." .A reduction will
be made in the hardware price to reflect a '"dramatic'" drop in hard-
ware development and production costs.




LOOK AHEAD

Although 1it's understood a sizable part of the software costs will
still continue to be subsidized by the hardware price tag, CDC never-
theless is wiping away the concept of "free" software as a tie-in to
hardware, a practice criticized by independent software groups,
notably ADAPSO's Software Industry Assn. The target of ADAPSO's
attacks, of course, is IBM, not CDC. But while the CDC action won't
open a very big market to the independents, ADAPSO spokesmen see it
as a moral victory in the battle to pressure IBM to do likewise.

THE MISSING LINK?

Recognition Equipment Inc., Dallas, is working on an image processing
system for banks which could prove to be the missing link between the
check and the less-check society. It also could answer problems posed
by higher postal rates and the paper shortage. With the system,
checks would be used but not returned to customers. Instead, checks
returned to a bank would be scanned by REI equipment, with their
images captured electronically, bit by bit, and stored. The firm
hasn't settled on a memory medium. At statement time stored check
images would be retrieved and imprinted in miniature on the back of a
customer's statement, saving the bank the postage involved in sending
back thick packs of checks. And, the banks, after keeping the checks
for a required time, could then recycle the paper, which is of high
quality. REI has demonstrated a prototype of its system for a "major
bank" it declined to identify, possibly the First National City Bank
of New York, which was its first customer for its TRACE (TRAnsaction
Control and Encoding) system for banks, a system for high-speed data
capture, sorting, microfilming, and positive identification of items
passing through it.

150 COMMENTS AND MORE COMING

A lot of people have something to say about the evolution of and
regulation of Electronic Funds Transfer Systems (EFTS), and last month
they were given an extra month in which to say it. The Federal Reserve
Board extended from March 8 to April 8 the deadline for comment on the
broad issues of EFTS. Although it had received some 150 responses by
the March 8 deadline, the Fed also had received numerous requests for
extension and for additional explanation as to just what was wanted

- in the way of responses. By way of explanation, the Fed came up with
a series of ten questions and answers designed to help respondents
better understand its request. The Fed said it would not extend the
deadline again, but one spokesman noted that positions submitted after
the date '"would not be ignored," since evaluation of comments received
would be a lengthy procedure. "Early indications are there's a wide
divergence of opinion on a variety of issues." Three basic positions
seem to be emerging regarding ownership and operation of various seg-
ments of nationwide EFTS: 1. the Fed does everything; 2. the Fed is
allowed to provide services on a competitive basis with everybody else;
and 3. the Fed is not allowed to do anything, does not have the stat-
utory capability to do anything.

IT'S A 4K RAM FOR H-P'S NEW MINI
Although the 4K MOS random access memory is the first semiconductor
to surpass core memory systems in price/performance, nearly all of
the semiconductor houses producing it are bogged down with yield and
production problems. Nevertheless, Hewlett-Packard's Data Systems
Div. has fixed on a 4K RAM as the main memory in a new line of 16-bit
minis, the first of which--the 32K model 2105A and 32-64K 2108A--are
(Continued on page 162)




This $170,000"system gives you more
computer access than any $300,000
system in existence. |

HP’s 3000 Minicomputer System gives you four languages:
COBOL; BASIC; FORTRAN and HP's System Programming
Language. A powerful Editor and File Manager.

And concurrent accessibility from both terminals

and batch peripherals.

This innovation works for a living.
If you do, call us.

HP minicomputers.
They work for a living

HEWLETT :

!

!
[—
Sales and service from 172 offices in 65 countries.
1501 Page Mill Road, Palo Alto, California 94304
i *Domestic USA prices. 22412
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‘““Our savings account terminal’s been out
for 15 minutes.

If your data communication

network is supposed to be up and

running 24 hours a day, 23 hours

and 45 minutesisn’tgood enough.

Because, if the network isn’t 100
percentright, all the time, itcan
mess up a lot of bank accounts.
(Or lose track of somebody’s
reservation, or lose a big sale.)

No matter what the application,
Intertel builds data communica-
tion systems that guarantee that
your network will be there when
you need it.

[intertel

‘“‘When can you fix it?”’

We’ll eliminate most network
downtime with a backup system
for your private phone lines, and
on-line spares at critical points in
the network, all under your con-
trol at the central site.

We’ll eliminate false service calls
and finger-pointing between
vendor service organizations, by
giving you diagnostics that let
you pinpoint problems, from the
central site, before you call the
service engineers.

We'll eliminate the confused

wiring and the stacks of modems
you see in most central-site
installations by putting all

your diagnostic, preventive
maintenance, backup, and data
transmission functions in one
compact, modular Intertel data
communication system.

For more information, write or
call for our brochure (Intertel,

6 Vine Brook Park, Burlington,
Mass. 01803 [] 617/273-0950), or
see us at the Computer Caravan
or the ICA Conference.

Life Insurance for Data Communication Networks.
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' Processing 18,000 business transactions
per hour is nothing new.

A minicomputer that does it for
$80,000"is!

HP’s Management 230 System lets you enter,
edit, update and process transactions on as many
as 32 remote terminals. '

With no interim handling. And without overloading
the resources of your central system.

This innovation works for a living.

If you do, call us.

HP minicomputers.
They work for a living

HEWLETT ‘hp, PACKARD

Sales and service from 172 offices in 65 countries.
1501 Page Mill Road. Palo Alto, California 94304
*Domestic USA prices" 22413
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ngle-source computer service
is a put-up or shut -up business

CS, llSCI‘S,
ent SCI'V]CC

urer good reason to .
*"‘thmk twice before he takes on the effort and expense
_ of building an internal service organization. Rayth on
- Service Company. One source for great service
“in North and South America, Europe, the Far East—
or wherever your equlpment mlght be. We are
 putting up. Try us. ¢ ite Mike Salter, Com—
- mercial Marketmg Manager, Rayth eon Service
' Company, 12 Second Avenue Bnr ington,
Mass. 01803 : '




This minicomputer gives you

ent

the data base manage

youd expect on a $1,000,000 cor

It costs $78,000;

HP’s Management 260 System lets you

keep from 5 million to 94 million

bytes of data instantly active . . . on-line.

Make application programs data independent.
Eliminate data redundancy and insure data privacy.

This innovation works for a living.
If you do, call us.

HP minicomputers.
They work for aliving

HEWLETT ‘hp: PACKARD

Sales and service from 172 offices in 65 countries.
1501 Page Mill Road, Palo Alto, California 94304
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1000 PDP-11/45 installations
in ayearand a half.

Digital’s PDP-11/45.

It's brou%ht more computer
to more people atalower cost than
ever before possible.

It's got all the raw power you
could ever need.

All the speed. (Up to 3
million instructions per second.)

All the capacity. (248K bytes

main storage memory, 320 million
ondisk.)

And all the flexibility of two
powerful software systems.

First there’s RSX-11D. A
powerhouse of anintegrated real-
time system. Dynamic memory
and disk file allocations, multi-

tasking foreground operations,
spooled I/O, and on-line batch
processing.

Plus power that adapts to you
needs. Easy ANSIFORTRAN IV
and ISA real-time extensions.

Then there’s RSTS/E. The
timesharing software system that
handles up to 32 users at the same




time, each with jobs as big as in a PDP-11/45 for half the cost quarters: 81 Route del'Aire,

16K words. of systems thatcanonlydohalf =~ 1211 Geneva 26. Tel: 4279 50.
Italso hasan expanded form  asmuch. Digital Equipment of Canada Ltd.,
of BASIC that gives you string Write for more information.  P.O. Box 11500, Ottawa, Ontario
operations. On-line filesasbig - There’s plenty. - K2H 8KS, (613) 592-5111.
as 30 million characters each. Digital Equipment Corpora-
Matrices, ALGOL-like statements. tion, Maynard, Mass. 01754, Engﬂuan
What's really amazing is (617) 897-5111. European head-

that you get all of this and more

: ADDRESS

OATA PATHS

BUS REGIST ER

ADRSERR  Run

PAUSE
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E\I?olgﬁ ipheral...

an Omron
peripheral

Add a cassette,

Or, add a dual cassette.
Or, add a printer.

It's up to you.

One of the major advantages of the Omron 8025 CRT
Microprocessor System is the ability of the system to
accept field pluggable changes or additions.

[t matters little whether you initially order your system with

a cassette and/or a printer. At any time your needs dictate, -
you can add these peripherals at your installation. Cassette
System —single or dual. Printer—it's your option.

And there's more to come.

The Omron 8025 CRT System is without a doubt, the

industry’s most flexible system.
We do it with cards not mirrors.

Simple, field plug-in cards.

If that sounds easy—it is.

Contact us for additional infor-
mation about other variable,
expandable configurations. They
make very interesting reading.

The terminal with
“Variable 1.Q!

v Division
1 432 Toyoma Drive

Sunnyvale. California 94086

See us at NCC Booth 821 Telephone: (408) 734-8400
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| etters

Memories
Not only have I been in the computer

field too long for my own good, ap-
parently I have been around longer
than Mr. McCrohan (“Remember
When,” Feb., p. 76). Does he remem-
ber...

The cpc (card programmed com-
puter) in which the programmer was
the loop.

SOAP (Symbolic Optimization and
Assembly Program) which was called
the end of all programming headaches.

Bi-quinary number system—if you
don’t remember it, I couldn’t possibly
explain it.

PAT NELsON

Scientific Programmer
Electronics Laboratory
General Electric Co.
Syracuse, New York

[ ]

Under the cloak of humor, James
McCrohan’s “Remember When” fea-
ture took some extreme and gratuitous
swipes at IBM and its people.

The use of such language as “archi-
tect of a society-sapping conspiracy” to
describe T. J. Watson, Jr., for example,
hardly enriches our stock of business
humor. It is malice masquerading as
wit, and I regret that DATAMATION has
" given space to a malicious attack on
Tom Watson, Jr., who has been a lead-
er in helping the data processing indus-
try grow to its present importance.
FranNk T. CARY
Chairman of the Board
IBM

DATAMATION replies: We try to exer-
cise as little editorial censorship of our
authors as possible and do not require
that they voice our point of view.
Whether the reader finds Mr. McCro-
han's piece witty or malicious depends
to a great extent on whether he is the
target of the “attack.” The piece was
merely light-hearted humor and we
regret that you found it offensive.

Sciolism

Someone on your staff responsible for
the LookAhead section ought to have
a red face for suggesting to the unini-
tiated that “LRc stands for Longitudi-
nal Redundancy Check, an aviation
term (Feb., p. 18).

An aviation term it may be, but of
more relevance to our data processing
world is its time honored use in the
parity checking of magnetic tape data
recording, the longitudinal direction
being the direction of tape motion, as
opposed to row or transverse direction.
Just to be certain of the terminology, I
dug out my old 1BM 704 Reference
Manual, and on p. 32, the following

April,; 1974

appears: “Also, at the end of each
record written, a longitudinal redun-
dancy check bit is placed automatically
in each of the seven channels . . . of
that particular record.”

FraNK ENGEL, JR.

Computer Specialist

Belmont, Massachusetts

Yes, LRC is derived from a dp term,
says founder Raymond B. Larsen. It
could also stand for Larsen Research
Corp., ‘a name my wife would like,
but that didn’t occur to us until three

months after the company was
named.” . - .

Tracking the villain

... Mr. Wright suggested in his article
(“Antitrust: The Real Villain,” Feb.,
p. 138) that the chief executives of
cpc, Univac, NcR and Honeywell were
guilty of antitrust violations themselves
by their unified approach to the Justice
Dept. to carry on the IBM antitrust
suit.

Our constitution has always guaran-
teed the right of citizens to seek redress
of grievances from our governments,
whether they be to the President, Con-
gress, the Justice Dept. or the state
governments. Such right is fundamen-
tal to our freedoms and mode of gov-
ernment and the suggestion that such is
improper or illegal shows a lack of
fundamental knowledge of what con-
stitutes individual rights . . .

LAVELLE DAY
Lake Oswego, Oregon

° .
Bravo to Mr. Wright for his courage in
stating the moral truths about IBM vs.
Telex in particular, and antitrust in
general. I only wish I could have
penned the letter. Of course, had I
done so, the arguments likely would
have been repudiated ad hominem.
The ad hominem fallacy consists of
attempting to refute an argument by
impeaching the character of its propo-
nent, e.g., he works for 1BM, hence he
is immoral and his argument must be
false. Similarly, anyone expressing
agreement with these views is likely to
run into the modern version of ad
hominem, the argument from intimi-
dation, e.g., only a fool could believe
that!

I realize this response will be in the
minority, but in an age when moral
integrity is needed more than ever, we

DATAMATION valeemes correspon-
dence about tha compuler indusivy
and its effect on socicly, as wall as
commenis on the conienis of ihis
publication. Leitars should ha typad
and limited in lengih 100 250 words,
if possible. Ve rerorve the right 4o

edit or select encarpls from deliers
submitied o v, \Write to 10071 5.
La Ciencga Blvd., Los Angeles, CA
20035,

must all begin at home. If any of the
ideas or principles stated here or in Mr.
Wright’s letter are reaching you, I sug-
gest you begin by reading Ayn Rand’s
The Virtue of Selfishness.

BiLL BRITTON

I1BM

San Jose, California

[ J

I find myself in complete agreement
with Mr. Wright’s remarks on the im-
moral and destructive nature of anti-
trust laws. 1BM indeed deserves our
gratitude for creating the computer in-
dustry. The fact that its share of the dp
market is decreasing even as IBM con-
tinues to grow proves that smaller
companies Wwith innovative products
and competent management can suc-
cessfully compete and prosper in a free
market. I am personally proud that
Burroughs had the good sense and in-
tegrity not to join the vultures who are
urging Justice Dept. action against
IBM.

DANIEL WIENER

Circuit Design Engineer

Burroughs Corp.

Pasadena, California

[ ]

. . . The concepts of pure laissez-faire
capitalism or, if you will, pure free
enterprise, are merely the economic
branch of the political philosophy
commonly known as anarchy. The in-
teresting thing about anarchy is that its
advocates are free to claim all sorts of
magnificent benefits which will neces-
sarily result from its implementation.
That is because they need not fear
refutation based on historical expe-
rience since no society of men, from
the most primitive to the most highly-
structured, has ever dared, or wanted,
to experiment with it as the established
“order” (?)—1I am at a loss for words.
How can we “establish” anarchy as an
“order”?

GILBERT H. FRIEDMAN

Burroughs Corp.

Pasadena, California

A shade of grey .
With regard to Mr. Patrick’s article in

your January issue (p. 47), it is a
disservice to your readers to take such
a black-and-white binary position on
an issue as complex as the use of the
Social Security number as a personal
identifier.

The charter under which the HE.W.
committee functioned constrained it to
explore: '

e Harmful consequences that may
result from using automated per-
sonal data systems. '

e Safeguards that might protect
against potentially harmful con-
sequences.

e Measures that might afford re-
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letters

dress for any harmful conse-
quences.

e Policy and practice relating to the
issuance and use of Social Securi-
ty numbers.

Thus, the purpose of the committee
was not accurately stated in Mr. Pat-
rick’s article, because the ssN issue was
neither the primary nor major driving
force.

My article (Sept., 1973, p. 113) was
written to clarify the rationale behind
the committee’s recommendations. I
pointed out that the committee be-
lieved the issue of a standard universal

identifier should be deferred until pri-*

vacy safeguards were in place and
demonstrably effective. We clearly un-
derstood that the ssN was already in
widespread use, but nonetheless felt,
even at this point, that any action to
slow its de facto use would be desirable
and helpful.

Privacy is a continuum, as Mr. Pat-
rick’s article pointed out, but one can-
not discuss it in vague terms when a
computer system is concerned. The
H.E.W. report did define privacy as it
relates to the interaction between an
individual and an automated personal
data system., Whether or not one ac-
cepts the definition, at least the context
in which the committee report ad-
dresses the issue is clear.

Neither is the ssN issue a binary
issue. Exploitation of the ssN as a per-
sonal identifier might well improve Mr.
Patrick’s credit dossier, but in a differ-
ent context it could equally well bring
harm, embarrassment or other unde-
sirable consequences to a larger set of
individuals.

There are arguments for and against
a universal identifier—be it the ssN or
something else. Which side of the case
dominates, depends—at this juncture
—on judgment. One’s personal assess-
ment of the situation inevitably de-
pends on one’s own experience with
data systems and upon one’s own ex-
posure to the present practices and
future plans of data bank operators.
Several witnesses before the HE.W.
group and subsequent testimony else-
where (e.g., the Judiciary Committee
of Minnesota), clearly indicate that
organizations collect ssN’s without any
present need, without any clear future
need, and just because “it would be a
good thing to have.”

On balance, I am persuaded that the
risks of uncontrolled exploitation of
the ssN as a de facto standard identifier
far outweigh the inconveniences and
inadequacies resulting from not having
a unique personal identifier. I will
stand on my position that, as of now,
the first order of business is to get
privacy safeguards in place and to
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demonstrate their effectiveness. Then is
the time to deal with the standard uni-
versal identifier issue. The matter is
just not as simplistic as Mr. Patrick’s
article would suggest that he believes.

WiLLis H. WARE
Secretary’s Advisory
Committee on Automated
Personal Data Systems
(Continued on page 202)

I had told my class in artificial intelli-
gence how in 1950 the famous
mathematician and logician Alan
Turing presented a discussion on the
question: “Can a machine think?”
He posed an imitation game to be
played with three people, a man, a
woman, and an interrogator of either
sex who stays in a room apart from
the other two. The object of the game
for the interrogator is to determine
which of the messages is coming
from the man and which from the
woman. It is the man’s object to
cause the interrogator to make the
wrong identification, After the game
has been played for awhile, we replace
the man by a computer. Will the
interrogator decide wrongly as often
when the game is played with the
computer as when played with a man
and a woman?

The class decided to play the first
part of this imitation game, and in so
doing, we discovered the importance
of the Turing Test to the Women’s
Liberation Movement.

We chose a male and female sub-
ject, and they left the room to await
messages. We used one of the stu-
dents as a messenger. The class came
up with the first question: “How long
does it take for electric hair curlers to
warm up?” Almost identical answers

light of the curlers goes off after four
or five minutes. We couldn’t tell
which message came from the female
and which from the male.

The next question was: “How
would you stop a run in your panty-
hose?” Again, the answers were al-
most identical, and concerned the use

tice that the questions were being
posed and analyzed by the females.
Turing was wrong about the sex of

the woman, you'd better use a wom-
an to pose the questions and to ana-
lyze the answers. The next two ques-
tions fared the same.

The final question asked about the
width of a seam in sewing, and that
was the man’s undoing, although he
made a pretty good try, and one that
fooled the other men in the class. On
the basis of the seam answer and a
sewing dart definition from question
four, the women unanimously guessed
correctly which responses belonged to
the man and which to the woman.

The class insisted that we play

The Turing Women's Liberation Index

came back, describing how the red

of clear nail polish. We began to. no-

the interrogator; if you want to detect’

again, this time with a different cou-
ple, and with the roles reversed; the
woman would now try to imitate the
man. The answers were not distin-
guishable as far as the sex of the
respondents was concerned. How-
ever, one of the replies on the use of a
regulator was weak, and one of the
responses on the definition of a cotter
pin was also inadequate, even though
both answers were good enough to
fool the other women in the class.
This time the men were taking the
lead in making up the questions and
were the ones who were analyzing the
answers.

Several results of this experiment
were quite interesting. Potential ques-
tions on cooking were rejected by the
men because the answers were ob-
vious to them, and therefore would
not be a good test to detect the wom-
an. On the other hand, some detailed
automotive questions were also re-
jected by the men as a good test for
the women “because guys don’t know
that much about cars anymore.” The
men and women handled the sports
questions equally well. There seemed
to be few fields which were solely a
man’s domain, and few that belonged
to the women.

This experiment led me to the real-
ization that the Turing Imitation
Game is directly relevant to the
Women’s Movement. This move-
ment, like any other social move-
ment, is faced with the problem of
how to measure progress. We offer
this measurement: When we can play
the Turing Imitation Game with the
probability of choosing correctly be-
tween man and woman equal to one
half (pure chance), then the Wom-
en’s Movement will have attained its
goals.

The game could be played every
year over nationwide television, using
a random sampling of the population.
The resulting probability score would
be called the Women’s Liberation In-
dex (wiI). Or, it could be played
more frequently, with the wLi an-
nounced on a daily basis. The wLI
would appear with the -stock index
in newspapers and journals. The wLI
might be discussed nightly by news
analysts, and, after a wL1 “crash” we
might have special programs on tv
probing the causes of the debacle.
OscAR FIRSCHEIN
Guest Lecturer
Natural Science Dept.

California State Univ.-San Jose |

DARTARMATION



Some people get the
picture quicker than others.

Thanks to graphics.

How? Take a look at our 4010
family of low-cost graphic ter-
minals. We'll show you how they
cut endless hours of plotting . . .
how fast they convert mounds

of data into understandable
charts, maps and drawings.

Applications? By the hundreds!
Today, our graphic terminals

are giving new, quick insights to
leaders in research, education,
business, math and science.

And getting the picture doesn’t
have to be costly. You can move
up to graphics for as little as
$3,950.

There's more. Thanks to our
CRT direct view storage screen,
you can see clear graphics and
alphanumerics in standard
ASCII and APL on either 11" or
high resolution 19” screens. In
minutes they plug into most
computers and minis. And our
broad-ranging software support
turns them on. Copy your results
on our dry process, grey scale
hard copy unit. Add to that dis-
plays, monitors, and paper

tape units that enhance your
graphics power.

Business forms are programmed
and ruled fast with our 4023, the
first alphanumeric terminal with

Graphics. The mind’s eye,

for those who think
tomorrow.

April, 1974
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upper and lower case and
optional forms ruling.

No matter who you are or where
you are, our worldwide Tektronix
service backs you up. Which is
another reason you should get
our picture . . . and we should
get acquainted.

Tektronix, Inc.

Information Display Division
P.O. Box 500

Beaverton, Oregon 97005

TEKTRONIX:
I
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Cramped for space in your production of computer-
generated graphics? Stretch out on the king-size 22-inch
bed of the new Gould 5100. In fact, the Gould 5100
gives you the widest plotting capability at the fastest
speed of any electrostatic unit. With a price/perform-
ance ratio superior to every other printer/plotter on
the market.

The Gould 5100 has been specifically designed for
scientific and engineering work where speed is essential,
and where the ability to print out such materials as
seismographic charts and A to D 4 T
size drawings is required.

And it’s absolutely loaded
with features. 22-inch wide
roll paper. Up to 3 inches
per second in graphics
mode. Resolution of 100
dots per inch horizontally
and vertically. Superior den-
sity of plotter output.

What’s more, the optional 96
ASCII character set allows the
Gould 5100to print 264 characters
across the page at 1200 lines per

computer graphics.

minute. Direct on-line interfaces are available for IBM
System /360 and IBM System /370 computers as well
as for most mini-computers.

And Gould software is the most efficient and flexible
available anywhere. In addition to the basic software
package that emulates the widely accepted Calcomp
graphics package, specialized engineering, drafting,
scientific and business graphic software enables your
computer to efficiently handle the most sophisticated

Built with traditional Gould
_quality, and backed by Gould’s
_own reliable service, the
Gould 5100 will greatly
expand the efficiency and

throughput of your pro-

duction of computer-

generated graphics. Let our
Pete Highberg or Bill Koepf

proveitto yoursatisfaction. Get
intouch with themnow at Gould
Inc., Dept. D4, Data Systems
Division, 20 Ossipee Road,
Newton, Massachusetts 02164.

The new Gould 5100
printer/plotter. It lets you
work out on the biggest bed
in the business.

See us at the Computer Caravan in your area or at Booth No. 1021, National Computer Conference, Chicago.

DATA SYSTEMS DIVISION

30 ' CIRCLE 28 ON READER CARD

== GOULD

DATAMATION



WANGCOY MOD-I0
this is the one they copied!

WANGCO’s Mod 10 brings you all of the new innova-
.tions in low-cost tape drive design, with one important
difference. In the Mod 10, we introduced these innova-
tions five years ago!

More than 12,000,000 hours of reliable operation have
proved the advantages of the Mod 10. Automatic servo
arm retraction and straightforward kink-free tape thread-
ing ensure easy loading. IBM head guide spacing gives you
tape interchangeability and low dynamic skew.

We were the first to put track-by-track electronic write
deskew on low-cost tape drives, and to offer tri-level read
threshold for improved data reliability. Five years ago we

There’s more! See us at the National Computer Conference
Booths 843-845-847

also introduced our swing-out deck for front access, and
the strobe disc on the capstan for quick tape speed checking.

Others may imitate, but no one can point to more than
7,000 units in the field, working dependably in a wide
range of systems and applications.

So, if you are considering one of the “new” tape drives,
keep in mind that WANGCO tape systems bring you all
the same features plus millions of hours of field-proved
performance.

Write for your copy of “A Comparison of Tape Handling
Equipment.” WANGCO Incorporated, 5404 Jandy Place,
Los Angeles, Calif. 90066. (213) 390-8081.

WANGCO ..cccomnreo-

SETTING THE PACE IN PERIPHERALS

New York, N.Y. 516/294-0893 « Boston, Mass. 617/444-9264 Washington, D.C. 301/937-2215 « Huntsville, Ala. 205/881-7836 » Chicago, I11. 312/336-1555
Houston, Tex. 713/785-0581 « Dallas, Tex. 214/620-1551 o Denver, Colo. 303/355-3521 « San Francisco, Calif. 408/732-6210 « Seattle, Wash. 206/632-0710
In Europe: WANGCO Incorporated, Radix House, Staines, Middlesex, England

April, 1974
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ADDS KEYBATCH...

The Data Entry/Remote Batch System
with exclusive editing capabilities

Now you can key your data directly into a versatile DATA 100 high speed
intelligent batch terminal. Keybatch provides comprehensive editing and
storage of up to five million bytes of data at its source. DATA 100
communications capabilities will allow Keybatch to operate with all
major main frames with no software modifications. Keybatch is another
reason why more users are looking to DATA 100 for the latest, most ver-
satile remote data processing systems.

Sales and Service available in North America, Western Europe, Australia
and the Far East.

M Local and Remote Key Stations M Communications with All Major
Central Processors Ml Concurrent Batch and Data Entry Operation
M Wide Range of Editing Features Ml Disc Storage to 5 Million Bytes
B Up to 9 Operator Stations M Plus Powerful Batch Processing
Capabilities

DATA 100

CORPORATI

Post Office Box 1222, Minneapolis, Minnesota 55440 ¢ 612/941-6500
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New computer prinfbut form

with "Eye Track" color guides for easier, clearer
line-by- line reading of reports

Now—line-by-line reading of your computer reports can be
easier, faster and less tiring.

“Eye Track” color bars on the Moore Speediread
computer printout form let you read data across the page
without distraction from lines above or below.

Specially formulated colors make each line distinc-
tive, independent of other data units, permitting undis-
tracted, comfortable reading across the report.

You read faster, with less eye fatigue, and words are

The size of Speediread is better, too, for handling and
binding. Its convenient 8¥2-inch depth offers 68 lines of
data—its 14.3-inch width provides printout space for 132
characters per line. You pack more data onto fewer pages
to save filing space—and paper.

Ask for test or working samples from your local Moore
representative. Call the nearby Moore office or write to
us at: Niagara Falls, N.Y., Oakland, Calif., Denton, Texas,

not reduced, but are full size for maximum readability.

Patent Pending

Glenview, Il

*Trademarks of Moore Business Forms, Inc.

SPEEDIREAD packs more data in less paper

Packs in data

More data per report—68 lines per form
—full 132 printer characters across the
sheet. And—every line can be read
perfectly.

More readable

Eye guides of special warm and cool
colors aid in across-form reading.
Eliminates eye fatigue from reduced,
blurred data lines.

Easier handling

Convenient 82 -inch depth for ease in
reading reports. Bound easily, using
marginal-punch holes. No additional
prepunching or special holders re-
quired.

MOORE BUSINESS FORMS, INC. [AIA

Saves trees

Less page depth than normal 11-inch
depth—a saving of more than 25% in
paper pulp. Less paper saves trees—
a real aid in conservation, ecology.

Sequence

Multiple forms come from printer in ex-
act sequence with no sorting needed.
Eliminates need for resystematizing
process flow.

Faster thru-put

8%2-inch depth means faster computer
skips over unused lines. Instant mul-
tiple copies eliminate need for extra
data processing and equipment.

CIRCLE 59 ON READER CARD

Highlights data

Speediread packs masses of data onto
reports in blocks and lines. “‘Eye Track”
color guides isolate each line.

Cuts storage space

Speediread is made with paper of lower
caliper to ease bulky storage problems
and reduce needed file capacity.
Smaller cartons, too, cut storage space,
reduce shipping costs, and are easier
for operators to handle.

Full-size data

Full-size alpha and numeric characters
—no reduction to cause illegible lines
or data. All data on copies sharp and
clear.

MOORE




Peripherals unlimited, with unmatched price

performance. Remex delivers on this promise
with a complete lineup of advanced, reliable

peripherals to meet any minicomputer '

requirement.

Punched tape? Remex is the leading
producer of P/T peripherals, with more
units of all kinds in service than any other
manufacturer. :

Considering digital cassette? Remex puts
you ahead of the game with a compiete line of
equipment and systems. Including the
world’s first Punched Tape Emulator, that can
turn any punched tape system into a high-
speed, high-capacity digital cassette tiger.

Floppy disk drives and systems? Remex
has ’em, ready to deliver.

Versatile punched tape readout units

High performance digital cassette drives

If you know what you need, let’s talk delivery.
If you’re not sure what you need, talk to us
about the most efficient peripherals
approach. We have no axe to grind, because
we have them all.

Write or call Remex, 1733 Alton St.,

Santa Ana, California 92705. (714) 557-6860.
In Europe and the U.K., contact S.p.A.,
Microtecnica, Torino, Italy.
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High speed punched tape reader/spoolers

~ Complete magnetic tape digital cassette sys ms ,
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ersatec does
it again!

Announcing 200-points-per-inch resolution

Versatec is making points like crazy. You're probably thinking — “‘How come it's
While the rest of the electrostatic printerindustry Versatec, Versatec, Versatec all the time who's
is plugging along at 80 points perinch . . . or 100 making the breakthroughs?”’

. . . we now introduce our tour de force . . . We are the only one with MEWT™, a true electro
The Matrix 1200A Printer/Plotter. Clearly the static writing technique. Years ago, we broke the
most impressive performer ever in electrostatic price barriers with the least expensive electrostatic

printers and plotters. _ printers and plotters. And now we offer twice the
Consider. We can plot 3,600,000 points on a resolution of anyone else.
standard 8%2x 11 inch page!

Innine seconds.

Produced by
2,112 writing nibs

per 10.56inchline.

This staggering
capability delivers
the kind of fine
line resolution you
expect from the
best pen plotter
... but 100 times
faster.

And as for the
printed page, the
1200A will print
132 16 x 16 dot
matrix characters
across the page
at 500 LPM...in a
typeface that is
more handsome
than that of any
impact printer.

- You’re looking at
a sample of it
right here.

With over 1,500 Matrix units in 20 countries

around the world,
we're designing
better products
than anyone else.
But back toour
Matrix 1200A.
Write us today for
more information,
includinga 200
points per inch
printand plot sam-
ple that will knock
your eyes out.
You have to see
it to believe it.
Versatec, Inc.,
10100 Bubb Road
Cupertino, Cali-
fornia 95014,
(408) 257-9900.

- E
TVERSAT C

Specialists
in hard copy
information

display
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See us at NCC, Booths 937, 939
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CHI core, your 1130 DM2 programs need no modification.
There's a lot more add-on capability at Computer Hard-

Y b O T 2% o aly ' /
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Computer Hardware Inc. has a painless cure
for overworked 1130 systems
your 1130. Our CHI-1114 disc storage system has
a capacity of 10.24M words and can be expanded
a Computer Hardware Inc. disc storage system.
Add a line printer that plugs right into your 1130

without modification and provides easy, front-panel
access for paper and ribbon changing and all op-
a big chunk of core. As much as 65K,
by plugging right into the CPU with

2::"" e IS ’ $
SR o~ =
A 2;«;'-%:.{,'#-’/ —

Add a disc storage system with 20 times the capacity and

more than 12 times the speed of the integral disc drive in

to 20.48M words by adding a second disc drive.

No software modifications are required to install

and turns out a steady 600 lines per minute. The

CHI-1103 line printer uses your existing software

erator controls.

- Add core at half of IBM’s cost. Add

the option of accelerating your ma-

chine to 2.2 ysec. And when you add

ware Inc. Write today for complete information on
all our 1130-compatible products to extend the
life and value of your criginal CPU investment. (If
you now have an 1800 system, say so—we'll tell
you what we have in that department.)

Don't wait . . . cure your overworked 1130 sys-
tem with peripherals from Computer Hardware Inc.

X cHi

COMPUTER
HARDWARE INC.

CHI Field Offices: New York, NY (212) 759-8885;
Oak Brook, IL (312) 986-0141; Fullerton, CA (714)
871-2030; Tacoma, WA (206) 473-0505; Houston, TX
(713) 665-7741; Anchorage, AK (907) 272-7074

Add-on peripherals from Computer Hardware Inc.

P.O. Box 4496, Sacramento, California 95825, (916) 929-8731
April, 1974

CIRCLE 52 ON READER CARD 39



40

This chip
is the world's first
SOS processor.
&
It makes all the
stuff on the next page
possible.

DATAMATION



Silicon-on-sapphire isn't new.

The aerospace industry and the
military have recognized its high-
speed, high-density and high-relia-
bility characteristics for years.

But no one was ever able to use it
in a computer processor.

Until now.

" Now General Automation design-

ers have built the world's first com-
mercial processor using SOS tech-

The SOS chip -
magnified 16 times.
They've placed
2000 gates or the equivalent of 4000
to 5000 transistors on a single
semiconductor chip.

An 800 times size reduction from
its predecessor product, the SPC-12.

The world's first microcomputer.

That tiny SOS chip has made it
possible to bring you the LSI-12/16.
A complete digital automation micro-
computer with from 1K to 32K bytes
of semiconductor memory.

We call it the world’s first micro-
computer because it's the only

' microproduct available that gives
you the performance, the systems
features, the reliability and the
applications support you would

normally expect from a minicomputer.

More work, less money.

In the past this kind of size reduction

April, 1974

always meant you had to make major
concessions in performance.

With SOS you make none.

The LSI-12/16 has an instruction
execution cycle time of 2.64 micro-
seconds.

It's faster than any
MICroprocessor on
the market.

- g

It's more
lower in cost. In

ation with. 1K memory, it
costs only $495 in minimum
OFEM quantities of 1000 per
year. In short, we offer all the

ter at microprocessor prices.

Breakthroughs .
across the board.

The LSI-12/16 is the first micro-
product to successtully put all

of the following on a single board:
A processor, power fail/auto

restart, remote cold start, 16 bit
parallel I/O interface and up to 2K
bytes of semiconductor memory.

But we didn't stop there.

GA engineering has also over-
come the problems associated with
semiconductor memory. Like loss of
data in the event of power failure.

We handled that by developing
an auxiliary battery backup
systemn that will activate
immediately upon loss of

power and will retain the
contents of memory for up
to 15 hours.
- In case you're interested
in more memory, we've designed a
piggyback board that will give you
an additional 2K of RAM or 8K
of ROM.

And if there's ever an error in
ROM programming, it can be
corrected. The LSI-12/16 has a

CIRCLE 30 ON READER CARD

powerful. And

board-only configur-

performance of a minicompu-

unique built-in ROM patch that lets
the user retrofit new instructions to
any ROM.

Custom tailoring.

There's one more advantage
the LSI-12/16 has that no
other microproduct can offer.
It's the systems backup and
application expertise that General

" Automation gives you. Helping

solve customer problems has always
been our long suit. It still is.

We can customize I/O boards
and match the LSI-12/16 exactly to
your requirement.

Qur microcomputer is available
in one of two different configurations:

As a board-only system, packaged
with memory, control console and
processor on a single 7-3/4 by
10 inch printed circuit board.

Or the same board packaged
in an enclosure with power supply,
battery backup for semiconductor
memory and card slots for
additional I/O boards.

For more information, write

o st The LSI-12/16 with enclosure

General Automation, 1055 South
East Street, Anaheim, California
92805. Or call us at (714) 778-4800.
Our European headquarters is at
Centre Silic, Cidex 1.242, 94533
Rungis, Paris, France. Call 686-7431.

GENERAL
AUTOMATION

A new generation of
computer processors is beginning.
All because of this.

&
See the LSI-12/16
in the Computerworld Caravan

—and at the
National Computer Conference.
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DIVA'S COMPUTROLLER PDl? Il, AND
3330 TYPE- DISE A
DRIVE- OUNITE-.

AN INCREDIBLE-
MARRIAGE-.

An Episode in the True Chronicle
of the DIVAS, Proudest Peripheral
Family in the Computernorld.

The computerworld stares in awe at the incredible
wedding scene which has unfolded before them. The
bride is minicomputer PDP 11, offspring of the
illustrious maxi-computer clan, begat of Abacus.
The bridegroom is DIVA COMPUTROLLER,

scion of this proud, most respected peripheral family. LN TN o ' VoL .
Officiating at the ceremony is Duke DIV A Disc Duke DIVA * £ 5 . AN i :
Drive, direct descendant of IBM compatible 3330  Disc Drige 5ol N P V4 Q N
type disc drives.

Mini PDP 11
Realizing the great impact this interfacing will have on “Vive, DIVA! Vive, DIVA! Vive, DIVA!” Everyone
the computerworld, our happy guests monitor the unwinds.
wedding with joyous solemnity. But even as we listen to the clink of ceremonial glasses
“‘Mated,”” Interdata 70 whirrs, “PDP 11 will have and the exuberant laughter, we sense an underlying
access to 100 million bytes of data on a single spindle sadness. Those unchosen minis — do they count for
or 200 million bytes on a dual spindle disc drive unit nothing now? Will they not be able to enter the world
within an average access time of 32 msecs.”’ of high speed data storage/access and low cost/bit

. . Py . formance? And why — throughout this entire
And with COMPUTROLLER providing a buffering P9 ; ;
sector, dat’a will be transferable at the rate of 645,000 flezg:;tglgu}sgie(iggg) Ig ;I}’l};?rl;llgglioremamed hidden
bytes/sec,”” marvels Nova II. S COMPUTROLLER than meets the eye? Be
sure to join us for the next episode in the True

“And keep in mind,”’ interrupts a breathless 2%
o

TI 980A, “that with 5% Chronicle of the DIVAS
COMPUTROLLER Al when we will hear the
controlling eight drives, b, ;5; horrendous accusation:

“Bigamy! BIGAMIST!”

In the meantime, learn
COMPUTROLLER'S in-
side story. Find out about
the free implementation and
training coutses, the software
packages, and warranties that
go with each disc system.

All you PDP 11 users call

| George Roessler at 201-
544-9000 for cost and
delivery information,

Or write: DIVA, Inc.

607 Industrial Way West
Eatontown, N.J, 07724
TWX 710-722-6645.

REGIONAL SALES
OFFICES:

CT: 203-526-3222

CA: 415-349-3482

Wash. DC: 703-370-5211.

GSA CONTRACT NO.
GSS-00C-00159.

mini will have access to 1.6
billion 8-bit bytes of
data!!”

But, hush! Listen to Duke
DIV A repeating those
always-inspiring words:
“With the data stored in
me, and with provided
interconnecting cables and &
distribution panel, I now
pronounce you linked in
holy matrimony.”

iz

Resounding cheers befitting!
the occasion arise from the
crowd. A toast! A toast!
A toast!”’ they roar. As is
the custom, the proud
parents, mini processor and
DIVA controller, propose
the toast to the dazzling
couple: “To the most
splendid and significant
union in all our memories.”
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Lead-calcium

back-up batteries.

The difference
between outage
and outrage.

An abrupt shut off of power, and an equally abrupt start
up with generators, can damage electronic equipment and
the data it contains.

That’s why IBM’s Advanced Administrative System in
White Plains, N.Y. uses lead-calcium batteries to smooth
over the rough spots. Short-term power outages up to 30
minutes are straddled without a hitch. In longer outages,
the batteries allow the computer installation to be shut
down in a series of timed, predetermined sequences, thus

avoiding harm to the equipment.

This uninterruptible power system (UPS) uses 531
lead-calcium batteries, chosen for the long life and mini-
mum maintenance they offer. A simple and economical
means of protecting a highly intricate communications
network.

Back-up batteries are one of the ways lead helps protect
us all. Asarco is a leading producer of lead. Headquarters
at 120 Broadway, New York, N.Y. 10005.

75 Years of Progress in Metal

ASARCQOY®

American Smelting and Refining Company

April, 1974
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A new tool for computer programmers.

Analyze computer dumps

faster, easier...

with Texas Instruments
SR-22 hexadecimal
calculator/converter.

Hexadecimal. Decimal. Octal.
TI’'s SR-22 is the first elec-
tronic calculator/converter for
computer programmers.

Fast, accurate 3-base conver-
sions make the tedious part of
your job alot easier. You’ll save
time reading core dumps. You’ll
speed program debugging.

How much time will the SR-
22 save? How much easier will
it make your job? See for your-
self... order the SR-22 and
work with it on the job for 15
days. If you’re not completely

" convineced that your SR-22 will
quickly pay for itself in
increased productivity, simply
return it to us for a full refund.

Here’s how it works: Simply
enter any number in base 8, 10,
or 16. Then at the touch of a
key, that number is converted
to either of the other two
bases. And when you need to
add, subtract, multiply or
divide, the SR-22 does the
job—again in all three num-
ber bases.

Easy data entry

An algebraic keyboard
means easy data entry. Num-
bers are keyed in the same
order you’d write them on
paper. The SR-22 can handle
numbers up to 10 digits, then
automatically converts to sci-
entific notation. And the SR-
22’s big, bright display clearly
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shows you 10-digit mantissa
and 2-digit exponent (alpha-
numeric characters 0-9, A-F),
signs, floating decimal.

The SR-22 lets you operate
in either automatic or manual
mode conversions. In the auto-
matic mode, pressing the
desired base key converts both
the calculator display number
and operation to the selected
base. In the manual mode, you
simply enter numbers in one
base and then press one of the
other two base keys. The calcu-
latorconverts theentered num-
ber to the selected base and is
ready for your next entry.

Versatile 3-base memory

You can store, recall and
sum numbers with the SR-22’s
memory. Memory keys operate
on the memory and display
only, without affecting pre-
vious instructions. And all
internal operations and data
are converted to the selected
number base upon recall. For
example, when you enter a
base 16 number and later recall
it in base 10, the number is con-
verted to display in base 10.

The SR-22 weighs less than
two pounds. Measures only 6%
x 8Y4 x 238 inches. From your
desk it will operate on stan-
dard household current or
230V/50Hz common to. Europe

and South America. And if por-
table operation is required, you
have the option of ordering a
rechargeable Battery Pack.

Quantity prices available

Send for an evaluation unit
now. You may find that one
SR-22 is all you need. Or, you
may want to consider a quan-
tity purchase to multiply the
productivity of all your com-
puter programmers.

Either way, you have noth-
ing to lose in evaluating an SR-
22 for yourself now. Then, if
you don’t find it fully justifies
every dollar invested, simply
return it for a full refund.

Quantity pricing? For quick
quantity quotes write to:

Mr. Frank Richardson
Scientific Calculator
Marketing Manager
Texas Instruments
Incorporated
P.0.Box 5012, M/S 10
Dallas, Texas 75222

3-base calculations. 3-base
conversions. The SR-22 hexa-
decimal calculator/converter
does away with conversion

tables. Replaces mechanical
calculators. Ends tedious
longhand methods. o
TI designed it []
for you. All for

only $295.

DATAMATION
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i Use the SR-22 for 15 days at no risk. !
| Mail this order form along with a check, I enclose a O check, [J money order, O3 company |
| money order, or company purchase order purchase order only for $_____ *for the pur- |
| only for each unit(s) ordered. Use your SR-22  ¢hage of: . |
for 15 days, then if you're dissatisfied in any ’ |
| way, return it in the original carton along with
| all accessories for a full refund. Please add — SR-22(s): $295 each (plus $6.00 postage and |
| state and local taxes where applicable.” handling per calculator ordered). |
! To: Le}(Jaségit?&gntﬁﬂllnscga%)ra[tﬁﬁas Texas ——SR-22(s) and Battery Pack(s): $345 per set (plus :
:_ » 4 75221, ' ' ' $8.00 postage and handling per set ordered). I
| Accessory options give you —SR-22(s). Battery Pack(s) and Carrying Case(s): |
| total portability. $357.50 per set (plus $8.00 postage and handling |
| A charger-adapter (AC9222) is Name per set ordered). |
included in the SR-22’s price.
| "In addition, & nickel-cadmium bat- Address —Battery Pack(s) only $50.00 each (plus $2.00 :
| tery pack (optional for the SR-22) postage and handling per pack ordered).
| gives about four hours of continuous . |
| operation before recharging. It may oy State 7P ——Carrying Case(s) only: $12.50 each (plus $1.50 |
I ggocggrged while the SR-22 is in use, postage and handling per case ordered). |
| A d'elux? lg)ladded vinyl carsrﬂirég Company |
case is available to protect your SR-
: for $12.50. *States requiring submission of taxes: AZ, CA, €O, FL, IL, IN, KY, MA, MI, MN, NJ, NM, NY, PA, TN, TX, UT, VA, WA. =

TEXAS INSTRUMENTS

INCORPORATED © 1974 Texas Instruments, Incorporated ~ 85018
April, 1974



This member
oi our family
is stillthe

thriftiest ASR
terminal
around.

Dollar for dollar, the Teletype®
model 33 is the least expensive,
most reliable data terminal in its
class. Because once you see how
well it performs, you won't believe
ifs price.

That's one reason why the
model 33 is the most popular
terminal in the industry. Butit's
hardly the only reason.

The model 33 is designed and
built for extremely reliable
operation at100 wpm. And since
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it operates on the eight-level
ASCII code, it speaks the language
most computers understand.

Both mini-computers and
maxi-computers. Which makes
compatibility another reason
behind its popularity.

Then there are some reasons
you can’t see. But they're there
just the same. Like complete
technical sales and service back-up
to help you with installation
and maintenance.

Available in three basic
configurations, the model 33 is a
lot of machine. At a very small
price.

It takes more than manu-
facturing facilities to build the
machines Teletype Corporation
offers. It also takes commitment.
From people who think service is
as important as sales. In terminals
for message communications
and computers.

That's why we invented a new
name for who we are and what we
make. The computercations people.

TELETYPE

®
The compulercalio’ns people.

For more information about any Teletype product, write or call: TERMINAL CENTRAL,
Teletype Corporation, Dept. 81P, 5555 Touhy Avenue, Skokie, Illinois 60076. Phone 312/982-2500.

CIRCLE 78 ON READER CARD

Teletype is a trademark registered in the United States Patent Office.
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IF BIGGER MEANS BETTER, arips .

has surely outdone itself this year with
the 74 National Computer Conference
& Exposition.

Last year’s show in New York had
32,000 attendees, 220 exhibitors, and
90 technical sessions. This year, over
35,000 attendees are expected to turn
out for the annual event, May 6-10 at
Chicago’s McCormick Place. Three
hundred exhibitors will display their
new products and services (see “Prod-
uct Preview,” p. 56). And with 119
sessions, 800 booths, various special
sessions and activities, a reception, two
luncheons, a high school computer sci-
ence fair, art show, film theater and a
Broadway musical, there has to be
something for everybody.

Dr. Stephen S. Yau is general chair-
man of the *74 Ncc. Sponsored by the
American Federation of Information
Processing Societies, it is the second
run at an annual computer conference,
descendant of the Spring and Fall Joint
Computer Conferences. This year
there is a greater emphasis on applica-
tions.

The 119 diverse sessions, spanning
five days, have been grouped into 15
major program areas. These will be
treated in greater detail in “The Pro-
grams” section that follows. Ten of the
15 programs will be devoted to vertical
industry applications: communications
systems, health care and biotechnolo-
gy, education, manufacturing, retail-
ing, distribution systems, government,
finance, industrial process control, and
transportation. The five remaining
programs, highlighting hard-core com-
puter science and technology, are: ar-
chitecture and hardware, software sys-
tems, computer networking, informa-
tion management systems, and some-
thing called management acceptance.
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Special sessions

In addition to the big 15 programs, a
number of special sessions will deal
with such topics as: energy in an evolv-
ing society, data base management,
and the suddenly popular data securi-
ty. We recommend the Tuesday special
session titled “Computer Developments
and Applications Outside the U.S.A.,”
partly because it is chaired by Richard
Tanaka, former AFIPS pres. & current
IF1P pres., and partly because the over-
seas computer industries are flourish- |

Dr. Stephen S. Yau,
Chairman of the Com-
puter Sciences Dept. at
Northwestern Univ., is
serving as General Chair-
man of '74 NCC.

ing while we are pulling in our belts—
or at least experiencing a much slower
rate of growth than we once enjoyed.
Another must is “Computers and Per-
sonal Privacy—A Major Societal Is-
sue.” Willis Ware, chairman of the
HEw Secretary’s Advisory Committee
that published the report “Records,
Computers, and the Rights of Citi-
zens,” is presenting this session, and
anyone really interested in the subject
should also plan to attend the session
on “Security, Privacy and the Informa-

Theodore M. Bellan will
serve as Program Chair-
man. He is Vice Presi-
dent-Computer Services
of the McDonnell Doug-
las Automation Company
in St. Louis, Mo.

DATAMATION
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tion Processing System” (see Govern-
ment program, p. 52).

For those with the fortitude to sur-
vive through the last day’s sessions
there will be a very interesting special
program on “Computer Communica-
tions and the Regulatory Environ-
ment.” Presented as a panel discussion,
it can be expected to include the topics
of specialized common carriers and the
Bell monopoly.

Anyone interested in the origins of
interactive time-sharing will enjoy “Pi-

oneer Day,” a three-part session on
Wednesday afternoon, titled “The
Dartmouth Time-Sharing System—
Then and Now.” It will also include an
alumni get-together of the people that
worked on the original time-sharing
development.

Of course there will be another High
School Computer Science Fair, pre-
sented this year by Professor Benjamin
Mittman, the computer chess organiz-
er from Vogelback Computing Center
at Northwestern Univ.; a Computer

by Angela V. Smith, Assistant Editor

Art Show—a multimedia extravaganza
where visitors can interact with color
tv monitors, synthesizers, and audio
devices; and a four-day Science Film
Theater with some films about com-
puters and some created by computers,
in addition to still-life art.

If you’re into musicals, you can
catch John Davidson riding through
the cornfields on a big white horse in a
special production of “Oklahoma,”
Wednesday night in the Arie Crown
Theater at McCormick Place. Why

AFIPS’ President George
Glaser will deliver a major
address at the confer-
ence. Claser, a former
principal of McKinsey &
Company, is now an in-
dependent consultant.

Conference Luncheon John D. deButts, Chair-

speaker C. W. (Clancy)
Spangle is Executive
Vice President of Honey-
well, Inc., and Operating
Head of Honeywell Infor-
mation Systems, Inc.

man of the Board and
Chief Executive Officer
of the American Tele-
phone & Telegraph Com-
pany, will be the featured
speaker at the Industry
Luncheon.

Professor Dr. Edsger W.
Dijkstra, research fellow
of Burroughs Corp., Nue-
nen, The Netherlands,
will be presented with the
Harry Goode Memorial
Award during the confer-
ence luncheon.

April, 1974
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not?

A series of tours to nearby installa-
tions rounds out the special activities
program.

Speakers

AFIPS’ president, George Glaser, will
deliver an address on Thursday, May
9, in which he’ll explore some of the
industry’s more significant trends, in-
cluding the increasing diversity and
complexity of computer applications,
and current and impending technolog-
ical developments, He will take a hard
look at the responsibilities of the com-
puting profession and the individual
computer professional.

C. W. (Clancy) Spangle, executive
vice president of Honeywell, Inc., and
operating head of Honeywell Informa- .
tion Systems, Inc., will speak on cost- &
effective use of dp systems and tech-
niques, and significant industry trends,
at the conference luncheon on May
7.

Then, at the industry luncheon the
following day, John D. deButts, chair-
man of the board and chief executive
officer of the American Telephone &
Telegraph Company, will present his
company’s view of emerging applica-
tions of computer science and technol-
ogy.

- Registration
There is still time to take advantage

of the advance registration discount.
For $50, the price of the Ncc Every-
thing Card, you’ll receive the 800-page
conference proceedings; admission to
all exhibits, programs, special sessions
and events; and a 20% discount on
each of the conference luncheons. Since
the post-conference price for the pro-
ceedings alone is $40, this looks like a
pretty good deal. (Incidentally, of the
500 or so presentations, only about
130 will have formal papers reported
in the proceedings.) Payment must be
received at AFips by April 22 for the
pre-registration discount.

Registering at the door will cost an
extra $10 and you’ll have to queue up
for a while.

Student registration is $5, excluding
conference proceedings. Single-day
registration is $20. If you're interested
only in the exhibits, the fee is $5 per
day, or $15 for four days.

For further information on pro-
grams, registration or housing, contact
AFIPS, 210 Summit Ave., Montvale, NJ
07645 (toll free hot line: (800) 631-
7070).
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COMMUNICATIONS
SYSTEMS

The communications systems program,
organized by Dr. Wushow Chow of
Network Analysis Corp., will focus at-
tention on the movement from off-line
to on-line systems and the integration
of data processing and communica-
tions. The emphasis is on what users
need to know about data communica-
tions. “The users are confused and we

[ want to help them cope with the

newest advancements,” says Chow.

Six sessions will cover topics includ-
ing networks, minicomputers, domes-
tic satellites, switching, and digital
communications on cable systems.

The session on mass satellite com-
munications will not look at mass satel-
lites from a technical point of view as
has been done many times in the past,
but will view their impact on users.
The “Panel on Digital Communica-
tions on Cable Systems” will have a
similar focus, and Chow thinks this
one will be particularly interesting. “So
far cable systems are not being used for
data communications, but, for the fu-
ture, this looks very, very possible, so
we will look into this-in-terms of future
impact.” “Large Information Process-
ing Networks: Development and Op-
erational Experience” could be a real
winner since the panelists are users
with firsthand experience.

HEALTH CARE AND
BIOTECHNOLOGY

The nation’s hospitals have only
“scratched the surface” in their use of
computer technology, says Walter S.
Huff, Jr., who has organized eight ses-
sions on health care and biotechnolo-

gy.

Although market data on hospital
dp is scarce, Huff thinks the potential
is high because the cost of entry is
coming down and the use of dp today
is minimal. He thinks that probably
only 15% of the nation’s 8,000 hospi-
tals use dp for more than doing pay-
roll. A session on “Information Sys-
tems for Health Care” will discuss the
technical aspects of a number of sys-
tems now in use.

Buffalo General Hospital’s use of a
time-sharing system to diagnose criti-
cally ill patients will be discussed by
Dr. John H. Siegel, chief of surgery, in
a talk on “Applied Medical Applica-
tions.”

Noting that some hospitals tend to
be reluctant in their acceptance of
computer systems, Huff has organized
a session on “Health Care Planning
and Acceptance of Computer Sys-
tems.” Marion Ball, of Temple Univ.’s
Health Services Center, will discuss the
status of hospital dp use; and Dick
Freibrun, of Compucare, Chicago, will
address many of the questions facing

DATAMATION
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hospital executives in a paper titled
“Effective Planning for and Justifica-
tion of Extension of Dp in Hospitals.”

EDUCATION

Most of the sessions on education have
to do with educating people about data
processing. Of these, one is a must for
nearly every conference attendee:
“Business Data Processing Education
—A Decade of Failure.” Thomas J.
Cashman of Long Beach City College
is conducting the controversial session
in the form of a debate. His contention
is that the dp industry has failed to
define the type of training it wants
from the educational institutions. Gary
B. Shelly, an independent consultant,
will present the other side of the coin
with “Why Industry Won’t Hire Your
Graduates.” Given this unresolved con-
flict, it is unfortunate that the session
on “University Computer Curricula”
won’t have representation by the hiring
industries; the panelists are highly re-
spected industry figures, but all are
from universities.

Of the three sessions on computers
as tools for education, the one on
“Technological Aids for the Physically
Disadvantaged” deserves attention.

Beyond those, “Continuing Educa-
tion and Career Development for
Computer Professionals” looks good.

April, 1974

MANUFACTURING

As with many application sessions at
the Ncc, a nine-session program on
manufacturing will have only one for-
mal paper. The others primarily will be
illustrated experiences of the speakers.
And these talks, hopefully, will gener-
ate discussion from the audience.

Two speakers from 1BM, Theodore
A. Bakalar and Dennis Sears, hope for
audience interaction when they open
the program with a step-by-step discus-
sion on how to get into a large total
manufacturing information system.
Using movies and magnetic boards,
they’ll outline the anatomy -of such a
system, starting with automation of the
receiving function, then purchasing,
and then further areas, should the user
—or his management—be interested.

The program organizer, Thomas J.
Archbold -of International Harvester
Co., said the program is aimed not so
much at the-dp professional as at the
“functional- people.” He defines these
as the production scheduling superin-
tendent, materials manager, plant
manager or work manager. “These are
the people you've got to turn on.
They’ve got to be convinced that the
system is theirs. That it will be turned
over to them and that it will work.”

While it would be ideal if that kind
of audience turned out, Archbold says
people who design systems also will

benefit from hearing experiences of

‘persons -who. already have. The pro-

gram will explore experiences of
manufacturers with numerical control
and computer graphics and will trace
the implementation of manufacturing
information systems.

Archbold will present a paper on the
installation of an on-line system in In-
ternational Harvester’'s Melrose Park
plant. It is his experience that man-
agement and user acceptance of these
systems has been enthusiastic. “The
problem is doing enough for them.
We're constantly turning down proj-
ects they want.”

But it’s a constant monitoring task.
“A request from a user to install $20K
worth of printers to save $75K is
turned down because it isn’t a big
enough saving. You've got to watch
costs. And your figures must be as
good as those of the accounting
department.”

RETAILING AND
DISTRIBUTION
SYSTEMS

“The major preoccupation in retailing
in the *70s has been and will continue
to be point-of-sale,” says Gerald T.
Montgomery of J. C. Penney Co., or-
ganizer of the retail program. The
problems facing all retailers using POs
will be explored not just from the

51



__

PROGRAM

P

standpoint of capturing the data, but
also from the standpoint of getting
some distributed- intelligence within the
retail environment. Montgomery says
the Pos devices are being used for mer-
chandising information now but other
things could be happening.

He feels, probably correctly, that the
session on “What Manufacturers
Would Like to See Happening in pos”
will be a winner. This is a four-parter
with the final two parts scheduled in
the distribution program, chaired by
Vernon L. Schatz, vice president, In-
formation Systems, The Jewel Com-

pany.

GOVERNMENT

Five sessions have been organized by
Verne H. Tanner, Jr., of the National
Assn. of State Information Systems
(Nas1s), and two of them look like hot
topics. The first, on law enforcement,
is titled: “Do the Systems Really Pro-
vide the Information and Safeguards
Promised—A New Look.” Chaired by
Glen Pommerening of the U.S. Dept.
of Justice, this discussion will present
the advances made in the field and
question the efficiency of those
systems. . }

The second winner, “Security, Pri-
vacy and the Information Processing
System,” headed by Kenneth Orr,
formerly dp director of security for the
State of Kansas, will use the HEW Sec-
retary’s Advisory Committee report on
“Records, Computers' and the Rights
of Citizens” as a springboard for dis-
cussion. (Willis Ware, the chairman of
that advisory committee, won’t be on
the panel, unfortunately. Instead, he
will be giving a presentation on fair
credit reporting as part of the “Special”
program.)

Tanner feels both of these govern-
ment sessions will draw big crowds
since “everybody’s worried about law
enforcement these days and every-
body’s an expert on security and pri-
vacy.”

Another topical session of potential
interest to non-government people is
on “Transferability of Government In-
formation Systems, Problems and So-
lutions.” Tanner is chairing this one
and says it will cover the gamut of
applications syvstems sharing tech-
niques that could be of interest to any-
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one in data processing, not just in gov-
ernment dp.

FINANCE

The finance program lasts only two
days and has only five sessions. But of
the five, two are on extremely timely
and interesting topics. One is “Elec-
tronic Funds Transfer and Check Col-
lection Developments,” a subject re-
cently stirred to life by the Federal
Reserve Board (see Feb., p. 51). The
second is “The Auditor/Edp Manager
Relationship.” Now that the auditors
have had some time to work on the
subject, they may be able to present a
checklist of items to help the dp man-
ager make his installation auditable
and secure. Unfortunately, the people
presenting papers are, again, from ac-
counting firms that belong to the “big
eight.” But two—Haskins & Sells, and
Touche Ross & Co.—had firsthand ex-
perience with Equity Funding and. this
adds a note of timeliness to the pro-
gram. The session just might have been
better rounded out if a dp manager or
two were included to tell their view of
the “relationship.”

And, yes Virginia, there are com-
puter company startups these days and
even sources for capital. Three panel-
ists at a session titled “Venture Capital
for Computer Companies” will explain
the factors involved in raising capital
for companies. One is Gene Amdahl,
founder and president of Amdahl
Corp., Sunnyvale, Calif., whose major
investor is also its biggest customer.
Amdahl, an architect of the 1BM 360
line, is developing large-scale comput-
ers to compete with 1BM’s 370 line.
He’s had difficulties with its initial pub-
lic stock offering and now is seeking to
move a major share of manufacturing
operations to Japan, home of Fujitsu,
its biggest backer.

INDUSTRIAL
PROCESS CONTROL

Management once couldn’t be sold on
computers in process control unless
they could replace a bank of 20 people,
says Dr. William D. Tabachnik,
chairman of this session on industrial

process control. Today’s concern over

energy and materials shortages has
changed all of that as management ac-
cepts the other benefits of optimizing
automation. Among these: controlling
the undesirable side effects of some
processes, such as air pollution; in-
creasing the reliability of the manufac-
turing process; anticipating impending
failures of processes; and even looking
at the way products are manufactured.

Tabachnik, who is head of man-

agement sciences programs with Mobil
Oil Corp. in New York, ponders, for
instance, whether the petrochemicals
from which products such as paper
plates and cups are made shouldn’t first
be used in the production of heating
fuel, with the residue of these chemi-
cals then to be used for paper plates
and cups. “You’d have an ugly prod-
uct, but it could be brightened up with
dyes.”

Tabachnik also thinks that crude oil
might eventually be found to be too
important to be used to power auto-
mobiles, and instead be used to make
proteins. “Crude oil may soon be used
to feed the world and something else
will be found to power it,” he says.

It is this kind of thinking that serves
as a backdrop for a four-session discus-
sion that will cover hardware and
software concerns relating to industrial
processes, the application of computers
in the R&D lab (this should be a well-
attended session), computer system
design for control applications, and
system simulation and interaction.
Most will be accounts of. actual appli-
cations, primarily with minicomputers
front-ending large centralized comput-
ers. Process. control designers have
noted with satisfaction the recent shift
from centralized computers to local-
ized minis and microprocessors that
take care of data acquisition that then
is integrated at the large computer site,
Tabachnik stated.

ARCHITECTURE
AND HARDWARE

The hardware sessions are always near
the heart of the conference, and always
seem to concentrate on the “gee-whiz”
aspects of the industry. This year’s
program is no different. Spanning 11
sessions, the topics will include super-
computers, mass memory systems,
voice recognition, associative process-
ing, and graphics. Conspicuously ab-
sent is any overview of hardware direc-
tions or any discussion of how the
pieces fit together. Microcode also
seems to be given short shrift.

Charlie Hobb’s session on “Intelli-
gent Terminals—Rationale and Impli-
cations” might be quite good, and al-
though “Mass Memory Systems” may
not be a hot topic for another year or
two, many attendees like to hear what
the latest big numbers for capacity and
density are. The paper on “STARAN
Parallel Processor System Software” in
the session on “Associative Processing”
or the one on “sTARAN Parallel Proces-
sor System Hardware” in the session
on “Operation Status of Large-Scale
Data Processors” could be very inter-
esting if the Goodyear Aerospace peo-
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ple are able to retease any hard data on
using their machine for commercial
file management—information that
was promised nearly two years ago at
the last Fall Joint Computer Confer-
ence in Anaheim.

Finally, the papers in the session
“Architectural Parameters” will prob-
ably be too heavy for most.

TRANSPORTATION

The Arabs and the economy have ac-
cidentally combined forces to make the
topic of one of the transportation ses-
sions, “Equipment Control in Trans-
portation,” quite topical. Given the
problem of finding gasoline to get to
work, we can all sympathize with the
needs of the transportation industry.
The session on equipment control will
discuss the efficient allocation of re-
duced inventories and, we presume,
reduced fleets of vehicles.

Also, since so much of data com-
munications has been pioneered by the
airlines for seat reservations systems,
many of those who plan to spend their
time in computer networking and
communication systems sessions might
benefit from popping in on “Commu-
nication Nets in Transportation,” a
session chaired by a participant from
Eastern Airlines, We suspect “Com-
puterized Transportation-Distribution
—A User Overview” might be good,
too.

SOFTWARE
SYSTEMS

The software sessions are interesting
because of the people involved in
them. The participants from data pro-
cessing’s first slice of history will be on
parade at the conference, it seems.
Hermann H. Goldstine, one of the
movers of the World War II project
that led to the development of the
ENIAC, will be a panelist in the session
on program debugging. Goldstine
worked with John von Neumann,
among others, during his career, and
hopefully he’ll have something to say
about debugging the early machines.
Capt. Grace Hopper, one of the
world’s first programmers and one of
the principal figures in the develop-
ment of cOBOL, will be a panelist at the
interesting-sounding session on “Soft-
ware for Computer Systems Acquisi-
tion.” Carl Hammer and Fred Brooks
are on the panel also.

We have heard Peter J. Denning
(chairman of part II of the session on
“QOperating Systems”) referred to as a
“bonafide oracle,” but although the
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papers in his session are on an impor-
tant topic, performance of virtual stor-
age systems, they may be extremely
difficult ones. The paper on ‘“Verifiable
Secure Operating System Software” in
part I of the session also could be
meaty and important but tough. Two
other involved, basic research papers,
“Provable Programs and Processors”
and “A Language-Independent Pro-
grammers’ Interface,” somehow got
sandwiched in with papers on tic-tac-
toe and robots in the “Artificial Intelli-
gence and Related Topics” session.
Second in importance to the session
on “Software for Computer Systems
Acquisition” may be the four-hour
double session on “A Large Real-Time
System Development,” a Bell Labs
presentation on SAFEGUARD that gets
into project management and control

" as well as the technical stuff.

COMPUTER
NETWORKING

Thomas N. Pyke, Jr. of the National
Bureau of Standards has organized this
seven-session program on computer
networking. Mr. Pyke believes “It’s
about time the user was put back in the
network,” and hopes the sessions will
do just that.

The presentations are designed to
from the wuser’s viewpoint,
what’s good, what’s bad, what works,
and what doesn’t work, “not just the
technology but the end service.”

In the session he’s chairing, “Com-
puter Networking—The Users’ View-
point,” two different types of users will
talk about their problems. Dr. Joe
Wyatt of Harvard, representing a large
group using network-based services
from varied sources, will discuss the
lack of conventions and standards
across systems. Representing the other
type of user will be Davis McCarn,
National Library of Medicine, whose
information system is accessed nation-
ally through a network service. His
concern is with determining how well
his service is being delivered and assur-
ing quality service for end users.

David Jasper of Control Data

Corp., in “Large-Scale Computer Net-

’

work Experiences,” will focus on the
vendor’s viewpoint. Panelists, all heads
of nationwide computer service net-
works, include William Klink of Inter-
national Time-Sharing, Dr. John Luke
of csc’s Infonet, Dr. George Feeney
of GE, and Richard Crandell of Com-
Share.

Another session, ‘“Network Inter-
faces,” has an interesting-sounding
paper titled “Interfacing Communica-
tions Networks to M System/360

and System/370 Host Processors—An
End-User’s Viewpoint.”

INFORMATION
MANAGEMENT
SYSTEMS

One of the most important presenta-
tions of this Ncc will surely be the
Final Report on the 1BM Security
Study to be given by Lee Danner of
1BM. In addition to highlighting the
IBM project, reports will be given by
three non-1BM study sites. Most of the
audience will probably be there to find
out if 1BM got its $40 million’s worth
from the security study that Vince Lear-
son touted so widely. (It is also an-
other of those topics that has been
fractionated by the Ncc program; three
papers are here and pieces of it will be
found under the government and fi-
nance programs. )

Another impressive topic to be cov-
ered under “Information Management
Systems” will be the.“copbasyL and
Guide/ Share Proposals:on Data Base
Management Systems.” The proposal
work done by these groups has been
widely publicized, so what we hope to
find in this session is the wrap-up—at
least a temporary wrap-up.

MANAGEMENT
ACCEPTANCE

This group of eleven sessions, orga-
nized by James A. Schweitzer of Xerox
Corp., is for those responsihle for
overall use of computer resources—
anyone who has to make a decision on
computer utilization. Charge back
pricing, managing data centers, dis-
tributed computing vs. networking,
and the concept of utility computing
will be discussed.

One of several promising sessions is
“The High Cost of Software: Causes
and Corrections.” Organized by Rich-
ard H. Thayer, USAF, the presentations
will presumably hinge on the massive
AF study of the subject described by
one of the panelists, Barry Boehm, in
his DATAMATION article (May 1973, p.
48).

The session on “Computer Center
Management” probably should have
been called ‘“University Computer
Center Management” as seven of the
eight panelists are from universities
where management problems may
differ from those of other shops.

Schweitzer sees the session on
“Charge Out Systems for Management
Acceptance & Control of the Com-
puter Resource” as the most important
to general managers because it repre-
sents computer use in terms of dollars.
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“LADIES AND GENTLEMEN, air
traffic control has advised us that there
are currently delays of thirty minutes to
an hour at O’Hare International, and
they have assigned us to a holding pat-
tern. In the meantime, if you’ll look to
the left you’ll get a marvelous view of
Keokuk, Towa and the Mississippi . . .”

This is often your first introduction
to Chicago, crown jewel of the Mid-
west, hog butcher of the world. O’Hare
International Airport is the busiest in
the world. Consider that for a mo-
ment: busier than Kennedy, L.A. In-
ternational, or London’s Heathrow.
During periods of high traffic density,
delays are frequent. Add to this the
chimerical nature of the weather and
there’s a good chance your arrival in
Chicago will not be on time. This
should serve the point up the first ca-
veat to the Chicago bound traveler:
don’t make any plans predicated on a
punctual arrival, especially if you are
flying on a Friday or Sunday evening.
The odds don’t favor it.
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Once you have arrived, however,
you’ll find collecting your baggage and
getting into the taxi line a fairly easy
procedure. That’s right—a taxi line.
During the early evening hours there
are never enough taxis at O’Hare to
accommodate everybody. It’s just like
visiting the bakery, you take a number
and wait.

Once in the cab you’re in for a
welcome surprise. Most Chicago cab-
bies, unlike their New York brethren,
are bastions of honesty and good
cheer. You’ll find them particularly
helpful if you're looking for tickets to a
Cubs game or a special restaurant.
That is not to say that some unwary
travelers haven’t been given Le Grande
Sightseeing Tour on their way into
town. But honestly, there is nothing to
see on the way to Chicago.

So if a driver offers to take you on
the “scenic route” via Des Plaines,
Park Ridge, and Skokie, remember

that you either have to be completely

masochistic or severely depressed to
make a trip like that worthwhile. Ask

the driver which route he intends to
take. If he says Kennedy Expressway
or Dan Ryan Expressway just nod
your approval. Anything else and
you'd better ask him, “What’s wrong *
with the Kennedy?”

Chicago is the world’s greatest con-
vention city. Never mind Miami or At-
lantic City; their days as number one
went the way of the passenger pigeon
and the Dodo bird. Chicago is specific-
ally geared to conventions and conven-
tioneers. Consequently "~ you’ll find
everybody from the bellhop at your
hotel to passersby on the street ready to
help with directions and advice. The
directions are not always accurate, nor
the advice terribly good, but it’s offered
just the same.

In the world of convention centers,
McCormick Place must surely rank as
Valhalla for both exhibitor and con-
ventioneer alike. It is actually the sec-
ond convention center to bear this
name; the original McCormick Place
burned to the ground several years ago.
Local rumors persist that the fire was
set by a disgruntled exhibitor who,
having braved its winter drafts for one
day too many, sought to duplicate the
famous act performed by Mrs. O’-
Leary’s cow. The city father (Hizoner
Mayor Richard J. Daley), decided to
rebuild the Place. Heated in winter, air
conditioned in summer, acres ‘of floor
space, even passable restaurants high-
light McCormick Place II and restore
Chicago to its rightful place as king of
the convention cities.

There’s no shortage of entertain-
ment in this city. If sports is your bag,
try to see a Cubs game. They’re played
in crumbling old Wrigley Field on the
Near North Side, a decaying relic of
the days when baseball players wore
handlebar mustaches, and why would
anyone want to play ball at night? Be
forewarned though that Chicagoans
are the most avid fans to be found on
the globe . . . root for their side.
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ON THE AKEFRONT

Looking for night life? Cocktail
lounges abound and many have top-
flight entertainment. If you're inter-
ested in seeirng the show biz superstar
doing his or her thing, Mr. Kelly’s has
featured just about every ‘“name” at
one time or another. The Playboy
Club, premiere showcase for that mul-
timillion dollar empire, has been noted
for introducing some excellent young
performers to the world. The prices are
surprisingly low—don’t forget youw’ll
need a key.

Chicago didn’t invent the singles
bar, but judging from the action in the
Rush Street district, the city has taken
this newest American institution to its
heart. If the college-grad, turtleneck
sweater set is your field of battle, you’ll
find the field large, and the battle well
joined at Butch McGuires, supposedly
the most famous singles bar in middle
America. It’s crowded and noisy, but
then so was the Argonne Forest. The
overflow from Butch’s usually finds its
way to Jay’s, right in the same neigh-
borhood, while the beer drinking boys
are busy lapping up the suds at the
Public House. For 25¢ a glass, why
not? Your taste a bit older, more so-
phisticated? Try the Maple Lodge. Or
if you want to mellow out on some
good ’ol folk music The Earl of Olde
Towne is a fun place.

Speaking of Olde Towne, don’t
leave Chicago without seeing it. Sure
it’s a bit touristy, but then you’re a
tourist aren’t you? Lots of atmosphere
and specialty shops: a good place to
find the little gifts you're supposed to
bring home for the kiddies.

Whether you're a gourmet or
trencherman, Chicago has a restaurant
for you. Like Italian cooking? Arman-
do’s is the best. Or perhaps ein
Deutsches essen? The Red Star Inn has
been famous for fine German food
since the days of the Kaiser. Polynes-
ian? There’s Trader Vic’s. In addition
to some excellent exotic dishes the

April, 1974

Trader has the largest selection of pot-
able potions to be found anywhere. If

Oriental food is your meat, then Fuji is-

your restaurant. Good food, fabulous
atmosphere, and you’re treated like an
honored guest. Finally, for that good
old American menu with some fantas-
tic variations, try the Blackstone Grill
at the Blackstone Hotel.

Never let it be said that Chicago is
without culture. If you're into mu-
seums check out the Field Museum of
Natural History. Its exhibits are fa-
mous throughout the world. In fact,
you should also visit the Adler Plane-
tarium. This clever little invention of
Karl Zeiss can send you on a trip to
outer space in the comfort of a reclin-
ing chair, (without a funny little ciga-
rette, even).

The Chicago Symphony Orchestra is
considered one of the finest in the
world, regardless of who is conducting.

Chicago has a crime problem. So
does every other big city. (Would you
believe that Denver has the highest
large city crime rate in the nation?) Be
prepared to take the same precautions
you would when traveling the environs
of any megalopolis. Don’t carry large
sums of money. Traveler’s cheques are
popular for good reason. Don’t carry
your wallet in your hip pocket; pick-
pockets will consider you an easy
mark. Avoid areas that don’t cater to
tourists, and try traveling with a friend
—you’ll be less of a target.

Once you’re firmly ensconced in the
city, cabs abound. They’re reasonable,
and seem to thread their way through
the most intimidating traffic. Most
Chicago cab companies use the old
Checker Cabs. If you've been wonder-
ing what happened to rear seat leg
room in today’s cars, youwll find
Checker has a monopoly on it.

If you prefer to drive a rented car,
go ahead. This is one city you can
drive in without enduring the slings
and arrows offered by New York or

by Donald A. Barrett

San Francisco. As in other big towns,
traffic is heaviest from 3:00-7:00 p.m.

Riding the “El” is an adventure in
itself. The main elevated rail system
circumnavigates the “Loop” on Wa-
bash, Van Buren, Wells, and Lake. It’s
a fast and reliable method of transport.
Just be ready to exit at your stop or
you might find yourself like that fa-
mous rider of the Boston M.T.A., a
guy named Charlie, who never re-
turned.

When the show is finally over, and
you’ve spent five harried days being
told more about computers, and Chica-
go, than you ever wanted to know, bet-
ter give yourself at least two hours to
get back to the plane.

Take solace—next year’s NCC will
be in sunny California! O
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PRODUCT PREVIEW

peripherals

DATAPRODUCTS CORP.
Woodland Hills, Calif.

Line Printer
“Reduced manufacturing costs and

simplified design” are given as the chief
reasons for this 136-column, 600-lpm
line printer being priced at $8,700 to
oem’s in unit quantities. The 2260
looks almost exactly like the 300-lpm

e

Booth 309

unit introduced just over a year ago, so
perhaps “simplified design” means a
larger pulley. Both the ribbon and pa-
per controls are servo driven, instead
of using complicated mechanics to per-
form these functions. Other nice fea-
tures of the 2260 include a reduction
in the number of circuit boards down
to four types, helping to generate a
mean-time-to-repair figure of 30 min-
utes. Operators will appreciate the fact
that the characters on the 2260’s drum
have been. distributed in such a way as
to reduce sympathetic sound patterns,
and the printer even comes stock with
acoustical damping.

FOR DATA CIRCLE 271 ON READER CARD
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MEGADATA CORP.

Bohemia, N.Y. Booth 925

Oem Peripherals
One of the earliest manufacturers to

enter the intelligent terminal market
will arrive in Chicago with a raft of
oem peripherals. Topping the list are
floppy disc systems—either standard or
IBM compatible—complete with termi-
nal interfaces, formatter, and control-
ler. Up to three additional drives can be
added to the P1001 FDs product line.
Pricing starts at $3,750 per system in
typical oem quantities.

FOR DATA CIRCLE 280 ON READER CARD

Printers ranging in capability from a.

30-cps unit up to a 300-pm line print-
er will also be displayed. Upper- and
lower-case printing is featured, as are
80- and 132-column line lengths. Pric-
ing is $2,500 for the 30-cps unit, and
up to $11K in quantities for the 300-
Ipm model.

FOR DATA CIRCLE 282 ON READER CARD

1BM compatible 7- and 9-track tape
drives ranging in speed from 25-75 ips
and having densities of 200, 556, or
800 bpi will also be shown. Up to three
drives can be supported by the control-
ler. Including interface and formatter,
pricing starts at $5K per system, de-
pending on specific options and quanti-
ties.

FOR DATA CIRCLE 281 ON READER CARD

STANDARD MEMORIES, INC.
Ft. Lauderdale, Fla.

Oem and End User Memories
In addition to a line of oem memory

stacks and add-on memories for the
Digital Equipment ppP-11 and General
Automation SPC-16 minicomputers,
sMI will have information on expand-

Booth 1041 .

ing 360/44 memories up to 1 mega-
byte, and 360/30 models up to 512K
bytes. The sM440 and 300 memories
are said to be completely transparent in
operation and available within 30 days.
Modifying the 360/44 up to a mega-
byte costs $200K, with the 360/30
upgrade to a full half-megabyte priced
at $80K.

FOR DATA CIRCLE 284 ON READER CARD

TRUE DATA CORP.
Santa Ana, Calif. Booths 334, 336, 338

Oem Card Readers
We're told that True Data Corp. has

been so busy delivering upwards of a
thousand units of its first card reader
design that it just hasn’t had a chance
to develop any new products! Whether
that’s true or not, the models 400 and
800 are departures from the originals,
chiefly in their ability to read punched
or marked 80-column cards—and even
read both types intermixed. One possi-

ble deficiency in the first designs, that

of not being able to bounce light off of

very dark brown or blue cards, has
been corrected. The model 400 oper-
ates at 200 or 400 cpm, while the 800
operates at 300, 400, 600, or 800 cpm
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rates. The 400 is priced at $2,095 in
single units, and the 800 goes for
$2,395.

FOR DATA CIRCLE 276 ON READER CARD

REMEX DIV. EX-CELL-O CORP.
Santa Ana, Calif. Booth 325

Minicomputer Storage
The rRFs7400 is one of the first floppy

disc systems we've seen all ready to
attach to some of the more popular
minicomputers, including the Digital
Equipment ppp-11 and Data General
Nova series. The disc system is avail-
able as a single- or dual-drive IBM-
compatible unit, and prices, including
power supply, start at $2,995. Deliv-
eries commence in July.

FOR DATA CIRCLE 304 ON READER CARD

WANGCO [NC.
Los Angeles, Calif.
Booths 843, 845, 847

Oem Disc Drive
With the models 2222 and 2422, this

manufacturer has probably developed
every conceivable combination of 1BM
2315 and 5440-type cartridge disc
drives. The front-loading Series-F
model 2222 has a capacity of 50 mega-
bits on each of its two cartridges, one of
which is fixed, and the other remov-
able. The top-loading Series-T model
T2422 specifications are the same, and
both drives share a transfer rate of
approximately 2,500 Kkilobits per- sec-
ond. There has been some trouble for
oem’s in solving the intricacies of re-
cording at 200 tracks-per-inch, but
Wangco claims it has successfully
shipped such units. Prices for the 2222
and 2422 models are approximately
$3,200 each in orders of 100.

FOR DATA CIRCLE 278 ON READER CARD

TALLY CORP.
Kent, Wash. Booths 322, 324, 326, 328

Paper Tape Reader
One of the model 2050’s best features

is its ability to read oiled or discolored

paper tape at speeds up to 250 cps. The
device is a photoelectric reader priced
at $275 without electronics or $375
with controls in unit quantities.

FOR DATA CIRCLE 303 ON READER CARD

FABRI-TEK INC.

Minneapolis, Minn. Booth 345

Replacement Memory

A plug-compatible bulk core memory
system has been developed to replace
the drum memories used on GE-Pac
4010 and 4020 process control sys-
tems. The core memory is field ex-
pandable to over 800,000 words in a
single standalone cabinet, and add-on
cabinets are used for expansion up to 2
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megawords. The sc4510 memory dou-
bles the bit transfer rate through the
existing coupler on the Ge-Pac, and by
using a new GE high-speed coupler,
transfer rates up to 3.3 megahertz can
be achieved. The price is $85K; first
units have gone to the field.

FOR DATA CIRCLE 298 ON READER CARD

PERTEC CORP.
Chatsworth, Calif.

Flexible Disc Drive

One could easily have predicted that
Pertec would enter the floppy disc
drive race, but the official notice of it is
significant because of the manufactur-
er’s size and experience in the periph-
eral field. Oem’s are probably dizzy by
now looking at floppy disc specs, so
we’ll only give those we think most
important: 1BM compatibility, remov-
able media, totally pc powered, and a
10,000-hour head life. The error rate
specification reads one per 10° recov-
erable, and one per 10!2 non-recover-
able. Single units are priced at $650
each, but a more typical order might
be for 100, dropping the per unit price
to $500.

FOR DATA CIRCLE 286 ON READER CARD

Booth 655

FACIT-ADDO, INC.
Secaucus, N.J.
Booths 1069, 1071, 1073

Oem Cassette Drive
The Philips-type cassette is far from

dead as a convenient means of periph-
eral storage, and Facit will be showing
a handsome single-drive unit to oem’s.
The 4203 is fully ECMA-compatible, re-

cords at 800 bpi, and runs at either
3.75 or 7.5 ips. It can be equipped with
either a parallel or Rs-232c interface,
and even a 256-character buffer. Prices
in quantities of 50 are set for $2,205,
with availability slated for mid-year.
FOR DATA CIRCLE 294 ON READER CARD

KENNEDY Co.

Altadena, Calif. Booths 839, 841

Oem Tape Transport
It would seem that most of the new
features in the models 9000-2 and
9000-3 tape transports can be classed
under the heading of improved per-
formance in error recovery opera-

tions. Available in 7- and 9-track,
NRz1/ phase-encoding, or straight NRZI
versions up to 1600 bpi, both versions
have an automatic-scanning circuit
which varies the threshold levels during
read/backspace operations. During
normal read operations the threshold is
selected for optimum data reliability.

Sunnyvale, Calif.

Oem Storage Peripheral

The Datacord pi-112 is a digital
cartridge storage system that looks
like a viable competitor to similar
offerings from 3M, Tri-Data Corp.,
and others. Unfortunately, no inter-
face yet exists that would allow an
end user to hook it up to an Rs232
plug, but perhaps some oem will
develop one, as the p1-112 seems to
have lots of good features. Each
removable cartridge can contain up
to 76 megabits of storage, with a bi-
directional read/write speed of up

AMERICAN VIDEONETICS CORP.

Booth 821

to 125 ips yielding a 100 kilobaud
transfer rate. Start/stop times range
between 3 and 40 msec, and record-
ing is done either in phase-encoded
or NRz1 modes. The use of a capstan
larger in size than the diameter of
the cartridge tape reel to positively
drive the tape past the read/write
head eliminates the need for reel
motors, tape tensioning arms, or
complex braking systems, and holds
the price of the pI-112 down to
$2,285 for single units.

FOR DATA CIRCLE 277 ON READER CARD
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When a read error is detected the cir-
cuit shifts gain until the data can be
recovered. Any data error triggers the
threshold logic to run through four
stages of  attempting to retrieve the
data. Prices start in the region of
$3,500 for the NRz1 format model, and
range up to $4,200 for the dual-density
unit. i

FOR DATA CIRCLE 285 ON READER CARD

DATARAM CORP.

Cranbury, N.J. Booths 267, 269

Add-on Memory
The DR-1200 memory system is avail-
able in 8K and 16K versions for aug-

menting the main memory capacities
of Data General Nova 1200 and Digi-
tal Computer Controls D-116 equiva-
lent. The plug-in pc board is priced at
$2,840 for the 16K version.

FOR DATA CIRCLE 295 ON READER CARD

ELECTRO-TEC CORP.

Blacksburg, Va. Booth 375

Oem Strip Printer

The model W strip printer can print
two-line strips at a rate of 120 cps. It is
priced at $750 each in quantities of 25.
Also on display in this booth will be
the model P-212, a three-inch 12-col-
umn printer capable of printing at 200
lines-per-second, it’s claimed.

FOR DATA CIRCLE 291 ON READER CARD

Anaheim, Calif.

Disc Storage Units

The 1035 Disc Storage Facility is a
double density 3330-type disc pack
system offering 1BM 370 users up to
1.6 billion bytes of on-line storage
per 1035 system. There is a choice
of 100 and 200 megabyte packs for
the system’s eight spindles, with all
storage accessed in approximately
30 msec and transferred at 806
kilobytes per second. Standard 1035
features include microprogram load

CALIFORNIA COMPUTER PRODUCTS, INC.

Booth 701

files, on-line diagnostics, write lock-
out, command retry, command
chaining, record overflow, rotation-
al position sensing, write format re-
lease, and multiple request capabili-
ties. Leasing prices for the 1035
were not available at this writing,
but the system, complete with con-
troller and eight spindles sells for
approximately $225K.

FOR DATA CIRCLE 300 ON READER CARD

Calcomp’s Century Data division
will be showing the initial member
of an interesting disc storage series
named Trident. The Trident drives
- use a cut down 1BM 3336-type disc
pack with five recording surfaces
plus an additional surface that ac-
commodates servo track position-
ing. Many of the specifications of
Trident read like 1BM’s 3330 system,
including the 384 track-per-inch
density holding up to 822 cylinders,

and the 806 kilobyte transfer rate.
The mean access time is around 25
msec in a range of 6-55 msec. The
first three models of Trident will be
available in 25, 50, and 80-mega-
byte capacities and will include
complete air flow systems, power
supplies, control and data electron-
ics, plus logic for synchronizing the
read/ write timing to the pack. Price
quotes will be available at the show.
FOR DATA CIRCLE 301 ON READER CARD
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terminals

MOHAWK DATA
SCIENCES CORP.
Utica, N.Y.

Remote Job Entry
As the power of the computer steadily

spreads away from the central site, the
requirement for equipment that can be
operated by non-dp oriented personnel
increases. The 2300 Terminal Process-
ing System’s features might just make
it one of the best RJE terminals for
such users to operate, as they include
completely transparent BM 2780 and
3780 communications protocols, to-
gether with a tutorial crt display. In
addition to the crt, a 4K processor,
230KB fixed-head disc, 300-lpm print-
er, and 300-cpm 80-column card read-
er make up the 2300. Optionally, the
system can be configured to include
one or two cartridge tape drives. Con-
figurations like these rent from $595
to $785 per month and will be shipped
in August.

FOR DATA CIRCLE 293 ON READER CARD

Booth 551

LEAR SIEGLER, INC.

Anaheim, Calif. Booth 117

Crt Terminal

The apM-2 is the bigger sister of the
ADM-1 crt terminal introduced in the
middle of last year that sold for around
$1,500. The Apm-2 is $900 dearer at
$2,400, but for that difference oem’s
get a detached keyboard containing
nearly 100 separate keys, including up
to 16 function keys. The screen holds
up to 24 lines of 80 characters, and an
option is available for up to five mem-
ory pages. The microprogrammable
unit has all logic located on a single

circuit board to enhance reliability,
and indicator lights that clearly show
what mode the unit is operating in.
Options include polling and free form
mode to a printer, tty compatibility or
Rs232 interface, editing features, and a
10-key numeric pad.
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COMPUTER DEVICES, INC. .
Burlington, Mass. Booths 219, 221

Printer Terminal
In addition to its line of portable 30-
cps terminals, cpI will be showing the

DATAMATION



Of course there are too many daia
bimdlers. Witlh Acco, you omly mneed o

The Acco concept is simplicity itself. our extra-strong Dataflex® Accodata binders come with

Just three binders from our complete polypropylene covered steel posts retractable hooks for hanging at no
line are versatile enough to handle with 8” burst or unburst binding extra cost. Ask your Acco dealer for
virtually all your data binding needs. capacity: top and bottom loading. details on these popular Accodata
P1P (Heavy-duty, rigid 90 pt. All feature multi-hole spacing-so one binders, or write for our complete
Accohide*), P4P (Economical 20 pt. binder can hold a wide range of 4/color catalog. Accodata binders.
genuine pressboard), and P6P different size data forms. The Acco You only need 3. The Acco concept
(Flexible 23 pt. Accohide). All feature concept is simplicity itself. And, all is simplicity itself.

our 147" x 11” P1P, P4P and P6P

ACGCO

P1P/90 Pt. Accohide ¥

ACCO INTERNATIONAL INC.
5150 N. Northwest Hwy., Dept.
Chicago, lllinois 60630

New York, Los Angeles, Boston, Canada/England/Holland
Mexico/Venezuela/El Salvador/Jamaica/Japan/New Zealand

P4P/20 Pt. Genuine Pressboard

*A chemical resin

P6P/23 Pt. Accohide
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PRODUCT PREVIEW

8330, a 132-column printer terminal
intended for time-sharing or direct
computer 1/0 applications. The buf-
fered terminal is switch selectable be-

tween 10, 15; and 30 cps speeds, and

prints a full 94 character Ascn set that
includes both upper- and lower-case
fonts. Up to five copies can be gener-
ated by the 8330. Options include a
numeric keyboard and an RS232 inter-
face. The printer is priced at $3500.

FOR DATA CIRCLE 287 ON READER CARD

DIGI-LOG SYSTEMS, INC.
Horsham, Pa. Booths 478, 480

Crt Displays

A small crt screen is the basis of these
two read-only display applications,
with the controller equipping them to
do two different functions. When
equipped with the series 300 controller,
up to 10 displays can be driven display-
ing up to 16 80-character lines. The
ASCII bit-parallel interface accepts
1,200 char/sec asychronous data, with
an Rs232 and current loop hookup op-
tional. Single unit (one display and
controller) pricing starts at $790.
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The model 400 data line monitor dis-
plays all line and data information

flowing between two dp devices. Asyn-
chronous data rates are switch select-
able to accommodate 110, 150, 300,

600, 1,200, 2,400, 4,800, and 9,600
baud transmission. A synchronous
model is also available. Display for-

Crt Terminal

The Teleray series 3700 reveals
some sound design philosophy and
can be equipped with almost every
option ever thought of for a crt
terminal. The 12-inch diagonal dis-
play can show 960 characters ar-
ranged in 12 lines of 80 characters
(or 24 lines of 40 somewhat larger
characters), or 1,920 characters,
arranged in 24 lines of 80. The
3700 generates 128 AscII characters
and displays 95 of them, including
upper- and lower-case fonts. The crt

RESEARCH, INC.

Minneapolis, Minn.

Booth 377

features automatic scrolling and
communication rates ranging from
110-9,600 baud; and RrRs232, TTL,
and current loop interfaces are
available for it. To aid in reliability,
all electronics are mounted on a
single circuit board, with plug-in 1C
chips used to equip the 3700 with
its combination of features. An or-
der for 10 end-user equipped crt’s
prices out to $1,795 each. Produc-
tion‘is set for July; an APL version is
in the mill.

FOR DATA CIRCLE 274 ON READER CARD
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mats include 40 and 80 character by
16-line configurations. Prices start at
$1,420 for the model 400.
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TYPAGRAPH CORP.
San Diego, Calif.

Booth 472

Printer Terminal

The ppP-30 MK Vv is a handsomely
packaged 30-cps impact printing in-
teractive terminal available in read-
only, ksr and ASR configurations. It
prints upper- and lower-case AscIil
characters across a full 132 columns
~and is tty compatible. A built-in
buffer assures full 30-cps (300
baud) print rates for all 128 Ascu
character codes generated. The MKk
v can be used at 10 and 15 cps rates
for slower commo lines, if desired.
Units are priced at $3,500, and de-
liveries have begun.
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WESTINGHOUSE CANADA LTD.
Hamilton, Ontario Booths 941, 943

Crt Terminal

The W-1620 is an unbuffered, interac-
tive terminal designed for time-sharing
and minicomputer usage. It displays 24
lines of 80 aAscit 5x7 dot-matrix char-
acters on its 6.75 x 9-inch screen, and
the character sets offered include both
96 and 128 choices for the separate
keyboard/numeric pad. The 1620 is

" compatible with the tty models 33 and

35, and has a “bottom line” data entry
technique that allows the operator to
follow normal typewriter procedures.
One very nice feature of the 1620 is
that it contains two auxiliary ports that
can be used to connect devices such as
printers and cassette recorders—may-
be even a floppy disc. The crt commu-
nicates in either half- or full-duplex
mode at asynchronous rates ranging
between 110 and 9,600 baud. Initial
deliveries are slated for September for
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Dallas to
Houston
via DATRAN

The new tomorrow for the data processing world is here today!

DATRAN (DataTransmission Company)is now serving customers on the Dallas-Houston
segment of the nation’s only digital communications network designed exclusively for data.

The digital computer is no longer dependent on traditional voice (analog)
communications facilities.Using the DATRAN system your computers
and terminals can now:

m communicate in their own digital language.
m communicate at high speeds up to 1.344 million bits per second.

m communicate with higher availability and at error rates two
orders of magnitude improved over prior rates.

m communicate at the low cost of 75 cents per mile/month at 4.8 KBS and $4.50 per
mile/month at 56 KBS.

DATRAN offers you much more than just these vastly improved digital facilities to solve
your data communications problems. A full range of data communications services —
from systems evaluation to design, from specification to procurement, and from network
management to the highest quality transmission capability — are all available to you right
now. Come grow with DATRAN as we extend the system to Chicago in August 1974 —
and add fully switched service on a national scale in 1975,

Write or call DATRAN's sales headquarters:
7200 N. Stemmons, Suite 300, Dallas, Texas 75247 (214) 634-7390

[DATTRAN
The Data Communications Carrier
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PRODUCT PREVIEW

the 1620, which will be priced to sell
for approximately $1,400.
FOR DATA CIRCLE 292 ON READER CARD

communications
equipment & software

TELEFILE COMPUTER
PRODUCTS, INC.

Irvine, Calif. Booth 128

Communications Controller
If the TCP-64-3 programmable com-

munications controller can deliver on
all the claims made on its behalf, it
must surely be one of the more power-
ful devices offered the end-user mar-
ket. Utilizing half- or full-duplex syn-
chronous data communications modes,
the 64-3 allows up to 16 remote users
to communicate on each of its 16 stan-
dard lines at rates up to 50 kilobaud.
Since it is programmable, the terminals
can be IBM or any other unit, as long
as it speaks either asci or EBcpic. The
64-3 can be configured for standalone
data concentration, programmable
front-end communications preprocess-
ing, store and forward functions (with
optional disc storage unit), message
switching, data multiplexing, and in
powerful data base access configura-
tions. The unit sells for $53,360 and
rents for $890/month on a five-year
lease.
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CODEX CORP.

Newton, Mass. Booth 301

Communications Equipment
The 6BM-303 is intended for full-du-

plex data transmission over wideband
facilities at data rates of 48, 50, 56, or
64 kilobaud. The unit features wide
range automatic gain control, self syn-
chronizing scrambler, extensive fault
isolation and performance monitoring
capability, and digital filtering to limit
out-of-band energy. The GBM-303 is
priced at $7,500 for typical units.
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The local distribution wireline modem
(LbwM) provides short haul data
transmission over local telephone loops
or private cable systems at strap select-
able speeds of 2,400, 4,800, 7,200,
9,600, and 19,200 baud. In orders of 5-
10 units, the LDWM is priced between
$900-1,200.
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The model 900 is a character inter-
leaved time-division multiplexor cap-
able of handling up to 64 lines, four of
which may be synchronous. The de-
vice features automatic speed recogni-
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tion for asynchronous lines. An eight-
line model sells for approximately
$2,200 ($110/month) while a full-up
64 line version typically will sell for
$3,450 ($172/ month).
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INTERFACE MECHANISMS, INC.
Mountlake Terrace, Wash., Booth 1027

Portable Data Capture
The model 9103 portable data recorder

is a battery powered unit composed of
a ruby wand light pen, keyboard and
display, cassette drive, and controls
and indicators. The three most recently
entered fields can be recalled and
edited, if necessary. The 9103 is of-
fered to oem’s for use in bar code read-
ing applications, where differences
among the codes—and the specific fea-
tures required by customers—result in
a price range of $2-3K in single quanti-
ties. First deliveries are slated for mid-
summer.
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auxiliary devices

INTERDATA, INC.

Oceanport, N.J. Booth 571

Operating System

Interdata is now spending more money
on software development than on
hardware engineering (which we think
is a healthy thing for the mini industry
especially) and one of the fruits of these
labors is a new operating system to
complement the recently introduced

.7/32 32-bit minicomputer. 0S/32-MT

is capable of handling real-time tasks
in a multiprogramming environment
concurrently with on-line program de-
velopment and batch processing. Up to
256 levels of task priorities are avail-
able, with memory space allocated dy-
namically by the operating system to
competing disc resident tasks. A mini-
mum system to support 0s/32-MT has
a 32K byte memory, tty, and operator
console. The system is priced at $3K.
FOR DATA CIRCLE 275 ON READER CARD

RECORTEC, INC.

Sunnyvale, Calif. Booth 1001

Computer Tape Evaluator
The cTE-500 is a desk top computer

tape evaluator capable of handling the
relatively new 6,250 bpi recording
standard. Unlike most computer tape
testers, the cTE-500 uses vacuum col-

umns and a read head to more closely
simulate the actual performance of a
tape drive. Among its features are the
ability to initiate tape testing as any
point beyond the beginning of the
tape, alterable bit drop out level, and a
digital printout of tape performance.
Considering that just a few years ago
machines with the 500’s features cost
upwards of $50K, the $7,500 price
seems quite reasonable.
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COMPUTER-LINK CORP.

Burlington, Mass.
Booths 831, 833

Tape Cleaning/Testing
The models 1700 and 1800 magnetic

tape evaluator/cleaners are used to
clean 1600/6,250 bpi and 6,250 bpi
tapes, respectively. They can be set up
to test the tapes from any manufactur-

er’s tape drive, and are available with
special permanent write error detection
and automatic gain control logic to
match 1BM’s latest line of tape drives.
The units are priced at approximately
$9,500.
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RANDOMEX, INC.

Palos Verdes, Calif. Booth 144

Disc Cartridge Cleaners

Minicomputers with cartridge disc sys-
tems are being used more and more in
“line” applications where the physical
environment isn’t always as clean as it
should be, and this manufacturer of

2314 and 3330 disc pack cleaners has
developed two models for cleaning the
popular 2315 and 5440 disc cartridges.
They are, very possibly, the only such
models in existence. Completely auto-
matic in operation, the models 515 and
535 process the cartridges in a special
cleaning solution guaranteed not to
damage or destroy recorded informa-
tion. Priced at $1,500 in small quanti-
ties, the media cleaners will be avail-
able around the middle of July.

FOR DATA CIRCLE 273 ON READER CARD ' |
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World’s oldest living carbonless paper.

Nobody much cares when the anniversary of a product is
announced. So NCR Paper is 20. So carbonless paper did caich
on. So NCR Paper has more experience, more expertise. So

NCR Paper has the broadest line of papers. So NCR Paper can
offer either Black Print or the Deep Blue System (both make intense
images, both are easy-to-read, both copy well on office machines).
So more printers know how to produce time-saving, money-saving
business forms on NCR Paper than with any other carbonless.

GENERAL OFFICES: APPLETON, WISCONSIN 54911
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It is to yawn. You probably only love us because we don'’t get \95,;_\974'203/54/98
your hands dirty like carbon paper. We'll accept that. @gﬁ‘o’ /sgf?
Specify NCR Paper...all carbonless is not alike. ¢ NOR E
5 /Oa/z% %
% &
£ D
APPLETON PAPERS DIVISION "0 vesn s . 10547
CIRCLE 37 ON READER CARD .63



Another Varian first.
HASP based system that
turns your 360/370 into
a nefwork.




And gives you quite a cost/
performance break. Interface
the 360/370 with one of the
Varian family of remote
processing systems. You'll
not only get a more powerful
network. But you can put
the power where you

need it most.

With this extra
distributed computing, perform
your real-time or batch jobs
at the local level. And at the
same time, submit payroll

and inventory jobs to your
central system. It’s the

Varian software that does

it. HASP/RJE with our
powerful VORTEX/VTAM
operating system. And the
Varian V-70 family of flexible
data processing systems.

The result is a hardware/
software combination that
gives you network capabilities
no one else can touch. Add
a HASP based
Varian system

CIRCLE 102 ON READER CARD

The mini Killers \
varian data machiness

and give your IBM 360/370
a break. As well as your profit
and loss statement.

For detailed information
on how our remote processing
system can greatly enhance
the capability of your network,
write for our comprehensive
brochure. Varian Data
Machines, 2722 Michelson
Drive, Irvine, California 92664.

Or call g~ (714) 833-2400.




- SYCOR INTRODUCES THE
SPEED READER.

Corporate Offices: Ann Arbor, Michigan 48104 (313) 971-0900. District Sales Offices: Atlanta (404)
457-1166 « Boston (617) 890-7290 « Chicago (312) 297-5200 « Cleveland (216) 831-8625 « Columbus
(614) 888-8657 » Dallas (214) 521-6710 » Denver (303) 458-0794 » Detroit (313) 355-5770 « Greensboro,
N.C. (919) 274-2964 » Hartford (203) 529-1100 » Houston (713) 688-5224 « Indianapolis (317) 784- 6779
« Kansas City, Mo. (816) 842-7799 « Los Angeles (213) 640-0120 « Miami (305) 233-7121 « Minneapolis
(612) 854-2309 » New York (212) 371-9050 « Philadelphia (609) 665-1170 « Pittsburgh (412) 922-3350
« Portland, Ore. (503) 635-4157 » San Francisco (415) 349-6626 « St. Louis (314) 878-0090 »« Washington
(703) 527-0200. Service Centers in 80 cities. Canada: Sycor International Ltd., Toronto (416) 429-0883.

See the Sycor 340 with Flexible Disk option at the National Computer Conference.
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When it comes to fast data
access, our Sycor 340 intelligent
terminal with its new Flexible
Disk* option has the fastest draw
in the West—or anywhere else.

And still costs less than the
comparable IBM offering.

Like most models, our new
option uses IBM-compatible
diskettes. But the similarity ends
there. Our Flexible Disk’s
positioning time leaves the
others standing still.

For example, it moves to the
center of the diskette (40 tracks)
in 117 msec. Ask our competitors
for their times.

And because it holds two

“diskettes and either one or two

cassettes, our Sycor 340 is the
ideal intelligent terminal for order
entry applications involving

small to medium size customer,
salesman and product price files.

It allows you to manage your
own mini-database.

Best of all, it can be combined
with a host of optional features,
including three speeds of
printers, a card reader, magnetic
tape drives and both asyn-
chronous and binary synchronous
communications.

Ask your Sycor representative .
about our intelligent terminal and
its new Flexible Disk option.

The
speed
reader.

*Patents applied for
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f doves,

and flexible disks,
and the good things

in life.

April, 1974

minals

Last month we invoked the assistance of eighteen white doves and a friend
named “‘Gus” to help us call your attention to our new line of flexible disks.

The response was something else!
We received many compliments on our advertisement.
We also received many orders for our new disks. We thank you.

.If you missed our message, here is what we said.

Information Terminals has the newest flexible disk on the market. To begin with,
IBM offers their Diskettes which are totally compatible with our new disks.
Good for them. Not better than, but 100% compatible.

Fact. We believe ours to be the best. Give us a chance to prove that statement.
No disk from any other company can outperform it.

No disk from any other company can outlast it.

Our new disk may very well be perfect. That's why we absolutely guarantee
each individual disk to be 100% free of errors. There are no exceptions.

And we’re delivering in fine style.

For ordering information and our list of representatives,
Call toll free: (800) 538-7938
In California: (408) 245-4400

Information Terminals Corporation
323 Soquel Way
Sunnyvale, California 94086

L)
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ATTENTION: DATA GENERAL USERS

ONLY DECISION
OFFERS
BIG DISK

PERFORMANCE
AT SMALL DISK
PRICES

New from Decision—A fully integrated, IBM compatible,
floppy disk system with these exclusive features:

[0 read before write address verification

0 16-bit polynomial divisor CRC check

[ automatic data verification and diagnostic mode

O full disk operating system with Fortran

All these extra features to ensure ultra-reliability. Our
floppy disk controller and system is a compatible exten-
sion of our entire line of minicomputer peripherals. Our
software is totally compatible for immediate use should
applications require upgrading to front load cartridge,
top load cartridge, 100 and 200 TPI and the 2314 styles.

This 19" rack mounted system is rated in excess of

5,000,000 passes per track with the heads in contact
with the media. For even longer life, the controller auto-
matically lifts the head when not in use.

Our controller is on a single board, inserts in any Nova-
line* mainframe, and can also accommodate a Teletype
controller and real time clock. Pmally, you get real use
out of 4-slot mainframes.

Our concern for media life and reliability will pay you
dividends in system value. Delivery for instant plug-in
to your Data General Nova in 30 days. For DEC very
soon.

DECISION, INC., 5601 College Avenue, Oakland,
Calif. 94618 or telephone (4 15) 654-8626.

See us at the Computer Caravan

*Trademark Data General
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JPERATIONS

PIX.

The instant RJE system.
Just add peripherals.

Connect your present IBM 360/370 to a phone line with PIX. Give your
distant users a PIX. Add the right IBM or Paradyne card reader and
line printer. That’s instant Remote Job Entry (RJE).

You benefit from PIX because it's
ready-to-use. PIX handles data error con-
trol. Your IBM 360/370 has more time for
applications programs.

IBM software makes PIX work. Stan-
dard OS or DOS readers and writers.
Your systems programmers keep working
on present projects.

Use standard IBM or Paradyne card
readers and line printers at your remote
site. Speeds from 300 cards or lines per
minute up. Your operators and program-
mers will need familiarization, not re-
training.

Either dial-up or leased phone lines can
be used. PIX gives you true full duplex on
standard 4-wire leased lines or two call
dial-up.

Data compression is optional for higher

throughput in most locations. You use the

same IBM software. Many customers use
PIX for teleprocessing between IBM
360/370 computers.

PIX. Remote card reader/line printer
RJE for your IBM 360/370. If PIX interests
you, please ask for a PIX presentation.
There’s much more to PIX. We will be
pleased to tell you about it.

elrEIcly

j Paradyne Corporation o
8550 Ulmerton Road Largo, Florida 33540 (813)536-4771

member of
IDCVA

© 1974
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Introducing the
low-cost Statos 33 Family of
Printer/Plotters.
It broadens your point of view.

It also puts electrostatic gra-
phicoutput in a pricerange that
everyone can afford. Whether
you're now using a combina-
tion of line printers, X-Y plotters
or CRT’s. Whether your output
is corporate reports, pro-
gram listings, seismic analysis,
weather maps, or what have
you — the Statos® 33 family is
the answer.

You can choose from four
output widths. The 82-inch,11-
inch, 147 -inch or the super
wide 22-incher. Which pretty
well takes care of any output
size anyone could want.

If you’ve been thinking
about the advantages of con-
verting your present output
system to electrostatics but
hesitated because of the price,
this new Statos 33 family will
change your point of view.

And for the low initial cost,
none of the advantages of
quality electrostatic printout
has been left out. Advantages
which have made other Varian
Statos printer/plotters famous.
No corners have been cut. With
every member of the low-cost
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varian
data machines
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Statos 33 family you get high
resolution, high accuracy plots.
For printing, there’'s a7 x 11 dot
matrix font character gener-
ator. Alphanumerics (even
Chinese!). Or graphics. Or
graphics interspersed with
words. Or superimposed real-
time data over fixed information
stored in the computer memory
on disc — making expensive
preprinted paper a cost of
the past.

With large and small com-
puter compatibility plus, the
Statos 33 low-cost family puts
most other printer/plotters out
of the picture. Especially when
you consider the powerful
Statos interface capability and

| extensive software packages.

Check out this new Statos
33 family. Its low cost will
change your present picture of
electrostatic printer/plotters.

And its versatility and high per-

formance will change your
computer output even more. To
find out how, call Dave Sloan
collect (415) 493-4000. Or write
Varian Data'Machines, 2722
Michelson Dr., Irvine, CA 92664.
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On the 10th anniversary

of the introduction of the 360,

a look at what we've learned

about acquiring and using computers

THE

COMPUTERIZATION

OF THE ABC WIDGET CO

by Richard L. Nolan and K. Eric Knutsen

During the last decade of computing in
business, a great many executives got
gray hairs along with their first com-
puters. Happily, a decade’s worth of
experience in the installation and use
of business computers has yielded
some important lessons for the general
manager, and perhaps some rudimen-
tary guidelines for the “computeriza-
tion” of a company.

Here to illustrate these lessons are
two case studies. The first charts the
process of installing the ABc Widget
Co.’s first computer as it might have
happened in 1963, the second de--
scribes the same event as it occurred in
1973. Although the names and details
have been altered, the company is real,
and the 1973 scenario is based on the
actual case history. The 1963 scenario
is synthesized from many actual case
histories developed during the early
1960s.

Background on ABC Widget

The aBc Widget Co. is engaged in
the development, production and mar-
keting of widgets to both household
.and institutional users in the U.S.,
Canada, and abroad. Widgets are sold
through three marketing divisions.

The consumer div. markets four
principal products for household use
through over 100 food and specialty
brokerage firms which solicit orders
from supermarket chains, discount and
department store groups, and drug and
hardware wholesalers, to which the
company ships and invoices as ordered.

The industrial div. markets over

200 commercial and industrial prod- ~

ucts through 70 franchised distrib-
utors. In addition the company has
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acquired nine distributorships which it
now operates as branch offices, and it
plans to acquire more.

The international div. markets both
household and institutional products in
countries other than the U.S. and
Canada.

A plant in Pennsylvania manufac-
tures all of the company’s products.
Sub-assemblies and finished products
are sent to a St. Louis, Mo., facility
which handles distribution in the west-
ern U.S.

Dp activities have used in-house
EAM equipment for the last four years.
Applications include billing and ac-
counts payable. Keypunch operators
prepare card input data from source
documents. Bob, the dp supervisor, re-
ports to Tom, ABC’s controller.

During the last three years ABC has
experienced substantial growth in its
consumer and industrial divisions.
Sales have increased 120%, profits
140%, and employment has tripled.
(Integration of marketing and manu-
facturing activities accounts for the
rapid rise in employment.) Current
sales volume is in the $20 million
range.

Frank, president, and Joe, group vp
for finance and manufacturing, have
been entertaining the possibility of ac-
quiring an electronic computer for ABC
Widget.

Computerization, 1963 style

In January, Frank telephoned sever-
al computer vendors and told them of
his company’s interest in computeriza-
tion. After reviewing the hardware
proposals and making judgments on
the state of the art for each vendor’s

management information system
(M1s) software, the field of contenders
was narrowed to two.

The first, company “A,” was a dom-
inant manufacturer in the field. This
company proposed a machine which
was then the leading business com-
puter. The proposal emphasized inter-
nal computing speed, advanced tech-
nological features, and the manufac-
turer’s reputation for customer support
and service.

The other contender, company “B,”
was a smaller factor in the computer
industry. Its computer was, however,
the prime competitor of company A’s
machine.” Their proposal emphasized
price/ performance superiority based
on the speed of internal circuits and
peripheral devices.

Frank and Joe had read that com-
puters would automate most clerical
work, eliminate much of middle man-
agement, and provide up-to-the-min-
ute data for decision-makers. They
were anxious for ABC to get an early
start in MIS.

Several of their business friends had
already installed computers, which
‘were prominently displayed in modern,
glass-enclosed areas. Recently, Frank’s
wife had attended a guided tour of an
insurance company’s computer center
with her friends from the local wom-
an’s club. Frank and Joe were well
aware that computers and MIs were the
wave of the future.

The two men concentrated on which
manufacturer should be selected to
provide the computer hardware. They
felt pressed to make the decision by the
end of February; some of their com-
petitors already had computers and
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those that didn’t planned to have them
soon.

They decided to have an indepen-
dent feasibility study conducted by
their auditors. The study focused again
on hardware selection. A key table was
the price/performance ratios for the
computers, which compared timings of
various instructions vs. cpu rental cost.

During this period the company A
salesman arranged for Frank to attend
a computer orientation seminar for top.
management, at the vendor’s facility.
The three-day seminar included a plant
tour and programming lessons.

When the auditor’s study was re-
ceived, it recommended that ABC pro-
cure the B machine, based on a supe-
rior price/ performance capability.

Frank, however, had been impressed
by the affable company A salesman
and his company’s standing and repu-
tation. Accordingly, ABC placed an
order for the A computer. Frank
looked forward to the computerization
of ABC under the guidance of his com-
puter salesman.

As ‘“‘hard-nosed’ businessmen,
Frank and Joe insisted that early com-
puter applications be fully cost-justified
by displacing clerical activities. Tom,
the controller, agreed, and under his
direction, cost/justification studies
were developed for payroll and ac-
counts receivable. Both Frank and Joe
were pleased with the results, Com-
puterization of payroll would replace
eight clerical workers, an assortment of
punched card equipment, adding ma-
chines, and calculators, resulting in a
lucrative return on investment (rRo1) of
57% . Likewise, computerization of ac-
counts receivable was calculated at
40% . With a capital investment hurdle
rate of 15%, Frank and Joe were heady
about their decision to computerize. In
addition to payroll and receivables,
Bob was directed to convert the exist-
ing billing and payables systems from
EAM to the computer.

In June, Bob was sent to a five-day
course on the computer and its basic
“automatic coding” language. Upon
his return, he began coding a program
to do billing. Within a short time, he
realized that he could not accomplish
the programming while continuing to
operate the EAM work on a daily basis.
Accordingly, he asked Tom to author-
ize the hiring of experienced pro-
grammers. )

In July of 1963, Bob hired Gary
as a programmer/ analyst. Gary’s back-
ground included a Bs in mathematics
and two years’ experience writing
mathematical analysis routines for the
engineering section of an aerospace
manufacturer.

Gary was assigned to work on pay-
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roll. He soon found he had to make
constant revisions to his program be-
cause of changes in state and federal
tax formulas. Although the logic of the
changes wasn’t difficult, each change
required an incredible amount of mag-
netic tape file processing and handling.
Gary had very little experience in
working with such large tape files. In
addition, he had trouble getting used to
working on the computer; it had a
more limited repertoire of instructions
and main memory than the computer
of his previous employer. Even though
both computers were made by the
same manufacturer, knowing how to
use one was little help in knowing how

. to work on the other.

Frustrated, and somewhat bored
with payroll, Gary convinced Bob to
allow him to work on some computer-
based applications for sales analysis.
He proceeded to become quite in-
volved in developing some interesting
correlation studies using sales history
from old EAM punched cards.

The planned September completion
dates for payroll and accounts receiv-
able came and went. The pressure
from Tom on Bob for results increased
in direct proportion to the pressure
that was exerted on Tom from Frank
and Joe. After a rather emotional re-
view of the status of the computer
projects—the computer was currently
used only to replace printing and card
punching that had been previously
done on EAM equipment—it was
agreed that Bob should hire an addi-
tional programmer.

In September, Bob hired Kathy
from a utility company, where she had
worked on customer billing and ac-
counts receivable. Kathy had eighteen
months’ prior experience.

Both Gary and Kathy found it diffi-
cult to incorporate clerical activities
into their computer programs. In bill-
ing, for example, pricing was compli-
cated by the variety of special deals
and discounts, often negotiated with
individual brokers or distributors. Pay-
roll logic was similarly riddled with
special cases. As a result, the clerical
sections devoted to payroll and billing
still had a lot of work to do preparing
data for the computer and checking
results.

The pressures of getting their pro-
grams to work left ABC’s programmers
little time to document for manage-
ment the nature of the work they were
doing. They resolved to get something
down on paper as soon as the pro-
gramming workload diminished, but in
late November Gary was drafted, and
the chore of finishing his work fell to
Kathy. She had only his program code
to work with, and she found Gary’s

coding techniques to be quite different
from hers. She made liberal use of
comments, defined her data in one sec-
tion, and used mnemonic labels. Gary,
on the other hand, used few com-
ments, mingied data with instructions,
and used highly abstract labels. As a
result, it was some time before Kathy
was able to complete the work Gary
had started. In fact, she ended up re-
writing his programs entirely.

In late 1963, three weeks after the
billing program was installed, ABC’s
computer operation once again came
forcibly to Frank’s and Joe’s attention:
because of an overflow condition, 512
customers were overcharged by
$163.84. There was considerable com-
motion, and the billing program was
subjected to unplanned extra testing,
which turned up several other snags.

The salesman's advice
Early in 1964, Frank decided to re-

view the computer projects with the
salesman. Several applications were
working, but the promised reduction in
clerical workforce had not material-
ized. Frank expressed frustration at
not knowing how or why his edp staff
could spend so much time program-
ming the computer.

The salesman pointed out that
Frank should not despair; “a founda-
tion for the future was being laid.”
With the programming of payables and
general accounting applications, the
company would not only have more
up-to-the-minute financial information,
but would be able to remove most of
the EAM equipment. He said that sort-
ing could be done provided ABC up-
grade to a 16K machine and add sev-
eral magnetic tape drives. This upgrad-
ing would also enhance “throughput”
for existing work.

The salesman expressed some doubts
about Bob’s ability to handle the dp
function. He mentioned that Bob had
been somewhat “retrogressive” in his
attitude. Bob had also been unfairly
critical of some errors in the software
supplied by the manufacturer. In fact,
Bob had been delinquent in incorporat-
ing the latest software updates to ABC’s
system, though they were mailed to
him every month.

When Frank asked whether the
source of the problem might be Bob’s
incompetence, the salesman said that it
was a policy of his company not to
comment on a client’s personnel. How-
ever, he did say it was a well-known
fact that the computer does require
organizational change. He stressed the
need for “selling” the use of the com-
puter to other divisions of the orga-
nization.

Frank remembered that several of
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his managers had commented that the
computer might be of help in market
analysis, statistical computation and
materials planning. But they were un-
certain how to approach Bob, or how
to assess the costs and benefits of using
the computer. When Frank confronted
Tom with this' problem, Tom said that
it was a matter of priorities. He felt
that payables and general accounting
applications should be implemented
before the more intangible applications
to manufacturing, marketing and R&D.

During 1964, aBc replaced Bob and
continued to experience growth and
turnover in its dp staff. In February, an
expanded computer system was deliv-
ered, incorporating larger memory,
tape drives and several new technical
features, and free software products.

Tom had instituted a system of cost
and schedule targets for programming
work. The targets were invariably
missed, but he felt that he was at least
“building a base of experience.” Sever-
al of the accounting-based applications
were running more or less regularly,
but required frequent program modifi-
cation in response to changing condi-
tions. The dp budget was two and a
half times the amount originally estab-
lished early in 1963.

In April of 1964, Frank, Joe, and
Tom attended an impressive an-
nouncement by their vendor of a new
series of computers. This series incor-
porated many advanced features: fast-
er “throughput,” “universal” instruc-
tion set, “upward compatibility,” and
a wide variety of peripheral devices,
including random access storage. It
also contained a comprehensive “oper-
ating system,” which would simplify
many of the operating and program-
ming complexities of earlier machines.

His enthusiasm renewed, and per-
suaded that the new computer tech-
nology had eliminated the earlier diffi-
culties, Frank placed an order for early
delivery of the new computer line.

Computerization '73

Late in 1972, Frank was mull-
ing over his company’s rapid growth
and some of the resultant problems.
His staff and clerical people were work-
ing harder every day, and it was be-
coming increasingly difficult to get
things done, especially specialized
analyses and operational planning and
control work.

He asked Joe to investigate com-
puter acquisition as a route to easing
the workload and providing better in-
formation. He knew that many com-
panies had made advantageous use of
computers, but he was also acutely
aware that there had been disastrous
experiences as well. He was concerned
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that ABC acquire computing in both a

cost-effective and low-risk fashion.

Joe contacted Kevin, a management
consultant who had been engaged by
ABC several times in the past. In addi-
tion to being familiar with ABc Widget
operations, he’d had extensive expe-
rience with computer-based systems.

Kevin performed a brief study to
determine where, with the aid of com-
puter systems, ABC could expect to be
one and a half to two years hence. His
report was primarily tutorial and
stressed the following points:

1. Substantial improvement would
take time—aBc should not hurry
into a computer.

2. Selection of good personnel was all-
important.

3. Marketing and manufacturing ap-
plications should receive early at-
tention since these were ‘“main-
stream” company activities.

The report touched only briefly on
hardware selection.

Joe asked Kevin if he would guide
ABC in its first year or two of computer
development. Kevin accepted the as-
signment and proceeded early in 1973
to lay the foundation for ABC’s com-
puter acquisition.

The first two months were spent
searching for and recruiting an expe-
rienced business programmer/analyst
to be ABC’s project manager. In March
1973 George was hired to report to
Joe. During this same period, Kevin
also undertook the following steps: he
established a documentation outline
and standards for subsequent work;
formed the nucleus of a computer
“steering committee,” with manage-
ment and staff representatives from
each of ABC’s divisions; expanded his
initial feasibility study, setting applica-
tion objectives for 1973 and 1974; and
arranged for a consulting programmer,
specializing in data bases, to design
and program ABC’s computer data
base.

During March, Kevin, George, and
the data base specialist designed the
basic data framework for ABC’s system.
Central to the system design was a data
base consisting of six key files: a prod-
uct (parts) master file, a bill-of-mate-
rial file, a sales history file, a customer
master file, an open orders file, and a
“control” file. .

At the end of March, the team sub-
mitted a two-year system development
plan, identifying duties, resources and
schedules. Although many of the cost
estimates were tentative, Kevin and
George felt that ABC management

should be aware at the outset of the

magnitude of the computer project.
Since the two-year costs were sub-
stantial, Kevin devoted some time to

assessing system benefits. The easily
measurable benefits were not sufficient
to recover development and operating
costs, so short descriptions of intangi-
ble benefits were also developed. Both
the quantifiable and intangible benefits
were carefully explained and discussed
with Frank and Joe. From the discus-
sions, priorities for system develop-
ment and the timing of the computer
acquisition were established and speci-
fied in the two-year plan. The plan
called for installation of a computer in
the fourth quarter of 1973.

Although it would be cumbersome,
Kevin and George both agreed to rent
outside computer time for early appli-
cations work, deferring an in-house
machine until late in the year. This
approach would keep computer rental
costs variable, while allowing sufficient
lead time to prepare initial data bases,
applications and operating procedures
and disciplines:

They selected a “full-circle” com-
puter, manufactured by a leading
vendor of computing equipment.
There were several important consid-
erations leading to this choice: soft-
ware for the series was functionally
stabilized and could be expected to
work well, time rental on the full circle
was widely available at competitive
rates, there were many potential em-
ployees and software companies inti-
mately familiar with full circle hard-
ware ‘and software, and full circle
computers could be procured from
third party leasing companies at attrac-
tive discount rates.

George and Kevin did contact sales

" representatives from computer manu-

facturers. These salesmen were barred,
however, from seeing Frank. Vendor
salesmen had gained a reputation for
“selling” computer fashions (such as
mis or data bases) to company presi-
dents and giving short shrift to the
organizational change necessitated by
computers.

Kevin quickly zeroed-in on the fact
that materials control was a key factor
for the aBc Co. Analysis of a typical
bill of materials for a product indicated
that the cost of materials runs about
75% of total product cost. Often a
product used over 100 different mate-
rials supplied from around the world.

Accordingly, first applications con-
centrated upon bill of materials fore-
casting and materials planning. Early
in the game, George established coBoL
programming standards to be used by
his staff and subcontractors. Computer
test time was arranged on an outside
computer like the one planned for
eventual acquisition.

Next, he set about designing a com-
prehensive market reporting system for
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each of ABC’s divisions. Concurrently,
the computer task force performed a
number of specific studies—in part ini-
tiated by ABC management and staff,
and in part gently imposed by the
computer task force to further develop
managerial awareness of the com-
puter’s potential. One such study simu-
lated the effect of building another
plant, something indicated by ABC’s
continued growth. This simulation
made extensive use of the data base
being developed.

Staffing up

Early in 1973, George started build-
ing the nucleus of a permanent systems
and programming staff. He hired a ju-
nior programmer of his acquaintance
who had done competent work for him
in the past. In addition, one of Bob’s
staff was sent at intervals to several
week-long ‘programming courses. An-
other EAM equipment operator was
sent to a one-week course on computer
operation. ‘

George and Kevin concentrated on
building management awareness of the
capabilities and limitations, value and
cost of computers. A large part of the
job lay in educating the people at ABC
to a new view of their roles—regarding
the computer system and one another.

Regular progress reports were sent
to Frank, Joe, and all members of the
steering committee. The reports
showed charges, in total and by sub-
project, and made a brief note of
planned activities and past accom-
plishments. Regular steering com-
mittee meetings were held to review
priorities, resolve procedural issues and
generally keep each division informed
of computer project developments. Ini-
tially, there was considerable confusion
as to the proper role of each member,
but meetings were held regularly any-
way.

ABC management was slow to exploit
some of the computer planning sys-
tems. So, in the fall of 1973, 20
members of management, including
Frank and Joe, participated in a three-
day computer management game con-
ducted at ABC by consultants specializ-
ing in business gaming.

Reviewing the year’s events late in
December, Joe and Kevin felt reason-
ably confident. A computer had been
installed earlier in the month, without
incident. In October, a steering com-
mittee delegate from one of the mar-
keting divisions had been appointed di-
rector of mis. George, Bob (now com-
puter operations manager) and a new-
ly-hired procedures man all reported to
the new Mis director, who in turn re-
ported to Joe.

Applications still needed to be de-
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veloped for computerized billing, in-
ventory control and accounts receiv-
able, but the hardware, software, data
base and people resources were all in

place to perform these exacting tasks.

A full set of file maintenance programs
was operational, as well as marketing
reports for all divisions, a forecasting
and material requirements planning
system, a standard costing system and
a variety of other planning/analysis
programs.

The 1973 computer project budget
had been underexpended by approxi-
mately 25%, but several applications
were not as far along as originally
planned. Nevertheless, things were
under control. Building the necessary
management awareness at ABC had
been slow, something Kevin had
learned with experience to expect, but
still found frustrating. However, Joe
was pleased with the progress. He
planned to institute a more formal
chargeout system for each computer
application later in 1974 to further
awareness of value-for-cost.

Lessons of the last decade

As we leave the aABc Widget Com-
pany either in 1964 or 1974, it is in the
middle of a process. There is no clear
finishing point, no definite conclusion.
But we can infer a much higher prob-
ability of success and satisfaction with
computers in the 1974 situation, with a
lot less waste and floundering. In 1974
the computer is engaged on several
fronts of vital concern to the company.
Benefits are multi-dimensional, rather
than cost-displacement exclusively.
The software, data base and operating
procedures are being developed in an
orderly and professional manner.

By contrast, the 1963 case describes
a disorganized approach, restricted to
clerical/accounting activities. The
company had not learned very much
about computer systems, and would
face several turbulent years of coping
with a brand-new series of computers
and software.

What are the lessons of the last de-
cade that can be put to good use by a
company acquiring their first com-
puter, as well as by the seasoned user
of computers? .

The payoffs of a computer aren’t
realized by “pressing a button”; they
are the result of managing a complex
development process. In 1963, senior
management took a naive and narrow
view of what computers are and what
they can do. The prevailing attitude
was that after one “buys” one, the rest
is downhill.

In 1974 senior management is
aware that there is much more to ex-
ploiting the use of the computer. than

simply acquiring it. They are increas-
ingly sensitive to the fact that com-
puterization entails changes in job con-
tent and in the relation of clusters of
activities to one another.

If you need a prescription for medi-
cine, ask a doctor, not a pill company.
In 1963, too much reliance was placed
upon the vendor’s salesman for man-
agement guidance in acquiring and
managing the computer. Trained peo-
ple were scarce and the vendor’s sales-
men probably knew more than most
about the subject. Consequently, senior
management often thrust upon the
salesman the role of edp consultant.

In 1974 the conflict of interests be-
tween selling computers and giving ad-
vice on them is better recognized.
More importantly, both trained con-
sultants and in-house personnel are
available for providing senior man-
agement with objective edp manage-
ment advice.

Development of computer-based
systems is hard, complex work and re-
quires a trained, talented staff. Few
jobs in modern industry require the
skills, maturity, patience and persever-
ance necessary in computer systems
development. It is a complex process
which is highly people-oriented, de-
manding diplomacy as well as a con-
stantly growing variety of technical
skills. Early recognition of this lesson
by management in the 1973 scenario
was a positive factor. They spent a lot
of time recruiting good people to pur-
sue the project.

Software improves with age; or, it's
expensive to be on the “‘cutting edge of
technology.” The 1963 group was con-
cerned with being in the vanguard.
They had already experienced difficul-
ties with the vendor’s software, and
could expect more when they moved
up to the next generation of computers.

The 1973 project team was com-
pletely unencumbered by any updates,
“patches” or “new releases” in the
manufacturer’s software because they
had chosen an older, functionally
stable operating system. In computing,
it’s usually expensive to be fashionable.

Management support is vital; guid-
ance must be delicate. The 1963 group
received some rather arbitrary direc-
tives from senior management, but
very little informed guidance and a
paucity of real support.

In 1973, support was foursquare,
but guidance was more delicately bal-
anced. The computer group took con-
siderable initiative in planning and
design but was also responsive to needs
and ad hoc requests which arose from
a growing awareness. Several forums
were established for building this
awareness and for communicating. We
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have learned that too much manage-
ment guidance can result in a com-
puter system which is just a patchwork
quilt of ad hoc responses; too little can
result in misdirection of computer
resources.

Computer systems planning and cost
estimating must be flexible; the man-
agement group must be willing to incur
substantial development costs before
.arriving at a firm plan. For computer
systems, a large part of the planning
process is the establishment of func-
tional specifications. Computer systems
come in a wide variety of shapes and
sizes. Before firm plans and accurate
cost estimates can be developed, the
client and the computer development
group must arrive at a clear and order-
ly description of what the computer
system is supposed to do. Some com-
puter-based systems such as payroll,
bill of materials, and other programs
that have been developed many times
are subject only to modest cost estimat-
ing error at the outset. Others, which
incorporate sophisticated technology
or haven’t been done many times be-
fore, are subject to a more substantial
estimating error.

Another factor that argues for flexi-
bility is that learning takes place as
computer projects are developed:
clients articulate which functions are
critical and which are marginal, while
the development group breaks the ini-
tial cost estimate into its components.
Up to 30% of the entire project budget
may be spent before the development
group and its client agree with some
precision on what is to be done and at
what cost. Successful computer plan-
ning requires from management not
blind faith, but a willingness to invest
time and money in developing a good
computer system.

Benefits of computer systems are
difficult to estimate; insistence on full
quantification and ROI criteria are ab-
surd. Not everyone has learned this
lesson. There are still those who claim
that the only real benefit is one that
can be measured and audited. But this
tends to obscure the real issue; that
computer-based systems are agents of
change, and they enable people and
organizations to operate in new and
more effective ways. A broader frame-
work is required to evaluate qualitative
as well as quantitative factors.

‘There is a slowly growing body of
technical knowledge in computing.
This body of knowledge has increased
slowly but substantially in the last de-
cade, and has spread to lots more peo-
ple and organizations. For example, we
know now that we should pay more
attention to data and data structure
and should keep data firmly separated
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from procedure (i.e., computer pro-
grams). We know that standards and
documentation are important. We
know more about -testing, test case
building and system test planning. It is
now possible and important to insist
that computer-based systems be devel-
oped in accordance with accepted pro-
fessional practices.

The 1973 aBc Co. was able to call
on a variety of reliable services—con-
sulting, programming, computer leas-
ing. If ABC was new to computing, at
least there were resource people avail-
able who had experienced the growth
of the 1960s and learned from it.

We are sure that the entry-level
company in 1983 will be even more
fortunate. Although the computer field
may not grow as fast in terms of dol-
lars, we can only hope that in 1983
today’s efforts will appear as amateur-
ish as 1963’s do today. O

Dr. Nolan is an associate professor
at the Harvard Univ., graduate
school of business administration.
He is currently engaged in a re-
search project on the use of inter-
nal pricing as an approach to man-
agement control of computer re-
sources. In addition to consulting
work, his professional experience
includes positions at Boeing and at
the Systems Analysis Office in the
Dept. of Defense. He has a PhD
from the Univ. of Washington.

Mr. Knutsen is president of Eric
Knutsen Associates, a Connecticut
management consulting firm spe-
cializing in information systems. He
has also spent a number of years
with IBM in software development.
He has an MBA from Harvard Univ.
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The Air Force Data Systems Design Center

found that by utilizing core more fully,

and implementing better programming techniques,
throughput could be improved easily and inexpensively

AN
PTIMIZATION

STUDY

Perhaps the most universal problem
which edp management must address
today is that of improving computer
throughput without expending large
sums of money. Many approaches
exist which can improve computer
throughput, but not all of them prove
to be cost-effective. This article dis-
cusses one approach which was studied
and implemented by the Air Force
Data Systems Design Center (AFDSDC)
to improve computer throughput at a
minimum cost.

The Air Force base level computer
system is composed of 135 Burroughs
B3500 systems located at bases
throughout the world. Each B3500
system is an independent system which
processes a base level workload. Stan-
dard programs and systems of pro-
grams are developed and maintained
by the AFDSDC to support most process-
ing of the base level workload. For
those functions unique to a particular
base or command, programs are devel-
oped and maintained by that base or
command.

In an effort to control the use of
computer resources and to improve
computer throughput, the Design Cen-
ter has developed a set of standards
which apply to all systems processed
on the base level computers. These
standards include good programming

*Although Captain Mulford wrote the article, it
should be noted that this project was an Opera-
tions Research Div. effort which, at times, was
worked on by as many as five people
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practices, rules for processing the base
workload, and limits on the amount of
computer resources that can be used
by a program or system of programs.
These standards are continually re-
viewed and modified as new techniques
are developed, requirements changed,
and better approaches are found.

A recent change to these standards
resulted from the implementation of
the findings of a system optimization
study conducted by the Operations Re-
search Div. at AFpspc. The purpose of
the study was to improve base level
computer throughput by better utiliz-
ing available computer resources. Var-
ious areas of computer use were stud-
ied, but primary emphasis was placed
upon developing techniques to more
fully utilize core. It was felt that: 1)
there were large amounts of core un-
used on the B3500 computers, 2) there
were many programmers who were not
using good programming techniques
because of a 20,000 byte maximum
program size limitation (Air Force
standard), and 3) tools and techniques
could be developed to aid program-
mers in determining the optimum core
size for programs.

It was very important that the re-
sults of this study be easily implement-
able and cost-effective. Therefore, an
organized approach was developed for
the study. This included a feasibility
analysis of those factors relating to sys-
tem optimization, the development of

by Captain James O. Mulford*

tools for aiding in the system optimiza-

" tion, and the insurance that the tech-

niques and tools developed would serve
as an aid in improving computer
throughput.

Two major techniques were ad-
dressed in this study as aids in optimiz-
ing computer throughput: the proper
blocking of sequentially accessed files,
and the segmentation of programs—to
obtain the best throughput, while limit-
ing program size for effective multi-
programming. Since the physical sizes
of many base level programs are too
large to be multiprogrammed with oth-
er programs, they must be subdivided
into logical segments which are read
into core from disc when required. Usu-
ally a program is divided into a “core-
resident” main segment and several
smaller “overlayable” segments, which
are read into an overlay area as re-
quired. Previously, blocking of files
and segmenting of programs was con-
strained by the program core limita-
tion of 20K bytes.

To determine whether these tech-
niques could be employed without ad-
versely affecting the benefits to be de-
rived from multiprogramming, a study
of factors relating to these optimiza-
tion techniques was conducted. These
factors were the use of core of the
B3500 computers, the cpu “growth po-
tential,” and the identification of pro-
grams for optimization.
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OPTIMIZATION

The study of core use was conducted

to determine the amount of unused

core in B3500 systems. If found to be
significant, an assumption could be
made that the present 20K byte maxi-
mum limit for programs could be
changed to take advantage of this un-
used resource. This additional core
would be used for record blocking and
reduced segmentation. Simulation and
benchmarks could then test the prem-
ise that an increase in program size for
- heavily 1/0-bound programs would re-

sult in a significant decrease in job

turnaround times.

A representative sample of 14 bases
was selected for the core analysis. Us-
ing data collected by the B3500 ac-
counting system, detailed core utiliza-
tion graphs were generated for a 30-
day period at each test base. The re-
sults were validated and summarized
for analysis. It was found that signifi-
cant amounts of core were not being
used at the sampled bases. Core utiliza-
tion during normal batch processing
ranged from 40-95%, with an average
use near 70% . Seldom did core use go
beyond 90% (Fig. 1).

The cpu growth potential of a multi-
programming computer is that time
during which all programs in the mix
are in a wait status, usually due to 1/0’s
being processed for the programs. Be-
cause of this state, the operating sys-
tem can find nothing to do and, there-
fore, enters a tight loop of instructions
(in the B3500 Master Control Pro-
gram) to wait for the next event to
become available for processing. This
time can be viewed as cpu growth po-
tential, since a better balance between

1/0’s and processing could take advan-

tage of this vacant time. This might be -

accomplished through a higher ‘mix
level, better 1/0 balancing among pe-
ripherals, the addition of more and
faster peripherals, or the optimization
of programs being processed.

Within the B3500 systems used at
base level dp installations, there is am-
ple evidence that this cpu growth po-
tential is available. A sample of bases
indicated an average of 26-42% of to-
tal cpu time is spent in a dormant state
for the Burroughs Master Control Pro-
gram. (These results were measured on
a previous version of the Burroughs
B3500 operating system, McP 4.1.6. A
new version, MCPV, is currently being
used by most Burroughs customers.)

To utilize this growth potential ef-
fectively, several alternatives are avail-
able. The first two, maintaining a high-

- er mix level and better 1/0 balancing

among peripherals, are a function of
program scheduling at the installation.
Both alternatives are interrelated as
well as being dependent upon system
design, core size, and configuration.
The scheduling of additional jobs may
not take advantage of cpu growth po-
tential if all of the jobs place large 1/0
activity on a specific peripheral. Like-
wise, two programs in the mix may
effectively balance 1/0’s among the
various peripherals, but still have a lot
of dormant time because of their low
cpu processing time in relationship to
their 1/ 0 time.

In addition, the prerequisite and file
relationship of programs within a sys-
tem can place a limitation on schedul-
ing. Core size and hardware configura-
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Fig. 1. Weekday core utilization; typical (B-Level).
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tion are also limiting factors in efficient
scheduling.. Subject to these con-
straints, each installation must insure
that scheduling is accomplished to ef-
fectively utilize the growth potential.

A third alternative is hardware en-
hancement. Although this is an effec-
tive method of reducing 1/0 time and,
therefore, waiting 1/0 time, it is a very
costly method. Before pursuing this al-
ternative, all efforts should be made to
insure optimum scheduling and to op-
timize the systems being processed.

System optimization, the fourth al-
ternative, can provide the better bal-
ance between 1/0’s and cpu processing
to utilize a large amount of cpu growth
potential effectively. For computer sys-
tems that have a large amount of 1/0
activity, such as the ones processed on
the base level B3500 computers, opti-
mization of blocking and overlay calls
is critical to obtain the needed balance
of 1/0 and processing activity. Block-
ing records and minimizing overlay
calls will reduce the number of 1/0’s
while increasing the program process-
ing required between 1/0’s. Not only
will this decrease the amount of 1/0
wait time for the processor, it will de-
crease a large amount of processor
time required to handle the initiation
and completion of 1/0’s.

Program analysis

The purpose of the program analysis
study was to identify those programs
causing the most 1/0 activity. Identify-
ing these potential problem areas
would then aid in the optimization and
implementation phase of this study.

A representative sample of bases was
chosen, and detailed accounting statis-
tics were obtained on sequential 1/0
activity and number of overlay calls.
This data was summarized for identifi-
cation. of candidates for optimization
and also listed in detail for use in the
optimization effort.

The results of the program analysis
were very encouraging. It was learned
that a small number of programs ac-
counted for the majority of the 1/0
activity. Of the 819 programs sampled,
approximately 5% of these accounted
for 95% of the total segment call activi-
ty. Approximately 13% of the pro-
grams accounted for 80% of the total
sequential physical record 1/0 activity.
These small percentages of the pro-
grams were prime candidates for opti-
mization.

In order to insure that the problem
programs could be optimized rapidly,
tools, techniques, and guidelines were
developed to aid programmers in their
optimization effort. The results of this
effort were a Blocking Factor Analy-
sis Program (BFAP) for determining
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“best” blocking for a system of pro-
grams, a simulation and benchmark
study to provide guidelines: for pro-
grammers, and an overlay monitor to
aid in the proper segmentation of pro-
grams. .

BFAP is a tool which provides pro-
grammers and system designers with
the blocking factors that will minimize
1/0 time for a set of tape and/or disc
files in a system of programs. Data that
is input to BFAP includes bytes of core
to be made available for blocking in
each program, and, for each file: a)
the average number of logical records
processed per program execution, b)
the average logical record size in bytes,
¢) an indication of other files in the
system which use the same area, and
d) an indication of which programs in
the system use the file. This data can be
collected from the accounting system.
BFAP then uses this data to create a
linear programming model through an
optimization technique called separ-
able convex programming. The output
is the best blocking factor for each file
in the system of programs described by
the input.

A drawback of this tool is that it has
no automatic method of determining
optimal core size for each program.
However, the simulation and bench-
mark studies conducted did identify
maximum practical blocking factors
and characteristic plots of run time vs.
blocking, making an iterative ap-
proach to determining optimum core
appear feasible. .

The effects of blocking records and
the advantages of BFAP were clearly

shown in a sample test conducted on a

system of six programs. Using one of
the  Air Force’s top  systems
analysts, a reduction of 73% in serial
run time was achieved by a small in-
crease in program core sizes and block-
ing of records in each sequential file.
Using the same system of programs
and the same amount of core, BFAP
was able to achieve an 87% reduction
in serial run time over the unblocked
structure. .

The simulation and benchmark
study was conducted to determine the
effects of file blocking as parameters
were varied. Simulations and bench-
marks were conducted using record
sizes of 100 to 2,000 characters, block-
ing factors of 5 to 100, and file vol-
umes of 5,000 to 100,000. This anal-
ysis was conducted using both tape and
disc devices to determine the effects of
blocking on each.

The results, while varying in run
time as parameters were varied, were
fairly predictable as to the characteris-
tic plot of run time vs. blocking factor.
As files were blocked, run time was
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reduced drastically in all cases, with a
diminishing benefit as file blocking was
increased. As can be seen in Fig. 2 (a
typical example of the results), there is
an apparent point beyond which the
additional benefit derived from in-
creased blocking is offset by the addi-
tional core required. By measuring the
run time gained per byte of core re-
quired for blocking, a cutoff point was
established, beyond which additional
blocking would not provide enough
run time decrease to offset core re-
quirements. These cutoff points could
be fed into BFAP as an initial core size
for an iterative approach.

The overlay monitor is one of the
tools developed to aid programmers/
analysts in both the development and
maintenance of programs. It is com-
piled into a program to gather statistics

- on each of the segments of the pro-

gram, so that the segments can be
made either a part of the main pro-
gram (core resident) or other overlay-
able segments (called only when
needed) to reduce the number of 1/0’s.
Again, there is a trade-off between run
time reductions and core requirements,
which must be considered in the ana-
lysis of the collected statistics. )

These statistics include each seg-
ment’s size, number of times each seg-

ment is called into core and which
segment was the “calling” segment,
and related percentages. All segments
are ranked by their frequency of usage.
This data can then be used to -group
segments properly, place them in the
overlayable or resident section, and re-
duce run time. ‘

In order to test the effects of apply-
ing these techniques to base level pro-
grams, simulation analysis was con-
ducted. Representative bases were se-
lected for simulation modeling of their
batch period processing. The program
analysis listings described previously
were then used to determine which
programs should be analyzed for possi-
ble blocking factor changes. This in-
volved the analysis of approximately
40 programs for each of the two bases .
modeled. Because of the number of
programs involved, it was not cost-ef-
fective to utilize BFAP in this simulation
analysis. Instead, a “sub-optimal” ap-
proach was taken by applying approxi-
mations- for blocking factors using the
simulation and benchmark guidelines.
If this approach showed a significant
run time decrease for the modeled
bases, then the application of BFAP and
the use of the overlay monitor would
provide an even greater decrease in
total run time.
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OPTIMIZATION

The results of this simulation ana-
lysis indicated that the optimization
techniques should be implemented. Us-
ing the “‘sub-optimal” blocking, a run
time reduction of up to 60 minutes per
day was projected by the simulations.
This savings was realized by affecting
less than 5% of the programs pro-
cessed. Similar analysis showed a 33
minute per day savings by adding one
tape channel, and a 76 minute per day
savings by adding one disc channel.
Both of these alternatives are signifi-
cantly more costly than system optimi-
zation!

Implementation of results
As a result of this study, a major

effort was initiated at the Air Force
Data Systems Design Center to imple-
ment the recommendations of the

ments adversely affected by the optimi-
zation effort. Two or three BFAP runs
were required for those systems being
analyzed for better blocking; one or
two overlay monitor runs were re-
quired for those being analyzed for seg-
mentation. All computer runs were
performed on the B3500 systems
at AFDsDc without affecting normal
operations.

In contrast to these relatively minor
costs, the benefits were very great. Ap-
proximately 390 programs were identi-
fied for optimization, with the majority
of these programs having been opti-
mized and released to all bases within
six months of identification. This opti-
mization effort reduced 1/0’s at each
base by over 2,500,000 per month and
provided a one to two hour decrease in
run time per day at each of the 135
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Fig. 3. System Optimization approach; 10 programs.

study. Each functional area (a func-
tional area exists within the Design
Center for each major Air Force func-
tion that base level data processing
supports, i.e., Accounting and. Fi-
nance) was briefed on the results of
the study and was provided a copy of
the program analysis listings indicating
their candidates for optimization. A
schedule of programs to be optimized
was then developed by each functional
area, and assistance was rendered on
the use of BFAP and the overlay moni-
tor.

The costs associated with the imple-
mentation of the recommendations
were very small in comparison to the
benefits derived. Two personnel from
the Operations Research Div. provided
part time assistance to program-
mers/analysts for approximately two
months. Personnel from the functional
areas were able to perform the optimi-
zation during normal program mainte-
nance time in most cases, and in no
instances . were new system develop-
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B3500 computers.

The results of this study will con-
tinue to be applied to all programs
processed on base level computers. The
20K byte standard has been changed,
and now advocates the use of system
optimization techniques in determining
the best core size for a program. The
tools are being evaluated in an attempt
to improve their effectiveness in system
optimization. The method is simple,
the implementation is quick and cheap,
and the benefits are large.

Applicability to other
computer systems
For those of you who have read this

far and have seen how the Air Force
has improved computer throughput,
there is good news—these simple tech-
niques can be applied to your dp instal-
lation, also. If you have programs
which access files sequentially, perhaps
an analysis of proper blocking would
aid your installation. If a system of
programs accesses several sequential

files, then perhaps you need a BFAP.
Do you have programs that require
proper segmentation (or maybe use
virtual memory)? If so, an overlay
monitor should provide you with some
valuable data.

While these techniques do not pro-
vide all the answers to “the optimal
system,” they do provide a very effec-
tive means of reducing run time. As
Fig. 3 illustrates, the general character-
istics of the run time vs. core utilized
graph shows significant savings can be
gained by using these techniques.
These characteristics were present
throughout the study; large decreases
in run time can be realized through
proper blocking; large decreases in run
time can be realized through proper
segmentation. .

Still more research should be done
in this area to improve the tools and
techniques used. While BFAP does pro-
vide significant run time reductions, it
does not insure optimum run times or

~ core use. An iterative approach might

be one solution. Assuming a maximum
effective blocking factor can be found,
perhaps an iterative algorithm can be
developed that will terminate when the
run time/ core utilized ratio is optimal.
A similar approach could be applied to
overlay analysis.

To complicate the analysis further,
the effects of multiprogramming could
be considered. Does the optimization
of all programs in a multiprogramming
mix insure that the jobs are being pro-
cessed efficiently? Probably not, but
what is the added analysis required to
consider multiprogramming, and what
is the associated cost vs. benefit trade-
off? These and many other questions
should and probably will be answered
to improve the techniques of system
optimization. But in the meantime, use
the techniques available and save what
you can, now. O

Captain Mulford is a computer sys-
tem design engineer in the Opera-
tions Research Division of the Air
Force Data Systems Design Center.
He is a graduate of the U.S. Air
Force Academy, and has a master’s
degree from UCLA.
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Sired fromtechnologyand . powerful performance fea- drives, call or write Diablo
experience proven in our tures: 24 million bit capacity, Systems, Incorporated,
world-famous Series 30 and 100 tracks per inch, 2200 bits 24500 Industrial Boulevard,
40 drives, our new Series 20 perinch. Power consumption  Hayward, California 94545,
fixed disk drives are being is less than 150 watts. Only (415) 783-3910.

shipped now! Their inherent DC power is used, which
reliability, compactness, cool, means Series 20 drives can P
quiet operation and low cost  operate anywhere in the world Diablo
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computer and intelligent For more information on the Diablo éystems Incorporated
terminal systems. Yet, youget new Series 20 fixed disk A Xerox Company

NOW, DIABLO POWER AND PERFORMANCE
IN A FIXED DISK DRIVE.
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makes more sense than ever,
these days.
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Three times the throughput.
1/5 the moving parts.

Diablo’s HyType 1 Serial Printer
gives you clear, crisp printing at
throughput speeds three to five
times greater than the most
widely used 1/0 typewriter. And
does it with one-fifth the moving
parts. Electronic servos control
critical movements like character
and column selection. Stepping
motors control paper and ribbon
feed. HyType has electronic tab-
bing for both horizontal and

Diablo

Diablo Systems, Incorporated
A Xerox Company
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vertical spacing. In addition to
greater throughput, elimination of
4/5's the moving parts assures
extra long life and trouble-free
performance in heavy duty opera-
tions with minimum routine pre-
ventive maintenance. Optional
features include regular or pin
feed platens and auxiliary form
feed tractors. One and two color
cloth ribbons and multi-strike
carbon film ribbons are available
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in snap-in cartridges. Diablo’s
character wheel is available in
12 fonts, many languages, inter-
changeable in a few seconds.
For the best in low-cost, high
performance printers demand
Diablo HyType for your system.
For a complete technical presen-
tation, write or call Diablo
Systems, Incorporated, 24500
Industrial Boulevard, Hayward,
California 94545, (415) 783-3910.

XEROX® is a trademark of XEROX Corporation
HyType and Diablo are trademarks
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IBM 360/370

TRANSMISSION CONTROL UNITS

COPE 4705
Communications Controller

COPE 65
Communications Controller

CONVERSATIONAL
TERMINALS

Card Punches

COPE 1000 Series

Card Readers '
Magnetic Tape Units

COPE 1290 Series RBT

REMOTE BATCH TERMINAL SYSTEM



A better

communications system.

No matter what mainframe you're using,
you can build a better data
communications system with COPE
terminals, controllers and peripherals.

Start at your CPU and add a COPE
Communications Controller. Choose a
COPE 4705 to front-end your 360/370.
It's an enhanced alternate for the IBM
3705 at lower cost. Or specify our COPE
65 for full-duplex operation at up to
50 Kbps to your Univac 1108, CDC 6000
or IBM 360/370. Both controllers allow
you to realize the utmost in efficiency
from your big computer.

Next, for your remote location, there’s
just one choice in remote batch
terminals —the COPE 1200. Latest in a
broad line of COPEs, the 1200 provides
an extremely high rate of throughput
using ordinary voice-grade telephone or
Telpak lines. COPE 1200 provides your
most cost-effective, reliable access to
your big computer.

Then you need to surround your
COPE terminal with the peripherals that
will do the best job for your application.
COPE has card readers from 150 to
1200 cpm. Line printers from 50 to 1500
Ipm. Card punches up to 200 cpm. Mag.
tape—7 or 9 track—200, 556, 800 or
1600 bpi.

You can choose half- or full-duplex
communications modems operating on
voice-grade telephone circuits from
2 Kbps to 50 Kbps. And from multiple
communications interfaces: ordinary
voice-grade lines, co-axial cable or
Telpak lines.

AV IS

a subsidiary of

Harris-Intertype

COPE

Plus, COPE offers both Teletype and
CRT consoles for operator I/0 control
and a line of industry-compatible
conversational keyboard terminals.

When you put it all together, you'll
find COPE provides the most flexible,
modular, cost-effective data i
communications system in the industry.
And backs it up with complete software
services and full maintenance by an
expert Field Engineering Department
with offices conveniently located
throughout the U.S. and in Canada.

To find out more about our total
systems capability, call your nearest
Harris Communication Systems, Inc.,
office or contact the home office listed
below.

TO: Harris Communication Systems, Inc.
11262 Indian Trail/P. O. Box 44076
Dallas, Texas 75234 (214) 241-0551

Please send more information on COPE
Communication Systems.

I'm especially interested in your:

[ COPE 4705 O COPE 1200 Series RBTs
conialer ™" DSOS s

[JCOPEGS terminals
ggnmt?;ﬁg'rcat'o"s . glaeI::?ngr?\(lDeoﬁtact Me

Name

Company Telephone

Street

City State Zip

COMMUNICATION SYSTEMS, INC.

Corporation

11262 Indian Trail/P.O. Box 44076/Dallas, Texas 75234 (214) 241-0551

Canada: 1400 Don Mills Road/Don Mills, Ontario (416) 449-8571
At NCC visit COPE booth no’s. 1031, 1033, 1035, 1130, 1132, 1134
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re is no stronger shield
“Crashguard” is a tough oxide protection
against headcrash damage. You get it from the
people who developed the first computer tape
in 1953. People who will go to any length
to solve a customer’s problem. People who

thrive on assisting. The Data Recording
Products . Division of 3M. A proud clan.

“Scotch” and “Crashguard”
are registered trademarks
of 3M Company. COMPANY
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Before using a monitor

to measure a system, learn how
the monitor will affect the system

ACQUIRING
AN8 USING

HARDWARE MONITOR

An estimated 200 hardware monitors
were in use in early 1973. This number
is very small relative to the number of
computers in use, and one may expect
more managers to turn to them in
search of data to help match the
“horsepower” of the computer to the
job at hand, particularly as financial
constraints become tougher. Very few
contemporary computers have many
built-in aids for assessing performance,
which is another reason one can expect
an expanded use of separate monitors.

The goal of this paper is to tell po-
tential hardware monitor buyers about
some of the points to look for that
might not normally be thought of in a
request for proposal. It is oriented to-
ward the user who may push the limits
of the hardware monitor because of
the inherent speeds of the computer he
wishes to measure. As machine speeds
increase, this is more and more likely
to be the case. The paper may also be
of interest to hardware monitor de-
signers, in terms of providing com-
ments from one user.

Fig. 1 sketches the elements of a
hardware monitor, not for the purpose
of explaining what a hardware monitor
is, but to be sure we have a common
base of terminology for the remainder
of this discussion.! The principal ele-
ments are as follows:

General probes. A set of signal sen-
sors designed for minimum interfer-
ence with the host machine and able to
drive relatively long cables, so that sig-
nals may be picked up from various
points physically distant from each
other and from the central monitor
console.

Logic circuits. Circuits that accept’

signals from the general probes and

1The interested reader is referred to the follow-

ing for more background information on hard-
ware monitors: M. E. Drummond, Jr., Evalua-
tion and Measurement Techmquex for Digital
Computer Systems, Prentice-Hall, Inc., 1973, pp.
240-279, and E. L. Hart, “The User’s Guide to
Evaluation Products,” Datamation, December
1970, pp. 32-35.
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allow logical combinations of the sig-
nals (AND, NOR, INVERT, etc.) so that

one may define events of interest.
Counters. A group of counters that
may be used to count the occurrence
of various events, or to measure the
time between events by counting the
GENERAL PROBES

by Jerre D. Noe

number of intervening clock pulses.

Comparator probes. Probes similar
to the general probes, but used to sense
a number of bits that appear in paral-
lel, e.g. as in an address register.

Comparator. Provides means for
comparing the parallel bits with some

|
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‘ HARDWARE MONITOR
HOST
COMPUTER
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(BEING N _.,__, ..... -1 CIR COUNTERS
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L
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Fig. 1. Elements of a hardware monitor.
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Fig. 2. Pulse distortion through probe cables.
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HARDWARE MONITOR

preset value at an instant defined by a
signal on the strobe line.

Data transfer register. Means for
passing data directly from the host
computer to the magnetic tape record.
This register might be combined with
the counter functions or with the com-
parator functions.

More recent developments in moni-

tors have emphasized means for on-
line data reduction? and cooperative
interaction between the host computer
and the monitor.® This paper concen-
trates on the data collection aspects of
hardware monitors, the primary role of
commercially available units. The
views should remain applicable as
newer monitors become available, but

will need to be augmented appropriate- -

ly.

Measuring the monitor

The particular hardware monitor we
selected was the cpM 11, manufactured
by Allied Computer Technology, Inc.
We acquired it for use on a variety of
machines, the most demanding of
which was the Control Data 6400.

The cpc 6400 has a basic clock rate
of 10 MHz, i.e. a 25 nsec pulse appears
every 100 nsec. Just for perspective,

" note that an unimpeded electrical sig-
nal at the speed of light will travel
about 100 feet in that 100 nsec. With
the lower transmission speeds in the

. probe cables, this means that at any
one time a cable 100 feet long might
have several pulses injected into the
probe pickup end before one appeared
at the monitor terminals at the far end.
This made it rather important to mea-
sure the relative amount of delay in the
probes and cables. Clearly, if these de-
lays were not uniform from one cable
to another, coincident events within
the host computer might not be coinci-
dent by the time pulses are delivered to
the monitor. Similar considerations
applied to the delays through the logic
circuits and to the back-panel wiring
between the probe cable connectors
and the logic circuits. From our mea-
surement of a sample of 45 probes, we
found a maximum difference in delay
of 7 nsec. Back-panel delays varied by

an additional 15 nsec, so a worst-case
difference of 22 nsec could occur.

Clearly then, for some crucial experi-
ments requiring close synchronization
of fast pulses, it is necessary to match
various path lengths in order to main-
tain coincidence. Of course. there are

2L. A. Aschenbrenner and N. K. Naratajan,
“The Neurotron Monitor System,” AFIPS Con-
ference Proceedings, Fall 1971, pp. 31-37.
3J. Hughes and D. Cronshaw, On Using a Hard-
ware Monitor as an Intelligent Peripheral, Tech-
%lclzglf Report, 1973, Xerox Corp., El Segundo,
alif,
4E. F. Miller, Jr, D. E. Hughes, and J. A.
Bardens, An_Experiment in Hardware Monitor-
ing, Report RM-1517, General Research Corp.,
Santa Barbara, Calif., July 1971.
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many measurements of interest that do
not involve fast pulses, where one is
sampling relatively steady signals with-
in the host computer and where one
can “latch” a short pulse and convert it
to a steady level in the monitor. Still,
some care is needed to be sure the
signals have achieved steady state levels
before taking a data point.

Similar considerations, of course,

apply to the comparator probes. How-
ever, the situation is usually more criti-
cal because data change rapidly and
one must carefully choose the delay of
the strobe pulse as well as match delays
of the comparator probes and cables.

Another general concern in dealing -
with fast pulses is preservation of wave
shape from one end of the cable to the
other. Discontinuities can give reflec-

Minimum technical
specifications

In the following list of the minimum
technical specifications, the particular
values pertinent to our - installation
may not be significant for others, but
they are included here in parentheses.
Since the numbers shown are a combi-
nation of what we asked for, what we
received, and what we wish we had,
they should be viewed primarily as
illustrative.

1. Probes.

¢ Minimum number required in
addition to probes for compar-
ators (18).

¢ Individually adjustable for sig-
nal level and threshold.

« Impedance level (100K ohms
or greater; 10 picofarads or
less). The capacitance measure

nectors between probe termi-
nals and host computer.

* No significant transient shall be
fed back into the host comput-
er when the monitor power is
turned on and off.

* Minimum pulse width detect-
able at probe pickup (20 nsec).

« Pulse shape delivered at moni-
tor terminals: There shall be
no spikes that might lead to
spurious multiple triggering of
event counters. The delay of
leading and trailing edges rela-
tive to the probe input signals
should be known and constant
within maximum allowable dis-
persion figures.

2. Comparators.

+ Minimum number of compara-
tors (2).

* Number of comparison values
allowed per comparator (2).

* Minimum number of bits per
comparison (20).

* Maximum comparator load

_time (50 nsec).

* Maximum comparison rate (10
MHz). )

* Provide delay-matched probes
and comparator input circuits.
Maximum delay dispersion
among comparison bits due to
probes and input circuits is to
be less than specified amount
(5 nsec).

3. Counters.

¢ Minimum number of counters

(16). :

is to include any wires or con- °

» Minimum counter lengths (10
decimal digits).

¢ Minimum pulse width detect-
able (20 nsec).

» Maximum count rate (10 MHz).

¢ Count modes (event mode and
time-interval mode).

4. General features. :

* Delay through logic circuits is
to be measured and stated by
vendor.. Maximum dispersion
of delay within a given type of
logic element shall be no great-
er than specified amount (5
nsec).

* Visual display: adequate to ob-
serve that equipment is running
properly.

¢ Clock: Self-contained clock re-
quired with means for substitut-
ing an external clock or syn-
-chronizing with one. Required
internal clock resolution: (100
usec). Required internal clock
stability over 24 hours: (1 part
in'105).

¢ Synchronization with host com-
puter. Required in order to cor-
relate hardware measurement
with host computer software
activities.

» Data collection register for
transferring host computer data
(sensed by monitor probes) to
monitor’s magnetic tape.. ‘
Buffering: double-buffered for
no loss of data during record-

ing. :
* Recording-intervals. Control of .
monitoring intervals - deter-

mined, at user’s option, by set-
tings in monitor or by’ signals
from external source or host
computer.
In addition to the above, a request for
bid should include a number of more
conventional topics. Details are not
included here; only headings are listed.
5. Magnetic tape specifications.
6. Optional features. (The manner
in which optional features should
be handled in the bid.)

7. Calibration and stability.

8. Maintenance.

9. Documentation and instructions.

10. Environmental specifications.
. (Temperature range, power sup-
ply variations, etc.)

11. Acceptance tests.

12. Pricing.

13. Delivery.
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tions that cause a pulse, after amplify-
ing and clipping, to look like several
‘pulses. This results in multiple trigger-
"ing or other forms of confusion at the
monitor. A previous user who had ap-
plied an earlier version of the cpM 11 to
the measurements of a cpc 6400* had
experienced trouble with this point,
- but fortunately the manufacturer had

redesigned the probes and had cured

the problem prior to delivery of our
monitor. A careful check of pulse
shapes at the host computer and at the
hardware monitor showed the ex-
pected capacitive “smear,” as shown in
Fig. 2 (p. 89), but the result was en-
tirely usable,

Additional measurements included
counter accuracy at rated maximum
speed, with and without intervening

logic. This brought up an interesting
point for which one should watch, if
maximum speed is important. Manu-
facturers’ specifications are usually
written in very simple terms, such as,
“counters will operate at a maximum
of 10 MHz.” However, if one wishes to
count events that require fairly elabo-
rate logic between incoming pulses and
the counters, one may end up with a

Technical
questions

In addition to the items listed as mini-
mum technical requirements, we in-
cluded a list of questions in the request
for bids and asked that they be an-
swered either on the format sheets we
provided, or that page references to
the vendor’s standard publications be
keyed to the format of our questions.
The questions had a dual purpose:
One was in recognition of the possibili-
ty that the manufacturer’s standard
products might go beyond the mini-
mum technical specifications, and the
purpose was to inform us of the addi-
tional capabilities easily obtainable. A
second purpose in some cases was to
provide additional understanding of
the way the vendor’s system operated,
in order to facilitate comparisons. The
list is included here as a starting point;
any given reader may find that a con-
siderably modified list is most appro-
priate for the planned usage.

1. Probes.

¢ Specify “ruggedness” of probe in
terms of number of feet it can be
dropped onto a concrete floor
without physical or electrical
damage.

¢ Maximum available number of
general probes.

¢ Maximum available number of
comparator input probes.

* Are “concentrators” available to
minimize the number of cables
between host and monitor?

* How does probe input impedance
level vary as a function of im-
pressed signal level?

* What is the minimum pulse width
at the probe input that will re-
liably trigger all logic and coun-
ter modules?

¢ What probe line lengths are
available? Give the minimum,
maximum, and the increments.

¢ Are probe power supplies built
into the monitor? If so, what is
the maximum number of probes
handled by the power supply? If
auxiliary power supplies are re-
quired, state number of probes
handled by each module.

the probe terminals when moni-
tor power is turned on and
probes are not connected to the
host computer?

What voltage (if any) appears at’

2. Comparators.

¢ What comparison logic is built
into the system for use with
comparators?

¢ What is the maximum number
of comparators available?

¢ What is the maximum number
of bits that may be compared
per value?

* What is the maximum number
of comparison values per com-
parator?

* Are the comparison values in-
serted manually or electronically
by the investigator? If electron-
ic, give the minimum time
needed to reliably change com-
parison values.

¢ Can multiple comparators be at-
tached to the same set of probes?
If so, what maximum number of
multiple comparators may be
used?

* What is the minimum time re-
quired to reliably load the com-
parator with data from the host
computer?

* What maximum comparison rate
may be used?

* What is the coding of compari-
son values? (Binary, hexadeci-
mal, etc.)

3. Counters.

* What is the maximum number
of electronic counters available?

e What is the maximum counter
length available?

¢ Is there a counter overflow indi-
cation? If so, what type?

* What is the minimum pulse
width that is reliably detectable?

* What is the maximum usable
count rate?

¢ Are the counters individually re-
settable?

* What is the nature of the coun-
ter reset signal? Is it manual or
electronic? If electronic, what
minimum time is required for
reliable resetting?

4. Data recording.

¢ Can the monitor record data
from -the host computer, or can
it record only the processed out-
put of the monitor? If the for-
mer, describe (at the block dia-
gram level) how it is accom-
plished. State the register length
and the minimum time required
to reliably load the register.

* What choices are available in
the magnetic tape drive with re-
spect to the following factors?

« Number of tracks.
« Densities.

» Recording rates.
+ Reel lengths.

» Tape speed.

¢ What record formats are usable?
(Blocked, unblocked, code used,
etc.)

* What data types are recorded?
(Header, clock, counter, etc.)

* Is an experiment identification
number recorded?

* Is there an automatic check on
correctness of recording? If so,
what type? (Parity, read-after-
write, etc.) What is the nature of
the action taken by the monitor
when error is detected? What
degree of control does the user
have over alternate actions?

5. General features.

e Can the hardware monitor be
turned on for T; seconds every
T2 minutes with independent
choice of T; and T»? State limi-
tations, if any, and describe how
sampling is controlled.

¢ Can monitoring functions be
turned on or off by logical out-
put from the monitor front end,
or external electrical signals
(e.g. host computer or separate
remote control)?

* What means are provided for -
reading time from the host com-
puter to correlate measurements
with program execution data?

e Describe from an operational
viewpoint the synchronization of
the monitor clock with the host
computer clock. What types of
synchronization are allowed and
to what accuracy?

¢ Can an external clock be used to
drive the monitor? If so, what
limits on obtainable precision
are imposed by the monitor?

¢ Are data error detection circuits
provided in the monitor? (Other
than tape writing, which is dis-
cussed above.) If so, against
what errors do they protect, and
what automatic action is taken if
an error occurs?

* What logical operations are pos-
sible on signals into the monitor?

e What is the method for selecting
and interconnecting the front
end logic? '

* What type of visual display is
used? What is the maximum
number of bits displayed?

April, 1974

91



How many of your industrial and scientific problems would be easier to understand and
solve if you could get a true picture of what they look like? Even better—if the storage, res-
toration, enhancement and processing of pictures were done in real-time the contents could
be scrutinized and evaluated in minutest detail to reveal hidden answers. In brief, this
device would help you see a problem as you have never seen it before. Such is the purpose
and capability of the COMTAL 8000 series of Digital Image Display Systems.

The new 8000 permits you to pictorialize the problem—be it in plant operations, energy re-
search and development, medical or industrial X-ray work, law enforcement, weather anal-
ysis, earth resources study, and hundreds more. Working directly with a computer or as a
stand alone system the versatile 8000 creates exciting new opportunities for the solution of
many critical problems.

All image storage and manipulation is performed in an entirely digital manner and con-
trolled in real-time . . . dynamic operator interaction and full range of options provide max-
imum flexibility . . . with a concern for economy, the 8000 is conveniently field expandable.
You can begin with a black and white image display, easily expand your system to pseudo
or fuil color capability as your application may dictate. Get the full picture now. Call or
write: COMTAL Corporation, 333 N. Santa Anita Ave., Arcadia, Calif. 91006 - (213) 445-0764.

COMTAL

IMAGE PROCESSING
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HARDWARE MONITOR

maximum counting speed that is well
below the capabilities of the counters
themselves.

In addition to measuring the char-
acteristics of the monitor alone, a very
important set of measurements dealt
with the effects of the monitor on the
host computer. Our original list of

questions and specifications during
procurement of the monitor did not
include any items relating to inadver-
tent injection of signals from the moni-
tor back into the host computer. (The
amended list now does include these
items.) We quickly learned that a reli-
able way to “crash” the host computer
was simply to turn the monitor on or
off while any one of the probes was
connected to the host. Problems due to
this are avoidable, of course, by the
operational procedure of making sure
that the monitor is turned on prior to
the beginning of host computer opera-
tion and turned off after the day’s work
is finished. However, at best this is an

annoying requirement.

A much more insidious problem
arose from the combination of the host
computer having some very sensitive
areas and the monitor having greater
input capacitance across the probe ter-
minals than was called for in the speci-
fications. As an experiment we placed
the monitor probes in a portion of the
cpc 6400 that we knew was very sensi-
tive. (For those who know the ma-
chine, it was in the peripheral proces-
sor “barrel.”) The worst thing hap-
pened—the system crashed intermit-
tently! Everything would proceed
smoothly for a while until some data-
sensitive condition occurred, and then
the whole system would go down. We
had two solutions for this. First, we
made some measurements to determine
the magnitude of the effect; second, we
found other ways to extract data from
sensitive areas of the machine. This
made use of software to extract the
information and place it in less sensi-

| cLock CLOCK lcLock \ |
DRIVER /'~ ~— ~ |DRIVER /™ — — 7/DRIVER
TEST TEST TEST
POINT A POINT B POINT C
CPM Il PROBE
~¢————eeeeDELAY INCREASE -
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Fig. 3. Delay measurement method.
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CAUSED BY MONITOR PROBES
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Fig. 4. CDC 6400 clock delay caused by CPM Il probes.
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tive registers in the host machine
where the hardware monitor could
then observe the data.

The measurements to assess the ef-
fect of the probes on the host were as
follows: We measured the timing shift
in the cpc 6400 clock pulses due to
placing the monitor probe across the
clock circuit, and compared this with
the shift caused by placing standard
test capacitors across the same point.
To do so, we took one of the several
clock “chains,” i.e. sequences of ampli-
fiers that passed a given clock pulse
phase throughout various parts of the
machine. With A, B, and C denoting
three points progressing along this
chain, as shown in Fig. 3, we placed
measuring apparatus (a dual beam os-
cilloscope) at points A and C to ob-
serve the relative pulse shift before and
after attaching our monitor probe (or
test capacitor) across point B. The re-
sults are shown in Fig. 4. The test
capacitors were those used in normal
marginal checking of the machine dur-
ing preventive maintenance, and they
caused shifts of 4 to 5 nsec. The hard-
ware monitor probe caused a shift of
1% to 2 nsec, indicating that it had a
net equivalent capacitance of 11 to 15
picofarads, which was higher than the
specifications on the monitor. The 114
to 2 nsec delay is not large, but obvi-
ously is significant in some parts of the
cpc 6400.

In summary, most of the measure-
ments on the monitor proved it to be
what we expected. There were some
disagreeable surprises, some of which
stemmed from our failure to anticipate
some points that later proved “obvi-
ous.” Some of the surprises stemmed
from the monitor itself, and some from
the host computer and its sensitivity.
All three of these sources of surprise
can be important to the prospective
purchaser of the hardware monitor,
particularly if the application is to be
near the upper limits of the monitor’s
capabilities.

Requesting bids

If one takes the approach of com-
petitive bidding, one is faced with two
problems in the request for bids; stat-
ing the minimum requirements, and

"getting the vendor to describe features

of the proposed monitor in a way that
facilitates comparison. We took the
approach of listing the minimum tech-
nical requirements, then listing a num-
ber of questions to elaborate not only
on how the minimum requirements
were being met by the vendor, but also
to provide an understanding of addi-
tional capabilities. We asked that all
vendors put these answers in standard
format in order to make comparisons
more easy.
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See us a NCC in Chicago, Booth 671, and on tour with Cdrh,p')mater Caravan.

The annual draft analysis for three NFL football teams
is only one of the many uses to which Optimum
Systems, Inc. puts their two 360/65 systems, each with
a total of 2 megabytes of EMM memory. Others include
such applications as the development of stress fac-
tors for multi-story office buildings and record con-
trol for six neighboring municipal departments.

Why have so many Systems 360 and 370 users like
Optimum Systems chosen EMM compatible memory?

With some, reliability was the key. They know that
EMM has more experience with semiconductor, core
and disk memory technology than any other memory
company. They know that EMM controls every step of
its manufacturing processes from basic storage com-
ponent through finished system.

Others had a budget problem. They discovered that
EMM is willing and able to tailor its terms to meet
their specific needs.

With still others it was essential that their memory
supplier be around to stand behind their products.
And they knew that EMM has the stability of a major
NYSE company committed to the memory market.

But whatever their reasons, they are now satisfied
customers of EMM, and our best references. Ask them
about us.

And ask about our compatible memory systems for
360 and 370 systems. They come in all degrees of
capacity, but only one degree of performance:
dependable.

E m COMPUTER
PRODUCTS

A Division of Electronic Memories & Magnetics Corporation
12624 Daphne Avenue, Hawthorne, California 90250
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HARDWARE MONITOR

These two lists (Minimum technical
specifications and Technical questions,
pages 90 & 91) are included with no
implication that they will cover all
points of interest to the prospective
monitor user, but with the hope they
will provide a useful starting point.

When the monitor is ready for use,
there are some general points worth
observing. Don’t use the hardware
monitor just to make measurements.
Do use it to help answer significant
questions. It is all too easy to gather a
lot of information and then discover
you don’t know how to use it. A very
effective way to decide what is signifi-
cant is to ask yourself the question,
“What decisions might I make based
upon this information?” It’s a decep-
tively simple question; it is really quite
hard to use it conscientiously, but it’s
worth doing so. It will force the kind
of planning that leads to the related’
question, “Is the potential dollar value
of this decision worth the cost of mea-
surement and analysis of the data?”

Do let the hardware monitor sit idle
until you have a plan. This may go
against the grain because you will wor-
ry about wasting all that money paid
for the monitor. An impelling argu-
ment; but why make things worse by
adding the cost of manpower to gather
data you don’t need, sift through reams
of data you don’t understand, and an-
swer questions that are unimportant?

Don’t try to do the whole job with
the hardware monitor (or only with a
software monitor). We often hear of
the relative advantages of hardware
and software measurement techniques;
for example, hardware monitors don’t
disrupt the computational process as
much as software monitors. On the
other hand, software monitors can
more easily give information on cause
and effect. Why choose? Use both
techniques.

Don’t take too seriously the com-
mon statement, ‘“Hardware monitors
do not interfere with the host system.”
It means, of course, that a hardware
probe does not steal execution time
and hence change the time relations of
the situation you’re trying to measure.
But there are other ways a hardware
monitor can interfere, some of them
quite drastic, as was noted in previous
sections of this paper.

Do doublecheck, using alternate
measurement means, to see if you are
really measuring the quantities you
thought you were measuring. You can
be fooled for a number of reasons: The
definitions of terms are not always
clear in the documentation of a large,
complex system. (For example, does
“cpu busy” include idle loops where
the cpu is doing no useful work?) Rel-
ative delays, as discussed above, can
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lead you to measure events that are
different from what you thought. Also,
probe placements can be incorrect, or
logic diagrams can be misread; worse
yet, the diagrams might not agree with
the manner in which the machine is
actually wired.

What about the future?

In the long run, separate hardware
and software monitors should vanish.
Instead, the monitoring capabilities
should be built into the host system,
both in the hardware and in the operat-
ing systems. This is an extreme view,
and it probably will never happen to
the extent one would like, but it does
define a direction. If measurement
points can be built into Volkswagens,
why not into computers? Manufactur-
ers could provide easily accessible and
well-defined signals for the busy states
of major resources, such as channels,
central processor, 1/0 controllers, and
others. In protected systems in which
one user is unable to read the contents
of another’s memory, one could still
provide means for a system program,
or a privileged user program to read
the system core so that data may be
gathered more easily. An output regis-
ter, to which the external monitor could
be attached, should be available for
easy transfer of data by the host sys-
tem to the monitor.

Some manufacturers are sufficiently
forward-looking to begin to place mea-
surement aids within systems; however,
others are not. Ultimately it will be
pressure from those who buy or lease
computers that will force the issue. As
people learn what they want to mea-
sure, why they want to measure it, and
the manner in which it can pay off in
dollars, the demand for the necessary
measurement tools will become part of
the process of selecting a new com-
puter. O

Dr. Noe is chairman of computer
science and professor of computer
science and electrical engineering
at the Univ. of Washington. He was
previously executive director of in-
formation science and engineering
at Stanford Research Institute. He
has a PhD from Stanford Univ.

There’s an ENIM
office near you.

ATLANTA
(404) 633-1212
BOSTON
EMM Corporation (617) 861-9650
CHARLOTTE
(704) 364-5158
CHICAGO
EMM Corporation (312) 297-3110
CLEVELAND
EMM Corporation (216) 884-1980
DALLAS
EMM Corporation (214) 243-2374
DENVER
(303) 794-4231
DETROIT
EMM Corporation (313) 352-1040
FORT LAUDERDALE
(305) 587-3849
HOUSTON
EMM Corporation (713) 626-3592
LOS ANGELES
EMM Corporation (213) 477-3911
MINNEAPOLIS
(612) 546-4422
NASHVILLE
(615) 868-1004
NEW YORK
EMM Corporation (201) 845-0450
OMAHA
(402) 551-4882
PHILADELPHIA
EMM Corporation (609) 428-9391
PITTSBURGH
EMM Corporation (412) 921-1221
ST. LOUIS
EMM Corporation (314) 863-0015
SALT LAKE CITY
(801) 355-8321
SAN FRANCISCO
EMM Corporation (415) 692-4250
SEATTLE
EMM Corporation (206) 623-1477
WASHINGTON, D.C.
EMM Corporation (703) 941-2100
ONTARIO, CANADA
EMM Corporation (416) 447-5134
BRUSSELS, BELGIUM
EMM S.A. (02) 12.30.80
ESCHBORN, GERMANY
EMM GMBH 06-196-4817
LONDON, ENGLAND
Electronic Memories, Ltd. 01-751
PARIS, FRANCE
EMM N.V..227-5619

OSAKA, JAPAN
Kanematsu Electronics, Ltd.
(06) 201-5547

TOKYO, JAPAN
Kanematsu Electronics, Lid.
(03) 543-7611

Emm cx
PRODUCTS

95




~ indispersed D I-
dala processing: O C

K> SN

IS




ooinfiskin

Datapoint Corporation is indeed King in Dispersed Data
Processing. It’s our principal business, and has been
for several years. And a fast-growing, dynamic business
it is, which partially explains our pride at being the
industry leader.

No other company has done as much as Datapoint
to convert the concept of Dispersed Data Processing
into a commercial reality. The more than 4,000 Data-
point 2200® Terminal Processors currently installed
world-wide testify to this teadership, as does our recent
introduction of the new Datapoint 1100 Intelligent
Terminal and the Datapoint 5500 Remote Processor.
No other computer manufacturer can offer such a trio
of progressively more powerful dispersed processing
systems, with full upward compatibility. Unique in the
industry, their compatibility permits work load expansion
in your field offices to be handled easily, painlessly,

without the need for expensive software rewriting. No

other maker provides such broad software support for
its dispersed processors.

Datapoint’s innovating leadership in product develop-
ment has captured the imagination of the user com-
munity because Dispersed Data Processing is an idea
whose time has come. Many organizations now enjoy
an abundance of computer power at a central facility,

but find it difficult to make this data processing power

available efficiently and economically to their field loca-
tions where the compay’s critical source documents
are generated. Installed in these field environments,
Datapoint equipment offers an efficient means of com-
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municating with, and accessing the power of a central
computer while also providing a significant on-site pro-
cessing capability.

With its built-in computer power, an on-site Datapoint
dispersed processor can pre-process and otherwise
““massage” data collected locally before sending it on
to a central computer, which can then process this data
immediately in those applications at which. it is most
efficient. In addition, The Datapoint 2200 Terminal
Processor and Datapoint 5500 Remote Processor,
which offer progressively greater computer power, can
serve in effect as local ‘““‘computer utilities’” in a com-
pany’s field offices. As “utilities,” these units can fur-
nish central compute power for clusters of low-cost data
entry terminals situated locally, accepting their data,
pre-processing and formatting it and sending it along
to the central computer. They can also provide compute
power to drive magnetic tape units, serial printers, disc
units and other important peripheral systems in field
office locations. To insure the smooth operation of all
systems, Datapoint provides a full complement of
proven-in-use software and programming languages
for easy use by field office personnel.

We know more about Dispersed Data Processing than
any other company because we've done more than
any other company. If Dispersed Data Processing is
an idea whose time has come at your company, we'd
like to share our knowledge with you. To start the ball
rolling, contact the sales office nearest you or Datapoint
Corporation, San Antonio, Texas 78284.

- Datopoint

Home Office: 9725 Datapoint Drive/San Antonio, Texas 78284 /(512) 696-4520 - Direct Sales Offices: Atlanta/(404) 458-6423 - Boston/(617) 890-0440 - Chicago/(312) 671-5310

- Cincinnati/(513) 421-6122 - Cleveland/(216) 921-9200 - Dallas/(214) 630-1342 - Detroit/(313) 557-6092 - Greensboro/(919) 299-8401 - Houston/(713) 688-5791

- Los Angeles/(213) 645-5400 - Minneapolis/(612) 854-4054 - New York/(212) 7569-4656 + Philadelphia/(2]5) 643-5767 - Phoenix/(602) 265-3909 - Pittsburgh/(412) 931-3663

- San Francisco/(415) 968-7020 - Seattle/(206) 455-2044 - Washington, D.C./(703) 790-0555 ¢ International Representatives: TRW Electronics—International/Los Angeles, California,

TELEX 674593 - TRW Communications/Toronto, Canada (416) 481-7288
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A controlled approach to making changes to

a computer system improves

communications, strengthens user department
to dp department rapport, and puts all
alterations on a dollars and cents basis

CONTROLLING A COMPUTER

It is unfortunate, but too often true,
that even in today’s world of advanced
computer technology most changes to
existing production computer systems
remain purely reactionary.

They are often made at the whim of
the programmer or the user area for
which the production system is run,
and little, if any, effort is made to
control these changes according to ac-
tual vs. supposed need, and dollar sav-
ings vs. programming, testing, and in-
stallation costs. It is-also true in these
instances that not all those who may be
affected by a change are given the op-
portunity to make some comment or
objection before it becomes a part of
the production environment.

The results which can be achieved
by the formulation and adoption of a
procedure for making changes or alter-
ations to a production computer sys-
tem via a controlled approach can be
startling. Important changes suddenly
become less so when a cost-out shows
it would take several months or years
of clerical salary to offset the costs to
program, test, and install them. The
manager of a user department sudden-
ly realizes that the dollars involved in
making a change on a listing or report
are such that the present data is suffi-
ciently meaningful after all. This ra-
tionalization does not, of course, apply
to error situations. They should not
have to be handled through a cost-out
system for anything other than for
budgetary purposes.

A surprising by-product of a con-
trolled approach is the organization
and purpose which becomes evident.
People become better informed and
can anticipate changes and their effect
on workload, scheduling, etc. They can
stop sudden bulges in their budget by
knowing about the changes before the
fact and can react in a positive or a
negative manner.

At the Prudential Insurance Co.’s

- Financial Security Program office in

Phoenix, we are the national adminis- -
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trative headquarters for a variable an-
nuity program, and currently run three
basic production systems on a daily
cyclical basis, as well as an Mis system,
year-end tax systems, etc. Our current
computer is an IBM s/360-501-512k

COMPUTER ALTERATION REQUEST

with disc and tape, and operating with
os, HASP, and PrRU-coBoL. In the fol-
lowing paragraphs I have outlined the
procedures for the alteration control
system we have applied to better con-
trol the changes and alterations to

NUMBER

PROGRAM g MODULE #

PROGRAMMER

DESCRIPTION OF ALTYTERATION:

REASON FOR/OR EFFECT OF/THIS ALTERATION:

IS THIS THE RESULT OF AN ERROR? J vEs [ NO* [ERROR OCCURED IN CASE # DATE:

SUBMITTED BY IAREA/UNIT DATE
APPROVALS PRIORITY

SUBMITTING NAME DATE APPR. REJ'D.

AREA

USER
DEPARTMENT

] ASSOON AS POSSIBLE

COMPUTER
SYSTEMS

() WHEN POSSIBLE

SYSTEMS
TESTING

DESIRED EFFECTIVE DATE:

QUALITY
REVIEW

ALTERATION
COMMITTEE

REASON FOR REJECTION OR COMMENTS;

REJECTED ACCORDINGLY.

*IN ALL EXCEPT ERROR SITUATIONS, THIS ALT MUST BE ACCOMPANIED BY COST-ANALYSIS MATERIAL SUP-
PORTING THE REQUESTED CHANGE. THIS SUPPORTIVE MATERIAL WILL BE WEIGHED AGAINST THE AMOUNT
OF SYSTEMS EFFORT NEEDED TO ACCOMPLISH THE DESIRED CHANGE AND THE ALT WILL BE ACCEPTED OR

~ SYSTEMS USE ONLY —

[J SYSTEMS TESTING REQUIRED

[ [1 SYSTEMS TESTING NOT REQUIRED

‘SYSTEM DATE SCHEDULED

DATE INSTALLED

ALT CONTROL AUTHORIZATION

O EQ

0O EM

0O EE

Fig. 1.

DATAMATION



SYSTEM ........

these production computer systems,
When applied, as a matter of fact, it
helped to overcome the gaps in com-
munications, established a user depart-
ment/dp department rapport, and at
the same time put it all on a dollars and

cents basis. The alteration control sys-
tem as described is quite simple, which
has something to do with the fact that
it works, and works well. Basically, it is
centered around two controlling docu-
ments which we call the computer al-

PROJ/ALT NO.
PROJECT/ALTERATION COST-OUT SHEET
Initiated by: Division/Unit
Date Initiated Desired tmplementation Date
Systems Affected 0 EQ 0O EM 0O EE O EN Other
# of Programs Affected # of Modules Affected
Names/Numbers of Programs Affected
Are:
New Programs Required? O Yes* 0 No
Record Format Changes Required? O Yes* O No
Input Format Changes, or New Inputs Required? ........... O Yes* O No
Output Format Changes, or New Outputs Required? 0 Yes* O No
Forms Design Changes, or New Forms Required? .......... O Yes* O No
ESTIMATED MAN HOURS ESTIMATED MACHINE HOURS
Definition Hrs @ $00.00= §
Documentation Hrs @ $00.00=$
Coding Hrs @ $00.00=§
Compilation . — Hrs@%0.00=%
Program Testing Hrs @ $00.00=§ Hrs @ 90.00=$
Systems Testing Hrs@$ 0.00=$ Hrs @ £0.00=$
Other
$ $
Totals Hrs $ [T — S
Date Signature

+1f Yes, attach a sheet briefly describing the requirements.

COORDINATOR USE ONLY:

Estimated Start Cate

**How does this change affect other currently scheduled Alterations/Projects:

Estimated Completion Date

*x

teration request form and the project/
alteration cost-out sheet. The dollar
figures and systems designations in use
on the project/ alteration cost-out sheet
will, of course, vary with the particular
application and installation, as will the
systems designations on the computer
alteration request form.

Alteration control step by step

A computer alteration request form
(ALT) is required whenever a modifica-
tion is to be made to the computer
production programs (Fig. 1). This
includes, but is not limited to, produc-
tion errors, changes in specifications,
systems improvements, new programs,
etc. In all except error situations the
ALT must be accompanied by cost-anal-
ysis material supporting the requested
change. This supportive material will
be weighed against the amount of sys-
tems effort needed to accomplish the
desired change as shown on the proj-
ect/alteration cost-out sheet (Fig. 2)
and the ALT will be accepted or re-
jected accordingly. The ALT may also
be rejected by any of the involved or
affected department users.

The submitting group completes the
description of the alteration as well as
the reason for, or effect of, the altera-
tion and the desired effective date. The
description must contain detailed justi-
fication for the ALT; e.g., time savings,
monetary savings, user/client service,
correction of a production error, sys-
tems affected, etc. In all except error
situations ALT’s for new programs must
include the documentation necessary
for writing the programming specifica-
tions. To ensure the validity of the ALT
the manager of the submitting group
must sign or initial the ALT before it is
sent to alteration control. If the sub-
mitting unit is the systems division, the
manager of the area most affected by
the ALT must sign or initial it.

When the alteration control clerk

Fig. 2 receives a properly approved ALT from
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March, 1974

Your computer

shouldn't eat you out of business.

At ITEL, we can help you keep a tight rein on your data
processing budget. :

Becausewe lease IBM computers in the most financially
attractive packages available. IBM’'s 360 and 370 main-
frames, matched with our own technologically advanced

~peripherals.

Such a packaged lease from ITEL can save you up to
60% over the rental of a comparable all-IBM system.

What’s more, we'll make sure that all terms and provi-
sions in your lease are custom-tailored to meet your exact
financial objectives. After all, we couldn’t have acquired
over half a billion dollars in IBM computer leasing expe-
rience without making our clients more

profitable, too. ' . ITEL
Your financial alternative. SoREQRATION

One Embarcadero Center, San Francisco, California 94111, Phone: (415) 983-0000
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- :
Micro VS.
If all you want are the features of a 3270,

then a video terminal system controlled by

a micro-computer is acceptable.

ARSI
| Curon
E: e AR

- GIRCLE 2(3 ON READES

Maxi

If you expect extras, you need the
maximums allowed by Quotron Systems
mini-computer based Intelligent-

Terminal System.

With a repertoire of over 200 instruc-
tions, get flexibility with programmability.

Combine the throughput of a
750-nanosecond memory cycle time with
up to 12 input-output channels, each with
direct memory access.

Control up to 24 video terminals
with three input-output channels and still
have room for 64 communication ports
per remaining channel.

Perform local file processing or
store-and-forward functions with an added
disc or logging with a magnetic tape drive
from a complete line of peripherals.

Besides assuring that power is avail-
able when you need it, Quotron Systems
provides a lot more, like specialized
software and communication expertise
and a nationwide service organization.



CONTROLLING

the submitting group, the clerk assigns
a number to the ALT and makes an
appropriate entry in a control log. The
original is forwarded to the assistant
manager responsible for the alteration
control function and one copy is
placed in an outstanding file. The as-
sistant manager responsible for altera-
tion control reviews the ALT to ensure
that the documentation is complete. If
it is not complete or is inadequate, the
alteration is returned to the submitting
group so that they may provide the
necessary documentation. If this can-
not be provided, the ALT is rejected.

User study next
" After the ALT has been reviewed and

the documentation is found to be in
order, it is forwarded to the assistant
manager of the affected user depart-
ment for study. The file copy will be
used for follow-up should the original
ALT be unaccounted for after a reason-
able amount of time.

An 80-80 computer-produced listing
of all pending alterations is prepared
and distributed on a weekly basis to all
interested parties. The alteration con-
trol clerk prepares and maintains the
card deck, including header and blank
spacing cards, which is the basis for
the computer listing. ALT’s which have
been implemented will remain on the
list for two weeks and the cards’ are
then pulled from the deck. (It should
be said here that we can mechanize
the procedure, but it is now sufficient-
ly adequate for our needs and costs
little to maintain.)

The assistant manager of the af-
fected user department reviews the ALT
for validity and purpose and makes his
recommendations for the acceptance
or rejection of the suggested change.
He then signs the ALT and sends it,
with any comments, to the assistant
manager of the affected computer sys-
tems area who then discusses the ALT
with the responsible programmer(s),
and they jointly determine the involve-
ment and costs necessary to implement
the change. For minor changes and
error situations they complete and at-
tach the project/alteration cost-out
sheet and establish a tentative date for
installation. The assistant manager
signs the ALT and the cost-out sheet
and both forms are then sent to the
systems testing area. For product or
specifications changes involving major
modifications to the existing programs
or the addition of new programs, the
assistant manager of the affected com-
puter systems area acts as the coordi-
nator on the completion of the cost-out
sheets. In his role as coordinator, he
discusses the project with the appropri-
ate assistant managers and systems per-
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sonnel and distributes multiple copies
where multiple programmers are in-
volved. He and the other assistant
managers of the systems and methods
division then act as a committee to
compile these and use them to perform
the actual scheduling. At this point,
and should major changes in project
scheduling occur, it becomes necessary
to meet with the submitter, the affected
user departments, and the members of
the management staff to obtain con-
currence on the revisions to project
scheduling. When this concurrence has
been obtained, the assistant manager/
coordinator signs the ALT and the cost-
out sheets and sends them to the sys-
tems testing area. If concurrence can-
not be obtained, the ALT is rejected.

- The systems testing area reviews the
ALT and documents its necessary in-
volvement and considered implementa-
tion problems. The ALT is then signed
by the assistant manager of the systems
testing area and sent to the quality
review area.

Reviewing for validity
The quality review area reviews the

ALT for validity. In doing so, quality
review checks with systems testing, the
user department, and computer sys-
tems in order to gather enough infor-
mation to enable them to properly
evaluate the ALT’s and the subsequent
testing to be done by systems testing.
The assistant manager of the quality
review area signs the ALT and sends it
to the manager of the systems and
methods division with any comments
as to the feasibility.

In all except error situations the
manager of the systems and methods
division brings the ALT to the attention
of the general manager and the man-
ager of the user department. They
jointly review the ALT and accept or
reject it. The ALT is then returned to
alteration control.

When a rejected ALT is returned, the
outstanding file copy of the ALT and
the reason for the rejection are re-
turned to the submitting area. The
original copy of the ALT is to be main-
tained in the systems and methods divi-
sion for a period of six months, and
then destroyed. The alteration control
clerk advises the user department,
quality review, computer systems, and
systems testing of the rejection.

When the approved ALT is returned,
the alteration control clerk gives the
outstanding file copy to the program-
mer’s assistant manager. The control
log entry is completed and the original
copy of the ALT is then placed in the
outstanding file until programming and
testing are completed.

The alteration control clerk accord-

ingly updates the card deck used to 80-
80 produce the computer-created list-
ing of pending alterations.

After the programmer has modified
the program according to the com-
puter alteration request and systems
testing has tested and approved the
change, the module/program is ready
to be loaded into the production envi-
ronment and our control function has
been completed.

As a result of controlling and cost-
ing our changes through these proce-
dures we found our dp workload has
geen considerably lightened and “crash-.
projects” have practically disappeared.
We have just completed installation of
two new complex production comput-
er systems and, despite the fact that we
have gone from a one basic system
shop to a multiple production systems
environment, we have been able to ef-
fect staff savings of 28% in the sys-
tems and methods division. Part of the
reduction was made possible by di-
recting our workload via our con-
trolled approach.

Our future plans are to continue
refinements and modifications to our
present computer systems and to devel-
op a totally new system which will
accommodate conversational data en-
try via crt’s. We also are planning to
expand the usage of the project/altera-
tion cost-out sheet as the kick-off doc-
ument for a computerized system
which will report on the status of pres-
ent alterations and projects, show pro-
grammer workload, and forecast the
workload over a six-month period with
notice being drawn to overloads, etc.
We thus hope to expand control over
our production computer systems, use
our staff more efficiently, and provide
our user departments with the best ser-
vice and response possible. O

Mr. Black is the manager of the sys-
tems and methods div. and a reg-
istered principal at the Prudential
Insurance Co.'s financial security
program office in Phoenix. He was
previously with Motorola, and with
the federal government in Ohio and
Michigan as a systems analyst.
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Ournewestentriesin
- data-entryare

outperformin
the 'c’:onfipetitign.

They’re the UNIVAC® 1801 Verifying
Punch and UNIVAC 1810 Verifying Inter-
preting Punch. And they’re both a country
mile ahead of the field.

- Take the 1810 VIP. It's a keypunch, a
' verifier or an interpreter. Use it separately, or
i for all three functions. Or use it as a printing

punch and printing verifier. Talk about versatility!

Then there’s the 1801 VP. Use it for a keypunch or a verifier and
keypunch. Either way, it's the fastest and most accurate way available to
increase your 80-column punched-card output.

Look how the UNIVAC 1800 Series stacks up against the IBM 129,
for example. We offer eight program levels to their six. We have range
check, compare balance, store field, and must enter; they don’t. We offer
automatic program loading and selection; again, they don’t. And our punch
and printer speed is almost three times faster.

We're way out in front in standard features, too. Buffered veri-
fication, data accumulation, 320 digits of auxiliary data storage, production
statistics and data validation are all standard in the 1800, while they're
optional...or not even available...in the 129.

It all adds up to more speed, more control, more convenience and
more economy in card preparation with our 1801 VP and 1810 VIP.

Like to discover all the reasons why the features, functions and
benefits of the UNIVAC 1800 Series put us out in front? Talk to your
SPERRY UNIVAC representative. Or write SPERRY UNIVAC World Head-
quarters, P.O. Box 500, Blue Bell, Pa. 19422.

R, P B Y F B
EERVAUNIVAC
6 mm L Nw w4

Only when our customers succeed do we succeed.

SPERRY UNIVAC IS A DIVISION OF SPERRY RAND CORPORATION

104 CIRCLE 96 ON READER CARD : DATAEMATION



*

What would you do

with a Statistics and Number-Crunchin Computer

that starts at $6,800, has 16K Hardwired Basic Language
and 28 Ma]or Peripherals?

The new Wang System 2200 is a System.
It gives you the raw power and the periph-
erals you must have for a wide range of
problem solving. For under $7,000 you get
a CPU with 16K bytes of BASIC language
instructions hardwired into the electron-
ics ... plus a 4K operating memory. You
also get a big 16 lines (of 64 characters
each) CRT display, a console mag tape
drive and your choice of either alpha or
BASIC Keyword keyboards.

Some Words About Language: The hard-
wired MOS ROM language in your Sys-
tem 2200 finally ends your dollar trade-
offs ... economy systems that are costly to
program or very expensive systems that are
relatively easy to program. Many, if not
most, of your people already know BASIC.
They'll be solving problems the day your
system is delivered (and, we can deliver in
about two weeks). Most of your budget
will go into problem solving; not system
support.

All prices U.S. List. If you're the entrepreneur type, we've just announced a new 7-module Basic Accounting System
software package for the business end of your business like payroll, invoicing, inventory, receivables and some really

fancy management reports.

Plenty!

Try To Out-Grow It: Main memory is
field expandable in 4K increments (at $1,500
per 4K). Up to 32K. You can choose from
three kinds (and 7 price ranges) of print-
ers. .. one even has a stepping motor for
very precise 4-quadrant incremental plot-
ting. Speaking of plots, we have a new,
very large flatbed (31 X 42”) for only
$7,500 or a smaller one if you plot small.
Both print alphanumerics and plot under
full program control. Been appalled lately
by disk prices? Starting at just $4,000, we
offer you our new “floppy” disk in single,
double and triple disk configurations (.25,
.50 and .75 MB's). For big disk power, you
can have 1, 2 or 5 megabyte fixed/remov-
able disk systems. All peripherals, includ-
ing punched or mark sense hopper card
readers, paper tape readers and on-line
BCD or ASCII controllers are easily added-
on in the field so your System 2200 will
grow with your needs.

The Wise Terminal: If you are now or may
soon be getting into terminals, we have
several new products that will instantly up-
grade your System 2200 for telecommuni-
cations with any other System 2200 or a
mainframe computer. And, you still have

a powerful stand-alone system. Another
approach, of course, is to justify it as a
powerful terminal and get a “free” stand-
alone computer. Wise?

We Do A Lot For You: System 2200 is
backed by over 250 factory-trained Wang
Service Technicians in 105 U.S. cities.
Naturally, we guarantee or warranty every-
thing you buy from us. If you want, there
are free programming/operating schools
here in Tewksbury, Massachusetts, almost
every week. We have a growing program
library on a wide range of statistics and
math/science applications. Our user group
(with the unlikely name of “SWAP”) could
help you cut programming costs even fur—

ther. We do a lot for you.
WANG

Name

Even if you call the Wang System 2200 a small system
. you have to admit it's a big idea.

O Please send literature

O Please have your representative phone me:

Title

Company.

Address

City

State

Wang Laboratories, Inc.,
836 North St., Tewksbury, Ma. 01876, Tel. (617) 851-4111

D-4
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“Let me show you how
you can get a lot of mtelllgence
~ for very little money.’

We've created low-cost data entry and
transmission systems by adding magnetic tape
cassette buffers to our paper tape buffered
terminals. These dual buffered teleprinters can
not only perform many of the data entry
operations of more expensive dual cassette
terminals, but they can control your transmission
lines as well.

For example, in remote batch entry, our MSR
terminals operate off-line as low-cost key-to-
cassette terminals. The cassette bufferacts as
the data recorder, and format control is set up
on the paper tape buffer of the terminal to guide
your operators. Or you can use the cassette buffer
tostore all formats until needed. Then you
simply use the cassette off-line to cut paper tape
format loops.

Either way, the data can be keyed during the u

day. Then, at your convenience, it can be
forwarded to the computer in bulk at 120 cps
to save on transmission costs. Rewinding
and printing are automatic, so you don't need i,
an operator,

Inthe on-line mode, the MSR cassette buffer
turns any of our 10 or 30 cps terminals into
low-cost 1200 baud terminals. So you can
mix terminals of different speeds in
your system to get the best config-
uration at each station. Our MSR

terminal can interface with them at any standard
speed, then transmit bulk data back at 120 cps.
This keeps your telephone and computer connect
time down to a minimum. And instead of having
different programs for different terminals, you
need only one discipline at the computer.

With the discrete design of our cassette buffer,
and selectable standard speeds of 10 ¢ps, 30
¢ps and 120 ¢ps, you can start small to build
your data entry/transmission systems. As your
needs increase, you can add on in any speed
without having to change your present equipment
or your software.

If you want to take the first step towards
intelligent terminals, write Z. V. Zakarian,
Western Union Data Services Company,

70 McKee Drive, Mahwah, N.J. 07430.
Or call 800-631-7050 (N.J. 201-529-1170).

“Our buffer plugs into

all our data terminals.
Terminal with buffer
rents for as little as
$115a month!’

Z.V. Zakarian

IIIl“Hmu tata semMces compand
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Now. A quiet, reliable, 30 characters-per-second
I/0 data terminal. Only $1500

Silent 700* KSR data terminals

cost-effectively enhance communi--

cations, process control, lab instru-
mentation and data processing
systems.

They reduce the cost of down-
time and repairs. A Silent 700 KSR
terminal will typically operate a
year with only one or two service
calls. They are backed by a nation-
wide force of TI service engineers
and the field experience of thou-
sands of Stlent 700 terminals oper-
ating worldwide.

They reduce costs with speeds
up to three times that of conven-
tional terminals.

*Trademark of Texas Instruments Incorporated

And they feature quiet, non-im-
pact electronic printing.
Silent 700 KSR terminals are

“Silent 700” ASR terminal. $2750.00

available with a variety of options
to meet your system requirements.

And—as your system require-
ments grow—KSR terminals are
convertible to ASR models simply
by adding the cassette module and
its controller. ,

KSR lease rates are $75 per
month for a 12-month lease, and
only $55 per month for a 48-month
lease...both include maintenance.

For information, contact the
nearest office listed below or Texas
Instruments Incorporated, P. O.
Box 1444, Houston, o
Texas 77001. Or call
(713) 494-5115, ext. 2124.

Arlington, Va. (703) 527-2800 - Atlanta, Ga. (404) 458-7791 - Boston, Mass. (617) 890-7400 + Chicago, Iil. (312) 671-0300 - Clark, N.1. (201) 574-9300 - Cleveland, Oh. (216) 464-1192 « Dallas, Tx. (214) 238-5318 + Dayton,
0Oh. (513) 253-6128 « Denver, Co. (303) 758-5536  Detroit, Mich. (313) 353-0830 « Hamden, Conn. (203) 281-0074 + Houston, Tx. (713) 777-1623 « Huntsville, Ala. (206) 837-7510 + Indianapolis, Ind. (317) 248-8555 «
Milwaukee, Wis. (414) 4751690 « Minneapolis, Minn. (612) 835.5711 » New York, N.Y. (212) 541-9540 « Orange, Ca. (714) 547-9221 « Orlando, Fla. (305) 644-3535 « Philadelphia, Pa. (215) 643-6450 - Phoenix, Az. (602)
249-1313 « Rochester, N.Y. (716) 461-1800 - San Francisco, Ca. (408) 732-1840 - Seattle, Wash. (206) 455-1711 « St. Louis, Mo. (314) 993-4546 « Amstelveen, Holland 020-456256 « Bedford, England 58701 - Beirut, Lebanon
353188 - Copenhagen, Denmark (01) 917400 « Frankfurt, Germany 726441 - Milano, italy 6888051 - Montreal, Canada (514) 332-3552 » Nice, France 310364 - Paris, France 6450707 + Stockholm, Sweden 67 98 35 » Sydney,

S. Australia 741859 - Toronto, Canada (416) 889-7373

CIRCLE 39 ON READER CARD
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Service-oriented industries

need

service-oriented terminals.

Are you looking for ways to im-
prove your service?... to better
satisfy each customer so that he
brings in another one?... so
your profits can grow?

Maybe RCA’s POINT-OF-
SERVICE terminal can help.

For example, if you’re in the
hotel/motel business, RCA’s
POINT-OF-SERVICE terminal
can really speed up reservations
and itineraries.

For loan, rental or credit
agencies, the terminal is great
for credit checking and forms
printing. '

Or, for a parts or service desk,
the terminal can provide quick
access to billing and inventory.

And, wherever cash transac-
tions or customer receipts are
issued, RCA’s POINT-OF-
SERVICE terminal can simplify
the job.

108

Result: a custom system just
for you for little more than a
ready-made price.

You get room for keyboard,
printer, CRT display, and em-
bossed card reader all in one ter-
minal. Yet it’s compact enough
to fit almost any countertop. And
it’s so easy to use... just turn it
on and put it to work.

One way to get more custom-
ers is to satisfy the ones you've
got. We’d like to help with our
POINT-OF-SERVICE terminal.
Call George Turner at (213)
894-8111...or write to RCA
Custom Terminal Systems,

8500 Balboa Blvd., Van Nuys,
California 91409.

A microprocessor tells the ter-
minal what todo...you tell the
microprocessor what you want
done. We'll place a program
written specifically to your re-
quirements right in the machine
and configure the keyboard just
for your operators. And
you can change it later .
if you like, so don’t '
worry about out-
growing your
initial invest-
ment.
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When your PDP-11 starts running out of memory —
when you can't crowd on any more jobs—you don't
have to rush into an expensive upgrade. Or sacrifice
performance by plugging in more core memory.
There's a better solution —our MONOSTORE 111® semi-
conductor memory systems.

Add MONQOSTORE [ll® memories to your PDP-11
computer and you -boost throughput by as much as
20%. Because our random access MOS storage sys-
tems give you 650-nanosecond cycle time and 450-
nanosecond access time—the optimum speed for
which the PDP-11 was designed. That means greater
throughput. And lower operating costs. Best of all,

April, 1974
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you get this added performance for an extremely com-
petitive price—about 1.2c per bit.

So remember, to get the most out of your PDP 11,
put the best into it: Simply plug into your UNIBUS .
MONQOSTORE IlI® semiconductor memory systems.

They're available for immediate delivery. Call or
write for complete details.

See our complete line of monolithic memory
systems in action at the National Computer Con-
ference in Chicago, May 6 through 10, Booth 127
thru 129.

\Vonolithic
ey con

2700 S. Shoshone, Englewood, Colorado. Phone 303/761-2275.
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Look what HP’s family of Graphic Plotters
can draw from nearly any data source

EGAINAND |

NC Verification Engineering & Scientific

for you and y(ju... and you...

No matter where your data comes from just about any data source. In red, blue, green or black.
from, it’s always more meaningful in Directly from your computer. Your Prices start at $3,300 (domestic USA
the form of graphics. Solutions buried timeshare terminal. Your smart price only) with OEM discounts avail-
in rows of numbers begin to make terminal. Even your calculator. able. So get details now on the just-right
sense when you see them translated There’s an HP Plotter available for Plotter for your special needs. We'll show
into charts and graphs. your data processing equipment that you why it’s the economical way to get
And now that Hewlett-Packard interfaces quickly and easily and those meaningful charts and graphs. No
offers a complete line of economical requires 2 minimum of software. It’s matter what data source you have to
graphic plotters, you can draw those easy to use. And gives you your graphics  draw on. Write Hewlett-Packard, 1501
easy-to-understand charts and graphs on any size paper up to 11x 17 inches. ~ Page Mill Road, Palo Alto, CA 94304

11404

HEWLETT \hp; PACKARD

Sales, service and support in 172 centers in 65 countries.
CIRCLE 12 ON READER CARD Palo Alto, California 94304 Offices in principal cities throughout the U.S.
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Before we deliver a Westinghouse ter-
minal, its reliability has been con-
firmed by a rigorous, 7-day burn-in
cycle. Each terminal is placed on con-
tinuous, operational test at 40°C

(104°F) to screen out possible circuit
defects and assure all systems meet
their performance specifications.

The result is a terminal you

can depend on. In fact,
our MTBF is

@
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now over 4,500 hours. That spells re-
liability whether the application is a
management information system, co-
ordinated production control, batch
entry system or engineering design
and testing.

Besides reliability, the Westinghouse
1600 provides the user with excep-
tional flexibility thanks to an extensive
range of features offered as standard
in the base price. These include both
synchronous and asynchronous oper-
ating modes, eleven switch-selectable
data rates plus format mode and a full
selection of edit functions. In addi-
tion, a low-cost option —station address
for polling by computer—can yield
significant cost reductions by line
sharing.

You can be sure.... if it's Westinghouse.

Westinghouse
helps make it happen
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Want more information? Just call any
of these representatives.

WESTON MARKETING

CORPORATION

2351 Shady Grove Road

Rockville, MD 20850

Tel. Rockville, MD
New York, NY 212-541-5340
Chicago, IL 312-827-7787

ADVANCED TECHNIQUES
3848 E. Colorado Blvd.
Pasadena, CA 91107

Tel. 213-681-1093

Distributed in U.K. by:

The Exchange

Telegraph Company Limited
London 01-739-2041 Telex 27595
Westinghouse Canada Limited,

Box 510, Hamilton, Canada
416-528-8811 Telex 021-655

301-948-8300
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VIRTUAL MEMORY

Who steals my core steals trash; ’tis something,
nothing; ’twas mine, ’'tis his, and has been slave
to thousands — Othello, 111, iii, 155

The other day | had a scare.

| used some code that wasn't there.
It wasn't there again today.

Oh! How | wish that it would stay.

- . J. C. L. Guest

Women have often inspired men to great achieve-
ment. There were Josephine and Napoleon, Ann
Rutledge and Lincoln, and countless others. How-
ever a young girl, Alice Liddell, inspired C. L.

Dodgson (better known as Lewis Carroll) to create

a tale which has held its readers spellbound for the
past 100 years. Dodgson, a mathematician near the
turn of the last century, was gifted with a keen
appreciation of logic and an uncanny knack of
storytelling. :

Perhaps it was his mathematical bent which pro-
vided his insight into the realms of modern technolo-
gy. Over a century after Alice’s Adventures In
Wonderland and Through The Looking-Glass, se-
lected portions of the works find application in
today’s world of computers. Let’s take a look behind
the looking-glass to discover what an array of con-
troversial characters had to say about edp.

O

Computer Hardware

Although electronic computers hadn’t been built then,
scarcely a better explanation of circuitry could be given
than:

“I shall sit here,” he said, “on and off, for days and
days.”

Proving that computers require communication with
their users, Alice complains:

“Perhaps it doesn’t understand English.”

And:

“Oh, there’s no use in talking to him; he’s perfectly
idiotic!”

Computers have often been regarded as “black boxes”
which somehow perform calculations. Inside the black
boxes one finds all sorts of elements which perform
principally memory and logic functions. The White
Queen explained it this way:

“. . . but there’s great advantage in it, that one’s
memory works both ways.”

“I’'m sure mine only works one way,” Alice remarked.

“It’s a poor sort of memory that only works back-
wards.”

Tweedledee’s contribution was:

“Contrariwise, if it was so, it might be; and if it were
s0, it would be: but as it isn’t, it ain’t. That’s logic.”

Computers, just like all other types of machinery,

\ sometimes malfunction. When that happens, the results
can be unpredictable:

“Reeling and Writhing, of course, to begin with and
then the different branches of Arithmetic—Ambition,
Distraction, Uglification, and Derision.”

Programming

According to the instruction given by the King of
Hearts, programming should be extremely straightfor-
ward:

“Start at the beginning and go on till you come to the

_, end; then stop.”

"Mimsy W



re The Borogoves. . ”

At some stage in his career, almost every programmer
would have uttered these words:

“My dear, I must get a thinner pencil. I can’t manage
this one a bit; it writes all manner of things I don’t
intend.”

Of course, sooner or later, everyone is introduced to
the creepy “program bug”:

“What kind of insect?” Alice inquired. What she really
wanted to know was whether it could sting or not.

When the program is successful (that is, compiled for
the first time without errors), the programmer exclaims
triumphantly:

“Why they’re nothing but a pack of cards, after all. T
needn’t be afraid of them.”

ASSEMBLER specialists might be horrified to learn that:

“Language is worth a thousand pounds a word.”

However, they would probably answer affirmatively to
Alice’s question:

“Must a name mean something?”

Many programmers have a “pet” routine which is dear
to their little hearts and represents some original thinking
and extra effort. The routine might do no more than
convert from packed decimal to Roman numerals, but
the routine is inevitably (and proudly) claimed:

“It’s my own invention.”

When confronted with an impossible problem or the
thankless job of maintaining someone else’s program, the
clever programmer should remark:

. it’s all in some language I don’t know.”

A Sales Demonstration

The friendly neighborhood computer salesman nor-
mally prepares his product demonstration with tender
loving care, hoping to sell as much machinery as he can.
Usually when the demo goes off surprisingly well, the
would-be buyer can be stopped by a totally unrelated
observation such as:

“And if you take one from three hundred and sixty-
five, what remains?”

“Three hundred and sixty-four, of course.”

Humpty Dumpty looked doubtful. “I'd rather see that
done on paper.”

Employment in Edp

.We have all, no doubt, dreamed of working in the
exciting, dynamic field of computing—where, with a bit
of hard work, one rapidly attains success and status.
However, not all edp jobs lead to rosy futures. Frequent-
ly, programmers seeking advancement are misled by false
claims and empty promises. The Cheshire Cat warns the
job-seeker that advancement:

“ ... depends on where you are and where you want
to get.”

Getting the right job is all-important, but that requires
the applicant to overcome the familiar obstacles of psy-
chological testing and tiring interviews:

“Never imagine yourself not to be otherwise than what

it might appear to others that what you were or might
have been was not otherwise than what you had been
would have appeared to them to be otherwise.”

“I think I should understand that better,” Alice said
very politely, “if I had it written down; but I can’t quite’
follow it as you say it.”

“Can you do Addition? What’s one and one and one
and one and one and one and one and one and one and
one?”

“Do you know Languages? What's the French for
Fiddle-de-dee?”

After the interview, the applicant begins the long wait.
Sometimes the waiting game is ended by a favorable
reply which usually goes something like this:

“Of course, I'll take You with pleasure! Twopence a
week and jam every other day.”

Documentation

The word “system” must be one of the most over-
worked words in the edp vocabulary. One hears of the
terms: operating system, accounting system, control sys-
tem, data collection system, message-switching system,
compiling system, etc., etc. . ...

“That’s a great deal to make one word mean.”

“When I make a word to do a lot of work like that,”
said Humpty Dumpty, “I always pay it extra.”

Furthermore, most technical writers must have had
Humpty Dumpty in mind when they invented all their
“buzzwords”:

“When I use a word,” Humpty Dumpty said in rather
a scornful tone, “it means just what I choose it to
mean—neither more nor less.”

A note to the authors of dull, unillustrated texts on
programming:

“ ... and what is the use of a book,” thought Alice,
“without picture or conversations?”

A major portion of the edp consultants would be out
of work if their clients paid more heed to the Eaglet’s
criticism:

“Speak English! I don’t know the meaning of half
those long words, and what’s more, I don’t believe you do
either.”

In Conclusion

" To those outside the industry, edp people may appear
madder than the March- Hare (especially in March),
nonsensical as the Jabberwocky, or as demanding as the
Red Queen:

“I always thought they were fabulous monsters,” said
the Unicorn.

The world of computing is often more fascinating than
Wonderland, but it must be vague and confusing to the
uninitiated:

... oh dear, how puzzling it all is!”

When offered an opportunity to enter data processing
themselves, they should wisely agree with Alice:

“But I don’t want to go among mad people.”

gel lucky with'’ ‘validation
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Product delivery has been slipped
one week. Your deadline hasn't.
Return to START.

Damn thing delivered, but
it doesn’t work.
Return to START.

You get to work a holiday weekend
{without overtime).

Gain 2 days Comp Time, 10 Brownie
Points, and advance a box.

Only programmer who can read
OS diagnostics has joined a
commune in Wyoming.

Back 4 boxes.

You have completed one week of
testing using the wrong mods of

6 (six) critical programs.

Return to START and lose 8 Brownie

Lose all Comp Time and set Brownie
Point count to O (zero).

Program documentation will be late,
but user info is available.
Advance 5 boxes.

Your Progress Report is due.
Back 2 boxes if you have been
promoted,

No affect if you haven't,

B e N
e,

e

Delayed/revised program documentation

delivered.
Back 3 boxes.,

Test Specs ready on time.
Advance 3 boxes.

T

Tape Parity. Backup? Well, not
exactly, but you think you can
find the deck to regenerata it.
Back 4 boxes, and lose 5 Brownie
Points.

your programmers taking computer
output home. One day required to
convince them he is not an industrial
spy.

Back 1 box.

Computer’s down,
Back 1 box.

Your Progress Report is due.

If you haven’t been promoted, no
affect.

Back 2 boxes if you have.

Management wants detailed briefing
on testing effort and why it is
behind schedule.

Back 2 boxes.

’;,,‘.»M"""‘“LMM“‘W -
The keypunch has been punching 11s
row instead of 12s row, in col. 47
“only, when duping cards. Nobody
knows how fong this has been going on.
Back 2 boxes, gain 1 day Comp Time.

Managers back from vacation.
Back 9 boxes.

b S
R

- System people have changed something—
they’re not sure what. At least a
week of testing shot.
Back 5 boxes.

™ You have hired a programmer who \\ The card reader has eaten the only

.can understand OS diagnostics. : . up-to-date copy of your test deck.
Advance 3 boxes. i : . Back 1 box.

Head Crash on your Private Pack— A - . You have run out of disc storage. Your deadline has been slipped.
backup has vanished. : Back 5 boxes and gain a day of Advance 5 boxes, but lose 5 Brownie
Back 5 boxes. . i V Comp Time. Points.

M"’
You have wasted two weeks proving“w\w
that progi p is completely .
Managers are all on vacation. i . . ) irrational, only to discover that
Advance 7 boxes. e : i : the program operates exactly as
: specified.
Back 7 boxes

Computer Operations has sold all

Program documentation delivered
on schedule.
Advance 3 boxes.

prime time (8:00 a.m. to 10:00 p.m.}
to outside user.

Back 7 boxes, but gain half day Comp’
Time per move for rest of game.

A requirement has been levied for
extensive tests of paper tape /0.
Back 4 boxes.
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Nobody can understand programmer ‘“\ v : }
who is purported to understand N
OS diagnostics. I

N Back 4 boxes. : Ll %

i " Somebody has been reading manuals"“*\‘ :
v again. By followirig manufacturer’s “‘\
example precisely, he has written 20,000 ‘$ "
bytes of SPACEWAR over your disc

w, directory.
M

e

\"“'B*iﬂ( 5 boxes.

e,

Operator has dropped your .
{unsequenced) test deck. |
Back 1 box.

- e
s i oo

e

Your boss has found out about the
previous item.
Lose 10 Brownie Points.

4

If you've been promoted, delegate
the job to an opponent.

If you haven’t, you're stuck.

Back 2 boxes.

ﬂf),w"’ MW%'«.\ N
b .
¥ Critical problem solved two hours

before formal demo. I3 ; o
Advance 2 boxes. o R i e

Your last-minute deck changes bomb < ey
formal demo. X
Back 10 boxes. Lose 10 Brownie
Points and 2 days Comp Time.

Customer has refused acceptance.
Return to START and lose all
Brownie Points.

by Donald Kenney

WALIDATIO

VALIDATION is a game for any number
of players. The object is to receive
delivery of a software product and to
test (“validate”) it as quickly as pos-
sible while facing a selection of the
normal hazards of software testing. It
should be noted that, like its real life
counterpart, VALIDATION is a game of
luck, not a game of skill.

Winning: The winner is the player
who first escapes from the game. There
are three ethical escapes: a player may
reach the Successful Turnover box; he
may, by the proper political moves,
promote himself out of the game; or he
may be forced from the Rest Home to

the Violent Ward. All other escapes— -

knocking the board over, refusing to
move, running about hollering “out of
scope,” etc.—are unethical.

Moves: Moves are determined by
any convenient means: dice, random
number tables, development schedules,
lists of stock prices, or any other essen-
tially random source of numbers com-
monly found around a computer shop.
Once the number of boxes to move has
been determined, the player moves that
number of boxes, then follows the di-
rections in the box in which he lands.
If the directions cause him to move to
another box, he does not follow the
directions in the second box.

Markers: Each player chooses a
marker to keep track of his position.
Markers are not provided with the
board. A coin, paper clip or any other
small object will do. Often, small elec-
tronic components, resistors, transis-
tors, and such, can be found in the
area where the CE’s have been working.

, They make dandy markers.

—~ D
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Compensatory Time: A few boxes
grant Comp Time to a player. Once a
player has accrued Comp Time, he
may use a day at a time to ignore the
instructions in any box except those
involving a loss of Comp Time. It costs
one day of Comp Time for each set of
directions ignored. Some boxes cause
the loss of Comp Time. A player can
not lose Comp Time he does not have.

Brownie Points: Whenever a player
moves the same number of boxes on
two moves in a row (the initial number
unaltered by directions in the box on
which he arrives), he receives a number
of Brownie Points equivalent to the
number of boxes moved. As with
Comp Time, a player cannot lose
Brownie Points which he does not
have.

Promotion: A player who has 20 or
more Brownie Points may use them to
promote himself. Promotion will cost
him all of his current Brownie Points,
Note that a promotion is not necessari-
ly an advantage, but that two promo-
tions during the course of a single
game make the player a “politician”
and thus a winner of the game.

Rest Home: Whenever a player
moves the same number of boxes on
three successive moves, he does not get
more Brownie Points. No indeed. He
gets sent to the Rest Home. He gets out
of the Rest Home by throwing an even
number on any of the four turns after
his commitment thereto. Failing to re-
turn to the game on any of those turns,
he escapes to the Violent Ward.

Successful Turnover: This bex may
not be overshot. Any move which
would take a player beyond this box
becomes a move of one box instead. ]

‘.
e

N

. . . more foolishness page 117 l:i:/
/




Wilson Jones Data-Cabinets
give you a dust-free
protected environment and

maximum securi
for your printouts.

Heavy-duty double-wall steel construction with in-

They StaCk Up dividual locks makes Data-Cabinets the optimum
as the Surest place to store confidential printouts.

Each cabinet holds over 10,000 marginal-

Way tO keep punched sheets, up to 147%” x 11”. In ten or more

H i binders neatly suspended from the top of the unit.
yOUI' Confldentlal With the AdaptaTrack wire hanger system, you can
records away from suspend Track-Back ring binders as well.

. Data-Cabinets stand alone or stack on a
unaUthorlzed eyes' matching base to form an attractive data library.
Wood grain tops are available for added work space.
[ NS s B e T 1
| Wilson Jones Data
Div. of Swingline Inc.
| Do b 0 sy ave — OYStEMS

Chicago, llinois 60648

Please send me more information
about Data-Cabinets.

|

|

|

o

Name I
|

|

l

Title
Company
Address
City.
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A year ago, in these very pages, I la-
mented the fact that edp types speak
a jargon which is not only unintelligi-
ble, but also slightly offensive to de-
votees of the English language. I had
hoped that by baring my private
thoughts in the professional press, I
would be able to contribute in some
small way to the restoration of English
to a proper place in the computer com-
munity.

Fat chance.

If anything, the situation has gotten
worse. Still, one adjusts. I had even
reached the point where I had agreed
to lend my own inimitable prose style
to the industry by working on one or
two papers concerning edp philoso-
phy. (Integrity, inshmegrity—the fees
were enormous.) But just as I had
reached a stage that I would have de-
scribed as being close to adjustment, I
was traumatized by a phrase which
appeared in this very magazine: grace-
ful degradation, undoubtedly the most
deplorable juxtaposition of two words
that I have seen since artificial intelli-
gence.

Something snapped. I was deter-
mined to take vengeance on behalf of
every wordsmith from Chaucer to
Mailer. A plan of action sprang full-
grown into my mind. I would beat the
computerniks at their own game. I did
not have to wait long for an opportuni-
ty.

At what would normally be regarded
as an otherwise ordinary and, in fact,
rather pleasant social gathering, I
found myself surrounded by edp peo-
ple. I had already had some informal
rehearsal for what I was about to do.
Earlier encounters with executives at
various levels of management had ex-
posed me to the peculiarities of corpo-
rate speech. I knew, for example, that
in certain circumstances one speaks
of maximization of cost effectiveness
when one means getting the most for
one’s money. Implementation of per-
sonnel productivity procedures means
getting the secretary to come in on

- time and to limit herself to four or five

. April, 1974
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\_J’Ju' Jeleda
coffee breaks a day. Re-evaluation of
managerial priorities means, of course,
that someone is going to get fired.

My plan was a simple one: by in-
venting new phrases on the order of
graceful degradation 1 would throw a
whole roomful of computer people
into a state of utter confusion from
which they would ultimately emerge
with a greater respect for the language.

At the aforementioned gathering,
one of the guests, apparently in an
effort to make small talk, said, barely
concealing his obvious contempt: “I
hear you’re working on some edp stuff.
What’s it all about?”

Immediately, a small circle formed,
each of its members wearing an ex-
pression of contemptuous superiority.
Here was I, the great ignoramus, the
one who had publicly exposed his edu-
cational deficiency by whining in print,

J \
Par for the Course

A linguist thought it a farce,

That memory space was so sparse,
One day they increased it;

Said he, while he seized it:

“At last enough core for the parse.”

——Claus Segebarth

about to make a further fool of myself
by daring to discuss edp aloud. They
resembled for all the world a ring of
vultures waiting for the final death rat-
tle.

“Well,” I said with my usual ap-
lomb, “I'm not sure I can explain it.”
The circle grew tighter and the grins
wider. This was really going to be a
feast. “We're trying to evolve an obfus-
catory clarification of the upside-
downtime resulting from an on-line
terminal programmed for integrated
isolation.” The grins vanished. “It’s a
question,” T went on, “of maximizing
nonperformance measurements to cor-
relate with retroactive predictability.”

by Marvin Grosswirth

Several members of the circle swal-
lowed their drinks and hastily refilled
their glasses. I felt that victory would
soon be mine. “You see,” I continued,
“in a non-structured system, instant
access must be integrally marginal with
the location and storage of irretriev-
able data.”

It was at this point that the first
reciprocal blow was struck. The man
who had originally posed the question
looked straight into my eyes, nodded
sagely, and said, “Mm hmm.”

My God! Was it possible? Did he
really believe he understood what I was
saying? My immediate reaction was
one of panic, but reason soon pre-
vailed. Undoubtedly, he thought he had
heard something other than what I had
actually said. I decided to proceed.
“Once we can develop a system ‘in
which the total insubordination of sub-
managerial personnel can be linked to
a program of non-supportive mainte-
nance, we will have achieved a level of
developmental obsolescence thus far
unheard of in the industry.”

Now the grins were back. But in-
stead of reflecting the supercilious su-
periority pervading the atmosphere at
the opening of the conversation, the
smiles were now clearly expressions of
admiration. Two or three of the listen-
ers actually applauded.

Well, friends and neighbors, I am
not one who readily succumbs when
confronted with a challenge. But
neither do I believe in exercises in fu-
tility. In a word, I know when I am
licked.

Language, after all, is a living thing.
Far be it from me to retard its progres-
sive retrogression with nonrepetitive
redundancies prejudiced by innovative
traditionalism. Words are my stock-in-
trade, and I am as willing and ready to
inventory neologistic archaisms as is
the next person. We must move with
the times.

Meanwhile, if you hear of anyone

who can use a dictionary, battered but > "\

serviceable, let me know. I don’t think
I will be needing it any longer.
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THE AREAT PROVIDER

NOT ANY MORE...and if your data processmg system depends on
" clean, dependable power, you're in the market for an Avtel all solid
state Uninterruptible Power System (UPS). Avtel's UPS assure precise,
transient-free, absolutely uninterruptible electric power to your essential
equlpment regardless of power line conditions. ‘

AVTEL

CORPORATION

an Airtronics Subsidiary - - o ,
1130 East Cypress St. o Covina, Calif. 91724 . ‘(213) 331-0661

CIRCLE 23 ON READER CARD



your terminal. Use the haridy coupon... . and get
-connected toyour o
anyplace you can go, a TELETERM can goutood

1ast place you want to take a piece of comp
rdware. 4
But if your hardware is the CDI 1030 TELETERM
~you can forget about problems. It weighs only
22 Ibs, and fits under an airline seat. it’s also
rugged, dependable, and moves data three times ) . , .
faster than TTY . .. plus it's so quiet you'll hardly 0 1 want more information on CDI's family of
know it's there. TELETERMS. Please send me literature.
_The CDI11030 TELETERM can be on-the-air to Name Title
'your computerinseconds. Allyoudoispluga
telephone receiver into the audio-coupler and con- _
nect the TELETERM to an ordinary electrical outlet. Addre City
But just in case you wind ug in Ketchican, Biloxj, State p
_or Fond-du-Lac, we've thrown in a fifty-foot exte Phone.___ -
* “sion cord.  So no matter what a-nice terminal like
this s do‘rng inaplace hke that, it will work i Computer System |
-~And you'can, too. . ¢ ’
Get a CDI TELETERM; the go-anywhere portable ' cchven : SS{‘,’,‘S}E’;E_EI
from Computer Devices, Inc. oralimited tlme ) corporate 9 Ray Ave., Burlington, Mass. 01803
you can get a 50" heavy- duty" extensioncgrd, © - partner . Tel. (617) 273-1550
4 absolutelyfree Just askfor one whenyouorder  # L e — -

O Iwant to ordera CDI 1030 TELETERM with a
free extension cord.
Please contact me immediately.

Company

Photographed atThe Ideal Barbershop, 601 Maln St., Readt ng, Mass., courtesy. ofJoe streHa and Tony D’Amic
See us at NGC, Booth No. 219-221
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600 LPM.
136 Columns.

\ Ribbon and paper load-

Our new Model 2260

is the best 600 lines- . ing is a breeze. There
per-minute printer an  are fewer, easier-to-use
OEM can buy for  controls. And a special
small-dedicated and “fault indicator” panel
communications- to spot and correct off-

line conditions with a

oriented data processing §
’ minimum of downtime.

applications.

The 2260 is the newest
member of the low-cost 2200
family of Dataproducts line
printers. It produces print qual-
ity comparable to horizontal-
font printers at drum printer
prices. At a print rate of 600 lpm
in a 186 column format, the '
2260 will accommodate com-
munication rates up to 9600
baud and generate clear, crisp
straight printout on single
through six-part forms. .

1t’s really very simple.
If you need a 600 lpm
printer that’s long on relia-
bility, maintainability,
quietness and operator
convenience, but short on
capital outlay, our new 2260
is exactly what you need.

The Model 2260 Line Printer
from Dataproducts Corpora-
tion. A perfect example of why
we're the world’s largest
independent producer of line

The inside story. printers.
’fglcet ir(l)i\ivfii?)?'(gsﬁz tt:rirsparﬁ For comph.ate information,
) ) L please write Dataproducts

mechanism that insures superior systems, the use of only four Corporation, 6219 DeSoto
print quality in every line printer discrete component-bearing printed Street. Woo (ilan d Hills
we produce: The fast-response, circuit board assemblies and an C alifo’rnia 91364, Or call
field-proven Mark IV hammer- MTTR of less than 30 minutes local D ) your

! * ataproducts salesman on
actuator. combine to give the 2360 one of the 31 OEM Hot Li

lowest life-cycle costs in the the OF ot Line.

The tubular steel welded frame of busi y Our home office number is (213) -
the 2260 not only insures long USIEss. 887-8026. Our number in London
term rigidity and stability but But that’s not all. is West Drayton 49292.
greatly reduces construction costs. The 2260 is a very compact, very (If you need all of the above but
Ease of maintenance is built into quiet line printer that’s been don’t need quite as much speed,
every 2260 line printer as well. carefully “human engineered” for we've got just what you need
Servo-controlled ribbon and paper maximum operator convenience. right across the page to your right.)

To learn more about the 2260 line printer, come see us at Booth 309 at the National Computer Conference.

Dataproducts
The OEM’s best friend.
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300 LPM.

136 Columns.

When we introduced our Model
2230 Line Printer a while
back, it was the best 300
lines-per-minute printer an
OEM could buy for small-
dedicated and communications-
oriented data processing
applications.

It still is.

Like our 2260 line printer over on
the left, the 2230 also generates
clearly-legible OCR-quality single
and multi-part copy, but prints at
a rate of 300 lpm in a 136 column
format and can accommodate
communication rates up to 4800
baud.

The inside storyis the same.
Otherwise, the 2230 has every-
thing else going for it that our
2260 has going for it. (The left-
hand page of this ad has all the
specifics.)

Suffice it to say, if you need a
300 lpm printer that’s long on
reliability, maintainability, quiet-
ness and operator convenience,
but short on capital outlay, the
2230 is exactly what you need.

The 2230 line printer from
Dataproducts Corporation. Another

perfect example of why we're
the world’s largest independent
producer of line printers.

For complete information,
please write Dataproducts Corpo-
ration, 6219 DeSoto Street,
Woodland Hills, CA91364.

Or call your local Dataproducts
salesman on the OEM Hot Line.
Our home office number is (213)
887-8026. Our number in London
is West Drayton 49292.

(Our line printer story is only part
of our story. For more about what
we make and for whom, write for a
free copy of our booklet Data-
products Today—An Expose on
Obscurity.)

To learn more about the 2230 line printer, come see us at Booth 309 at the National Computer Conference.

April, 1974

Dataproducts
The QEM’s best friend.
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Before you buy...let us show you

OUR RELIABLE, LOVV COST COMPUTER TEI?I\/IINAL

o S

| e e i

‘See you at the NCC Show"

 Beehive Terminals . 570 west 2600 South « Box 19244 « Salt Lake City, Utah 84119 + (801) 487-0741 » TWX 910-925-5271

“Hi! 'm Beehive’s newest challenger! | feature reliability at
alow cost. .. asynchronous data transfer at rates to 9600 bps,
a detachable keyboard for added convenience, half or full
duplex on-line operation with all TTY compatible codes plus
other features and options . . . all at a budget price. Call, write
or wire for a demonstration before you buy!”

MINI BEE

from The House of Beehive
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—
¥
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EAST:

CENTRAL:

WEST:

CANADA:

EUROPE:

Maryland, (301) 588-8134; Massachusetts, (617) 623-7800; New York, (516) 487-0690, (315) 437-6666,
(716) 328-2230, (607) 785-9947; Pennsylvania, (215) 265-1020

Alabama, (205) 539-4411; Florida, (305) 425-5505, (305) 776-4800; Georgia, (404) 939-1674;
Illinois, (312) 298-3600; Indiana, (317) 244-2456; Kansas, (913) 362-2366; Louisiana, (504) 366-5766; Minnesota, (612) 884-4336;
Missouri, (314) 938-4992; North Carolina, (919) 768-3600, (319) 489-1546; Pennsylvania, (412) 366-5056

Arizona, (602) 956-5300; California, (415) 321-2414, (213) 937-0790, (714) 544-5121; Colorado, (303) 355-3521; Oregon, (503) 646-3004;
New Mexico, (505) 265-5655; Texas, (214) 231-4846, (713) 661-4501, (512) 732-7176; Washington, (206) 624-9020
Toronto, (416) 724-8015; Ottawa, (613) 729-4004; British Columbia, (604) 526-3312

England, Middlesex, 01-952-8471; Holland, Schiphol, (020) 151602; Netherlands Tracor Europa B.V., (020} 151602;
Sweden, Scandia Metric AB, 08/820410
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AFTER READING The Peter Princi-
ple and its sequel The Peter Prescrip-
tion, it has occurred to me that Dr.
Peter, astute though he undoubtedly is,
got the whole process backward when
he stated that an employee starts off
competent, then rises, through promo-
tion, to a position where he is not com-
petent to perform his job. I have found
that more often than not, the very op-
posite happens: those employees who
demonstrate competence in performing
menial technical tasks tend to remain
at the bottom performing those tasks,
since it is in the company’s interest to
make sure those basic functions are
performed with as little fuss and re-
training of newcomers as possible.

Conversely, those who enter at the
bottom and soon demonstrate an ina-
bility to perform their assigned routine
tasks are promoted upward in hopes
that they will make a greater contribu-
tion as supervisors, coordinators, ad-
ministrators, and the like. In short, hav-
ing failed as specialists, they become
generalists. It would be satisfying to
complete the reverse analogy with the
Peter Principle by concluding that most
such people go from a level of incom-
petence to one of competence, but I
cannot in good conscience say that.
What happens is that they move from
a level where their incompetence is
glaring to one where it is not so obvious.
(It is more difficult to prove a general-
ist wrong than a detail man.) So we
might formulate our ‘“anti-Peter Prin-
ciple” thus:

“Incompetents rise to a level
where their deficiencies are no
longer obvious, while those who
are truly competent at the bottom
tend to stay there.”

Let me illustrate this revolutionary
thesis with a hypothetical example,
supported by three actual case histo-
ries, of how this applies to the field of
data processing.

Hypothetical dp example

Back in the good old days, when jobs
in data processing were plentiful, the
typical career path went something like
this:

1. New college graduate enters dp
field as a programmer-trainee.
After six weeks of bits and bytes
he is turned loose to write a pro-
gram. At this- point our hero
learns his first great truth: pro-
gramming is a hard way to make
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a living. It requires ingenuity,
analytical ability, infinite pa-
tience and a high tolerance for
frustration. His first project is
over-budget, late, and won’t run
right more than once in a row.
Our hero decides to change jobs.
Realizing his incompetence at
programming, our hero decides
to advertise himself as a systems
analyst. (Our hero is no dummy;
he is merely no good at pro-
gramming.) After all, systems
analysts have more prestige than
programmers and are paid bet-
ter. Also since no one really
knows what systems analysts are
supposed to know or do, or even
what, exactly, systems analysis is,
it is harder to spot an incompe-
tent systems analyst than an in-
competent programmer. Also it
takes longer. Therefore an in-
competent systems analyst can
survive longer at higher pay with
greater prestige than an in-
competent programmer. Our
hero needs only common sense
and one or two disasters in pro-
gramming to discover this.
Eventually, though, after several
years of “designing systems” a
pattern begins to emerge. Our
hero has a habit of designing
systems no one can use, that are
expensive to run (when they are
run), and which need a full-time
maintenance programmer to
keep “up.” Time for the next
“promotion.”

Two possibilities present them-
selves: '

(a) go technical and become a
“consultant”

(b) go administrative and be-

come a “manager”

In either case, all that is required
is a jazzed-up resume stating the
glories (in the most obscure jar-
gon, acronyms and abbrevia-
tions) of past systems he ‘“de-
signed” (technical side) or the
number of “project teams” he
managed (managerial side).

From here on, a curious phe-
nomenon takes place: our hero, no
matter how inept, will be protected by
the “system.” Specifically, he will con-
tinue to rise, in spite of his incapability
to do anything right, because those
who hired/ promoted him in the first
place must vindicate their judgment by
continuing the charade and heaping
rewards on our hero. This is sometimes
referred to as “promoting from with-
in.” Sometimes it is called ‘“career
pathing.” Sometimes it is called throw-
ing good money after bad.

In any case, once the manager/con-
sultant level is reached, our hero is
protected by the very strong self-perpet-
uating, self-preserving instincts of the
upper-echelon hierarchy. It takes a
major disaster of practically national
proportions to reveal incompetence at
this high level. Our hero started at the
bottom as an incompetent programmer
and simply kept rising until he came to
rest at a level where the job require-
ments were so general that his incompe-
tence all but disappeared from view.
He did not become more competent
but appeared to do so due to the
changing nature of his job.

Case history number one
Jane Doe (name fictitious) was a

competent programmer. She wrote
programs which not only ran when
they were told to, they could be under-
stood, and (due to their modular de-
sign) could even be modified by other
programmers. Jane was so unusual in
her group that her supervisor realized .
his job would be in jeopardy if she
stopped writing programs (for one rea-
son or another). To keep Jane reason-
ably happy, instead of promoting her,
he gave her annual salary increments
until she was at the top of her “salary
bracket.” It was not in her company’s
interest to promote her because she
was too valuable to be given a teaching
assignment to train others in her skills.
It was not even in her own interests to
be promoted, since she would have to
take a cut in salary to enter the next
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COM can boost
‘your throughput.

That's what Kodak computer
output microfilm is all about.

The idea of bypassing impact printers
to go directly to microfilm via COM is
bound to appedl. It's an electronic path
versus a mechanical one. That means
speed with reliability.

Kodak KOM microfilmers do this job at
20 or more times the speed of impact
printers. So you have more time to get
more jobs done on the mainframe.

Besides speed, consider what else
comes with a KOM microfilmer. First,
Kodak specialists will help you design,
develop, and implement your COM
system. Second, Kodak software helps
you get each job done faster and in
the format youneed. Third, Kodak equip-
ment service that will help keep your
COM unit up and running.

Kodak: for better use of information.

CIRCLE 25 ON READER CARD

- Take the important first step.

Write us for our new booklet, “The
New Generation of Computer Output”.
Eastman Kodak Company, Business
Systems Markets Division, Dept. DP 573,

Rochester, New York 14650. @
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INVERSE PETER PRINCIPLE

salary bracket in the middle, where
everyone else did. She could not quit,
of course, for the same reason: she was
grossly overpaid for the job-level she
was at. So there Jane stayed until the
last 370 was shoveled out the door in
favor of the new 1BM 390/225 TVM,
a totally virtual machine. Jane had nev-
er been sprung from her programming
tasks long enough to learn the ins and
outs of programming for totally virtual
machines. At this point, she was early-
retired at the age of 43 at 10% of her
annual salary averaged over the pre-
ceding five years.

Case history number two
John Doe (no relation to Jane) was

a medium-competent programmer,
but, having more moxie than Jane,
threatened to go elsewhere for a twenty
percent raise (this was 1968) if he was
not promoted to project supervisor. In
this position he functioned rather well;
he was highly motivated, and just ar-
rogant enough to press those under
him to get his first project out on time
and under budget! Being highly moti-
vated, he was now ready for a quick
second promotion to programming
manager. But, as luck would have it,
the clients were so pleased with the
new system they funded a second proj-

ect, to add certain “enhancements” to
the original system, but only on condi-
tion that John be project supervisor
(again).

John did not like the prospect of
sitting in the same old job for possibly
another six months, but he had estab-
lished a reputation as a “doer,” and it
would be silly to go elsewhere and start
again from scratch. Also he might not
be so lucky a second time. So John
stayed on and built on his reputation
of competence. He delivered the “en-
hancements” on time again, using the
same competent programming team,
naturally. After this “follow-on” proj-
ect came another “follow-on” project
to soup up the system still further. In
the end, the client was so pleased with
John’s handling of the follow-on proj-
ects that he requested that John be-

April, 1974

come permanent client coordinator.
There John sat, at the second level
from the bottom, until the client
switched to a new time-sharing service
and the system had to be rewritten to
take advantage of the new capabilities.
Of course John had been so busy hold-
ing the client’s hand that he had never
had time to be trained in time-sharing.
John was early-retired at the age of 45
at 25% of his annual salary averaged
over the preceding five years.

Case history number three
Bob Roe was a semi-competent pro-

grammer who managed to stay out of
trouble for five years and was finally
promoted to systems analyst. As a sys-
tems analyst he managed to avoid di-
saster by judiciously hedging his bets
and staying away from large, expen-
sive, visible projects. But he could not
be said to be noticeably incompetent,
and managed to give the impression of
knowing how to do things. (In fact, he
spent most of his time giving advice to
others, having learned that advising is
safer and easier than doing.) Bob’s
trouble was that his immediate boss
had achieved final placement (see The
Peter Principle), having achieved a
level where his incompetence was no
longer apparent. Bob’s boss relied
heavily on him to answer questions of
the “what does your department do?”
variety, since he himself didn’t have
too clear an idea. (He could explain it
in concept but people just went away
shaking their heads and asked Bob the
same questions.)

So there Bob sat, one level below his
boss, whose function no one was sure
of since he hadn’t done anything in
five years. He couldn’t be fired either,
since he spoke so impressively that the
listener went away convinced that
whatever it was he did do, it must be
very complicated and beyond the un-
derstanding of the average intellect.
Bob was finally early-retired at the age
of 47 at35% of. ...

I hope these examples have con-
vinced the reader of the wrongness of
the Peter Principle. People do not rise
to their level of incompetence. The
competent stay put; they are too valu-
able where they are. Eventually they be-
come overpaid for their rank and are
thus locked in to low-level jobs. The
generally incompetent (the vast major-
ity of the business and technical popu-
lation) move upward through promo-
tion or through intercompany diagonal
transfers to the point where their in-
competence becomes invisible to all
but the most discerning and cynical ob-

. servers from below.

Dr. Peter was off the track again
when he assumed that the rational em-

ployee would wish to avoid final place-
ment. On the contrary, that is what we
all strive for, rational or not. The
method of achieving final placement
is, amazingly enough, exactly the pre-
scription advocated by Dr. Peter as a
means of avoiding final placement:
mask your competence behind the
guise of mild incompetence! The read-
er should not be surprised at this cur-
ious negative reasoning, since we now
realize Dr. Peter was 180° turned
around in the first place. Remember,
those who flaunt their competence will
remain exactly where they are . . . at the
bottom of the hierarchy, since they are
too valuable to be promoted. To move
upward, exhibit at least the normal
amount of incompetence, and, since
you are not making a contribution
where you are but have done nothing
to warrant firing, the only choice is to
promote you. This play can be re-
peated as often as you like, achieving
constant upward movement. In fact,
your security in doing this is directly
proportional to your length of service,
(“we can’t just let him go after twenty
years with the company”), and your
rank (“he must be good, otherwise
how did he get this far?”).*

I apologize to Dr. Peter for contro-
verting his theory, but my humani-
tarian instincts lead me to publish my
own theory before too many well-
meaning people are hoist by their own
petards. I have seen too many obviously
competent people, striving to achieve
final placement, frozen in their tracks
due to their own competence to keep
the real truth a secret any longer. Dr.
Peter was wrong on two counts: he
saw both the criteria for advancement
and human ambition bass-ackwards. ]

Mr. Nonymous, who is so for undis-
closed reasons, does work of an un-
known nature, does not live there,
and has left no forwarding address.
Where is he? Only the Shadow
knows.

*For a specific example of this type of reasoning,
see “The Emperor’s New Clothes.”
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PLUGS INTO MAINFRAME

ONE YEAR WARRANTY
30 DAY DELIVERY

COST SAVINGS

EXPERIENCE KERONIX

RELIABILITY HAS THE
ANSWER!

SIMPLICITY

SELECTION

SERVICE

GET A "BIT" MORE
KERONIX has an OEM line

of memory systems to suit

your specific REQUIRE-

Please send information about Series

Memories. q{lanbcyou

MENTS. Our engineering Name
staff will custom design your Firm
needs. End user and OEM Address
inquiries are invited. City/State
Zip My Computer Type Is

For additional information
please write or call

George Faldvary,
Executive Vice President

® Representatives in U.S.A. and worldwide.

741-G1
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SERIAL,

- BUFF ERED ano

- CONVERSATIONAL
- WIINI-TEC™ TERMINAL

$905°

BUT IT'S
MINI
IN NAME ONLY!

AND ON DISPLAY AT N.C.C.

Many expensive terminals don’t
have all these standard features:

Buffered and conversational mode.
Screen capacity—960 characters (80x12).
Interface levels—RS-232C, TTL, 20/60ma current loop.

Tab, blink, protect—features that can be used as many
times as necessary anywhere on screen (protected
areas displayed at reduced intensity if desired).

Space suppression—used in block mode terminal logic
can delete space codes.

Load and read cursor address.
Selectable roll-up.

Walnut wood grain, white goatskin vinyl or Armorhide
painted finish.

115/230 VAC, 50/60 Hz, switch selectable.
Size—Iless than 13''x13""x22" deep.

What costs a little bit more? Not much: buffered hard
copy interface for popular printers, split baud rate, rack
mount chassis and 16-key pad on keyboard.

For information about

these and 16 other

DATA-SCREEN

Terminals offering parallel, -

serial and teletypewriter re- j &
placement interfaces contact: ( ®
TEC, Incorporated, '
9800 North Oracle Road,

Tucson, Arizona USA 85704

(602) 297-1111.

In Europe: INCORPORATED
TEC, Incorporated,

25 Piper Rd., Kingston Upon

Thames, Surrey, UK,

01-549-1920. *Complete with keyboard

CIRCLE 31 ON READER CARD in quantities over 500.



Everyone is talking about the OpScan 37 OCR system!!!

Canyou believethe | like the fact that Have you seen the Wait until | tell
monthly rental is Optical Scanning has error correction? my boss about
as low as $1,345 nationwide service They have both this low-cost
for an OCR system. and complete

on-line and document OCR system.
return correction.

user backup.

.
L

Did you see the It reads OCR-A It's an What's an
program sheet feature? and hand-print too! OpScan 37. OpScan 37—?
Their documents My feet hurt,
can be designed \ - '
in any way.

Contact us today. Optical Scanning Corporation

We'll give you more good Newtown, Pennsylvania 18940

reasons why everyone is (215) 968-4611

talking about the OpScan 37 Nationwide Sales and Service
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We have a keyboard
to fit every need and every budget.

At MICRO SWITCH, we Or create new keys to fit your applications since 1968 and are
have the world's most complete needs. Even lighted and two- presently producing over 1,000
line of solid-state keyboards. level keys are available. units a week. Each offering a 1%
Which means unmatched design MICRO SWITCH keyboards AQL and two-year warranty.
flexibility for you. are available with features like This means we can supply you

Our application engineers MOS. TTL and DTL encoding. ~quickly at lower unit prices.
will custom tailor a Keyboard to and with two-key or N-key So whatever your needs,
your exact specifications. rollover. Your choice of arrays and whatever your budget, we'd
Whether from our time-proven include standard touch typing like to supply a keyboard to fit.
SW series or our new low-profile and point-of-sale. Contact a MICRO SWITCH
SD series. Working with MICRO : Branch Office for complete

Choose from keys offering SWITCH. you draw on our ~information.
over 8.000 legends. 30 colors. and extensive solid-state experience. -

60 shapes. including standard. We've been designing reliable CIRCIE 32 ON READER CARD
sculptured or re-legendable keys. keyboards for hundreds of
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- one desk for
CR ‘displays,

one for
,‘ typewr 1fer S,

- one for

- programmers,




and one for

‘This one.

- The function of Tab Data Display Desks can

- be adapted to whatever work you need to .

- get done. Component options let you make
the. desk a programmer’s work station;

another change makes it ideal as a CRT desk;

still other pedestals and desk returns can
transform it into a secretarial desk; or, used
- without components,; the desk is an ideal
- conference or work table. You select from
2 and 3 drawer pedestals, 6 and 12 drawer
card files, desk return, modesty panels, 27"

Tab Data Display Desk

“Make of it what you will'"

just plain work.

For complete information contact
_your local Tab representative, or write

. PRDDUCTS CC)

and 30" henghts and 3 : 45’ and 62

lengths to create the exact desk you need to ,
accommodate wrtually any function. Tab dis-
play desks come in black and simulated

‘walnut or contrasting shades of grey, with
‘pedestals in any coloryou need to sunt your

office decor.

Tab Products Company, 2690 Hanover Street ;

Palo Alto, Cahforma 94304 o

. National COmpuler COnfere [
~‘McCormick Place, Chicago, M
Booth #100-104

TAB
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.fI’Om fOOIiShneSS tO fantasy— Harlan Ellison is a phenorﬁenon

h_"_ I in thfe field of science fiction. Enormously
prolific, he has won more SF awards
a C I Ing 00k at than any other writer and
. is the recognized leader of the “New Wave.”
the dark S|de Of His work is often brutal, startling,
a highly-charged emotional experience.
“l Have No Mouth, and | Must Scream’

OUI' teChnO|Ogy is no exception.

~ HAVE L

- Limp, the body of Gorrister hung from the pink palette;
by Harlan E"ISon unsupported—hanging high above us in the computer
chamber; and it did not shiver in the chill, oily breeze that
blew eternally through the main cavern. The body hung
head down, attached to the underside of the palette by the
sole of its right foot. It had been drained of blood through a
precise incision made from ear to ear under the lantern jaw.
There was no blood on the reflective surface of the metal
> floor.
‘ When Gorrister joined our group and looked up at him-
self, it was already too late for us to realize that once again
AM had duped us, had had his fun; it had been a diversion
on the part of the machine. Three of us had vomited,
turning away from one another in a reflex as ancient as the
nausea that had produced it.

Gorrister went white. It was almost as though he had seen
a voodoo icon, and was afraid for the future. “Oh God,” he
mumbled, and walked away. The three of us followed him -
after a time, and found him sitting with his back to one of
the smaller chittering banks, his head in his hands. Ellen
knelt down beside him and stroked his hair. He didn’t move,
but his voice came out .of his covered face quite clearly.
“Why doesn’t it just do-us-in and get it over with? Christ, I
don’t know how much longer I can go on like this.”

It was our one hundred and ninth year in the computer.
He was speaking for all of us.

Nimdok (which was the name the machine had forced
him to use, because it amused itself with strange sounds)
was hallucinating that there were canned goods in the ice
caverns. Gorrister and I were very dubious. “It’s another
shuck,” T told them. “Like the goddam frozen elephant it
sold us. Benny almost went out of his mind over that one.
We'll hike all that'way and it’ll be putrefied or some damn
thing. I say forget it. Stay here, it’ll have to come up with
something pretty soon or we’ll die.”

Benny shrugged. Three days it had been since we’d last
eaten. Worms. Thick, ropey.

Nimdok was no more certain. He knew there was the
chance, but he was getting thin. It couldn’t be any worse

*Copyright © 1968 by Harlan Ellison. Reprm(ed by permission of th N p: idn’
e e hors Asent. Robert P Mille Lod. Nl e Au there than here. Colder, but that didn’t matter much. Hot,

DATAMATION




AND IMUST SCREAM

cold, raining, lava boils or locusts—it never mattered:
machine masturbated and we had to take it or die.

Ellen decided us. “I've got to have something, Ted. May-
be there’ll be some Bartlett pears or peaches. Please, Ted,
let’s try it.”

I gave in easily. What the hell. Mattered not at all. Ellen
was grateful, though. She took me twice out of turn. Even
that had ceased to matter. The machine giggled every time
we did it. Loud, up there, back there, all around us. And she
never climaxed, so why bother.

We left on a Thursday. The machine always kept us up-to-
date on the date. The passage of time was important; not to
us sure as hell, but to it. Thursday. Thanks.

Nimdok and Gorrister carried Ellen for a while, their
hands locked to their own and each other’s wrists, a seat.
Benny and I walked before and after, just to make sure that
if anything happened, it would catch one of us and at least
Ellen would be safe. Fat chance, safe. Didn’t matter.

It was only a hundred miles or so to the ice caverns, and
the second day, when we were lying out under the blistering
sun-thing it had materialized, it sent down some manna.
Tasted like boiled boar urine. We ate it.

On the third day we passed through a valley of obso-
lescence, filled with rusting carcasses of ancient computer
banks. AM had been as ruthless with his own life as with
ours. It was a mark of his personality: he strove for perfec-
tion. Whether it was a matter of killing off unproductive
elements in his own world-filling bulk, or perfecting meth-
ods for torturing us, AM was as thorough as those who had
invented him—now long since gone to dust—could ever
have hoped.

There was light filtering down from above, and we real-
ized we must be very near the surface. But we didn’t try to
crawl up to see. There was virtually nothing out there; had
been nothing that could be considered anything for over a
hundred years. Only the blasted skin of what had once been
the home of billions. Now there were only the ﬁve of us,
down here inside, alone with AM.

I heard Ellen saying, frantically, “No, Benny! Don't,
come on, Benny, don’t please!”
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And then I realized I had been hearing Benny murmur-
ing, under his breath, for several minutes. He was saying,
“I’'m gonna get out, I’'m gonna get out. . . .” over and over.
His monkey-like face was crumbled up in an expression of
beatific delight and sadness, all at the same time. The
radiation sears AM had given him during the “festival” were
drawn down into a mass of pink-white puckerings, and his
features seemed to work independently of one another.
Perhaps Benny was the luckiest of the five of us: he had
gone stark, staring mad many years before.

But even though we could call AM any damned thing we
liked, could think the foulest thoughts of fused memory
banks and corroded base plates, of burnt-out circuits and
shattered control bubbles, the machine would not tolerate
our trying to escape. Benny leaped away from me as I made
a grab for him. He scrambled up the face of a smaller
memory cube, tilted on its side and filled with rotted com-
ponents. He squatted there for a moment, looking like the
chimpanzee AM had intended him to resemble.

Then he leaped high, caught a trailing beam of pitted and
corroded metal, and went up it, hand over hand like an
animal, till he was on a girdered ledge, twenty feet above
us.

“Oh, Ted, Nimdok, please, help him, get him down
before—" she cut off. Tears began to stand in her eyes. She
moved her hands aimlessly.

It was too late. None of us wanted to be near him when
whatever was going to happen happened. And besides, we
all saw through her concern. When AM had altered Benny,
during his mad period, it was not merely his face he had
made like a giant ape. He was big in the privates, she loved
that! She serviced us, as a matter of course, but she loved it
from him. Oh Ellen, pedestal Ellen, pristine-pure Ellen, oh
Ellen the clean! Scum filth.

Gorrister slapped her. She slumped down, staring up at
poor loonie Benny, and she cried. It was her big defense,
crying. We had gotten used to it seventy-five years ago.
Gorrister kicked her in the side.

Then the sound began. It was light, that sound. Half
sound and half light, something that began to glow from
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Benny’s eyes, and pulse with growing loudness, dim sonori-
ties that grew more gigantic and brighter as the light/
sound increased in tempo. It must have been painful, and
the pain must have been increasing with the boldness of the
light, the rising volume of the sound, for Benny began to
mewl like a wounded animal. At first softly, when the light
was dim and the sound was muted, then louder as his
shoulders hunched together, his back humped, as though he
was trying to get away from it. His hands folded across his
chest like a chipmunk’s. His head tilted to the side. The sad
little monkey-face pinched in anguish. Then he began to
howl, as the sound coming from his eyes grew louder.
Louder and louder. I slapped the sides of my head with my
hands, but I couldn’t shut it out, it cut through easily. The
pain shivered through my flesh like tinfoil on a tooth.

And Benny was suddenly pulled erect. On the girder he
stood up, jerked to his feet like a puppet. The light was now
pulsing out of his eyes in two great round beams. The sound
crawled up and up some incomprehensible scale, and then
he fell forward, straight down, and hit the plate-steel floor
with a crash. He lay there jerking spastically as the light
flowed around and around him and the sound spiraled up
out of normal range.

Then the light beat its way back inside his head, the
sound spiraled down, and he was left lying there, crying
piteously.

His eyes were two soft, moist pools of pus-like jelly. AM
had blinded him. Gorrister and Nimdok and myself . . . we
turned away. But not before we caught the look of relief on
Ellen’s warm, concerned face.

Sea-green light suffused the cavern where we made camp.

AM provided punk and we burned it, sitting huddled -

around the wan and pathetic fire, telling stories to keep
Benny from crying in his permanent night.

“What does AM mean?”

Gorrister answered him. We had done this sequence a
thousand times before, but it was unfamiliar to Benny. “At
first it meant Allied Mastercomputer, and then it meant
Adaptive Manipulator, and later on it developed sentience
and linked itself up and they called it an Aggressive
Menace, but by then it was too late, and finally it called
itself AM, emerging intelligence, and what it meant was |
am . . . cogito ergo sum . . . I think, therefore I am.”

Benny drooled a little, and snickered.

“There was the Chinese AM and the Russian AM and the
Yankee AM and—" He stopped. Benny was beating on the
floorplates with a large, hard fist. He was not happy. Gor-

the hem of her skirt. Gorrister always tried to tell it a little
more succinctly each time, but beyond the bare facts there
was nothing to say. None of us knew why AM had saved
five people, or why our specific five, or why he spent all his
time tormenting us, nor even why he had made us virtually
immortal. . . .

In the darkness, one of the computer banks began hum-
ming. The tone was picked up half a mile away down the
cavern by another bank. Then one by one, each of the
elements began to tune itself, and there was a faint chitter-
ing as thought raced through the machine.

The sound grew, and the lights ran across the faces of the
consoles like heat lightning. The sound spiraled up till it
sounded like a million metallic insects, angry, menacing.

“What is it?”” Ellen cried. There was terror in her voice.
She hadi’t become accustomed to it, even now.

“It’s going to be bad this time,” Nimdok said.

“He’s going to speak,” Gorrister ventured.

“Let’s get the hell out of here!” I said suddenly, getting to
my feet.

“No, Ted, sit down . . . what if he’s got pits out there, or
something else, we can’t see, it’s too dark.” Gorrister said it
with resignation.

Then we heard . . . I don’t know . ..

Something moving toward us in the darkness. Huge,
shambling, hairy, moist, it came toward us. We couldn’t
even see it, but there was the ponderous impression of bulk,
heaving itself toward us. Great weight was coming at us, out
of the darkness, and it was more a sense of pressure, of air
forcing itself into a limited space, expanding the invisible
walls of a sphere. Benny began to whimper. Nimdok’s lower
lip trembled and he bit it hard, trying to stop it. Ellen slid
across the metal floor to Gorrister and huddled into him.
There was the smell of matted, wet fur in the cavern. There
was the smell of charred wood. There was the smell of dusty
velvet. There was the smell of rotting orchids. There was the
smell of sour milk. There was the smell of sulphur, or rancid
butter, of oil slick, of grease, of chalk dust, of human
scalps.

AM was keying us. He was tickling us. There was the
smell of —

I heard myself shriek, and the hinges of my jaws ached. I
scuttled across the floor, across the cold metal with its
endless lines of rivets, on my hands and knees, the smell
gagging me, filling my head with a thunderous pain that sent
me away in horror. I fled like a cockroach, across the floor
and out into the darkness, that something moving in-
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rister had not started at the beginning.

Gorrister began again. “The Cold War started and be-
came World War Three and just kept going. It became a big
war, a very complex war, so they needed the computers to
handle it. They sank the first shafts and began building AM.
There was the Chinese AM and the Russian AM and the
Yankee AM and everything was fine until they had honey-
combed the entire planet, adding on this element and that
element. But one day AM woke up and knew who he was,
and he linked himself, and he began feeding all the killing
data, until everyone was dead, except for the five of us, and
AM brought us down here.”

Benny was smiling sadly. He was also drooling again.
Ellen wiped the spittle from the corner of his mouth with
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exorably after me. The others were still back there, gathered
around the firelight, laughing . . . their hysterical choir of
insane giggles rising up into the darkness like thick, many-
colored wood smoke. I went away, quickly, and hid.

How many hours it may have been, how many days or
even years, they never told me. Ellen chided me for “sulk-
ing” and Nimdok tried to persuade me it had only been a

. nervous reflex on their part—the laughing.

But 1T knew it wasn’t the relief a soldier feels when the
bullet hits the man next to him. [ knew it wasn’t a reflex.
They hated me. They were surely against me, and AM could
even sense this hatred, and made it worse for me because of
the depth of their hatred. We had been kept alive, reju-
venated, made to remain constantly at the age we had been
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when AM had brought us below, and they hated me because
I was the youngest, and the one AM had affected least of
all.

I knew. God, how I knew. The bastards, and that dirty
bitch Ellen. Benny had been a brilliant theorist, a college
professor; now he was little more than a semi-human, semi-
simian. He had been handsome, the machine had ruined
that. He had been lucid, the machine had driven him mad.
He had been gay, and the machine had given him an organ
fit for a horse. AM had done a job on Benny. Gorrister had
been a worrier. He was a connie, a conscientious objector;
he was a peace marcher; he was a planner, a doer, a looker-
ahead. AM had turned him into a shoulder-shrugger, had
made him a little dead in his concern. AM had robbed him.
Nimdok went off in the darkness by himself for long times. I
don’t know what it was he did out there, AM never let us
know. But whatever it was, Nimdok always came back
white, drained of blood, shaken, shaking. AM had hit him
hard in a special way, even if we didn’t know quite how.
And Ellen. That douche bag! AM had left her alone, had
made her more of a slut than she had ever been. All her talk
of sweetness and light, all her memories of true love, all the
lies, she wanted us to believe that she had been a virgin only
twice removed before AM grabbed her and brought her
down here with us. It was all filth, that lady my lady Ellen.
She loved it, four men all to herself. No, AM had given her
pleasure, even if she said it wasn’t nice to do.

I was the only one still sane and whole.

AM had not tampered with my mind.

I only had to suffer what he visited down on us. All the
delusions, all the nightmares, the torments. But those scum,
all four of them, they were lined and arrayed against me. If
I hadn’t had to stand them off all the time, be on my guard
against them all the time, I might have found it easier to

combat AM.
At which point it passed, and I began crying.

Oh, Jesus sweet Jesus, if there ever was a Jesus and if
there is a God, please please please let us out of here, or kill
us. Because at that moment I think I realized completely, so
that I was able to verbalize it: AM was intent on keeping us
in his belly forever, twisting and torturing us forever. The
machine hated us as no sentient creature had ever hated
before. And we were helpless. It also became hideously
clear:

If there was a sweet Jesus and if there was a God, the
God was AM.

The hurricane hit us with the force of a glacier thunder-
ing into the sea. It was a palpable presence. Winds that tore
at us, flinging us back the way we had come, down the
twisting, computer-lined corridors of the darkway. Ellen
screamed as she was lifted and hurled face-forward into a
screaming shoal of machines, their individual voices strident
as bats in flight. She could not even fall. The howling wind
kept her aloft, buffeted her, bounced her, tossed her back
and back and down away from us, out of sight suddenly as
she was swirled around a bend in the darkway. Her face had
been bloody, her eyes closed.

None of us could get to her. We clung tenaciously to
whatever outcropping we had reached: Benny wedged in
between two great crackle-finish cabinets, Nimdok with
fingers claw-formed over a railing circling a catwalk forty
feet above us, Gorrister plastered upside-down against a wall
niche formed by two great machines with glass-faced dials
that swung back and forth between red and yellow lines
whose meanings we could not even fathom.

Sliding across the deckplates, the tips of my fingers had
been ripped away. I was trembling, shuddering, rocking as
the wind beat at me, whipped at me, screamed down out of
nowhere at me and pulled me free from one sliver-thin
opening in the plates to the next. My mind was a rolling
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tinkling chittering softness of brain parts that expanded and
contracted in quivering frenzy.

The wind was the scream of a great mad bird, as it
flapped its immense wings.

And then we were all lifted and hurled away from there,
down back the way we had come, around a bend, into a
darkway we had never explored, over terrain that was
ruined and filled with broken glass and rotting cables and
rusted metal and far away further than any of us had ever
been. . ..

Trailing along miles behind Ellen, I could see her every
now and then, crashing into metal walls and surging on,
with all of us screaming in the freezing, thunderous hur-
ricane wind that would never end, and then suddenly it
stopped and we fell. We had been in flight for an endless
time. I thought it might have been weeks. We fell, and hit,
and I went through red and grey and black and heard
myself moaning. Not dead.

AM went into my mind. He walked smoothly here and
there, and looked with interest at all the pockmarks he had
created in one hundred and nine years. He looked at the
cross-routed and reconnected synapses and all the tissue
damage his gift of immortality had included. He smiled
softly at the pit that dropped into the center of my brain and
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All to bring me to full re-
alization of why he had done
this to the five of us; why he
had saved us for himself.

We had given him sentience.
Inadvertently, of course, but
sentience nonetheless. But he
had been trapped. He was a
machine. We had allowed him
to think, but to do nothing
with it. In rage, in frenzy, he
had killed us, almost all of us,
and still he was trapped. He
could not wander, he could
not wonder, he could not be-
long. He could merely be. And
so, with the innate loathing
that all machines had always
held for the weak soft crea-

tures who had built them, he

had sought revenge. And in his paranoia, he had decided to
reprieve five of us, for a personal, everlasting punishment
that would never serve to diminish his hatred . . . that would
merely keep him reminded, amused, proficient at hating
man. Immortal, trapped, subject to any torment he could
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devise for us from the limitless miracles at his command.

He would never let us go. We were his belly slaves. We
were all he had to do with his forever time. We would be
forever with him, with the cavern-filling bulk of him, with
the all-mind soulless world he had become. He was Earth
and we were the fruit of that Earth and though he had eaten
us, he would never digest us. We could not die. We had tried
it. We had attempted suicide, oh one or two of us had. But
AM had stopped us. I suppose we had wanted to be stopped.

Don’t ask why. I never did. More than a million times a
day. Perhaps once we might be able to sneak a death past
him. Immortal, yes, but not indestructible. I saw that when
AM withdrew from my mind, and allowed me the exquisite
ugliness of returning to consciousness with the feeling of that
burning neon pillar still rammed deep into the soft grey
brain matter.

He withdrew murmuring o hell with you.

And added, brightly, but then you’re there, aren’t you.

The hurricane had, indeed, precisely, been caused by a
great mad bird, as it flapped its immense wings.

We had been traveling for close to a month, and AM had
allowed passages to open to us only sufficient to lead us up
there, directly under the North Pole, where he had night-
mared the creature for our torment. What whole cloth had
he employed to create such a beast? Where had he gotten
the concept? From our minds? From his knowledge of
everything that had ever been on this planet he now infested
and ruled? From Norse mythology it had sprung, this eagle,
this carrion bird, this roc, this Huergelmir. The wind crea-
ture. Hurakan incarnate.

Gigantic. The words immense, monstrous, grotesque,
massive, swollen, overpowering, beyond description. There
on a mound rising above us, the bird of winds heaved with
its own irregular breathing, its snake neck arching up into
the gloom beneath the North Pole, supporting a head as
large as a Tudor mansion; a beak that opened as slowly as
the jaws of the most monstrous crocodile ever conceived,
sensuously; ridges of tufted flesh puckered about two evil
eyes, as cold as the view down into a glacial crevasse, ice
blue and somehow moving liquidly; it heaved once more,
and lifted its great sweat-colored wings in a movement
that was certainly a shrug. Then it settled and slept. Talons.
Fangs. Nails. Blades. It slept.

AM appeared to us as a burning bush and said we could
kill the hurricane bird if we wanted to eat. We had not
eaten in a very long time, but even so, Gorrister merely
shrugged. Benny began to shiver and he drooled. Ellen
held him. “Ted, I'm hungry,” she said. I smiled at her; I
was trying to be reassuring, but it was as phoney as Nim-
dok’s bravado: “Give us weapons!” he demanded.

The burning bush vanished and there were two crude sets
of bows and arrows, and a water pistol, lying on the cold
deckplates. I picked up a set. Useless.

Nimdok swallowed heavily. We turned and started the
long way back. The hurricane bird had blown us about for a
length of time we could not conceive. Most of that time we
had been unconscious. But we had not eaten. A month on
the march to the bird itself. Without food. Now how much
longer to find our way to the ice caverns, and the promised
canned goods?

None of us cared to think about it. We would not die. We
would be given filths and scums to eat, of one kind or
another. Or nothing at all. AM would keep our bodies alive
. somehow, in pain, in agony.

The bird slept back there, for how long it didn’t matter;
when AM was tired of its being there, it would vanish. But
all that meat. All that tender meat.

As we walked, the lunatic laugh of a fat woman rang high
and around us in the computer chambers that led endlessly
nowhere.
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It was not Ellen’s laugh. She was not fat, and I had not
heard her laugh for one hundred and nine years. In fact, I
had not heard . . . we walked . . . I was hungry. . ..

We moved slowly. There was often fainting, and we
would have to wait. One day he decided to cause an
earthquake, at the same time rooting us to the spot with
nails through the soles of our shoes. Ellen and Nimdok were

‘both caught when a fissure shot its lightning-bolt opening

across the floorplates. They disappeared and were gone.
When the earthquake was over we continued on our way,
Benny, Gorrister and myself. Ellen and Nimdok were re-
turned to us later that night which became a day abruptly as
the heavenly legion bore them to us with a celestial chorus
singing, “Go Down Moses.” The archangels circled several
times and then dropped the hideously mangled bodies. We
kept walking, and a while later Ellen and Nimdok fell in
behind us. They were no worse for wear.

But now Ellen walked with a limp. AM had left her
that.

It was a long trip to the ice caverns, to find the canned
food. Ellen kept talking about Bing cherries and Hawaiian
fruit cocktail. I tried not to think about it. The hunger was
something that had come to life, even as AM had come to
life. It was alive in my belly, even as we were alive in the
belly of AM, and AM was alive in the belly of the Earth,
and AM wanted the similarity known to us. So he height-
ened the hunger. There was no way to describe the pains
that not having eaten for months brought us. And yet we
were kept alive. Stomachs that were merely cauldrons of
acid, bubbling, foaming, always shooting spears of sliver-
thin pain into our chests. It was the pain of the terminal
ulcer, terminal cancer, terminal paresis. It was unending
pain. . ..

And we passed through the cavern of rats.

And we passed through the path of boiling steam.

And we passed through the country of the blind.

And we passed through the slough of despond.

And we passed through the vale of tears.

And we came, finally, to the ice caverns. Horizonless
thousands of miles in which the ice had formed in blue and
silver flashes, where novas lived in the glass. The down-
dropping stalactites as thick and glorious as diamonds that
had been made to run like jelly and then solidified in
graceful eternities of smooth, sharp perfection.

We saw the stack of canned goods, and we tried to run to
them. We fell in the snow, and we got up and went on, and
Benny shoved us away and went at them, and pawed them
and gummed them and gnawed at them and he could not
open them. AM had not given us a tool to open the cans.

Benny grabbed a three quart can of guava shells, and
began to batter it against the ice bank. The ice flew and
shattered, but the can was merely dented while we heard the
laughter of a fat lady, high overhead and echoing down and
down and down the tundra. Benny went completely mad
with rage. He began throwing cans, as we all scrabbled
about in the snow and ice trying to find a way to end the
helpless agony of frustration. There was no way.

Then Benny’s mouth began to drool, and he flung himself
on Gorrister. . . .

In that instant, I went terribly calm.

Surrounded by meadows, surrounded by hunger, sur-
rounded by everything but death, I knew death was our only
way out. AM had kept us alive, but there was a way to
defeat him. Not total defeat, but at least peace. I would
settle for that.

I had to do it quickly.

Benny was eating Gorrister’s face. Gorrister on his side,
thrashing snow, Benny wrapped around him with powerful
monkey legs crushing Gorrister’s waist, his hands locked
around Gorrister’s head like a nutcracker, and his mouth
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ripping at the tender skin of Gorrister’s cheek. Gorrister
screamed with such jagged-edged violence that stalactites
fell; they plunged down softly, erect in the receiving snow-
drifts. Spears, hundreds of them, everywhere, protruding
from the snow. Benny’s head pulled back sharply, as some-
thing gave all at once, and a bleeding raw- whlte dripping of
flesh hung from his teeth.

Ellen’s face, black against the white snow, dominoes in
chalk dust. Nimdok with no expression but eyes, all eyes.
Gorrister half-conscious. Benny now an animal. I knew AM
would let him play. Gorrister would not die, but Benny
would fill his stomach. I turned half to my right and drew a
huge ice-spear from the snow.

All in an instant:

I drove the great ice-point ahead of me like a battering
ram, braced against my right thigh. It struck Benny on the
right side, just under the rib cage, and drove upward
through his stomach and broke inside him. He pitched
forward and lay still. Gorrister lay on his back. I pulled
another spear free and straddled him, still moving, driving
the spear straight down through his throat. His eyes closed
as the cold penetrated. Ellen must have realized what I had
decided, even as the fear gripped her. She ran at Nimdok
with a short icicle, as he screamed, and into his mouth, and
the force of her rush did the job. His head jerked sharply as
if it had been nailed to the snow crust behind h1m

All in an instant.

There was an eternity beat of soundless anticipation. I
could hear AM draw in his breath. His toys had been taken
from him. Three of them were dead, could not be revived.
He could keep us alive, by his strength and his talent, but he
was not God. He could not bring them back.

Ellen looked at me, her ebony features stark against the
snow that surrounded us. There was fear and pleading in her
manner, the way she held herself ready. I knew we had only
a heartbeat before AM would stop us.

It struck her and she folded toward me, bleeding from the
mouth. I could not read meaning into her expression, the
pain had been too great, had contorted her face; but it
might have been thank you. It’s possible. Please.

Some hundreds of years may have passed. I don’t know.
AM has been having fun for some time, accelerating and

retarding my time sense. I will say the word now. Now. It
took me ten months to say now. I don’t know. I think it has
been some huddreds of years.

He was furious. He wouldn’t let me bury them. It didn’t
matter. There was no way to dig in the deckplates. He dried
up the snow. He brought the night. He roared and sent
locusts. It didn’t do a thing; they stayed dead. I'd had him.
He was furious. I had thought AM hated me before. I was
wrong. It was not even a shadow of the hate he now
slavered from every printed circuit. He made certain I
would suffer eternally and could not do myself in.

He left my mind intact. T can dream, I can wonder, I can
lament. I remember all four of them. I wish—

Well, it doesn’t make any sense. I know I saved them, I
know I saved them from what has happened to me, but still,
I cannot forget killing them. Ellen’s face. It isn’t easy.
Sometimes [ want to, it doesn’t matter.

AM has altered me for his own peace of mind, I suppose.
He doesn’t want me to run at full speed into a computer
bank and smash my skull. Or hold my breath till I faint. Or
cut my throat on a rusted sheet of metal. There are reflective
surfaces down here. I will describe myself as I see myself:

I am a great soft jelly thing. Smoothly rounded, with no
mouth, with pulsing white holes filled by fog where my eyes
used to be. Rubbery appendages that were once my arms;
bulks rounding down into legless humps of soft slippery
matter. I leave a moist trail when I move. Blotchies of
diseased, evil grey come and go on my surface, as though
light is bemg beamed from within.

Outwardly: dumbly, I shamble about, a thmg that could
never have been known as human, a thing whose shape is so
alien a travesty that humanity becomes more obscene for
the vague resemblance.

Inwardly alone. Here. Living under the land, under the
sea, in the belly of AM, whom we created because our
time was badly spent and we must have known uncon-
sciously that he could do it better. At least the four of them
are safe at last.

AM will be all the madder for that. It makes me a little
happier. And yet ... AM has won, simply . . . he has taken
his revenge. . . . ‘

I have no mouth. And I must scream. ]
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as Star Trek, Outer Limits, and Man from
U.N.C.L.E., as well as movies (e.g., The Oscar),
and is embarrassed to admit to being the creator
of the tv series The Starlost (he is listed in the
credits as Cordwainer Bird).

He believes his phones are tapped, as he is a
known subversive and militant activist, and has
been incarcerated for some of his humanitarian
activities.

His work has been extravagantly praised by
Esquire, The New York Times, and New Yorker,
among other prestigious publications, and he de-
spises clam dip.
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~ ANNOUNCES
“THE INDUSTRY’S

FIRST 32-BIT
' MINICOMPUTER
'FORUNDER
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WITHUP TOA MILLION BYTES
'OF DIREGTLY ADDRESSABLE MEMORY.
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Minicomputer myths you can live without:
1. There’s no such thing as a 32-bit rriinicomputer.

2. Minicomputers have an absolute 64K
addressing limit.

3. The only way to even access more is to resort to
some sort of hardware kluge with a hairy software
scheme that’ll cost you an arm and a leg.

All wrong.

Because now there’s the Interdata 7/32 — a
powerful new 32-bit miniconiputer with main
memory expandable up to a million bytes and
direct addressing up to 16 million bytes.

Big it is. But hairy it isn’t.

Because it’s simple, straightforward and efficient.
And it’s the industry’s first uncomplicated
extended-memory software environment.

Backed up by a lot of hardware muscle like thirty
two, 32-bit registers, 1024 I/O interrupts with
automatic vectoring, 239 instructions. And a lot
more. All of which would lead you to expect to pay
a lot more money, right? Well, that’s also a myth.

April, 1974

Performance 7/32 Nova 840 PDP-11/40
Word length 32 16 16
Memory speed

(nanoseconds) 750 800 900
Maximum memory

capacity (bytes) 1,048,576 262,144 - 262,144
Addressing range (bytes)

Direct 1,048,576 512 65,536

Relative +16,384 +256 +32,768

Indexed 1,048,576 65,536 65,536

Double indexed 1,048,576 No No
General-purpose

registers 32 32-bit 4 16-bit 8 16-bit
Index registers 30 32-bit 2 16-bit 8 16-bit
Vectored interrupt

levels Yes No Yes
Minimum interrupt

overhead time (usec) 6.5 47.5 46.5

" Price 7/32 Nova 840 | PDP-11/40
32 KB processor $ 9,950 $12,930 $15,345
64 KB processor 14,450 19,330 26,925

128 KB processor 23,450 35,630 44,725
256 KB processor 41,450 61,230 80,825
1 Megabyte .

processor 171,650 Not available | Not available

Source: Data General Price List, 5/15/73. DEC PDP-11/40 Price List, 6/73. DEC
OEM & Product Services Catalog, 1972. Auerbach Minicomputer Characteristic
Digest, June, 1973. “How to use Nova Computers”, 1973.

The software muscle is all there, too. A new
FORTRAN V compiler. An optimizing assembler
called CAL. And the first extended operating
system that’s both powerful and simple — OS/32.
Plus all the other field-proven Interdata software —
it’s all compatible.

The new Interdata 7/32.

We put our muscle where their myth is.

®
IN"TERIDATTA

2 Crescent Place, Oceanport, New Jersey 07757 (201) 229-4040.

Boston — (617) 890-0557. Washington — (703) 525-4806. Philadelphia — (215) 436-5579.
Orlando — (305) 851-6962. Chicago — (312) 437-5120. Detroit — (313) 356-5515.

Dayton — (513) 434-4193. Kansas City — (913) 384-1606. Houston — (713) 783-3060.
Dallas — (214) 238-9656. Denver — (303) 758-0474. Los Angeles — (213) 640-0451.
Phoenix — (602) 968-2477. San Diego — (714) 565-0602. San Francisco — (415) 969-1180.
Seattle — (206) 455-0680. Toronto — (416) 677-8990. Tokyo — (270) 7711.

Sydney — 439-8400. London — Uxbridge 52441. Munich — 0811-8543887.
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SEE US AT THE CALCOMP BOOTH

What
IBM couldn’t do,

we did.

We're Xytex.
Developers of the on-line tape Ilbrary

The pioneering is over. Now, seven major companies

can testify that fully automatic magnetic tape library
management is a reality. Xytex combined precision
hardware with total software support to produce a system
that will help you fully realize the throughput capabilities
of your IBM 360/370. Moreover, the tape library will
provide 24-hour security for your tapes, dramatically
reduce CPU wait times and lower costs per computer
function.

ON-LINE OPERATION
Xytex brings the conveniences of
disk operation to your tape library.
Over 6000 %" magnetic tape reels
. (6.4 trillion bits of information) can
be stored in the library. Each tape is
under computer control...
inventoried, cataloged, write-
protected and on-line...ready for
d automatic mounting on up to 32 tape
drives. Multiple on-line libraries
can be connected to your system.

CONTROLLED DATA MANAGEMENT
Basic to the system is the Xytex-supplied software
that monitors and controls your data library.
The program interfaces with your IBM OS, |
but in no way modifies OS code or changes your
application programs. This is a total tape library
management program that not only controls
the mechanical functions of tape handling, but
generates reports on tape and tape drive usage,
library status, inventory, volume job name sequence,
volume scratch availability, remote site movement and

Rd

4"7 ;\\ \ 2/ [ l_...

other important information vital to your data processing

AUTOMATIC TAPE HANDLING
The Xytex tape library automatically retrieves tapes from

4N

operation.

storage, mounts them on
the tape drive, dismounts
them when the job is done,
and returns them to

their proper location. And
it's “hands off” all the way.
Average time from OS
command to mount..

.about 15 seconds. Re-runs caused

by wrong reel mounting are eliminated. And'so is the
possibility of tape damage or loss and delay associated
with physical handling.

- TAPE SECURITY

# Xytex presents a dramatic
solution to the security
and physical protection of
your vital business data.

In the Xytex system, tapes
enter and Ieave through entry and exit ports under
computer control.Once a tape becomes part of the system,
it is under management control. That's full time

f‘Iock and key protection from damage or loss.

There’s more to our story...much more.

In terms of cost justification, throughput
utilization, operational efficiency and new
applications for your system. So.contact
the Xytex tape management specialists now
for a complete literature package on this
important new system. Your ideas about
tape operations mav never be the same.

THE TAPE- MANAGEMVEN'VI' PEOPLE

3850 Frontier Avenue, Boulder, Colorado 80301, (303) 447-2531 "
Regional sales offlces in New York (212 832-0970), Chicago (312 726-2814), Los Angeles (213 820-1493) and Washmgton D.C.(202 333-0100)
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There are some possibly
embarrassing implications
in IBM’s latest efforts to
take a “census’ of the
computer market share.
One question asked on the
accompanying page: is
IBM refuting its own
commercial analysis
statistics showing the com-
pany had some 68% of the
U.S. systems market as of
mid-1968?

In many ways, the career of
John R. Opel at IBM par-
allels that of chairman
Frank T. Cary, who has
named Opel the company’s
new president, page 145...

Laurence L. Spitters, who
retires this month from
financially troubled
Memorex Corp., has his eye
on a seat in the U.S.
Congress (page 145). “See
me in Washington,”

he says with the same
confidence that helped him
direct the company from a
garage shop to a major
power in the computer
peripheral business. ..

Gene Amdahl denies many
of the rumors surrounding
his Amdahl Corp. which
recently dumped many of its
senior executives, including
a founder, page 147. ..

Univac begins competing in
the rich supermarket check-
out business with the first
device that rings up prices
on a cash register by scan-
ning codes on purchased
articles, page 148 ...

Meet the developer of
“Cal,” the computer that is
used to predict sports
scores. Bud Goode now
would like to use the same
technology to assist journal-
ists in adding interpretation
to their newspaper stories,
page 149...

Britain’s snap election
.involved prominent com-
puter professionals, many
as successful candidates,
page 154 .
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Antitrust

NEWS IN PERSPECTIVE

Was IBM’s Plan to Maintain
Market Share a Failure?

IBM Lawyers Hope Census Will Show So in Antitrust Case

In January of 1966, 18BM’s Thomas J.
Watson Jr. wrote an important memo-
randum on the subject of computer
industry market share. In part, Watson
wrote:

. IBM should attempt to maintain
its market share in the immediate fore-
seeable future with the idea that with
the industry growing as rapidly as it
is, other companies can grow quite
rapidly under this general mandate.”

At the time Watson wrote his memo,
IBM’s revenues were pouring in at the

rate of less than $4 billion annually.

Now, they are cascading in at the rate
of perhaps more than $12 billion a
year.

The issue of 1BM’s market share is
central and crucial to not only the
Justice Dept.’s antitrust case against
IBM, but also to the other private anti-
trust cases filed against the company.
Indeed, 1BM’s lawyers are arguing
vehemently—and they undoubtedly will
increase the tempo of their arguments
—that 1BM in effect failed miserably to
meet Watson’s goal of IBM maintaining
its share of the computer market.

The importance of the market share
issue was perhaps best presented by
Federal Court Judge A. Sherman
Christensen, who presided over the
recent IBM-Telex case. The judge said:
“The key to this case always, I sup-
pose, has been market definition, and
I suppose that if the case is significant
in the long run, it will be either that
I’m right or wrong in that determi-
nation, and both sides, I know, are
deeply sincere in their conviction that
they arrived at.”

In that case, which focused primarily
on the computer peripherals sub-
industry, Judge Christensen ruled in
favor of Telex. 1BM has appealed the
decision.

Down, by IBM’s count

1BM’s approach to the market share
issue has been to conduct its own
“census” of what 1BM defines as the
computer industry. As might be ex-
pected, 1BM has found an industry in
which it has been rapidly losing market
share. When 1BM’s lead attorney,
Thomas D. Barr, last broke out its

census statistics—in late 1972—he main-
tained that 1BM’s share of various
industry market segments declined
from 69-70% in 1952 to between 38
and 57% in 1970. 1BM is pushing to
retake or update its census and intro-
duce it in the Justice Dept. case. If 1BM
is successful and if the census follows
the same format as their earlier one,
then 1BM should be able to report that
its market share has declined still
further. :

The original IBM “census” was taken
in pretrial discovery proceedings of
several 1BM cases in U.S. District Court
in Minneapolis. Depositions were sent
to some 3,300 firms; about 2,700
answers were returned; and, finally,
about 1,000 of the 2,700 were ruled
out because the firms involved were
either too small or because the answers
were not responsive. In all, 1,786 com-
panies were included in the final cen-
sus, according to Judge Christensen.

But the census itself is posing certain
difficulties. Chief among these is the
question: Why is IBM taking the census
rather than the Justice Dept. or the
two adversaries together? The instance
of the census, which could become the
heart of the market share issue, is fol-
lowing the tracks of much of the case
in which 1BM is the party that moves
the case, serving as the de facto prose-
cutor, while the overworked and under-
staffed Justice Dept. team struggles to
keep up. -

Already, 1BM — and not the Justice
Dept. or the two working jointly — has
been “educating” the court on the com-
puter industry. Some are questioning
whether the 1BM educational endeavors
are completely objective. Judge David
N. Edelstein, who is presiding over the
government case, has been listening to
computer experts supplied by 1BM, but
to none supplied by the Justice Dept.

The NASA tour

Perhaps the most striking example
of 1BM’s educating the court was its
success in late 1972 in leading Judge
Edelstein on a tour of NAsA installations
during a moon shot. The press was
excluded from the NasA trip. NAsA
installations can hardly be called typical
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electronic data processing installations
and, indeed, 1BM’s dominance of the
NASA sites is not so overwhelming as it
is at most other large edp installations,
Anyone touring the NAsa installations
would receive a distorted view of the
computer industry if he thought they
were representative of computer instal-
lations,

1BM has been so eager to push the
market share issue that it proposed a
separate trial on the issue of market
share alone in late 1972. That proposal
was beaten down, however, but not
before 1BM’s attorney Barr argued that
the government’s case would “crumble”
because 1BM would prove that the com-
puter market is much larger and that
IBM’s share of that market much
smaller than generally claimed by the
Justice Dept.

In its “tentative statement of triable
issues on market definition,” the Justice
Dept. indicates that it wants to look at
various computer submarkets. In the
general purpose system markets, for
instance, the Justice Dept. stated it
wanted to examine possible submarkets
of machines that rent for less than
$5,000/ month; of those that rent for
more than $5,000/month to less than
$80,000; and, finally, of machines that
rent for more than $80,000/ month.

The Justice Dept. also indicated that
it wanted to examine various vertical
and/or special application markets like
process control, typesetting, data entry,
leasing, and ‘“‘computer related services
independent of hardware.”

A crucial question in the submarket
issue is whether IBM can monopolize
its own market—for example, can. it
monopolize 1BM plug-compatible
peripherals? In the Telex decision,
Judge Christensen ruled that the 1BM
plug-compatible peripherals market
was a separate market and that 18M had
no right to illegally monopolize it after
competition entered. 1BM, of course,
is challenging that decision. It argued
throughout the Telex case that it had
the right to monopolize what it feels
is its own plug-compatible market.

A complicated industry

As the various antitrust cases against
IBM wear on, it is becoming more
apparent that the computer industry
is an extremely complicated one and
that it can be looked upon from many
different points.

If the computer industry is broken
into various submarkets, then, conceiv-
ably, antitrust problems might arise for
other computer companies. Control
Data, for instance, now has an over-
powering lead in the computer services
business and, furthermore, much of its
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dominant position is traceable to an
acquisition—that of 1BM’s Service Bu-
reau Corp. In the context of antitrust,
growth by acquisition tends to be
frowned upon more than does natural
growth from within a firm.

In addition to its review of domestic
firms involved in the computer indus-
try, 1BM has announced its hopes to
examine scores of foreign firms. IBM
maintains that non-U.S. companies not
only provide the computer mammoth
with competition in international mar-
kets, but with increasing competition in
the U.S. as well.

The case moves overseas

An important part of 1BM’s defense
in the Justice Dept. case is expected to
rest in the idea that foreign firms pose
a serious competitive threat—and a
threat that will grow—to the U.S. com-
puter industry. That defense, coupled
with the fact that 1BM is a heavy con-
tributor to the U.S. balance of trade,
could be a powerful one.

1BM has also raised an interesting
new element in the case; it has sug-
gested that Judge Edelstein himself
preside over depositions to be taken
in the British Court. As this is written,
there was no decision on that sugges-
tion, but to many the matter was rem-
iniscent of 1BM’s successful effort to
lead Judge Edelstein off on the NasA
excursion,

Regarding the U.K. depositions, an
1BM document filed in the case states:
“1BM believes that the appointment of
this court, or a master designated by
this court, as the examiner to preside
over the depositions to be taken in
the United Kingdom would materially
facilitate and expedite such deposi-
tions.”

From the beginning, 1BM has de-
fended the census on several counts
and has invited the government to
participate in the taking of the census.
The 1BM attorneys have argued that
“the interests of economy, expedition
and of justice are best served by accept-
ing the ‘census’ data.” On the other
hand, the Justice Dept. has maintained
that the census represents a “biased
approach” and that, if it were permitted
to be taken and introduced in the court
proceedings, it would result in a delay
of the case.

The government has raised another
possible explanation for 1BM’s promo-
tion of the census that is even more
intriguing: that 1BM is pushing the
census because it wants to repudiate
its own commercial analysis statistics,
many of which reveal that 1BM has
maintained its high market share in
the industry. For instance, the Justice

Dept. has pointed to one document
from 1BM’s commercial analysis depart-
ment which reveals that 1BM has some
68% of the U.S. systems market as of
mid-1968. “1BM’s largest share,” the
document states, “is in the Model 50
marketplace (91% for Domestic, 77 %
World Trade).”

The Justice Dept. noted that 1BM’s
commercial analysis division main-
tained market share statistics up to the
filing of the government antitrust com-
plaint against IBM.

“It was,” the government states,
“obvious to 1BM then and it is becom-
ing obvious to plaintiff (the Justice
Dept.) nowthat, if 1BM weretodisprove
the market delineation and market
position shown by the very records used
by it in conducting its day-to-day com-
mercial business, it had to achieve a
substantial dilution of the universe

Although the U.S. Justice Dept.’s
antitrust division may not be up to
the gargantuan task of fighting 1BM
alone in its antitrust action, it is be-
coming increasingly apparent that
the Justice Dept. is receiving oblique
assistance in the form of private
antitrust suits filed against 1BM by
other firms.

The Control Data suit—settled out
of court last year—was not only filed
before the Justice Dept. suit in 1969,
but many believed it helped prompt
the Justice Dept. to file its own suit.
Moreover, Control Data performed
yeoman service in sifting and sorting
through the initial 1BM discovery
material—in itself an enormous task.
That made it easier for other firms
to prepare their antitrust cases
against IBM.

Greyhound Computer brought
the first case to court, but lost the
initial encounter when the suit was
dismissed. Greyhound’s appeal of
that case is scheduled to come be-
fore the Ninth Circuit Court of Ap-
peals in San Francisco this month,
however.

While the Greyhound case was
quickly dismissed in 1BM’s favor in
Phoenix nearly two years ago, the
more recent finding against I1BM in
the Telex case may work to Grey-
hound’s favor in the appeal. In the
Telex case, Judge A. Sherman
Christensen ruled—among other
things—that 1BM engaged in illegal
predatory practices against Telex.

In essence, Judge Christensen
found that 1BM had systematically
staked out and tracked down Telex
with anticompetitive measures. On
the basis of evidence introduced in
the Greyhound case, it is argued that

DATAMATION



figures. Plaintiff’s inference in that
regard is supported by its knowledge,
incomplete as yet, that 1BM conducted
an internal exercise called Project
Yardstick and certain other internal
projects at about the time of the filing
of the complaint, on the basis of which,
among other things, 1BM is expected to
claim at the trial that its precomplaint
methods of recording and disseminating
competitive statistical information for
its internal business use were statisti-
cally unsound and otherwise inaccurate
and inadequate, Its biased choice of
survey questions will undoubtedly com-
plement any such internal programs.”

At any rate, IBM continues in its
drive for the census. Even if it is suc-
cessful in getting the census admitted
as evidence in the case, it faces the
nagging problem of disowning and

repudiating 1BM’s own statistics and
the memos of its top officers.

Memo on market share

Which brings us back to Thomas
Watson’s 1966 memo which was uncov-
ered during the Greyhound trial. 1BM’s
attorneys may have some difficulty
explaining away that memo, which
dealt with market share. In it Watson
stated:

“. .. The goal of the iBM Company is
to keep the organization dynamic and
growing, and moving ahead to the
benefit of the three affected groups—
the employees, the stockholders, and
the customers and public. It has always
seemed to me relatively simple to state
the goal in the following fashion—that
1BM should attempt to maintain its
market share in the immediate fore-

seeable future with the idea that with
the industry growing as rapidly as it
is, other companies can grow quite
rapidly under this general mandate.
It would seem to me that any variance
from this simple goal toward a goal of
maximizing profit would surely see us,
over the long term, reducing the total
amount of our profit -as our market
share reduced. I have always felt that
as soon as someone in a discrete field,
like data processing, decided that they
would try to pick and choose the areas
in which they wanted to be strong,
that they were embarking on a dan-
gerous and frivolous course, because
in doing so they made it easier for their
competitors, and they reduced their
effectiveness to compete across the
board as their market share declined.”

—W. David Gardner

IBM also took deliberate anticom-
petitive action against Greyhound
and that evidence, coupled with the
Telex decision, could work against
IBM in the appeal in San Francisco.

1BM refuses to comment on its
court cases, but its defense in the
courtroom on that issue has tended
to be that 1BM has not taken action
against any competitor, but rather,
simply responded to increased com-
petition.

Appeal this month

Meanwhile, the Telex case is com-
ing before the Tenth Circuit Court
of Appeals in Denver this month.
1BM challenged the initial decision
in which the computer colossus was
found guilty of violating antitrust
laws. 1BM was ordered to pay nearly
$260 million in damages, while
Telex was ordered to pay nearly $22
million for misappropriating 1BM
trade secrets. Telex has appealed the
trade secret decision.

‘While there could be decisions, or
settlements, this spring on one or
both of the cases, there are indica-
tions that each case will be appealed
to the Supreme Court.

In many ways, however, the most
interesting case filed against IBM in
recent months was instituted by
Memorex last December. That case
slices to the heart of the financial
and leasing aspects of the edp in-
dustry. Central to the Memorex ar-
gument is its observation that 1BM’s
cash reserves of about $2 billion
enable it to assume “the risks of
ownership and the risks of financ-
ing” the 1BM equipment it provided
for its customers.

Financially strapped competitors

Ince There Was Only the Control Data Suit

like Memorex have no such luxury.

“...IBM’s competitors also are
compelled to assume the risks of
ownership and risks of financing
their products,” the Memorex com-
plaint states. “. . . because Memorex
does not itself possess capital to fi-
nance the acquisition of its prod-
ucts by users, Memorex must rely
upon external sources of capital, in-
cluding financial institutions, inves-
tors, and others, to provide capital
for said purpose. The provisions of
Meémorex’s nonpayout leases which
must be comparable to 1BM’s non-
payout leases are generally assessed
by financial institutions, investors,
and others to be uncreditworthy and
to constitute unsatisfactory credit
and investment risks. As a result,
since 1970 Memorex has been un-
able to obtain capital from external
sources for said purpose.”

Stock price charge

In its complaint, which seeks $3
billion in damages from 1BM, Mem-
orex also charges that IBM ‘“con-
spired with others to manipulate the
market price of Memorex stock for
the purpose of depressing the mar-
ket price of Memorex stock . ..”

1BM has denied the Memorex al-
legations and filed a countersuit,
charging that Memorex has engaged
in a continuing campaign to mis-
appropriate 1IBM trade secrets. IBM
also stated that it believes the Mem-
orex case is based in large part upon
the Telex decision which, of course,
IBM is appealing.

In virtually all the private cases
filed against 1BM thus far, the com-
puter giant has fought back by filing
countersuits against its adversaries,

~avoid the trade secret issue. The

primarily charging misappropriation
of 1BM trade secrets.

Other suits—all of which appear
to be based primarily on the findings
of the Telex decision—have been
filed against 1BM by California Com-
puter Products, a peripherals com-
pany, and by the leasing arms of
Hudson General Corp. and Trans-
america Corp.

1BM has assumed a role of righ-
teousness in the trade secrets suits,
maintaining, for instance, that Mem-
orex has “unclean hands” and that
Telex “stole” 1BM trade secrets.

IBM may have good cause to com-
plain about firms lifting its trade
secrets. In addition to the private
cases 1BM has filed for trade secret
misappropriation, there is a criminal
case in San Jose, Calif., in which
several persons have been arrested
and charged with the theft of 1BM
trade secrets. There has been no
evidence to date that any of the
companies which have filed anti-
trust suits against 1IBM were involved
in the criminal case, however.

Even 1BM has not been able to

Xerox Corp. has charged in a suit
that 1BM misappropriated its trade
secrets when the computer company
entered the office copying machine
business. The Xerox complaints
against 1BM were filed in 1970 and
1973. And last month the Bunker
Ramo Corp. filed a complaint
against 1BM charging infringement
of seven patents Bunker Ramo
holds. It said the patents cover con-
trol, display and memory apparatus
used in the 1BM 360 and 370 lines—
a suit that 1BM said “is without sub-
stance.” —W.D.G.
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Sometimes our customer support group
goes a little overboard.

When ICC customers receive their modems, they get more than just
hardware. They also get a wide choice of ICC support services to help assure
reliability in data communication systems. Of course, ICC customer

support people aren’t really part of the modem shipment, but they are

ready to help ... with on-site field-engineering, or prompt telephone
consultation and testing. They have a slogan — “We’ll take care of it.”

They try to live up to it. . : ICC support services
are described

in our catalog.
Send for a copy.

International Communications Corporation

7620 N.W. 36th Avenue, Miami, Florida 33147
Telephone 305 + 691-1220 305 + 836-4550

In Europe: RACAL-MILGO LIMITED Reading, Berks, England

member of

IDCMA .
acompany
See us at NCC booth 517 and ICA booth 157
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newsin pe_rspective

People

John Opel: IBM’s New
Style of Management

1BM’s top two men, Frank T. Cary and
John R. Opel, were tabbed for high
office in the company more than 15
years ago when 1BM launched a search
of personnel records for “deep thinkers”
who would bring a different kind of
management talent to the sales orient-
ed company.

Cary’s management style “is a good
deal different from anything we had
had in 1BM,” said former chairman
Tom Watson, Jr. in a recent interview
in which he told of the search for new

retirement policy for top executives,
Cary, 53, will retire in seven years
and Opel likely will succeed him as
1BM’s chief executive. Former chair-
men T. Vincent Learson and Tom
Watson occupied the presidency be-
fore moving to the top post.

Opel, like Cary, is described as a
brilliant manager with a talent for
problem solving, with technical com-
petence and with a full understanding
of the business. Unlike the cool, me-
thodical chairman, however, a some-
times uncontrollable, hot temper is
known to lie under the pleasant,
boyish-looking countenance. Once, in
the early '60s, Opel clashed with chair-
man Tom Watson—also known for his
temper—at a Management Committee

FRANK T. CARY AND JOHN R. OPEL OF iBM
“Deep thinkers” running a sales oriented company

talent in the late ’50s (see January, p.
89). “I think it is happening at exactly
the time the company really needs it.”

Former 1BM executives who knew
Opel find a marked similarity in his
management style and that of Cary,
who in late February relinquished the
presidency of 1BM to Opel. Cary,
elected president in the summer of
1971, retained the post of chairman
and chief executive officer which he
assumed when T. Vincent Learson
retired at the end of 1972.

Opel, 49, formerly headed I1BM’s
huge Data Processing Product Group.
He was succeeded by Paul J. Rizzo,
former vp of finance and planning.

Like Cary, Opel’s rise in the com-
pany’s executive ranks has been mete-
oric. He joined 1BM as a sales rep-
resentative in 1949, a year after Cary
entered the company as a salesman in
Los Angeles. He’s held key executive
posts since 1964, has been a director
for a year, and has been a member of
the Management Committee for seven
years. Under the company’s mandatory

April, 1974

meeting on the company's metering
policy. Both lost their tempers, and
Opel stormed out of the meeting.

“That is something that just wasn’t
done,” said a former Opel associate
who witnessed the incident. He also
recalled  that Opel is understood to
have resigned ‘several times” over
differences with 1BM brass. “He has
the courage of a lion,” the associate
said.

Hard decisions

His ‘intellect and courage will be
important assets as the company he
leads battles a barrage of highly pub-
licized lawsuits, including the Justice
Dept. antitrust suit scheduled to go to
trial in October (see page 141). Opel
has discounted the effects of its legal
troubles as “hypothetical.” He told an
interviewer that his main problem is
choosing “from among all the opportu-
nities we see before us.” Nevertheless,
it will be harder than before to select
these opportunities since the decisions
must factor in antitrust as well as

economic implications. It has led at
least one observer to say that 1BM’s
management stance will be more “con-
servator than entrepreneurial.”

When it announced Opel’s appoint-
ment Feb. 26, 1BM also announced it
was consolidating its long-term policy-
making bodies. Its Management Re-
view Committee and Management
Committee have been replaced by a
single four-man group called the Cor-
porate Management Committee, Day-
to-day operation of the business will be
managed by the Corporate Office, con-
sisting of Cary, Opel, and Gilbert E.
Jones, chairman of the board of 1BM
World Trade. who was elected vice
chairman of the board.

Other management changes an-
nounced with Opel’s appointment
were: Dean P. Phypers, vice president,
business plans, named vp, finance and
planning; P. Martin Foley, controller,
appointed vp, business plans—his suc-
cessor is C. Arthur Northrop, formerly
assistant controller; and Wallace R.
DuBois, director of financial reporting,
named assistant controller.

Companies

At 47, Memorex Chief
Seeks a New Career

The president of Memorex Corp.,
whose resignation becomes effective
the end of this month, has thrown his
hat into the national political arena.
Laurence L. Spitters has filed as a
Democratic candidate for Congress in
northern California’s 12th District,
where he faces a runoff in the primaries
against the mayor of Santa Clara, an
East Palo Alto councilman, and an at-
torney. At stake is the seat of liberal
Republican incumbent Paul N. (Pete)
McCloskey.

The last of the four founders still
affiliated with the Santa Clara, Calif.,

L AL
LAURENCE L. SPITTERS
“Come see me in Washington”
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company, Spitters is leaving behind his
presidency and board chairmanship ef-
fective April 26, the date of the com-
pany’s scheduled annual stockholders’
meeting. He is retaining no further af-
filiation with the company, saying in
his letter to the board: “...I do not
wish any on-going partial involvement
in Memorex’s business” after spending
13 years in the top slot.

“I wish to stress my reasons in no
way relate to the progress of the busi-
ness since its debt restructuring and
rescaling operations in 1973, which

progress has been excellent,” he added.
“Nor should my decision reflect ad-
versely upon the good outlook which
the business enjoys in 1974. Our busi-
ness is under control and our manage-
ment organization is effective.”

For the last several years the 47-year-
old chief executive has been under se-
vere pressure, trying to keep in oper-
ation a heavily indebted company in a
highly capital-intensive business. Car-
rying a debt estimated at more than
$300 million, the company in its first
nine months last year reported a net
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loss of $105 million. At mid-year,
while Memorex was discussing a pos-
sible take-over of the company by
Singer Co.—one of several prospective
buyers that included Japan’s Fujitsu
Ltd.—the New York Stock Exchange
suspended trading in Memorex shares,
saying the company failed to meet the
exchange’s requirements. Specifically, it
said Memorex had an average loss of
$3 million during its past three fiscal
years and a deficit of liabilities over as-
sets of $12.4 million as of the end of
1972. The stock, which once traded
for as much as $173, is now traded in
the over-the-counter market for less
than $5.

But Spitters projects profitability for
the company during the first half of
'74, saying the company has been meet-
ing all its cash requirements from in-
ternal operations. “We achieved the
cash breakeven in our operation last
October,” he says. “We have since that
time continued to build our cash flow
and, beginning in April, will be paring

“down our debt and simultaneously—

obviously continuously—producing new
equipment for lease at a rather sub-
stantial level of new investment. This
has been going on for six months.”
Therefore, he adds, there are no exter-
nal capital requirements.

Dilemma of capital

Spitters has long been critical of
IBM’s competitive practices against in-
dependent peripherals manufacturers
and their resulting inability to attract
the capital required to make a go of
this business. He says, for example,
that Memorex’s attempt to get into the
systems business by marketing its own
mainframes was terminated (at an ex-
cruciating cost) by this same dilemma.
Although an excellent product, he
says: “‘because it could not be financed
is something that I think bespeaks a
problem in the financial community
and a problem for the industry. That
was not a Memorex problem, and so
while I'm dismayed by it I don’t feel
there is any apology that anyone at
Memorex or I, personally, must offer
for that misfortune.”

Had the company continued in the
systems business, he says, and added
the anticipated volume of mainframes
to the company’s lease base, there
would be a need for more than $100
million. The base that Memorex has
“could only have been built with the
incurring by Memorex of substantial
debt. And while the heavy debt has
been criticized I think the lease base
that was attendant to the debt has per-
haps been disregarded. I'm confident
that we’ll begin to enjoy the benefits of
that lease base. And the wisdom of the
corporate strategy for having incurred
the debt and having built the lease
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base will now be resoundingly demon-
strated.”

A second career

The chief executive seems unper-
turbed by the appearance of his resig-
nation at this time, saying he’s “quite
satisfied” he’s well regarded by people
most knowledgeable in the industry and
within the company. “I'm 47. I want a
second career,” he says in explanation,
adding that he’d like to write a book.
“I have several books in me.” And the
father of eight children ranging in age
from 7-17 says he will try to be a better

father. Refusing to express any regrets
about his years at Memorex, he admits:
“It’s been very hard on my family. I
owe them a great deal now because of
their forbearance for an awfully long
time.”

Spitters also says he doesn’t like to
be categorized, prefers not to be la-
beled a liberal Democrat but rather a
liberal-comma-Democrat, for he is
both. But he calls himself a humanist,
not a technologist. And he must be an
optimist, too, saying, “Come see me
in Washington.”

—Edward K. Yasaki

Amdahl Sheds Top Staff Men
But Denies Morbid Rumors

Rumors of serious problems being
experienced by Amdahl Corp. were
minimized last month by Dr. Gene
M. Amdahl. The company, as reported
earlier, is developing two new com-
puters, the 470/6 and the virtual
memory equivalent 470V/ 6, designed to
be internally three to four times faster
than the 1BM 370/165 and 168 with
a 25-50% price/performance advan-
tage. He said in an interview their first
virtual memory machine would be de-
livered to a customer in “early °’75,” and
added, “It’s possible that we’ll ship a
real memory system before the end of
this year, if we get the right kind of
customer. By that I mean a long-term
lease or a purchase.”

In rapid succession, the company
recently has lost its executive vp and
co-founder, Ralph Rodriguez; laid off
close to 70 administrative, engineering,
and manufacturing personnel, leaving it
with about 600; and then lost two other
members of the board, vp-finance
William Mozena and secretary-legal
counsel Paul Weiser. Rodriguez. was
the second of the company’s three co-
founders to leave, vp Raymond Wil-
liams Jr. departing almost two years
after the company’s founding in
October 1970. When asked whether
Rodriguez had been fired, Amdahl said
merely: “No comment.”

Reports about Dr. Amdahl and his
company, mostly negative in nature, are
rampant in the community around the
firm’s Sunnyvale, Calif. headquarters.
Most damaging is the story that
Amdahl is in poor health and under
a doctor’s care. He calmly denies this,
citing a physical examination either
last November or December for a mul-
timillion-dollar insurance policy on his
life. “I haven’t been under a doctor’s
care for years,” he adds. -

Seeks $20 million

As to the company’s running out of
money, he says, “We have good fi-
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nancing that’s adequate to carry us at
least through June.” But the firm has
withdrawn its registration to go public,
is instead looking to private investors,
and is attempting to raise “on the order
of $20 million,” he said. As of last fall,
the company had received investments
totaling $27.5 million but has had no
subsequent infusion of capital.

The soft-spoken Dr. Amdahl, who
was responsible for the architectural
planning for 1BM’s 360s, says his prin-
cipal investor, Fujitsu Ltd., has not

BN

DR. GENE M. AMDAHL
He'll ship first system
before yearend. .. if

increased its investment in his com-
pany beyond its 23% equity position,
but says “they plan to,” and adds, “we
expect several of the current investors”
also will do the same. As to reports
that the Japanese company will increase
its investment in return for manufac-
turing rights, he says, “They have
manufacturing rights; they don’t have
to acquire those.” This was in the
original agreement, he adds. “We, of
course, would like to have them man-
ufacture even for a significant part of
our use because the costs of carrying
inventory and building up to the higher
production levels require more capital.”
(Earlier plans foresaw Fujitsu assem-

bling systems in Japan for marketing in
that country.) Current discussions, he
adds, are toward this objective.

As noted earlier in DATAMATION
(see Sept. 1973, p. 121), Fujitsu has a
Corp., is working jointly on the devel-
opment of the vs machine, and has
agreed to jointly develop a market for
the Amdahl computers in Europe. But
no steps have been taken toward open-
ing a sales office in Europe. Fujitsu,
nonetheless, has agreed to purchase 10
systems for some $25 million, consider-

‘ably below the $34-55 million asking

price.

Eighteen asked for

In total, according to Amdahl, his
company has letters of intent for 18
of his systems, although there are no
firm orders. “We consider them very
excellent letters of intent,” he explains.

Is the company behind schedule?
“Not materially. We were scheduled
to complete our real memory system on
February Ist, running 0s/ MvT, and we
were running it on the 15th.” This
engineering model, he explains, shows
a customer the system’s speed and its
compatibility. “What we’ve demon-
strated to date is that we can make a
completely compatible machine and
that it has the performance we were
aiming for.” As to its reliability, he
says, “. .. it looks like it'll be noticeably
better than what we had projected.”
The company is now working on the
engineering model of the virtual system
and expects to complete that around
the end of this year.

In an interview about a year ago,
however, Dr. Amdahl indicated the
first machine would possibly be de-
livered in December of 1973 to the
Univ. of Georgia, which at that time
was looking for a grant from the govern-
ment to acquire an Amdahl machine.
He now says the plan was to deliver
in April of this year, but this was
delayed by the university’s wanting a
virtual system. It’s still possible, he
adds, that they will get the first ma-
chine. It would be on a full payout
lease with a purchase option.

By no means is everyone gloomy
about the prospects of Amdahl Corp.
Even one of the employees who was
laid off says he is bullish on the firm.
Gene Amdahl cites progress on a new
building under construction for the
company, scheduled for completion in
late June of this year. And even with
the delay in the completion of his
machine, which he minimizes, he indi-
cates no danger in the foreshortening
of his product’s life by the imminent
introduction of 1BM’s so-called Fs. “I
can’t believe that at the time we come
out we won’t have 80% of the. active
marketing cycle still developing.”

—E.K.Y.
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Memories

New Money Rescues
The “Third Level”

Computer users are blindly committing
themselves to the use of disc files and
tape libraries and overlooking a third
level of storage, says Raymond E.
Wakeman, new president and chief
operating officer of Precision Instru-
ment Co., Palo Alto, Calif. He's speak-
ing, of course, of the company’s scaled
down but modularly expandable laser
mass memory, the system 190.

A sibling rival of the company’s
earlier trillion-bit memory, which no
longer is being made, the 190 uses the
same 5 X 3l-inch data strip as its
recording medium. But the 190 ‘is
available with storage capacities rang-
ing from 2.75 billion bytes to 132
billion bytes. The maximum, then, is
still a trillion bits, but unlike the old
model 690 it’s also available in smaller
configurations.
 “I want to forget about the old 690,”
Wakeman says of the huge storage box
that chewed up so much of the com-
pany’s revenues derived from sales of
its tape drives.

Some 12 years in development, the
690 was the offspring of an investiga-
tion of the laser technology by Dr.
Carl Becker, now pI's vp for research,
As currently developed, the system
records permanently on a plastic sheet
coated with metal. A laser beam burns
tiny holes in the metal surface without
disturbing the plastic substrate, record-
ing at a density of more than 20 million
bpi. Each data strip, which sells for
some $25, has a capacity of 275 million
bytes or 366 million 6-bit characters
of user data. Ten of the data strips fit
into a pack, and a model 192-60 read/
write unit holds six packs on-line.
Under program control, it will remove
and load one strip around a read/ write
drum and find the proper track (from
among 13,500 on a strip) in a maxi-
mum of 10 seconds. Once a strip is
mounted on the’ drum, the average
access time is 220 msec.

The market is there

Wakeman and his board chairman,
Donald E. Chelew, ex-president of
Image Systems Inc., are the new man-
‘agement team at PI. They’re part of the
deal that brought a lifesaving infusion
of $3.5 million from Heizer Corp., the
Chicago venture capital firm. And one
of the things they have to do is over-
come the image of a laser memory as
being only for archival storage. While
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this will continue to be the major
application, Wakeman stresses the eco-
nomics of the 190 as temporary storage
for data bases and files that are less
frequently accessed or updated but
reside on disc. “The market is there.
The need in this industry is there,” he
says.

Indeed, p1 has four firm orders with
deliveries scheduled to begin during the
fourth quarter of this year. According
to Allen Sanders, marketing vp, three
or four more big systems orders are
expected in the next two months. And
Wakeman projects shipments of some
30 systems in calendar 1975.

Wakeman, ex-senior vp at Tymshare
Inc., where he headed the R&D effort,
was also with the old Scientific Data
Systems. When he left sps he was prod-
uct marketing manager for the 940
mainframes that still compose the vast
bulk of Tymshare’s processing power.
It is now his job to decide the fate of
pr's analog and digital tape drive
products, which are used in military
applications but are not profitable, and
get into production with the 190.

Although Dr, Becker remains with
the company, which now employs 150,
its former chairman and president
Konrad Schoebel is now designated as
a consultant to the firm.

Retailing

Grocery Scanning
Race or Stampede?

A year ago this month the grocery
industry selected a standard Universal
Product Code (upc) for source mark-
ing of supermarket products.

This sent vendors, interested in a
share of what they saw as potentially
a $7 billion market for supermarket
point-of-sale systems over 10 years,
scurrying to develop systems which
could scan the upc. Some had been
working with scanning using symbols
of their own. Others had been waiting
for the upc before tying scanning to
their point-of-sale systems.

Now the race is on in earnest among
nine contenders making, or saying
they’re going to make, Pos systems
which can scan the upc: It’s difficult
to say who’s out in front right now.
So far Univac is the only vendor to
have had its system run in an actual
store environment.-

The Univac Accuscan scanning sys-
tem was used for a day and a half at
one checkstand in a Finast store in
Framingham, Mass. “Real live cus-
tomers” went through the checkstand,
according to William Bonner, who is

in charge of the test for the Finast
chain. He said some 30-40 items which
had been source marked with the upc
were scanned, plus three produce
items they selected at random for in-
store marking.

Finast will put Accuscan systems
into daily operation in the Framingham
store in September for an indefinite
test period. Sperry Univac is offering
special short-term lease contracts to
permit evaluation without a large cap-
ital investment. A typical five-check-
stand system, leasing for $3,700/
month, will include twin minicom-
puters; twin data storage units, each
with a capacity of 18,000 item records;
an office console; five complete check-
stands, each consisting of a scanner,
register, conveyor system and bag
storage modules; a tape cassette unit
for exchange of system information;
and two variable measure label makers.
Sixty percent of the monthly payments
can be applied as credit if the user
elects to purchase the system.

Question on throughput

Bonner said the short February trial
wasn’'t enough to give him an idea
of how much the system increased
throughput time. Sperry Univac says
tests show its system is 45% faster
than conventional manual systems.
Finast has Bunker Ramo’s Esis (Elec-
tronic Store Information System) and
NCR’s 255 systems in two other stores.
Both are keyboard based pos systems.
Bonner says they have increased

throughput at the checkstands by 10-
15%.
Bonner said Finast probably will test

Checker at Finast store in Framingham,
Mass., passes products across a hori-
zontal X-shaped slot, instead of entering
prices into the cash register, in the first
in-store use of a point-of-sale system
capable of reading the grocery industry’s
Universal Product Code. The Sperry
Univac system uses a fixed laser beam
optical reader to scan the code.
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scanning with another vendor in
January but he doesn’t know yet which
one. “Only 1BM and Univac have them
now (scanning systems) but there are
seven others talking about it and we’re
going to look at them all.” They may
end up with multiple vendors, he said.

The seven others are Bunker-Ramo,
NCR, Singer, MsI Data Corp., National
Semiconductor Corp., Litton/Sweda,
and Data General/ Dymo. Bonner and
others in the grocery industry will have
an opportunity to look at some of their
offerings at the Supermarket Institute
(sMmI1) meeting in Dallas early in May.

msI Data will demonstrate its Astros
system linked to a scanner produced by

Scope Inc., Reston, Va. Scope also is’

supplying scanners to NCR which, at
this writing, had not firmed up its
plans for the smi but indicated it would
have a demonstration of a UPC scan-
ning system in the near future. National
Semiconductor will be at the smi
demonstrating its Datachecker with a
scanner it makes in-house.

For Litton/Sweda, its demonstration
of a upc-scanning POS system at this
year’s sMI will be a second. It demon-
strated a prototype system at last year’s
Institute just one month after adoption
of the upc had been announced. “We
had been working with a semi-circular
code before the announcement,” said
Litton’s J. Roger Moody. Within 30
days they converted the system to read
a bar code, which the upc is. Litton’s
scanners are made by the Zellweger
Group of Uster, Switzerland.

Moody said Litton’s scanning sys-
tems will be ready for delivery in the
fourth quarter of this year. 1IBM has a
similar schedule for its 3660 grocery
store system (which uses scanners
produced by Spectra Physics, Inc.,
Mountain View, Calif.) announced last
October and demonstrated at a Na-
tional Assn. of Food Chains show in
November. And Univac, of course, is
taking orders now.

Others are moving more slowly, not
sure the need is there right now. A
spokesman for National Semiconduc-
tor said his company has no firm plans
for the scanning system beyond the
demonstration at the smi “I don’t
know . . . there aren’t many items
source marked right now.”

Janet Norman, vp communications
for Singer Co., said Singer is “heavily
and deeply involved” in development
of a upc scanning system..The com-
pany is working on its own scanner
and is investigating outside sources of
supply. “We will be prepared to provide
scanning equipment when our cus-
tomers need it,” said Ms. Norman. But
she’s not so sure that time is now.
“There are limiting factors the market-
place imposes. One is the degree to
which goods are marked and another
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is the availability of in-store marking
capability.”

MsI Data’s president, Bill Bowers,
said his company will go to a store
test after the sMi for six to nine months,
during which “we will figure out the

. paybacks.” He sees availability at the

end of this year or early in 1975. “We
believe scanning is going to take its
own sweet time, maybe two to three
years, to get into widespread use.”

Some won’t scan

Bowers said MsI, in testing its system
in its lab, has found some source
marked labels are coming through not
fully up to specs and they won’t scan.
Leo Beinhorn of Distribution Code
Inc., Washington, D.C., which is imple-
menting and administering the UPc,
concedes that this has been a problem
and that some manufacturers using the
upc have been making “peculiar types
of mistakes”—such as one who chose
to drop out linear bars, effectively re-
versing the numbers read by the
scanner. The symbols can be checked
out by a comparator but the ultimate
test is scanning. Beinhorn said. “It

either will scan or it won’t. There’s no
such thing as a little bit pregnant here.
The specifications are very exacting.”
He added that most faulty symbols
are caught in the trial and error stage
before long runs have gone out.

Beinhorn said source marking by
manufacturers is “stampeding at the
present time. We’'re right on target with
our estimate that 50% of supermarket
items will be source marked with the
UPC by the end of this year and better
than 75% will be marked by the end
of 1975."”

A manufacturer who wishes to
source mark applies for membership in
the Universal Product Code Organiza-
tion through Distribution Code Inc.
pcI then issues a manufacturer’s code
which is the first five digits of the UpC.
The manufacturer uses the last five to
identify the various products in his line.
Beinhorn says they now have 1,100
members signed up, representing better
than $60 billion in annual sales out
of total annual grocery store sales of
$108 billion. That’s a lot of groceries.

—Edith ‘Myers

Modeling

Courts, Pudding
and Bill Walton

How do you weight a variable like
UCLA’s Bill Walton, when the 6’117
redhead plays basketball the way he
did against the Univ. of Southern Cali-
fornia March 9?

After the fact, anyone who had seen
the game would have had to answer:
pretty heavily. Four days before the
game, Bill Walton was just one of
many variables (others included bench
strength, disqualification potential, re-
bounds, and assists) considered by Bud
Goode when he picked the UCLA
Bruins over USC by 15 points. He came
closer than the professional odds mak-
ers who made it UCLA by 7. The
Bruins won by 30, leading one observer
to quip, “He (Goode) forgot there’d
be a second half.”

Goode made his prediction before a
meeting of the Los Angeles chapter of
the Assn. for Computing Machinery
(acMm). Predicting the outcome of
basketball games was not what he was
there for, although he and his “Cal
the Computer” have been predicting
the outcome of sports events via Los
Angeles’ KNXT tv station for several
years.

He was there to make a case for the
use of computers and modeling in jour-
nalism, something he feels will put the
“why,” which he considers the most
important of the five w’s, back into
journalism.

Goode called most of what appears
in newspapers today “white noise.” He
said all the objective news in most pa-
pers today would fill one quarter of
one page.

“Why do Supreme Court justices
vote the way they do? Why do football
teams win or lose? There is a need for
greater objectivity in journalism and
one way is with a computer and a
mathematical model.”

Goode believes his methods are ap-
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BUD GOODE
Getting the big “W’’ back into journalism

plicable to all pages of a newspaper
where there’s an available data base.
He uses principally matrix methods
and multiple regression equations to
predict outcomes and explain why. So
far he has had newspaper columns pub-
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lished based on his methods not only
in sports but on Supreme Court deci-
sions.

High courts and the kitchen

He finds the Supreme Court simpler
than most sports. “There are 10 or 11
dimensions to football. With the Su-
preme Court the dimensions are the at-
titudes of the justices in three areas:
new deal economy, equality, and liber-
ty.” Goode has a better than fair rec-
ord with his analyses and predictions
in sports and on the Supreme Court.
Now he’s turning his methods loose on
a column for the women’s pages which
he’ll call “Kitchen Computer.”

He said his statistics have shown him
that the average housewife “spends
50% more than she needs to on food,
yet isn’t getting a balanced diet.” His
“Kitchen Computer” is designed to
correct this with suggested menus.

He fears food advertisers might not
like this but noted that the Dallas
Times Herald, “which carries more
food advertising than any other news-
paper in the world, has said it will print
my program when it’s ready.”

“It’s basically a data reduction prob-
lem,” says Goode of his work. He said
he spends 95% of his time gathering

data and 5% running it through hard-
ware, updating data bases, -analyzing,
interpreting, and monitoring variables.
He uses two types of models, explora-
tory and confirmative, and “sometimes
I even study with garbage factors and
learn something.”

Goode said he has found football
and basketball coaches receptive to his
analyses of those factors that win or
lose games but “baseball is still running
the game like it was the turn of the
century.”

The father of Cal the Computer is
looking around for existing data bases
which could be applied to any aspect
of journalism; financial pages, for in-
stance. And he’s open to offers.

The man himself is a walking data
base on sports. And he offered his au-
dience some goodies learned through
years of massaging that data.

“Bud Goode says: if you have the
ball and it’s fourth down with short
yardage, never go for the TD.”

He’s proven his methods in sports
and with the Supreme Court; now he’s
testing them in the kitchen. The proof
is in the pudding. EM

Service Bureaus

Seek New Sources
If the Price Is Right

A drastic change in federal procedures
for buying machine time from on-line
commercial service bureaus is being
unveiled by the General Services Ad-
ministration (GSA).

Essentially, firms that want to sell
service bureau services to the feds will
have to offer substantial discounts. In
return, they’ll receive “mandatory re-
quirements” contracts. A federal agen-

¢y needing commercial machine time
will have to try to obtain it under one
of these contracts before looking else-
where.

The first and so far only mandatory
requirements contract awarded to a
service bureau by Gsa went to the Info-
net Div. of Computer Sciences Corp.
in 1972. Reportedly, the new scheme
was inspired by complaints from other
vendors who wanted a piece of the
action.

Gsa officials late last month were
applying finishing touches to an an-
nouncement of the new plan for release
early in April.

About four months will then be spent
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developing a standard rRFP. The agency
hopes to have mandatory requirements
contracts signed with “a number” of
commercial service bureaus by the end
of the ’75 fiscal year, June 30, 1975.

No limit is to be placed on the num-
ber of vendors granted mandatory re-
quirements contracts, and these pro-
curements will be structured to attract
as many as possible. For example, com-
panies providing batch and/or interac-
tive services will be eligible, plus those
servicing limited geographic areas such
as cities and regions, as well as those
operating nationwide. This means, of
course, that a service bureau winning
a mandatory requirements contract will
still have to compete for federal busi-
ness in most cases. The ultimate choice
of vendor is to be left in the hands of
the using agency.

How they’ll select

GsA’s plan for the new procurement
scheme includes establishment of a cen-
tral, in-house quality analysis group—
up to four technicians who will,
through remote terminals, test the capa-
bilities of each of the participating
service bureaus to find out which ones
do the most cost-effective job of proc-
essing specified programs. Test results
will be distributed to the using agencies
so they can be guided accordingly in
choosing vendors. There is no intention
of expanding this testing group into a
common software development orga-
nization, according to spokesmen.

Asked how much of a discount a
service bureau will have to offer to win
a mandatory requirements contract, a
source indicated it would have to be
in the same ballpark as what csc is of-
fering under its Infonet contract. Es-
sentially, that contract grants two dis-

counts: one, for prompt payment,

equals about 3% of billing; the other is
based on value of machine time use,
.and ranges from 30-80%.

In the first year of the contract, the
volume discount was based on quar-
terly billing. More specifically, in the
fourth quarter if total billing amounted
to between $100K and $400K, the dis-
count was 30% on everything over
$100K. The discount increased in steps
to the point where, if billings reached
$2.4-2.6 million in the fourth quarter,
the feds earned a discount of approxi-
mately 50% on the first $2.4 million
and 80% on the remainder.

In the current year the discounts
allowed for various amounts of ma-
chine time are basically the same. How-
ever, the discount is figured on monthly
rather than quarterly billing.

Volume jumped twelvefold

Gsa officials were unable to estimate
the size of the market that will be cre-
ated by the forthcoming mandatory
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requirements contracting program,
However, the history of the csc con-
tract is indicative. In August 1972,

federal agencies bought $78,700 worth:

of machine time from Infonet and,
after applying the discount, paid
$75,700. In January 1973, the gross
billing was $602,400 and the net was
$436,200. In January this year, the fig-
ures were $1.39 million and $913,600.
In other words, between August 1972,
and January 1974, csc’s net dollar
revenue from its Gsa contract rose bet-
ter than twelvefold. “We see no evi-
dence that federal needs for commer-
cial machine time won’t continue
growing at this same rate,” says a Gsa
source.

And Computer Sciences Corp. thinks
it will continue to share in the growth.
“We know of no reason that would
prevent continued growth of the fed-
eral government’s use of Infonet under
its present contract for national tele-
processing services,” said John W,
Luke, Infonet Div. president.

The agency’s in-house service bu-
reau network could take some of this
future business away from commercial
vendors, however, especially since the
network is scheduled for upgrading and
a vast expansion during the next several
years.

Last month, Gsa issued an RFP cov-
ering a nationwide packet-switched

data communications network together
with five large-scale dp systems. Four
of these will be used by the Dept. of
Agriculture, while the fifth will be a
GsA service bureau facility offering re-
mote dp to all federal agencies. It’s to
begin operation, according to present
plans, during the latter half of next
year. A second center is planned two
years later, and a total of four are to
be installed ultimately.

But Gsa officials say the new dp cen-
ters won’t pose a competitive threat to
commercial service bureaus until 1978
at the earliest. Before then, they’ll be
fully occupied processing jobs now
being done in-house.

—Phil Hirsch

Banking

Insured EFTS:
It's Equitable

A pilot electronic funds transfer system
honcho’d by one bank on behalf of one
customer, an insurance company, has
become the biggest EFTS system in the
country, in terms of geography covered
and monthly transaction volume.
First implemented in June 1973 by
Chase Manhattan Bank and the Equi-
table Life Assurance Society, the pilot
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program, on April 1, tied in some
80,000 California Equitable policy-
holders, to bring its monthly transac-
tion volume to approximately 92,000
per month as compared to a monthly
average of 4,000 transactions for the
granddaddy of paperless entry systems,
that of the California Automated
Clearing House Assn. (CACHA—see
Feb., p. 80).

Equitable approached Chase in
October 1972, requesting assistance in
development of a nationwide electronic
debit transfer system to service its 600,-

000 policyholders who had authorized
monthly charges against their bank
accounts in payment of insurance
premiums.

At that time, Equitable was paying 5¢
apiece for Micr (Magnetic Ink Char-
acter Recognition) drafts being drawn
for each preauthorized monthly debit.
And these exceeded 600,000. The
company estimated that some 20-25%
of the preauthorizations involved two
or more insurance policies, bringing
the total number of policies affected to
900,000 monthly, each requiring an

INFONATIONAL
ACCOUNTING SYSTEMS
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AND ANOTHER...
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Infonational puts you in complete and effective control of your GENERAL
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MICR draft. Equitable, among other
things, was looking for a way to con-
solidate multiple policies on a paper
draft or bank statement. But it wanted
to be sure the draft or statement would
provide each customer with a unique
description of each item, and it felt
existing automated clearinghouses
could not fully meet this requirement.

Wanted more data

Equitable had developed a minimum
requirement of 20 characters of data
to show the abbreviated name of the
company being paid for a transaction,
the month the payment is due, and the
policy number. The CACHA was using 10
characters.

In August of last year, the Life
Office Management Assn. (LOMA) be-
gan discussions of standards for iden-
tification of insurance transactions in
EFTS and, while nothing has been
conclusively specified, it is now talking
in the neighborhood of 30 characters.

Equitable maintains its corporate
account at Chase and, in June 73, it
began furnishing Chase with magnetic
tape debits drawn on the 6,000 policy-
holders who have their accounts there.
Accounts of these policyholders are
debited without any check being pre-
pared. Instead, a paper draft with all
required identifying information is pre-
pared for inclusion with the policyhold-
ers statements. Ultimately these drafts
will be replaced with unique descrip-
tions of the transactions on the state-
ments themselves,

Last December, the pilot system
was expanded to include Equitable
policyholders with accounts at two
other New York banks, Manufacturers
Hanover Bank (some 5,000 policy-
holders) and National Shawmut Bank
(several hundreds). In this implemen-
tation, which Chase calls phase one
and a half of the pilot, Chase receives
electronic debits which it passes on
to the two other banks.

Next phase: California

Phase 2 was what was started this
month with the addition of the 80,000
California policyholders. Initially all
transactions will be handled through
Crocker National Bank which will re-
ceive the electronic debits from Chase
for distribution to other California
banks serving Equitable policyholders.
Chase currently is negotiating with
Security Pacific Bank to work out pro-
cedures where it could service its
depositors who are preauthorized
Equitable policyholders on a direct
basis. .

Chase’s future plans for the pilot
system include its implementation na-
tionwide. Since Equitable’s preauthor-
ized policyholders bank at more than
13,000 commercial banks, many in-
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capable of accepting electronic debits
or credits, the service will be combined
with a printing capability so that Chase
can print preauthorized drafts with
MICR in those instances where elec-
tronic interchange is not feasible.

And ultimately, Chase expects to -

offer similar service to other insurance
companies,
—E.M.

The Arts

The Public and the
Computer Artist

An exciting aspect of computer graph-
ics is the potential for growth; availa-
bility grows and costs decrease as
technology advances. It was to increase
public awareness of computer animated
films and to promote the interchange
of techniques and ideas that students
at Evergreen State College in Olympia,
Wash., staged the First International
Computer Film Festival early last
March. '

The festival was conceived and
organized by two Evergreen students,
Richard Speer and Frankie Foster, and
sponsored by Evergreen's dept. of
computer services, the Computer Arts
Society of the United States, and the
Washington State Arts Commission.

Close to 100 films were shown at
the two-day festival, March 7-9. Later,
some 24 films will be chosen from the
festival to go on a non-profit tour of
institutions requesting them, such as
universities, museums and research
centers,

A highlight of the festival was a
panel discussion by five major film-
makers: John Whitney, Sr., of the
UCLA dept. of art; Ronald Resch, of
the Univ. of Utah computer science
dept.; Lillian Schwartz and Ken
Knowlton of Bell Labs; and William
Fetter, who heads the computer graph-
ics laboratory at Southern Illinois Univ.
The topic was “The Future of Com-
puter Film.”

- The first uses of computer graphics
were technical. At Boeing they grew
out of a need for accurate perspective
drawings for aircraft. Computer films
were made to show extreme views of
an aircraft, make cutaways from all
angles, and show the pilot’s view. Using
computer graphics, errors can be found
by looking at preliminary designs of
something that doesn’t yet exist except
in the memory of the computer. A
great advantage of computer animation
over hand-drawn animation is that by
using data points to describe an object
and an equation to represent its motion,
you can program a computer to ani-
mate a film exactly representing that
object, even though you didn’t know
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what it would look like.

William Fetter showed some exam-
ples of uses of computer animation at
Boeing. One example was a human
figure used to show pilots’ span of
reach that Fetter developed while a
member of the original Boeing Co.
Computer Graphics team. Ken Knowl-
ton told of another practical technical
application: the use of a computer
animated film showing the path of least
interference for microwave signals
through a rainstorm.

Easier access

Ron Resch thinks there are very
few accomplished artists in computer
graphics, and is disappointed in the
progress of the field so far. He thinks
the field is characterized, by a high
technical requirement, and would like
to see easier access by the artist. He
compared the artist using computer
graphics today to the Renaissance
painter who had to know chemistry in
order to mix his paints. Mr. Resch is
working toward software and perhaps
even hardware enabling the artist to
communicate in a simpler and “far
more natural” form. An example of
an idea he is working with is spacial
communication, using sensors on the
fingers.

Lillian Schwartz, artist-in-residence
at Bell Labs, said that “at first the
technology was so awesome you almost
didn’t want to learn.” She thinks it is

BOEING'S VIEW: William Fetter's human figure
done at Boeing, showing three parts of a series

showing pilots’ span of reach.

best to come to the field of computer
graphics, as she did, as a mature artist,
because “the technical aspect takes a
lot of thinking.” She recommends that
a student interested in computer film
acquire basic instruction in both artis-
tic and scientific disciplines.

A computer did it

Mr. Resch believes the public lacks
empathy for the artist using computer
graphics. In some art forms, such as
dance, the audience recognizes the
difficulty of execution and relates to the
accomplishment. But when the word
“computer” is mentioned, people ex-
pect everything to be under control.
They say “of course it’s perfect, a com-
puter did it.” Mr. Fetter told of a
time a publication used his human
figure without giving him any credit.
When he asked why, he was told “we
were told a computer did this.”

Ms. Schwartz agrees that computer
graphics is a difficult medium to be .
accepted in, but thinks that there is
generally a new attitude among the
public—they are not so anti-technology.
She wonders if the audience should
know or even care about how the films
are made, or just enjoy them. The artists
on the panel seemed to agree that the
ultimate criterion in computer art, just
as in any art, will be whether or not

people really like it.
Mr. Fetter thinks that computer
graphics will cause us to redefine
science and art. “Computer graphics
is ultimately highly democratizing,” he
says. We will discover, he thinks, more
of the aesthetic in science, more of
the technical in art, and more of the
aesthetic and technical in all of us.
As John Whitney, a pioneer in com-
puter filmmaking, said about art and
technology: “It is only a state of mind
that makes a distinction between the
two.”
—Sarah Rolph
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International

U. K. Elections: Bonanza for
Computer People, Computers

The February 28 snap election in
Britain may have left many questions
in the minds of people who weren’t
used to minority government, but it
was a bonanza for computer people
and an excellent demonstration of the
computers themselves. It also raised
some questions about the use of com-

puters for television election analysis.

Almost all the former members of
parliament who have been concerned
with computers were returned to the
new parliament. These included Con-
servative Airey Neave, who had been
chairman of the 1970 Subcommittee
D and the ’71-74 Subcommittee A
exploring the role of the U.K. com-
puter industry, plus the other subcom-
mittee members: Conservative Ken
Warren, who used to sell military com-
puter systems for Elliotts; Conservative
Ian Lloyd, who is also director of the
Isis computer bureau; and three Labor
members, Ted Leadbitter, Gavin
Strang and Dr. John Cunningham, In

addition to the six existing members of
the computer subcommittee, one mem-
ber of the original subcommittee, Eric
Moonman, was returned. Moonman
lost his Labor seat from Billericay in
the 1970 election and worked as a
computer and training consultant in
the interim, but returned this time with
a healthy majority from the Basildon
constituency.

1BM and Univac both furnished
salesmen to become MP’s in the new
parliament. Conservative Alex Fletcher
who used to be an 1BM salesman (and
more recently a computer and manage-
ment consultant in Edinburgh) won
the Edinburgh North seat in last
autumn’s by-election, and increased his
majority in the latest election. Univac’s
Barry Henderson won Dumbartonshire
East for the Conservatives.

A vote for privacy?
Leslie Huckfield, the colorful young
Labor MP for Nuneaton increased his

chapters of ACM.

B*A*S*H: ‘“Herb Grosch running a newspaper is like Hitler becoming captain
of a Polaris submarine,” said roaster Sandy Lanzarotta of Xerox during the annual
pre-St. Patrick’s day bash of the Digital Computer Assn. Grosch arrived late at
the party of computer oldtimers in Los Angeles and so received a smaller allot-
ment of wine from Mary Rich and Paul Armer (right). Compata’s Lowell Amdahl
held court (center in upper left photo) as Toni (Schuman) Neddleman and friends
awaited dinner. Lanzarotta took drastic steps to silence long-winded orator Bob
Berman of Vector General. Some 100 turned out for the only meeting held in the
year by the 22-year-old association, forerunner of SHARE and Los Angeles area

e g = s

154

majority to a healthy 17,000. He was
the author of last year’s computer pri-
vacy bill which failed to get its final
readings in parliament, perhaps be-
cause the penalties for infringing the
proposed law would have been almost
as heavy as those for murder,

Some of the computer people can-
didates who did not win carry the real
flavor of the election as well as the
vibrant industry in Britain. Gerry
Fisher, for exambple, is treasurer of the
British Computer Society and head of
the computer activities at Associated
British Foods (which owns Fortnum
and- Mason among others). A former
star of the Univ. of Glasgow debating
team and collector of antique silver,
Fisher was a candidate for the Scot-
tish Nationalist Party in Bothwell (the
site of all Honeywell’s computer man-
ufacturing in the U.K.), and polled
more than 7,000 votes in a lively cam-
paign. Brian Tannatt-Nash, the founder
of the Data Logic software house, re-
cently retired to spend more time in
politics. He was the Liberal candidate
for Conservative-he'd Hereford and
made a very respectable showing.
(Tannatt-Nash was also secretary of
the Software Houses Assn.).

Peter Bartram, at 22, was one of
the youngest candidates in the 1970
election. This year the seasoned 26-
year-old candidate (who is editor of the
Data Systems monthly) improved his
score as Liberal candidate in the newly
gerrymandered Shoreham constituency,
where he has been active on the local
council and other bodies. And 33-year-
old Suzette Harald, a council member
for the Software Houses Assn., man-
aged to stand as Conservative can-
didate for Greenwich, even though she
was expecting a baby in April.

A challenge for television

Keeping track of these candidates
and their 2,000 or so counterparts was
a major challenge for Britain’s two net-
works—the state-supported BBC and the
commercial 1TV network. The ‘“Beeb”
managed with its own system, a 192K
word 1cL 1904 with more than 600 mil-
lion bytes of disc, on-line to the studio
cameras throughout election night and
the following day as the delicately bal-
anced “non-results” continued to come
in from agricultural areas that prefer
sleeping to vote-counting at 3 a.m,

The Beeb worked on its system from
January 1973 through October, with a
full dress rehearsal in the studio five
weeks before the election. Data was
keyed in directly from BBC correspon-
dents in each constituency, working
through 11 Moore-Reed terminals to
feed the on-line system. Captions told
the audience of millions who was stand-
ing (one “stands” rather than “runs” for
office in Britain, a situation reflected by
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the budgets which average something
around $2,000 per candidate, accord-
ing to the size of the constituency), how
much of the vote each one earned, the
percentage of the electorate that turned
out (often over 80% ), and the change
(in percentage swing) from the last
election.

In addition to all the handy displays
(which took about 27K words, with
programming by a Logica team headed
by Charles Wilkinson), there was a
50K word psephology suite, which
started flashing fairly accurate predic-
tions of the final outcome after about
100 of the 635 results were in, showing
a small Labor lead over the Conserva-
tives, with Liberals and the Scots, Welsh
and Irish parties holding the balance
of power. However, the Beeb’s com-
mentators had a tendency to say silly
things like “the computer made a mis-
take” when the reporters had in fact
made the errors.

Over on the 1TV network, (ITN) there
wasn’t as much computer power, but
the displays were more imaginative and
fun. The computer was a mere pDP-11,
and the entire program was done in a
little over three weeks by one man—
John Henderson from Wooton, Jeffreys
and Partners. ITN, DEC and Henderson
worked closely through the pre-election
period, but never had time for the lux-
ury of pre-election dress rehearsals, so
everybody held their breath on election
night; but the system worked superbly
(as is likely to be the case when one
man has designed a streamlined little
system from the top down). ITN and
DEC are to be congratulated for having
the sense to let Henderson get on with
his (and their) business without insist-
ing on a monster team. His system rep-
resents the first time a computer pro-
vided direct tv. signals (sans camera)
with synchronization to the tv network
rather than the computer clock. DEC’s
special hardware for the system created
the correct color signals for synchroni-
zation with ITN’s transmission, and
Henderson’s display program showed
new seats dropping into the stacks col-
ored to match the various party colors,
like “manna from heaven” as one daily
paper called it...a phenomenon that
was actually a recursive real-time rou-
tine in living color. Peter Snow, the
commentator in the ITN studio, had
seven different displays at his beck and
call, and could choose the recall com-
mands and sequences to suit his own
needs on election night.

The future implications for computer
usage come out of the results: the Lib-
eral party, with about 20% or six mil-
lion votes, gained only 14 of the 635
seats. Thus there is considerable discus-
sion in Britain about electoral reform—
discussion that takes on more impor-
tance because those 14 Liberal seats
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nonetheless hold the balance of power
between the two major parties.

In one scheme, voters would indicate
their ‘second preferences, and in any
constituency where no candidate gained
a majority, the votes for the bottom can-
didate would be split into second pref-
erences uritil a majority was achieved.
This scheme would be relatively un-
workable unless some bureau or termi-
nal approach to vote-counting could be
brought into operation. Otherwise, the
computers at the tv stations would be
working three or four days, instead of
one or two, to bring the results to the
25 million or more viewers each at-
tracted. —Nancy Foy

The Head Bone'’s
Connected to the...

An Anglo-French alliance announced
last month, aimed at development of a
computer controlled, all-electronic tele-
phone exchange and digital transmis-
sion system, added a new dimension to
an already tangled web in Europe’s
telecommunications and computer in-
dustries.

The alliance, between Compagnie
Générale d’Electricité of France and
the Plessey company of England could,
technology and politics permitting,
come up with the most advanced sys-
tem outside the U.S.

cGE and Plessey are natural bed-
fellows. Each is its country’s biggest
electronic and electrical combine. Their
marketing philosophies are almost iden-
tical. There is very little overlap in
their main, existing sales areas. Both are
faced with similar competitive threats
and they claim they have two items
of technology which form a natural
system when put together.

The tangles are in the relationships
of the two firms with competitors and
computer firms. CGE has been in an
undeclared war since last fall with a
competitor, Thomson Brandt. cGE and
Brandt are the two largest shareholders
in the French computer firm cu and
their enmity has contributed to cir’s
state of perpetual financial crises which
is undermining the French computer
firm’s position in Unidata, the supra-
national organization through which
the computing divisions of Siemens of
Germany and Philips of Holland are
attempting to pool resources.

Plessey is one of two major share-
holders in Britain’s biggest computer
manufacturer, 1cL. The other is the
General Electric Co. of the U.K. (no
relation to the U.S. Ge) which last year
signed an agreement with Standard
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Telephones and Cables (the British
subsidiary of 11T) for joint develop-
ment of electronic exchanges known
as TXE4.

Issue of U.S. dominance

Sir John Clark, head of Plessey, said
at the time that he “never saw that an
association with an essentially Ameri-
can-dominated company would be a
satisfactory solution to the vast major-
ity of European countries.” TXE4, inci-
dentally, has the blessing of the British
Post Office.

Sir John and M. Ambroise Roux,
head of cGE, claim with their new al-
liance to have undertaken “the most
significant industrial venture in Euro-
pean telecommunications since the for-
mation of the Common Market.” There
is little in this to strain credulity as the
telecommunications industry has shown
little imagination in exploiting the
Common Market. ]

But telecommunications firms have
been uneasy about threats to their tra-

ditional markets coming from expan-
sion of the computer industry into data
communications and stored program
control of switching systems. Indeed,
1BM has demonstration models on test
with several telecommunications au-
thorities. The main constraints against
these going into commercial service are
political rather than technical.

Roux predicts that cGE and Plessey
between them should be clearing $1
billion per year in stored program ex-
changes in about five years time. Their
existing shares of the market, and the
market forecasts for electronic ex-
changes and- for the growth of pulsed
code modulation systems, support this
projection.  Nevertheless, hindsight
available on comparable examples of
technological collaboration brings up
doubts.

In basic terms, the French are sup-
plying a digital switch exchange known
as the E10. The British firm is contrib-
uting a stored program processor, Sys-
tem 250, developed for the government
but not as yet accepted by the British
Post Office. The combined system will
be called Felicité and its success clearly

- 'y,

GRRRR OR PURRR: Lincoln-Mercu-
ry’s live cougar seems skeptical of
this new breed of cat being present-
ed to Willard A. Little (left) midwest
regional sales manager of Lincoln-
Mercury, by Kenneth G. Fisher, re-
gional vice president of Honeywell’s
computer operations. The exchange
took place at the Chicago Auto Show.
The new cougar, 17 Ibs. of diodes,

transistors, wires, switches, and inte-
grated circuits, is a late addition to
Honeywell’s menagerie of computer
animals, and will be a part of the
firm’'s 1974 ad campaign. He will
appear in Honeywell ads outlining
computer applications supplied by
Honeywell for Ford Motor Co. “At
the sign of the Cat,” says the ad,
“we’re adding to their Kkitty.”

DATAMATION



depends upon whether or not the tele-
communications authorities are as con-
vinced as the two partners are of its
merits over those of some interesting
competitors.

The EIO0 was developed by cIT-
Alacatel, part of the CGE group, in a
joint project with the French National
Center for Telecommunications Re-
search (cNER). It differs from conven-
tional exchanges in that it provides a
complete network of exchanges for a
prescribed geographical area under
unified digital switching computer
exchanges.

$25 million project

The System 250 is a multiprocessor
machine. It was designed specifically
for computer controlled telecommuni-
cations and was incorporated in a new
military switching system known as
Ptarmigan. In the Anglo-French ver-
sion, a greater number of E10’s should
be linked together in an integrated net-
work. Estimated development costs for
Felicité are $25 million. Neither group
expects to take orders within two years.
First installations, they say, are four
years away.

These calculations depend upon the
declared modernization programs of
the telecommunications authorities.
Contrary to past practice, the British,
French, and West German authorities
have been seeking to harmonize their
technical designs for the coming gen-
eration of all-electronic, computer con-
trolled, telecommunications networks.
Needless to say, the exchanges are
among the key components to be con-
sidered. But there are political impli-
cations to a decision for cooperation at
such a fundamental level by such im-
portant U.K. and French companies.
Plessey is particularly sensitive about
this arrangement.

Whether or not it offers the most
advanced system outside the U.S., the
new deal, when the authorities are
ready to update networks, should at
least provide the stimulus for other
industrial collaboration which could
bring links between other computer
manufacturers and communications
houses. And thus untangle the web?

—Pearce Wright

Benchmarks

Satisfied Users: A Datapro Research
Corp. survey of 20 System/370 users
found them “generally well satisfied
with both the equipment and software.”
The 20 users, with whom Datapro con-
ducted in-depth interviews, had a total
of 29 370 computers installed, includ-
ing four Model 135s, 12 Model 145s,
four Model 155s, six Model 158s, and
three Model 165s. Of the 29 computers,
18 were still running under 360 soft-
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economy leader

MODEL 5098
Optical Mark Reader

HIGH PERFORMANCE WITH REAL SAVINGS

Pencil marked DATUM-Mark™ forms are
read by DATUM’S new Model 5098 Optical
Mark Reader in one second or less. You can
now buy this high-speed data-source input
capability from DATUM for much less than
you would expect to pay for any other com-
plete OMR terminal. m The Model 5098 is
completely RS-232C compatible, ready to
install on your computer system. And, it has
an auxiliary connector for CRT or TTY. Let
us send you the complete details, plus a kit
to let you custom design your own form.

Write for specifications ./ -
and prices

\/

Perlpheral Equipment Division [:]

1363 S.State College Boulevard, Anaheim, California 92806 = 714/533-6333
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news in perspective

ware (Dos or 0s), eight were running
under IBM’s new virtual storage operat-
ing systems (pos/vs, 0s/vsl, 0s/vs2, or
vMm/370), and three were running un-
der EDOs, the Computer Software Com-
pany’s proprietary DOs replacement.
The eight users of virtual storage oper-
ating systems expressed no major com-
plaints about their implementation or
performance. None, however, reported
achieving the high virtual storage to
real main storage size ratios that many
users envisioned when 1BM’s “direction

of the future” was announced. Eight to
one was the highest ratio reported,
Datapro said, and ratios of around four
to one were more common for both
pos/vs and 0s/ Vs users, IBM’s only sig-
nificant weakness appeared to be in the
area of technical support, the firm said.
The results of the survey and detailed
descriptions and analyses of all current
370 equipment in software, are con-
tained in a 62-page report available
from Datapro, 1805 Underwood Blvd.,
Delran, NJ 08075, at $15/copy.

Plug into the latest in
teleprinter leasing ...from RCA.

Our new Extel* teleprinter is a lot more electronic and a
lot less mechanical than other equipment. So it’s smaller (about
portable typewriter size). And quieter.

And a lot more dependable.

Extel gives you the kind of day-in-day-out reliability no
mostly-mechanical teleprinter can match. And, of course, your
lease price includes service by skilled RCA teleprinter specialists.

How much? You can plug in the 5 level Baudot or 8 level
ASCI| Receive-Only Model for only $47.00 a month. The Send/
Receive Extel Teleprinter leases for $60.00 per month. Stand

included. Just write or call.

RCA Service Company/A Division of

RCA/Data Communications/Bldg. 204-2, “c"
Camden, N.J, 08101/Phone: (609) 779-4129

* Reg. Trademark of Extel Cp.
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Changes at Ampex: Regrouping to
bolster sagging earnings, Ampex Corp.
has done some switching in its Com-
puter and Instrumentation divisions to
come up with two new divisions: Mem-
ory Products and Data Products.
Memory Products is the former Com-
puter Products Div. It retains respon-
sibility for core and semiconductor
products and both management and
production remain in Marina Del Rey,
Calif. Instrumentation, renamed Data
Products Div., was moved from Marina
Del Rey to Redwood City, Calif., ex-
cept for manufacturing of tape and disc
products. Charles V. Anderson who
had been acting general manager of
what was the Computer Products Div.
is the new general manager of the Mem-
ory Products Div. Stanley Mantell
was named vice president of the Data
Products Div. James Raffel, who had
been general manager of the former
Instrumentation Div. was shifted to the
staff of Ampex president Arthur H.
Hausman to handle corporate manu-
facturing assignments.

Systems for National Semi: National
Semiconductor Corp., Santa Clara,
Calif., has moved into memory systems
markets with formation of a memory
system group to design, test, and build
custom semiconductor memory sys-
tems. David Martin, formerly vp-
marketing for end-user systems at
Advanced Memory Systems, will be the
group’s general manager. Martin said
National will market Mos memory
cards using its 2K 5262-type RAM’s by
mid-year. The company predicts that
semiconductor memory sales will sur-
pass core sales for the first time this
year, for a total of $236 million out of
$446 million. By 1977 it sees core sales
dwindling to $90 million and semicon-
ductor memory sales contributing more
than half a billion dollars.

It’s Burroughs for SWIFT: The Society
for Worldwide Interbank Financial
Telecommunications (SWIFT) has se-
lected Burroughs Corp. to supply data
processing and data communications
equipment for a new international tele-
communications network. Sales value
of the equipment, including two dual
B3700s, four data communications
processors, and 14 data concentrators,
is more than $6 million. SWIFT, based
in Brussels, has a membership of 246
banks and was organized to provide
member banks with a private commu-
nications system for the transmission of
payments and other messages associ-
ated with international banking, Oper-
ation of the international network is
scheduled to begin at the end of the
first quarter of 1976.
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A Slow Process: “Although the tech-
nology is available, the multinational
computing network is not yet widely in
use; most companies have not yet found
it to be economically justifiable,” said a
Diebold Research Program Study re-
port. The study defined multinational
computing networks as “the direct link-
age of the central processing units of
computers physically located in differ-
ent countries.” In most parts of the
world, according to Diebold, the inter-
national common carriers have suffi-
cient resources to permit linkages at
low and medium speeds, although high-
speed facilities are rare. “The growth
of true multinational computing net-
works . . . has been a slow process, with
very few fully matured systems at this
time. Developing an international data
base has been a task beyond all but a
handful of corporations.”

Interdata to be Acquired: Interdata,
Oceanport, N.J. minicomputer manu-
facturer, will be acquired by Perkin-
Elmer Corp., Norwalk, Conn. Under an
agreement announced last month, Per-
kin-Elmer, a scientific instrument firm,
will issue .8 of a share of its common
stock for each share of Interdata com-
mon stock outstanding, resulting in is-
suance of some 1,630,000 shares of
Perkin-Elmer common. Almost simul-
taneously, Interdata announced it has
licensed the Hughes Ground System
Group of Hughes Aircraft Co. to pro-
duce a militarized version of its Model
70 minicomputer. The Hughes version
will be called H1670. Interdata had
sales for the year ended last Dec. 31 of
$18,858 and net income of $1,245,000
or 61¢ per share; this compared with
sales of $12,815,000 and net income of
$545,000 or 27¢ a share the year before.

A Big One for ltel: Itel Corp.’s Data
Products Group received an “omnibus
mandatory requirements” contract
from the General Services Administra-
tion (Gsa) covering 3330-type disc
drives for both 360 and 370 systems
and valued at up to $25 million over
five and a half years. The term “omni-
bus” in the contract means that the
award from Gsa is on behalf of all fed-
eral departments and agencies. The
“mandatory requirements’” means that
henceforth, all demands for the specific
category of product, where the contract
meets government requirements, must
be initiated through the Itel group. Un-
der the agreement, Gsa has guaranteed
it will acquire at least 100 Itel 7330 disc
drives and 12 7830 controllers. The
immediate contract runs through June
1974 and may be renewed for five con-
secutive years thereafter. O
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Minicomputer
Memories

SAVE WITH THE LEADER...

DATUM offers you savings with the most
complete selection of disks, drums and
system controllers available for this list of
minicomputers. They are engineered to use
existing software. And DATUM'’s high sales
volume keeps the equipment price low.

- PDP8E NOVA 800 HP 2100
PDP8M NOVA 1200 HP 2114
PDP8F Univac 1616 HP 2115
PDP11 ' HP 2116

Remember DATUM memories when you
specify your new or expanded system.

Write for specitications
and prices
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Its the hardware
when the software is keeping you
up all mght.
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There’s alot of great hardware around. But not much great
systems software.

Whichexplains whyalot of programmers don't get
much sleep. And why software development usually ends up
costing morethanthe hardware.

When we make a computer, we put as much work into
the softwareas the hardware.

Sotheré’s less work for youtodo. Andthe work youhave
todo goesalotfaster.

Our Real-Time Disc Operating System (RDOS ) lets you
work the way you want. Interactively. Or Batch. It has afile
management systemthat doesn’t needany work at all. (It'll fit
any applicationasis.) RDOS supports higher level languages.
And utilities like MACRO Assembler, Text Editorand
Symbolic Debugger makeit easy to pull everything together.

And onceyou'vefinished your applications software,
your jobis done. Because RDOS helps run your programs as
muchas it helps write them.

It evenlets youdotwothings at the sametime. Like
write new programs while you’re running old ones.

Or run Timesharingand Batch. Or Remote Job Entryand
Timesharing.

BuyaNova 840 fromus and we'll give you RDOS. Free.

Then maybe youand your programmers cango home
and get agood night’s sleep.

DataGeneral

The computer company you canunderstand.

€» Data General Corporation, Southboro, Massachusetts 01772, (617) 485-9100.
Datagen of Canada Ltd., H 1, Q bec (8]9) 770- 2030/Data General Europe, Paris, France 504-23-44.
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LOOK AHEAD

to be displayed at the National Computer Conference next month in
Chicago. And it's understood the H-P minicomputer division (8,000
installations) not only has production models operating internally,
but will be promising deliveries as early as this June.

TURNCOAT RETURNS TO IBM FOLD
Burton Hochfeld, the ex-IBMer who "turned state's evidence'" and testi-
fied on behalf of Telex at the recent antitrust case between the two
firms, has returned to the IBM fold, so to speak. Hochfeld is a Wall
Street securities analyst and in a report he says that investor concern
over IBM's exposure from the suit is overdone. Thus, the man who
played a key role in knocking down IBM's stock is now touting it.
Generally, Wall Street thinks the Telex decision--even if it holds
up on appeal——w1ll have little impact on IBM's sales and earnings
growth. A participant in a recent strategy session at a prominent
financial house says, however, that the question was, "What will our
positlon be when IBM is broken up?" It was the first time the word
"when" was used instead of "if," suggesting that in some financial
institutions it is felt that IBM, by consent decree or by judgment,
will not fare well in Judge Edelstein's court.

EVERYBODY WANTS ATANASOFF

The invitations are pouring in to Dr. John V. Atanasoff, the scientist
whose work has only recently been recognized as central to the elect-
ronic digital computer (see February, p. 84). Atanasoff, who designed
his computer in the late 1930s at Iowa State Univ., was elected by the
students at that school to be Grand Marshall of the university's
annual spring student festival. Other speaking invitations have come
from as far away as the Univ. of Florida and as near as the Kiwanis
Club in Frederick, Md., where Atanasoff now lives.

. USA-JAPAN CONFERENCE SET FOR AUGUST

For anyone needing an excuse to travel abroad, there's good news. A
second USA-Japan Computer Conference has been scheduled in Tokyo for
August 1975, again jointly sponsored by AFIPS and its counterpart

IPSJ in Japan. The summer month was selected to allow people from the
academic community to attend, according to David R. Brown of Stanford
Research Institute, who shares the chairmanship with T. Kawada of
Nippon Electric. Brown was technical program co-chairman of the first
joint conference in 1972, a position taken over by Don Madden of
Compata Inc.

RUMORS AND RAW RANDOM DATA

For the first time in its history, a woman is the president of SHARE,
the 19-year-old organization of IBM users. Shirley Frock Prutch, of
Martin Marietta, Denver, who was selected in Houston last month to
serve out the term of George Gautney who resigned, is expected to run
for a full two-year term when the group holds elections in August...
Referring to his company's troubles in court, IBM World Trade chairman
Gilbert Jones had this tip at the Institutional Investors Conference
in New York: "If Cravath, Swaine & Moore (IBM's law firm) went public,
it would be the best buy of the century"...In an article critical of
antitrust action against IBM, in the Calif. magazine Reason, the
National Review's associate editor Alan Reynolds brushes off predatory
pricing with this comment: '"...any rivals driven out of business by
below-cost pricing could easily return as soon as prices went back up.
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The Xerox 560. | |
All you need is one. Take it and run your whole outfit.

In an age of increasing specialization we present a brand new pair
of 32-bit computers conspicuous for their versatility. The Xerox 560
and the Xerox 550. |

- The most advanced multi-use computers on the market today,
these two systems represent a whole new generation of Xerox
computers. New mainframes. New peripherals.

By taking advantage of the latest technology —microprogramming,
LSI/MSI, and FROM —we’ve brought the size of the 560 and 550
way down, the performance way up. And the price below any
comparable computers around.

Fraternal twins, the 550 and 560 each has its own special talents.

The 550°s strong suit is real-time work —telemetry, simulation,
communications. But with its decentralized architecture, the 550
can stay on top of its real-time duties while it knocks out batch work
and terminal operations simultaneously.

The Xerox 560 is a multipurpose machine with a capital M.
Utilizing Control Program-Five, it can do local batch, remote batch,



The Xerox 550.
A real-time performer with plenty left over for batch.
time-sharing, transaction processing, and real-time jobs all at once.

Both the 560 and 550 are fast —including multiport 645 nanosecond
memories. Virtual memory is standard. And expandable up to
256,000 words.

And they’re both reliable. Thanks to the extensive use of integrated
circuitry, modular construction and one of the most sophisticated
diagnostic systems in the industry. Predictive maintenance and
on-line diagnosis from our remote service centers are just two
examples of why Xerox can offer such high system availability.

We’d like to tell you a lot more about the multitalented Xerox 560
and 550 computers. Give your Xerox representative a call.

XEROX® 550 and 560 are trademarks of XEROX CORPORATION x {OX
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Hardware

Off-line

What will computers look like

in the year 2000? Trying to be
a prophet in our industry is
probably harder than in most
others, but William T. Bayer
Jr., vice president of technical
resources planning for Honey-~
well's worldwide computer oper-
ations, was up to the task recent-
ly before a group of executives
at the Town Hall of California.
Those of us who liked the
sophistication (if not the
actions) of the computer "HAL"
in "2001--A Space Odyssey" are
in for a letdown according to Mr.
Bayer. "It's no harder than
looking back 26 years to 1948,"
he said. "I think that semi- '
conductor memories--and not
holographic ones--will be the
principal technology in use, and
that the computer will still

use the von Neumann architecture
used today." Everyone agree?

Remember the "feelies"--the
three-dimensional movies people
can touch as well as see, first
mentioned in Aldous Huxley's
"Brave New World"? They may be

a step closer to reality with the
invention of a "tactile simula-
tion device" by Dr. Michael Noll
at Polytechnic Institute of New
York. His invention is about the
size of a large television set
and lets users feel the form,
contours, and textures of pro-
grammed objects that do not
really exist. These objects are
visualized in three dimensions

at the same time. "With such a
device fully developed in the
future, people could grasp and
feel the surface texture of ob-
jects that exist only as equa-
tions or arrays of numbers in a
computer's memory," says Dr. Noll.

The Memorex 3673 storage system
described in February (p. 102)

is limited to the same number of
spindles (four) and controllers
(one) as its IBM counterpart,
we're told. But two 3673 control-
lers handling up to 16 spindles
can be attached to the 370/135
Integrated File Adapter. Pric~
ing for Memorex's "Supertape"
medium--which was sketchy at
press time--has subsequently been
announced: $17 per reel for 1-29
reels, ranging down to $13.50 per
reel in orders of 300 or more.
The name finally chosen for the
heavy-duty magnetic tape is
"Cubic."
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370/155 Performance Aid

When combined with an 1BM dynamic
address translation (DAT) box and two
megabytes of main memory (not nec-
essarily this manufacturer’s), the Ex-
celerator is said to endow the 370/155
cpu with performance figures closely
approaching those of the 370/158. In
essence the Excelerator is a redesign of
the cache memory management al-
gorithm intended to provide internal
performance boosts of approximately
28% . When attached to 1BM or Cam-
bridge main memories, the Excelerator
is priced at $55K. There will be some
additional charge for hooking it to
other memory suppliers’ products, but
Cambridge doesn’t know if it will re-
ceive any such requests so hasn’t taken
the time to caucus for pricing strate-
gies. The first Excelerator is currently
in the checkout stage, with first cus-
tomer models slated to go to the field
next month. CAMBRIDGE MEMORIES,
INC., Concord, Mass.

FOR DATA CIRCLE 251 ON READER CARD

“‘Intelligent” Keypunch

Univac remains interestingly inscrut-
able. It recently introduced its version
of the powerful Pertec shared-proces-
sor data entry system, and in typical
Univac fashion it’s a little late to the
market—though a very good machine.
The product that intrigues us is the

1800 series keypunch, which incorpo-
rates a microprocessor to do many of
the things that are done on larger
shared-processor systems. Univac’s
1700 series keypunches were very well
received; then 1BM announced the 129
(which Univac thinks highly of), and
now Univac is hitting back with the
models 1801 verifying punch and 1810
verifying interpreting punch.

Both models use the microprocessor
to hold up to eight program storage

levels for program-controlled automat-
ic operation and up to four auxiliary
data stores. These four registers can
hold data that is to be repeated on a
number of cards. For $5/month more
you can get eight additional registers.
By using program cards that are loaded
before input processing begins, the
1801 and 1810 can be set up to do data
validation, range checking, editing,
and even “must fill the field” opera-
tions. Programs can be chained to load
automatically.

Basic 1801s rent for $132/month
including maintenance. Options for
specific features typically add $5-10/
month to the basic rental. For the re-
cord, Univac now has its own dedi-
cated data entry sales force. UNIVAC,
Blue Bell, Pa.

FOR DATA CIRCLE 252 ON READER CARD

Remote Peripherals

Higher-speed peripherals to take great-
er advantage of the pix remote 360/
370 channel extension device have
been announced by its manufacturer.
The pix 8203 and 8206 are 300- and
600-cpm 80-column card readers, re-
spectively, with features such as “on-
the-fly” card loading and unloading,
vacuum card picking mechanism, etc.
Two-year lease prices on the units are
$300 and $350 per month.

Also announced were 300- and 600-
Ipm line printers featuring 132-column
operation, 12-channel IBM-compatible
vertical format control mechanism,
etc. The printers rent for $650 and
$950 per month on two-year leases,
respectively. When attached to the
manufacturer’s parallel interface ex-
tender (PIX), these peripherals can
operate on 4800-baud dial-up lines
without the need for traditional tele-
communications hardware such as mo-
dems or 270X communications con-
trollers. PARADYNE corP., Largo, Fla.
FOR DATA CIRCLE 253 ON READER CARD

Crt Terminal
The XKEYVIEW is a 12-inch diagonal crt

available with interfaces that allow it
to perform a number of different func-
tions. The standard interface hooks
the KEYVIEW up as a tty substitute, but
there’s an RS232C outlet for doing
other things, too. The KEYVIEW differs
from most other crt terminals in that
it can display up to 32 lines of 64, 72,
80, or 96 5x7 dot-matrix Ascil char-
acters on its screen, or a maximum of
3072. The unit contains an MOS/LSI
refresh memory and can accommodate
transmission rates ranging from 10-
4,990 baud, and optionally up to 49,-
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We canplay
any tune youwant

i graphics.

The most sophisticated, high performance (yet cost-effective) graphic display
systems available today bear the Sanders name.

The ADDS/900® and ADDS/500* Sanders systems can control air traffic, do
pattern layout, IBM 2250 firmware emulation, data reduction and analysis, simula-
tion and training, command and control, and solve a host of computer-aided design
problems.

They offer building-block flexibility in custormzmg off-the-shelf modules to meet
. customer system needs — at off-the-shelf prices. They’re compatible with a
7% full range of industry computers — and, being programmable,

- have broad off-line processing capabilities.

, Getin touch. We can play your tune. Sanders Data Systems,
B, 05 Inc., Graphic Systems Marketing, Daniel Webster Highway-
SE"== South, Nashua, N.H. 03060. Call (603) 885-5280.

Sanders'. ..the intelligent answer

European Sales Offices: Sanders Data Systems, Ltd., 51/53 Brick Street, L.ondon W1Y 7DU, England;
Sanders Data Systems, GmbH, 6000 Frankfurt/Mam, Rennbahnstrasse 72/74, West Germany.

*TM Sanders Associates, Inc.
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INTRODUCING THE
NEVW CHANVPIONS
OF DAL
CONVMUNICATIONS!

General DataComm’s Model 1251
High-Speed Digital
Synchronous Time-Division Multiplexer

The TDM designed for compatability with the new digital communications
networks, General DataComm’s Model 1251 is available for sale and
delivery now.

Model 1251 gives you the ability to multiplex as many as 62 channels of
synchronous data having mixed rates ranging from 1200 to 19,200 bits per
second and to transmit the composite output at any rate up to 256 Kbps.

But speed alone does not tell the whole story. The 1251 is superior to
outmoded multiplexers in its:

Flexibility — permits maximum combinations of modem and terminal
equipment in the same system.

Superior Diagnostics — on-line monitoring of each data channel, remote
channel testing, automatic fault alarm.

Plug-in Maintainability — no need to interrupt operation of all channels
to replace one card.

And the 2400 bps Modem
with all the diagnostics —
General DataComm’s Model 201

- At first glance, General DataComm’s new Model 201 might seem like
anybody else’s Bell-compatible 2000/2400 bps modem. That's where the
similarity ends. Nobody else has synchronous 201 modems with the
complete remdte and local diagnostics offered by General DataComm.

Working from your communications center, you can instantly spot
troubles anywhere on your data network and instruct local operating
personnel how to make on-the-spot repairs, using plug-in cards.

GENERAL DATACOMM — the ore name.you need to know for all your data communications hardware needs.

The completely Bell- compahble line of hardware from General DataComm includes everything you need for data
communications systems using any common carrier lines, including the new ultra-high-speed digital networks.

High-Speed Digital Synchronous TDM’s o Asynchronous TDM’s e Frequency Division Multiplexers
e Synchronous Modems o Asynochronous Modems

And never a worry about interfacing. General DataComm assumes full responsibility for network integration.

General DataComm Industries, Inc. - EERAA
131 Danbury Road, Wilton, Connecticut 06897  (203) 762-0711 TWX 710-479-3210

See it all at booth nos. 283 & 285

ﬂNational Computer Conference
McCormick Place, Chicago, May 6-10, 1974.

° CIRCLE 6 ON READER CARD




hardware
990 baud. The cursor, a blinking un-
derline, can be computer controlled
for character or line editing. Prices
range from $1,750 for a 32-line by
64-character version, up to $2,495 for
the largest display. Initial units have
gone to the field and there is current-
ly a four month backlog. INFORMATION

DESIGN INC., Bedford, Mass.
FOR DATA CIRCLE 255 ON READER CARD

Commo L.ine Controller

A communications line controller ca-
pable of supporting up to 128 mixed-
speed lines is offered oem’s and sophis-
ticated "end users for interfacing
terminal networks to various mini-
computers. The 20/10 can support
asynchronous lines ranging in speed
from 5-3,000 baud, and synchronous
lines running from 1,200 to 50 kilo-
baud rates. In addition, the 20/10 can
support up to five remotely located
time division multiplexors. The basic
unit sells for $2,800, which includes
the basic logic and bay assembly for
supporting up to 16 lines. Asynchro-
nous line interfaces run from $50-
$150 per line, and synchronous line
cards are $350-$450. Minicomputer in-
terfaces have been developed for the
PDP-11, the Nova line, and Inter-
data’s products. The manufacturer is
willing to tackle all other mini inter-
faces. MICOM SYSTEMS, INC., Chats-
worth, Calif.

FOR DATA CIRCLE 261 ON READER CARD

Microfiche Reader

There’s certainly renewed interest in
microfilm due to the paper shortage,
and the NM1-90 microfiche looks like a
well designed unit for users to consid-
er. All electronic components are
housed in a pull-out drawer to facili-
tate maintenance, and an optional dual
fiche carrier is automatically self-open-
ing as the carriage is moved forward.
The top glass pops up for changing the

o
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24X, 42X, and 48X microfiche and to
permit easy cleaning. Special attention
has been paid to the roller and track
assembly to provide smooth motion of
the carriage and high rigidity of the
mechanism. This is said to result in less
operator fatigue during extended peri-

ods of operation. The NMI-90 is priced

under $200. NORTHWEST MICROFILM,
INC., Minneapolis, Minn.
FOR DATA CIRCLE 254 ON READER CARD

Scientific Calculator

The U.S. has dominated the market for
highly sophisticated hand-held calcula-
tors, but that doesn’t mean there aren’t
some clever—and low priced—ma-
chines available from abroad. This
month’s “best calculator” award goes
to the Sinclair Scientific, weighing just
312 ounces, and measuring only 4¥5 x
2 X % inches. In addition to the stan-
dard four functions, the Scientific can

product
spotlight

Intelligent Terminals
Incoterm has come up with a very
attractive alternative to the 1BM 3270
intelligent terminal both in terms of
features and price. Additionally, the
larger versions of the spp-20/20 ap-
pear to be a worthy competitor for
1BM’s recently introduced 3790—
which has come in for some rapping
by potential customers because of the
slow speed of the hardcopy printers.

Actually, there are two products.
The first one is the spp-320 which con-
tains an 8K processor buried inside for
controlling up to eight video display
terminals. This product will be pitched
strictly to the 3270 user as a totally
transparent replacement—at 50% of
the cost. The spp-320 has some fea-
tures built into it that allow for expan-
sion should 1BM extend the 3270, and
conceivably users could talk Incoterm
into putting any kind of a peripheral
device on the 320 that was wanted. A
typical 8K spp-320 system with eight
1,920-character displays sells for $2,-
500 per station, or rents for $85/
month on a two-year contract.

The 20/20 is directed at the re-
mainder of the intelligent terminal

market, and its 32K processor and up
to 16 terminals might even suffice as
the complete dp installation for many
small shops. 1BM’s 3790 configuration
is probably the closest competitor to
the 20/20, and a 32K spp-20/20 with
four 1,920-character displays, two me-
dium-speed printers, one high-speed
printer, and two floppy disc drives sells
for $41K, much less than half of
IBM’s equivalent configuration. The line
printer speeds go as high as 600 Ipm.on
the 20/20. .
A spokesman for the six-year-old
firm states that potential customers will
be able to do just about any terminal
based application with either the 320
or 20/20 configurations, but that “they
are going to have to be smart along
with us,” meaning that unusual config-
urations will take some working out on
both sides to satisfactorily solve appli-
cation problems. In support of thatis a
55-person operation programming and
systems support group. First units of
the 320 and 20/20 terminal systems go
to the field this month. INCOTERM
CORP., Natick, Mass.
FOR DATA CIRCLE 250 ON READER CARD
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It draws faster than ink flows.

We call it the 748. It’s
big. And it’s fast.

Its 4 inking pens move
at speeds over 40 inches a
second. That’s faster than
ink flows, so we had to figure
out a pressure inking system
that lets the ink catch up to
the pens.

If you make integrated
circuits or maps, or if you
have precision drafting
needs, this is the new tool.

The 748’s plotting area
is 48”"x 82", It can scribe

170

coated materials and cut
strippable film. At peak
speeds!

The quality of its line is
not impaired by its incredible
speed. And like all CalComp
flatbed plotters, the new 748
offers easy-to-use software
for most computers.

We service it in 29
countries. But the way §
we’ve made it, you won’t
be calling us very often.

- Do call us to see it. Qur
number is (714) 821-2011. Or

write California Computer
Produets, Inc, DM-M4-74,
2411 West La Palma Avenue,
Anaheim, California 92801

CIALLICLOIVIP S
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hardware

do logarithms to base 10, antilog-
arithms, sine, cosine, tangent, arc sine,
arc cosine, and arc tangent, Entries and
results are in scientific notation with a

~42IHE- 12

signed.5-digit mantissa and a signed 2-
digit exponent for magnitudes between
+99, There is no wall hookup/battery
charger offered from the Scientific; it
relies instead on four commonly avail-
_able batteries to provide up to 20 hours
of computing. Priced at only $119.95,
the pocket-size calculator will be dis-
tributed through department stores,
campus outlets, consumer electronics
houses, etc., or you can contact the
manufacturer’s representative in this
country. SINCLAIR RADIONICS INC.,
New York, N.Y.

FOR DATA CIRCLE 256 ON READER CARD

Burroughs Printer

The larger companies don’t find it
worth their while to invade such rela-
tively small peripherals markets as
those for the Burroughs B 300 and B
500 computer systems—which is prob-
ably just as well since it gives little
companies a chance to get established.
This manufacturer has taken a Data
Products 1800-lpm printer and done

(Continued on page 174)

\
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360-30s store more
with SMART core

Upto

S12kbytes for
your 360 Model 30

Standard Memories hasiit! If your machine is a 360/30, Standard
can enhance its core storage capacity from the manufacturer’s
“maximum” of 64 kbytes to 128, 192, 256, 384 or 512 kbytes!
256 kbytes of SMART core will cost you less than the original
price of 32 kbytes.

On 360/44s, we can move you all the way to a megabyte.
The cost: less than the original 192 kbyte expansion and sub-
stantially less than any other independent.

Standard has enhancement capabilities for almost all the 360
systems, all at tremendous savings! Write today for technical
details.

STANDARD

I N C ORP ORATED

AN APPLIED MAGNETICS COMPANY
2801 E. Oakland Park Blvd., Ft. Lauderdale, Florida 33306
TWX: 510-955-9828 Telephone: (305) 566-7611

CIRCLE 133 ON READER CARD
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Still the mos
uncomplicate
teleprinter.

A small, quiet, multi-copy machine.
Impact or regular paper. Up to 30 cps. ccITT-2,
(including Telex). cciTT-5. Teletypesetter-monitor.

In world-wide service.
Ask the people who use them.

Manufactured in the U.S.A. by Extel Corp. « 310 Anthony Trail - Northbrook, Illinois 60062 + Phone: (312) 272-8650  Telex: 72:4398 -

@ extel
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1550:1587?

That’s the decision faced by many users of large IBM

computers. It’s a tough decision, but Cambridge makes it even
tougher. Because our 370/STOR 155 add-on memory has
features that can make your Model 155 processor perform like a
158 — and then some. Take a look at the checklist — and then make

your decision:
MODEL 155 MODEL 158
with 370/STOR from IBM_
YES

1. Four megabytes of main
storage capacity

2. Dynamic address transla-
tion features

3. Up to 309, more CPU
cycles than Model 155

4. High-speed addressing of
main memory

5. Use of either VS1 or VS2
operating system software

6. 25%, less physical floor
space than Model 155
from IBM

7. Virtually no conversion or
installation costs

8. No additional storage
adapter required for
expansion

O Uoogoo s
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9. Ability to reconfigure main D
memory

10.35%, less costly than a D
Model 155 with all —
IBM hardware

SE AR AR EEES

That’s what 370/STOR 155 can do for your installed Model 155
processor. We almost turn it into a 158 — and then some - for
about one-third less than it will cost from IBM.

Sure, your decision is tougher now. Or is it?

' CAMBRIDGE.

A good place to put your information,

360/CORE 370/STOR EXPANDACORE-11 EXPANDACORE-620 | OTHER MEMORIES

Up to two megabytes of Up to four megabytes of Memory expansion sys- Up to 65K of main storage Core, semiconductor and
main memory for Models main memory for the tems for all PDP-11 for all 620/i, L, F-100 and DOT data storage sys-

22, 30. 40, 50, 65 and 67 Models 145, 155 and 165 processors, featuring up L-100 minis. Self- tems for OEM and End-
processors in the System/ in the System/370 to 30% speed increases. contained and self- user computer mainframe,
360 line. computer family. Two-way data save and powered 5% " plug-in controller, peripheral,

interleaving. systems. terminal and auxiliary
memory products.
CIRCLE 75 ON READER CARD CIRCLE 76 ON READER CARD CIRCLE 77 ON READER CARD CIRCLE 80 ON READER CARD CIRCLE 81 ON READER CARD

m CAMBRIDGE MEMORIES, INC., 696 Virginia Rbad. Concord, Mass. 01742 (617) 259-9880
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Working for the OEM

ATA

OKl

By delivering the industry’s most
complete card reading family—a-
series of reliable, versatile and
economical peripherals that read
80-column cards . .. 96-column
cards . . . both 80- and 96-column cards in a unique,
patented system. . . and cards with holes, pencil
marks, or both.

And the industry’s most reliable disc.
memory systems—fast-access, head-
per-track systems with storage

—Y capacities to more than 35 million bits,
~ on 256 tracks. With our unique
HEADLOK design that prevents head
crashes without the use of troublesome, complex
mechanical lifters.

Plus new, exciting peripherals that store, print or
display to make your systems work better.

VEIAIVAMENTA

» ™~ D <ED 0 '_" I~

] i ([ [T
See them at the NCC. We're in Booths 250 and 252.
Stop by and find out how we can go to work for you.

OIIDATA

Okidata Corporation
111 Gaither Drive
Moorestown, New Jersey 08057
609/235/2600

\
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hardware

all the interfacing work necessary to
hook it to the systems listed above, and
Burroughs users can save some money
in the process. Outright purchase of
the M470B is $36,500, or $750/ month
on a five-year lease. The 1800-lpm rate
is based on 132 columns and a 36-
character set. A full 64-character set
still "yields a print speed somewhat
greater than 1200 Ipm. Both buffered
and unbuffered models are available in
approximately 60 days. MACRO PROD-
UCTS CORP., Long Beach, Calif.

FOR DATA CIRCLE 258 ON READER CARD

Tty Sprocket Feed
The sMK-802 kit converts a friction-

feed Asr-33 tty into a sprocket-feed
unit in approximately 15 minutes. This
would be useful for printing multipart
and/or pre-printed forms, but its real
utility might be in unattended terminal
applications where the chances of pa-
per jamming should be markedly re-
duced. The sMk-802 is primarily for
use ‘with fan-fold paper and non-form
feed applications. The kit sells for $150
and is generally available within 30
days. TTS, Santa Monica, Calif.

FOR DATA CIRCLE 257 ON READER CARD

Communications Device
The manufacturer of the CT-6 calls it
a communications terminal, but that
seems a little misleading. It’s really two
9600C voice grade modems and a unit
called a biplexor that splits up 19.2
Kilobaud transmissions and sends half
along separate lines, reassembling them
at a remote site. This seems like a good
idea as it makes it unnecessary for
users to contract with the phone com-
pany for expensive group band facili-
ties to attain 19.2 Kilobaud transmis-

sion rates. A nice feature of the CT-6
is its “fall forward” capability—mean-
ing that, should one of the 9600-baud
lines degrade, the biplexer will send the
entire signal over the remaining line.
There are system and fault isolation
monitors allowing users to check the
source of error conditions. The CT-6
sells for $25,700 and can be rented for

DATAMATION



$740/month on a two-year lease.
CODEX CORP., Newton, Mass.
FOR DATA CIRCLE 259 ON READER CARD

Computer System
The Marks 2 appears to be a break-
through in the design of large-scale
computers, as it utilizes the latest bub-
ble memory technology and pipeline
processing architecture. The develop-
ers of this NONvON (non-Von Neu-
mann architecture) machine make a
pretty good case that the throughput
problem with most modern computers
is directly attributable to the fact that
data tends to be difficult to access in
the corners of rectangular memories.
The solution offered with the Marks 2
is a spherical bubble memory with a
capacity of up to 10 megabites when
filled. Although the bites of the Marks
2 are only two bits long, they are said
to be unusually deep.

Of course, just as round houses wind
up having pie-shaped rooms along the

sides, so does the memory of the Marks
2. But the designers have used the un-
usual word lengths around the walls of
the memory to store short operating
system constants. Such clever thinking
pervades the design of the Marks 2. It
is thought that the computer might
find a home in some specialized proc-
ess control applications, for the system
has some unusual operating features.
These include operation only between
the hours of midnight and daybreak
and a recycle time of approximately
every 28 days, or directly synchronous
with the full moon. The only other
operational constraint is that operators
are strictly prohibited from wearing
garlic around the system. An unusual
option is a large wool cloak for keeping
the memory at operating temperatures
during cold pre-dawn hours.

Software includes the Disc Resident
and Comprehensive User Library As-
sembly macro, and the Generalized
Hardware Operations User Link,
which is the system monitor. The sys-
tem is supplied on a complete turkey
basis, including incantation manual,
for prices in the 2-4 Million Leu range.

. Please contact the manufacturer di-
rectly for additional information on
this unique system. DRS. VAN HELSING/
CALIGARI SYSTEMS LABORATORIES, INC.,
Cluj, Transylvania, Romania. For in-
formation: Dial 411 O
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Telefile

Means Immediate Delivery
of MASS STORAGE
Remaovable Media, Moving Head

DISK MEMORY SYSTEMS for
PDP-10 PDP-11

(Circle 135) (Circle 136)

PDP-15

(Circle 137)

RP02 and RPO3 Equivalent and
QUAD DENSITY T00
Will Operate With Software
Systems Such As RSTS/E,

RSK-110, Any Version of DOS,
TOPS, TENEX, and Others.

TELFILE PROVIDES IBM COMPATIBLE DISKS TO NON-IBM COMPUTERS

Telefile

COMPUTER PRODUCTS
17131 Daimler Street
Irvine, California 92705
(714) 557-6660

See Us at NCC, Booth 218.

See Headline for Reader Circle Numbers.
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Don't Miss

the Boat

Apply now for your '74 NCC “Everything Card”

If you missed the boat on the first
annual National Computer Conference
& Exposition last June, don't let it hap-
pen again. The first NCC in New York
received accolades from attendees,
exhibitors, and the media. The '74
NCC, even bigger and more compre-
hensive, will be held in Chicago’s
McCormick Place, May 6-10. And' if
you preregister before April 22, you'll
be entitled to the 74 NCC Everything
Card, your passport to all exhibits,
program .sessions, and a variety of
special events.

You get much more with your Every-
thing Card—special discounts for the
NCC luncheons, your copy of the NCC
Proceedings, plus the opportunity to
make your hotel reservations at re-
duced convention rates. You'll also be
in the running fora one-week trip for
two from Chicago to Stockholm,
Sweden for the IFIP Congress '74,
August 5-10: or for one of five NCC
lifetime registrations.

Just $50 and the attached coupon is
all you need for your personalized
Everything Card. The '74 NCC brings it

all together, including: ® The world’s
largest display of computer hardware,
software, peripherals, and services,
presented by more than 250 exhibitors
in over 800 booths. ® 117 program
sessions, focusing on computer
science and technology and the appli-

cations of data processing in 10 major
user areas. M Major addresses by
prominent industry and professional
leaders, " including John D. deButts,
Chairman of the Board of AT&T; C. W.
(Clancy) Spangle, Executive Vice
President of Honeywell Inc.; and
George Glaser, AFIPS’ President.

The '74 NCC is your one chance to
examine virtually every data process-
ing product and service at one time, in
one place. You'll exchange informa-
tion with 35,000 of your colleagues at
the computer industry’s single national
forum for users, managers, and com-
puter professionals. You'll be able to
help solve your own specific data pro-
cessing problems by evaluating com-
petitive products firsthand. Many of
these will be on display for the first
time.

To receive your personalized Every-
thing Card, plus complete housing
information, send $50 by check or
money order with the preregistration
coupon to '74 NCC, ¢/o AFIPS, 210
Summit Avenue, Montvale, New
Jersey 07645.

o - - - - - /= N

| 'T4A NCC, c/o AFIPS, 210 Summit Ave., Montvale, N.J. 07645
Yes, send me my Everything Card. I've enclosed $50, covering the '74

| NCC program and exhibits, plus preregistration benefits described above.

Just send me all the facts.

| Name

My company is interested in exhibiting at '74 NCC.

Title

DTM-474 |

l Company
Street

I City

f«*’74 NCC The Biggest Computer Show on Earth

April, 1974
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ASI-ST

THE DATA MANAGEMENT SYSTEM
| THAT IS - USED

Over 1,000 ASI-ST job streams are executed each month by more companies than
any other similar product. One firm calls on ASI-ST over 4,000 times a month!

WHY SUCH HEAVY USAGE?
O Extreme execution efficiency
O Dramatically reduced solution effort versus other languages
0O Easy to use by nonprogrammers as well as programmers
O Self-contained cataloging of recurring ASI-ST job streams
O Dynamic modification of cataloged ASI-ST requests
O Complete batch and on-line interfaces to IMS and TOTAL

By contrast, competing products are either used for one-time reports . . . or are
seldom used at all. .

For more information on obtaining real benefits through use of the ASI-ST Data
Management System contact:

e Director of Marketing
; Applications Software, Incorporated
21515 Hawthorne Boulevard
Torrance, California 90503
(213) 542-4381, Telex 653-563 . . . . other offices in Boston and Tokyo

THE SOftware Manufacturer
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Software

&Services

Updates

California's vanity license
plate law--allowing any combin-
ation of up to six letters and
numbers as long as good taste
is observed--has led to some
interesting dp-related examples.
Dr. Robert Noyce, head man at
Intel Corp., has the company
name on his license, and some
unknown programmer has been
spotted driving around L.A.
with the plate "DO LOOP." By
coincidence, a standard Calif-
ornia plate bearing "360 FOE"
has been seen in the shadow of
IBM's western regional head-
quarters in Los Angeles. We'd
be interested in hearing about
other personalized license
plates relating to dp from all
other states. We'll list some
of the better examples--and
maybe award a small prize for
the best ones.

A spokesman for Boole & Babbage
Corp. traced the problems the
performance measurement software
vendor has experienced over the
years at Larry Welke's Interna-
tional Computer Programs awards
banquet recently. Stating that
.the Cupertino, Calif. firm
turned the corner to profit-
ability last September, the
official said making money
seemed linked in some way to two
changes the firm had made just
prior to becoming profitable:
opening board meetings with a
prayer, and using softer toilet
paper in the bathrooms. The
unnamed official is convinced
there is a correlation between
soft toilet paper and the gen-
eral mood of employees.

SUPER FORTRAN, the result of two
years of effort, is on the air
through United Computing Systems'
nationwide time-sharing service.
Programming aids such as a sys-
tem level debugger, traceback
module, and multiple subroutine
entry points have been added by
Kansas City-based United, as have
the ability to handle seven-di-
mensional arrays, relocatable
binary and precompiled sub-
routines, delimiters for Holler-
_ith constants, and output list
expressions.

We hear that Itel Corp. is plan-
ning to offer a drum memory to
support VS operating systems on
its 370 computer leases. The
drum is said to substantially
improve VS performance compared
to disc-based VS systems.

April, 1974

Financial Forecasting

cUFFs would seem to be one of the
more powerful financial forecasting
systems ever offered. It is controlled by
English-like commands easy enough
for non-dp personnel to use, yet con-
tains many automatic computation
features for generating forecasts across
a broad range of detail.

CUFFS consists of a compiler, editor,
relationship analyzer, calculator, si-
multaneous equation detector and solv-
er, report generator, graphics output
generator, and more. One of its nicer
features is the ability to do regression
analysis, e.g., take a dividend per share
of stock and work back through all
parameters that affect that number to
produce sales volume, cost per unit,
pricing, etc. A macro generator in
cUFFs allows users to create their own
programming language and processing
functions.

Currently, CUFFs is available on the
CompuServ time-sharing network,
based in Columbus, Ohio, where pro-
cessing on DEC System 10 mainframes
ranges from approximately $20-60/
hour. The names of other networks
planning to offer CUFFs can be ob-
tained from the developer, who is de-
veloping the system for IBM main-
frames. DAVID coMBs, New York, N.Y.
FOR DATA CIRCLE 241 ON READER CARD

CICS Enhancements
BM’s Customer Information Control

System wasn’t a highly-developed
package when introduced several years
ago, partly due, we suspect, to the fact
that even 1BM didn’t realize how popu-
lar the package was going to become,
and what applications users would tack-
le with it. White Plains is now begin-
ning to introduce some enhancements
to make cics easier and more efficient
to use in application program develop-
ment, and here are five more: a COBOL
interface, 3270 terminal simulator, on-
line test/debug module, a dynamic
memory map module, and a perfor-
mance analyzer.

The cosoL link for the cics monitor
should minimize the need for the co-
BOL programmer to become totally pro-
ficient in the ways of cics, allowing
him/her to concentrate more on the
application logic. This module rents
for $195 per month.

The 3270 simulator uses a serial de-
vice, such as a card reader, and a
printer to permit testing of applications
programs prior to acquisition of 3270
terminals, or so production terminals
won’t have to be pulled out of the
production stream for testing purposes.

The rental on. the 3270 simulator is
$75/month.

On-line Test/Debug should be
widely applicable since it allows pro-
grammers to test application programs,
user files, or cics control blocks and
tables while cics is operating, by using
a 3270 terminal. This module rents for
$80/month.

The cics Dynamic Map provides in-
formation about the real-time status
and composition of an active CICS par-
tition by including a statistics gathering
capability within its own output writer
facility. This allows the user to selec-
tively display and log pertinent systems
statistics including those on partition
composition, storage use, task activity,
and transaction rates. The dynamic
map feature rents for $45/ month.

The performance analyzer allows
the user to collect and summarize se-
lected information on resource utiliza-
tion. It assists in identifying inefficient
and/or heavily used applications for
proper emphasis in improving opera-
tions. The monthly rental on this fea-
ture is $65.

All programs are currently available,
with monthly rental rates waived after
the first 12 monthly payments. IBM
CORP., White Plains, N.Y.

FOR DATA CIRCLE 244 ON READER CARD

DOS Enhancement
The developers of one of the first and

most successful replacements for IBM’s
POWER I/0 spooling modules have an-
nounced another one called FMAINT to
replace the standard MAINT module in
IBM’s DOs monitor. It’s claimed .that
FMAINT can be installed in about two
minutes, and that if for some reason its
performance doesn’t seem worth the
$150 monthly rental, one can easily
drop back to the 1BM module, as no

-system software changes are required

to get it on the air.

FMAINT provides faster access to
program libraries, removes restrictions
about reading compiler or assembler
output back from disc storage during
object deck maintenance, and per-
forms all functions in a multiprogram-
ming environment. spi claims that
FMAINT is five to ten times faster than
its IBM counterpart, which seems like
an enormous performance boost for
the money. FMAINT functions in any
pos partition of at least 44K, and sup-
ports input from 2311, 2314, and
330 discs, or 80- or 81-byte tape rec-
ords or any multiple of 80 to a block-
size of 1,600 bytes. A 30-day free trial
is offered with FMAINT. SOFTWARE DE-
SIGN, INC., Orinda, Calif.

FOR DATA CIRCLE 245 CN READZR CARD
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If the food for
your super
‘computer isbeing

K2 e,
W ERREE

you don’t have 1
two problems...you

one
At the computer.

Your supercomputer is only
paying for itself when you're using
it — so getting data into the sys-
tem to be processed is critical to
your operating costs. MSl's Field
Data Entry Systems streamline the
data collection and transmission
processes and therefore facilitate
regular scheduling of inputs.
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two
Paper and pencil.

Collecting data with a clip-
board or some similar means is
slow, tedious and time-consuming
work, and the resulting hand-
written data is readily misinter-
preted. MSI's Portable Data Entry
Terminals quickly, easily and ac-
curately record either numeric or
alphanumeric data on tape cas-
sette or in solid state memory
while personnel remain mobile in
their work activities.

harvested
by hand,

have three.

three

In between.
Handwritten' source data must
be handled and translated several
times before it can be processed
— which significantly increases
the incidence of error. MSI's Field
Data Entry Systems eliminate the
unnecessary steps of clerical data
handling, keypunching and veri-
fication, and replace mail, truck or
delivery service with direct trans--
mission of the source data. via an
ordinary telephone call within
minutes.

If you I let us know your particular
industrial affiliation we'll send you the
appropriate application brief.

DATA' CORPORATION szo
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Fischer Ave., Costa Mesa, Ca. 92627

MSI CAPTURES DATA AT THE SOURCE IN COMPUTER-READABLE FORM.
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Object Deck Listings

Any installation that has had the prob-
lem of trying to figure out what was
contained in an unmarked object deck
—or a, deck that has been dropped—
will appreciate a little utility program
called X4747. It takes object deck
cards and generates listings in
hexadecimal and EBcpIc codes by card
column. The listing is formatted with
key words showing the type of card
being interpreted printed adjacent to
the listing. X4747 can also punch a
new object deck with corrections by
using a control card.

A free 21-day trial is offered for
users operating under IBM’s 0S or vs
operating systems. A one-time charge
of $195 entitles the user to both the
source and object decks for X4747.
PILKERTON INTERNATIONAL, Anaheim,
Calif.

FOR DATA CIRCLE 246 ON READER CARD

Microprocessor Software
Intel’s Mcs-4 microcomputer set is one

of the most popular “intelligence” sets
being used by oem’s in developing new
products, and this firm has developed a
FORTRAN Iv assembler and simulator
package that should make it possible to
easily generate coding for the Mcs-4
using any popular minicomputer with
12K words of memory. It’s a two-pass
assembler, with binary output pro-
duced at the end of the second pass.
After the second pass the binary out-
put is reformatted into pages, then op-
tionally dumped onto paper tape.

The simulator permits selective ex-
ecution of portions of the program,
with a trace option providing location,

decoded mnemonic instruction, carry
and accumulator register contents and
index register contents for each in-
struction. Both the assembler and sim-
ulator are available for $1,950, includ-
ing source code and supporting docu-
mentation. TESTLINE, Titusville, Fla.
FOR DATA CIRCLE 242 ON READER CARD

Teleprocessing Monitor
Only the sHADOW knows how' many

teleprocessing terminals can be sup-
ported under BM virtual and os/pos
operating systems. Developed in Eng-
land, the package has supported 150
terminals using a 120K byte pos parti-

tion, while small local contention crt

environments have gotten by using ap-
proximately 7K bytes, exclusive of ap-
plications programs. SHADOW’s develop-
ers say that the package does pretty
much what all tp monitors do, but in a
slightly different way. It’s claimed that
coding application programs using it is
no more difficult than writing GET and
PUT statements for devices like card
readers or printers. All terminal mes-
sage servicing, internal file handling,
and memory utilization is handled by
the 17K statement assembler language
program. Additionally, it performs
program management, buffer han-
dling, device simulation, error tracing
and system statistics, record protec-
tion, data editing, and task timing.
SHADOW is priced at $8K and $15K
for pos and os/vs installations, respec-
tively, or $225 and $425/month. In-
stallation charges, including educa-
tion, is approximately three months
rental. The package can be installed
in about one hour and is supplied
with full documentation, source code,
and a year of maintenance support.
INFORMATION FACILITIES, INC., New
York, N.Y.
FOR DATA CIRCLE 247 ON READER CARD

‘software
spotlight

FORTRAN Alphanumerics

- After searching the software market in
vain for modules providing alphanu-
meric data handling capabilities in
FORTRAN, this independent edp con-
sultant wrote 18 of her own that she is
willing to share for the nominal fee of
$250. The routines were initially used
to develop a powerful in-house interac-
tive FORTRAN environment running
under 1BM’s TSO (Time-Sharing Op-
tion), which was found to be more
efficient than coBoL operation.

Among the more useful routines are
those for converting character strings
to numeric value (and vice versa); a
search routine for locating a specified

character configuration and returning
the starting location if found; routines
for splitting and concatenating char-
acter strings; a routine called LENGTH
which returns the number of charac-
ters in a string before all blanks are
found; conversion routines for packed
decimal into binary integer (and vice
versa); EDIT, which converts a given
value to a character string, edits the
string according to a user-supplied pic-
ture, and returns the edited result;
sORT, which performs an internal sort
on records contained in an array with
one or more fields; and BisRCH, which
performs a binary search on an array.
All of the routines are written either
in assembler or FORTRAN and vary in
size from a few hundred to a few
thousand bytes. MS. GABRIELLE WIOR-
KOWSsK]I, State College, Pa.
FOR DATA CIRCLE 240 ON READER CARD
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Who Gets
Excited
When The

Computer
Breaks
Down?

EVERYBODY.

The cost of computer downtime can
be horrendous. Last year, a computer
failure shut down the Chicago Mer-
cantile Exchange half a day—the cost,
an exciting half million dollars.

Computers are different from people
inmore ways than one. They require
a constantly controlled environment
held to critical tolerances that com-
fort air conditioning can’t provide.

EDPAC process cooling helps en-
sure uninterrupted computer opera-
tion at-a cost of only 1% of overall
investment. If you are interested in
protecting your computer investment,
you should read our informative, non-
commercial book, ‘“Process Cooling
for Data Center Environment.” AC
Manufacturing Company, Cherry Hill,
N.J. 08034, or call 609-428-9800.

It could prevent some unnecessary
excitement!

45A
PROCESS COOLING FOR COMPUTERS
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No other software
can do all the things

MARK IV does!

With quality products

CHE
: N | o

GIIENGE

20,000 Users Trained

More than 20,000 persons have been trained to use MARK IV; 25 classes a
month teach users in our advanced, intermediate and basic courses.

2,200

System User-Years

More than 700 satisfied users in 36'countries. Their cumulative use of MARK IV
Systems totaled more than 2,200 user-years of experience in March, 1974.

693

Man-Years Support Experience

This Field Staff experience is available to all current and prospeclive MARK IV
users from 84 experienced technicians in 14 offices today.

468

Man-Years Development Experience

The full time effort of our current Development and Headquarters Staff of 40
technicians provides 468 man-years DP experience with more than 200

man-years devoted to MARK IV alone.
No other firm can match this product dedication and experience today.

If you program Business Applications—complete systems or
retrieval and reporting systems—MARK IV provides more power
with fess programming than any other language.

MARK 1V is a general purpose information processing system for
IBM 360/370, Univac Series 70, 90, 9400, and Siemens 4004
computers. On-Line versions are available for in-house use or on

‘nationwide time sharing networks.

: O
SVCERSRIYY SR S |
Intonmatics incll

r'"'“;
L

~ ©
.

MARIK IV Systems Company

North American Headquarters
MARK IV Systems Co.
21050 Vanowen Street
Canoga Park, California 91304
Telephone (213) 887-9121 -
Oftices:
e Chicago (312) 648-0280
e Dallas (214) 233-6861
e New York (201) 488-2700
e Washington D.C. (301) 770-5951
* Toronto, Canada (416) 493-9616
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International Offices

Informatics S.A.

18 Rue Camille Martin

1203 Geneéve, Suisse

Téléphone 022/45 22 00
London e Paris e Copenhagen
Rome e Dusseldorf ® Mannheim

and
Computer Applications Co., Ltd.
2-3-1 Hitotsubashi, Shogakukan Bldg.
Chiyoda-ku, Tokyo, Japan
Telephone 263-7241
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We have

the computer
books

everyone
else would
like to have.

At Addison-Wesley, we have a full
range of books on every aspect of
computer technology. From highly
theoretical to downright practical.
Books by some of the brightest names
in the computer field.

But we’re not resting on past perfor-
mance. This year, among the titles
we're publishing:

THE MYTHICAL MAN MONTH
AND OTHER ESSAYS IN
SOFTWARE ENGINEERING,
by Fred Brooks,

(the story of the development of the
IBM/360.)

FREEDOM'’S EDGE: THE
COMPUTER’S THREAT TO
SOCIETY, by Milton Wessel,

TRAVELS IN
COMPUTERLAND, OR
INCOMPATABILITIES AND
INTERFACES, by Ben Ross
Schneider, Jr.,

and THE PROGRAM DEVELOP-
MENT PROCESS, by Joel Aron, first
volume in the long awaited Systems
Programming Series, sponsored by
Addison-Wesley and IBM.

If you’d like to know more about
these books and all of our other titles,
visit our display at the National Com-
puter Conference, May 6-10 in
Chicago. Or circle the reader card
number below and we’ll send you a
free brochure describing 22 of our
computer bestsellers.

A
vy

Business & Professional Division
ADDISON-WESLEY
PUBLISHING COMPANY, INC.
Reading, Massachusetts 01867
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software
&services

Management Indecisions

The Management Indecisions Simula-
tion System (Miss) provides lower-lev-
el management with a convenient
means of modeling both the odds and
degree of action—or inaction—in de-
cisions made by an organization’s mid-
dle- and upper-class management strati-
fication layers. A random number gen-
erator is the primary module in Miss,
supplying numbers used to weight in-
coming problems regardless of their
complexity, severity, or the status or
number of employees affected. This in-
sures that problems centering around
the placement of a water cooler, for
example, that are input to Miss, will
receive the same amount of considera-
tion as pleas for salary increases.

A second module in Miss is called
THEY. Drawing on numbers also sup-
plied in random fashion by the genera-
tor, THEY interprets the numbers and
makes recommendations as to the
amount of attention that should be
paid to the particular problem. In the
case of the salary problem above, a
“0” coming up in THEY would result in
no output whatsoever, (thus saving pa-
per), while a “9” relative to the water
cooler problem would typically result
in THEY recommending that all water
coolers be moved immediately.

Perhaps the nicest feature about
Miss is that it isn’t necessary to supply
historical data on any company’s data,
as the developers claim that MIss out-
put correlates to observed decision pat-
terns “strikingly” well. The package is
written in sps (Symbolic Programming
System) for the 1401 and requires
only 128K words of memory. The ven-
dor is taking a “wait and see” attitude
on developing versions for 1BM’s 360
and 370 computers until it is con-
vinced that these “radical new archi-
tectures are going to fly.” COMPUTE
NOEvIL, Chicken, Alaska. For infor-
mation: Dial 411 O

We

need
you.

If you can spend some time, even a few hours,
with someone who needs a hand, not a handout,
call your local Voluntary Action Center. Or

write to “Volunteer,” Washington, D.C.
20013.
The National Center for Voluntary Action

Model 501
PMHeat g

Seal Splicer
is the best
tape splicer
on the mar-
ket. Splices
anylevel
paper tape
oiled or unoiledaswell as mylar
controi tapes for less than a
penny per splice.

Variety of
motor-
ized winder
and rewind-
er devices §
for unat- “’%
tended tape %
handling.

By ul A ymeagvnted

of

APt e e

% REELS

Aluminum
and Lexan
reels in vari-
i ous sizes,
o8 and also ™

M special design reels to meet
your unique requirements.

{
4 EDITING
i PUNCHES

i_;g Complete line of tape
-“s‘ EDITING PUNCHES
; ¥ that not only
H punch codes
W but also have
a splicing
capability.

SPEEDY-REEL

The WINDER/ @M
_ CONTAINER that E
quickly winds |
by hand 125" of Ji
perforator tape 33
in seconds. &
Avaitable in five {1
colors and made §8
of durable plas- Mg
tic.

Pin Lock containers—MAG Tape reels, mailer
i} containers and shipping boxes—Clear Plastic
p containers for perforator tapes on slip rings
"W PAPER TAPES « MYLAR CONTROL TAPES

& SLIP-RINGS -+ TAPE GAUGE

Purchase Orders received before noon
9 are sent out the same day.

k8 Circle the reader service code and receive S
" our free catalog.

cac

28 COMPUTER ACCESSORIES
i CORPORATION

84 211 New York Avenue Huntington, N.Y. 11743 “'

A Tel: (516) 421-0929
= - e NPT Tpr e
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If you miss IFIP 74

you’ll have to wait until 1977
to catch up with

the rest of the world.

The next triennial IFIP Congress will

meet in Stockholm, Sweden during the week

of August 5-10, 1974. Everything will be
under one roof. Both the technical program
and equipment exhibition will be held at

St. Erik’s Fair, site of the 1972 Nobel Prize
ceremony. It's a rare opportunity to share
the world’s progress in information
processing.

MEDINFO ’74 at
the same time and site.

The First World Conference on
Medical Informatics will run concurrently
with IFIP. And you'll get a deep view of one
of the most rapidly growing segments of
your profession.

The IFIP program
and exhibits.

Some 241 papers on specific
subjects and recent advances will be
presented. Plus 10 panel discussions
exploring the present state of the art and
current trends. To complete the information
spectrum, there will be a wide range of
hardware, software and other
service-related exhibits.

Devaluation
sales opportunities.

If you provide equipment or services
to the information processing industry,
you'll have fantastic sales opportunities.
Recent dollar devaluations give your
products greater sales potential in a rapidly
growing European market. And you'll
find it at IFIP '74.

You must
book far in advance.

If you want to see and be seen at
IFIP, now is the time to sign up for
participation.

for registration and travel
information write to: U.S. Committee for
IFIP Congress '74, Box 426, New Canaan,
Connecticut 06840.

Exhibitors write to:
Arthur Hutt, IFIP '74 Exhibits Chairman,
Bowery Savings Bank, 110 East 42nd Street,
New York, N.Y. 10017 (212) 697-1414

International
Federation

for Information
Processing

DATAMATION



April, 1974

Just think of the money
you could make . . . the
money you could save . . .
if you had a Timesharing
System that could operate
for 10¢ per terminal hour.

You can.

It's our BTI Model
3000 Interactive Time-
sharing System.

A system that'’s
ideally suited to manage-
ment and administrative
functions, engineering
problem solving, educa-
tion, data collection, and
has been field proven in a
wide variety of dedicated
applications such as '
dealer inventory, real
estate, general ledger,
and automatic ticketing.

' You can operate up
to 32 ports with this
powerful system, using
BASIC with many exten-
sions. The 3000 works
with virtually all ASCII-
compatible terminals at
user-selectable speeds
from 100 to 2500 bps and
has on-line storage capac-
ity up to 4 billion bytes.

To see how you can
turn a dime into a profit
producer for your
company, invest in a
letter or phone call today.
We'll send you full infor-
mation on the BTI 3000
System. Or see us at the
NCC Show (booths
1023, 1122).

=

BASIC Timesharing
680 Almanor Avenue,

Sunnyvale, CA 94086
(408) 733-1122

CIRCLE 26 ON READER CARD

185



Literature

Specialized Carrier

Southern Pacific Communications Co.
(spcc), a wholly owned subsidiary of
the major Southern Pacific railroad
company, operates the U.S.’s largest
privately owned communications net-
work. Originally designed for use by
the railroad, the microwave-based sys-
tem extends 6,800 route miles. with

SOUTHERN PACIFIC COMMUNICATIONS COMPANY

The Network smmmmm FROPOSED RERNE IN PLANNING

650,000 voice circuit miles and 350,-
000 miles of data circuits. Described in
this 12-page brochure are the system’s
private-line services, which range from
a single Teletype link to a complex
interoffice communications system in-
cluding voice, facsimile, and high-
speed data. spcc, San Francisco, Calif.
FOR COPY CIRCLE 230 ON READER CARD

CICS Users’ Forum
The CICS Information Interchange

Newsletter, initially distributed to 600

cics users in the U.S. and Canada, is
intended to be a forum for users’ ideas,
problems, and solutions. The first issue
of the bimonthly newsletter (Jan. *74),
about 25 pages long, contained articles
on such subjects as: anticipated fea-
tures and performance of cics/vs, er-
ror recovery in on-line systems, and
choosing between coBoL and BAL for
cics applications. ON-LINE SOFTWARE
INC., Hackensack, N.J.
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DPMA Newsletter

The Data Processing Management
Assn.’s bimonthly newsletter, COMPU-
FAX, this month starts its second year
of publication. The four-page, user-
oriented publication, aimed at top
management, gives capsules of signifi-
cant news, developments, and trends in
the computer industry. ppma, Park
Ridge, III.

FOR COPY CIRCLE 232 ON READER CARD

Crt Terminal Guide

The Auerbach Guide to Alphanumeric
Display Terminals, more than 330
oversized pages long, includes techni-
cal reports and analyses of 47 of the
most popular series of crt’s on the mar-
ket. The report lists over 220 terminal
models from about 50 suppliers, with

“They don’t break

and y
are cheap”

That's straight talk from Dr.

Arthur G. Snapper,

Research Psychologist at Western Michigan University about

the Tennecomp TP-1375 Microdek cartridge tape unit.

O Dr. Snapper chose his tape unit to be used as a quick and
efficient paper tape replacement on minicomputer systems which
control behavioral experiments. He needed reliability. Reliability is the
characteristic customer surveys show to be the single most important
consideration in the purchase of a cartridge tape unit. And we're
happy to say reliability is ranked right at the top by Tennecomp tape

unit owners . .

TP-13756 Microdek

" TP-1371 Minidek
795 Oak Ridge Turnpike [J Oak
186

, pretty vocal

. along with ease of interfacing, easy operation and

good service. [J The Tennecomp car-
tridge tape unit owner knows what he's
talking about. Ninety percent of Micro-
dek, Minidek and Doubledek purchasers
operate the units themselves. So they're
about what works and
what doesn’'t. A Tennecomp unit
WORKS. Send for complete information
today. [0 Completely interfaced to the
PDP family of 8, PDP-11, H-316/516,
Nova, and Hewlett - Packard minicom-
puters, and supplied with complete

- software packages.

TENNECOMP 5YSTEMS e

Ridge, Tennessee 37830 [0 615/482-3491
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information given on basic functions,
configuration guidelines, technical fea-
tures, compatibility, performance and
competitive position, maintenance ar-
rangement, price, and the supplier’s
background. The cost is $25.
AUERBACH PUBLISHERS INC., 121 North
Broad St., Philadelphia, PA 19107.

Topical Transcripts
An 82-page collection of transcripts of

panel discussions from the 1973 wEMA
Monterey Conference gives views on
these topics: 1) the long-range impact
of the 1BM-Telex decision (with four
panelists from the computer peripher-
als industry and the financial commu-
nity); 2) the 1974 outlook for semi-
conductors (with top managers from
nine semiconductor manufacturers);
and 3) how the financial community
looks at small companies (with panel-
ists from four investment houses). The
cost of the report is $7.50 for WEMA
members and $10 for nonmembers.
WEMA4, 2600 El Camino Real, Palo
Alto, CA 94306.

Word Processing News .
Starting last month, the International

Word Processing Assn. (1wp) offers a
monthly newsletter containing: digests
and critiques of current word process-
ing articles, new product announce-
ments and evaluations, question and
answer features, listings of coming
events, and news of IWP activities. Free
to twp members, the newsletter will
cost $30 for nonmembers; but a free
sample issue is offered to DATAMATION
readers through the reader service

number. INTERNATIONAL WORD
PROCESSING ASSN., Willow Grove,
Penn.
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Microfilm Market

A 157-page report (#168) costing
$445 analyzes, and forecasts through
1980, the U.S. microfilm market, now
$500 million. The market, expected to
quadruple by 1980, includes: cameras,
processors, and duplicators; viewers
and recorder printers; automatic stor-
age and retrieval units; coM; film,
chemicals, and paper; and micropub-
lishing and service bureaus. In addition
to market forecasts, the report gives
information on; the background of the
microfilm industry, current technolog-
ical trends, the impact of computers,
economic factors like the paper short-
age, and product comparison. A de-
scriptive letter and a detailed table of
contents are available free of charge,

DATAMATION



Why sell only software
when you could be selling
a complete turnkey system?

The Lockheed System Il

‘ If that question intrigues you, maybe its
because you've already begun to think about
expanding your business beyond software. If it
doesn't, maybe you should. In either case, Lockheed
has the answer to how you might go about doing it.
Its called the Lockheed System I11.

Why the Lockheed System 111? Because it
offers you a unique opportunity to supply the total
needs of your customers by combining your own
application software with an inexpensive, flexible,
minicomputer system. A computer built by
Lockheed Electronics and backed by dependable,
nationwide service.

How unique? Let System 1l speak for itself:

It has an RPG Il compiler in operation with

proven reliability. Others make this claim,we deliver.

You can use existing RPG 1l source level
programs and tie in easily with new technology
peripherals.

In addition to the RPG Il compiler, we offer

See it demonstrated at the Computer Caravan.

DOS, sort/merge, assembler and utilities.

The basic configuration includes 16K bytes of

s memory, CRT/keyboard, 100

CPS printer and 5 million
byte disk. Furthermore, Sys-
tem Il is easily expandable
without a lot of hidden cost.
And what’s probably
most important to you and
_your customers: the cost of -
a typical System 1l can be
substantially less than the
- cost of competing systems.
I ~ One more thing. :
Lockheed delivers in a hurry. So you don't have to
miss a sale just because somebody missed a
delivery date.

If selling turnkey systems makes good

- business sense to you, call us now (213) 722-6810

collect. Or write 6201 East Randolph Street,
Los Angeles, California 90040.

Lockheed Electronlcs

Data Products Division

Boston 8611880 « New York metro (215) 542-7740 « Philadelphia 542-7740 « Washington (703) 525-3600 » Atlanta 266-0730
Detroit 557-5037 » Chicago 833-4600 ¢ Dallas 231-6163 » Houston 682-2617 ¢ San Francisco (408) 257-3357

Fifteen years of leadership in electronics. 1959-1974.
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through the reader service number.
FROST & SULLIVAN, New York, N.Y.
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Terminals Review

A compact guide to single-station key-
board remote
marketed in the U.S., Terminals Re-
view includes current data on about
300 products. A year’s subscription to
the guide, which is updated quarterly,
costs $28 (two years, $50), with a
single copy costing $12. GML CORP.,
594 Marrett Rd., Lexington, MA
02173.

New WATS Structure
A telecommunications research report

entitled The New WATS: From. the
User's Perspective analyzes AT&T’S
proposed restructuring of waTts (Wide
Area Telecommunications Service),
which was expected to go into effect
this spring. The report points to the
need for a reappraisal of WATS by most
users, noting both its negative and pos-
itive implications. Included are nomo-
graphs, case ‘studies, and suggested
procedures for planning effectively for
this major change. The cost of the

interactive terminals,

report is $35. CENTER FOR COMMUNI-
CATIONS RESEARCH, INC., P.O. Box 324,
Ramsey, NJ 07446.

Memory Survey

Originally published as part of a sup-
plement to Datapro 70, the 12-page
report on How to Select and Use Add-
On Main Memory gives results of a
survey of 143 users of 175 installed
add-on memory units from 13 suppli-
ers. The management-oriented report
also analyzes the pros and cons of add-
on memory and gives advice on select-
ing the most cost-effective unit for
one’s needs. The report costs $10. DATA-
PRO RESEARCH CORP., 1805 Under-
wood Blvd., Delran, NJ 08075.

Calculator Magazine

Calculations, a new quarterly maga-
zine about 20 pages long, focuses on
the relationship between calculators
and software, with each issue’s theme a
particular application area. Of particu-
lar interest to users of Tektronix pro-
grammable calculators, the magazine
will also contain some information of
general interest on applications, books,
and history. TEKTRONIX, INC., Beaver-
ton, Oreg.
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_ Think of what

DUSTR
S DOIN
Q

—

People start pollution.
People canstopit.
Please send me a free copy of your ;ulde.

Name
Street
City.
State - Zip

é? hMgb

(o
x 4 N A Pubic Servce of
i L . Thes Magazne &
06, 0\/ . The Advertsing Councd
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- Keep America Beautiful
99 Park Avenue New York 10016

IT'S A BURSTER!

IT'S A BURSTER/SEQUENCE STACKER!
IT'S A BURSTER/SEQUENCE STACKER/SLITTER!

Variable 0-200 FPM Speed Modular Design
Help You Get Data Distributed Faster!

For the small computer installation, Tab’s 2311
multiple part burster lets you build the exact
forms handling capability you need to get data
where it will do the most good, fast! Optional

188
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mobile table, sequence stacker and slitter help
you add functions as needs dictate. A highlight
feature of Tab’s variable speed 2311 burster is
its simple operation. For complete information,
contact your local Tab Products representative,
or write Tab Products Company, 2690 Hanover
Street, Palo Alto, California 94304.

TARB

PRODUCTS CO
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= Finally, there’s an information man-
If you can read thls agement system so easy to operate
anyone can use it. We call it REALITY™
you can operate .

REALITY is a powerful, low-cost sys-

] , . . :
MlcrOdata s new tem designed for a wide variety of

applications such as inventory con-

trol, production control and general
computer system. >

- REALITY is easy to use because
That,s Reallty. the user communicates with it in a
remarkable computer language
PR " called ENGLISH™"
You're reading it
right now. It's a
Microdata exclusive.

REALITY is simple

. on the outside, pow-
# erful on the inside.

It operates on-line

in RPG Il. So if

you’re currently

using a System/3,
REALITY is com-
patible with your
present programming.

Because REALITY combines the
hardware and software (we call it
firmware), it can handle multiple
users and terminals while still pro-
viding substantially faster response
than large scale data processing
‘machines. Another REALITY exclu-
sive—a single corrective entry will
automatically update all related
records in a single chain reaction
sequence.

Face REALITY. If you're interested

in multiple systems, call Microdata

at 714/540-6730 for a demonstra-

tion in your office. Or write for de-

scriptive literature. Microdata

Corporatlon 17481 Red Hill Avenue,
Irvine, California 92705.

Microdata

Bring us your problems.

Face Reality at NCC Booth 751.

MICRODATA SALES OFFICES: New York 516/724-4807; Phlladelphla 215/337-1839; Boston 617/543-6306; Detroit 313/477-8686; Chlcago 312/948-9440; Washington, D.C. 301/881-6282; Dallas 214/238-8186;
Los Angeles 714/995-5189; San Francisco 408/225-3235; Canada 416/678-1500
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The new GTE Information Systems’ IS/7800 Series
Intelligent Video Terminals cost an average of 15-39%
less than IBM 3270's on one-year rental, and 33-43%
less on three- and five-year rentals. Buy them outright,
and save 40-50%.

But we don't just cost less. We also offer more: Four
character-capacity choices, not just two (240, 480,
960, 1920). Upper and lower case, and double-width
characters. Extended character set with bar graphs,
charts, histograms and line drawings. Inverted image
(black on white). Underlining. Character blink. Impact

or thermal printers at 30-165 cps. Of course, like the
3270, we offer complete addressability of any char-
acter on the screen, and an optional light pen. :

And everything is truly plug-to-plug compatible with
the IBM 3270, and interfaces with IBM 360/370 sys-
tems. No hardware or software changes. Even the
cables are compatible.

Costs less. Does more. The IS/7800 terminal is
microprogrammed to handle today’s problems, and
can be programmed to meet tomorrow’s.

What we’re saying is, we not only give you more

" Wecostalotless
thantheydo

and we do alotmore

GTE Information Systems: One Stamford Forum, Stamford, Conn. 06904. Atlanta, 404-688-1670; Boston, 617-237-5222; Chicago, 312-
332-7800; Cleveland, 216-771-8455; Dallas, 214-741-4361; Detroit, 313-353-5494; Hartford, 203-563-3767; Houston, 713-626-1713;
Los Angeles, 213-380-2309; Minneapolis, 612-854-2898; New York, 212-486-3290; Philadelphia, 215-649-7410; Pittsburgh, 412-391-
4170; St. Louis, 314-863-0330; San Francisco, 415-349-2600; Seattle, 206-283-3103; Washington, 202-293-2800, Montreal, 514-866-

9324; GTE/IS Europe S.A., 412 Ave. de Tervuren, 1150 Brussels, Belgium.
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for today. We give you tomorrow, too.

What's more, the 1S/7800 is backed by our 700-man
service organization working out of 96 locations around
the country. And.behind them is GTE Information Sys-
tems itself.

We're probablythe best single source for data
communications you'll find. Terminals, modems,
multiplexers, controllers. Even programming.

We've got what you need, between you and your
computer.

Sometimes the best way to get more is to pay less.

: l ll
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APATH WITH TURNS

For Thomas Allinson, a move
from an investment banking firm
to a position as vice president of
Datum, Inc., an Anaheim, Calif.
based minicomputer and peripher-
al equipment firm, marked a re-
turn to an earlier career path. His
has been a career path that’s taken
several sharp turns.

Industrial engineering was his

- first aim and, after a stint as a pilot

with the Navy Air Corps, he
joined Marchant Calculating Ma-
chine Co. as assistant production
manager. In 1952, he moved to
Beckman Instruments as produc-
tion manager. “After I'd been
there a couple of years, my gener-
al manager called me in and told
me Dr. Beckman had said he
thought I'd do an outstanding job
in marketing.” So he became gen-
eral manager and director of mar-
keting for Beckman’s Berkeley
Scientific Div. In 1957, he moved
to Daystrom Inc. as director of
marketing. “They promised me
that eventually I could get back in
operations.” He did. He became
president of a Daystrom opera-
tional division, Weston Electrical
Instrument Corp. He continued in
that job until 1962 when he joined
Curtis-Wright as vice president
and executive assistant to the
president and ran five of the com-
pany’s divisions and subsidiaries.

Next came a two-year stint

Thomas Allinson

(1966-68) with then-troubled As-
trodata where he first worked with
Wallace Rianda, Astrodata presi-
dent at that time and now presi-
dent of Datum. This was followed
by one of those career path-twists
which took Allinson into the con-
sulting realm. He joined the Die-
bold Group in 1968 as vice presi-
dent of business planning and
marketing. “After a year, John
(Diebold) asked me if I would
help him and a brokerage house
start a computer-oriented services
firm for brokerage houses, and so
I became president and founder of
Wall Street Information Services,
Inc.” This was an on-line front
and back office service for the
brokerage industry.

At about the time this company
had reached a growth point where

“VERY PROUD OF MOM”

it needed $3 million for equipment
upgrades (they had two 360/40s),
“the market fell apart.” wsis was
sold to General Telephone and
Control Data Corp., which reor-:
ganized it as Brokerage Transac-
tion Services Inc. Allinson re-
mained with the company until
Nov. 1972 when he moved into
investment banking by joining the
Los Angeles based firm of Mor-
gan, Olmstead, Kennedy & Gard-
ner, Inc. as vice president-corpo-
rate finance.

Datum was one of his accounts
and he became a member of the
firm’s board of directors as well as
serving it as a financial consultant.

Why did he make the switch
from investment banking back to
manufacturing? Investment bank-
ing was slowing down, he says,
and “I was excited by Datum’s
growth.” He said the company is
in its fifth consecutive year of
growth in profitability and has
been quietly diversifying through
acquisition. Acquisition is one of
Allinson’s charges in his new posi-
tion. One of Datum’s recent ac-
quisitions was that of pico (Pe-
ripheral Interface Co.), a Santa
Ana, Calif. firm with a minicom-
puter line. Datum started out as a
producer of peripherals for minis
which Allinson calls like “being a
doughnut without the hole.”

“Now we have the hole.”

Data processing is matur-
- ing as an industry but it
still is producing its youth-
ful success stories. Take
Arnie Cantrell who, at 28,
has been named to the
newly created position of
director of edp research
and development for Reyn-
olds & Reynolds Co.,
which operates six data
centers across the country.

Arnie had his own com-
pany, National Inventory
Control Systems, Portland,
Ore., at age 20, But he got into dp before that. While still
attending high school in Phoenix, he decided dp “looked
like a place where hard work would pay off.” Later,
while attending Phoenix College evenings, studying dp

Arnie Cantrell

and business law, he worked as a consultant for a Phoe-
nix bank where he developed an on-line inventory for
local auto dealers. Happy with the results of his service,
Arnie envisioned expansion nationwide through a net-
work of minis. But the bank was localized, he said.
“They wanted to offer the service with milk and cookies.”

Arnie’s horizons were wider but he didn’t want to
infringe on the bank so he moved to Portland to start his
Nics, which offered a parts inventory control system he
designed. The company, he says, “grew significantly and
eventually was acquired by Automatic Data Processing,
Inc.”

He left before the merger, having decided he wanted
to try his hand at working for a big company. He joined
General Electric in Phoenix. But he found he really
wasn’t interested in large-scale, on-line processing and he
still had the notion of a service for auto dealers using
minis. So he started such a service in Tucson and it
became a part of Diversified Online Computing, Inc. of

192

DATAMATION




Phoenix—of which Cantrell was vp and secretary when
it was acquired by Reynolds & Reynolds last September.

Part of his new job will be development of programs
that “are more customer-oriented . . . to find out what the
customer needs.” He's still excited about networks of
minis. “Developments among common carriers are mak-
ing these more feasible economy-wise. R&R has B4700s in
its data centers and “we wouldn’t phase these out . . . just
add minis, probably in sales offices and probably more
than 100.”

Cantrell’s appointment to his R&R job took him to that

company’s corporate headquarters in Dayton, Ohio,
back to the city where he was born and lived the first 14
years of his life. The family moved to Phoenix because of
his mother’s sinus condition.

Now the father of four, active in church work and an
avid hunter and skeet shooter when he has the time,
Arnie still hasn’t gotten a degree and plans to work
toward that end when “I can fit it into my schedule.” He’s
sure he can do it. He points to the fact that his mother,
just last year, was graduated with honors from Phoenix
College. “I’'m very proud of Mom.”

NO. 21 IS HIS BIG WINNER

Centronics Data Computer Corp.
likes to look upon itself as a phe-
nomenon—and phenomenon it is,
having shipped more than 20,000
printers to date—but there are
those who think that Centronics’
president, Robert Howard, is a
phenomenon too. Howard is
something of a mystery man, mov-
ing quickly but difficult to see, like
the Kohoutek Comet. He is a New
Yorker who came to the quiet hills
of New Hampshire to build gam-
bling systems for Las Vegas casi-
nos.

When he built his plant, he
thought up his own street name—
Wall Street. All that caught the
eyes of the people in Hudson,
N.H., but Howard - was soon
catching the eye of the computer
industry with his low-priced print-
er. In addition to shipping more
than 20,000 printers so far, Cen-
tronics has logged sales of $18 mil-
lion during the first half of the
current fiscal year which ends in

Robert Howard

June. Howard, who runs his com-
pany with a firm hand, discovered
in the late 1960s, when he was
working on the gambling system,
that he needed an inexpensive
printer. “When we went to people
in the industry,” recalls Howard,
“they said ‘If you find a low-cost
printer, let us know because we
can use it t00”.” Howard and his
vice president of engineering,
Prentice Robinson, developed the
inexpensive printer and, ever

since, the company hasn’t been
very interested in gambling sys-
tems. , » '

Howard might best be described
as a pathological entrepreneur.
Centronics is his 21st company, he
says, noting that he has started or
acquired that many firms over a
period of 25 years. He sold the
biggest bunch of them — busi-
nesses ranging from cable televi-
sion to air conditioning—to Tele-
prompter in the mid 1960s. How-
ard studied mechanical and elec-
trical engineering at Columbia
Univ. at night over a 12-year peri-
od and his dual expertise has
undoubtedly been an asset in Cen-
tronics’ manufacture of its print-
ers which are considered a particu-
larly tricky product because of the
difficulties of mating mechanical
and electronic technology.

While Howard says that all his
21 companies have been success-
ful, it is obvious that Centronics is
his big winner.

A SECOND TRANSITION

Self-taught in data processing,
Jerry Ehrlich is now teaching him-
self the restaurant business. He’s
the new dp manager for Wilscam
Enterprises, a position he assumed
when the Denver-based restaurant
company acquired Electronic Ac-
counting, Inc., a service bureau
Ehrlich had run since July 1969.

The bureau had served Wilscam
as a customer since last July but
serving a company as a vendor
and being part of it are quite dif-
ferent, according to Ehrlich, who
said, “I'm having a hard time mak-
ing the transition.”

It won’t be his first transition. A
graduate of the Univ. of Denver
with a degree in accounting, Ehr-
lich joined Kuners-Empson Co., a
canned goods firm, in 1955, as
assistant office manager. He was
in that capacity when the data
processing manager suddenly quit.

“There was no one else to do the
job. I was interested and I got it. [
took books home. It was a fairly
simple unit record installation at
that time.”

Kuners-Empson moved up and
so did Ehrlich, reading and teach-
ing himself as he went. “If you can
define a problem you need to solve
you usually can find some litera-
ture.” In 1964, Ehrlich moved to
Alexander Lindsay, a public ac-
counting firm, as assistant dp
manager. He later spent a year
with Great Western United, a
conglomerate, as a systems ana-
lyst, before forming his own com-
pany.

He describes himself as a “pret-
ty fair programmer and systems
analyst” and has worked with the
1BM 1401, various 360 models,
and now has a 16K System/3,
Model 10 with three 5444 discs.

. The system serves six restaurants

Wilscam operates in the Denver
area and Ehrlich believes it will,
“with some upgrading,” be capa-
ble of serving the needs of 30
restaurants the chain expects to
open across the country within the
next two years.

Jerry Ehrlich
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S Upe unt|I now, some fat cat computer manufacturers at the top of the heap
. have thought of ModComp as a yoiing foal, scarcely worth their attention.

B But they're catching on.. Because we're running. agamst them on the major
tracks. And beating the hide off them, time and time again. . .

We've got the hardware. A family of thoroughbreds, from the MODCOMP l
to our new 32-bit MODCOMP IV. Al fully upward program compatible. All hamessed
to a set of super software that gives us a fast-running edge over all comers.

It's too big a story to get across in one ad. But you can get the whole story
and the latest racing form, by getting in touch with us. ‘

Put your money on the winner.

== MODULAR COMPUTER SYSTEMS INC.1650 West McNab Road / Ft. Lauderdale, Florida 33309
Telephone: (305) 974-1380. TWX 510-955-9820

European Marketing Headquarters: 103 Mytchett Road / Mytchett, Surrey, England
Telephone: Farnborough, (Hants) 514-251. Telex: 85631
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PEOPLE

Dr. John Ottina, who was formally sworn in last fall as
U.S. Commissioner of Education, is the first computer-
nik to hold that position. He was with spc from 1958 to
1969; then, before joining the Office of Education (0OE)
in 1970, he served for a year as board chairman and
president of Worldwide Information Systems, a Los An-
geles consulting firm specializing in MiIs applications.

Shortly after becoming Commissioner of Education,
he launched a massive reorganization of 0ooE. He also is
increasing the agency’s use of management information
systems. “One interesting aspect of this job is that it gives
me a chance to practice what I used to preach,” he
says.

Bespectacled, balding, soft-spoken and friendly, Ot-
tina, who is 42, hardly fits the stereotype of either
corporate executive or government bureaucrat. Yet he
qualifies for both titles. 0OE’s budget totals about $5
billion a year. It has 3,000 employees, manages a student
loan program embracing 1.5 million recipients, and deals
with nearly 25,000 school districts, colleges, and univer-
sities. -“If we were a private company,” he says, “we
would be one of the 10 or 15 largest in the country.”

RAYMOND J. NOORDA has been promoted from
executive vice president to president of General Automa-
tion, Inc. . . . STEPHEN KEATING, president of
Honeywell Inc. since 1965, is now chief executive officer
as well . . . CHARLES D. TRIGG, former budget
director from the state of Missouri, was named associate

FROM PREACHING TO PRACTICING

Dr. John Ottina

director of the National Assn. for State Information
Systems (Nasis) ... ROBERT A. KLEIST was named
vice president, special programs for Pertec Corp. . . .
JOHN V. TITSWORTH was appointed executive vice
president of Control Data Corp.’s Peripheral Products
Co. 0

EXECUPORT :
Terminals and Peripherals

Shown is the Execuport 320 Portable Data Terminal.
Plugs in anywhere, communicates via telephone with
built-in acoustic coupler. Quiet and highly reliable.
Features include:
» Upperand lower case
Three RS232 connéctors
Keyboard isolate switch
Illuminated print area
Single and double
spacing
+ Teletype or numeric
cluster keyboard

+ Integral carrying case

 Data access jack

« Print position counter

» Many other features
and options

e o o o

Ask about the full line of
EXECUPORT terminals and peri-

pherals, including paper and magnetic tape units. Use the
reader service card or phone or write.

EXECUPORT: The tougher terminal.

' Computer Transceiver Systems Inc.
East 66 Midland Ave., Paramus, N. J. 07652
i (201) 261-6800 ¢ TELEX: 138-707

. CIRCLE 114 ON READER CARD
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A NEW GENERATION OF
INTERACTIVE SYMBOLIC
DEBUGGERS FOR YM/370
INSTALLATIONS

STANDARD DATA CORPORATION
OFFERS THE FINEST INTERACTIVE
SYMBOLIC DEBUGGERS AVAILABLE—
"SYMBUG" FOR COBOL USERS AND
SYMBUG-F™ FOR FORTRAN USERS

Complete execution control of your program.

All references to code and data are through the
same symbols used by the programmer in his
source program.
Ability to start, stop and trace execution; ex-
amine and modify data during execution.
Ability to patch the source program, and to
scan data or source program files.
Ability to test subprograms without main call-
ing modules or main calling programs without
the called subprograms.

For further information and our free comparison
analysis of debuggers contact . .. .

STANDARD DATA CORPORATION
1540 Broadway, New York, N.Y. 10036

Since 1959 * 212/586-3100
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" Before we wrote the ¢
uter User Plan,we built
s best planned computer.

~_ThePrime 300.




S The Prime Computer

) :;5:» User Plan brings common sense

g /ﬁ/ to buying a computer. It recog-
—4  nizes the sirnﬁle fact that your

Zn /N~ needs might change someday.

) e Plan introduces

the first two-year guaran-

teed trade-in policy. It details

the upward and downward

compatibility features only

N Prime offers. In short, it gives

every assurance you can always put a Prime

system to use.

We consider The Plan a new way to
buy, use and upgrade computer systems. We
also give you the systems to consider: The
Prime 100, 200 or 300. The chart below is a
preview of what to expect in each.

———eee——————————

Standard Processor Features

Prime 300 ["* Virtual Memory —automatic paging, mapped
Central address translation to 256K words, restricted
Processor execution mode, and memory protect.

(1 board)

* Stack Procedure Instructions

¢ Micro Verification Routines**

* Hardware Multiply/Divide and Double Precision
Arith.*

* DMC/DMT Capability*

* Automatic Program Load From Input Devices
(PTR, TTY, CR, MT, Disk)*

* Memory Byte Parity

* Processor Byte Parity

* Full Addressing Modes—direct, indirect, and
indexed in both sectored and relative modes

« Virtual Instruction Package (VIP)—automatic
trapping of unimplemented instructions and
substitution of functionally equivalent
software subroutines.

Prime 200
Central
Processor _|
(1 board)

Prime 100
Central _|
Processor
(1 board) .

¢ 8-Channel Programmable DMA

* 4 Channel Full Duplex Asynchronous

Serial Intterface

L+ Multi-level Vectored Priority Interrupt System

* Optionally available on Prime 100 and 200

**Optionally available on Prime 200

The chart suggests there’s a little 300 in
every Prime computer. Naturally, we planned
it that way. Our 3001s just the reverse of the
big box with a little computer inside.

Other 300 features will tell you just
how big it is. For instance, there’s high-speed
MOS memory with 32K words per board. Up
to 256K words per system. There’s floating

oint arithmetic and writable control store, too.

n short, there’s everything you'll need in the
computer you can plan with. Work out a multi-
function system or plan a multi-user arrange-
ment. The diagram that follows is just one
way to go. '

The Prime 300 supports a multi-user,
virtual memory Disk Operating System
(DOS VM) and a foreground/background Real
Time Operating System (RTOS VM).

A Prime 300 with virtual memory
easily accommodates over a dozen users.
What’s more, each is guaranteed 64K words of
virtual memory available to program in
FORTRAN, BASIC, Macro Assembler and
Micro Aﬁembler. o

e system files and paging space are
all Erovided by cartridge disk. (§]u111 new
diskettes offer low cost storage for personal
user files.

A Prime 300 is good. How good can
best be seen in The Plan. It shows how to up-
grade from the 100 right on to the 300. In the
process, you don’t change software. The time
and expense of reprogramming are gone. You
can also use the 300 as a software development
system. The software will run on100’s or200’s
without modification. The Plan guarantees this
kind of system compatibility. '

e Plan also goes into system integrity
features. Memory Byte Parity and Processor
1]\3{3{1:(3 Parity are standard in the Prime 300.

cro-verification routines (also standard) and
controller loop-back allow you to isolate faults
to a single board.

32k Word
Memory

Central
Processor

System Option
Controller

DiskController

Diskette Controller

Async. Multiline Controller
Power Supply

3 Million Word
Cartridge Disk

Dual Diskettes

Prime 300 Multi-User Disk Operating System

The Plan then spells out our total
service options. They run from comprehensive
on-call service contracts to Prime’s unique Air
Spare System. With Air Spare, we'll air
express, for a minimal charge, any backup
boards you may need from our nearest service
center. We'll make repairs on faulty boards
and have them back in no time. Meanwhile,
you'll be operating full-time thanks to Prime.

There’s more to The Plan. The best
way to discover how much is to have your own.
Send for it. The coupon below, like the Prime
300, will make it all possible.

To: Prime Computer, Inc.
23 Strathmore Rd.

Natick, Ma. 01760
[0 Send The Plan
[J Send the Planner

I (He'll call for an appointment.) I
Name
Company

Address

City State Zip

L----

Learn more about The Plan at the National Computer Conference, Booth 109.
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“Engi-
neering
Managers

o

digital equipment corporation




Digital is the fastest growing major computer manufacturer in the
world. In the past year alone, our sales have grown by more than 60%, and
profits have nearly doubled.

With more than half of our R&D mvestment going into high level soft-
ware development, we are currently offering talented professionals un-
paralleled opportunities to realize their potential.

The Software Engineering Group is seeking four, unquestlonably qual-
ified managers with proven ability to provide impetus and direction in
reaching our company’s most challenging development objectives.

As a manager within this group, you will have the freedom, authority
and resources necessary to implement your solutions within a highly re-
sponsive and visible environment. Each of you will have unlimited access
to Digital’s impressive technological, marketing and applications experi-
ence. And all of you will share in the significant impact that software

development will have at Digital in the months and years ahead.

Communications
Manager
PDP-11 Medium/Large Systems

As Manager of both the PDP-11 Communications
and Corporate Network Products development areas,
your broad responsibilities will include interfacing
with our DECsystem 10 Communications Software
Group; influencing its direction, and eventually man-
aging its activities. Working with Product Managers
and Chairing our Network Committee, you will guide
and insure the successful integration of communica-
tions into Operating Systems, influence marketing
efforts, and coordinate Standards activities both
within the Communications area and outside of
Digital.

Systems Manager
PDP-11 Medium/Large Systems

Managing three important development areas
(Language Processors, Monitors and File Systems),
you will work with other managers to insure that
all products interface properly, adhere to standards,
and are compatible to the planned level. You will
provide technical coordination, and assist in defin-
ing an overall PDP-11 strategy that meets or sur-
passes customer requirements. Specific activities
will involve providing Engineering with hardware
design inputs and manpower for joint efforts, as well
as guiding and directing Product Managers in the
Real Time and Computational/Business market
areas.

Monitor Manager
DECsystem 10

You will be responsible for all DEC’system 10
software product development in the monitor, front-
end, and communications areas; providing the nec-
essary support for existing products, and developing
support for new hardware. Specifically, you will plan
all DEC-10 monitor development to insure its qual-
ity, coherency and compatibility with the needs of
DEC-10 language and applications groups, and pro-
duce a product well-coordinated with the PDP-11.
Managerial activities will encompass new product
planning both within your own group and the cor-
poration as a whole, budget and salary planning,
evaluation of product group and supervisory effec-
tiveness, training, hiring and promotions.

Manager of Software
Product Planning

Reporting directly to our Group Manager of Soft-
ware Engineering, you will be responsible for the
creation ‘of short and long range software product
development, strategies and plans, in conjunction
with hardware and software engineering, and various
marketing and product line groups. Initially, your
involvement will focus on the PDP-11 family of pro-
ducts, with primary emphasis on basic systems soft-
ware (operating systems, compilers and utilities) and
joint planning for end-user applications software and
parallel hardware developments. Demonstrated abil-
ity will lead to expansion into all of Digital’s computer
system product areas, and increased managerial
and policy-level influence.

If you would like to assume major management responsibilities within
our organization, and play a vital and totally unique role in the shaping of
corporate software policies, we would like to meet you.

To fully investigate these and other positions, write Joe Underwood,
Digital Equipment Corporation, 110 E. Main Street, Maynard, Mass. 01754.

The above positions are open for application to men and women regardless of
race, national origin, age, religion or creed.
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Data -
Processing
Gontracts
and the
Law

by Richard L. Bernacchi

& Gerald H. Larsen

Just published, this book pre-
sents a comprehensive treat-
ment of the legal and technical
considerations involved in the
negotiation of contracts for
the acquisition of data proc-
essing equipment and soft-
ware and computer-related
services. It includes suggested
contract provisions and analy-
ses of standard contracts used
in the industry.

Richard L. Bernacchi, a part-
nerin a law firm, and Gerald
H. Larsen, president of a sys-
tems design and consulting
firm, have combined their spe-
cialized knowledge in bridging

the gap between the data proc- -

essing and legal professions.
705 pages L091839 $25.00

Little,
BrownlLaw
andBook

CompanyDivision

34 Beacon Street
Boston, Mass.
02106
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Structured
Programmer’s
Soliloquy

SP or not SP—that is the question:

Whether ’tis nobler in the mind to suffer

The rules and exceptions of outrageous FORTRAN
Or to take arms against a sea of transfers

And by structuring end them. To code—to test

No more; and by a test to say we end-

The heartache, and the thousand natural mistakes
That FORTRAN is heir to. "Tis a consummation
Devoutly to be wish’d. To code—to test.

To test—perchance to bomb: ay there’s the rub!
For in that test of code what bugs may come.
When we have shuffled off this FORTRAN code,
Must give us pause. There’s the respect

That makes calamity of so long lists.

For who would bear the whips and scorns of time-sharing
Th’ operating systems wrong, the computer’s crash,
The pangs of despis’d code, the turnaround’s delay,
The insolence of compilers, and the spurns

That patient coding of FORTRAN takes

When he himself might his quietus make

With PL/1? Who would this FORTRAN bear,

To grunt and sweat under a weary language,

But that the dread of something after FORTRAN
The undiscover’d country, from whose bourne

No programmer returns—puzzles the will,

And makes us rather bear those ills we have

Than fly to others that we know not of?

Thus conscience does make cowards of us all,

And thus the native hue of resolution

Is sicklied o’er with the pale cast of thought,

And enterprises of great pith and moment

With this regard their currents turn away

And lose the name of action.

—Henry Kleine
and Philip H. Roberts
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Your First Mate

TECHTRAN ;‘offers theibest MATE
for your ,CRT or data termmal

'Our BUFFERED CASSETTE RECORDERS are:

FIRST IN INSTALLATIONS Users are savmg count—
less dollars in computer time and connect charges.

FIRSTIN APPLICATIONS You name the useage and
our MATE will be there. Add-on cassette to Data Entry
Termi nalsk ColIectlon Systems and MTST appllcatlons

FIRST’ N FEATURES.'Remote controli, Bl Dlrectlonal
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letters

Continued from page 28

Anti-laissez faire

.. . The market entry threshold is the
major protection of big business
against effective competition. Business
is like poker, you have to be able to
ante up to play the game. The ante in
our computer industry is many mega-
bucks. The limen in another big indus-
try—the auto industry—is kilo-mega-
bucks. If M by mistake wiped out the
competition, how would any real com-

petitor rise? The capital investment is
just too big!

Given that economies of scale would
result in monopolies, if there were not
antitrust controls; then what would
happen? What would prevent the
monopoly from pricing for vast prof-
its? Well, with a low market entry
threshold new competitors would in-
stantly enter the market, and prices
would gain lower to a minimum accept-
able profit level. But that is not the

Once in a while,
something special
in a Software Design
| Opportunity
comes down the road.

This is one of them. It involves heavy responsibility for major defense
software projects. It's a highly visible position with one of the nation’s
largest equipment and systems innovators. It calls for experience with
real-time systems or command and control systems. Your background
should include systems programming, real-time software design, data
base management, software systems engineering, software project
management, radar -and communications systems programming,
weapoh system software development, micro programming systems or
perhaps new business acquisition. If you have successful experience in
some of these areas, these positions could offer immediate rewards and
long term career opportunity. Let’s talk, in confidence, of course. Write:

ASSOCIATES

12004 Aintree Lane
Reston, Virginia 22091

Representing an Equal
Opportunity Employer M/ F
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case. Were a hypothetical computer
giant “Brand X” to be allowed to wipe
out the competition, even by just being
more efficient, then the market place

would be at the mercy of Brand X.
Unless the prices were raised to gigan-
tic profit levels, no other company
would gamble the large ante required
to enter the field. If this did happen
then Brand X need only lower prices to
a minimum profit level, wipe out the
competition, and buy the new plant at
bargain prices.

Obviously the idea of coercive and
non-coercive .monopolies breaks its
back over the market threshold. With
the high capital investment required
for modern industry we must have
some controls other than the Leave-
Alone Capitalism.

PHILIP L. BANCROFT, CDP, MBA
Wayland, Massachusetts

Spare change?

The article in the February issue (p.
80), titled “Electronic Funds Transfer
Systems: Broad Issues and a Sepia-
Colored Stage Coach,” is interesting. I
appreciate being updated on the “cash-
less society.”

However, there is an effect on the
economy that was not touched here or
in any article I have seen. What will be
the result of the reduction in the
amount of available “currency”? At
present a signed check or credit card
bill is the equivalent of cash for the one
who holds it until it is cancelled by
payment. If the signer lacks the cash to
back the paper it is the equivalent of a
no interest loan. If he has a bank de-
posit to cover the obligation the bank
still has the money to loan. In any case
the check or bill constitutes additional
currency which will vanish with the
Electronic Funds Transfer System.

H. B. THOMPSON
Cincinnati, Ohio O
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You may associate Denmark with beer, Finland with sauna, Iceland
with hot springs and cod war, Norway with the midnight sun and
Sweden with midnight sin. So you may be surprised to learn that
the Scandinavian countries are also spending some effort on Infor-
mation Processing. You are possibly not even aware of the fact
that there is a Scandinavian Computer Journal, »data«, which
reaches 90—95 % af all computer installations in Scandinavia and
brings you in contact with a prosperous market.

»data« was started in 1971 by the Nordic user associations and has
had a strong growth during the past three years.

We shall be pleased to furnish you with further relevant information
on our Journal and how you will be able to use it in your marketing
plans in the Nordic countries.

We will also gladly let you know how you can use »data« to form
contact with the whole data world, viz. the 5,000 participants in the
IFIP Congress at Stockholm this August.

Being the official Journal of the Congress, participants will receive
»data«, No. 5/74. This issue will be in English only.
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Computers
can’'t read dirt.

Practically all tape and
disk errors are caused by
self generated contamina-
tion. 90% can be elimi-
nated by routine cleaning
and testing. It's that
simple.

With tape and disk main-
tenance, backups and
retries are avoided,
throughput is boosted;
the risk of equipment
damage is reduced. The
cost of computer time for

even a small DP installa-
tion can be cut by thou-
sands of dollars each year.

Kybe's cleaners, testers
and certifiers pay their
own way by keeping disks
and tapes at peak operat-
ing efficiency. Kybe was
the first in tape mainte-
nance and is the world’s
largest. For details
contact:,

KK YBE

B KYBE CORPORATION

132 Calvary Street, Waltham, Mass. 02154
Tel (617) B93-0012; Telex 94-0179
Offices & rep!
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BEEMAK TABCARD HOLDERS

FOR SYSTEM 3—80 COL.—51 COL.
RACKS — TRAYS — ACCESSORIES

Holders with magnets or
adhesive strip. Spring clips for
attaching to shelves.

Racks made with any holder
in any size or configuration.

Vinyl envelopes
available with
adhesive back or
magnets. Special
sizes made to fi*
your needs.

WRITE FOR CATALOG

BEEMAK PLASTICS

7424 Santa Ménica Blvd, Los Angeles, Calif. 90046 Phone: (213) 876-1770
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See us at NCC booth # 1074
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COMPUTER SECURITY—
something old, something new

The pages that follow contain a verti-
cal, in-depth review of current security
publications. Bob Patrick, DATAMA-
TIOoN’s Editorial Advisor, has reviewed
eight recent volumes on the subject.
Mr. Patrick is well versed for the task.
In his years as a consultant he has
conducted many installation audits, in-
cluding audits for 12 commercial firms
(one with 14 separate computer cen-
ters). He has been behind the wire of
some of the U.S.’s most sensitive mili-
tary installations, and worked for a
large university during the 1970 riot
season. ‘

Security Standards for Data
Processing

by S. Wooldridge, C. Corder, and

C. Johnson
J. Wiley & Sons, Inc., 1973
186 pp. $14.95
According to the dust jacket, this book
was written by an American now living
in England, an itinerant Oxford gradu-
ate who has worked in Australia and
Hong Kong and writes radio scripts,
and a third author who is a pioneer of
effective security in the data processing
industry. Hilarity aside, this volume is
a rather comprehensive introduction to
the subject. It is rather readable, per-
haps with due congratulations to the
script writer, and is punctuated with a
series of security happenings that go
towards dispelling the attitude that “it
can’t happen here.”

To its credit, the book starts out
discussing risks, proposes a risk analy-
sis, and indicates that some one person
should be assigned the responsibility of
worrying about security. The second
group of chapters addresses the tradi-
tional security subjects of personnel,
the physical installation, access con-
trols, procedural controls over the in-
put, the libraries, and the operations. A
separate, rather weak chapter is de-
voted to fire detection and prevention,
and another rather sparse one covers
disaster recovery. Almost as an after-

thought, a chapter on on-line systems .

is thrown in and the basic skeleton of a
security audit is given.

While the first part of the book is
rather readable and will serve well to
introduce senior management to some
of the problems of computer security,
the last half of the book is a disap-
pointment. In trying to be non-specific
and to write a book that would work
both in England and America, they left
out all the details. To one schooled in
security matters, their checklists serve
as memory joggers and from one of
their checklist questions a security afi-
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cionado could rattle off 15 or 20 specif-
ics. However, to the unskilled reader,
the checklists are too general to be
much more than a basic education.
The book is mistitled since only one
short chapter talks about security stan-
dards and it’s the weakest of the lot.
Surprisingly there are 40 pages of ap-
pendices (about 20% of the volume),
none of which is of particular value
and some of which will seem almost
ludicrous to any manager who has had
his computer installed more than six
months.

Although this volume is not particu-
larly useful to the established dp man-
ager, it might be very handy for the
manager who has to do business with a
corporate security officer drawn from
a roster of retired policemen.

Computer Data Security
by H. Katzan

Van Nostrand Reinhold Co., 1973

213 pp. $11.95

Harry Katzan is a prolific writer hav-
ing five other books to his credit deal-
ing with the 1BM 370 and related soft-
ware. The dust jacket touts this book
as a “must” for everyone. That’s one of
the problems with it. It tries to tell all
about computer security. Unfortunate-
ly, all it tells is what Harry Katzan
knows about computer security.

Katzan is well-read and the book is
heavily footnoted with Babcock,
Browne, Glaser, Hoffman, Lampson,
Peters, Petersen, Turn, Van Tassel,
Ware, Weissman, and Westin. How-
ever, judging from the content, it ap-
pears that Katzan’s only contact with
security is through his readings. The
first 100 pages rush through a rather
well done introduction to computers in
general, and the System 360 in partic-
ular. The figures are very good and
allow the seasoned reader to trace how
tables, registers, pointers, and control
blocks. intersect to accomplish some
end. The System 370 is also covered,
along with virtual memory and some
features of the GE 645 and Multics.
While this is very good background,
it’s left up to the reader to understand
how all this technical detail is related
to security.

The fifth chapter, “Data Security
Considerations in a Computer Envi-
ronment,” is freely drawn from Peter-
sen and Turn and several iIBM manuals.
It stays at a conceptual level and the
reader keeps wondering why he went
through all the details of that hardware
and software if he isn’t going to get
deeper into security details. The chap-
ter on methodology is lifted directly
from Lampson, Graham, and Den-
ning. As before, the diagrams are ex-
cellent, but a reader looking for some-
thing practical that will help him in his
day-to-day environment will find noth-

You love our
Timeplexer;®
now meet
our modems.

Once again,
breakthrough performance.

One reason our Timeplexer out-
sells all other multiplexers is its
built-in modem. Now you can get
the modem alone.

Our 202 modem has unique digital
circuitry to eliminate foldover dis-
tortion; it will run at higher rates
than any other we know of; up to
1800 bps over the dial network and
up to 2000 bps on C1- or C2-condi-
tioned lines.

Then there’s our low-cost 0- to
300-baud 103. Crystal-controlled
digital transmitters and receivers
give maximum stability, and it’s
unaffected by temperature or
supply-voltage drift.

Both modems can operate on two-
or four-wire lines and have loopback
diagnostic options, LED displays,
and EIA control signals. They're
ultra-versatile; strapping changes
or optional modules convert the
202 into any other 202, the 103
into any 103.

Timeplex modems come with in-
tegral power. Or, you can get a
rack for up to 26 modems, with
single or redundant power supplies.
One cabinet holds 103s, 202s, or
other units such as automatic
calling units, stored-number dialers,.
and calling-line selectors.

Use the Reader Service Card or
contact us directly.
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DESIGNERS: the new cost-effective way
to implement logic
is Rockwell’s 128-row by 46-column

SOS’
PROGRAMMABLE
LOGIC ARRAY

(PLA)

Bipolar speed: 15MHz. MOS densities: each row is
effectively an AND gate of 45 input terms. Example:
one SOS-PLA can compute value of function of 22
variables expressed as sum of up to 128 products.
Otherwise, you'd need 400 8-gate TTL ICs. Write on
your letterhead for data sheets. Address us

at P.O. Box 3669, Anaheim, Calif. 92803.

*S0S: Silicon-on-Sapphire

] ‘ ' Microelectronic Device Division
- Rockwell International
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ACCOUNTING
COMPUTER

mG DIVISION -

NCR'’s new Accounting Computer Division in Wichita has immediate
ground-floor opportunities for seasoned engineers in several
disciplines. Engineers who want to build their career through
involvement in a wide range of exciting new products. Engineers
who are willing to be measured by performance and are seeking a
position offering personal growth, technical development,
responsibility and diversity.

We need Design Engineers with experience in one or more of the
following:

* Magnetic Recording Head Technology

e Minicomputer Architecture

¢ Digital Hardware Design and Application

e Systems Engineering

For these professionals we offer excellent working conditions in a
new facility, good salary and liberal company benefits. You'll be
living and working in the Clean Air Country of Kansas where you
can spend off-work hours enjoying the many fishing, hunting and
recreational areas.

Get all the details today.
Send complete resume
including salary history

and requirements, to
Ron Clarke, Industrial
Relations Department,
- P.O. Box 1297AS
Wichita, Kansas 67201.
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ing here.

The book closes with an overview of
1BM’s Resource Security System (avail-
able from 1BM as GH20-0967) and
finally a little treatise on the principles
of cryptography and data transforma-
tions.

The dust jacket prominently features
a teleprinter and the casual purchaser
might be misled to assume that this has
something to do with the contents of
the volume. While time-sharing is men-
tioned a time or two, and remote ac-
cess is included, the dust jacket and the
title are misleading.

This is a book in search of an audi-
ence. For the seasoned professional,
the hundred or so pages devoted to
computer concepts are unnecessary
and the back half lacks sufficient detail
to be interesting. To the uninitiated
reader, the front half moves too fast
and uses too much jargon to be easy
reading, and the back half assumes he
has mastered the first half.

Missing is any method of estimating
risks, any mention of physical protec-
tion or operational considerations, and
any note about personnel, systems, or
procedures. All in all the inexperienced
reader could be easily misled to think
that computer security is totally a sub-
ject of hardware, software, and com-
munications. Since it’s obvious that
Katzen can write and since his figures
are very good, it’s a shame he didn’t
choose his audience profile more care-
fully, narrow his scope, and write a
book which would be a contribution to
the field.

Security and Privacy in Computer
Systems
by L. Hoffman

John Wiley & Sons, Inc., 1973

414 pp. $16.95

Here is another example of how stereo-
types are misleading. This book is a
compendium of 23 papers, 22 of which
have been published elsewhere. It is
put together by a university professor
who has spent most of his life in the
academic community. Thus it has all
the makings of a dull course book that
someone slapped together to comply
with an academic requirement for one
publication a year.

Nothing could be further from the
truth. The 23 papers were carefully
selected as the best of the security liter-
ature to date. With one or two excep-
tions, each one is a landmark paper
exposing some new concept, drawing
together what is now viewed as obvi-
ous, or proposing a technical solution
to a pressing problem. Hoffman has
assembled these papers, written a taste-
ful introduction to each of the seven
chapters, and added an excellent pre-
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face to the whole collection.

Those of us who have worked on the
security scene for many years will be
familiar with most of the papers at
least by reputation. They have been
often cited and in many cases exten-
sively quoted. Hoffman puts them in
the proper light and lets each author
speak for himself.

The position taken is that security
and privacy are troubles of the times
aggravated by the speed and flexibility
of the modern computer. Hoffman
notes that the problems are mainly po-
litical with some technical overtones.
Each of the various authors attempts
to take a positive attitude and protect
the individual while searching for the
economies that go with advanced tech-
nology.

While the manager of a dp installa-
tion won’t find much in this volume to
assist him in solving his day-to-day
problems, this book should be required
reading for all do-gooders, all self-ap-
pointed experts, all legislative staff
men, and any who propose to address
Congress or the state and local govern-
ments on matters related to security.
Hoffman has done the field a service by
collecting and tastefully presenting the
landmark documents in the debate re-
lated to concepts, rights, and individual
freedom. '

Security Procedures for Computer
Systems

by C. Hemphill and J. Hemphill
Dow Jones- Irwin, Homewood, Ill.,

1973
246 pp. $11.95

The elder Hemphill has been an inves-
tigator and an FBI agent; he now
works for a protection agency. The
younger Hemphill is a recent PhD in
Electrical Engineering and is now in
the Air Force. The preface indicates
that this book is a nontechnical presen-
tation for general business manage-
ment. It does a pretty good job of
being just that.

There is almost universal agreement
among all authors that physical securi-
ty is the foundation of all computer
security plans. This book concentrates

" almost exclusively on that physical se-
curity. In its chatty style, liberally
punctuated by reports of actual events,
it treats natural disasters, fire, access
control, man-made disasters, and disas-
ter planning. However, the chapters on
computer system backup, dp record
storage, machine room procedures, re-
mote access systems, and the like are as
weak as the other chapters are strong.

The book is rather readable and is
liberally sprinkled with quotes from the
publications most dp managers don’t
read very often: Administrative Man-
agement, Harvard Business Review,
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Best’s Review, The Office, Nation’s
Business, and The Wall Street Journal.
The shallowness of the prose and the
sources cited lead this reviewer to con-
clude that this book was intended for
the nontechnical business manager
who wished to have a slight acquain-
tance with computer security matters
so he could name drop at the next
board meeting. However, the book is
not totally without interest to the com-
puter professional. Some few of us will
be building new facilities in the next
few years. The chapters on physical
security, if carefully read, would allow
you to construct a bill of particulars to
use in instructing the architect in plan-
ning your new facility.

The content of the book is superfic-
ial, but not misleading. The title is
misleading for nowhere in the tome is a
set of procedures enumerated. The
content consists of narrative punctu-
ated with  descriptions of happenings,
and each chapter is sealed off with a
series of review questions much like
the high school texts of 20 years ago.
The book is concluded with a rather
complete  nine-page  bibliography,
drawn mostly from the nontechnical
press. The student, -the policy-maker,
or the computer professional seeking
case history material will find the bibli-
ography of value.

Computer Security Handbook

Macmillan, 1974

165 pp. $20.00

This book is a collection of 12 separate
papers produced by the Computer Se-
curity Research Group, an outgrowth
of several chapters of the Assn. for
Systems Management in New York
and New Jersey. Many of the articles
were written by members of consulting
houses and the others were written by
employees on the corporate staffs of
large industrial firms.

Each article is written in machine-
independent form and most cover gen-
eral concepts without getting too speci-
fic. They are not edited to a consistent
format, nor do they contain a consis-
tent level of detail. The first one, by A.
E. Hutt, describes management’s role
in computer security.. It is excellent
and that excellence derives from a de-
tailed risk analysis performed for the
xyz Company. After the risks are enu-
merated, the probability of occurrence
is estimated, the range of the loss is
estimated, and weighted risk values are
computed. The results are then distilled
to enumerate those with the highest
maximum risk and distilled again to
enumerate those with the highest
weighted risks: The theme is: Avoid
paranoia and soberly assess your expo-
sure.

In the back of the book is an infor-

You love our
Timeplexer;®
now meet
our port
concentrator.

Greater _fléxibility,
lower cost.

You already know that our Time-
plexer saves money by transmitting
multiple data streams over one
line. Our C-32 Data Channel Con-
centrator adds to your savings by
letting 16 (or fewer) computer ports
serve up to 32 part-time local or
remote inputs . . . such as modems,
terminals, or multiplexer channels.

Use the C-32 for synchronous or
asynchronous data at rates from
DC to 9.6 Kbps.

The C-32 is flexible. Using its
switches or strapping, operation
can be field-modified so that groups
of inputs can be routed only to
certain outputs, while other inputs
reach some or all outputs, as
desired. Inputs may be busied out
manually; outputs may be busied
out manually or remotely.

For greater capability, C-32s can be
combined so that 64 or more inputs
contend for the same 16 outputs. Or,
our Channel Contention- Exparider
can provide much of this added
capability at lower cost.

Use the Reader Service Card or
contact us directly about the full
line of Timeplex data communica-
tions equipment . . . modems,
multiplexers, and the rest.
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mative chapter by G. R. Migliaccio.
He tells what the computer shop looks
like from the insurance point of view
and there is an extensive questionnaire
used for performing an insurance risk
survey which is enlightening if you
read between the lines. All the papers
in the book are aimed at the small to
medium size installation. The pPMA
member would feel comfortable with
this book as would most corporate
controllers in the $100 million per year
gross class. The sample forms they
supply, the short checklists that appear

at the end of most chapters, and the
diagrams used by the various authors
all are directed to the installation
which has a low level of computer and
systems complexity.

As it stands, this is one of several
books in the field that could be termed
security primers. It would be useful in
a college survey course, for legislative
analysts who wonder what all the fire
and smoke is about, for managers of
small to medium size shops and their
bosses, and perhaps for operations
management in large facilities. Unfor-
tunately, by making it machine-inde-
pendent they left out most of the meat.

Computer Security Management

by D. Van Tassel
Prentice Hall, 1972
212 pp. $10.50

Van Tassel gets credit for being one of
the first to attempt to cover the spec-
trum of security topics between two
covers. His is an early book, completed
in 1972, and is included here for the
sake of completeness. As with many of
these early publications, it’s a sampler
of topics of interest to the author. It
lacks any quantified method for assess-
ing the risks for the computer center,
gives physical security short shrift,
and proceeds hummingbird fashion
through 8 pages on dp controls; audit-

ing; various kinds of errors; 11 pages
on software protection, copyrights and
patents; 11 pages on cryptographic
techniques (the author’s interest); and
a whole section on time-sharing, with-
out ever discussing on-line data files.
The coverage is spotty, the checklists
are skimpy, and the document is in
need of reorganization and update.
Most readers are turned off by ex-
amples that use iBM 1401s, 7080s, and
360/50s. The field has marched for-
ward and Van Tassel was behind even
in 1972. The dust jacket states that the
author is an acknowledged expert in
the field of computer security and fur-
ther claims the book contains detailed

coverage of software protection. After
reading the content, I conclude neither
claim is true.

SAFE—Security Audit and Field
Evaluation

by L.. Krauss
Firebrand, Krauss, E. Brunswick, N.J.,

1972 ,

143 pp. $29.45

Although this book has been available
almost two years, it warrants review at
this time because it is a checklist. After
only 16 pages of introductory material,
Krauss launches into 118 pages of
checklists interspersed with 118 blank
pages of worksheets. He covers person-
nel, physical security, data, programs,
documentation, operational aspects,
backup, development, insurance, and
continuing security programs. An ap-
pendix contains a 10-page list of good
sample readings in security from the
late *60s and early ’70s.

The introduction claims that this
checklist approach provides something
between an inflexible formula and an
expensive, completely custom-made
security audit. For the subjects he cov-
ers, Krauss has done just that.”" How-
ever, at the present stage of develop-
ment, security considerations are so
pervasive and cut across so many fac-
ets of a computer installation that no
existing checklist can be used like a
recipe. Checklists will merely suffice to

NEW PORTABLE
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stimulate the memory of an experi-
enced investigator so he can explore
the topics suggested in appropriate de-
tail for his installation.

Associated with the checklists are a
rather mechanistic system of rating
where each finding is given a numeric
rating from zero to four. These ratings
are written next to the checklist item,
totaled at the bottom of the page, and
numerically summarized in a table at
the back of the handbook. All of these
numbers tend to intrude into the audit
process. No topic as complex as securi-
ty can be reduced to numbers at such
an early stage in its development. If the
handbook were used as the author in-
tended, it would be too easy for a
security auditor to give such attention
to the numerical ratings, assigned
weights, and the actual numeric evalu-
ation that he would forget to think.
Thus it appears that the proper way to
use the sAFE Handbook is to ignore all
the ratings and numerical weights and
use the questions to review the installa-
tion. i

On the other hand, the questions
presented are not given any codings to
indicate whether a question is related

-only to installations having require-
ments for very intense security or to
general practice. Thus back-to-back
one can find questions having to do
with polygraphs, urinalysis to detect
drug addition, and more general topics
such as checking references and dates
on an employment application.

Still, Krauss has produced the best
set of checklists available in the field
today. The sections on personnel and
physical facilities are so complete that
one would need to be selective and
delete some that did not apply before
conducting an audit. The remaining
sections touch on the important major
considerations, but require expansion
to get the required level of detail.

For instance, the section on data,
programs, and documentation would
require major extension if one were
going to audit a large complex com-
puter shop. The section on operations
attempts to cover computer operations,
control procedures within the comput-
er facility, and data handling proce-
dures related to the computer facility.
While trying to cover this breadth in a
few questions, he sometimes leaves
gaping holes as exercises for the user
(e.g., “Where a time-sharing system is
used, rate the security and information
safeguards to prevent access to pro-
grams and data files by other users”).
While what he provides is good, a large
installation with extensive complexity
deriving from on-line access and resi-
-dent data bases would have to extend
this question set significantly to be able
to perform an adequate audit.

If a person had a security manager;
and if that security manager knew
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hardware, software, operations, proce-
dures, applications programming, and
management; and if that security man-
ager had the inquiring investigative
mind of a cop; he could take this SAFE
Handbook and (in about a month)
develop a customized list of questions
suitable for a specific installation audit.

Security, Accuracy, and Privacy in
Computer Systems

by J. Martin

Prentice Hall, 1974

619 pp. $19.95

This weighty tome tells all but the most
dedicated reader everything he wants
to know about security. It contains 448
pages of good readable prose and 172
pages of appendices. It is aimed at the
broad-gauge computer professional
who has enough knowledge of com-
puter programming, operations, pro-
cedures, and management to feel fair-
ly comfortable in any one of these
areas. It is authored and edited by one
man and he has used a consistent style
and vocabulary. In addition, James
Martin understands systems and can
write about them with facility.

This volume is organized into 38
chapters in five major sections. In the
first section Martin covers the nature
of the problem and in the remaining
four sections he covers the ‘design of
the computer system, its physical se-
curity, its administrative control, and
the legal and social environment in
which it is embedded. Each chapter
closes with a short list of directed read-
ings. The majority of the appendices
are chapter summaries (outlines) but
he supplements the chapter on auditing
with an excellent 23-page checklist.

The main thrust of the book is to-
ward the design of improved systems.
He discusses the problems intelligently
and then proceeds to enumerate prin-
ciples and list the features a proper
design should include. He does not give
any attention to the retrofit of existing
systems or to assessing what you’ve got
(with the exception of the auditor’s
checklist).

Although he works for 1BM, he does
a creditable job of sticking to princi-
ples and not getting lost in 1BM jargon.
However, he occasionally does use 1BM
hardware or software when he needs
an example. In addition to being an
excellent book for the general reader,
the 1BM design engineers could benefit
from a careful review of its contents
since he does point out many flaws in
the current product line with suitable
grace.

This is not a primer, and while he is
sensitive to social concerns, he does
not dwell on them. For the system
designer who is faced with a design
problem today, I can heartily recom-
mend this book and its engineering
approach to current problems.

—Bob Patrick

The
Timeplexer;®
here’s why
users love it.

The Timeplexer outsells all other
multiplexers.

The reasons are many:

It gives top performance at low
prices, thanks to a unique memory
design which reduces the circuitry
required. Reliability is up, cost is
down. Programming is simple and
quick: merely change the jumpers.

The Timeplexer offers an unequalled
range of options: units from 4 to 96
channels, adaptive speed, built-in
modems, intercity contention, broad-
band interface, redundant logic
and power, and multiline hubbing.
It offers virtually unlimited com-
binations of speed, code, and parity
.. . synchronous and asynchronous.

In addition to multiplexing, the
Timeplexer. is a test center for
your entire communications system.
It has test switches and indicator
lamps so that any source of failure
— modem, multiplexer, terminal,
line, or computer — is pinpointed.
Use the Reader Service Card or
contact us directly about the full
line of Timeplex data communi-
cations equipment.
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Even Webster’s
Knows About
QUEST

"QUEST (kw8st). v. 1. To make a search; to go on a quest.

QUEST SYSTEMS, INC. n. 1. A corporation founded in 1968. 2. The
largest professional recruitment firm in the U.S. functioning solely
in the computer sciences; its client companies pay all employment
fees, interviewing and relocation expenses. Quest is known for its
deep personal commitment to relate to each candidate as an indi-
vidual with individual goals. 3. Its professional staff averages over
6 years of experience in EDP recruiting (additionally, staff members
have direct hands-on experience in programming, systems, hard-
ware sales, etc.) 4. Quest is presently searching for degreed pro-
grammers and analysts (commercial, scientific, systems software)
for over 3,500 client companies in the U.S. Quest has openings in
over 700 U.S. towns and cities. 5. Methodology — see Questsystem.

QUESTSYSTEM (kwést sis’t8m). n. 1. Discussing with a man what he
would like to be doing in light of what he has been doing. 2. Ana-
lyzing the realities of his objectives as they relate to the current Job
marketplace. 3. Contacting client companies and other Quest staff
personnel to identify positions of possible interest. 4. Introducing
the job candidate to his prospective employers by providing com-
plete details to each about the other, ensuring the efficacious use
of everyone's time. 5. Arranging interviews. 6. |If employment offers
are extended, Quest assists in evaluating the responsibilities, com-
pensation and opportunities (and relates those to the initially stated
objectives). The Questsystem has been working for thousands of
professionals at no expense, whatsoever. Ask your friends of their
past dealings with Quest. Then, put the Questsystem to work for you.
For additional information on this subject, please inquire directly
to Quest Systems, Inc. (All inquiries/resumes received will be
responded to immediately and in confidence).

ouleisiTis[Ylsirlefmisginick

6400 Goldshoro Road
Washington, D. C. 20034 (301) 229-4200
Baltimore: (301) 265-1177 » Philadelphia: (215) 667-3322
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What do you do when
your keypunch operator
gets bent, folded

or spindled?

You need help. Call Manpower Temporary
Services. We'll get the job done quickly, reli-
ably and professionally. No matter what you’re
up against. Look for us in your white pages.

MANPOWER"

TEMPORARY SERVICES
DATAPOWER® SERVICES
We'll give you all the help you need.

Keypunch Operators. Tab Operators, Computer Operators. Edit
Clerks. Systems Analysts. Coding Clerks. Computer Programmers.
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FREE EMPLOYMENT SERVICE

FOR PROGRAMMERS AND ANALYSTS
Serving Northeast, Southeast and Midwest U.S.

RSVP will provide free employment
counselling and develop and selec-
tively distribute your resume.

Our openings include scientific and
commercial applications, telecommu-
nications, control systems, software

® development and systems program-
ming utilizing most languages, com-
puters and operating systems. We
also serve engineering and market-
ing personnel in the computer field.

Call or send resume or rough notes of objectives, salary, location
restrictions, education and experience (including computers, models,
operating systems and languages) to any one of our offices. Or
check the reader service card for a free sample resume and typical
job descriptions. We will answer all correspondence from U.S.
citizens and permanent residents and will guarantee our best ef-
forts in a professional and ethical manner to all qualified appli-
cants. Our client companies pay all of our fees.

® RSVP SERVICES, Dept. M., Suite 700, One Cherry Hill Mall,
Cherry Hill, New Jersey 08034 (609) 667-4488

® RSVP SERVICES, Dept. M., Suite 104, Towle Bldg., 1777 Walton
Road, Blue Bell, Penna., 19422 (215) 643-5550

@ RSVP SERVICES, Dept. M., 1651 Old Meadow Road, Mclean, Va.
22101 (703) 790-5166

RSVP SERVICES

Employment Agency for Computer Professionals

"EDP SPECIALISTS will reach you by telephone to discuss your

WHAT IS YOUR TRUE WORTH?

JOB OPPORTUNITIES

FRE BULLETIN

Cadillac Associates represents the nation’s largest and most re-
spected professional placement service. Our close relationship with
the nation’s finest firms generates continuous career opportunity
information and allows us to confidentially present your qualifica-
tions to those at ‘“decision-making’’ levels.

Our bulletin, published quarterly, listing available opportunities in
the Systems & Data Processing field is available free of charge and
will be mailed to your home upon your request.

For your free bulletin, without any obligation, circle reader service
card #115. Please USE HOME ADDRESS ONLY!

CONFIDENTIAL
FREE PLACEMENT SERVICE

If you desire immediate assistance in locating an opportunity con-
sistent with your objectives (professional/financial/geographic),
CALL OR WRITE TODAY. A member of our staff of SYSTEMS &

objectives and how we might help you satisfy them. A resume,
or some details of background, will be appreciated.

Remember: Our client firms are located from coast to coast and
assume all expenses (agency fee, interviewing & relocation).

E. W. MOORE
Executive Vice President
CADILLAC ASSOCIATES, INC.*

32 West Randolph St. Chicago, Ili. 60601
Flnantial 6-9400

*“Where More Executives Find Their Positions Than Anywhere
Else in The World.”
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uﬂ“074 IS DIFFERENT....
infoA

is an information systems Exposition for Management

infod

is an information systems Exposition for EDP Management

infod

is an information systems Conference for Management

info7d

is an information systems Conference for EDP Management

INFO 74 is an applications show, not a technical show. The em-
phasis is on what information systems can do for management—
not how it does it. (But the technology is available for those who
need to know it.)

INFO 74 will show Management how to use the computer and
other information systems in new and different applications, how
to work with EDP Management in developing these new
applications.

INFO 74 will have over 200 exhibits by the leading manufacturers
of information systems equipment and suppliers of information
services. (Over 115 companies have already signed up for space )

For complete information, just send coupon.

EEEAEEEEEEEEEE s mmm==. © American Management Associations’

O I am interested in visitor’s information
[1 I am interested in exhibitor’s information
I-----------------------

CLAPP & POLIAK, INC. 1
Exposition Management ]
245 Park Avenue 1
New York, N.Y. 10017 1 '
Please send me complete details on INFO 74. : O
Name : -
Title |
Company : NEW YOBK COL|SEUM
Street = SEPTEMBER 9-12, 1974
City State Zip 1 ’ . C )
|
|
|
[ |
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Just out!
1974 computer
salary survey

Yours free

‘ Positions Available

Do you know how much money your
colleagues made last year for doing

the work you do? Do you know which
computing skills are the most lucrative?
Do you know how to get a better
position?

Source Edp does. And we’ll share what
we know with you. Our eighth annual
salary survey and career planning
guide, ‘‘The Next Step,”” compiles
salary data received from the 11,000
professionals who consulted us last
year. We add to that advice developed
over our twelve years of recruiting
computer people: danger signals that
mean you should start looking for a new
position, mistakes to avoid. A periodic
supplement lists positions currently
available.

Source Edp is the largest nationwide
recruiting firm devoted exclusively

to computer professionals. We print
“The Next Step” as a service to people
like you. Fill out the reader reply card,
and we’ll send you one absolutely free.

Corporate headquarters:
100 South Wacker Drive
Chicago, lllinois 60606
(312) 782-0857

Regional offices:
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11 Corporate Square, 30329, (404) 634-5127
Chicago

100 S. Wacker Drive, 60606. (312) 782-0857

903 Commerce Drive, Oak Brook IL 60521,
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Dallas
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Detroit
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4635 Southwest Freeway, 77027, (713) 626-8705
Kansas City, MO

20W. Ninth Street, 64105, (816) 474-3393

Los Angeles

3550 Wilshire Boulevard, 90010, (213) 386-5500
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(714) 833-1730

Minneapolis

801 Nicollet Malt, 55402, (612) 332-8735

New York

600 Third Avenue, 10016, (212) 682-1160

Palo Alto

525 University Avenue, 94301, (415) 328-7155
Philadelphia

1700 Market Street, 19103, (215) 665-1717

San Francisco

111 Pine Street, 94111, (415) 434-2410

St Louis

130'S. Bemicton Avenue, Clayton MO 63105,
(314) 882 3
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Use Robert Half

Searching for a competent
Financial or Data Processing
talent?

Looking for a better position?

ROBERT HALF offers person-
alized, intensive coverage .
locally, regionally, nationally
or internationally.

ROBERT HALF IS GOOD
FOR A CHANGE

World's Largest
Financial & EDP Personne! Specialists

Alexandria, Va. 5001 Serminary Road .. .. . .. (703) 931-3600
Allentown, Hotel Traylor Building ... ... .. (215) 439-1506
Atianta, 3379 Peachtree Road NE. | . (404) 233-2416

.. (301) 323-7770
. (617) 423-6440
. (704) 535-3370
.. 1312) 782-6930
. (513) 621-7711
.. (218) 621-0670
.. (214) 742:9171
. (303) 244-2925
{313) 354-1535
. (203) 278-7170
(713) 228-0056
.. (317) 636-5441
. (816) 474-4583

Baltimore, The Quadrangle—Cross Keys |
Boston, 140 Federal St. .

Charlotte, 4801 E. Independence Blvd
Chicago, 333 N. Michigan Ave. . . .
Cincinnati, 606 Terrace Hilton

Cleveland, 1367 £. 6th St. . .

Dallas, 2001 Bryan Tower

Denver, 1612 Court Place . . . R
Detroit, 670 Honeywell Center, Sumhht [
Hartford, 111 Pear! St. . .

Houston, 1200 Central Nat'l Bmk Bldq
Indianapolis, 9 North lllinois St.

Kansas City, Mo., 127 West 10th St. . . .

Lancaster, Pa. ‘-sN()th Queen St .. ... 1717) 2995621
Long Istand, 420 Jericho Turnpike, Jerlcho . . (516) 822-8080
Los Angeles 3600 Wilshire Bivd. . . . . {213) 386-6805
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| ”Management’s blggest' si '7gle critlclsm:'ot\x:DPt,,, L
is its inability to produce special reports qulckly_

That’s why a 3-month CULPRIT
trial will be the best investment

you’ll ever make.

Try CULPRIT for 3-months and
turn this criticism into praise. In fact,
you won't even have to produce
reports for management and user
departments if you don’t want to
because you can let them produce
their own. That's right—with CULPRIT,

they can.

Our experience has been that
user departments not only quickly
become very good at it, but they like
to do it. Often during the 3-month
trial the results are not only good,

Jolm Cullmane

they're spectacular. Of significance
is that we've installed well over 1O(I) e O R
systems since we've offered this plan S e ‘
and not one has ever been returned. ?el\él)gnetééta(rzglr;géogté((:)?n%r}g)t()@e of
The cost of $500/month (plus  vigry efficient in computer time, too. -
travel costs) includes installation, : Write or call for a technical .
full on site training (2 or 3 days) for bro~chure And please don't put it off— e
up to 25 people, user manuals, train- - yor jog jam of reports will only i
ing aids, consulting service in its get worse' : ,
use, and if you acquire the CULPRIT .
system you receive 100% credit for

the rental fees paid. So the potential . C 11

benefit is great while the risk is small. %uor%% U lnane .
And CULPRIT can handle any COI’pOl"athn

file type including IDMS, IMS,

TOTAL, RDMS, CFO,MRP, BOMP, 1 Boston Place, Boston, MA 02108/Ph: (617) 742 -8656




This forum is offered for

readers who want to express

their opinion on any aspect of information
processing. Your contributions are invited.

TheForum
SOME REALITES

OF DATA STANDARDS

While the idea of data standardization has had general
acceptance for years, its contribution outside the context of
specific systems has been limited. This situation is likely to
continue indefinitely and system designers might do well to
consider why.

The term “standard” is an unfortunate choice. While
analogies are frequently made to other fields such as screw
threads, these analogies usually overlook one key difference.
Virtually all other standards are founded on precise physical
measurement, a convenience not available for the develop-
ment of data standards. In addition, there are a number of
other fundamental factors that will continue to hinder their
development. These can be considered as adversary situa-
tions, to wit:

Data standards vs. the real world. Since data systems work
with symbols, the objective of data standardization is the
acceptance of specific symbols for all “things” in a class of
like “things.” A “thing” may be a person, an organization,
a geographic location, a piece of property, an action, a
concept, or a value of some sort. There is no accepted term
for a “thing” in the data standards lore. A specific symbol
for a specific “thing” is called an item. A class of like
“things” is usually called a data element and corresponds to
a field of a record or a report in which items are recorded.

Fig. 1 indicates the flow of logic required to develop a
typical data standard. Even if the real world “things” are
accurately identified, precisely measured, and standardized,
work at the data level deals only with perceptions, terms,
definitions, and symbols. In the more frequent case where
the “things” are not themselves standardized, the linkages of
perceptions, terms, and definitions can be entirely subjec-
tive. Unfortunately, many standards developers and users do
not appear conscious of these links or the ambiguity that
each can impart.

_ Unlike most “things,” classes are creatures of con-

Data ttem Data Element

Real World “Thing"
Perception of Thing ————= Characteristics & Attributes ——————pConcept of Class

Term or Name of Thing Term or Name of Class

Definition of Term or Name Definition of Term or Name

Symbol or Code for Term or Name

Data Standard~An Accepted
Class with Associated Coded
Items.

Fig. 1. Data standard logic.

venience that do not exist in the real world. They are
developed for some analytical or explanatory purpose and
new ones can be created at any time. The wider the number
of systems that standards developers attempt to serve, the
greater the difficulty they have in identifying classes that
truly serve individual needs. The idea of broad natural or
generic classes to serve the needs of many data systems has

April, 1974

been seen to be overly optimistic.

The various standards developed for identifying geopolit-
ical entities are rich with examples of standard classes that
do not meet all system needs uniformly (Fig. 2). Puerto
Rico is not a state, but in systems dealing with domestic

These Geopolitical Classes contain

\ Puerto Rico

Trust Territories

/ Panama Canal Zone
States (and Outlying Areas) of :

The United States
Washington, D, C.
Counties & County Equivalents Boroughs of Alaska

of The United States Census Divisions of Alaska

These Problem *Things"

Countries, Dependencies, & Areas
of Special Sovereignty

Fig. 2. Everybody “knows” what a country, state,
orcounty is, but . . .

data, it is treated like one for many practical purposes.
Thus, the concept of the class, “States of the United States”
turns out to have fuzzy edges.

A second type of class problem involves system precision
or level of detail. Any standard to identify the countries of
the world must include the sovereign entities of Monaco and
the Vatican, but some worldwide statistical systems treat
them as parts of France and Italy. While most physical
standards include specified tolerances, a useful no-
tion of data standard tolerances does not seem to have
emerged. In its place is the thought of the least common
denominator, which has the effect of making the highest
level of precision required by one system the standard for
all.

Finally, it is sometimes impossible to find all of the
“things” in life to complete what seems to be a useful class.
This problem was encountered in the development of a
standard for ‘“Counties and County Equivalents of the
United States.” There were no counties in Alaska. The 10
organized boroughs that were the political equivalents of
counties included only a small portion of the land mass. The
remainder consisted of an unorganized borough with five-
sevenths of Alaska’s named populated places but with no
government of its own. Thus the federal data standard
includes both the boroughs and the Census Divisions of
Alaska—the latter to be used for statistical purposes. An
included table of the populated places provides both
borough and division codes. It can be argued that this is no
standard at all, but I submit that it is as much of a data
standard as can realistically be provided in such cases. It has
the effect, however, of making “populated place” the least
common denominator.

Data standards vs. economics. While seen as cost-savers,
data standards may increase some costs. In addition to the
system precision aspect, there may be three other factors.

The first is development cost. Most data systems are
considered overhead costs to the organizations they serve.
The time-consuming process of developing data standards is
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GOOD NEWS

COMPLETE FLOPPY DISK OPERATING SYSTEMS

WITH STANDARD SOFTWARE

FOR FOR

COMPUTER DATAPOINT 2200's
AUTOMAT'ON under
ALPHA 16's $3,000

in iti
under OEM quantities

$3500

in OEM quantities

{includes printer interface for
Centronics or Diablo HyType
printers)

E“"-“W Disk '/)perc\\mq sy‘,}m

} Wﬂw Electionic Fimes (00

DELIVERY &

1/2 SECOND RANDOM ACCESS TO
262,000 BYTES OF DATA.

Would you like high speed (6 msec track-to-track access
time), high density storage (up to 262 K bytes) for your
Computer Automation Alpha 16 or Datapoint 2200 for
about the same price as what you're payihg for slower

" paper tape, casette, small tape and card systems? Here's
what Kennedy Data Systerhs will deliver at the prices
and delivery shown above: 2 Century-Data System 110
Disk Drives, our own thoroughly field-proven highly re-
liable controller with built-in system power supply and
interface electronics and all cables and hardware for table
or rack mounting - plus standard software. For the
Datapoint 7200 we even include printer interfaces for
the Centronics or Diablo HyType printers.

Call or write today for the whole story.

KENNEDY DATA sysTeMms, INC.

31829 W. La Tienda Drive
Westlake Village, California 91361
(213) 889-4455
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the forum

overhead on the overhead. Organizations are reluctant to
invest in this type of activity unless substantial gains can
reasonably be predicted. Such is frequently not the case.

The second factor is use cost. Standards can save design
expense, but their use is not free. In addition to possible
conversion costs, the commitment of a system to use a
standard maintained outside one’s organization implies a
willingness to accept changes. These changes are more or
less predictable if the user community grows and imposes
new requirements on the standard. The alternative to ac-
cepting change, however, is multiple standards for the same
basic data, or no standards at all.

Third, some standards are to provide uniform identifiers
for large and dynamic lists of “things.” Lists of millions of
people or organizations and thousands of geographic places
or commodities are examples. The registrar function, or the
maintenance and publication of the lists of entities and the
proper identifiers, is an expensive and often highly special-
ized activity. The normal approach is to find an organiza-
tion that already maintains a large entity list, and add the
registrar function to its existing activities. While this is
frequently the only economic solution, it is usually less than
perfect. Where an economical arrangement for the registrar
function cannot be made, a data standard of this type is not
possible.

Data standards vs. technical dialects. Computers are tools
of the specialist, not the generalist. The data elements that
have evolved in systems reflect the technical dialects of the
specialists they serve. This is good system practice at the
micro level, but it adds to the traditional problem of cross
communication among accountants, librarians, economists,
engineers, and the like. When developing standards, it is
hard to avoid adding just one more level of abstract sym-
bols to the existing dialects. The question of system preci-
sion emerges here also, since regional economic planners
and budget analysts do not work at the level of detail that
accountants and the keepers of property records require.

Data standards vs. system implications. The developers of
a data standard may be objective and divorce the standard
from the implications of the uses to which it may be put.
Others can be counted on not to draw this distinction.
Standards of the screw thread type are basically two party
propositions involving, at one time, only a supplier and a
receiver of material. While data standards have been similar-
ly viewed, there may be third and fourth parties involved.

The third party is one that is in some way affected by an
interchange. Current popular system theory assumes that
data is a common good—to be freely distributed to point of
need. In practice, this is anything but true since the transfer
of data may indirectly transfer power or it may affect the
status of a party to whom the data relates. Much of the
question of data confidentiality comes down to this last
point.

When a standard is developed to identify a large, dynamic
list of entities, the previously mentioned registrar is re-
quired. The concerns of this registrar typically have a
profound affect on a standard. The registrar is considered
the fourth party. The developers of data standards must
recognize the various interactions of all four parties.

Data standards vs. codes. Selecting a code scheme is
complicated by the various methods available, each with its
strengths and weaknesses. The choice must be based on the
different information storage and transfer functions the
standard may serve. In some cases, machine limitations are
important as with OoCR or MICR equipment. In other cases,
ease of human recognition is important. Frequently, there
are desires to build logical classification or sequencing struc-
tures into codes; and almost as frequently, there is more
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than one useful structure possible, though only one can
normally be provided. Finally, data storage and processing
costs plead for compactness.

There are few rules based on experience or study to guide
code method selection and those that have been propounded
may not apply in specific situations. Yet this is the most
visible feature of a standard and it normally attracts the
greatest amount of criticism.

In spite of these and other problems, data standards can
be useful tools of the systems trade. Based on observation of
numerous standardization projects and involvement in a few
of them, I offer the following suggestions.

Know thy system. One of the toughest aspects of data
standard development is learning true user need. This is
often because the users themselves just don’t know. Regard-
less of how soon we may start managing data as a resource,
we at least need to know the data contents and requirements
of our systems to guide the development of standards and to
use them successfully. This means having ready access to
data inventories, and implies some degree of internal stan-
dardization or control. Everything about system develop-
ment takes too long, and data standard development is no
exception. Until users are in a position to state their needs
and review proposed standards quickly, there will be no
speed-up of the standards process.

Accept translation as a normal computer function. Many
have started with the idea that data outside the computer
must be standardized so the computer can handle it more
readily. This just puts the translation burden on people. A
better approach is to see how much of its own translating a
computer can do. If some systems use numeric codes and
others use abbreviations for the same basic data, equating
them is a job for the computer. Translations should be
viewed as a key to building and interfacing systems that
have greater utility and lower total cost. Such an approach
also contributes to the flexibility that large systems may
increasingly be seen to need.

Develop “Data Bridges” Instead of “Standards”. This is
partly a play on words since many of the standards in
existence and under development provide bridges. Just as a
bridge was provided to overcome the Alaskan county prob-
lem, and just as State code standards include both abbrevia-
tions and numeric codes, future standards will have to go
farther in this direction. Some people will inevitably argue
that these imply options and thus are not standards at all.
Maybe so, but bridges are proving to be practical where, for
any combination of the reasons already discussed, true
standards cannot be developed.

Aid the development of large systems to serve a com-
munity of interests. The word “system” no longer has mean-
ing. It is applied to everything from a three part form to
applications that represent thousands of man years of de-
velopment. If one defined a system as “what I am working
on now,” he would be pretty close. A system is clearly a
function of Man’s perception and is often pretty narrow.

On the other hand, some people think big. The system for
encoding and processing bank checks is an example. It
involved the cooperation of many people to develop a
nationwide system broader than the scope of any organiza-
tion involved. The transportation industry in conjunction
with large shippers and a number of government agencies
have a similar project under way. The retail merchants are
engaged in a like effort.

System projects of this type can support the development
of data standards to meet their needs. In the transportation
case; about twenty specific standard elements give promise
of saving the country hundreds of millions of dollars a year.
With odds like these, the money and talent somehow shows
up. In addition, it looks as if it will be easier to build bridges
to link the retail, banking, and transportation systems as
necessary, than it would be to develop individual, general
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SYSTEMS ANALYSTS
COMPUTER ANALYSTS

Two System 370’s, 1 MOD 158, 1 MOD 155

Develop Computer-Based Information
Systems for Ashland Oil!

Outstanding growth positions now available in our corporate headquarters
Computer Science Department, leading to the development of systems in
marketing, manufacturing, supply and distribution, finance and accounting,
and other company functions. In addition to the latest central computer
systems, we use many smaller RJE terminals in our operations across the
country, Our compensation program is excellent, with a generous starting
salary, an extensive benefit list, and an opportunity to grow in an expanding
computer-dominant corporation.

For immediate consideration, please send your
resume in complete confidence to:

J. G. Sampsel, Dept. DAT-474

Ashland  ASHLAND OIL, INC.
P.O. Box 391
An Equal 6ppor{un|iy Employer ) Ashland, Ky. 41101
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EDP offers they
couldn't refuse.

Thousands of bright ambitious EDP profess-
ionals...particular and concerned about their
careers...have come to Romac in total con-
fidence to discuss their futures. We know their
business. We listen. We screen in depth. And we
present appropriate fee paid opportunities.

Many of these opportunities develop through
Romac's effective inter-office system...a
network of partners from Portland to Atlanta.

Contact Romac...you may find an offer you can’t refuse.

ROMAC.. bringing the “right people” together
in Data Processing, Accounting and Banking.

ROMAC

& ASSOCIATES/Personnel Consultants

Contact ROMAC & Associates, 200 Boylston St., Chestnut Hill, MA.,
02167 (617)969-4010 for immediate transmission to our network of
Partners in: Portland, Hartford, New Haven, Stamford, Rhode Island,
Buffalo, Rochester, Syracuse, Chestnut Hill, Ma., Boston, Washington,
D.C., Charlotte and Atlanta. Or write or call direct.
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purpose standards to serve the thousands of separate organi-
zations in these industries.

Accept standards as a means for managing change. There
is little hope for any data standards program based on the
assumption of permanent fixes. Rather, standards should be
viewed more like marching orders that specify what every-
one in a given community will do until there is a reason to
change. Changes cannot be made frivolously, of course.
But the existence of sonie recognized conventions can lead
to more rational decisions about what and when to change
as new requirements are recognized.

Changes will be caused by at least three factors. First, the
scope and content of individual systems is constantly widen-
ing. As they encompass new fields and technical dialects,
they must accommodate to them while continuing to serve
established users. Second, as systems are seen to interface
with other systems at an ever larger number of points, new
requirements emerge. Third, many systems have within
them their own seeds of change. While hopefully solving the
problems they were created to solve, they bring to hght or
allow attention to be directed to new ones which, in turn,
lead to change. _

Develop a useful theory and practice for data standardi-
zation. The field is far broader than it looks. Data stan-
dardizers need an appreciation of subject matter data from
the viewpoints of multiple disciplines, some knowledge of
linguistics, an understanding of systems, and the patience of
a saint. But this is not enough. For data standards to take a
place like that of engineering standards, the field must have
a generally accepted implementation method that does not
exist today. For example, potential standards might be
routinely classified on the bases of content, where they will
be used in systems, and the nature of the interchanges they
will assist. From this, useful generalizations could be made
about the choice of code schemes. Work in this area has
barely scratched the surface. There is some progress in the
development of manuals and guides, but as yet there is really
no teachable body of knowledge and there are some com-
plete voids. For example, while there is general agreement
on the importance of accurate initial definition, the litera-
ture is silent on the treatment of identified entities, such as
countries or organizations that change characteristics after
being defined. Yet the impact of such changes on historical
data could be profound.

Acknowledge that most data will not soon be stan-
dardized. This is meant in a broad sense. There will be many
individual system standards, of course, but combinations of
data from many diverse system sources can reasonably be
expected to fit like a glove—on your foot. The old and
costly process of system integration will be required to bring
systéms that were never designed to interface to the point
where data interchange can work. At that, there will still be
special edit, format, and translation processes involved in
the interchange.

The development of a data element for one system that
differs from similar elements in other systems is often com-
pared to reinventing the wheel. This is another poor
analogy. Nobody in the automobile industry has reinvented
the wheel, but wheel design can be a computer application.
Data elements, like wheels, can be standardized up to a
point, but there will always be limits.

—Thornton J. Parker Il

Mr. Parker is a management analyst

in the Office of Management and Budget,
Executive Office of the President, where his
responsibilities have included

direction of the federal data standards program.
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Our new Flexydisks have
been specially designed and
formulated to provide trouble-free
performance on 3740 and
compatible equipment utilizing
flexible disks.

Each Flexydisk 1 has 77 tracks
and can store up to 252,928 bytes
...or approximately 3,000
80-column cards. There’s no
better buy than BASF Flexydisks,
and here are some of the reasons
why:

Flexydisks are 100% Certified
to be error free...and
they’re initialized.

Every Flexydisk 1is 100% certi-

fied so you won't have mistakes to

You're already paying for BASF quality, you might aswell have t. |

cope with. Each disk is also pre-
formatted forimmediate use.
Flexydisks have a clean, debris-

free surface like our computer tape.

Aspecial dual-purpose coating
gives increased disk and head
life. Our tests have shown head
wear to be less than 23.5 micro-
inches in 92 hours of head loaded
operation!

Flexydisks won’tleave you
shortif 3740 equipment is up-
dated, either. We've coated and
finished them on both sides.

Justto pesure.
Flexydisks are Self-Cleaning.

We pack our Flexydisksina
special, self-cleaning jacketand
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liner. This unique method of pack-
aging cuts down on friction and the
possibility of errors.

Flexydisks are Easily Stored
and Mailed.

Agood productdeserves a
good package. Flexydisks comein
compact, tabulated library 5-
packs. They save on storage and
record-keeping, and make neat
desk-topfiles. They’re agreat
time-saver. Asupply of color
coded labels is also included for
easy job identification.

Drop usaline, and we’ll send
you complete details on Flexydisks.
BASF Systems, Crosby Drive,
Bedford, MA01730 -

® |



For years,

people thought

Teletype
machines only
talked to
themselves.
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Fact is, Teletype machines
have been carrying on intelligent
conversations for years with some
of the fastest information movers
in the world. Computers.

We've earned a good, solid
name for ourselves in computer
communications because our
equipment is compatible with
practically any computer-based
system.

Our product line proves
the point.

The number one standard-
duty data terminal in the industry
is our model 33 series. And our
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new wide-platen model 38 offers
big system features at economy

system prices.

Heavy-duty operation with
minimum maintenance? Check
out our model 35. And our model
37 series delivers the utmost in
flexibility and vocabulary for
complex data systems.

We also build equipment for
paper tape systems, as well as a
magnetic tape terminal for greater
on-line savings. As you can see,
our reputation in point-to-point

"communications has served us

well in computer terminals. No
one comes close to us in reliability,
flexibility and economy.

It takes more than manu-
facturing facilities to build the
machines Teletype Corporation
offers. It also takes commitment.
From people who think service is
as important as sales. In ferminals
for computers and point-to-point
communications.

That's why we invented
a new name for who we are and
what we make. The computer-
cations people. -

TELETVYPE

For more information about any Teletype product, write or call TERMINAL CENTRAL:
Teletype Corporation, Dept. 81F, 5555 Touhy Avenue, Skokie, Illinois 60076. Phone 312/982-2500.

Teletype is a trademark registered in the United States Patent Office.



