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Perry Publications
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is making headlines
The system was designed so Perry's 26 daily
Florida newpapers could use one computer cen-

* terin West Palm Beach. ~

Every day the Perry papers send their display
advertising and editorial matter to the center to
be prepared for typesetting machines.

Since speediis essential, Perry set up 14 trans-
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widths and words hyphenated, where necessary.

The output of the computer is a new. tape
which is returned by Dataspeed service and fed
directly into typesetting machines. !

mitting-receiving centers where newspaper

copy. is put on paper tape. The tapes are sent via
Type 2 Dataspeed®Service (at 1050 words per
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" minute) to West Palm Beach.
At the center, tapes are read into the com-
puters at 1000 characters per second, using pho-
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And we know where itis to an ac-
curacy of a thousandth of a degree in
azimuth and elevation, on this frame,
and the next, and the next — as long
as the theodolite follows it.

The positional information is on the
film, in those dials at the upper cor-
ners. But getting the information off
of the film into useable form — auto-
matically — is a task so formidable
that only our Programmable Film
Reader -3 does it. (Some other pretty
big outfits are still trying.)

Think for a moment what is involved.

First the computer-controlled scan-
ning system has to locate the dials
(they’re not always in the same posi-
tion on the film). Then it has to find

Hey,
youdropped
something!

and recognize two sets of arabic
numbers. Then it has to determine
where a tiny marker is on the lincar
scale and convert this into a number
of three place accuracy. The last step
is to find the parachute and correct
for theodolite aiming error.

Sophistication fit for a human, but
our Programmable Film Reader -3 is
faster, more accurate and more
reliable.

This kind of capability — to find,
recognize, analyze, and convert visual
information — can be applied to any
problem, because the Programmable
Film Reader -3 is just that: program-
mable. And the ultra-precise CRT in
the optical system can record on film,

Designate No. 14 on Reader Service Card

too, with the same sophistication.

Other exciting new ideas in visual
information processing arc taking
form at Information International. If
you want to drop something yourself,
how about in for an honest to good-
ness demonstration?

Information International Inc.

545 Technology Square, Cambridge,
Massachusetts 02139 (617) 868-9810
11161 West Pico Boulevard,

Los Angeles, California 90064

{213) 478-2571

INFORMATION
INTERNATIONAL INC.
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PROSPECTS IN MUN|C|PA|. lNFORMATION SYSTEMS THE EXAMPI.E OF LOS ANGElES by
Takuji Tamaru :

'How the Cny of Los Angeles = which currently mcludes 27 million residents served by 47
‘separate depcrtmenfs and ‘bureaus with a sfoff ‘of 132,000 employees — has pioneered in
developmg a centmllzed data processing system desugned to asslst oll Ievels of municipal
governmenf m 1he|r operahng cnd plunnmg funchons

A GI.IMPSE AT “THE FUTURE IN COMPUTER  CENTERS .— THE TECHNICAL COMPUTER CENTER

AT .FORD MOTOR COMPANY by the Ford Technlccl Compufer Services Dept..

How one of the largest technical computer complexes in ihe world operates: ‘a look at equ-
menf orgqmzuhon, technlques, and pr0|ecfs

THE TREND IN SIMULATION by John E. Cremeans T

A 1horough mveshgahon of what simulation is and how it should be used

. with a warn-
|ng ugums? oversellmg slmu!ahon as a 1echmque for solvmg problems. - .- '

Edz’tom‘al, by Edmund C. Berkeley

Access to Information, and a Mailing List of All Computer People

Market Report

Government Seeks New Data on Competition in the Computer Industry, by Stanley Penn

Jobs and Careers in Data Processing
The Changing Nature of Programming, by Dr, Paul S. Herwitz

World Report — Great Britain, by Ted Schoeters
Ministry of Technology tries to limit number of small computers manufactured in UK; first
concrete move made toward Anglo-French cooperation in computer technology; English Electric
may be suffering from production delays.

15 Years Ago in C&A
Gypsy, Model VI, Claude Shannon, Nimwit and the Mouse, by George A, W. Boehm

Ideas: Spotlight
There is a Crying Need for Improvement in the Technique of Education, by Dick H. Brandon
Computer-Assisted Instruction is Expanding

Multi-Access Forum

Any Protests and Objections to Computers Should Be Directed at the Men Who Use Them, Not
at the Computers, by James E. Harrison

Soviet Lags in Use of Business Computers, But Plans Network That Will Run Entire Economy
Immediate Nationwide Information About Job Vacancies in England

Automated Teaching in Biology Saves Money at Fraser University

DPMA 1968 Research Grants Available

Fifth Annual Computer Programming Contest for Grades 7 to 12

ACM SIGPLAN to Set Up Registry for Software Names

American Society for Information Science is Created

International Group for Administrative Data Processing is Formed

ACM National Conference in August 1968 — Call for Papers



On the front cover appears the beginning of a lesson

designed to teach a newcomer the use of the BASIC programming
language and fundamental programming techniques at

the Ford Motor Company in Dearborn, Michigan. The back-
ground picture shows one of the computer rooms at Ford.

For more information, see A Glimpse at the Future in
Computer Centers — The Technical Computer Center at

Ford Motor Company,” beginning on page 20.

ACROSS THE EDITOR’S DESK
Computing and Data Processing Newsletter

APPLICATIONS Memorie; A c Low.C
51 Analog Computer at Rutgers University Simu- 55 Ferroxcube Announces Compact, Low-Cost
lates FruiipTrees to Degtermine Reoczions to Memory System With Random Access
Varying Forces 56 Da;c(x)éf}:oducts Announces New Discfile, Model
51 C-E-I-R’s Mulh-Access Computing Service Used 56 Smoother Surfaced Magnetic Discs Introduced
for Poison Control by Data Disc, Inc.
52 Computers Play a Major Role in Massive Heart 56 Small Capacity Core Memory System from Elec-
Disease Study tronic Memories, Inc.
52 Computer’s Electronic Voice Serves Customers Software
of the Wisconsin Telephone Company 56 Autodiagrammer — ARIES Corp.
53 Unemployment Checks Prepared “On-the-Spot” 57 Cogent Il — Computer Sciences Corp.
for Waiting Claimants in Massachusetts Pro- 57 Data Acquisition Multiprogramming System
gram (DAMPS) — IBM Corp.
53 Small Computer Helps Grade Giant Timber in 57 General Comprehensive Operating Supervisor
Tacoma, Washington 11l (GECOS Ill) — General Electric Co.
57 Omega — Sperry Rand Corp.
ORGANIZATION NEWS 57 RPG Listing Aid — Computer Results Corp.
53 Data Documents Purchases Four Data Card 57 SCORir(jgelZ‘;Ironr;ngohﬁZt::jsRlﬁsomng System)
Plants From Sperry Rand 57 Vehicle Scheduling Program — IBM Corp.
53 Compagnie Generale de Geophysique to Open
Seismic Processing Center in Calgary, Al- Peripheral Equipment
berta, Canada 57 Potter Adlogic Makes 50% Storage Capacity
54 Control Data Acquires C-E-I-R, Inc. Increases Possible for All Disc Packs and
54 Computing and Software, Inc. Acquires West 1,600 BPI Tape Handlers .
Cp thh s 1 f Los An [q 58 “Diginet Series” is GE’s Entry into the Digital
©oast schools, Inc. ot Los Angeles Communications Business
54  Computer Industries Inc. Has Announced a 58  IBM 2680 CTR Printer Sets Type Six Times Faster
New Graphics Systems Division 59 Control Data Develops High Performance Mag-
54 Recognition Equipment Inc. Has Acquired Tele- netic Tape Transport
trans Corporation 59 Midwestern’s Tape Transport is Plug-to-Plug
54 Charles Bruning Company to Market Auto- Replacement for IBM 2401 Tape Drive
mated Drafter for Mergenthaler Linotype Co. 59 OPXT‘“ . Automated System for Circuitry
, . . rtwor
54 Jop.cn s Foreign Investment Coun-cﬂ Approves 59 CC-30 Communications Station — Portable Sys-
License Agreement Between Nippon Calcu- tem Uses a Standard Television Set
lating Machine Co. and Wyle Laboratories 60 IKOR's New Approach to Keyboards Reduces
54 University of Rhode Island Establishes Depart- Coding Errors
ment of Computer Science . .
55 Software Resources Corp. to Market Gener- 60 EDatu Procéess‘mg Acces;orlesM kes C
alized Retrieval System (GRS) xtreme Lnvironment Tape Makes Computer
Operation Possible in Extremes of Heat and
55 Elliott Process Automation and Compagnie Cold
Generale D’Automatisme to Pool Experience
NEW PRODUCTS AUTOMATION _
Digital 61 Remote Control Equipment Used to Run Trains
g of Unusual Lengths
55 EAl 8400 Mod II, Scientific Digital Computing 61 First Supersonic Airport Gets First Driverless,
Sysfem Developed Trackless Passenger Train
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C.5

EDITORIAL

Access to Information and a Mailing List of

In 1946 in the spring — year 2 of the computer revolu-
tion — some conversation went' on in the Harvard Com-
putation Laboratory, in Cambridge, Mass.,, then under the
direction of Commander Howard Aiken U.S.N.R. (later
Professor). Some of the younger computer people there
were not very happy about the lack of opportunities they
had for access to information about the booming computer
field. For example, Dr. John von Neumann visited our
laboratory, but Commander Aiken did not introduce him to
any of the young people there, who of course would also
have liked to talk with him for just a couple of minutes.
So there was a restlessness and a desire to have access to

more information — to news about computer installations,
computer people, computer meetings, etc. I know — 1
was there. .

In 1947 in the spring — year 3 — there was more rest-

lessness and more desire for intercommunication and for a
computer society. The logical organization to take action
to form a society seemed to be the National Research Coun-
cil Committee on Large Scale Calculation, which had five
members, Dr. Howard Aiken, Professor R. C. Archibald,
Dr. Derrick Lehmer, Dr. John von Neumann, and Dr. George
Stibitz. '

I went to the Prince George Hotel in New York one
evening in April 1947, the day before the scheduled annual
meeting. There I talked with Dr. Lehmer and Dr. Archibald,
urging that the time was ripe for forming a society in the
computer field; I begged them to bring up the subject the
next day at the meeting, and seek a favorable decision. They
agreed. I found out a few days later that when the subject
was brought up, Aiken and von Neumann declared they saw
no need for “still another society — there were too many
already,” and Stibitz did not say much, and so the proposal
was tabled, to be brought up again at their next meeting a
year away.

This outcome made me angry; so, after talking with some
friends of mine, together we sent out by mail a notice pro-
posing to form the Eastern Association for Computing
Machinery. The names of the senders of the notice were:

E. C. Berkeley Prudential Insurance Co. of

America, Newark, N.J.
Raytheon Mfg. Co., Waltham,

Mass.

Bureau of Standards, Washington,

D.C.

Office of Naval Research, Boston,

Mass.

Electronic Control Co., Philadel-
phia, Pa.
Moore School of Electrical

Engrg., Philadelphia, Pa.
Engineering Research Associates,

Washington, D.C.

R. V. D. Campbell
J. H. Curtiss

H. E. Goheen

J. W. Mauchly

T. K. Sharpless

C. B. Tompkins

All Computer People

This new group held its first meeting in September 1947
at Columbia University; 75 people were present. I know —
I was there. Shortly afterwards the name was changed, and
the newly formed organization became the Association for
Computing Machinery.

In 1947 it was decided that the dues of the Association
would be $2 a year. It was believed then that this annual
amount would be enough to maintain up to date a mailing
list of computer people which would send out 3 or 4 times
a year a brief mimeographed bulletin of notices of informa-
tion and lists of interested persons. In this way, even a new-
comer with almost no financial resources would have as
much access to crucial information in the computer field as
the old timers would have,

The dues of the ACM have now become $25 a year. Many
of us feel that this is far too much. We feel it is not right
to tax every member to provide those things that only some
members want. Many of us object to such decisions made
by those few members who gravitate into the ruling bodies
of a professional association. Many of us feel that the time
has come to go back to the simple concept of a mailing list
for all computer people costing not more than $2 a year,
less if possible.

Computers and Automation has decided to start a
mailing list of all persons interested in the field of computers
and data processing.

C&A invites everybody who is interested in the field to
send us their name and address, for inclusion in this list,
Computers and Automation’s Universal Mailing List,
CAUML.

We plan that the rules covering this universal mailing list
will be as follows:

1. Anybody who wishes to mail information that bears
some reasonable relation to the interests of people in
the computer field will automatically have per-
mission to mail to this list.

2. The mailing list rental fee will be $20 per thousand
pieces addressed.

3. After deducting from income the reasonable and
necessary expenses for updating and maintaining
the list on some suitable automatic medium like
metal plates, the net income will be contributed
to worthy causes for improving education in the
computer field.

4. An audited accounting will be published in Com-
puters and Automation once a year.

(Please turn to page 18 )

COMPUTERS and AUTOMATION for Januatry, 1968
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Air instead of electricity. Plastic
tubes instead of wiring.

These are the components of fluidics,
anew kind of circuitry that employs a
stream of air (or other gas or liquid)
rather than electrical current to operate
amachine.

UNIVAC pioneering resulted in the
world’s first all-fluidic computer in 1964.

Now it’s three years later, and
research is still in its beginning stages,
because there’s so much left to explore.

Particularly in the areas of relia-
bility and endurance of conventional
computer input and output devices,

because they have moving parts which
can wear out and malfunction.

The beauty of fluidic devices is
that they have almost nothing in the
way of moving parts.

No parts to get stuck or slowed by
extremes of temperature, vibration or
radiation.

This makes them ideal for nuclear re-
actor controls and for space exploration.

At this very moment UNIVAC
is completing work on an experimental
model for the U.S. Army’s Electronics
Command, Fort Monmouth, New Jersey.

It’s a UNIVAC® all-fluidic peripheral
device for processing unit records.

With conventional equipment,
cards get damaged through mechaniecal
handling. UN1vAc fluidic systems
give cards nothing more to contend
with than air.

We're exploring many other
advanced ideas in UNIVAC research
and development laboratories: new
thin film memories, plasma displays,
photochromic storage, to name a few.
No one knows where it will all end. But,
as with many other advanced projects,
we do know where a lot of it began.

UNIVAC

Univacissaving alot of people alot of time.
4-SPERRY RAND

Designate No. 10 on Reader Service Card

The idea behind the most advanced
computer research goes something like this.

T he simple thing that makes a flute play is what makes experimental computers work.



Computer
Program Design

(Southern California)

HUGHES Guidance and Controls
Division has several openings for
qualified persons who have the
ability to create complex digital
computer programs—and the desire
to do the job thoroughly and effi-
ciently. Satisfaction of current
commitments on such systems as:
PHOENIX, IRAM, VATE and ASG-18
requires experience in the design
of real-time command and control
programs, or of software programs
for execution on an IBM 7094 or
GE 635 computer.

.Responsibilities include: specifica-
tion, design, implementation, check-
out and support of computer
programs for a wide variety of
applications including:
= Airborne Navigation & Fire
Control

= Digital Simulation of Airborne
Computer and its environment

a1 Automatic In-Flight & Depot
System Testing

® Assemblers & Compilers

= Automation of Electronic
Equipment Design

Requires: an accredited degree in

Engineering or Mathematics, a mini-

mum of three years of professional

experience and U.S. citizenship.

Please airmail your resume to:
Mr. Robert A. Martin

Head of Employment .
HUGHES Aerospace Divisions
11940 W. Jefferson Blvd. '
Culver City 54, California

HUGHES AIRCRAFT COMPANY
AEROSPACE DIVISIONS

An_equal opportunity employer — M & F

Letters To
The Editor

Simulation Story

Sir:

Would you please give us a quotation
on 200 reprints of the Computed Dis-
play (cover story, November issue)?

We are delighted with the way you
handled this story.

HUBERT M. SNIDER
GE Electronics Park
Syracuse, N.Y.

Printing Error

Sir:

Page 13 of your November, 1967 issue
contains an admission that the September,
1967 cover photo was reversed in error.
You excuse this error with the comment:

“This was a printer’s error, and we

had no way of stopping it. But the

procedure is being improved and it
should not happen again.”

I'm glad you said should rather than
will not happen again. The right-most
miniature in the second row of your
November cover is indeed reversed.

R. F. MICHAELS
Toledo, Ohio

Problems

Sir: -

Problem 6710 which appeared in the
“Problem Corner” of your October, 1967
issue ends with the question: “What
does the program compute?”’ My solution
is that it computes how many readers
will detect that the FORTRAN coding
was omitted from the problem state-
ment!

W. PRESTON HAUPT
Chincoteague, Va.

(Ed. Note — We regret our error. The
problem was reprinted in the November
issue so-as to include the FORTRAN
program.)

Better Insight

Sir:

I recently saw a copy of your maga-
zine in the public library, and I enjoyed
it-very much. I am presently a student
at Mercer County Community College
in the Business/Data Processing Curric-
ulum, and I appreciate your giving me
a better insight into the computer world
through your ‘magazine.

SALVATORE M. ZULLA
Trenton, N.J.

Reapportionment Cases

Sir:
In the September issue of C&A (page

12) you mentioned a New York Court
of Appeals decision re reapportionment.
Could you supply me with a citation to
that decision, or the names of the parties
involved?

MICHAEL A. DUGGAN
Durham, New Hampshire

(Ed. Note — The cases are No. 254,
Jerry lannucci vs. The Board of Super-
visors of the County of Washington and
the State of New York; and No. 255,
The Saratogian, Inc. vs, Board of Super-
visors of the County of Saratoga and
The State of New York and Harry D.
Snyder, Jr., Supervisor of the City of
Saratoga Springs, Intervenor-Defendant-
Respondent. Both cases were tried in the
Court of Appeals of the State of New
York.)

Social Implications Group

Sir:

I have been informed that you have
formed a Special Interest Group on the
Social Implications of Computers. I
would like very much to become a part
of this group.

I would also appreciate having the
names . of others in the field who are
doing work in this area, as I plan to
write to them and organize a list of
ongoing projects.

WILLIAM BAURIEDEL
Chicago, Il

(Ed. Note — The organization that has
the special interest group on social im-
plications of computers is the Association
for Computing Machinery, 211 East 43rd
St., New York, N.Y. We discuss the sub-
ject often, but do not have an organiza-
tion.)

Truthful Facts into Computers

Sir:

I just want to express my agreement
with the point made in your letter on
page 13 of the October, 1967 issue of
C&A: computer people do have a re-
sponsibility to see that truthful facts are
put into computers,

LEON DAVIDSON
White Plains, N.Y.

Art Reproduction

Sir:

I am writing for permission to reprint
three pictures from the “Annual Com-
puter Art Contest” which appeared on
pages 8, 10 and 11 of your August, 1967
issue. The photos will be used in IN-
BUSMAG, the IBM employee magazine
published in India. The pictures we want -
to use are: “Sine Curve Man, 19677,
“Boxes”, and “Seeing Stars.” We will, of
course, include your standard credit line.

H. A. MENDELSOHN
IBM World Trade Corp.
New York, N.Y.

(Ed. Note — Permission granted.)

COMPUTERS and AUTOMATION for January, 1968



Move With Advanced
Computer Technology

At NCR Electronics Division

SYSTEMS FORMULATION

Analysis and development of advanced systems
specifications; consultation on systems design,
hardware configuration, software trade-offs;
analysis of competitive'systems. Applicant
should have familiarity with very high speed
memories, large-scale integration, disc files,
drum files, communications and time sharing
plus related BS degree and 3 to 5 years’ experi-
ence in one or more areas mentioned.
SOFTWARE SYSTEMS

Programmers to develop executive and operating
systems for third-generation computer systems.
Desire experience with medium- and large-scale
general-purpose systems employing high speed
peripheral units, tapes, random-access files, disc
files, drum files, on-line, time sharing and multi-
programming. Requires related BS degree and
3 to 5 years’ directly related experience. Posi-
tions also open for hardware-oriented program-
mers to do systems diagnostic work.

EDP ANALYST/PROGRAMMERS

Analyst position entails systems analysis in
financial and administrative areas. One year of
EDP experience required, degree desirable. Pro-
gramming positions involve accounting and
manufacturing systems. Degree and recent
experience on medium- to large-scale systems
desired.

OPTICAL SYSTEMS

To do computer-aided design of specific elements
in complex optical systems, such as field and
condenser, as well as image-forming elements.

Activity includes optical-electronic lab work, sys-
tems layout and design, technical liaison.
Involves geometrical and physical optics.
Requires BS in physics or optics plus 2.5 years’
directly related experience.

MEMORIES RESEARCH

To design high-speed magnetic memory circuits.
Requires knowledge of nanosecond puise tech-
niques and magnetic memory organization.
Familiarity with plated-wire and mass-storage
memory concepts desirable. Requires BSEE plus
five years' experience.

SYSTEMS ENGINEER

For systems design on advanced computers.
Requires extensive knowledge of memory tech-
nology, systems logic and large-scale integration
as applied to medium- to large-scale general-
purpose computing systems. Minimum of BSEE
and five years’ direct experience required.
LOGIC DESIGN

Several positions available for EE's with 2-5
years' experience in logic design on either
special- or general-purpose equipment. Positions
require thorough knowledge of logic as related
to real-time hardware development or automatic
test equipment.

CIRCUIT DESIGN

Positions for both systems- and device-oriented
circuits men to work either in developmental
projects or standard circuits group. BSEE
required plus 3-5 years' design experience and
thorough understanding of IC technology. Knowl!-
edge of large-scale integration concepts and

NCR Electronics Division is the largest com-
mercial computer manufacturing facility in
Southern California and one of the most
advanced in the world. The Los Angeles plant
and laboratories have recently been doubled,
and an additional manufacturing facility is now
under construction in San Diego. At NCR you
will enjoy stable, non-defense activity in a

thoroughly professional environment. Your job
and your future: the creation of advanced busi-
ness automation for NCR markets in 121 coun-
tries.

Challenge, opportunity and Southern California
are waiting for you. Look into these opportuni-
ties now.

ramifications desirable. Projects include thin-film
memories, IC utilization and development,
project/vendor liaison, systems applications.
FACILITIES/LAYOUT

Work entails projecting needs of expanding divi-
sion, development of proposals, program imple-
mentation. Requires three years of facilities and
layout experience, preferably in electronics
industry; BSIE orequivalent; ability to deal effec-
tively with all levels of personnel. Knowledge of
safety codes desirable.

MACHINE DESIGN

Creative mechanical engineer capable of design-
ing sophisticated manufacturing hardware and
of developing machines to do jobs which here-
tofore have not been encountered. Requires
BSME and minimum of two years’ experience.
CHEMICAL PROCESSES

Positions in both engineering and manufactur-
ing for man with BSChe and 2-5 years’ experi-
ence in electroplating and electrodeposition in
thin and thick films. Thorough knowledge of
related materials, pre-plating surfaces, plating
equipment required. Work entails development
of advanced processes and techniques for com-
puter development and production.

QUALITY ASSURANCE ENGINEERS

Q.C. assignments include process capability
studies, failure analysis, design reviews, estab-
lishment of inspection standards. Position
requires 2-3 years’ experience with EDP equip-
ment, knowledge of magnetic materials, BSME
degree. Reliability positions involve planning,
conducting and reporting reliability tests of
electronic components, assemblies and units.
BSEE required plus experience with reliability
mathematics, computer circuitry. Positions also
available in systems test.

TO ARRANGE A CONFIDENTIAL INTERVIEW

send resume including salary history to:
STEVE WILLIAMS

The National Cash Register Company
ELECTRONICS DIVISION

2838 W. E! Segundo Blvd., Hawthorne, Calif.
Telephone: (213) 777-7344

An equal-opportunity employer

Designate No. 9 on Reader Service Card
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MULTI-ACCESS FORUM

ANY PROTESTS AND OBJECTIONS TO COMPUTERS SHOULD BE DIRECTED AT THE MEN

WHO USE THEM, NOT AT THE COMPUTERS

James E. Harrison
Arlington, Va.

Mr. Warburton’s study of the philosophical sources of man’s
sometime objection to computers is interesting [See Com-
puters and Automation, Oct., 1967, page 12.] First, he goes
off into the classical refuge of learned discussion about Dar-
win, Ireud, Copernicus, etc., and then he proceeds to analyze
why men have objected to the uses to which some computers
are put,

I believe that there is a basic flaw in his discussion, that he
ignores some important facts which surround man’s view of
the electronic beasts he has crcated. It is all very well to
investigate the nature of man and his “soul,” man and his
relation fo “nature,” and 'to write learnedly about their phil-
osophical bases. What Mr, Warburton seems to be doing is
to analyze the analysts, both historical and present, and come
up with many words about criticisms of critics, distrust versus
trust of computers, and whether or not computers can “think.”

The facts which I believe he has ignored are these:

1. Computers are made and controlled by men. They
cannot operate for long without human intervention.

2. Few intelligent men are really worried about com- -

puters. They are worried about what other supposedly
intelligent men are doing and may do in the future
with these sophisticated machines.

3. Historical research seems to have largely failed to en-
lighten modern man. Our current social condition,
except for material wealth, bears out the fact that
we are in approximately the same condition as early
barbaric tribes warring against each other.

4. Computers are being used by men to destroy human
beings on a mass scale. Those same computers are
being used also to improve man’s lot. Both uses are
‘planned, directed, controlled, and can be stopped or
started by men. '

It is pleasant to spend one’s time reflecting on why man
views his computers or other creations in one way or the
other. Philosophical vagaries have occupied man in his spare
time for centuries. But if such pastimes have led us to our
present world condition, then I propose to abandon such pleas-
antries. I nced to think instead about curbing and controlling
the men who use computers to try and destroy the world into
which I and my son were born.

I have never seen a computer that made me afraid. If my
“soul,” or any other part of my being, felt fears, it was be-
cause I looked long and hard at the people surrounding that
machine. I sensed, from other informational inputs, that they
were out to use that machine to irradiate, napalm, bomb, or
otherwise destroy me: just as they are doing to the less for-
tunate citizens of another country, and with help from scores
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of computers. I could be close to top on their list (stored in
a machine memory) of those they will destroy — when con-
venient. All I have to do in order to raise my priority is to
write a little more against thosc men, talk a little more, re-
sist the ugly and historically-based plans for destroying human
beings made by the military-industrial complex, and it could
be not very long before my name is tagged with the fatal
binary mark. I can’t tell where, philosophically, my self-
protective feelings originated; I really don’t care. If Robert
Ardry in “The Territorial Imperative” is correct, and I am
simply a rather advanced species of animal, still I am not
barred from sensing danger, seeing beauty, or wanting to save
my life. T am perfectly willing to be called an animal. Who
cares about the semantics of whether I am human or animal?
Perhaps my “dignity” or “meaning” is simply to want to live
peacefully until my body will no longer function because of
cellular breakdown.

On the other hand, I have seen dedicated men who use
computers to help people reach old age with minimal pain
and problems. I am not afraid of those men. They are trying
to.save my life, not take it, by using computers. But again,
the computer is simply a tool. People make it work toward a
positive or negative effect on my life.

In sum, I have absolutely no objection to computers, phil-
osophical or otherwise: only to the destructive uses to which
man is putting them. Minds as fertile as Mr. Warburton’s
could better be directed to the question, “Is there a real basis
for human objections to certain computer uses? and should
we do something about these adverse uses?” The traditional
Christianity he refers to has failed miserably. Christian phil-
osophy has bred the “moral war” supported by some Catholic
Cardinals; theology and Christian philosophy defends it on a
seemingly logical basis. A friend of mine receives a statement
of his contributions toward the work of God each month, and
it is prepared on a computer by those same Christians.

My concern, unlike Mr. Warburton’s, is not whether my
nature is two-part or one-part, but whether we can control
the computer-users who have produced what scems a near-
Fascist government in the United States: whether we can
direct the use of computers toward helping mankind instead
of destroying it. But the tension in my “conceptual frame-
work” is not caused by computers. It is caused by animal or
human fear (whichever you choose) generated by observing
the direct action, direct result, and immediate death of some
of those opposing some powerful American computer users.

Light the burner on your kitchen stove; put your finger di-
rectly into the flame. Long before you have time to philoso-
phize on the nature of fingers, the rate of flesh carbonization,
or why you feel fear for your entire being, you will have felt
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fear and jerked your finger and probably your whole body
away from the flame. Only then can you afford the luxury of
activity analysis: after you have done something about the
immediate danger.

Each time I go near the Pentagon, I think about the com-
puters whirring away inside. I have inside myself a fear gen-
erated by the organization, and the men inside at their con-
soles, and it makes hackles rise up on the back of my neck.
Dogs and other animals show the same reaction when

threatened. Animal or human, the basic instinct of self-preser-
vation operates.

If we can find a way to control certain classes of computer
users (people), then I think computers as machines will cease
to worry anybody. .

I would like to invite Mr. Warburton to discuss the rela-
tive merits or objections of using computers for war or for
mankind’s benefit.

SOVIET LAGS IN USE OF BUSINESS COMPUTERS, BUT PLANS NETWORK THAT WILL RUN

ENTIRE ECONOMY

(Based on an interview with Richard Judy, Professor
of Economics and Computer Sciences, University of
Toronto, reported by the Toronto Globe and Mail,
October 28, 1967.)

The Soviet Union is at least a decade behind North
America in computer applications for general business. The
Soviets have developed sufficient computer capability to make
Sputnik possible, build a strong anti-missile defense system,
and carry out advanced work in nuclear physics. Yet Soviet
offices still rely on the abacus and desk calculator to carry
out normal accounting operations, such as payroll preparation.

The Soviet is now trying to develop a mathematical model
of the entire economy that would allow optimal planning
and control of the economy. Soviet managers have been
debating for some time the role the computer should play

in the economy. The complexities of managing a vast,

centralized state pose basic problems in paperwork and
communications.

Two years ago a Soviet economist warned that by 1980
the country would require at least 100 million people simply
to do the state’s paperwork, unless widespread use was made
of computer systems.

And beyond this, the Soviet looks upon cybernetics —
basically the science of control and communications between
man and machine — as part of the basic philosophy of the
state.

Most Soviet computer work to date has been directed
toward the needs of mathematicians and scientists. Soviet
programming, input-output units, and supporting equipment
is weak and unreliable. While North Americans are blasé
about print-out units that produce mountains of paper at
the rate of several hundred lines a minute, the Soviet has

only recently developed units capable of printing in alpha-
betical or numerical characters. These are not yet reliable.

There are serious reliability and quality problems with
tapes and tape drives, too. One Soviet scientist has said it
is impossible to store anything on a Soviet tape and expect
it to last longer than a month.

The Soviet has serious programming difficulties, but is
trying to develop software libraries. Until recently, it was
still programming in machine language, and had no equiva-
lent of computer languages such as FORTRAN or COBOL.
It has now been agreed that ALGOL will be the standard
computer language in the Soviet Union, but it is only start-
ing to be used.

One reason for Soviet computer difficulties has been poor
organization. Whereas in North America the computer manu-
facturer is responsible for installing the computer, developing
supporting programming, and putting the system in dperation,
this has not been the case in the Soviet Union. There the
manufacturer until recently was responsible for making the
computer only, and in large measure the assembled com-
ponents were supplied by other industries. Now the Soviet
Government has put design production and programming all
under one roof, in the Ministry of Radio Industry.

National planning right now is being done on a rough and
ready basis, with many errors. But once the Soviets decide
to give high priority to something, they have the power to
mobilize remarkable resources. That is exactly what is hap-
pening in the Soviet computer world today.

IMMEDIATE NATIONWIDE INFORMATION ABOUT JOB VACANCIES IN ENGLAND

Based on a report by

Richard Wagner

in The Times

London, England, Nov. 6, 1967

The Ministry of Labour is to spend £500,000 on computer
facilities for handling Selective Employment Tax calculations
and which will be the first stage of what could become a £1m
complex linked to every employment exchange in Britain, to
provide immediate information about job vacancies.

If the scheme comes to fruition, it will be by far the largest
multi-access installation in Europe. It is seen by the Minis-
try of Labour as a further development in shaking off the
“dole queue” picture of employment exchanges. With the
computer, the Ministry hopes to match man and job system-
atically, and provide better labour market information for
both employers and workers.
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The 970 exchanges in England, Scotland, and Wales place
1,500,000 able-bodied adults each year, and provide other
aids to mobility and replacement at an annual cost of about
£8m.

Using the computer will not replace individual judgment
by Ministry officers, but it should make it easier and quicker
to match vacancies and applicants, especially where applicants
are mobile.

Similar schemes have already been tried in several European
countries, but have so far failed to achieve their full potential
because of technical difficulties.
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AUTOMATED TEACHING IN BIOLOGY SAVES MONEY AT FRASER UNIVERSITY

(Based on a report in the Winnipeg Free Press, Win-
nipeg, Manitoba, Canada, October 11, 1967.)

Officials at Simon Fraser University in Burnaby, British
Columbia (a suburb of Vancouver) have discovered that
modern, automated teaching methods are not only effective,
but also save money.

The University contains a laboratory where first-year
biology students receive their instructions from a combina-
tion of tape recorders, slide projectors, film loop projectors,
models, and specimens, rather than teachers. Students sit
in booths and listen to taped lectures on aspects of biology
which are keyed to a slide or film presentation. Assignments
and lab exercises also are given by tape.

Students can go for lab instruction when they please, and
take as long as they want going over it. They meet once a
week in groups with a professor for discussion.

The approach is based on recognition that different kinds

DPMA 1968 RESEARCH GRANTS AVAILABLE

Data Processing Management Association
505 Busse Highway
Park Ridge, Ill. 60068

The Data Processing Management Association (DPMA)
will again sponsor a Research Grant program for doctoral
candidates. A number of individual awards of up to $2000
will be made to candidates who perform the necessary re-
search and prepare doctoral dissertations in the .field of data
processing systems and management. The research should
be directed toward methods of management planning, con-
trol, organization, and decision-making with regard to auto-
matic data processing technology.

of learning occur through different sensory organs. For ex-
ample, persons don’t learn how to operate sophisticated scien-
tific equipment just through a visual description, because this
is too fast. They need to hear instructions. When a variety
of signals are “sent” to the student — and the student has
control over his own rate of learning — he learns faster
and better.

There’s not much saving on personnel costs, for while
fewer professors are required, more technical support people
are needed. But less money is spent on equipment at Simon
Fraser than at a regular university, because equipment is
utilized to a greater degree. It is estimated that under con-
ventional methods, it would have cost the University $500,000
for microscopes for first-year biology, but with the auto-
mated lab it cost only $100,000.

Applicants must be doctoral candidates at accredited gradu-
ate schools. The doctoral committee must have already been
appointed by the university, and the proposed research, in-
cluding content and methodology, must have been approved.
A copy of the accepted manuscript is to be submitted to the
Association, which will have first option to publish.

Applications for 1968-69 grants must be received at DPMA
International Headquarters no later than March 1, 1968.
Additional information and application forms can be ob-
tained by writing to the address above,

FIFTH ANNUAL COMPUTER PROGRAMMING CONTEST FOR GRADES 7 TO 12

Association for Educational Data Systems
Programming Contests

Computer Instruction Network

607 Chemeketa N.E.

Salem, Oregon 97301

A contest designed to stimulate inventive interest among
young students in the computer programming field is being
sponsored for the fifth year by the Association for Educa-
tional Data Systems (AEDS). April 8, 1968 is the deadline
for entries. Students in grades 7 through 12 are eligible to
enter.

The grand prize winner will receive a $150 U.S. Savings
Bond, plus an all-expense-paid trip to the 1968 AEDS Con-
vention in Fort Worth next spring. The winning pupil’s
teacher also will receive an all-expense-paid trip to the
convention.

Second prize awards of $50 U.S. Savings Bonds will be
given, and students who submit projects are also eligible

12

to receive a one-year subscription to a professional pub-
lication.

A project may be submitted by an individual or by a team
of two or more students. In the event that the project win-
ning the grand prize is submitted by a team, the team must
select one of its members to make the trip to Fort Worth.

Students wishing more details and an application blank
should write to the AEDS Programming Contest at the above
address.

The 1967 winner was Richard Baum, a 12th grade student
at Abraham Lincoln High School, Brooklyn, N.Y. His proj-
ect, “Simulation of an Orbital Rendezvous and Docking
Maneuver on a Small Digital Computer” was written to
operate on a Monrobot XI computer.
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ACM SIGPLAN TO SET UP REGISTRY FOR SOFTWARE NAMES

Arnold D. Sobol

SIGPLAN Registry Subcommittee
Lockheed-California Co.
D/83-13, Bldg. 66, Plant A-1
P. O. Box 551

Burbank, Calif. 91503

With the explosive growth of computing, and especially
computer programming, the problem of duplication among
software names and acronyms is growing ever more acute.
To tackle this problem, the Special Interest Group on Pro-
gramming Languages (SIGPLAN) of the Association for
Computing Machinery (ACM) has established a Registry
Subcommittee to maintain a registry for the names of
computer programming languages, and for major, publicly-
reported software packages, where inadvertent duplication
of names could cause confusion in the computing literature.

The services to be provided by the SIGPLAN Software
Registry will include the following:

1. Register submitted names and acronyms. Duplicates
would be registered, but submitters would be in-
formed of previous registrations and their legal status,
and advised to cancel their entry and make some
other choice.

2. Answer queries regarding registered names and
acronyms.

3. Annually solicit and regularly accept revisions to
existing entries.

4. Annually publish the complete register.

It is expected that the creation and maintenance of the
SIGPLAN Software Register will be a considerable under-
taking. A retrospective literature search is under way to
compile an initial version of the register, and a continuing
literature search will be conducted for reports of new pro-
gramming languages and software packages. These would
be entered in the register, and the authors would be sent
a copy of the entry, and also a form letter inviting them to
complete, revise, or validate it. Should a name or acronym
thus uncovered be already registered, the author would be
informed of this and advised to consider a change.

AMERICAN SOCIETY FOR INFORMATION SCIENCE IS CREATED

Dr. Bernard M. Fry, President

American Society for Information Science
2000 P St. NW

Washington, D.C. 20036

A new professional society was created in October, 1967
at the National Convention of the American Documentation
Institute, when that group voted to reconstitute itself as the
American Society for Information Science.

This change reflects great development in information
science, and the next 30 years are certain to witness further
tremendous developments in information science. The Amer-

ican Society for Information Science aims to provide leader-
ship in this field.

Information science deals with the diverse fields that com-
prise communication: recording, microfilming, indexing, ab-
stracting, translating, filing, storing, retrieving, publishing,
and disseminating the ever-growing output of research data
in all fields of knowledge.

INTERNATIONAL GROUP FOR ADMINISTRATIVE DATA PROCESSING IS FORMED

American Federation of Information Processing Soci-
efies

345 East 47th St.

New York, N.Y. 10017

A special-interest group on administrative data processing
(ADP) has been organized under the auspices of the Interna-
tional Federation for Information Processing (IFIP). Called
the “IFIP ADP Group” (IAG), the new organization has
as its basic aim the international interchange of information
in the field of data processing as applied to public and busi-
ness administration. Up to this time, there has been no
international organization specifically concerned with the ad-
ministrative field.

The IAG has begun publication of a bi-monthly bulletin
(in English) containing news of international activities, in-
cluding reports on special projects ungertaken by the group
itself. It also publishes a monthly journal of documentation
abstracts (in English, French and German) of important
papers in the field of ADP. Several special technical reports
have been produced in English, including a survey on Net-
work Analysis and another on Automatic Literature Pro-
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cessing. ‘A quarterly technical journal, which will make
available in English original papers and papers that have
previously had limited distribution in other languages, is
planned for the near future. The Group will also sponsor
occasional international symposia on subjects of broad inter-
est in the ADP field.

Subscription to the publications and other services of the
IAG are provided automatically to “partners” of the Group.
Any company, computer center, interested organization, or
individual may become a “partner” by application to the
Group and payment of a $100 annual fee.

Further information and partnership applications forms may
be obtained from AFIPS Headquarters at the above address.
Organizations outside the United States may write directly
to TAG Headquarters, 6, Stadhourderskade, Amsterdam W,
1, Netherlands,
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ACM NATIONAL CONFERENCE IN AUGUST 1968 — CALL FOR PAPERS

Marvin W. Ehlers, Program Comm. Chrmn.
Ehlers, Maremont & Co., Inc.

57 West Grand Ave.

Chicago, lll. 60610

The 1968 National Conference und Exposition of the
Association for Computing Machinery will be held in Las
Vegas, Nevada, August 27-29, 1968. Papers are invited for
presentation at sessions. Areas of interest are suggested be-
low as a guide for submission of papers:

On-line Automatic Indexing and Classification
Simulation of Continuous, Discrete and Combined Systeims
New Applications of Simulation Techniques
Selection and Training of Computer Personnel
Administrative Applications in the University
Computational Techniques in Civil Engineering

Data Management for Urban Planning

Techniques for Symbolic and Algebraic Manipulation
Computer Graphics

Computer Assisted Instruction

Design Automation

Language Implementation Tables and Techniques
Artificial Intelligence

Data Transmission for On-Line Terminals
Certification of Numerical Routines

Interactive Numerical” Analysis

General Purpose Mathematical Programming Systems

On-line Programming Languages: Alternative Approaches
General Purpose Languages
Development and Operation of Remote Access Utilities
Priciug Strategies for Computing Centers
Real-time Systems — Operations and Applications
Testing and Conversion of Real-Time Systems ’
Systems Acceptance Criteria
Evaluation of Computer Installations
Only papers which have not been presented or published
previously should be submitted. Each paper must include
an abstract of 100-150 words, and a text not to exceed
7,500 words.
Five copies of the abstract and of the entire paper must be
submitted to me at the above-address by March 1, 1968.

DECEMBER EDITORIAL — CORRECTION

The hypothesis that the word “hypotenuse” is spelled
“hypothenuse” is incorrect — we regret the uncorrected error
in our editorial last month, Computers and Automation,
December, 1967, page 6, eighth paragraph.

Help stamp ou
dropouts

Clean
tape heads

with
MS-200"

Oxide dust on tape heads is a frequent
source of dropouts. Some computer
operators still clean heads with swabs, but
many have found a better way: MS-200
Magnetic Tape Head Cleaner. MS-200
sprays away dust and dirt in seconds. You
can save even more time by applying

it while tape is running. Finally, computer
users report more than twice as many
passes of tape between cleanings with
MS-200 as with swabs. Recommended by
leading computer and tape manufacturers.
Write on letterhead for literature

and prices.

miller-stephenson
chemical co., inc.

ROUTE 7, DANBURY, CONNECTICUT
*U.S. and foreign patents pending
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Prospects in Municipal Information Systems:
THE EXAMPLE OF LOS ANGELES

Takuji Tamaru
General Manager
Data Service Bureau
Los Angeles, Calif.

“Los Angeles’ move to centralized data processing is proving its worth.
The Data Service Bureau budget is a little higher today than the cost
of the separate data processing facilities existing four years ago — but
for the modest cost increase, the Bureau is handling a workload that
has more than doubled.”

The City of Los Angeles, which currently includes 2.7 mil-
lion residents served by 47 separate departments and bureaus
with a staff of 32,000 employees, is considered one of the pio-
neers in the application of automatic data processing tech-
niques to municipal government. As early as 1922, the Los
Angeles Police Department mechanized tabulation and anal-
ysis of crime statistics and developed novel search techniques.
This was followed in 1925 by the first automatic operation
for utility billing in the world, inaugurated by the L.A. De-
partment of Water and Power.

In the 1940’s the city’s Civil Service Department began
scoring examinations and preparing eligible lists by ma-
chine, and the City Controller and City Clerk started using
ADP systems for processing payrolls, sales taxes, business
licenses, and the like. When first and second generation elec-
tronic computers and tape systems became available in the
1950’s, Los Angeles was one of the first municipalities to
install them.

Thus it is hardly surprising that in late 1963, when it was
decided to halt proliferation and dispersion of data process-
ing facilities, the City had 12 installations in various depart-
ments, ranging in size from an EAM system with a machine
rental of $9,000 per year to a complex EDP facility compris-
ing three computers and extensive associated equipment.

An earlier study and an Administrative Services Review
Committee had established that centralization of all data
processing was required to eliminate wasteful overlapping and
duplication of data processing applications in various City
departments, and to achieve maximum economy, efficiency,
coordination, and control. Moreover, only a centralized DP
facility would make possible the later implementation of a
unified municipal information system designed to assist all City
levels in their operational and planning functions.

In December 1963, the City Council passed an ordinance

Takuji Tamaru was appointed General Manager of the
City of Los Angeles Data Service Bureau in the spring
of 1966, after a nationwide, competitive examination.
He is assisted by a staff of 200 analysts, programmers,
systems specialists, operators, and clerical personnel,
who are divided into three major divisions: Systems,
Operations, and Data Control.
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that established a Data Service Bureau (DSB) for centraliz-
ing all data processing functions of the City except those of
the Department of Water and Power. These were considered
too large and specialized to be advantageously consolidated.
Interim control and management of the Data Service Bureau
was to reside in the City Controller. Final control of the
DSB was to pass to a seven-man Board of Administration, in
which various City elective and appointive officers were to
be represented under the chairmanship of the City Adminis-
trative Officer.

Three Phases to LAMIS

The ultimate objective of centralization — the development
of a Los Angeles Municipal Information System (LAMIS,
for short) —is to be achieved through an eight-year Master
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Plan, which is divided into three major phases. Phase I con-
sisted of overall plans and implementation schedules; specifi-
cations, selection of, and training for new-gencration comput-
ing equipment, .and physical consolidation of existing ADP
facilities. Phase II comprised installation and implementa-
tion of IBM System/360 Models 30 and 40, the necessary
system redesign and conversion of existing punched card ap-
plications and computer programs, and also the conceptualiza-
tion of new applications. Phase III covers reconceptualiza-
tion and redesign of the various applications and subsystems
into a coordinated municipal information system. The entire
plan is to be completed by 1972.

The planning phase (Phase I), resulting in physical con-
solidation of the Gity’s ADP facilities under the roof of City
Hall, was completed in late 1964. By that time the Data Ser-
vice Bureau was running 450 applications for 44 separate
departments or offices, with the jobs ranging from payrolls to
engineering computations.

The decision to install the medium-scale System/360
Models 30 and 40, each with a full Operating System, was
arrived at through extensive study and analysis by a special
task force. The decision not only provided Los Angeles with
a new generation data processing potential equal to or ahead
of that of any governmental organization of similar size, but
also yielded a number of significant additional advantages:

e The system was compatible with existing computers
and programs such as the IBM 1401. Planned expan-
sion would not require a change in program logic or
new input/output devices.

e The 1401 Emulator (delivered with Model 30) would
permit a smooth transition of existing EDP applica-
tions to the new computer, with reprogramming to
follow.

® System/360’s capacity to perform binary and decimal
arithmetic operations concurrently would permit pro-
cessing of scientific, engineering, and accounting appli-
cations on the same system with good efficiency.

The use of the full Operating System — though one of the
smaller operating systems could have been used initially —
was anticipated to yield an immediate increase in system
throughput and continuous processing of a vast number of
jobs written in a variety of source languages. It was also
expected to provide the DSB staff with the necessary experi-
ence for phasing in multi-programming and a number of
on-line and real-time applications. Further it was hoped that
05/360 would materially lighten the programming effort for
future applications through program segmentation and better
diagnostics, and would provide a consistent job priority sched-
uling and job accounting system.

The System/360 Model 30 was delivered and installed in
December 1965, and the basic programming became available
in January 1966. The equipment consists of the 2030 central
processing unit with 65K bytes storage, two selector and one
multiplexor channels, four 2402 nine-track dual-drive mag-
netic tape units, one 2404 tape unit and control with a seven-
track drive, a 2311 disk drive and control unit, the 1403
printer and 2540 card read/punch with their control unit,
and 1052 printer-keyboard and 1051 control unit. The latter
are part of a 1050 data communications system with eight
remote terminals which are presently used off-line. The
computer also was equipped with the 1401 Emulator.

The Model 40 was delivered and installed in November
1966. Its configuration is similar to that of the Model 30,
but the 2040 central processing unit has more than 131K
bytes storage capacity and there are an additional five 2400
series magnetic tape units and three 2311 disk drives. The
1401 Emulator was not needed, since the Model 40 is used
primarily for implementing new applications.
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Redesign, Reprogramming and Emulation

At the time of System/360 installation, the Los Angeles
Department of Public Works had 197 separate punched card
(407-EAM) applications requiring over 7000 hours per year
of 407 running time. The redesign and conversion of these
applications into a unified information system, capable of
running cfficiently on the new computers, is a major undertak-
ing still in process. Also requiring conversion were the more
than 560 1401 programs and 240 SPS programs. Three tech-
niques are being utilized for this purpose:

1. Use of the Emulator as a transitional aid;

2. Redesign and reprogramming in System/360 COBOL
or FORTRAN 1V for engineering and scientific pro-
grams;

3. Reprogramming in System/360 Assembler Language.

Emulation has proved successful. Actual running time of
most programs on the Model 30, using the compatibility fea-
ture, was on the average two times faster than on the existing
1401 computers. Successful Emulation permitted the return
of one of the 1401’s as early as December 1965.

Reprogramming of 1401 programs written in AUTO-
CODER language (as well as new applications) into Sys-
tem/360 COBOL language ran into some difficulties. Most
were due to the use of the relatively small E-level compiler —
the only one available at the time — in conjunction with the
highly sophisticated full OS/360 Operating System. The fact
-that our then understaffed Data Service Bureau had to learn
to cope quickly with this complex operating system did not
help matters any.

However, by the middle of 1966, the operating system and
the COBOL compiler were operating in a satisfactory manner
and the huge task of program conversion has now been more
than half completed. A number of 1620 scientific programs
have also been successfully converted to the OS/360 FOR-
TRAN IV Compiler. In a few cases, where running efficiency
was highly important, conversion to the Assembler language
was carried through.

To run the vast and highly diversified applications of a
city the size of Los Angeles on computers without an effective
operating system 1is virtually unthinkable, if not impossible.
This is true not so much because of the advanced features —
multiprogramming, real-time on-line processing, time-sharing,
etc. — which some operating systems can provide, but pri-
marily because of such fundamental capabilities as smooth,
programmed job flow, priority job scheduling, data manage-
ment, file maintenance, and flexible, automatic allocation of
system resources. Operating System/360 maintains the flow
of DSB services around the clock, virtually without operator
intervention, and provides extensive job accounting, along
with a complete log of Data Service Bureau activities. This,
in turn, yields the information we require to evaluate the
effectiveness of the installation.

The general operation of OS/360 may be understood by
reference to the simplified block diagram (Fig. 1). The
Operating System, located in disk storage, consists essentially
of a complex control program and a number of processing
programs. The control program, acting on control card speci-
fications, directs the operation of the entire system, supervises
the job flow through the system (job management) provides
job and input/output device scheduling, and controls the
location, storage, and retrieval of data (data management).
The processing programs include RPG, Assembler and Com-
pilers, sort merge programs and utilities, and of course, our
own application programs. Control functions fall into three
major categories: data management, job mangement, and
task management.
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Data Management

Data management enables the systematic classification, iden-
tification, storage, cataloging, and retrieval of all types of data
and programs processed by the operating system. The system
controls physical location of data and allocation of storage
space. The programmer need not know the actual location,
but can retrieve the data or program by its symbolic name.
Data management also includes the function of an expanded
Input-Output Control System (IOCS) through pre-written
sets of instructions. The input/output specifications need not
be supplied until a job is ready for execution; this permits
programs to be designed, debugged, and inter-changed inde-
pendently of the I/O devices required at execution time.
Data management, finally, provides protection of security
files—on reading or writing — through the use of “pass-
words” supplied by the console operator. Each city depart-
ment has access only to its own files. The assurance of privacy
of departmental security information was a major factor in
overcoming resistance to centralization of data processing
facilities. As a further safeguard, all DSB operating and pro-
gramming personnel have been bonded.

Job Management

Through job management, the operating system assures a
continuous and orderly flow of jobs. Routine job activities
are performed automatically. For example, if the operating
system cannot complete a job because of programmer error, it
automatically skips to the next job. The functions of the
console operator are performed in advance through a job
control language, which defines an orderly, sequential stream
of jobs.

Job management is performed primarily by two program
modules known as master scheduler and job scheduler, along
with several supporting routines. The master scheduler serves
as a two-way communications link between the operator and
the system. For example, by issuing commands to the master
scheduler, the operator can alert the system to a change in
status of an input/output device, or direct it to process mes-
sages from remote terminals concurrently with job processing.

The incoming job stream is read and analyzed by the job
scheduler. It first collects and organizes all program and file
requirements for each step of the job and allocates the neces-
sary input/output devices. The job scheduler next requests
the supervisor program to initiate the job step, which thereby
becomes a “task” to be handled by the CPU.

While most of the Data Service Bureau jobs are in sequen-
tial order for batch processing, there are also available the
optional multiprogramming features that enable several jobs
to be processed concurrently and to be rescheduled in the
order of their priority. Three job priorities are presently

SIMULTANEOUS. PERIPHERAL OPERATIONS ON-LINE (SPOOL)

Console

Job Output

&3 Operator Job Input
5% “
= Control
Cards
[
Data Management
h 4
Master Job
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Language Processors

Report Program Generators
4 Assembler

Compilers (Cobol, etc.)

Service Programs

Linkage Editor
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v

Application Programs

v
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(Interrupt Handling, /0 Allocation |4 Payrofls
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v
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Fig. 1 Organization of Operating System / 360

COMPUTERS and AUTOMATION for January, 1968

assigned. The job scheduler also permits concurrent periph-
cral operations, allowing the operator to mount disk packs or
tape reels for one job while other jobs are being processed.
Additional routines enable the system to spool such peripheral
tasks as card-to-tape data conversions without delay.

Task Management

Task management allows several tasks to be processed con-
currently and automatically, thereby increasing throughput.
A task is any unit of work (job step) to be done by the CPU
under the direction of the supervisor. The supervisor consists
of a series of programs and subroutines that perform such
varied control functions as interrupting the main program to
gain access to the CPU; “attaching” and “detaching” tasks
and dispatching them to a task queue; allocating main storage
space and, when feasible, sharing areas of main storage among
routines (overlay); scheduling input/output operations; recog-
nizing exceptional conditions and errors; and supervising the
concurrent execution of programs and routines.

1. Uniform Payroll System.

2. Modern Accounts Payable System (MAPS).

3. Coordinated Inventory Control System (COINS).

4. Sanitation Management Information System (SAN-
MIS).

5. Automated Library Technical Services (ALTS).

A major benefit of multiprogramming is more efficient allo-
cation and sharing of the computer’s basic resources. The
basis for it is a continual switching of control, or interleaving,
of tasks, which may take place on two levels: (1) between
tasks of the same job or job step (called multitasking); or
(2) between tasks that are part of different jobs (called multi-
jobbing). While we have hardly begun to experiment with
multiprogramming some of our major applications, we have
found that it results in a noticeable stepup of Data Service
Bureau activity.

New Applications for LAMIS

During 1966 and early 1967 the Data Service Bureau im-
plemented five new major System/360 applications:

The first three (Payroll, MAPS, and COINS) interphase
with each other at many points and are used for performance
budgeting, a biweekly checkoff of departmental performance
versus budget allocations. They provide the initial data base
for Phase III of the plan — the achievement of a coordinated
municipal information system.

The uniform payroll system, written in COBOL, consists
of more than 50 separate programs and is a horizontal sub-
system which embraces all City departments and bureaus.
This system must run with top priority on a biweekly basis
on both the Models 30 and 40.

Modern Accounts Payable (MAPS), which runs on the
Model 40, is an advanced system for paying vendors and
others doing business with the City. A uniform, punched pur-
chase order serves as master document for all transactions
(verification, receipt, etc.), thus bypassing the vendors’ in-
voices usually required for payment. MAPS reduces clerical
work, speeds payments to vendors, and as a built-in bonus,
permits the realization of enough in cash discounts to justify
the initial cost of the system.

The Coordinated Inventory Control System (COINS), now
nearly complete as a2 Model 40 production program, provides
purchasing agents for the first time with information on type
and quantity of supplies held in the inventory of various
departments.

SANMIS is a sophisticated information system that supplies
sanitation management and first level supervisors with the
data they must have to effectively control the City’s $16 mil-
lion per year refuse collection program. Data on tonnage by
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load, man-hours worked, and miles driven by each of the
City’s 400 refuse trucks is collected through six remote 1050
data communication terminals, which feed into the central
printer-keyboard at the Data Service Bureau. The informa-
tion is processed and redistributed to district collection fore-
men. Exception reporting informs higher level management
of conditions that may require decisions; for example, break-
downs or abnormal overtime and tonnage trends. Long-range
planning is facilitated through computer-aided statistical anal-
ysis and forecasting techniques based on the information
collected. Payroll data and information for performance
budgeting is also extracted from the basic data, making the
operating system compatible with the city-wide information
system. SANMIS is presently being run off-line, but will be
connected shortly to the multiplexor channel of the Model 40
computer as an on-line application.

The Automated Library Technical Services are conceived
as a five-part program for developing a fully automated in-
formation system for the Los Angeles Public Library. Pres-
ently implemented are two parts— patron registration and
book ordering. The registration system automatically main-
tains the records of more than 800,000 library users and keeps
track of loans, overdues, and fines. The City purchases more
than 267,000 books (62,000 titles) annually, which used to
require over $130,000 just to place the orders. Now, a 1050
has been installed at the chief source of the City’s books in
Reno,*Nev., eliminating clerical work and substantially speed-
ing book ordering. The system also handles book status
reports and various accounting and budget control functions
not heretofore performed. Though presently off-line, the
library terminal will soon be on-line to the Model 40; the job
will then operate as a once-a-day background program.

Finally, daily operations and transactions of the Los An-
geles Harbor Department are presently being reported off-
line via a 1050 located at the port. This will also operate
on-line. Some daily operations will also be transmitted to a
master file on an exception basis. A daily report will be
returned to the Harbor Dept.

Looking to the Future

Realization of the Los Angeles Municipal Information Sys-
tem, through development of new applications and subsys-
tems, is progressing at a rapid pace. At this writing, a Civil
Service Examination File and Retrieval System, processed
and stored on the Model 40, is nearing completion. Within
the next year or so, library services will be expanded to in-
clude remote information retrieval of the entire catalog of
shelf titles through ten on-line terminals. This will be fol-
lowed by an automated circulation system using remote
transactors. The Police Department’s Wants & Warrants
tape file will be converted to mass random access storage and
placed on-line for real-time processing. Later, this operation
will be transferred to Los Angeles County for eventual con-
solidation into a national police information network.

A little further in the future, when we have built a com-
prehensive data base serving all City departments, we intend
to bring this information repository to the entire community
through a city-wide network of Branch Administrative Cen-
ters. These little City Halls will be linked by an information
network operating via on-line time-sharing and message
switching. Los Angeles’ move to centralized data processing is
proving its worth, and paying off financially. The Data
Service Bureau budget is a little higher today than the cost
of the separate DP facilities existing four years ago, but for
that modest cost increase the Bureau is handling a workload
that has more than doubled. Finally, the stage has been set
for continued expansion to better serve the needs of a com-
munity which is still growing rapidly.
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EDITORIAL
(Continued from page 6 )

What about “junk mail”?

What is one man’s junk mail is another man’s valuable
information.

In the office of Computers and Automation we receive
over 600 pieces of mail each week. Of this a goodly portion
consists of publicity releases — unsolicited — about new
products, new installations, new contracts, new equipment,
new software, coming events, From this unsolicited mail we
fill several wastebaskets a day — but also we find out much-
news, many ideas, and every now and then something of
great interest and importance to us.

We hope to develop C A U M L eventually into a more
selective list. In the days to come when computers can work
well with a list of 200,000 names, we hope to attach signals
to the entries of names and addresses, so that the request
“please do not send me mail on subjects ........ccccovvrnunnn. be-
cause I am not interested” will automatically be fulfilled.

If you wish to have your name and address included in the
C A U M L, please circle no. 1 on the readers service card.
Or write us a request on any convenient piece of paper.

For example, some of the kinds of material that may be
mailed to part or all of this list will be:

— an announcement of a new small-scale general-purpose
computer;

— announcements of courses, seminars, conferences, and
meetings;

— calendars of coming events;

— tables of contents of issues of magazines in the com-
puter field, etc.

By now there are more than 200,000 people in the com-
puter field. The largest existing commercial (non-manufac-
turer) mailing list is apparently about 60,000; its use is re-
stricted to the publishers of oné magazine. Of commercially
available mailing lists, probably the largest single list is
about 35,000 names. Societies are limited to persons who
will pay dues. Paid circulation magazines are limited to those
persons who will pay the subscription cost. Controlled cir-
culation magazines are limited to the number of persons
that advertisers are willing to subsidize the magazine to try
to reach, i.e. the number that advertisers think “exert a
possible buying influence.” Most controlled circulation maga-
zines therefore cannot currently go over about 60,000 cir-
culation. So it is silly to try to cover the computer field of
over 200,000 persons with the existing pattern of rentable
mailing lists. A universal mailing list is needed in the com-
puter field.

| Sy YONV § G,~M~QT
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7 -C(()Inlllputer

for

' experts.

Part1:

1. Open ended time-sharing PDP-10's are being
delivered. Other companies delivering time-
sharers are

2. Complete time-sharing software is now being
delivered with the PDP-10 hardware, Others
delivering completely integrated hardware /
software time-sharing systems are

3. Digital's PDP-10 can directly address up to
262,144 36 bit words. It has a 1 usec memory

cycle time, a logically complete order code,

7 fully nested programmable interrupt levels,

16 accumulators (15 of which can be used as
instantaneous index registers), a high speed, full
word multiplexer, and floating point hardware. An
equivalent computer might be

4., Basic PDP-10’s go for as fow as $113,000 but
most customers usually buy everything they need
to solve big problems. The typical PDP-10 time-
sharing system actually sells for.between
$300,000 and $400,000. An equivalent problem
solver from another company probably costs

5. General purpose, multi-user PDP-10 systems
can handle multiple jobs simultaneously —
conversational time-sharing, real-time simulation
and control, batch processing. What other
computing system can do this? — . |

6. How much does it cost?

7. PRIZES: Part one of this quiz will be followed
by part 2 and part 3. What, beside a PDP-10
brochure, do you consider an appropriate prize
for answering all questions in the three parts
correctly ? i And what
would you consider an appropriate prize for the
man who suggests the most appropriate prize ?

Send Entries to. Dept. A, Digital Equipment Corp.,
Maynard, Mass.

dlilaliltlall
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A Glimpse at the Future in Computer Centers —

THE TECHNICAL COMPUTER CENTER AT

Technical Computer Services Department
Ford Motor Company
Dearborn, Mich. 48121
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Figure 1. Configuration Diagram of the Ford Technical Computer Center
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" FORD MOTOR COMPANY

“The Technical Computer Center now includes 22 major computer
systems built by 10 different manufacturers. Quver 150 remote terminals
or computer sub-stations can access the system through standard phone
lines — and more than 100 people per month are being trained in the
use of the time-sharing system, the use of the BASIC programming
language, and the use of fundamental programming techniques.”

The FEngineering Staff of the Ford Motor Company oper-
ates one of the largest technical computer complexes in the
world. “Automotive Industries” in a comprehensive survey
rated the Tord installation as “the most ambitious and
advanced complex to be found at the present time.” The
computer facility serves Ford opevetions throughout the
United States znd overseas via a transatlantic link. A num-
ber of vendors and universities also have access to the center
in cases where their efforts are of mutual interest to the
company.

The heart of the computing complex is a network of large-
scale Philco scientific processors which are supported by
Philco input/output processors, General Electric time-sharing
computers, an Ambilog 200 hybrid computer, a Gerber auto-
matic drafting system, magnetic tape controlled digital plot-
ter, large-scale random access devices and a staff of technical
personnel.

Machine Independence

With the recent installation of the Control Data Graphic
Display equipment, the Technical Computer Center now in-
cludes 22 major computer systems built by 10 different manu-
facturers. (See Figure 1.) Most of this complex is directly
linked through specially designed interface equipment. Over
150 remote terminals or computer sub-stations can access the
system through standard phone lines.

The software available includes 11 major compiler lan-
guages and 10 problem-oriented languages which operate
under 7 different executive systems. (Sec Figure 2.) Also
available arc nine assembly languages and several translation
aids for the system programmer.

Philco

The Philco 212 is the latest model of the Philco computer
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[Compilers

FORTRAN II

FORTRAN IV

BASIC

ALGOL

MAD

SLIP

BEEF

TOPS

JOVIAL

COBOL

PL/2 (Advanced Time-
Sharing Language)

Problem-Oriented Lang-

uages
SIMSCRIPT
SAMIS
KAM
APT (Version 8)
MIDAS
MIMIC
PERT
XMAS
STAT-2000
LP-2000

Special Aids

BASIC-to~-FORTRAN
Translator

SIFT (FORTRAN II to
v)

Self-Instruction Packages
BASIC

ALGOL

FORTRAN

Operating Systems

FORDEX (212)

32KSYS (212)

8KSYS (212)

RINGMASTER (1000)

DARTMOUTH TSS
(GE-265)

AMOS (Ambilog)

MSOS (CDC-1700)

Assemblers
P-212 (TAC)
P-1000 (OPAL)
P-102 (SHAL)
GE-235 (GAP)

GE D-30 (GAP)
GE-115 (APS)
A-200 (ADEPT)
CDC-1700 (Macro)
DDP-116 (DAP)

Figure 2. Available Software at the Ford Technical
Computer Center 21



line which introduced solid state technology to the industry,
and currently two are installed in the Technical Computer
Center. Designed for military command and control systems,
the main processors are unique in the computing industry
because of their complete asynchronous internal operation.
Each processor has its own high speed core memory of 32,768
— 48 bit words in addition to a common memory of 32,768 —
48 bit words which may be used by either processor or both
simultaneously. High speed input/output to the two processors
is available in a tape or disc media. Sixteen 90,000 char./sec.
tape drives are connected to each system, and a 42 million
character disc file with a 1,000,000 character per second
transfer rate is available from either of the processors.

Time-Sharing

With the remarkable new development of time sharing, the
Center provides direct on-line computer services to operations
in the United States and overseas. This system permits engi-
neers and scientists to converse with the Dearborn, Michigan
complex in.a natural language from their desk-side using
remote terminals and regular telephone lines. Each user has
his own programs stored in the computer’s disc file, and also
has access to a comprehensive library of analytical programs
and special computer languages.

A completely unique hardware/software interface between
the GE 235 and the Philco 212 permits users to run a Philco
212 job from any one of the remotely located teletype termi-
nals. This facility provides a remote user with access to the
large Philco disc file and also permits programs to be written
and edited “on line.”

Programmed Instruction

For more than a year, the Technical Computer Center has
been using interactive teaching techniques for the instruction
of new users. (See Figure 3.) The initial effort consisted of
a serics of 30 programs (chapters) designed to teach a non-
computer oriented individual the use of the Ford time-
sharing system, the use of the BASIC programming language,
and fundamental programming techniques. (See Figure 4.)
This approach permits interested users to investigate the use
of time sharing and learn the BASIC language by simply
dialing a phone number. They can use any chapter at any
time of their choosing and progress at their own pace in the
privacy of their office. The tutorial approach has proven to
be particularly well-suited to training new users who are geo-
graphically removed from the central computer facility. This
on-line teaching sequence no longer requires an on-site
instructor or formal classroom sessions.

Current figures indicate that more than 100 people per
month are being trained using the current tutorial sequence.
Users include not only scientists and engineers, but accoun-
tants, clerks, technicians and salesmen as well. (See Figure 5.)

The Technical Computer Services Department has recently
released on-line tutorial packages for Time-Sharing Algol
and Time-Sharing Fortran. Other areas under development
include Fortran IV, COBOL, APT and SIMSCRIPT.

Additional Services

The analog data reduction facility features the Ambilog
200, which is a hybrid computer with high speed core memory

BE YOUR OWN "COMPUTER EXPERT"

1. Push "ORIG" button.

2. Dial 28442 or 78500.

then ask for your user number.

6. Type your user number
"Return' key.

"Return' key.

Let the computer itself teach you how to write your own programs! At your own convenience, ''sign on' with the pro-
cedure listed below at any of the remote terminals located around the Center; and the computer will take it from there.

3. Wait for the computer to answer, which it will do by typing out an identification code for your particular console.
4. Push "K' button located on far left. (Disregard this step on machines without paper tape capability. )

5. Type "HELLO'" and push "Return" key (2nd row, right end). The computer may type a general announcement and

(this is available from whomever is in charge of the local console). Push

7. The computer will ask for a charge number. Type in the charge number you are to use and push "Return'.
8. After computer types "SYSTEM", you type "BASIC" and push "Return' key.

9. It will type "NEW OR OLD'"; you type "OLD" (if you want to call out a program already stored in the library). Push

10. It will ask "OLD PROBLEM NAME"; you type in "TUTOR1***" and push "Return' key.
This is the first of many self-teaching programs available on the Ford time-sharing system.

11. When it says "READY" you type "RUN" and push "Return'.

12. When finished, type "BYE' and push "Return' and the console will shut itself off.

Figure 3. Sample Instruction Sheet
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and magnetic tape capability. Many programs for data anal-
ysis have already been written; functions such as auto and
cross correlation, power spectral density (PSD), and corre-
lated transfer functions may now be obtained from analog
recordings. Results can be displayed on a cathode ray tube,
and the opcrator may select options or effect changes by
simply pointing with a light pen to key control words on the
screen.

TUTOR1 9245 WED. 09/06/67

COPYRIGHT 1966 FORD MOT@R COMPANY - ENGINEERING STAFF
WELCAME T@ THE F3RD TIME SHARING SERVICE. WE WILL TRY T@ TEACH YBU
ENQUGH AB@UT THE SYSTEM IN THIS SITTING 5@ THAT YPU WILL BE ABLE .
T2 WRITE Y@BUR 9WN CAMPUTER PROGRAMS, '

BEF@RE WE CANY WRITE A PROGRAM WE NEED T@ REVIEW THE SYMBALS
AVAILABLE:

AFTER THE ? BEL@W TYPE THE NUMBER @F YZUR ANSWER
WHICH B8F THE AB@VE SYMBOLS IS USED F@R ADDITI@N?I

GogD.
WHICH SYMB2L IS USED FBR SUBTRACTIZN?2
RIGHT
WHICH SYMBDPL IS USED FBR DIVISI@N?3
GPeD F2R Y@U. NeWw THE NEXT ONE IS TRICKY:
WHICH SYMBPL IS USED FBR MULTIPLICATI@N?A
VERY G@@D, IF'X' WERE USED FOR MULTIPLY, IT CPULD BE CBNFUSED
WITH THE VARIABLE X. LET'S PRACTICE A LITTLE:
HOW MUCH IS 2%3725

N@. REMEMBER, * MEANS MULTIPLY.
HBW MUCH IS 2*376
SURE
HAW MUCH 1S 3%4+7 714

SBRRY, L22K AGAIN
H3W MUCH IS 3%4+7 219
RIGHT YaU ARE.
HOW MUCH IS 3x[1+51/2 79

GegD

THAT LEAVES t WHICH IS QUR WAY T& INDICATE SQUARES, CUBES,EIC,
SUCH AS Xt2 FBR ‘X SQUARED' @R X*¥, Yt3 F@R YxyxY, EIC,
WE ALS2 CAN USE FUNCTI@NS SUCH AS SINE, CBSINE, EIC., AND
Y3U CAN EVEN DEFINE YRUR 8WN, BUT THESE WILL BE CRVERED IN
ANPTHER LESS@N. WE'LL USE SQR [SQUARE R@2T] IN BUR COMING
EXAMPLE T@ GIVE Y@U THE IDEA. LET'S ASSUME Y2U WANT T@ C@MP@SE
A PROGRAM T& COMPUTE RADIUS VECTORS { THE SQUARE R2AT BF THE
SUM @F THE SQUARES @F THREE COMPONENTS,] THIS PRAGRAM WILL
BE A SEQUENCE QF STATEMENTS T@ TELL THE C@MPUTER WHAT T@ DO.
D3 YU THINK THESE STATEMENTS SH@ULD BE NUMBERED:

(1) CPNSECUTIVELY (1, 2, 3, ETC, 1

(2] INCREMENTALLY (10, 20, 30, ETC.]

[31 ANY SEQUENCE FPR IT DOESN'T MATTER

(TYPE N@. BF ANSWER]

73
WELL, THE C@MPUTER DBESN'T CARE SINCE IT SIMPLY WILL D@ THEM
IN SEQUENTIAL 2RDER WHEN IT RUNS YZUR PROGRAM, HBWEVER
LEAVING SPACE BETWEEN NUMBERS PERMITS EASIER INSERTIONS LATER.
FBR @UR SAMPLE PRBGRAM, LET'S FIRST CALL FOR @UR KNBWN
VARIABLES, WE SIMPLY TYPE:

10 INPUT X, Y, Z

10 IS SIMPLY THE fIRST STATEMENT NUMBER. X,Y, AND Z ARE
BUR ‘DATA'. NEXT WE WRITE @UR EQUATI2N BY TYPING:

20 LET R = SQR [Xt2 + Y12 + Z12]

WHERE 20 IS THE NEXT STATEMENT NUMBER, 'LET' TELLS THE C@MPUTER
THAT AN EQUATI@N IS C@MING, AND 'R’ IS 2UR UNKNGWN VARIABLE,
NETE: UNKN@WNS MUST BE @N THE LEFT 8F THE =" AND KN@WNS ARE

N THE RIGHT. SR IS THE SQUARE R@QT FUNCTI®N MENTIBNED
EARLIER., THE REST IS TELETYPE ALGEBRA. FR@M THIS PQINT ON

*R* CAN BE TREATED AS A 'KN@WN" IN BTHER EQUATIONS., IN THIS
EXAMPLE WE'LL TELL THE C@MPUTER T@ PRINT THE VALUE BF R

BY TYPING THE STATEMENT:

30 PRINT R

WHICH WILL CAUSE THE C@MPUTER T@ D@ JUST THAT., WE N@W ADD
AN "END' STATEMENT AND THIS IS BUR COMPLETE PROGRAM:

10 INPUT X, Y, Z

20 LET R = SQR [X12 + Y12 + Z12)
30 PRINT R

40 END

WHEN 'RUN' IS TYPED, THE PR@GRAM WILL CALL F2R VALUES BF
X, Y, AND Z WITH A QUESTION MARK.

{TRY 1T: TYPE ANY 3 NUMBERS SEPARATED BY CAMMAS.1}
72,4,8 -
9:lé5]5 [THIS IS YAUR 'R* @R RADIUS VECT2R.]

WELL, THE HARD PART 1S5 BVER AND N@W THE FUN BEGINS. BY THE
WAY Y3U HAVE ANSWERED 7 CORRECTLY BUT @F 10 QUESTIBNS.
IN @RDER T@ CONTINUE WHAT WE HAVE BEGUN, IT WILL BE NECESSARY
T@ REQUEST AN@THER PRBGRAM FReM ME, 13 Do THIS,

TYPE 'OLD' AND USE °'FBLLAWkxx' FOR THE PRABLEM NAME. WHEN

THE COMPUTER IS 'READY' TYPE 'RUN' AND I'LL MEET YBU THERE,
LAST @NE THERE IS A HUMAN. GO8D LUCK.

TIME: 18 SECS,

Figure 4. A Run of Tutor 1
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An interface connection between the Ambilog and the
Philco 212 systems permits the Ambilog to act as a hybrid
termipal to the large scientific processors.

Other services include a Gerber 2000 Series Drafting Sys-
tem capable of producing engineering drawings 5 x 16" at
the rate of 750 inches per minute to an accuracy of *.003
inches. Additional plotting capability is provided by CAL-
COMP batch and time-sharing plotters.

Advanced Projects

An advanced time-sharing system is presently being imple-
mented using the two Philco 212 scientific processors and a
Philco 102 communications processor. The advanced time-
sharing system will allow users to run larger programs, access
private and public data files, save object programs, and ini-
tiate background jobs from foreground. In addition to these
qualitative improvements, significant increases in performance
will occur due to the speed of the 212 processors, the swap-
,ping drug storage, and the very sophisticated 102 communi-
cations processor.

A second advanced project involves graphic displays. A
Control Data 1700 computer has been installed and is linked
to a CDC-274 Display Console. The CDC-274 has a flat
screen 22 inches in diameter and can display 11,000 inches
of vector under control of a light pen. Common access to
core memory permits the CDC-1700 computer to handle
display manipulation and local processing using a disc for
auxiliary storage. An automatic communication link with the
central time-sharing facilities will provide large scale support
for the more complex operations.

The facilities will be used for computer-aided design, on-
line data editing, and Numerical Control applications. Devel-
opment tcams from the Design Center, Body Engineering,
Metal ‘Stamping Division, Automotive Assembly Division, and
Engine and Foundry engineering activities are participating
in the project.

- Coordinate Transformations

- Weibull Analysis

- Equilibrium Constants for Chemical Reactions

- Curve Fitting (Least Squares, etc.)

- Engine Horsepower Calculations

- Solution of Simultaneous Ordinary Differential
Equations

- Statistical Analyses of Test Data

- Mathematical Modeling

- Inventory Analysis

- Parts Simplification

- Labor Summaries

- Project Documentation and Summaries

- Manpower Scheduling

- Progress Report Updating and Formatting

Figure 5. Some Typical Problems Solved by New Users
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MARKET REPORT

GOVERNMENT SEEKS NEW DATA ON COMPETITION IN THE COMPUTER INDUSTRY

Stanley Penn, Staff Reporter
The Wall Street Journal
New York, N.Y.

Is International Business Machines Corp. too tough to
compete against?

Seeking to answer that question in its current investigation
of the computer industry, the Justice Department’s antitrust
division quietly sent a letter and a five-page questionnaire to
each of the major computer makers earlier this month.

The questionnaire, says an official of one company, digs
far deeper into specifics about the industry than previous
Government queries. It asks for information, by Jan. 15, on
the kinds of computers produced, the size of order backlogs,
computer revenues from 1961 through 1966 and other matters.

This investigation, first disclosed last January, marks the
second time the Government has looked into whether IBM
is throttling competition in violation of antitrust laws.

Second Time Around

The first Federal probe resulted in a 1952 antitrust suit that
in 1956 forced IBM to start selling its punched-card tabulat-
ing machines, instead of only leasing them. But the suit didn’t
slow IBM’s growth so competitors in the business machines
field could catch up, which was clearly the Government’s
aim. The electronic computer was just beginning to come into
its own then, and IBM successfully directed its corporate
resources toward leadership of the fledgling industry.

The result: In the 10 years through 1966, IBM’s revenues
rose 253%, to $4.2 billion, net income soared 376%, to $526.1
million, and IBM got what competitors describe as a “stran-
glehold” on the computer business. The company has built an
estimated 719 of the $10 billion worth of computers in use
in the U.S.—more than 10 times as many computers as its
nearest competitor, Sperry Rand Corp.’s Univac division, has
delivered.

Sperry Rand has an estimated 6.69% of the computer mar-
ket in terms of dollar volume. Honeywell Inc. has 5.4%,
Control Data Corp. has 4.3%, General Electric Co. and
Radio Corp. of America each have 3.29%, Burroughs Corp.
has 2.79%, and National Cash Register Co. has 1.7%. Several
smaller companies share the remaining 1.6% of the computer
market.

They are competing for huge stakes. A Merrill Lynch,
Pierce, Fenner & Smith Inc, study says the computer indus-
try’s “growth in the future promises to be even more dramatic
than its impressive development to date.” The brokerage
firm estimates that more than $6.5 billion worth of computers
and ancillary equipment was shipped to customers last year,
up from less than $400 million in 1955. The study says that

“shipments could reach an annual rate of $15 billion by’

1975,” and remarks that “even that forecast could prove to
be conservative.”

(Reprinted with permission from The Wall Street Journal, November 22,
1967.)
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Rivals in the Red

Yet some of IBM’s rivals alrcady have sunk $200 million
to $300 million in computers without having any significant
profit to show for it. At least three, and possibly four, of
IBM’s seven chief competitors are in the red on their com-
puter operations. GE and Burroughs, two early entrants in
the field, haven’t made a nickel from computers so far.
RCA’s computer business showed a small profit for a time
but has been losing money since the third quarter of 1966.
It isn’t known whether National Cash Register is making
money on its computers.

IBM’s competitors don’t want to comment publicly on the
current Government investigation (neither does IBM, nor the
Justice Department), but executives of three IBM rivals
privately confess that they consider Government intervention
to stimulate competition in the industry long overdue. Some
competitors make no secret of what they would like to see
result from the current probe: Some sort of Federal limita-
tion on IBM’s growth — perhaps by restricting IBM’s future
share of such new computer markets as education, medicine
and time-sharing services. At the very least, one rival would
like to see the Government require IBM to charge customers
for services it now provides free.

Some of the woes of IBM’s chief competitors are their own
fault. It’s generally agreed in the industry that Univac, which
introduced the first commercial computer in 1951, has failed
to build a strong sales and service force—a key reason
Univac’s early industry lead dissipated before the onslaught
of IBM’s army of smooth, aggressive salesmen and highly
trained repairmen. And Ralph J. Cordiner, former GE presi-
dent, candidly admitted in a recent Forbes magazine interview
that GE blundered by not putting its very best men in charge
of the computer group it set up in 1956. In recent years, GE
has been putting some of its brightest executives in charge of
various computer operations and has been pumping huge
sums into development of computer operations in Europe.
Even so, GE and its French computer partner, Compagnie
des Machines Bull, have shared a loss of $73.9 million over a
two and one-half year period through 1966.

A Running Start

But it’s also true that IBM’s dominant role in the punched
card tabulating machine business gave it a running start in the
computer field. It was natural for satisfied users of IBM
tabulating machines to use IBM computers. And IBM’s in-
come from leased tabulating machines provided the com-
pany with the large cash flow it needed to plunge into
computers.

The new field’s swiftly advancing technology made cus-
tomers understandably reluctant to spend hundreds of thou-
sands of dollars to buy computers that they knew would be
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obsolete within five years, but customers were eager to lease
the machines. IBM leased its computers for a year at a
time; its competitors followed suit.

IBM’s revenues from tabulating machines kept the com-
pax{y out of the financial bind that many of its competitors
faced as a result of the huge spending needed to develop
computers, coupled with the painfully slow recovery of their
investment through leasing. A manufacturer often doesn’t
show a profit on a leased computer until the customer has
had it for at least four and a half years. (In the past year,
IBM’s rivals have had some success in getting customers to
agree to longer-term leases of three to five years.)

Some IBM competitors say that Government buying prac-
tices over the years also helped IBM gain dominance. The
head of one rival computer maker claims that Federal “pro-
curement specifications are written around IBM machines,”
a charge that Government purchasing men deny.

This computer executive also maintains that Air Force pur-
chasing officers “‘want aerospace firms to stick to IBM ma-
chines” and, in some cases, have refused to allow aerospace
companies to buy from other manufacturers on the ground
that costly new computer programs would have to be pre-
pared for non-IBM machines.

IBM’s competitors have squawked publicly about some of
the Government’s procurement practices. This summer the
Air Force was forced to cancel a $114 million contract it
had awarded IBM. Several losing bidders, including Honey-
well, charged the IBM contract would cost the Government
many millions of dollars more than any of the losing bids.
The Air Force, which at first insisted that only IBM’s ma-
chines met the required specifications, agreed to seek bids
again as a result of pressure from the General Accounting
Office and Sen. John L. McClellan’s Senate Investigations
subcommittee.

But IBM’s share of the rich Government computer market
has shrunk in the past few years. A Washington source says
IBM computers currently account for 359 to 409% of the
Government’s inventory, down from 65% in 1963. “I think
you’d have to say the Government is leaning over backwards
to be fair,” he says.

In fact, IBM’s share of the overall computer market has
been declining recently. One industry source says that even
though IBM accounts for 71% of the computers in use, the
company’s share of today’s computer market is probably
between 55% and 65%. He estimates that IBM currently
has over 659 of the market for medium-priced computers
but less than 55% of the market at the high and low ends of
the price scale.

Fighting for a Share

This situation, however, doesn’t console IBM’s rivals. “Two-
thirds of the business isn’t competitive because customers just
reorder IBM machines,” grumbles one competitor.

Another competitor asks: “When IBM has two-thirds or so
of the market, and at least 10 times more machines out than
anybody else, can the marketplace regulate competition? Or
does IBM have such tremendous economic power that com-
petition can’t work?”

Nevertheless, IBM’s rivals hope for better days. “If we
didn’t believe we could begin making a profit at some point,
we wouldn’t stay in,” says one company. ‘With the industry
growing 15% to 209, a year, big, profitable companies like
GE, RCA and Burroughs figure they can well afford to pour
cash into computer operations that are losing money now but
have tremendous growth potential. Burroughs recently said
it expects to be making a profit on computers by 1969.
Honeywell moved into the black on its computers just last
year.
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One aspect of the long-term industry outlook may work to
the advantage of IBM’s competitors. Peripheral equipment
for computer systems is expected to account for a bigger and
bigger chunk of the total market. The computers themselves
already operate at lightning speeds, so much of the industry’s
future emphasis will be on efforts to make such equipment as
display screens and printers more efficient and versatile.
IBM’s rivals won’t labor under such heavy disadvantages in
this area.

“Room to Grow”

“If this were a static market, I would be discouraged,”
says an official of an IBM vival. “But with this potential,
there’s room for a little fellow to grow.”

Some industry officials contend that the entire computer
market already is fiercely competitive and that the competi-
tion between IBM and other manufacturers is bringing cus-
tomers improved products at lower costs. By way of example,
a source friendly to IBM says that it cost a user $1.38 to
perform 100,000 multiplications on one of the most efficient
computers available in the late 1950s; the same calculations
today would cost the user of one modern computer 3.5 cents.

At least one IBM rival company, however, believes the
computer business would become far more competitive if
Federal trustbusters ordered IBM to quit providing free ser-
vices to its customers — including preparation of computer
programs and visits from IBM systems analysts who show
customers how to adapt a computer system to their own
needs. Competitors complain that they can’t match the ser-
vices that IBM provides for no charge beyond the lease or
purchase price of its machines. If IBM had to charge extra
for such services, one of its strongest selling points would be
eliminated, some industry sources believe.

IBM makes a point of instructing its salesmen never to
belittle competitors or try to induce a customer to cancel an
order for a.rival’s computer. But some rivals accuse IBM of
using a more effective ploy to undercut competitors’ market-
ing efforts — premature announcements of new IBM
computers.

An Early Announcement?

IBM insists it does not publicize new computers unusually
far-in advance of availability, but some industry sources con-
tend IBM used a premature announcement ploy against
Control Data a few years back. Control Data’s Model ‘6600,
a new $6 million computer system, was announced in October
1963, for delivery beginning in" 1965. In August 1964, IBM
announced a rival computer, IBM Model 90, with no delivery
date specified. William C. Norris, Control Data president,
has said that after. IBM’s announcement some customers de-
ferred orders for the 6600 until they could learn more about
the IBM 90.

The cool reception Model 6600 received, together with
technical problems in producing it, contributed to a net loss
of $1.9 million for Control Data in the fiscal year ended June
30, 1966. The company had a dramatice recovery in fiscal
1967, as it began delivering more Model 6600s, and reported
net income of $8.4 million for the year.

Technical problems also caused delays in production of
IBM’s Model 90. Instead of shipping six of the huge com-
puters this year, as it had forecast, IBM will ship only one,
but it plans to deliver them at a rate of one a month during
1968. Earlier this year, the company quit taking orders for
Model 90s, saying the computer system was a “limited pro-
gram” aimed at producing technological advances that will
benefit future IBM products.
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PROGRAMMING ANALYSTS:

If supporting the
Apollo missions appeals to you,
come to IBM Houston

We’re operating in real time—with
System 360 Model 75’s. And we need
programming analysts who want to
solve problems at state-of-the-art
levels.

IBM’s Federal Systems Division is
deeply involved in the NASA Apollo
manned-flight program —about the
most exciting program going.

We'’re located in Nassau Bay, right
across the street from NASA. Here
you’ll find one of the largest concentra-
tions of computer equipment — the lat-
est—in the world.

You'll also find some of the most
pleasant living imaginable.

The area is a gracious, established
community on navigable water.
There’s boating, fishing, swimming,
water-skiing. And the Gulf beaches are
just minutes away.

That’s not all

Housing is reasonably priced. And
there are excellent schools for your
children. Your educational opportuni-
ties are good, too. Both Rice and the
University of Houston offer graduate-
level courses in computer technologies.
And among IBM’s many company

benefits are several programs in which
we'll pay for your education.

Are you one of these people?

We're looking for programming ana-
lysts in three basic areas: Communica-
tions Programming, Mathematics Pro-
gramming and Real-Time Program-
ming.

You should have a Bachelor’s degree
in Science, Engineering or Mathema-
tics. Equivalent experience, in some
instances, is acceptable. You should
have at least one year’s experience at
the professional level.

Contact IBM today

If you’re interested in the Apollo pro-
gram as a job, and IBM as a company,
write us today. We want to talk with
you —as soon as possible.

Mr. W. J. Baier

IBM Corporation
Department UC6-N
1322 Space Park Drive
Houston, Texas 77058

JSBINL.

An Equal Opportunity Employer
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JOBS AND CAREERS IN DATA PROCESSING

THE CHANGING NATURE OF PROGRAMMING

Dr. Paul. §. Herwitz

Director of Programming Resources
IBM Corporation

Armonk, New York

A glance at the “help wanted” columns of most newspapers
today offers ample evidence of the current programmer short-
age. What isn’t quite so evident in these listings, however, is
the changing nature of the job. Programming is no longer just
a matter of defining a problem and then translating its various
steps into binary code. It has become a highly sophisticated
profession encompassing a variety of specialties and demand-
ing people with varying academic backgrounds.

This change has been evolutionary rather than revolution-
ary in nature. From a software standpoint, the early com-
puters were relatively simple devices. To get them to run, the
programmer went through the tedious process of translating
program steps into binary code and then having this code
punched into cards. The card deck, in effect, served as the
one and only set of instructions needed by the machine to
process a job.

But the early computers were comparatively slow, cumber-
some machines. When the second and, more particularly,
third generation of computers arrived, the machine’s capabili-
ties increased dramatically. Instead of being limited to a
single job at a time, computers could now handle many
assignments together, cater to a variety of remote terminals,
and generally handle data at a rate that left the older models
in the dust.

But faster, more versatile computers required a more com-
plex variety of systems programs designed to take advantage
of their increased capabilities. Because of their tremendous
speeds, it was impractical for operators to feed in jobs on a
manual basis. Therefore, operating systems had to be designed
and written which would allow the computer — in effect — to
schedule and control its own jobs. By the same token, systems
programs had to be written for the handling of Tele-process-
ing functions, for control of input/output units such as tape
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drives and printers, and for high speed sorting and merging
of data. Thus, while the present acute shortage of program-
mers is due in part to the proliferation of computers, a sig-
nificant share of it is the result of this need for systems
programs.

The reason for this is the extremely complex nature of
systems programming. The systems programmer works much
closer to the hardware than does the applications programmer.
With the aid of such languages as COBOL, FORTRAN and
PL/1, the applications programmer who possesses only mini-
mal knowledge of hardware functions can put together an
extremely efficient program. The systems programmer, how-
ever, must know: how the machine functions; its memory
capacity, retrieval and processing speeds; its input and output
capabilities; and its electronic limitations. An academic back-
ground in the scientific disciplines is consequently valuable
here.

Systems programming is one of the most challenging and
rewarding careers in the entire data processing field. More
than most computer-oriented jobs, it is an intellectual exercise
limited only by an individual’s imagination. There are no
tools or devices involved in systems programming — other
than the use of computers to debug new programs. The men
and women who bear the title “systems programmer” rely
solely on their knowledge, skill and ingenuity. In every sense
of the phrase, they are an elite group of problem solvers.

Despite the intellectual challenges of the job, systems pro-
grammers are in extremely short supply. Although some 60
colleges and an increasing number of high schools now offer
data processing courses, few graduates qualify for systems pro-
gramming. Graduates rarely have more than a good idea of
what programming is all about and some basic knowledge of
applications programming techniques. To become a systems
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How to guard
against a Kiudge.

For *1140.
or less.

Here’s how you can avoid becoming the not-so-proud
owner of “an ill-assorted collection of poorly matching
parts, forming a distressing whole”’—in short, a Kludge.

What you need is the new ten-volume edition of
AUERBACH Standard EDP Reports. This loose-leaf
reference service can save you thousands of dollars or,
more important, thousands of hours, in selecting and
using EDP equipment and software.

The new edition:
B Gives definitive data on all the major EDP systems
made by all the major U.S. manufacturers. In-depth
comparisons of components, configuration, capabilities,
costs—and limitations. (The IBM system/360 report,
for instance, runs over 400 pages.)

M Provides detailed reports on data processing sys-
tems that, until now, have defied classification, com-
parison, and cataloging: small systems made by large
manufacturers; large systems made by small manufac-
turers; control computers; and scientific computers.

B Includes 16 supplements annually. Special intro-
ductory subscription price $1,140. (You also can have
your choice of two less comprehensive sub-sets, priced
at $900 and $320, respectively.)

The time any one of these services can save you in
looking for information is worth far more the cost of
the service. One week’s rental of the wrong piece of
EDP equipment could cost you more. In fact, just the
security of knowing that what you say and decide is
backed up by AUERBACH’s long years of EDP

experience, is worth more than the subscription prices.
e

For a closer look, just clip the coupon below and
?lttac? it to your letterhead. We’ll send you full
etails.

AUERBACH Info, Inc.
121 North Broad Street
Philadelphia, Penna. 19107

O I'd like to know more about AUERBACQ
AUERBACH Standard EDP Reports.
Name
Title
Company
Street
Gty State Zip

Designate No. 11 on Readers Service Card

HEN NN N N D N B BN .
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programmer, however, requires more background and more
effort.

While there are no hard-and-fast rules concerning qualifica-
tions, increasingly today the systems programmer is a college
graduate — very often ranking near the top of his class.
Although there is ample opportunity in this field for liberal
arts graduates, a mathematics, engineering, or “hard science”
background is desirable for systems programming.

In most cases, the systems programmer really begins to
learn his craft when he leaves college. As one veteran sys-
tems programmer put it (and a veteran in this field may be
still in his twenties): “I’ve been out of college six years but
I’ve never really left the campus.” At IBM, initial training
programs may last anywhere from six to 26 weeks; on-the-job
systems programmer training may take another six months;
and continuing education at a university or graduate school
level may go on throughout the programmer’s entire career.
Programming — and systems programming in particular — is
a dynamic profession subject to almost continual technologi-
cal change. The man or woman who wants to advance in
this job will find that education — encouraged and assisted by
his employer — is vital to progress.

Perhaps the most significant job aspect of systems program-
ming is its “open-endedness”. The ranks of systems pro-
gramming today encompass many different specialties — most
of them virtually unknown as job categories just five years ago.

Within the field of systems programming itself, the skilled
professional has the option of many paths. He may start, for
example, in a programming systems group, preparing and
writing the various systems that enable computers to process
data. Usually he will be part of a small team working on a
small segment of an overall system. Such an assignment may
last months or even years. The eventual product — whether
it’'s an operating system, a new programming language, or
simply a housekeeping routine — will have a key cffect on the
basic efficiency of computing systems and become an integral
part of his company’s software line.

The product test, or quality control group, is another vital
systems programming area. The emphasis here is measure-
ment of the quality and efficiency of new programs and new
programs ideas — rather than writing the program itself.
Product test is an increasingly important function with a
tremendous amount of impact on the efficient use of both pres-
ent and future computers.

The advanced technical area is still another systems pro-
gramming category which wields great influence on the utili-
zation of computers. These are the people who take a long
look down the road and anticipate technological changes.
They are almost exclusively an “idea” group — super-skilled
programmers who dream up the software that will be in use
a year, or ten years from now.

Another programmer function is documentation: the writ-
ing and editing of manuals which describe the function and
use of the programs they accompany. Raw information pro-
vided by programmers is polistfed and organized so that it is
meaningful to computer users. People who do this possess
not only writing skills, but enough knowledge of systems pro-
gramming to understand technical jargon and spot errors.
Their efforts, too, are essential to the efficient and economic
use of computer systems.

While systems programmers are in great demand, person-
nel requirements in the applications programming area today
are just as great. The days when programming represented
only the tedious job of coding have long since vanished. The
man or woman today who wants challenge, opportunity, ad-
vancement, and interest should certainly consider a program-
ming career.
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Animated movies, "Computers to Make Animated
Movies?", 16/3 (March), 43

“Annual Computer Art Contest", 16/8 (Aug.), 8

“Annual Computer Art Issue -- Comments", from
William H. Harkins and from the Editor
16/10 (Oct.), 15

"Annual Index for Volume 15, 1966 of Compu-
ters and Automation”, 16/1 (Jan.), 29

“Annual Pictorial Report", 16/12 (Dec.), 30

Applications, "CEA Prize for New Applications
Reported”, 16/3 (March), 11

"Applications": 16/1 (Jan.), 47; 16/2 (Feb.),
43; 16/3 (March), 41; 16/4 (Apr.), 39; 16/5
(May), 46; 16/7 (July), 37; 16/8 (Aug.),
39; 16/9 (Sept.), 39; 16/10 (0ct.), 52;
16/11 (Nov.), 53; 16/12 (Dec.), 59

Applications of computers, "Over 1200 Appli-
cations of Computers", 16/6 (June), 83

"Applications for 1968 Examination for DPMA'S
Certificate in Data Processing Due Nov. 1,
1967", by R. Calvin Elliott, 16/10 (Oct.),
14

Applications, "Tabu, Loaded Words, and Com-
puter Applications”, by Edmund C. Berkeley,
16/7 (July), 7

"Applied Data Research Acquires Massachusetts
Computer Associates”, 16/10 (Oct.), 55

"Are Companies Wasting Money on False Pro-
jects?", by William F, Breitmayer, 16/12
(Dec.), 9

"Are Two lleads Better Than One?", by Walter
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Penney, 16/9 (Sept.), 31

"An Area of Intense Interest and Discussion”,
from Patrick F. Gallagher, 16/7 (July), 35

Arithmetic, "California Computer Teaches
Arithmetic to School Children in Kentucky",
16/5 (May), 52

"Armstrong Adult Education Offers Job Train-
ing with New Computer", 16/2 (Feb,), 49

"'Artificial Intelligence Research' -- Com-
ments”, from Otis N, Mimot, 16/3 (March), 9

Art: “Computer Art: 'Boxes' -- Some Com-

ments”, I, from James H, Jacobs and II.
from Darel D. Eschbach, 16/11 (Nov.}, 13

"Computer Art" Turning Point", by Edmund
C. Berkeley, 16/8 (Aug.), 7

Art contest, "Annual Computer Art Contest",
16/8 (Aug.), 8

"The Art of Leasing Computers",
Heilborn, 16/1 (Jan.), 42

"The Artichoke", by Craig Sullivan, Annual
Computer Art Contest, 16/8 (Aug.), 21

"Artificial Intelligence Research -- Retro-
spect and Prospects”, by T, B. Steel, Jr.,
16/1 (Jan.), 22

“Artist in Computer Art -- Correction", by
Lloyd Sumnmer, 16/10 (Oct.), 67

"ASE Has Computer-Based Data Retrieval Sys-
tem”, 16/4 (Apr.), 40

Associated Aero Science Laboratories,
"C-E-I-R Acquires Associated Aero Science
Laboratories”, 16/1 (Jan.), 52

Association of Data Processing Service Or-
ganizations, "Marketing of Electronic Data
Processing Services by National Banks
Brings Legal Action by the Association
of Data Processing Service Organizations”,
by W. H, Evans, 16/8 (Aug.), 23

Associations, "Roster of Computer Associa-
tions", 16/6 (June}, 132

Astrahan, M. M., "Personnel Recruitment
Activities™, and from the Editor, and
from Charles R. Koffman, 16/3 (March), 9

Atwood, John G., "Time Sharing in Action",
16/10 (0ct.), 70

"Audio-Verter Model 8050 Paper Tape Trans-
mitter”, (in Annual Pictorial Report},
16/12 (Dec.), 49

Audrey, "GE Developes Audrey -- A Talking
Computer”, 16/1 (Jan.), 58

Australia: "Computers to Expedite Tele-

graphic Traffic in Australia”, 16/5
(May), 47

"World Report -- Australija" -- SEE: "World
Report -- Australia"

Australian joint venture, "0lims and Cer-
tron Form Australian Joint Venture", 16/3
(March), 16

Australian technical consultants, "Affilia-
tion Agreement Links American and Aus-
tralian Technical Consultants”, 16/5
(May), 51

Auto part design, "'Instant' Auto Part De-
sign”, 16’5 (May), 55

Auto-crash studies, "Computer-Generated
Motion Pictures Aid Auto-Crash Studies”,
163 (March), 41

"Autoflow System", 169 (Sept.), 46

Autographic Business Forms, "Acme Visible
Purchases Assets of Autographic Business
Forms and Autographic Register”, 16/10
(Dct.), 35

Autographic Register, "Acme Visible Pur-
chases Assets of Autographic Business
Forms and Autographic Register”, 16/10
(Oct.), 55

"Automatic Car Identification Adopted Na-
tion-Wide by America's Railroads”, 16/12
(Dec.), 61

"Automated Cattle Feeding™, 162 (Feb.), 53

Automated floor authorization system, "Bul-
lock”s Approves Credit in Seconds with
Automated Floor Authorization System",
lo's (May), 48

"Automatic Bank Depository to be Marketed
Nationally", 16.9 (Sept.), 41

"Automatic Computers on Election Night™, by
Eugene F, Murphy and Edmund C. Berkeley
1o 12 (Dec.), 20

Automatic control, "International Symposium
on Automatic Control to be Held in Jeru-
salem as Scheduled”. by Dr. A, Shani,
lo 8 (Aug.). 23

Automatic Electric, "GTEE Announces New
Family of Data Sets by Automatic Electric”,
lo 3 (March), 51 )

"Automatic Flowcharting for IBM System 360",
lo 5 (May), 35

“Automatic Intercept Service™, 16 9 (Sept),,

by George H.

“Automatic Measuring Devices Inform Weather
Bureau of Rainfall in Rural Areas”, 16.12
(Dec.). o3

Automatic programming, "Revived 'Anmmual Re-
view in Automatic Programming’ -- Papers
Sought™, by Christopher J. Shaw, 16 4
(Apr.). 33 )

"Automatic Tape Loader, Model SS-004", Io 4
(Apr.), 51

"Automation”:
tDec.). o3

“Autozation Coming to the Garment Industry™.
lo 4 (Apr.), 48

Auto-Statis, "Califormia Highway Patrol’s
Auto-Statis Oa-Line with NCIC". lo 3
\Narch), 42

lo 2 (Feb.), 53; lo 12
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Bagley, Philip R, and the Editor, "Index-
ing of Data Processing Literature: How
Shall it be Done?", 16/7 (July), 12

Baker, Sen. Howard H.,, "The Computing
Sciences are the Tools which bring Or-
ganization and Understanding to Explod-
ing Knowledge", 16/10 (Oct.), 10

Ballistics identification system, "Computer-
ized Ballistics Identification System”
16/9 (Sept.), 40

Balloting, "The Results of the Balloting",
16/7 (July), 28

Bank depository, "Automatic Bank Depository
to be Marketed Nationally", 16/9 (Sept.),
41

Bank payroll system, "CSC Bank Payroll Sys-
tem", 16/1 (Jan.), 55
Banking industry, "B340 for Banking Indus-
try", 16/11 (Nov.), 56
Banks: "IBM Announces New Reader/Sorter for
Banks", 16/11 (Nov.), 62
"Ready-to-use Systems for Banks", 16/5
(May), 55
"U.S. Banks Have $837 Million Worth of
Computers in Use: Market Expanding at
20% Per Year", 16/2 (Feb.), 22
Banzhaf, John F., "Collection of Material in
the Field of Law and Data Processing™, 16/
1 (Jan.), 10
“Barc Hole Filler", (in Annual Pictorial Re-
port), 16/12 (Dec.), 57
Bashkow, Prof. T. R., "1968 Spring Joint Com-
puter Conference -- Call for Papers”, 16/
9 (Sept.), 13
Batch processing: "Time Sharing, Batch Pro-
cessing, and Direct Access", by Edmund C
Berkeley, 16/4 (Apr.), 7
"'Time Sharing, Batch Processing, and

Direct Access' -- Comments", from B,A,M.
Moon and John R. Sollberger, 16/7 (July),
10

"Battles by Computer", 16/11 (Nov.), 12
Becker, Hal B., "Programming Self-Taught”,
16/10 (Oct.), 30

Beckman, “Digital Data Recording System Avaijl-

able from Beckman", 16/11 (Nov.), 60

"Beckman Engineers Design Optical Systems
with IBM 2250", 16/10 (Oct.), 53

Beckman Instruments, "Gains Reported by Beck-
man Instruments”, 16/10 (Oct.), 61

"Beckman Launches Trade-In Policy for Elec-
tronic Counters, Timers", 16/12 (Dec.), 66

Belgium, "Computer Sciences International, S.
A. Incorporated in Belgium", 16/5 (May), 51

"Bell System Business Communications Semi-
nar", 16/7 (July), 40

Bendix infrared system, "Wide Use Seen for
New Bendix Infrared System", 16/5 (May), 58

Benson-Lehner, "UCC Purchases Benson-Lehner”,
16/8 (Aug.), 43

Berkeley Applied Research Corp., "Barc Hole
Filler", (in Annual Pictorial Report), 16/
12 (Dec.), 57

Berkeley, Edmund C.: "Computer Art:

Point", 16/8 (Aug.), 7

Turning

"Computer-Assisted Explanation”, 16/9 (Sept.)
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"Computer-Assisted Explanation in Program-
ming", 16/2 (Feb.), 7

"The Computer Directory and Buyers Guide,
1951 to 1967", 16/6 (June), 6

"Computers and Scientific Models", 16/5
(May), 7

"Computers and Some Moral Questions™, 16/3
(March), 7; 16’7 (July), 56

™15 Years Ayo in Computers and Automation”,
1611 (Nov.), 47

"In the Beginning -- and in the Future”,
16,10 (Oct.), 7

"Learning to Read Using a Responsive En-
vironment™, 1611 (Nov.), 7

"Lies (Lying Invalidates Excellent Systems)"

161 (Jan,), 7
"New Ideas That Organmize Information”, 16/
12 (Dec.), 6

"Professional Conrduct in the Computer Field",

169 (Sept.), 7
"Tabu, Loaded Words, and Computer Applica-
tions™, 167 (July). T
"Time Sharing, Batch Processing, and Direct
Access”, 16°4 (Apr.), 7
Berkeley, Edmund C.., and Eugene F. Murphy,
"Automatic Computers on Election Night",
1612 (Dec.), 26
Bernard, S.M., "The Case for COBOL", 162
(Feb.), 40
Berran, M.T., "The Paid Circulation Policy of
'Computers and Automation’", 1610 (Oct.),
15
"Beta Instrument Corp. Anmounces New Femily
of Precision CRT Displays™, 16 4 (ipr.),

Bible distribution., "Computer-Aided Bible
Distribution”, 16 2 (Feb.), 45

Bibliographic data processing. "ACLS and
NYU Establish a National Center for Bib-
liographic Data Processing”, 16 4 (Apr.).
44

Bidding, "Tramp Ship Operator Plans Corputer-
Aided Bidding”, 161 (Jan.), 47

Biosciences, "Mathematical Biosciences -- a
New International Journal”™. fro= Azerican
Elsevier Publishing Co,, 16 3 (March), 10

"Bird in a Circle™, by Charles Csuri and

INDEX

James Shaffer, Annual Computer Art Con-
test, 16/8 (Aug.), 15
Blind computer programmers, "Technical Li-
brary Service for Blind Computer Program-
mers Seeks Type-Composing Tapes”, from
David L. Neblett and from the Editor,
16/4 (Apr.), 9
Blind, "Computer Programming Course for the
Blind", 16/2 (Feb.), 48
Blumenthal, Sherman C., "'Individual Pri-
vacy and Central Computerized Files' --
Comments", and from the Editor, 16/4
(Apr.), 12
"Body Response to New Drugs Predicted by
Computer and Graphic Display Terminal™,
16/10 (0ct,), 53
Boeing 747, "Flight Simulator for Boeing
747 Uses SDS Sigma 2 Computer", 16/ 11
(Nov.}, 55
Boeing 737, "'Iron Bird" Will Help the Boe-
ing 737 Fly", 16/1 (Jan,), 48
Boering, Brooke W., "Multi-Programming:
Who Needs It?", 16/2 (Feb.), 36
Bolt Beranek and Newman Inc.: "Datacoder
Graphic Input Device”, (in Annual Pic-
torial Report), 16/12 (Dec.), 45
"Grafacon 6I/360", (in Annual Pictorial
Report), 16/12 (Dec.), 46
Book, “How Small Can We Make a Book?", 16/2
(Feb.), 11
"BOOK", by Stephen R, Yarnall, 16/1 (Jan.),
9

Bookkeeping, "Computerized Bookkeeping for
the Small Merchant", 16/1 (Jan.), 52

"Books and Other Publications”, by Neil
Macdonald:’ 16/3 (March), 57; 16/4 (Apr.),
56; 16/5 (May), 64; 16/7 (July), 54; 16/8
(Aug.), 54; 16/9 (Sept.), 52; 16/10 (Oct.);
66; 16/11 (Nov,), 70; 16/12 (Dec,), 72

"'Bootstrapping a Career in the Computer
Field' -- Comments", from Fred V. Ruben-
stein and from the Editor, 16/4 (Apr.), 12

Boston, "Control Data Institute Established
in Boston", 16/8 (Aug.), 44

The Boston Globe, "Computers to Help Run
Quincy Schools", 16/3 (March), 29

"Boxes”, by Darel Eschbach Jr., Annual Com-
puter Art Contest, 16/8 (Aug.), 11

Brain drain, "Operation Brain Drain in Re-
verse -- U.K. to Benefit from U.S. Research”,
16/3 (March), 10

Brainard, Robert W. and William D, Hitt,
"Cybernetics in the U.S.S.R.", 16/4 (Apr,),
10 .

Brandejs, Ing. J., "'The Thirst for Computer
Knowledge' -- Comments from Czechoslovakia",
16/3 (March), 28

Brandon, Dick H., "The Computer is a Tool and
We are Mechanics Using It", 16/7 (July), 33

Breathing tests, "Air Pollution Study Using
Computer to Monitor Breathing Tests", 16/
11 (Nov,), 54

Breitmayer, William F,: ™Are Companies

Wasting Money on False Projects?”, 16/12
(Dec.), 9

“Career Building" From EDP Specialist to
Top Management”, 16/9 (Sept.), 18

"Bridge-Type Magnetic Modulator Head", 16/1
(Jan.), 57

"Bryant Announces Complete Plug-In Memory
System", 16/3 (March), 49

"B340 for Banking Industry", 16/11 (Nov.), 56

Buffalo, "State University of New York at
Buffalo Will Establish a Computer Science
Department™, 16/7 (July), 41

“Buick Using IBM 1800 at Quality Audit Fa-
cility”, 16/7 (July), 39

"Bullock's Approves Credit in Seconds with
Automated Floor Authorization System", 16/
5 (May), 48

The Bunker-Ramo Corp., "Telequote 70", (in
Annual Pictorial Report), 16/12 (Dec.), 46

"Bunker-Ramo Reports 1966 Earnings", 16/4
(Apr.), 52

"Burroughs Announces E3000 Electronic Ac-
Counting Systems”, 16/10 (Oct.), 36

"Burroughs Chosen to Build Illiac IV", 16/4
(Apr.), 51

"Burroughs E5000 Electronic Accounting Ma-
chine”, 16’4 (Apr.), 46

"Burroughs 300 Systems Family Increased by
Five New Models™, 169 (Sept.), 44

"Burroughs Input and Display System™, 16/4
(Apr.), 49

Burroughs, " 20% Faster Core Memory System
Announced by Burroughs™, 16’7 (July), 42

"Burroughs Ups Earnings 77%", 16.3 (March),
33
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"Business Firms Send Data to IRS on Magnetic
Tape”. 16 10 (Oct.). 52

Business machines industry, "Career Oppor-
tunities in the Business Machines Indus-
try". by Donald E. Young, 169 (Sept.)
20

"Business News": 16.'1 (Jan.), 39: 162
(Feb.), 53; 163 (March), 52: 164 (dpr.),
32; 165 (May). 39; 16 7 (July). 47;
16 10 (0ct.?, 61; 16 12 (Dec.), 66

"Business Systexms Analysis -- An Orderly
Approach”, by John J. Mason, 16 8 (Aug.).
26

Buyers Guide, "The Computer Directory and
Buyers Guide, 1931 to 1967". by Edzund
C. Berkeley, 16 6 (June), 6

"Buyers' Guide to Products and Services in
Cozputing and Data Processing™, 16 6
(Jupe), 41

c

"Cahn Announces New Laboretory Computer”,
16/3 (March), 49

"CEA Prize for New Applications Reported",
16/3 (March), 11

Calabrese, A. M., "Computer Time to Share",
and from the Editor, 16/9 (Sept.), 14

"CalComp Model 575", (in Annual Pictorial
Report), 16/12 (Dec.), 47

"Calcomp Teleplotter"”, 16/2 (Feb.), 51

Calculator, "Canon Electronic Calculator
has Magnetic Drum Memory", 16/9 (Sept.),
4

4

"Calendar of Coming Events": 16/1 (Jan.),
66; 16/2 (Feb.), 29; 16/3 (March), 40;
16/4 (Apr.), 37; 16/5 (May), 63; 16/7
(July), 53; 16/8 (Aug.), 58; 16/9 (Sept.),
54; 16/10 (Oct.), 68; 16/11 (Nov.), 72;
16/12 (Dec.), 23

The Calgary Herald, "Language for Psychia-
tric Variables", 16/3 (March), 8

California Computer Products, "CalComp
Model 575", (in Annual Pictorial Report),
16/12 (Dec.), 47

"California Computer Teaches Arithmetic to
Schoolchildren in Kentucky", 16/5 (May),

52

“California Highway Patrol's Auto-Statis
On-Line With NCIC", 16/3 (March), 42

Callahan, J. R., "Management Objective:
Economical Use of Computers”, 16/12 (Dec.),
12

Camaro, "Chevrolet's Camaro, a Computer
Age Product”, 16/7 (July), 37

Cameras, "Tiny Memory Starts Lunar Orbi-
ter Cameras”, 16/1 (Jan.), 47

Cams, "Computed Cams", 16/12 (Dec.), 62

"Canadian Firm Associates With Planning
Research Corp."”, 16/9 (Sept.), 42

"Canon Electronic Calculator Has Magnetic
Drum Memory”, 16/9 (Sept.). 44

"Capital Report”, by Senter W. Stuart:
16/1 (Jan.), 28; 16/2 (Feb.), 6; 16/3
(March), 6; 16/4 (Apr.), 32; 16/5 (May),
22; 16/7 (July), 27; 16/9 (Sept.), 30

Car identification, "Automatic Car Identi-
fication Adopted Nation-Wide by America's
Railroads", 16/12 (Dec.), 61

“Card Patcher", 16/5 (May), 57

Card punch, "Datafinder Card Punch 'In-
structor'”, 16/5 (May), 57

Card reader, "SDS Announces New High-Speed
Card Reader", 16/9 (Sept.), 48

Card scanner, "MRC Optical Card Scanner",
16/3 (March), 52

Card-to-tape sort, "Computer Software Pack-
age for Card-to-Tape Sort", 16/7 (July),
43

Career, "'Bootstrapping a Career in the Com-
puter Field' -- Comments", from Fred V.
Rubenstein and from the Editor, 16/4
(Apr.), 12

“Career Building" From EDP Specialist to
Top Management"”, by Wm. F. Breitmayer
16/9 (Sept.), 18

"Career Corner: EDP and Employment Agencies;
How are they Related?", by James D. Hasel-
ton, 16/9 (Sept.), 23

"Career Opportunities in the Business Ma-
chines Industry”, by Donald E. Young, 16/9
(Sept.), 20

"The Case for COBOL", by S. M, Bernard, 16/
2 (Feb.), 40

Castleman, Paul A., "An Evolving Special-
Purpose Time-Sharing System", 16/10 (Oct.),
16

Cattle feeding, "Automated Cattle Feeding”,
16/2 (Feb.), 53

"CBS TV Network Salesmen Use CRT Display Sys-
tem to Query Computer"”, 16/5 (May), 48

CCC, "CES Acquires CCC™, 16/8 (Aug.), 42

"CCY, Inc. Enters the Information Services
Field", 16/12 (Dec.), 63

"CDC 274 Digigraphics System for use with
Small-Scale Control Data 1700™, 16/11
(Nov.), 60

"C-E-I-R ACCEL", 16/9 (Sept.), 47

"C-E-I-R Acquires Associated dero Science
Laboratories”, 16/1 (Jan.), 32

C-E-I-R, "Control Data and C-E-I-R May
Serge™, 1679 (Sept.), 17

"C-E-I-R To Invest S1.8 Million in Multi-
Access Computing”, 16/7 (July), 40

"C-E-I-R Reports Improved Earnings for First
Half", 167 (July), 47

Census -- SEE: “"Monthly Computer Census”

Centers, computer, "Roster of College and
University Computer Centers”, 16/6 (Junej,
123

Certron, "Olins and Certron Form Australian
Joint Venture”, 16'3 (March), 46

"CESCO Digital Printer Offers High Reliability
Unattended Use™. 16,4 (Apr.). 49

"CFP (Consolidated Finzncial Planning) Sys-
ten™, 16 11 (Nov.). 39

C.G.S. Scientific Corp,. "Lawrence Systems
Yerges with €.G.S. Scientific Corp.",
168 (Aug.y, 42

"Chaos to Order™, by Charles Csuri and Jares
Shaffer, Annual Computer Art Contest, 1678
(Aug.y, 12

"Characteristics of General Purpose Analog
and Hybrid Cocputers”™, 16°6 (Juna). 79

"Characteristics of General Purpose Digital
Computers”, 166 (June), 91
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Chasen, S. H., and R. N. Seitz, "On-Line Sys-
tems and Man-Computer Graphics", 16/11
(Nov.), 22

Chambers, Paul F., "A Personalized Recruit-
ment Program”, 16/11 (Nov.), 45

Checkerboard, "Problem 675: Functions for a
Checkerboard”, by Walter Pennmey, 16/5
(May), 15

Checkless society, "Credit Cards -- Stepping
Stones to the Checkless Society?”, by Dale
L. Reistad, 16/1 (Jan.), 26

Chemical plants, "Computer Program v Speed
Problem Solving in Chemical Plants", 16/1
(Jan,), 55

Chemical samples, "Computer Analyzes Chemical
Samples at Monsanto Plant", 16/4 (Apr.), 40

Cheshire Inc,, "Xerox Acquiring Cheshire
Inc.", 16/3 (March), 46

"Chevrolet's Camaro, a Computer Age Product”,
16/7 (July), 37

Chicago, "SPEEData Service Opens New Office
in Chicago”, 16/7 (July), 40

"Chrysler Corporation’s Dynamic Inventory
Analysis System (DIAS)", 16/2 (Feb.), 45

CIRC program, "SDS Announces CIRC Program for
Circuit Designers", 16/4 (Apr.), 47

Circuit designers, "SDS Announces CIRC Pro-
gram for Circuit Designers", 16/4 (Apr.),
47

Circuit Panels, "Printed Circuit Panels”, (in
Annual Pictorial Report), 16/12 (Dec.), 55

"City of Reno Automates Surveying Calcula-
tions”, 16/7 (July), 37

Classroom computer, "Math-Master ECP-18A
Classroom Computer”, 16/11 (Nov.), 58

Cleaner: "Model 680 High Speed Magnetic Tape

Cleaner”, 16/11 (Nov.), 63

""MS-200 Magnetic Tape Head Cleanmer", (in
Annual Pictorial Report), 16/12 (Dec.),
57

Cleaner/tester, "Cybe-Tester, a Combination
Magnetic Tape Cleamer/Tester”, 16/10
(Oct.), 60

"CMC Reference Table for IBM Direct Access
Devices", 16/3 (March), 52

COBOL, "The Case for COBOL", by S, M, Ber-
nard, 16/2 (Feb.), 40

Coffee-time analysis, "Problem 672:
time Analysis", 16/2 (Feb.), 12

"Cognitronics Speechmakers", 16/1 (Jan.), 56

Cohen, Daniel and Nicole Pointel, "Computer
Time Sharing -- A Review", 16/10 (Oct.),

Coffee-
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"Collection of Material in the Field of Law
and Data Processing", by John F. Banzhaf,
16/1 (Jan.), 10
College selection, "Scientific College Selec-
tion -- New Processing Service", 16/9
(Sept.), 43
College and university computer centers,
"Roster of College and University Computer
Centers", 16/6 (June), 122
"College and University Computer Centers --
Supplement”™, 16/9 (Sept.), 14
"Collins Radio Reports 67% Increase in Net
Income™, 16/7 (July), 47
Color matching, "Low-Cost Computer for Pre-
cise Color Matching", 16/7 (July), 41
Colors, "Textile Industry Using Digital Com-
puter to Match Colors", 16/5 (May), 47
"Comments on 'Computers and Moral Questions®
~- The Sane Ones", from Father Thomas
Merton, 16/3 (March), 10
Commercial computers, "Ranges of Computer
Speeds of Commercial Computers”, 16/6
(June), 76
Commercial time-shared computing services,
"Roster of Commercial Time-Shared Comput-
ing Services", 16/6 (June), 66
Communications, "Data Communications”, by
Robert E. Wallace, 16/5 (May), 16
Communications link, "Legal Data Worldwide
Pinpointed by Computer, Communications
Link™, 16/9 (Sept.), 40
Communications seminar, "Bell System Business
Communications Seminar", 16/7 (July), 40
Communications system: "Data Communications
System, Series M-1000", 16/7 (July), 43
"UNIVAC DCS-1 Communications System", (in
Annual Pictorial Report), 16/12 (Dec.),
53
Communications terminal, "UNISCOPE 300, A
Visual Communications Terminal”, 16/8
(Aug.), 47
" _COMP DDP-416 Computer", 16/1 (Jan.), 53
Companies, "Are Companies Wasting Money on
False Projects?", by William F, Breitmayer,
16/12 (Dec.), 9
"Competition to Devise Management Game, An-
nounced by Netherlands Journal", from Sec-
retariat M.A.B., 16/11 (Nov.), 14
"Components and Devices in System Applications
Seminar -- Call for Papers™, by Prof. Karl
Steiner, 16/8 (Aug.), 25
"A Comprehensive Look at Magnetic Tape Re-
habilitation", 16/7 (July), 47
"Computed Cams", 16/12 (Dec.), 62
"Computed Visual Simulation Developed by GE",
16/11 (Nov.), 53
Computer access, "Time-Shared Computer Access
-~ CGA Contest Winner", 16/2 (Feb.), 15
"Computer to Aid in Intensive Care of Criti-
cally I11 Patients”, 16/12 (Dec.), 60
"Computer-Aided Bible Distribution", 16/2
(Feb.), 45
Computer-aided bidding, "Tramp Ship Operator
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Plans Computer-Aided Bidding", 16/1 (Jan.),
47

“Computer Aids Psychological Testing of U.S.
Navy Aviation Cadets", 16/7 (July), 38

"Computer Aids in Study of Steroids”, 16/7
(July), 38

“Computer Analysis -~ and Inequalities in
Voting Power", by Neil Macdonald, 16/9
(Sept.), 12

"Computer Analyzes Chemical Samples at Monsanto

Plant”, 16/4 (Apr.), 4

"Computer Answers Questions on Copper & Copper
Alloys", 16/4 (Apr,), 45

"Computer Applications Sales, Earnings Up",
16/4 (Apr.), 52

Computer applications, "Tabu, Loaded Words, and
Computer Applications", by Edmund C. Berkeley

16/7 (July), 7
"Computer Applications Ups Sales, Earnings",
16/2 (Feb.), 53
Computer art: "Annual Computer Art Contest”,
16/8 (Aug.), 8
"Artist in Computer Art -- Correction”,
by Lloyd Sumner, 16/10 (Oct.), 67
"Computer Art"” 'Boxes' -- Some Comments",
I. from James H. Jacobs and II. from
Darel D, Eschbach, Jr., 16/11 (Nov.), 13
Computer art forms, "International Exhi-
bition of Computer Art Forms", by Jasia
Reichardt, 16/1 (Jan.), 10
Computer art issue, "Annual Computer Art
Issue -- Comments", from William H. Har-
kins and from the Editor, 16/10 (Oct.), 15
"Computer Art: Turning Point", by Edmund
C. Berkeley, 16/8 (Aug.), 7
"Computer-Assisted Curriculum", 16/3 (March;
58

“Computer-Assisted Explanation", by Edmund
C. Berkeley, 16/9 (Sept.}, 32

"Computer-Assisted Explanation in Program-
ming", by Edmund C. Berkeley, 16/2 (Feb.),
7

"Computer Association Formed in Taiwan",
from Kenneth K. Fan, 16/7 (July), 13

Computer associations, "Roster of Computer
Associations", 16/6 (June), 132

Computer-based data retrieval system, "ASE
has Computer-Based Data Retrieval System”,
16/4 (Apr.), 40

"Computer-based River Management", 16/12
(Dec.), 59

"Computer 'Browses' Through New Technical
Literature”, 16/8 (Aug.), 41

"Computer Center Supplies Credit Reports
in Pacific Southwest", 16/12 (Dec.), 63

Computer centers, "Roster of College and
University Comput-r Centers", 16/6 (June),
122

"Computer-Composed Music -- Competition for
1968", 16/5 (May), 13

"Computer-Controlled Anesthesiology Patient
Simulator", 16/5 (May), 46

"Computer-Controlled Real-Time Gas Dispatch
System in Operation™, 16/9 (Sept.), 41

"Computer Creates Pictures Seen in Three
Dimensions”, 16/10 (Oct.), 52

Computer, “Curriculum 'Shopping' Via Com-
puter, TV Consoles"”, 16/2 (Feb.), 49

Computer data terminal market, "Data Cor-
poration Enters Computer Data Terminal
Market™, 16/11 (Nov.), 60

"The Computer Directory and Buyers' Guide,
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16/12 (Dec.), 8

"Computer-Generated Motion Pictures Aid
Auto Crash Studies™, 16/3 (March), 41

“Computer-Generated Movies in Education”,
from Education Laboratory, MIT, 16/3
(March), 28

"Computer to be Giant of U.S. Economy --
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"Control Data 449 Computex”, 16/11 (Nov.),
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ing Company”, 16/10 (Oct.), 54

"Diebold France Acquires French Planning
Firm", 16/4 (Apr.), 43

"Diebold, Sanders Plan Joint Effort in In-
formation Retrieval Market"”, 16/12 (Dec.),
62
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"Digigraf Model CP-1000", (in Annual Pic-
torial Report), 16/12 (Dec.), 46
Digigraphics system, "CDC 274 Digigraphics
System for use with Small-Scale Control
Data 1700", 16/11 (Nov.), 60
Digital computer: "HP 2115A Digital Compu-
ter", (in Annual Pictorial Report), 16/
12 (Dec.), 31
"Textile Industry Using Digital Computer
to Match Colors", 16/5 (May), 47
“Characteristics of General Purpose Digi-
tal Computers", 16/6 (June), 91
"digital Computer Controls New Trainer for
Navy Pilots", 16/7 (July), 39
"Digital Data Recording System Available
from Beckman", 16/11 (Nov.), 60
Digital Development, "Series 7300 Memory
Systems from Digital Development”, 16/9
(Sept.), 46
Digital Equipment Corp.: ™"A-D and D-A
Converters”, (in Annual Pictorial Re-
port), 16/12 (Dec.), 48
"DF32 DECdisc Memory", (in Annual Pictor-
ial Report), 16/12 (Dec.), 43
"K-Series Industrial Control Modules",
(in Annual Pictorial Report), 16/12
(Dec.), 55
"PDP-8/I Computer”, (in Annual Pictorial
Report), 16/12 (Dec.), 33
"Digital Magnetic Tape Recording System from
Potter", 16/1 (Jan.), 57
Digital tape tramsport, "Ampex Model GTM-14
Compact Digital Tape Tramsport", 16/11
(Nov.), 62
"Digital's New Panelaid and Octaid Kits",
16/5 (May), 58
"Digital Plotter Industry Growing Markedly",
by Michel Feuche, 16/8 (Aug.), 32
Digital printer, "CESCO Digital Printer Of-
fers High Reliability. Unattended Use",
16/4 (Apr.), 49
Digitronics Corp., "Audio-Verter Model 8050
Paper Tape Trensmitter", (in Annual Pic-
torial Report), 16/12 (Dec.), 49
DiLeonardo, D. J., "Power Oscillation Per-
spective”, Annual Computer Art Contest,
16/8 (Aug.), 18
Disc Pack, "Mark I Disc¢ Pack”, (in Annual
Pictorial Report), 16/12 (Dec.), 57
Disc Pack Corp., "Memorex Acquires Disc Pack
Corp.", 16/4 (Apr.), 43
"Disc Pack Production"”, (in Annual Pictorial
Report), 16/12 (Dec.), 57
Discrimination, "Computers Speed Fight A-
gainst Job Discrimination”, 16/7 (July),
38

"Discussion Related to Computer Usage or
Techniques is a Better Use of Paper and
Ink", from Michael Winnick, 16/7 (July)
34

Disease, "Creating Disease within a Compu-
tex”, 16/11 (Nov.), 55

Disk storage, "Honeywell Disk Storage De-
vices", 16/3 (March), 49

Disease patterns, "Computer Recognition of
Human Disease Patterns”, 16/9 (Sept.), 41

Display system, “Burroughs Input and Display
System", 16/4 (Apr.), 49

Displays, “"Beta Instrument Corp. Announces
New Family of Precision CRT Displays",
16/4 (Apr.), 50

Direct access devices, "CMC Reference Table
for IBM Direct Access Devices", 16/3
(March), 52

Direct access, "Time Sharing, Batch Proces-
sing, and Direct Access", by Edmund C.
Berkeley, 16/4 (Apr.), 7

Disadvantaged, “"Overcoming Soms of the Short-
age of Persomnel by Education of the Dis-
advantaged”, by Georgia M. Nagle, 16/3
(March), 29

Disk pack exhange, "Time Brokers, Inc.
Forms Disk Pack Exchange”, 16/3 (March),
47

Documentation, Inc., “Leasco to Acquire
Documentation, Inc.”, 16/4 (Apr.), 43

"Document-Reading Machine for the Ge-400
Series", 16/9 (Sept.), 47

Donnellan, James L., "No More or Less Dead-
ly than a Typewriter”, 16/7 (July), 34

"DOPIC", 16/9 (Sept.), 47

DPMA'S certificate in data processing,
"Applications for 1968 Examination for
DPMA'S Certificate in Data Processing
Due Nov. 1, 1967", by R. Calvin Elliott
16/10 (0ct.), 14

Drafting system, "Gerber Series 500 Auto-
matic Drafting System", 16/7 (July), 44

Draftsman, “Electronic Draftsman Aids
Pennsylvania's Highway System", 16/3
(March), 42

Drawings, "Computer Produces Finished En-
gineering Drawings for Sanymetal Pro-
ducts Co.™, 16/1 (Jan.), 48

Drugs, "Body Response to New Drugs Predic-
ted by Computer and Graphic Display
Terminal™, 16/10 (Oct.), 53

Drum subsystem, "Sperry Rand Announces New
Drum Subsystem”, 16/3 (March), 49

Duplicating system, "G-12 Tape Duplicating
System has Speeds of 240 IPS", 16/2
(Feb,), 51

"Du Pont Announces New Magnetic Recording
Tape”, 16/8 (Aug.), 49

"Du Pont to Exchange Information with Tokyo
Firm", 16/10 (Oct.), 55
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Duyverman, S. D., "Indexing of Data Proces-
sing Literature: An International Ef-
fort"”, 16/10 (Oct.), 14

E

“EAL 580 Analog/Bybrid Computing System",
(in Annual Pictorial Report), 16/12
(Dec,), 49

EAI 580, "Desk-Top Analog Computer -- The
EAI 580", 16/9 (Sept.), 46

"EAI 690 Hybrid System", 16/3 (March), 48

"EAI Series 10 Processor", (in Annual Pic-
torial Report), 16/12 (Dec.), 37

"'Early Warning System' for Open Heart
Surgery Patients”, 16/9 (Sept.}, 40

Economic growth, "All-Out Pursuit of Eco-
nomic Growth to Create Jobs", excerpts
from a speech by Thomas J. Watson, Jr.,
16/2 (Feb,), 10

E.C.P.I., "Computer Programming Classes
Being Given by E.C.P,I. at Sing Sing:,
16/12 (Dec.), 63

"ECPI Program Write-Ups Available", from
A, Estipona, 16/4 (Apr.), 12

Edgeton, Martin, "Human Behavior Could
Limit Data Banks -- An Enlightening Ex-
ample”, 16/9 (Sept.), 11

The Editor: ''Computers and Scientific

Models' -- Comments™, and from Clif-
ford A, Woodbury Jr., 16/7 (July), 11
"Indexing of Data Processing Literature:
How Shall it be Done?", and from
Philip R. Bagley, 16/7 (July), 12
"Soldier Anticipates Return to United
States; Seeks Job”, and from Donald
C. Shumate, 16/7 (July), 12
"Zip Codes -- The Base of the Modern
United States Post Office”, and from
Ira Kapenstein, 16/7 (July), 12
Editorial: "Computer Art: Turning Point",
by Edmund C. Berkeley, 16/8 (Aug.), 7
“Computer-Assisted Explanation in Pro-
gramming", by Edmund C. Berkeley, 16/
2 (Feb.), 7
"The Computer Direetory and Buyers Guide,
1951 to 1967", by Edmund C, Berkeley
16/6 (June), 6
"Computers and Scientific Models", by
Edmund C. Berkeley, 16/5 (May), 7
"Computers and Some Moral Questions™, by
Edmund C. Berkeley, 16/3 (March), 7
"Computers amd Some Moral Questions", by
Edmund C. Berkeley, 16/7 (July), 56
"In the Beginning -- and in the Future”,
by Edmund C. Berkeley, 16/10 (0ct.), 7
"Learning to Read Using a Responsive En-
vironment™, by Edmund C. Berkeley,
16/11 (Nov.), 7
"LIES (Lying Invalidates Excellent Sys-
tems)", by Edmund C. Berkeley, 16/1
(Jan.), 7
“New Ideas That Organize Information", by
Edmund C. Berkeley, 16/12 (Dec.), 6
"Professional Conduct in the Computer
Field", by Edmund C. Berkeley, 16/9
(Sept.}, 7
"Tabu, Loaded Words, and Computer Appli-
cations"”, by Edmund C. Berkeley, 16/7
(July), 7
"Time Sharing, Batch Processing, and
Direct Access”, by Edmund C. Berkeley,
16/4 (Apr.), 7

"EDP and Employment Agencies: How Are They
Related?”, by James D. Haselton, 16/9
(Sept.), 23

"EDP Supplies Industry Tops Billion Dollar
Annual Volume", by Michel Feuche, 16/7
(July), 26

EDP training schools, "Private EDP Training
Schools"™, by Swen A, Larsen, 16/12 (Dec.),
21

Education center, "Technical Services Edu-
cation Center Being Constructed by NCR",
16/10 (Oct.), 54

Education: "Computers and Education —-

Short Reports™, 16/3 (March), 28

"Computers, a Revolution in Secondary
Education?", by J. Wesley Graham, 16/3
(March), 23

Education and design applications, "Teachaid
~- for Education and Design Applications",
16/9 (Sept.), 46

Education laboratory, MIT, "Computer-Genera-
ted Movies in Education”, 16/3 (March), 28

"Education News": 16/2 (Feb.), 48; 16/3
(March), 46; 16/4 (Apr.), 44; 16/5 (May)
51; 16/7 (July), 40; 16/8 (Aug.), 44; 16/
9 (Sept.), 42; 16/10 (Oct.), 56; 16/12
(Dec.), 63

Education media, "National Information Cen-
ter for Educational Media", 16/12 (Dec.),
64

"Education System of Future Recommended for
the School District of Philadelphia", 16/5
(May), 51

Educational technology firm, “Encyclopaedia
Britannica Acquires Interest in Educational
Technology Firm", 16/4 (Apr.), 43

Educational technology, “Workshop Series on
Educational Technology”, 16/10 (Oct.), 56

Efficiency, "Problem 6712: Maximum Ef-
ficiency”, by Walter Penney, 16/12 (Dec.),
29

B10A computer, "SEL Redesigns 810A Computer",
16/2 (Feb.), 49
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INDEX

“$85 Million Financing for Diebold Computer
Leasing Company”, 16/10 (0ct.), 54
Election night, "Automatic Computers on
Election Night", by Eugene F, Murphy and
Edmund C. Berkeley, 16/12 (Dec.), 26
"Election Returns Processed by UNIVAC-
Coleman Electronic Vote Counting System",
16/1 (Jan.), 49
“Electron Beam Used to Weld Computer Memory
Arrays", 16/4 (Apr.,), 51
Electronic accounting machine: “Burroughs
E5000 Electronic Accounting Machine”,
16/4 (Apr.), 46
"NCR 400 Electronic Accounting Machine”,
(in Annual Pictorial Report", 16/12
(Dec.), 54
Electronic accounting systems, "Burroughs
Announces Electronic Accounting Systems",
16/10 (Oct.), 56
Electronic Associates, Inc, -- SEE: EAI
"Electronic 'Captain' Mans Bridge of Mari-
ner V", 16/8 (Aug.), 40
Electronic counters, "Beckman Launches Trade-
In Policy for Electronic Counters, Timers",
16/12 (Dec.), 66
"Electronic Draftsman Aids Pennsylvania's
Highway System”, 16/3 (March), 42
Electronic Engineering Co. of Calif., "1051
Format Control Buffer", (in Annual Pic-
torial Report), 16/12 (Dec.), 49
Electronic firms, "Modern Indian Story:
Electronic Firms Locate on Reservations”,
from Electronic News, 16/4 (Apr.), 9
Electronic measurement systems market
"Zehntel, Inc. Formed to Serve Electronmic
Measurement Systems Market", 16/1 (Jan.),
52
Electronic Memories Inc., "SEMS 7 Memory
System", (in Annual Pictorial Report),
16/12 (Dec.), 43
Electronic Memories, "2.7 Million Bit, 2-1/2D
Memory by Electronic Memories", 16/7
(July), 42
"Electronic 'Paint Brush and Drawing Board'
for the Textile Designer of Future?", 16/
1 (Jan,), 58
"Electronic Teaching System Speeds Training",
16/11 (Nov.), 61
Electronic timers, "Beckman Launches Trade-
In Policy for Electronic Counters, Timers”,
16/12 (Dec.), 66
"Elliott 920M Microminiature Computer", 16/1
(Jan,), 54
Elliott, R. Calvin: "Applications for 1968
Examination for DPMA'S Certificate in
Data Processing Due Nov, 1, 1967", 16/
10 (Oct.), 14
"368 Candidates Receive Certificate in
Data Processing”, 16/7 (July), 11
"Embezzling Primer”, by Sheldon J. Damsiger
16/11 (Nov.), 41
Employment agencies, "EDP and Employment
Agencies: How are They Related?", by
James D, Haselton, 16/9 (Sept.), 23
Emulator, "RCA Introduces New Computer Emu-
lator System for use with Spectra 70's",
16/4 (Apr.), 47
"Encumbrance Accounting System", 16/9
(Sept.), 47
"Encyclopaedia Britannica Acquires Interest
in Educational Technology Firm", 16/4
(Apr.), 43
Engineers, "Telsim Language will aid Engi-
neers”, 16/3 (March), 50
Engineering drawings, "Computer Produces
Finished Engineering Drawings for Sany-
metal Products Co.", 16/1 (Jan.), 48
Engineering and lab research, "Low-Cost
Computer for Engineering and Lab Research",
16/9 (Sept.), 45
Enslein, Kurt, and Anthony G. Lauck, Robert
MacIntyre, Robert E. Hopkins, "The Roches-
ter Direct-Access Time-Shared System”,
16/10 (0ct.), 20
Equipments, "Roster of Organizations Supply-
ing Entire Equipments for Computing and
Data Processing Systems", 16/6 (June), 62
Error, "Recovery from Error", by Jan B.
Hext, 16/4 (Apr.), 29
Eschbach, Darel Jr.: "Boxes", Annual Compu-
ter Art Contest, 16/8 (Aug.), 11
"Computer Art: ‘'Boxes' -~ Some Comments",
and from James H. Jacobs, 16/11 (Nov.),
13

"ESI System", 16/3 (March), 50
"Establishing Dialogue with Political and
Social Scientists”, from S. D. Irwin, 16/7
(July), 32
Estipona, A,, "ECPI Program Write-Ups Avail-
able™, 16/4 (Apr.), 12
Europe: “Honeywell Enters European Real Time
Computer Market", 16/7 (July), 40
"NCR Sets Up Electronic Parts Depot for
Europe”, 16/9 (Sept.), 41
“Systems Research Institute Established in
Europe by IBM World Trade", 16/4 (Apr.),
44
Evans, W. H., "Marketing of Electronic Data
Processing Services by National Banks
Brings Legal Action by the Association of
Data Processing Service Organizations”,
16/8 (Aug.), 23
"An Evolving Special-Purpose Time-Sharing
System”, by Paul A, Castleman, 16/10
{0ct.), 16
Exchange, "Time Brokers, Inc. Forms Disk
Pack Exchange”, 16/3 (March), 47

"EXODUS Translation Program", 16/3 (March)

50

"Exodus II", 16/12 (Dec.), 64

Explanation, "Computer-Assisted Explanation”,
by Edmund C. Berkeley, 16/9 (Sept.), 32

Export. license, "Control Data Receives Ex-
port License to Ship 6600 System to
France", 16/1 (Jan,), 52

Expo 67, "Computers Will Aid Visitors to
Expo 67 -- and May Help Save an Extra
$Million™, 16/5 (May), 12

"Expo 67 Using Computer to Control Ticket
Sales”, 16/9 (Sept.), 4l

Expressway tests, "Control Data Computers
Regulate Traffic in Detroit Expressway
Tests”, 16/2 (Feb.), 44

Eye, "A Computer Eye -- It 'Looks and Sees",
16/5 (May), 56

F
“Faces in Random Light and Shadow”, by
Charles Csuri and James Shaffer, Annual
Computer Art Contest, 16/8 (Aug.), 14
“Facility Location Package", 16/5 (May), 55
Facit tape punch, "Potter Instrument Mar-
kets Facit Tape Punch”, 16/8 (Aug.), 29
“Facit Tape Reader Marketed by Potter",
16/2 (Feb.), 51
Fairchild Graphic Equipment: "PHOTOTEXT~
SETTER T Model '2000'", (in Annual
Pictorial Report), 16/12 (Dec,), 45
"Two High Speed Phototypesetters by
Fairchild Graphic Equipment", 16/8
(Aug.), 48
False projects, "Are Companies Wasting
Money on False Projects?", by William F.
Breitmayer, 16/12 (Dec.), 9
Fan, Kenneth K., "Computer Association
Formed in Taiwan", 16/7 (July), 13
Farms, "Soviet Automation for Farms", from
Warren Peter, 16/7 (July), 10
“Farrington Mfg. Co. Expanding Into Voice
Identification Field", 16/10 (Oct.), 55
"A Fascinating Flow Chart that Doesn't
Work?", by Walter Penney, 16/8 (Aug.), 25
"Feed Formulation Computer”, 16/10 (Oct.),
56
"Ferroxcube Doubles Speed and Capacity of
the FX-12 Memory System", 16/7 (July), 42
Feuche, Michel: “EDP Supplies Industry
Tops Billion Dollar Annual Volume™,
16/7 (July), 26
"Digital Plotter Industry Growing Marked-
1y", 16/8 (Aug.), 32
"Second-Generation Computers Live Again —
in the Resale Market", 16/9 (Sept.), 24
15 Years Ago in Computers and Automation
"Automatic Computers on Election Night",
by Eugene F. Murphy and Edmund C. Berke-
ley, 16/12 (Dec.), 26
"15 Years Ago in Computers and Automation”,
by Edmund C. Berkeley, 16/11 (Nov.), 47
Finance Unit, "Honeywell Forms Finance
Unit", 16/12 (Dec.), 66
Financial services, "Roster of Organiza-
tions Providing Leasing or Financial Ser-
vices in the Computer Field", 16/6 (June),

64

Fish, "Computer-Run Satellite May Guide
Ships to Fish", 16/12 (Dec.), 29

Fleet operations, "Computer Programming
Technique Used to Plan Fleet Operations",
16/2 (Feb.), 50

"Flies Transformed” by Charles Csuri and
James Shaffer, Annual Computer Art Con-
test, 16/8 (Aug.), 19

Flight simulation control, “Computerized
Flight Simulation Control”, 16/8 (Aug.),

40
"Flight Simulator for Boeing 747 Uses SDS
Sigma 2 Computer", 16/11 (Nov.), 55
Florida legislature, "Computer to Speed
Law-Making for Florida Legislature",
16/8 (Aug.), 42
Flow chart, "Problem 678: A Fascinating
Flow Chart that Doesn't Work?", by Wal-
ter Penney, 16/8 (Aug.), 25
"Flow Chart Template", 16/4 (Apr.), 48
Flowcharting, "Automatic Flowcharting for
IBM System/360", 16/5 (May), 55
"The Ford Computer Graphics Project”, by
Walter L. Johnson, 16/11 (Nov.), 35
Forecast, "Weather Forecast for One-Half
of the World", 16/4 (Apr,), 39
Forgnoni, 6. L., "Mas De 1000 Areas De
Utilizacion De Los Computadores Electron-
ics", 16/2 (Feb.), 15
"The 40X Package”, 16/1 (Jan.), 55
"4-Bit Shift Register Contains Equivalent
of 175 Components”, 16/5 (May), 57
"Four New Core Memory System from Litton
Industries”, 16/5 (May), 54
"4- Second Memory System Available at 8-
Second Prices”, 16/1 (Jan.), 55
"Fourth Annual Computer Programming Contest
for Grades 7 to 12, 16/1 (Jan.), 10
Fox, C. R., "A 'Regular' Ex-Subscriber Con-
tinues to Read C&A", and from the Editor,
16/5 (May), 13
"The Foxboro Company Sales, Net Income Set
Records in 1966", 16/5 (May), 59
France: "Control Data Receives Export Li-
cense to Ship 6600 System to France",
16/1 (Jan.), 52
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"Control Data Receives Export License to
Ship a Second 6600 Computer to France"”,
16/2 (Feb.), 47
"ITT Worldcom Announces International

Datel for France and Germany", 16/3
{March), 46

Freitag, H., "Design Automation" SHARE-ACM-
IEEE Fifth Annual Workshop -- Call for
Papers”, 16/11 (Nov.), 14

French planning firm, "Diebold France Ac-
quires French Planning Firm", 16/4 (Apr),
43

"Friden Introduces 5610 Computyper Data
Processor”", 16/4 (Apr.), 45

"Friden Introduces the 7100 Conversational
Mode Terminal™, 16/10 (Oct.), 59

"Friendly Flowers of Space and Time", by
Lloyd Sumner, Annual Computer Art Contest,
16/8 (Aug.), 16

"Functions for a Checkerboard”, by Walter
Penney, 16/9 (Sept.}, 31

“Fundamental Concepts of Programming Lang-
usges”, by Jean E. Sammet, 16/2 (Feb.),
30

Furman, A., "NELIAC Bulletin to be Estab-
lished”, 16/8 (Aug.), 24

FX-12 memory system, "Ferroxcube Doubles
Speed and Capacity of the FX-12 Memory
Systen”, 16/7 (July), 42

6
"Gains Reported by Beckman Instruments", 16/
10 (Oct.), 61
Gallagher, Patrick F., "An Area of Intense
Interest and Discussion”, 16/7 (July), 35
Garment industry, "Automation Coming to the
Garment Industry", 16/4 (Apr.), 48
Gas dispatch system, "Computer-Controlled
Rcal-Time Gas Dispatch System in Opera-
tion", 16/9 (Sept.), 41
"GE Adds Remote Plotting to Time-Sharing
Service", 16/8 (Aug.), 43
"GE Announces Four-Fold Memory Capacity In-
crease for Medium-Scale Computers”, 16/5
(May), 54
GE Co.: "“Computed Visual Simulation De-
veloped by GE", 16/11 (Nov.}, 53
"PTR-120 High-Speed Printer”, (in Annual
Pictorial Report), 16/12 (Dec.), 53
"PIR-80 Series of Readers”, (in Annual
Pictorial Report), 16/12 (Dec.), 48
"GE Develops Audrey -- a Talking Computer”,
16/1 (Jan.), 58
GE-400 series, "Document-Reading Machine for
the GE-400 Series”, 16/9 (Sept.), 47
"GE-405 Computer”, (in Annual Pictorial Re-
port), 16/12 (Dec.), 30
"GE-400 Series Gets Boost in Software Capa-
bility", 16/4 (Apr.), 47
"GE-420 Time-Sharing System", 16/8 (Aug.), 45
"GE-420 Time-Sharing Computer System", (in
Anngal Pictorial Report), 16/32 (Dec.), 36
"GE Introduces New Contouring Numerical Con-
trol”, 16/3 (March), 51
"GE Memory Module", (in Annual Pictorial Re-
port), 16/12 (Dec.), 42
"“GE Time Sharing Services -- Correction",
from J. P. Sweeney, 16/10 (Oct.), 67
"G-E Using Computer to Aid In-House Manufac-
turing Operations”, 16/4 (Apr.), 41
Geeslin, Roger H., "Lost Subscriber Search
Operation", and from the Editor, 16/2
(Feb.), 14 .
General Electric Co. -- SEE; GE
"General Electric Expands Paper Tape Reader
Line", 16/9 (Sept.), 48
“General Electric's TDM-220 Data Set", 16/4
(Apr.), 48
General Precision Systems Inc., "L100 Series
Disc Memory Systems”, (in Annual Pictorial
Report), 16/12 (Dec,), 43
General purpose analog computer, "GPS 200T
General Purpose Analog Computer”, (in An-
nual Pictorial Report), 16/12 (Dec,), 37
Generator, "230,000 Kilowatt Generator Watched
by IBM Computer", 16/11 (Nov,), 55
"Gerber Series 590 Automatic Drafting System”",
16/7 (July), 44
German firm, "Standard Register Signs Know-
How Agreement with German Firm", 16/4
(Apr.), 43
Germany, "ITT Worldcom Announces Internation-
al Datel for France and Germany", 16/3
(March), 46
"Girl - and*Girl Shook Up", by L. Mezei, An-
nual Computer Art Contest, 16/8 (Aug.), 9
"Glass Digital Memory Modules", 16/10 (Oct.),
97
Glauthier, T. James, "Computer Time Sharing:
Its Origins and Development”, 16/10 (Oct.)},

23
GM, "Multi-Unit Computer Controlled Parts
Warehouse for GN", 16/8 (Aug.), 41
Government research contracts, "The Quest
and the Covenant: How to Translate Ideas
into Government Research Contracts", by
Dr. Harold Wooster, 16/5 (May), 37
Government-sponsored computer projects, "In-
dex of Government-Sponsored Computer Pro-
jects is Completed”, 16/10 (0Oct.), 15
"GPS 200T Analog Computer”, 16/8 (Aug.), 46
"GPS 200T General Purpose Analog Computer",
(in Annual Pictorial Report), 16/12 (Dec.),
37

34
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"Graduation Ceremonies for Eleven Visually
Handicapped Computer Programmer Trainees",
16/8 (Aug.), 44

“Grafacon GI/360", (in Annual Pictorial Re-
port), 16/12{Dec.), 46

Graham, J. Wesley, "Computers, a Revolution
in Secondary Education?", 16/3 (March), 23

"Graph Plotters for Sigma Computers”, 16/11
(Nov.), 62

Graphic data processing, "System Considera-
tions for Graphic Data Processing”, by E.
M. Thomas, 16/11 (Nov.), 16

Graphic data processor, "Data Equipment An-
nounces New Graphic Data Processor™, 16/9
(Sept.), 48

Graphic display terminal, "Body Response to
New Drugs Predicted by Computer and Graph-
ic Display Terminal”, 16/10 (Oct.), 53

Graphic input device, "Sylvania Data Tablet
-- Model DT-1", (in Annual Pictorial Re-
port), 16/12 (Dec.), 54

Graphics display device, "IBM 2260 Graphics
Display Device", (in Annual Pictorial Re-
port), 16/12 (Dec.), 46

Graphics display, "Smallest IBM Computer Gets
Graphics Display”, 16/10 (Oct.), 59

Graphics processor, "Universal Graphics Pro-
cessor Provides Man-Computer Collabora-
tion", 16/7 (July), 45

Graphics project, "The Ford Computer Graphics
Project”, by Walter L, Johnson, 16/11 (Nov.),
35

Great Britain, "World Report -- Great Brit-
ain", -~ SEE: "World Report -- Great
Britain™

"GTEE Announces New Family of Data Sets by
Automatic Electric™, 16/3 (March), 51

"GTEE Subsidiary Negotiating for Acquisition
of Ultronic Systems”, 16/2 (Feb.), 47

"G-12 Tape Duplicating System Has Speeds of
240 1PS", 16/2 (Feb.), 51

H
Handprinting reader: "Optical Handprinting
Reader from Recognition Equipment”, 16/
11 (Nov.), 60
"Recognition Equipment Reveals Machine
that Reads Hand Printing”, 16/1 (Jan.),
57
Hardware, "Third Generation: Hardware or
Function?", by Sol Zasloff, 16/7 (July),
24
Harkins, William H., "Annual Computer Art
Issue -- Comments”, 16/10 (Oct.), 15
Haselton, James D., "EDP and Employment Agen-
cies: How are They Related?", 16/9 (Sept.),
23
Haueisen, W. C., "The Questions Reflect a
Simplistic View", 16/7 (July), 35
Hazlehurst, Jack H., "Leave Political Opin-
ions Out of Your Magazine", 16/9 (Sept.),
11
Heart surgery, "'Early Warning System' for
Open Heart Surgery Patients", 16/9 (Sept.),
40
Heilborn, George H., "The Art of Leasing
Computers”, 16/1 (Jan.), 42
Hewlett-Packard: "HP 2115A Digital Compu-
ter", (in Annual Pictorial Report), 16/
12 (Dec.), 31
"Model 2760A Optical Mark Reader”, (in An-
nual Pictorial Report), 16/12 (Dec.), 51
Hext, Jan B., "Recovery from Error”, 16/4
(Apr.), 29
Heyel, Carl, "The Paid Circulation Policy of
"Computers and Automation'™, 16/10 (Oct.),
15
Highway patrol, "California Highway Patrol’s
Auto-Statis On-Line with NCIC", 16/3
(March), 42
Hindsignt, “"Project Hindsight", based on
report by Philip H. Abelson, 16/2 (Feb.),

12
Hitt, William D, and Robert W. Brainard,
"Cybernetics in the U.S.S.R.™, 16/4 (Apr.)

10

"The Hold Military Psychology Has om the
Great Majority of People”, from Clifford
A, Woodbury, Jr., 16/7 (July), 33

Hole Filler, "Barc Hole Filler", (in Annual
Pictorial Report), 16/12 (Dec.), 57

"*Honey From Numbers' -- Comments", from
Georgia Nagle, from the Editor, and from
Andre Maurois, 16/2 (Feb.), 13

“Honeywell Adds ICM-42 to Core Memory Line”
16/8 (Aug.), 47

"Honeywell Disk Storage Devices", 16/3
(March), 49

"Honeywell EDP has Record Revenues”, 16/2
(Feb.), 53

"Honeywell Enters European Real Time Com-
puter Market", 16/7 (July), 40

"Honeywell Forms Finance Unit", 16/12 (Dec.)
66

"Honeywell 4200 Computer”, (in Annual Pic-
torial Report), 16/12 (Dec.), 33

"Honeywell Introduces Fast Compact I/C
Memory System”, 16/11 (Nov.), 58

"Honeywell Memory Cycle Time Reduced to
670 Nanoseconds", 16/5 (May), 54

"Honeywell Memory Exerciser", 16/4 (Apr.),
51

"Honeywell Oscillograph", 16/2 (Feb.), 52

Honeywell, "Teller Register Machine from
Honeywell™, 16/2 (Feb.), 50

INDEX

Honeywell Test Instruments Div., "Model
1912 Visicorder™, (in Annual Pictorial
Report), 16/12 (Dec.), 50

Honeywell users, "Analog Simulator Program
Offered to Homeywell Users"”, 16/7 (July),
43

Hopkins, Robert E., and Kurt Enslein, An-
thony G. Lauck, Robert MacIntyre, "The
Rochester Direct-Access Time-Shared Sys-
tems", 16/10 (Oct.), 20

"Hosiery Industry Helped by Computer", 16/
4 (Apr.), 39

“Hospital Machine Links Nurses Directly to
Computer”, 16/3 (March), 51

Hotels, “"Cornell and NCR Join to Develop
Computer Management Systems for Hotels",
16/12 (Dec.), 62

House-hunters, "Detroit House-Hunters Will
let the Computer 'Do the Walking'", 16/7"
(July), 38

"Houston Architectural Firm Aided by Com-
puterized IBM Microfilm System", 16/10
(Oct.), 54

"How Does Man Learn? Computer Aids Re-
search", 16/12 (Dec.), 61

"How Small Can We Make a Book?", 16/2
(Feb.), 11

“HP 2115A Digital Computer", (in Annual Pic-
torial Report), 16/12 (Dec.), 31

Hughes Aircraft Co., "Language Engineer-
ing", 16/4 (Apr.), 34

Human, "Animal, Machine, Human, Angel -~
Equals Man?", by L. Mezei, 16/12 (Dec.),

"Human Behavior Could Limit Data Benks --
An Enlightening Example", by Martin
Edgeton, 16/9 (Sept.), 11

"Human Protests and Objections to the Com-
puter, and the Philosophical Sources of
Them", by Peter Warburton, 16/10 (Oct.),
12

Hungary, "IFIP Admits Hungary as 26th Mem-
ber Country”, from International Federa-
tion for Information Processing, 16/4
(Apr.), 11

Hybrid computers, "Characteristics of Gen-
eral Purpose Analog and Hybrid Compu-
ters”, 16/6 (June), 79

Hybrid system, “EAI 690 Hybrid System",
16/3 (March), 48

"Hydraulic Servo Package Developed for
Computer Peripheral Equipment”, 16/4
(Apr.), 50

1
"IBM Announces New Reader/Sorter for Banks™",
16/11 (Nov.), 62
IBM computer: "230,000 Kilowatt Genmerator
Watched by IBM Computer", 16/11 (Nov.),

55
"CNC Refercnce Table for IBM Direct Access
Devices”, 16/3 (March), 52
"Prestressed Concrete Members Designed by
IBM Computer”, 16/3 (March), 42
"Program Conversion Package for 'Third
Generation' IBM Computers”, 16/1 (Jan,),
55

IBM Corp.: "Disc Pack Production”, (in An-
nual Pictorial Report), 16/12 (Dec,), 57
"Series/500 Data Processing Magnetic Tape",
(in Annual Pictorjal Report}, 16/12
(Dec.), 56
"Skyscrapers at Midnight?", (in Annual
Pictorial Report), 16/12 (Dec.), 55
"World's Largest Computer Storage Device",
(in Annual Pictorial Report), 16/12
(Dec.), 41
"IBM Develops Computer-Linked Precision
Measuring System”, 16/4 (Apr.), 39
"IBM Has Record Sales, Eornings", 16/3
(March), 53
"IBM Increases Power of Its Smallest Compu-
ter”, 16/7 (July), 41
"IBM Makes Masks for Integrated Circuits
Automatically”, 16/5 (May), 58
-IBM microfilm system, "Houston Architectural
Firm Aided by Computerized IBM Microfilm
System”, 16/10 (Oct.), 54
"IBM Microfilms Maintenance Data for Better
System/360 Service", 16/10 (Oct.), 53
IBM 1800, "Buick Using IBM 1800 at Quality
Audit Facility", 16/7 (July), 39
"IBM Process Control Computer to Aid Manu-
facture of Computer Memories”, 16/11
(Nov.), 54
IBM, "Railroad Industry Uses $98.7 Million
in Computers; IBM has over 85% of the Mar-
ket", 16/3 (March), 19
"IBM-Replaceable Tape Transport”, (in Annual
Pictorial Report), 16/12 (Dec.), 48
IBM System/360, "Automatic Flowcharting for
IBM System/360", 16/5 (May), 55
IBM terminal, "New IBM Terminal Answers the
Retailer's Telephone”, 16/11 (Nov.)}, 60
IBM 360, "The Computer Field and the IBM 360
-- a 1966 Progress Report”, by Patrick J.
McGovern, 16/1 (Jan.), 16
IBM 2250, "Beckman Engineers Design Optical
Systems with IBM 2250", 16/10 Oct.), 53
"IBM 2250 Graphics Display Device”, (in An-
nual Pictorial Report), 16/12 (Dec.), 46
IBM World Trade, "Systems Research Institute
Established in Europe by IBM World Trade",
16/4 (Apr.), 44
1/¢/C, "1.C.P. Subsidiary Acquires Control
of 1/C/C, 16/9 (Sept.), 42

1/C memory system, "Honeywell Introduces
Fast Compact I/C Memory System", 16/11
(Nov.), 58 .

"IC-60000 Computer”, (in Annual Pictorial
Report), 16/12 (Dec.), 34

ICM-42, "Honeywell Adds ICM-42 to Core Mem-
ory Line", 16/8 (Aug.), 47

"I.C.P. Subsidiary Acquires Control of I/C/C",
16/9 (Sept.), 42

"IDC Report on International Market", 16/5
(May), 59

Ideas, key, "Seventy Key Ideas in Computing
and Data Processing”, 16/6 (June), 72

Ideas, "New Ideas That Organize Information”,
by Edmund C. Berkeley, 16/12 (Dec.), 6

Ideas spotlight: "Computer-Run Satellite
May Guide Ships to Fish", 16/12 (Dec.), 29

Identification system, “Computerized Ballis-
tics Identification System”, 16/9 (Sept.),

40

"IEEE Computer Conference -- Call for Pa-
pers”, from Prof. S.S, Yau, 16/2 (Feb.)
3

1

"IFIP Admits Hungary as 26th Member Country",
from International Federation for Informa-
tion Processing, 16/4 (Apr.), 11

"IFIP Congress 68 -- Call for Papers", 16/3
(March), 11

"IFIP Exhibition '68 is Fully Booked", 16/11
(Nov.), 64

"IFIP Technical Committee Activities", 16/7
(July), 21

Ihrer, Fred C., "Computer Performance Pro-
jected Through Simulation", 16/4 (Apr.),

22

Illjac IV, "Burroughs Chosen to Build Illiac
Iv", 16/4 (Apr.), 51

Imprinter: “Low-Cost Imprinter for Credit

Outlets”, 16/9 (Sept.), 49
"Variable Amount Imprinter”, 16/11 (Nov.),
63

"Incremental Recorder Test Unit", 16/2
(Feb.), 52

Index, "Annual Index for Volume 15, 1966 of
Computers and Automation”, 16/1 (Jan.), 29

Index for doctors, "Medical College of Vir-
ginia Computer to Print Library Catalog,
Index for Doctors”, 16/2 (Feb,), 44

"Index of Government-Sponsored Computer Pro-
jects is Completed”, 16/10 (Oct.}, 15

"Indexing of Data Processing Literature: An
International Effort", by S. D. Duyverman,
16/10 (0ct.), 14

"Indexing of Data Processing Literature
How Shall it be Done?", from Philip R.
Bagley and from the Editor, 16/7 (July),
12

Indian story, "Modern Indian Story: Elec-
tronic Firms Locate on Reservations",
from Electronic News, 16/4 (Apr.), 9

"'Individual Privacy and Central Computer-

ized Files' -- Comments”, from Sherman C,
Blumenthal and from the Editor, 16/4
(Apr.}, 12

"Infinity”, by M. S. Mason, Annual Computer
Art Contest, 16/8 (Aug.), 20

"Informatics Announces Annual Report", 16/7
(July), 47

"Informatics Doubles Earnings”, 16/1. (Jan.),
59

Information: "Instrumentation and Informa-

tion", by Arthur L. Kenney, 16/1 (Jan,),

"New Ideas That Organize Information", by
Edmund C, Berkeley, 16/12 (Dec.), 6
Information Intermational Inc,, “Computer
Eye"”, (in Annual Pictorial Report), 16/12
(Dec.), 45
"Information Processing Center Established
by The New School™, 16/9 (Sept.), 43
Information processing, "Professional Con-
duct in Information Processing™, 16/9
(Scpt.), 8
Information retrieval: "Diebold, Sanders
Plan Joint Effort in Information Re-
trieval Market", 16/12 (Dec.), 62
"National Bureau of Standards Surveys In-
formation Retrieval and Data Management
Software Systems", by A. Severo, 16/8
(Aug.), 23
"PDQ Information Retrieval System”, 16/11
(Nov.), 59
Information services field, "CCM, Inc. En-
ters the Information Services Field",
16/12 (Dec.), 63
Infrared system, "Wide Use Seen for New Ben-
dix Infrared System", 16/5 (May), 58
Ingerman, P.Z., "'A Syntax-Oriented Trans-
lator' -- Comments", from H, C. Kerpelman
and Neil Macdonald, 16/1 (Jan.), 11
In-house manufacturing operations, "G-E Using
Computer to Aid In-House Manufacturing
Operations”, 16/4 (Apr.), 41
Input device, "Datacoder Graphic Input De-
vice", (in Annual Pictorial Report), 16/
12 (Dec.), 45
Input and display system, "Burroughs Input
and Display System”, 16/4 (Apr.), 49
Input language, "Standard Operating-Systems
Input Language", by M. H, Perstein, 16/9
(Sept.), 13
"*Instant' Auto Part Design”, 16/5 (May), 55
Instruction: "RCA Enters Field of Computer-
Based Instruction", 16/5 {May), 51
"Roster of Organizations Supplying Courses,
Training, or Instruction in Computing,
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Programming, or Systems", 16/6 (June),

"Space-Based Instruction”, by Dr. Rod E.
Packer, 16/3 (March), 26
Instructor, "Datafinder Card Punch 'Instruc-
tor'", 16/5 (May), 57
Instrumentation index, "ISA Instrumentation
Index -- A New Quarterly”, 16/9 (Sept.),
13
"Instrumentation and Information", by Arthur
L. Kenney, 16/1 (Jan.), 9
Insurance industry, "Computer Programs for
Insurance Industry”, 16/7 (July), 43
"Integrated Management Reporting System",
16/9 (Sept.), 47
"The Intellectual Implications of Techno-
logical Change", by Dr. Emmanuel G, Mes-
thene, 16/10 (Oct.), 11
Intelligence network, "Computerized Intelli-
gence Network in South Vietnam", by Fred-
erick Taylor, 16/8 (Aug.), 34
Intelligence research: "'Artificial Intel-
ligence Research' -- Comments", by Otis
N. Minot, 16/3 (March), 9

"Artificial Intelligence Research --
Retrospect and Prospects™, by T, B,
Steel,. Jr., 16/1 (Jan.), 22

Intercept service, "Automatic Intercept

Service”, 16/9 (Sept.), 39

"Interdata Model 2 Computer", (in Annual
Pictorial Report), 16/12 (Dec.), 31
"Interdata Model 3 Computer”, 16/2 (Feb.),

49

"Interdata Model 4 Computer”, (in Annual
Pictorial Report), 16/12 (Dec.), 36

International business community, "AIRCON,
a Computer Service for the International
Business Community”, 16/5 (May), 53

International Business Machines Corp. --
SEE: IDM Corp.

"International Exhibition of Computer Art
Forms", by Jasia Reichardt, 16/1 (Jan.),
10

International market, "IDC Report on In-
ternational Market", 16/5 (May), 59

International relations, "A Vietnam Peace
Game: Computer-Assisted Simulation of
Complex Situations in International Re-
lations"”, by Jerome Laulicht, 16/3
(March), 14

"International Symposium on Automatic Con-
trol to be Held in Jerusalem as Schedu-
led", by Dr. A, Shani, 16/8 (Aug.}, 23

"In the Beginning -- and in the Future", by
Edmund C, Berkeley, 16/10 (Oct.), 7

"An Introduction to Sort Techniques", by
£dward Opengart, 16/2 (Feb.), 24

Inventory analysis system, "Chrysler Cor-
poration's Dynamic Inventory Analysis
System (DIAS), 16/2 (Feb.), 45

Inventory control, "Production and Inven-
tory Control by Computer -- A Universal
Model"”, by Karl E. Korn and James H
Lamb, 16/5 (May), 23

Investment data, "Plotting System Charts
Investment Data”, 16/10 (Oct.), 52

Iowa, “State of Iowa has Statute Retrieval
System”, 16/2 (Feb.), 43

"'Iron Bird' Will Help the Boeing 737 Fly",
16/1 (Jan.), 48

IRS, "Business Firms Send Data to IRS on
Magnetic Tape”, 16/10 (0ct.), 52

Irwin, S. D., "Establishing Dialogue with
Political and Social Scientists", 16/7
(July), 32

"ISA Instrumentation Index -- a New Quar-
terly”, 16/9 (Sept.), 13

"Itek to Acquire Wayne-George™, 16/3 (March

46

"ITT Announces Cryptographic Scrambler for
Protection of Teleprinter Traffic", 16/4
(Apr.), 48

"ITT Worldcom Announces International Datel
for France and Germany", 16/3 (March), 46

3
"J Series IC Logic Modules", (in Annual
Pictorial Report), 16/12 (Dec.), 55
Jacobs, James H., "Computer Art: 'Boxes'
-- Some Comments", and II. from Darel D
Eschbach, Jr., 16/11 (Nov.), 13
"Jantzen's Emulation Program", 16/9 (Sept.)
47

Jerusalem, "International Symposium on
Automatic Control to be Held in Jerusalem
as Scheduled", by Dr. A, Shani, 16/8
(Aug.), 23

Job discrimination, "Computers Speed Fight
Against Job Discrimination”, 16/7 (July),
38

Job training, "Armstrong Adult Education
Offers Job Training with new Computer”,
16/2 (Feb,), 49

"Jobs and Careers in Data Processing", 16/
11 (Nov.), 45

Jobs and careers in data processing: “Pri-
vate EDP Training Schools", by Swen A,
Larsen, 16/12 (Dec.), 21

Jogger, "New Jogger Exclusively for Use in
Banks Now Available”, 16/7 (July), 45

Johnson, Walter L., "The Ford Computer
Graphics Project”, 16/11 (Nov.), 35 .

“Joint National ORSA/American TIMS Meeting
-- Call for Papers", 16/11 (Nov.), 14

ANNUAL

Jones, Ronald D., "The Value of More Care~
ful Inquiry and Greater Accuracy”, 16/11
(Nov.), 11

Journal, "Mathematical Biosciences -- A New
International Journal”, by American Else-
vier Publishina Co., 16/3 (March). 10

"A Journal Reflecting International and Hu-
manitarian Interests", from Craig C. Wier,
16/7 (July), 32

JOVIAL, "Air Force Adopts JOVIAL", 16/11
(Nov.), 68

"Jovial Bulletin Established -- Papers
Sought"”, from David K. Oppenheim, 16/4
(Apr.), 13

K

Kapenstein, Ira and the Editor, "Zip Codes
-- The Base of the Modern United States
Post Office", 16/7 (July), 12

Karchmar, E.J., "Scientists are not 'Above'
or 'Beyond' Moral Questions", 16/7 (July),
29

Keltec Industries, "Digiraf Model CP-1000",
(in Annual Pictorial Report), 16/12
(Dec.), 46

Kenney, Arthur L., "Instrumentation and In-
formation", 16/1 (Jan.), 9

Kentucky, "California Computer Teaches Arith
metic to Schoolchildren in Kentucky",
16/5 (May), 52

Kerpelman, H. C., "'A Syntax-Oriented Trans-
lator' by P.Z. Ingerman -- Comments", and
from Neil Macdonald, 16/1 (Jan.), 11

Key ideas, "Seventy Key Ideas in Computing
and Data Processing”, 16/6 (June), 72

Keyboard, "Data Entry Keyboard Feeds Infor-
mation to Computers from the Source”, 16/
10 (Oct.), 59

Keypunch guide, "Quik-Start Model II Key-
punch Guide", 16/7 (July), 45

Keystone Computer Associates, "University
Computing Buys Keystons Computer Associ-
ates”, 16/9 (Sept.), 42

"Kimberly-Clark Introduces Papers Specially
Designed for OCR Systems”, 16/4 (Apr.), 49

Kleinschmidt, Div. of SCM Corp., "Receive
Only Model 311", (in Annual Pictorial Re-
port), 16/12 (Dec.), 48

Kleinschmidt Telecommunications Div. of SCM
Corp., "Telescripter”, (in Annual Pic-
torial Report), 16/12 (Dec.), 52

Knowlton, Kenneth, and Stanley Vanderbeek,
"Man and His World", Annual Computer Art
Contest, 16/8 (Aug.), 11

Kobler, Richard, "The Talking Typewriter --
and the Learning of Reading in a Disad-
vantaged Community”, 16/11 (Nov.), 37

Koffman, Charles R., "Personnel Recruitment
Activities”, and from the Editor, and from
M. M. Astrahan, 16/3 (March), 9

Korn, Karl E, and James H. Lamb, "Production
and Inventory Control by Computer -- A
Universal Model”, 16/5 (May), 23

Kreithen, Marvin, "Numerical Control So-
ciety's Annual Meeting -- Call for Papers",
16/9 (Sept.), 13

"K-Series Industrial Control Modules", (in
Annual Pictorial Report), 16/12 (Dec.), 55

L

Laboratory computer, "Cahn Announces New
Laboratory Computer”, 16/3 (March), 49
"Labyrinth", by Frieder Nake, Annual Compu-
ter Art Contest, 16/8 (Aug.), 17
Lamb, James H. and Karl E. Korm, “Production
and Inventory Control by Computer -- A
Universal Model”, 16/5 (May), 23
"Language Engineering”, from Hughes Aircraft
Co., 16/4 (Apr.), 34
"Language and Machines", by Neil Macdonald
16/1 (Jan.), 8
"Language for Psychiatric Variables”, based
on a report in the Calgary Herald, 16/3
(March), 8
Language: "Fundamental Concepts of Pro-
gramming Languages", by Jean E. Sammet,
16/2 (Feb.), 30
"Programming Languages:
ture Trends", by Jean E. Samm=t
(March), 32
"Roster of Programming Languages", by Jean
E. Sammet, 16/6 (June), 80
Larsen, Swen A., "Private EDP Training
Schools™, 16/12 (Dec.), 21
Larson, Harry T.,, "1967 Fall Joint Computer
Conference -- Call for Papers”, 16/3
(March), 11
Lauck, Anthony G., and Robert MacIntyre,
Robert E. Hopkins, Kurt Enslein, "The
Rachester Direct-Access Time Shared Sys-
tem”, 16/10 (Oct.), 20
Laulicht, Jerome, "A Vietnam Peace Game:
Computer-Assisted Simulation of Complex
Situations in International Relations”
16/3 (March), 14
Law, "Collection of Material in the Field of
Law and Data Processing”, by John F. Banz-
haf, 16/1 (Jan.), 10
Law-making, "Computer to speed Law-Making
for Florida Legislature™, 16/8 (Aug.), 42
"Lawrence Systems Merges with C.G.S. Scien-
tific Corp.”, 16/8 (Aug.), 43
"LC 1000, Low Cost Computer", 16/1 (Jan.),
53

Current and Fu-
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INDEX

"LCM 710 Core Memory System”, (in Annual
Pictorial Report), 16/12 (Dec.), 43

"Learning to Read Using a Responsive Environ-
ment”, by Edmund C. Berkeley, 16/11 (Nov.),
7

Learning, "The Talking Typewriter -- and the
Learning of Reading in a Disadvantaged
Community", by Dr. Richard Kobler, 16/11
(Nov.), 37

"Leasco to Acquire Documentation, Inc.",
16/4 (Apr.), 43

"Lease Electronic Accounting System", 16/9
(Sept.), 43

Leasing computers, "The Art of Leasing Com-
puters”, by George H. Heilborm, 16/1
(Jan.), 42

Leasing, "Roster of Organizations Providing
Leasing or Financial Services in the Com-
puter Field", 16/6 (June), 64

"Leave Political Opinions Out of Your Maga-
zine", by Jack H. Hazlehurst, 16/9 (Sept.),
11

"Leeds & Northrup Announces its Third Gen-
eration System, the LN5000 DDC", 16/11
(Nov.), 58

"Legal Data Worldwide Pinpointed by Compu-
ter, Communications Link", 16/9 (Sept.),
40

Library catalog, "Medical College of Virginia
Computer to Print Library Catalog, Index
for Doctors™, 16/2 (Feb.), 44

Library, "Lockheed's Technical Library Aided
by Computers”, 16/1 (Jan.}, 49

Library service, "Technical Library Service
for Blind Computer Programmers Seeks Type-
Composing Tapes”, from David L. Neblett
and from the Editor, 16/4 (Apr.), 9

"LIES (Lying Invalidates Excellent Systems)",
by Edmund C. Berkeley, 16/1 (Jan.), 7

Line printer, "Control Data 512 Line Print-
er”, (in Annual Pictorial Report), 16/12
(Dec.), 53

Litton Industries: "Four New Core Memory

Systems from Litton Industries", 16/5
(May), 54
“LCM 710 Core Memory System", (in Annual
Pictorial Report), 16/12 (Dec.), 43
"Tactical Automatic Data Processing Sys-
tem (TADPS)", (in Annual Pictorial Re-
port), 16/12 (Dec.), 35

LN5000 DDC, "Leeds & Northrup Announces its
Third Generation System, the LN5000 DDC",
16/11 (Nov.), 38

"Lockheed's Technical Library Aided by Com-
puters", 16/1 (Jan.), 49

"L100 Series Disc Memory Systems", (in An-
nual Pictorial Report), 16/12 (Dec.), 43

"Lost Subscriber Search Operation", from
Roger H. Geeslin and from the Editor
16/2 (Feb.), 14

"Low-cost Computer for Engineering and Lab
Research”, 16/9 (Sept.)}, 45

"Low-Cost Computer for Precise Color Match-
ing", 16/7 (July), 41

"Low-Cost Imprinter for Credit Outlets”,
16/9 (Sept.), 49

Lowell, Joseph W. Jr., "There is no Dilemma
at AL1", 16/7 (July), 29

"LSI 8816 Computer”, 16/1 (Jan.), 53

Lunar Orbiter cameras, "Tiny Memory Starts
Lunar Orbiter Cameras”, 16/1 (Jan.), 47

Lutke, Hans, "Addresses of Computer Organmi-
zations", 16/4 (Apr.), 9

M

"Books and Other Publica-
Books and Other Publica-

Macdonald, Neil:
tions™ -- SEE:
tions

"Books and Other Publications: Reviews",
16/3 (March), 57 .

“Computer Analysis -- and Inequalities
in Voting Power", 16/9 (Sept.); 12

"Language and Machines”, 16/1 (Jan,), 8

"Powerful Ideas: Responsibility for
Truthful Imput", 16/10 (Oct.), 13

"'A Syntax-Oriented Translator' by P.Z.
Ingerman -- Comments", and from H.C.
Kerpelman, 16/1 (Jan,), 11

Machine, "Animal, Machine, Humam, Angel --
Equals Man?", by L. Mezei, 16/12 (Dec.),
8

Machines, "Language and Machines", by
Neil Macdonald, 16/1 (Jan.), 8 .

MacIntyre, Robert, and Robert E. Hopkins,
Kurt Enslein, Anthony G. Lauck, "The
Rochester Direct-Access Time-Shared Sys-
tem", 16/10 (Oct.), 20

"The MAC/RAN System", 16/3 (March), 50

Madden, I.J.D., "Copyright Revision Bill
S. 597 -- Provisions that Severely Crip-
ple Teaching and Computer Research”,
16/5 (May), 9

"MAGI Acquires Data Recording”, 16/9
(Sept.), 42

Magnetic modulator head, “Bridge-Type Mag-
netic Modulater Head", 16/1 (Jan.), 57

Magnetic recording tapes, "Du Pont An-
nounces New Magnetic Recording Tapes”,
16/8 (Aug.), 49

Magnetic tape: "Business Firms Send Data

to IRS on Magnetic Tape", 16/10 (Oct.),

2
"Series/500 Data Processing Magnetic
Tape", (in Annual Pictorial Report),
16/12 (Dec.), 56

Magnetic tape cleaner, "Model 680 High
Speed Magnetic Tape Cleaner™, 16/11
(Nov.), 63

Magnetic tape cleaner/tester, "Cybe-Tester
a Combination Magnetic Tape Cleaner/
Tester", 16/10 (Oct.), 69

Magnetic Tape Memories, "Ampex BIM-7 Buf-
fered Magnetic Tape Memories", (in An-
nual Pictorial Report), 16/12 (Dec.), 41

Magnetic tape reader, "Series 407 Off Line
Magnetic Tape Reader”, (in Annual Pic-
torial Report), 16/12 (Dec.), 51

Magnetic tape recording system, "Digital
Magnetic Tape Recording System from
Potter", 16/1 (Jan,), 57

Magnetic tape rehabilitation, "A Compre-
hensive Look at Magnetic Tape Rehabili-
tation™, 16/7 (July), 47

Magnetic tape terminal, "Ultronic MI-3000
Series Magnetic Tape Terminal", 16/7
(July), 44

Magnetic thin-film memory, "Sperry Rand's
UNIVAC Develops New Magnetic Thin-Film
VMemory", 16/10 (Oct.}, 57

Magnetostrictive serial memories, “"Second
Series of Magnetostrictive Serial Mem-
ories from Andersen", 16/10 (Oct.), 57

Maintenance data, "IBM Microfilms Mainte-
nance Data for Better System/360 Ser-
vice", 16/10 (Oct.), 53

"Major Expansion of CSC's Remote Computing
Network", 16/2 (Feb.), 48

Malaria cure, "Computers Aid in Search for
Malaria Cure”, 16/2 (Feb.), 45

Malloy, John P., "Computerizing the Manu-
facturing Cost System in a Small Pro-
duction Shop", 16/7 (July), 18

Man, "Animal, Machine, Human, Angel --
Equals Man?", by L. Mezei, 16/12 (Dec.),

"Man and His World", by Kenneth Knowlton
and Stanley Vanderbeek, Annual Computer
Art Contest, 16/8 (Aug.), 11

Man, "How Does Man Learn? Computer Aids
Research”, 16/12 (Dec.), 61

Management game, "Competition to Devise
Management Game, Announced by Nether-
lands Journal”, 16/11 (Nov.), 14

"Management Objective: Economical Use of
Computers™, by J. R. Callaham, 16/12
(Dec.), 12

Man-computer graphics, "On-Line Systems and
Man-Computer Graphics”, by S. H. Chasen
and R. N. Seitz, 16/11 (Nov.), 22

Man-computer, "Universal Graphics Proces-
sor Provides Man-Computer Collaboration",
16/7 (July), 45

Manufacturing cost system, "Computerizing
the Manufacturing Cost System in a Small
Production Shop", by John P, Malloy
16/7 (July), 18

Manufacturing operations, "G-E Using Compu-
ter to Aid In-House Manufacturing Opera-
tions", 16/4 (Apr.), 41

"The Many New Uses of Time Sharing", by
Thomas J. 0'Rourke, 16/10 (Oct.), 48

Mariner V, "Electronic 'Captain' Mans Bridge
of Mariner V", 16/8 (Aug.), 40

"Mark 1 Disk Pack", (in Annual Pictorial Re-
port), 16/12 (Dec.), 57

"Mark IV File Management System", 16/9
(Sept.), 47

“Market Report”, 16/4 (Apr.), 14

Market Report: "Computers Find Growing Mar-

ket in Typesetting: Number of Systems
Quadruple in Two Years", 16/1 (Jan,), 14

"EDP Supplies Industry Tops Billion Dollar
Annual Volume", by Michel Feuche, 16/7
(July), 26

"Railroad Industry Uses $98.7 Million in
Computers; IBM has over 85% of the Mar-
ket", 16/3 (March), 19

"U.S. Banks Have $837 Worth of Computers
in Use: Market Expanding at 20% Per
Year", 16/2 (Feb.), 22

"Marketing of Electronic Data Processing
Services by National Banks Brings Legal
Action by the Association of Data Proces-
sing Service Organizations", by W. H.
Evans, 16/8 (Aug.), 23

Maryland colleges, "Seven Maryland Colleges
Linked in Computer Net", 16/5 (May), 52

"Mas De 1000 Areas De Utilizacion De Los
Computadores Electronicos”, from G. L.
Forgnoni, 16/2 (Feb.), 15

Masks, "IBM Makes Masks for Integrated Cir-
cuits Automatically", 16/5 (May), 58

Mason, John J., "Business Systems Analysis
-- An Orderly Approach”, 16/8 (Aug.), 26

Mason, M. S., "Infinity", Annual Computer
Art Contest, 16/8 (Aug.), 20

Mass storage system, "Photo-Digital Mass
Storage System”, 16/1 (Jan.), 54

Massachusetts Computer Associates, "Applied
Data Research Acquires Massachusetts Com-
puter Associates”, 16/10 (Oct.), 55

“Mathatron 4280", 16/4 (Apr.), 46

"Mathematical Biosciences -- a New Interna-
tional Journal™, from American Elsevier
Publishing Co., 16/3 (March), 10

"Math-Master ECP-1BA Classroom Computer",
16/11 (Nov.), 58

Matrix Corporation, "Washington-Area Compu-
ter Center Opened by the Matrix Corpora-
tion", 16/2 (Feb.), 48

"Mauchly-Dataport Portable Terminal®™, 16/8

(Aug.), 48
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Maurois, Andre, "'Honey From Numbers' -- Com-
ments"”, 16/2 (Feb.), 13

McGovern, Patrick J., "The Computer Field and
the IBM 360. -- A 1966 Progress Repért),
16/1 (Jan.), 16

Measuring devices, "Automatic Measuring De-
vices Inform Weather Bureau of Rainfall
in Rural Areas", 16/12 (Dec.), 65

Measuring system, "IBM Develops Computer-
Linked Precision Measuring System", 16/4
(Apr.), 39

Measurement systems market, "Zehntel, Inc.
Formed to Serve Electronic Measurement Sys-
tems Market", 16/1 (Jan.), 52

Mechanics, "The Computer is a Tool and We are
Mechanics Using It”, from Dick H. Brandon,
16/7 (July), 33

"Medical College of Virginia Computer to
Print Library Catalog, Index for Doctors",
16/2 (Feb.), 44

Medical design, "Tiny Flaws in Medical Design
can Kill", 16/10 (Oct.), 13

Medicare reimbursement, "Computer Program De-
veloped for Medicare Reimbursement"”, 16/8
(aug.), 47

Medicine, "Computers in Medicine", 16/3
(March), 43

"Meeting News", 16/11 (Nov.), 64

"Memorex Acquires Disc Pack Corp", 16/4
(Apr.), 43

Memorex Corp., "Mark I Disc Pack"”, (in An-
nual Pictorial Report), 16/12 (Dec.), 57

"Memorex Moves into Computer Hardware with
Peripheral Systems", 16/9 (Sept.), 41

"Memorex Reports 1965 Esrnings", 16/5 (May),
59

Memories, "New Alloy Developed for Computer
Memories", 16/11 (Nov.), 62
Memories, "Second Series of Magnetostrictive
Serial Memories from Andersen", 16/10
(0ct.), 57
Memory arrays, "Electron Beam Used to Weld
Computer Memory Arrays", 16/4 (Apr.), 51
Memory capacity increase, "GE Announces
Four-Fold Memory Capacity Increase for
Medium-Scale Computers”, 16/5 (May), 54
Memory cycle time, "Honeywell Memory Cycle
Time Reduced to 670 Nanoseconds", 16/5
(May), 54
Memory exerciser, "Honeywell Memory Exer-
ciser”, 16/4 (Apr.), 51
Memory, magnetic drum, "Canon Electronic
Calculator has Magnetic Drum Memory",
16/9 (Sept.), 44
Memory modules, "Glass Digital Memory Mod-
ules”, 16/10 (Oct.), 57
Memory planes, "Plug-in Memory Planes Speed
System Assembly", 16/8 (Aug.), 46
Memory: "Sperry Rand's UNIVAC Develops New
Magnetic Thin-Film Memory", 16/10
(0ct.), 57
"Tiny Memory Starts Lunar Orbiter Cameras”,
16/1 (Jan.), 47
"2,7 Million Bit, 2-1/2D Memory by Elec-
tronic Memories", 16/7 (July), 42
Memory system: “Bryant Announces Complete
Plug-In Memory System", 16/3 (March), 49
"Ferroxcube Doubles Speed and Capacity of
the FX-12 Memory System", 16/7 (July),

42
"4- Second Memory System Available at
8- second Prices", 16/1 (Jan.), 55
"Honeywell Introduces Fast Compact I/C
Memory System", 16/11 (Nov.), 58
"L100 Series Disc Memory Systems”, (in An-
nual Pictorial Report), 16/12 (Dec.), 43
"SEMS 7 Memory System", (in Annual Pic-
torial Report), 16/12 (Dec.), 43
"Series 7300 Memory Systems from Digital
Development", 16/9 (Sept.), 46
Merton, Father Thomas, "Comments on 'Compu-
ters and Moral Questions' -- The Sane
Ones", 16/3 (March), 10
Mestherne, Dr. Emmanuel G,, "The Intellectual
Implications of Technological Change",
16/10 (Cct.), 11
Mezei, L.: "Analytical Peace Game"”, 16/1
(Jan.), 8
"Animal, Machine, Human, Angel -- Equals
Man?", 16/12 (Dec.), 8
"Computer Magazines Must Discuss Social
Political, and Moral Problems Related
to Computers"”, 16/9 (Sept.), 10
"Girl - and Girl Shook Up", Annual Computer
Art Contest, 16/8 (Aug.), 9
Microcard Corporation, "NCR Plans to Acquire
Microcard Corporation™, 16/4 (Apr.), 44
Microform information systems, "NCR Entering
Microform Information Systems Field”, 16/1
(Jan.), 56
“MICROMATION® Technology by Stromberg-Carl-
son", 16/1 (Jan.), 56
Microminiature computer, "Elliott 920M Micro-
miniature Computer”, 16/1 (Jan.), 54
Microsystem, "Singer Research Unit Develops
Co-Planar Integrated Microsystem", 16/9
(Sept.), 49
Miller, Dr. Raymond E., "Symposium on Switch-
ing and Automata Theory -- Call for Papers"
16/3 (March), 12
Miller-Stephenson Chemical Co., Inc., "MS-200
Magnetic Tape Head Cleaner”, (in Annual
Pictorial Report), 16/12 (Dec.), 57
Milligan, Margaret, "Subscription Fulfill-
ment", 16/2 (Feb.), 13
Milojevic, Petar: "Seeing Stars", Annual
Computer Art Contest, 16/8 (Aug.), 10
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"Shattered Glass", Annual Computer Art
Contest, 16/8 (Aug.), 20

Minot, Otis N., "'Artificial Intelligence
Research’ -- Comments”, 16/3 (March), 9

"MISSIL Software System", 16/4 (Apr.), 47

Mithras, Inc., "Sanders Acquires Mithras,
Inc.”, 16/9 (Sept.), 42

"Model 1912 Visicorder”, (in Annual Pictorial
Report), 16/12 (Dec.), 50

"Model 1640EP Coupler™, 16/3 (March), 52

"Model 680 High Speed Magnetic Tape Cleaner",
16/11 (Nov.), 63

"Model 37 KSR (keyboard Send-Receive) Set",
(in Annual Pictorial Report), 16/12 (Dec.),

51

"Model 318 Data Transmission Interference
Analyzer", 16/8 (Aug.), 49

“Model 2760A Optical Mark Reader”, (in Annual
Pictorial Report), 16/12 (Dec.), 51

"Modern Indian Story: Electronic Firms Lo-
on Reservations”, from Electronic News
16/4 (Apr.), 9

"A Modular Approach to Program Optimiza-
tion", by Larry Constantine, 16/3 (March),

3
"Modular Staffing Announced by Task Force",
16/3 (March), 47
Modulator head, "Bridge-Type Magnetic Modu-
lator Head", 16/1 (Jan.), 57
"Mohawk Data -- Anelex Merger Approved by
Stockholders”, 16/12 (Dec.), 63
Monsanto plant, "Computer Analyzes Chemi-
cal Samples at Monsanto Plant", 16/4
(Apr.), 40
"Monthly Computer Census”: 16/1 (Jan.), 62
16/2 (Feb,), 58; 16/3 (March), 54; 16/4
(Apr.), 54; 16/5 (May), 60; 16/7 (July)
50; 16/8 (Aug.), 52; 16/10 (Oct.), 64;
16/11 (Nov.), 68; 16/12 (Dec.), 70
"'Monthly Computer Census' -- Comment”, by
Edward Webster, 16/12 (Dec.), 10
Moon, B.A.M., "Time-Sharing: A View from
New Zealand”, and from the Editor, 16/4
(Apr.), 8
Moon, B.A.M., and John R. Sollberger, "'Time
Sharing, Batch Processing, and Direct
Access' -- Comments", 16/7 (July), 10
"Moore Detacher-Sorter”, (in Annual Pic-
torial Report}, 16/12 (Dec.), 56
Moral questions: “Comments on 'Computers
and Moral Questions' -- The Sane Ones",
from Father Thomas Merton, 16/3 (March)
10
"Computers and Some Moral Questions --
Roundup 1", 16/7 (July), 28
"Computers and Some Moral Questions --
Roundup 2", 16/9 (Sept.), 10
"Computers and Some Moral Questions —-
Roundup 3", 16/11 (Nov.), 10
Mortgage Systems Co., "University Comput-
ing Company Acquires Mortgage Systems
Co.", 16/1 (Jan.), 52
Motion pictures, "Computer-Generated Motion
Pictures Aid Auto-Crash Studies”, 16/3
(March), 41
Movies: "Computers to Make Animated Mov-
ies?", 16/3 (March), 43
"Computer-Generated Movies in Education”,
from Education Laboratory, MIT, 16/3
(March), 28
"MPS/360 Report Writer™, 16/11 (Nov.), 59
"MRC Optical Card Scanner", 16/3 (March),

52

MSC, "Dallas Tabulating Unites with MSC",
16/11 (Nov.), 56

"MS-200 Magnetic Tape Head Cleamer”, (in
Annual Pictorial Report), 16/12 (Dec.),
57

Multi-Access Computing, "C-E-I-R To Invest
$1.8 Million in Multi-Access Computing”,
16/7 (July), 40

"Multi-Access Forum": 16/1 (Jan.), 8;
16/2 (Feb.), 10; 16/3 (March), 8; 16/4
(Apr.), 8; 16/5 (May), 8; 16/7 (July),
10; 16/8 (Aug.), 22; 16/9 (Sept.), 9;
16/10 (Oct.), 10; 16/11 (Nov.), 10; 16/12
(Dec.), 8

"Multi-Channel Selid-State Program Control
Computer”, 16/7 (July), 42

Multi-lingual computer, "Standard Introdu-
ces First Multi-lingual Computer”, 16/3
(March), 47

"Multipak Model No. 1104 Powder Compacting
Press”, "16/3 (March), 52

"Multi-Programming: Who Needs It?", by
Brooke W. Boering, 16/2 (Feb.), 36

"Multi-Purpose Computer for Spacecraft,
Aircraft”, 16/8 (Aug.), 46

"Multi-Purpose Bemote Data Terminal", 16/10
(0ct.), 58

"Multi-Unit Computer Controlled Parts Ware-
house for GM", -16/8 (Aug.), 41

"Multiple Utility Peripheral System (MUPS)",
16/9 (Sept.), 47

Murphy, Eugene F. and Edmund C. Berkeley,
"Automatic Computers on Election Night",
16/12 (Dec.), 26

Music, "Computer-Composed Music -- Compe-
tition for 1968", 16/5 (May), 13

N
Nagle, Georgia: "'Honey from Numbers' --

g
Comments", 16/2 (Feb.), 13
"Overcoming Some of the Shortage of Per-

INDEX

"Overcoming Some of the Storage of Per-
sonnel by Education of the Disadvan-
taged”, 16/3 (March), 29

Nake, Frieder, “Labyrinth”, Annual Computer

Art Contest, 16/8 (Aug.), 17

NASA: "Computer Research Information Avail-
able from NASA", 16/9 (Sept.), 12

"Computer Research Information Available
from NASA", 16/3 (March), 12

"Computer Software Developed for NASA
Available at Nominal Cost", from Harry
B. Rowell Jr., 16/11 (Nov.), 13

National banks, "Marketing of Electronic

Data Processing Services by National Banks

Brings Legal Action by the Association of

Data Processing Service Organizations",

by W. H., Evans, 16/8 (Aug.), 23

"National Bureau of Standards Surveys In-
formation Retrieval and Data Management

Software Systems", by A, Severo, 16/8

(Aug.), 23

"The National Data Center Controversy: Com-
puter Professionals’ Evaluations Should be

Based on Knowledge", by George Sadowsky

16/8 (Aug.), 22

"A National Data Center and Personal Pri-
vacy -- Resolution Proposed”, by Peter

Warburton, 16/5 (May), 8

“National Information Center for Educational

Media", 16/12 (Dec.), 64

Navy pilots, "Digital Computer Controls New
Trainer for Navy Pilots", 16/7 (July), 39

NCIC, "California Highway Patrol's Auto-
Statis On-Line with NCIC", 16/3 (March),
42

NCR Co.: ,"Cornell and NCR Join to Develop
Computer Management Systems for Hotels",
16/12 (Dec.), 62

"Technical Services Education Center Being
Constructed by NCR", 16/10 (Oct.), 54
"*Thermal' Printing Device", (in Annual
Pictorial Report), 16/12 (Dec.), 52
"NCR Entering Microform Information Systems
Field", 16/1 (Jan,), 56
"NCR 400 Electronic Accounting Machine”, (in
Annual Pictorial Report), 16/12 (Dec.), 51
“NCR 400 Electronic Accounting System has
Small Computer Performance", 16/3 (March),
48

"NCR Plans to Acquire Microcard Corporation™,
16/4 (Apr.), 44

"NCR and RCA Sign Pact on Computer Patents”,
16/2 (Feb.), 47

"NCR Sets Up Electronic Parts Depot for
Europe", 16/9 (Sept.), 41

"NCR's 1966 Sales, Earnings Reach New High",
16/4 (Apr.), 52

NEA program, "New NEA Program Matches Teachers
to Jobs by Computers™, 16/3 (March), 42

Neblett, David L., "Technical Library Service
for Blind Computer Programmers Seeks Type-
Composing Tapes™, and from the Editor,
16/4 (Apr.), 9

“NELIAC Bulletin to be Established", by A.
Furman, 16/8 (Aug.), 24

Netherlands Journal, "Competition to Devise
Management Geme, Announced by Netherlands
Journal, 16/11 (Nov.), 14

"New Alloy Developed for Computer Memories",
16/11 (Nov.), 62

"A New Career in Computer Programming”, from
B. G, Stickle and from the Editor, 16/5
(May), 14

"New Center Announced by Dr. Doxiadis and
SDC", 16/8 (Aug.), 43"

"New Company Formed to Sell Standard Soft-
ware Packages”, 16/9 (Sept.), 42

"New Concept in S-Y Recording”, 16/3 (March),
51

"New Contracts": 16/1 (Jan.), 50; 16/2
(Feb.), 46; 16/3 (March), 41; 16/4 (Apr.),
41; 16/5 (May), 49; 16/7 (July), 48;

16/8 (Aug.), 50; 16/9 (Sept.), 50; 16/10
(0ct.), 62; 16/11 (Nov,), 66; 16/12 (Dec.),
68

"New Firm to Provide Computer Rental and
Software Support for Chicago Area Firms",
16/12 (Dec.), 63

"New IBM Terminal Amswers the Retailer's
Telephone”, 16/11 (Nov.), 60

"New Ideas That Organize Information”, by
Edmund C. Berkeley, 16/12 (Dec.), 6

"New Installations": 16/1 (Jan.), 51; 16/2
(Feb.), 46; 16/3 (March), 45; 16/4 (Apr.),
42; 16/5 (May), 50; 16/7 (July), 49; 16/8
(Aug.), 51; 16/9 (Sept.), 51; 16/10 (Oct.)
63; 16/11 (Nov.), 67; 16/12 (Dec.), 69

"New Jogger Exclusively for Use in Banks Now
Available", 16/7 (July), 45

"New Literature”: 16/3 (March), 52; 16/7
(July), 46

"New NEA Progrum Matches Teachers to Jobs by
Computers”, 16/3 (March), 42

“New Patents”, by Raymond R. Skolnick: 16/1
(Jan.), 64; 16/2 (Feb.), 60; 16/3 (March),
58; 16/4 (Apr.), 59; 16/5 (May), 66; 16/7
(July), 57; 16/8 (Aug.), 56; 16/9 (Sept.),
53; 16/10 (0ct.), 69; 16/11 (Nov.), 73;
16/12 (Dec.), 73

“New Products”: 16/1 (Jan.), 53; 16/2 (Feb.),
49; 16/3 (March), 47; 16/4 (Apr.), 45;
16/5 (May), 54; 16/7 (July), 41; 16/8
(Aug.), 45; 16/9 (Sept.), 44; 16/10 (Oct.),
56; 16/11 (Nov.), 56

The New School, "Information Processing Cen-
ter Established by The New School”, 16/9
(Sept.), 43
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"New System Announced”, 16/8 (Aug.), 24

"New Teletype Printer Operates at 150 WPM",
16/8 (Aug.), 47

New York City, "Computers in the Classroom
Becoming Routine in New York City", 16/4
(Apr,), 44

New York, "State University of New York at
Buffalo Will Establish a Computer Science
Department”, 16/7 (July), 41

New Zealand, "Time-Sharing: A View from New
Zealand”, from B.A.M. Moon and from the
Editor, 16/4 (Apr.), 8

"1968 Spring Joint Computer Conference --
Call for Papers", by Prof. T. R. Bashkow,
16/9 (Sept.), 13

"1967 Fall Joint Computer Conference -- Coll
for Papers"”, from Harry T, Larson, 16/3
(March), 11

"No More or Less Deadly than a Typewriter",
from James L. Donnelan, 16/7 (July), 34

Nuclear weapons, "Computers Will Have as
Far-Reaching Effects as Nuclear Weapons”,
from Stephen M. Rosenthal, 16/7 (July), 32

Numerical control, "GE Introduces New Con-
touring Numerical Control™, 16/3 (March),

51

“Numerical Control Society's Annual Meeting
-- Call for Papers". by Marvin Kreithen,
16/9 (Sept.), 13

"Numerical Control Teaching Equipment”, 16/2
(Feb.), 50

Nurses, "Hospital Machine Links Nurses Di-
rectly to Computer”, 16/3 (March), 51

NYU, "ACLS and NYU Establish a National Cen-
ter for Bibliographic Data Processing”,
16/4 (Apr.), 44

0
Objective, "Management Objective: Economical
Use of Computers", by J. R, Callahan, 16/
12 (Dec.), 12
OCR systems, "Kimberly-Clark Introduces
Papers Specially Designed for OCR Sys-
tems", 16/4 (Apr.), 49
Octaid kits, "Djgital's New Panelaid and
Octaid Kits", 16/5 (May), 58
Oettinger, Dr. Anthony G., "Copyright Re-
vision 3ill S. 597 -- Provisions that
Severely Cripple Teaching and Computer
Research", 16/5 (May), 9
"Olims and Certron Form Australian Joint
Venture", 16/3 (March), 46
OLTEP, "On-line Test Executive Program
(OLTEP)", 16/12 (Dec.), 64
"On-Line Program Debugging -- A Graphic
Approach”, by Luther L. Zimmerman, 16/11
(Nov.), 30
"On-Line Systems and Man-Computer Graphiecs",
by S. H. Chasen and R. N. Seitz, 16/11
(Nov.), 22
"On-Line Test Executive Program (OLTEP)",
16/12 (Dec.), 64
"1051 Format Control Buffer”, (in Annual
Pictorial Report), 16/12 (Dec.), 49
Opengart, Edward, “"An Introduction to Sort
Techniques", 16/2 (Feb.), 24
"Operation Brain Drain in leverse -- U.K.
to Benefit from U.S. Research", 16/3
+ (March), 10
Oppenheim, David K., "Jovial Bulletin Es-
tablished -~ Papers Sought", 16/4 (Apr.),
13
Optical card scanner, "MRC Optical Card
Scanner”, 16/3 (March), 52
"Optical Handprinting Reader from Recognition
Equipment™, 16/11 (Nov.), 60
Optical Mark Reader, "Model 2760A Optical
Mark Reader", (in Annual Pictorial Re-
port), 16/12 (Dec.), 51
"Optical Scamner Reads 4000 Lines a Min-
ute™, 16/10 (0ct.), 59
Optical systems, "Beckman Engineers Design
Optical Systems with IBN 2250, 16/10
(Oct.), 53
"OPTIMA", 16/11 (Nov.), 59
"Organization News": 16/1 (Jan.), 52; 16/2
(Feb,), 47; 16/3 (March), 46; 16/4
(Apr.). 43: 16/5 (May), 51; 16/7 (July),
40; 16/8 (Aug.), 42; 16/9 (Sept.), 4l;
16/10 (Oct,), 54; 16/11 (Nov.), 56; 16/12
(Dec.), 62
Organizations: "Roster of Organizations
in the Computing and Data Processing
Field", 16/6 (June), 7
"Roster of Organizations Providing Leas-
ing, or Financial Services in the
Computer Field", 16/6 (June), 64
"Roster of Organizations Supplying
Courses, Training, or Instruction in
Computing, Programming, or Systems",
16/6 (June), 68
0'Rourke, Thomas J., “The Many New Uses
of Time Sharing”, 16/10 (Oct.), 48
ORSA/American TIMS meeting, "Joint National
ORSA/American TIMS Meeting -- Call for
Papers”, 16/11 (Nov.), 14
Oscillograph, "Honeywell Oscillograph”,
16/2 (Feb,), 52
"Over 1200 Applications of Computers”,
16/6 (June), 83
"Overcoming Some of the Shortage of Per-
sonnel by Education of the Disadvantaged”,
by Georgia M, Nagle, 16/3 (March), 29



P

Pacific Southwest, "Computer Center Sup-
plies Credit Reports in Pacific South-
west", 16/12 (Dec.), 63

Packer, Dr. Rod E., "Space-Based Instru-
ctions", 16/3 (March), 26

"The Paid Circulation Policy of 'Computers
and Automation'", from M. T. Berran,
from Carl Heyel, and from the Editor
16/10 (0ct.), 15

Paint brush and drawing board, "Electronic
‘Paint Brush and Drawing Board' for the
Textile Designer of Future?", 16/1 (Jan.),
58

"Pan American's New Air Freight Terminal,
16/2 (Feb.), 43

Panelaid and octaid kits, "Digital's New
Panelaid and Octaid Kits", 16/5 (May), 58

Paper tape reader, "Genmeral Electric Ex-
pands Paper Tape Reader Line", 16/9
(Sept.), 48

"Paper Tape Splicer, Model 5200", 16/7
(July), 46

Paper Tape Transmitter, “Audio-Verter Model
8050 Tape Transmitter", (in Annual Pic-
torial Report), 16/12 (Dec.), 49

Papers, "Kimberly-Clark Introduces Papers
Specially Designed for OCR Systems",

16/4 (Apr.), 49

Paris, France, "Data Systems Analysis, Inc.
Establishes Headquarters in Paris,
France", 16/4 (Apr.), 44

Parker, Donn B.,, "Professional Conduct in
the Computer Field -- Comments", 16/12
(Dec.), 8

Parts depot, "NCR Sets Up Electronic Parts
Depot for Europe”, 16/9 (Sept.), 41

Patchar, "Card Patcher", 16/5 (May), 57

Patents, "NCR and RCA Sign Pact on Computer
Patents”, 16/2 (Feb.), 47

Payroll system, "CSC Bank Payroll System",
16/1 (Jan.), 55

Patients, "Computer to Aid in Intensive
Care of Critically Il1 Patipnts', 16/12
(Dec.), 60

"PDP-8/I Computer”, (in Annual Pictorial
Report), 16/12 (Dec.), 33

"PDP~10 Computer System”, 16/1 (Jan.), 54

"PDQ Information Retrieval System", 16/11
(Nov.), 59

Peace game: “Analytical Peace Game", by

L. Mezei, 16/1 (Jan.), 8

“A Vietnam Peace Game: Computer-Assisted
Simulation of Complex Situations in
International Relations", by Jeroms
Laulicht, 16/3 (March), 14

“Pegasus”, 16/9 (Sept.), 47

Penn, "Univ, of Penn's Sixth Annual Compu-
ter-Mathematics Science Project", 16/8
(Aug.), 44

Penney, Walter -- SEE: "Problem Corner”

Pennines, "Computer Drives Across Pennines",
16/7 (July), 39

Pennsylvania's highway system, "Electronic
Draftsman Aids Pennsylvania's Highway
System", 16/3 (March), 42

Perforator, "Tally Announces New Perfora-
tor", 16/1 (Jan,), 57

Peripheral equipment, "Hydraulic Servo
Package Developed for Computer Peripheral
Equipment", 16/4 (Apr.), 50

"Peripheral Equipment Tester”, 16/1 (Jan.),
58

Peripheral systems, "Memorex Moves into
Computer Hardware with Peripheral Sys-"
tems”", 16/9 (Sept.), 41

Personal privacy, "A National Data Center
and Personal Privacy -- Resolution Pro-
posed”, by Peter Warburton, 16/5 (May), 8

"A Personalized Recruitment Program”, by
Paul F. Chambers, 16/11 (Nov,), 45

Personnel, "Overcoming Some of the Shortage
of Personnel by Education of the Disad-
vantaged", by Georgia M. Nagle, 16/3
(March), 29

"Personnel Recruitment Activities", from
Charles R. Koffman, from the Editor, from
M. M. Astrahan, 16/3 (March), 9

Perstein, M., H., "Standard Operating-Systems
Input Language™, 16/9 (Sept.), 13

Peter, Warren, "Soviet Automation for Farms",
16/7 (July), 10

Philadelphia, "Educational System of Future
Recommended for the School District of
Philadelphia”, 16/5 (May), 51

Philco, “Time-Sharing System from Philco",
16/7 (July), 41

"Phone-to-Keypunch Translator", 16/7

(July), 43
"Photo-Digital Mass Storage System”, 16/1
(Jan.), 54

Photon agreement, "A-M Corporation, Photon
Agreement”, 16/11 (Nov.), 56

"PHOTOTEXTSETTER O Model '2000'", (in Annual
Pictorial Report), 16/12 (Dec.}, 44

"Phototypesetters Produce 70 Lines-per-
Minute", 16/5 (May), 57

Phototypesetters, "Two High Speed Photo-
typesetters by Fairchild Graphic Equip-
ment", 16/8 (Aug.), 48

Phototypesetting, "Computerized Phototype-
setting Offered by New Firm", 16/3 (March),
47
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"Picture of an Old Woman", by Charles Csuri
and James Shaffer, Annual Computer Art
Contest, 16/8 (Aug.), 9

Pilots, "Digital Computer Controls New
Trainer for Navy Pilots”, 16/7 (July), 39

Planning Research Corp.: “Canadian Firm

Associates with Planning Research Corp.",
16/9 (Sept.), 42

"R. Dixon Speas Agrees to Merge with Plan-
ning Besearch", 16/12 (Dec.), 62

"Planning Research Reports Record Profits
for Year", 16/10 (Oct.), 61

“PL/I Forum to be Held", by R, F. Rosin
16/8 (Aug.), 25

Plotters: "Spatial Data Plotter", 16/4

(Apr.), 50
"Digital Plotter Industry Growing Mark-
edly”, by Michel Feuche, 16/8 (Aug.),

32
"Graph Plotters for Sigma Computers",
16/11 (Nov.), 62
Plotting, "GE Adds Remote Plotting to Time-
Sharing Service", 16/8 (Aug.), 43
Plotting services, "3-D Plotting Services
at Spatial Data Systems", 16/9 (Sept.),
44
"Plotting System Charts Investment Data",
16/10 (0ct.), 52
"Plug-in Memory Planes Speed System As-
sembly”, 16/3 (Aug.), 46
Pointel, Nicole, and Daniel Cohen, "Compu-
ter Time Sharing -- A Review”, 16/10
(Oct.), 38
Political opinions, "Leave Political Opin-
ions Out of Your Magazine", by Jack H.
Hazlehurst, 16/9 (Sept.), 11
Political realm, "The Use of Computers in
the Political Realm", by Helen Solem,
16/7 (July), 29
Political and social scientists, "Establish-
ing Dialogue with Political and Social
Scientists”, from S, D, Irwin, 16/7
(July), 32
Pollution, "Computer to be Used for Water
Pollution Control”, 16/12 (Dec.), 60
"POLYTRAN", 16/12 (Dec.), 65
Portable terminal, "Mauchly-Dataport Port-
able Terminal”, 16/8 (Aug.), 48
"Potter Announces Control Unit for Firm's
RAMY', 16/5 (May), 56
Potter: “Digital Magnetic Tape Recording
System from Potter", 16/1 (Jan.), 57
"Facit Tape Reader Marketed by Potter",
16/2 (Feb.), 51
"Potter Instrument Markets Facit Tape
Punch”, 16/8 (Aug.), 49
Powder compacting press, "Multipak Model
No. 1104 Powder Compacting Press”, 16/3
(March), 52
"Power Oscillation Perspective”, by D. J.
DiLeonardo, Annual Computer Art Contest,
16/8 (Oct.), 18
"Powerful Ideas: Responsibility for Truth-
ful Input", by Neil Macdonald, 16/10
(Oct.), 13
"Prepare IV", 16/3 (March), 46
Prescott, "C of P = City of Prescott”, from
Donzld E. Wilson, and from the Editor
16/2 (Feb.), 14
Press, "Multipak Model No. 1104 Powder Com-
pacting Press™, 16/3 (March), 52
"Prestressed Concrete Members Designed by
1BM Computer”, 16/3 (March), 42
Primer, "Embezzling Primer”, by Sheldon J.
Dansiger, 16/11 (Nov.), 41
"Printed Circuit Panels"”, (in Annual Pic-
torial Report), 16/12 (Dec.), 55
Printer: "New Teletype Printer Operates
at 150 &PN", 16/8 (Aug.), 47
"PTR-120 High-Speed Printer”, (in Annual
Pictorial Report), 16/12 (Dec.), 53
Printing device, "'Thermal' Printing Device",
(in Annual Pictorial Report), 16/12 (Dec.),
52
“Private EDP Training Schools", by Swen A.
Larsen, 16/12 (Dec.), 21
Prize, "CEA Prize for New Applications Re-
ported”, 16/3 (March), 11
Problem Corner: "Problem 672: Coffee-Time
Analysis", 16/2 (Feb.), 12
"Problem 675: Functions for a Checker-
board”, by Walter Pemney, 16/5 (May), 15
"Problem 677: A Conversion Headache", by
Walter Penney, 16/7 (July), 13
"Problem 678: A Fascinating Flow Chart
that Doesn't Work?" by Walter Penney,
16/8 (Aug.), 25
"Problem 679: Are Two Heads Better Than
One?", by Walter Penney, 16/9 (Sept.), 3]
"Problem 6710: Computing Without a Compu-
ter”, by Walter Penney, 16/10 (Oct.), 68
"Problem 6711: Computing Without a Compu-
ter", by Walter Pemney, 16/11 (Nov.), 72
"Problem 6712: Maximum Efficiency"”, by
Walter Penney, 16/12 (Dec.), 29
Problem solving, "Computer Program to Speed
Problem Solving in Chemical Plants”, 16/1
(Jan.), 55
Process control computer, "IBM Process Con-
trol Computer to Aid Manufacture of Com-
puter Memories", 16/11 {Nov.), 54
"Production Control from Order to Shipment
-- for Computers, by Computers", by John
D. Davis, 16/7 (July), 14
"Production and Inventory Control by Compu-
ter -- a Universal Model”, by Karl E,
Korn and James H. Lamb, 16/5 (May), 23
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INDEX

Products and services, "Buyers' Guide to
Products and Services in Computing and
Data Processing”, 16/6 (June), 41

"Professional Conduct in the Computer
Field", by Edmund C. Berkeley), 16/9
(Sept.), 7

"Professional Conduct in the Computer Field
-- Comments”, from Donn B, Parker, from
the Editor, 16/12 (Dec.), 8

"Professional Couduct in Information Pro-
cessing", 16/9 (Sept.), 8

Program control computer, “"Multi-Channel
Solid-State Program Control Computer",
16/7 (July), 42

"Program Conversion Package for 'Third
Generation' IBM Computers", 16/1 (Jan.),
55

Program debugging, "On-Line Program Debug-
ging -- A Graphic Approach”, by Luther
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Classes Being Given by E.C.P.I, at Sing
Sing", 16/13 (Dec.), 63

Programming, "Computer-Assisted Explanation
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Programning course, "Computer Programming
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"Programming Languages” Current and Future
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Jean E. Semmet, 16/2 (Feb.), 30
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Jean E. Sammet, 16/6 (June), 80
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Programming”, from B.G. Stickle and
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"Revived 'Annual Review in Automatic Pro-
gramming' -- Papers Sought”, by Chris-
topher J. Shaw, 16/4 (Apr.), 53
"Roster of Organizations Supplying
Courses, Training or Instruction in
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16/6 (June), 68
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"Programming Self-Taught", by Hal B. Becker,
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Programming technique, "Computer Programming
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ter", 16/5 (May), 47

Protests and objections, "Human Protests
and Objections to the Computer, and the
Philosophical Sources of Them", by Peter
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Psychiatric variables, "Language for Psy-
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Psychological testing, "Computer Aids
Psychological Testing of U.S. Navy Avia-
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tracts", by Dr. Harold Wooster, 16/5
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"Quik-Start Model II Keypunch Guide", 16/7
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Sorter for Banks", 16/11 (Nov.), 62
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Reynolds, Carl H., "Software Development and
Its Costs™, 16/2 (Feb.), 18

River management, “"Computer-based River
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Career in the Computer Field' -- Comments",
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Russian, "Stanford Students Learning Russian
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(Dec.), 66

"Sanders 720 Data Display System", 16/8
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(in Annual Pictorial Report), 16/12
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the Career of the Future", 16/9 (Sept.),
16

""SNOBOL Bulletin Established -- Papers
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"Software", 16/12 (Dec.), 64

Software capability, "GE-400 Series Gets
Boost in Software Capability”, 16/4 (Apr.),
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"Software Development and Its Costs”, by Carl
H. Reynolds, 16/2 (Feb.), 18

"Software Gap -- A Growing Crisis for com-
puters”, 16/2 (Feb.), 11

Software package: "Computer Software Pack-
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"Spatial 3-D Plotter", (in Annual Pic-
torial Report), 16/12 (Dec,), 47
Spatial Data Systems, Inc.: "Spatial 3-D
Plotter”, (in Annual Pictorial Report),
16/12 (Dec,), 47
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partment”, 16/7 (July), 41

Statute retrieval system, "State of Iowa
has Statute Retrieval System", 16/2
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Stuart, Senter: "Capital Report” -- SEE:
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from the Editor, 16/2 (Feb.), 14
"Subscription Fulfillment”, from Margaret
Milligan, and from the Editor, 16/2 (Feb.),
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ANNUAL

Tape tester, "Computer Tape Tester Model
3200", 16/4 (Apr.), 51
Tape transport: "Ampex Model G1M-14, Com-
pact Digital Tape Tramsport”, 16/11
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IDEAS:SPOTLIGHT

The purpose of “Spotlight on Ideas” is to focus attention
on significant, important, and interesting ideas — even though
some of them will not be novel to some people. Readers are

invited to submit contributions to be considered for this de-
partment. (See the announcement of this department in
“New Ideas that Organize Information” in Computers and
Automation for December, 1967, page 6.)

THERE IS A CRYING NEED FOR
IMPROVEMENT IN THE TECHNIQUE
OF EDUCATION

Dick H. Brandon
Brandon Applied Systems
New York, N.Y.

In the last fifty years or so, our needs for education have
doubled. Industrial production has doubled. The standard
of living has doubled. The amount of information that we
have to teach has doubled. The new technology has enor-
mously increased the amount that people have to learn.

But we are trying to educate with the methods of fifty
years ago. We are teaching in the same old way. The
relative income of teachers has gone down. The investment
of taxpayers is already strained. By a kind of Gresham’s
Law, a great many people of very poor abilities go into
teaching, and do harm to the minds of young people. And
my kids are learning in the same old way.

It is vitally necessary that this problem be faced, and that
we discover new social and technical inventions and devices
to solve it.
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COMPUTER - ASSISTED INSTRUCTION
IS EXPANDING

American Management Association
New York, N.Y.

Corporations are becoming major users of educational
equipment and materials, according to a survey recently
completed for the American Management Association.

The AMA sponsors an Education and Training Conference
and Equipment Exposition in August each year, The survey
was made of the August 1967 exposition attendance of more
than 5,000, which was divided between commercial or-
ganizations, with 539, and academic institutions, with 47%.

The highest interest among both groups, according to the
survey, was computers and television as new methods for
instruction.

22% of the academic organizations said they planned to
start using computer-assisted instruction in 1967-68, while

10% of the commercial organizations said they would start
CAI in this period.
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CALENDAR OF COMING EVENTS

Jan, 15-17, 1968: New York Academy of Sciences conference,
“The Use of Data Mechanization and Computers in Clinical
Mecdicine,” Waldorf Astoria, Park Ave., New York, N.Y.;
contact Dr. E. R. Gabrieli, Director, Clinical Information
Ctre., State University of N.Y. at Buffalo, Buffalo, N.Y. 14215

Jan. 18-19, 1968: First Annual Simulation Symposium, Shera-
ton-Tampa Motor Inn, Tampa, Fla.; contact Ira M. Kay,
P.O. Box 1155, Tampa, Fla. 33601

Jan. 22-23) 1968: The “IV League,” Sportsmen’s Lodge, N.
Hollywood, Calif.; contact Robert Steel, Informatics Inc.,
5430 Van Nuys Blvd., Sherman Oaks, Calif.

Jan. 25-26, 1968: Second Annual Symposium on the Inter-
face: “Computer Science and Statistics,” International Hotel,
Los Angeles, Calif.; contact Business Administration Exten-
sion Seminars, Room 2381, GBA, University of California,
Los Angeles, Calif. 90024

Feb. 22-23, 1968: Management Conference, the Association
of Data Processing Service Organizations (ADAPSO), Jung
Hotel, New Orleans, La.; contact W. H. Evans, 947 Old
York Rd., Abington, Pa. 19001

March 14-16, 1968: Sixth Annual Symposium on Biomathe-
matics and Computer Science in the Life Sciences, Shamrock
Hilton Hotel, Houston, Texas; contact Office of the Dean,
The University of Texas Graduate School of Biomedical
Sciences at Houston, Div. of Continuing Education, P. O.
Box 20367, Houston, Texas 77025

March 18-21, 1968: IEEE International Convention & Ex-
hibition, Coliseum & New York Hilton Hotel, New York,
N.Y.; contact J. M. Kinn, IEEE, 345 E. 47th St., New
York, N.Y. 10017

Apr. 3-5, 1968: The Numerical Control Society Annual Meet-
ing and Technical Conference, Marriott Motor Hotel, Phila-
delphia, Pa.; contact Mary Ann Devries, Numerical Control
Society, 44 Nassau St., Princeton, N.J. 08540

Apr. 23-26, 1968: Cybernetics Conference, Munich, F.R,
Germany; contact H. H. Burghoff, 6 Frankfurt/Main 70,
F.R. Germany, Stresemann Allee 2, VDE-Haus

Apr. 30-May 2, 1968: Spring Joint Computer Conference,
Atlantic City Convention Hall, Atlantic City, N.J.; contact
American Federation for Information Processing, 345 East
47th St., New York, N.Y. 10017

Apr. 30-May 3, 1968: The Association for Educational Data
Systems Convention, Hotel Texas, Fort Worth, Tex.; contact
Convention Coordinator, Assoc. for Educational Data Sys-
tems, 1201 16th St., N.W., Washington, D.C. 20036

May 1-3, 1968: Joint National ORSA/American TIMS Meet-
ing, St. Francis Hotel, San Francisco, Calif.; contact Miss
Joan T. Sullivan, Computer Usage Co., Inc.,, 3181 Porter
Drive, Palo Alto, Calif.

May 3-4, 1968: Fifth Annual National Colloquium on Infor-
mation Retrieval, University of Pennsylvania, Philadelphia,
Pa.; contact Dr. David Lefkowitz, Moore School of Elec-
trical Engineering, University of Pennsylvania, Philadelphia,
Pa. 19104 ‘

May 8-10, 1968: Electronic Components Technical Confer-
ence, Marriott Twin Bridges Motor Hotel, Washington,
D.C.; contact F. M. Collins, Speer Res. Lab., Packard Rd. &
47th St., Niagara Falls, N.Y. 14302

June, 1968: Sixth Annual Conference of The Special Interest
Group on Computer Personnel Research of the Association
for Computing Machinery; contact A. J. Biamonte, Pro-
gram Chairman, West Virginia Pulp and Paper Company,
299 Park Ave., New York, N.Y. 10017

June 12-14, 1968: Annual Meeting, The Association of Data
Processing Service Organizations (ADAPSO), Waldorf-As-
toria, New York, N.Y.; contact W. H. Evans, 947 Old York
Rd., Abington, Pa. 19001

June 25-28, 1968: DPMA International Data Processing Con-
ference and Business Exposition, Statler Hilton Hotel, Wash-
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ington, D.C.; contact Mrs. Margaret Rafferty, DPMA, 505
Busse Hgwy., Park Ridge, Ill. 60068

June 25-27, 1968: Second Annual IEEE Computer Conference,
International Hotel, Los Angeles, Calif.; contact John L.
Kirkley, 9660 Casaba Ave., Chatsworth, Calif. 91311

July 8-11, 1968: SHARE-ACM-IEEE Fifth Annual Design
Automation Workshop; Washington, D.C.; contact H. Frei-
tag, Program Chairman, IBM Thomas J. Watson Research
Center, P.O. Box 218, Yorktown Heights, New York, 10598

Aug. 5-10, 1968: IFIP (International Federation for Informa-
tion Processing) Congress 68, Edinburgh, Scotland; contact
John Fowlers & Partners, Ltd., Grand Buildings, Trafalgar
Square, London, W.C.2, England .

Aug. 27-29, 1968: Association for Computing Machinery Na-
tional Conference and Exposition, Las Vegas, Nev.; contact
Marvin W. Ehlers, Program Committee Chairman, Ehlers,
Maremont & Co., Inc., 57 West Grand Ave., Chicago, Ill.
60610

Oct. 28-Nov. 1, 1968: Business Equipment Manufacturers
Assoc. (BEMA) Annual Business Equipment Exposition and
Management Conference, International Amphitheater, Chi-
cago, Ill.; contact Laurance C. Messick, Business Equipment
Manufacturers Assoc., 235 East 42nd St., New York, N.Y.
10017

Oct. 29-31, 1968: Fall Joint Computer Conference, San Fran-
cisco, Calif.; contact AFIPS Headquarters, 345 E. 47th St.,
New York, N.Y. 10017
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Cheap mass storage for small computers
and how to get the most out of it

For some people the only limitation of the small computer is
the price of the extra memory. What's needed is low-cost
mass storage, and lots of it. For filing data. For quick and
convenient program manipulation.

DIGITAL, the leader in smail computers, has a low-cost disc
and unigue magnetic tape unit tailored for the small com-
puter. Now, new software is available to take even better
advantage of this low-cost memory.

DECdisc adds 32,768 words of memory for $6,000. Additional
expander discs (up to 3) can be added at $3,000 each. That
means a total of 131,072 words of disc memory for $15,000.

A full scale PDP-8/S computer with 36,864 twelve bit words
of memory, for example (4k core plus disc), costs $18,500.

DECtape, Digital's unique fixed address magnetic tape sys-

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754, Telephone 617y 8o7- 8823

tem, provides over 200,000 words of storage on a 3)4-inch
reel. It's the lowest cost mass storage available anywhere.
You can edit and debug programs on line. Then you can put
your programs in your pocket and take them away until you
want them again.

New keyboard monitor software all but eliminates the labori-
ous use of paper tape and cards. You edit from the keyboard,
compile from the keyboard, assemble, load, store, debug all
from the keyboard. What might have been hours or days in
getting the computer ready for use, is now just minutes.

Available now. PDP-8/S off-the-shelf. PDP-8
in one month. PDP-8/1 in the spring. DECdisc
and DECtape immediately available. Send for
our new Small Computer Handbook. it's free,
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WORLD REPORT — GREAT BRITAIN

Ministry of Technology Wants to Limit
Number of Manufacturers of Small Computers

It looks as if the ubiquitous Ministry of Technology is
going to have the final say on the small computer front, at
least as far as Plessey goes. Plessey has given an indication
that it has not yet made up its mind about the small, com-
pact and powerful XL12 message switching and process
control computer developed under the aegis of the Ministry
and its predecessor, the Department of Scientific and In-
dustrial Research.

The company says it does not have to decide whether to go
ahead or not till early next year. But it is an open secret
that Ministry master-minds do not want more than two
manufacturers of small units. This, of course, disregards the
fact that all the other companies involved in telecommunica-
tions — STC, AEI, GEC — are making their particular
version of message-switcher. But then there are many un-
palatable facts that the Ministry tends to ignore in the
hope, no doubt, that they will go away.

Computer Technology Will Manufacture Small Machine

One such fact is the decision by the Computer Technology
company — whose merger with AEI was blocked by Mintech
— to go ahead and manufacture its own small machine,
which it claims will be faster and cheaper than the equiva-
lent Digital Equipment Corporation unit. Computer Tech-
nology, supported by a Labour millionaire, has recently re-
ceived an injection of money from Europe.

Basil de Ferranti, ebullient managing director of Inter-
national Computers and Tabulators, has had a short, sharp
barnstorming session in Europe, where he must have made
for himself a legion of friends. For instance, he said that
the giant Siemens group would have done better to develop
its own technology (rather than rely on that of Spectra 70),
and he also commented that Telefunken’s big machines were
unlikely to bring that company much profit.

Nevertheless, “Boz” (as he is known in the British D.P.
fraternity) had some sound commonsensical ideas on co-op-
eration between European companies in which those firms
which were particularly good at a given job should concen-
trate on that area, drawing from other countries those prod-
ucts — peripherals, programme suites, etc. — in which they,
in their turn, excelled. As a way of co-operation without
dom‘nation or too much inter-European merging (particularly
difficult where large and highly diversified companies are
involved), this plan takes a lot of beating.

Anglo-French Co-operation

A first concrete move has been made towards Anglo-
French co-operation — after something like 2V% years of
ministerial chit-chat on the desirability of such a thing.
Elliott-Automation and CITEC (main company in France’s
Plan Calcul framework) have agreed to collaborate in pro-
cess control, and the like. Primarily aimed at software and
instrument expertise, the two partners;at some stage might
well use each other’s central processors and other hardware,
according to Monsieur R. Remillon of CITEC. The agree-
ment does not yet cover the English Electric automation
effort, though this must only be a matter of time, since
Elliott and English are now being merged very quickly.
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A second Anglo-French move, which established bureaux
must view with some apprehension, comes from the French
Metra organisation, which is joining with Freeman, Fox
Wilbur Smith in exploiting a vast CDCG6600 to be set up in
London next year. Metra already has been running its own
6600 successfully in Paris for about six months, and it is an
aggressive organisation which will scour the U.K. market
for the big linear jobs which have had to go outside Britain
until now, for want of adequate capacity at home. Pipped
at the post was the INTINCO organisation, part of the
giant International Publishing Corporation group, which
would have liked a share of the 6600, but will now make do
with twin 1108’s. INTINCO runs SCAN, a stock broker’s
real-time, time-shared system with 50 consoles running from
twin Univac 418’ in a portfolio handling and updating
service.

SCAN had to work overtime during the tense 24 hours
after the devaluation of sterling. Both increases of corpo-
ration tax and the rise in the Bank Rate had made every-
ane’s ready reckoner for stocks useless. In a few hours the
SCAN staff had made the necessary adjustments to pro-
grammes and launched a market campaign for fresh ter-
minals. Takers included Westminster Bank. Refusals came
from the Treasury (“Write to the Permanent Secretary, old
boy”!), the Tory Party and the Liberals. The SCAN staff
did not think the Labourites would be interested,

English Electric Still Faces Problems

English Electric’s troubles, though a little alleviated, are
not yet over. Production of the central processor for the
most popular machine of the series, the 4-50, is to be taken
up at an Elliott plant in Scotland. At the same time, 12
of the equivalent machine from RCA — the 70-45 — are
to be imported at a cost of around $5m for use by the
company, but also for customers of the 4-50 who are not
prepared to accept the delay in English Electric production.
Two customers have given indications that they may cancel.
This English has denied, but an order for a Honeywell 1200
and one for an equivalent ICT machine placed by com-
panies which previously had English machines on order
indicates that something is wrong.

] el Jodr e

ADDENDUM

On protest from the editor, our columnist provided an
explanation for the following abbreviations:

STC - Standard Telephones and Cables - UK subsidiary
of ITT

AEI - Associated Electrical Industries

GEC - General Electric Company of the UK, not to be
confused with G-E of the US.

CITEC - Compagnie pour 1'Informatique et des Techniques
Electroniques de Controle

INTINCO - International Investment Computers

SCAN - (a sub-group of the above) - Stockmarket com-
puter answering
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THE TREND IN SIMULATION

John E. Cremeans
Technical Staff
Research Analysis Corp.
McLean, Va. 22101

“Stmulation is an extremely valuable tool when used properly to attack
problems amenable to simulation; but a most wasteful and inappro-
priate tool when other techniques are available.”

Only a short time ago it was quite difficult to obtain
funds for a simulation project outside certain areas of very
specialized research. “Practical” managers who really expected
useful answers to questions about operating problems were
rarely interested in investing money in simulation. In the
past two years this reluctance scems to have been reduced
considerably. Simulation is now looked upon in many areas
as a practicable means to obtain answers to the questions
raised by managers running a business, operating a govern-
ment agency or conducting a military operation. Simulation
has joined the growing number of “OK words” used in our
profession. Simulation is “in” along with management in-
formation systems, real-time and time sharing.

In many respects we should be delighted with this turn
of events. Simulation is generally a great deal of fun. It is
very much like being given a giant erector set with which
you can build the most elegant and esoteric toys ever. Most
desirable of all — simulation is considered to be a form
of research and therefore the practitioner is seldom faced with
embarrassing questions about the real value of his expensive
project. With any luck at all the simulation project manager
can so dazzle the customer with tales of the elegance of
the simulation language and complexity of the model that
he may never be asked if any useful product has been
obtained.

Of course, there have been many useful and productive
simulation projects. Fortunately, these successes have occurred
with a high enough frequency to maintain our faith in the
value of the technique. My concern is that there seem
to be altogether too many simulation models being built
which are unlikely to produce any useful results at all. More
dangerous still, there seems to be many simulation models
which produce apparently useful answers which are not
verifiable. We can accept them on faith or ignore them.
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From a professional point of view, I am concerned that
we are overselling simulation as a technique. From a practical
point of view, I am concerned that the pendulum may well
swing back in the next two years to the point that simula-
tion is regarded as an untrustworthy and expensive form
of boondoggle. Simulation is an extremely valuable tool
when used properly to attack problems amenable to simula-
tion; but a most wasteful and inappropriate tool when
other techniques are available.

Now that our customers have lost their skepticism, we
as professionals must develop our own restraints if we
are to avoid wasteful and misleading simulation projects.

Development of Simulation

If we are to discuss the limitations of simulation, we
must define what simulation is. The literature in the field
is of limited usefulness in tying down exactly what the term
describes. The more recent the document, the more likely
it is that the author will quote several alternate definitions,
reject them all and proceed to develop his own def-
inition which is more gencral and less restricting than any
of those given.! The use of the term “simulation” seems to
outgrow even the broadest definition. I will not attempt a pre-
cise definition, but as an alternate will suggest that the history
of the development of simulation as we know it today may
be a less rigorous, but more satisfying way to describe
simulation.

The origins of simulation are generally traced to the work
of Von Neuman and Ulman in the late 1940’s. They coined
the term “Monte Carlo Analysis” to describe a technique
whereby cssentially deterministic problems, too expensive or

1See, for example, Naylor, et al, Computer Simulation Techniques, (New
York, 1966), pp. 1-4.
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too coniplex to solve analytically, could be solved by treat-
ing them as stochastic problems. The genius of their method
was that it was an inversion of the usual approach to sto-
chastic problems; that of treating stochastic problems as
if they were deterministic in order to solve them analytically.
The Monte Carlo Approach was then the process of finding
a stochastic analogue to the deterministic problem in order
to estimate the solution through simulation.

Figure 1 is a greatly simplified example of Monte Carlo
analysis. The arca within the glass could be calculated through
integration of the function which represents the sides of the
glass, but such integration might be difficult and costly. The

Monte Carlo approach would be to enscribe the glass with
a rectangle of known arca. An appropriate sample of ran-
domly generated points are then entered in the rectangle
in such a way that all points within the rectangle have an
equal chance of being sclected. The area within the glass
is then estimated by multiplying the fraction of all points
which fall within the glass by the area of the rectangle. This
example is a two-dimensional case which is relatively simple;
however, this basic technique can be applied to problems
of significantly greater complexity which might not be
solvable using analytical means.

DETERMINISTIC

‘Monte Carle
STOCHASTIC APPROXIMATION
OF A DETERMINISTIC VALUE

RANDOMLY GENERATED POINTS -

Figure 1

Computer Modeling of Real World Processes

The development of Monte Carlo analysis occurred con-
currently with the development of the high-speed computer,
and as a result most applications were soon being conducted
with the use of a computer. The techniques so developed were
then applied to problems which were basically stochastic.
There followed a rapid application of the technique to
many of the classic stochastic problems not amenable to
analytic solution. For example, processes involving multiple
channel queues. We now know a great deal about scheduling
and rclated problems as a result of the availability of these
techniques and the digital computer. In the process, a body
of knowledge of the computer modeling of real world pro-
cesses was developed which has become the real basis of
computer simulation as we know it today.

Figure 2 indicates a simple example of the stochastic
simulation of a stochastic process. Here the problem is the
interaction of the arrival of orders and the service time of
each of the processes which lead to queues forming ahead
of some processes and a particular distribution of total order
processing time. Here the rate of arrival of new orders is
known, as is the distribution of service times for each of
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the processes. The basic simulation approach is to generate
arrivals and service times by sclecting from the known dis-
tributions of these times through the use of random numbers.
Thus the whole procedure can be described as the develop-
ment of a distribution for the total process based on detailed
knowledge of the behavior of each of the' components,

A key point, not always recognized, is that the simulation
of large queueing systems began after a well-developed
thecory of the behavior of the single channel queue was
available. Large simulation models of queucing systems were
then constructed using components which were understood.
The success of this general type of model has led some of
us to attempt the modeling of large systems in which little
is known of the behavior of the individual components.

Stochastic Simulation of a Stochastic Process

ey
i Process-2

Order sl Process.! | \ Pracess-3 iCnmp!ete

i H/’» Order
. | Process-2
et

: - : CHARACTERISTIC DISTRIBUTIONS .

Figure 2

A somewhat later development was the use of computer
modeling techniques to study business, economic, and organi-
zational problems. Clearly, these processes are probabilistic
in nature and not deterministic. Yet, some of the foremost
practitioners chose to develop deterministic models of these
systems. For example, Jay Forrester’s Industrial Dynamics?
approach is essentially deterministic. He chose to study the
dynamic character of industrial systems first without the noise
created by random events and only later introducing stochastic
clements to observe their effect. This approach is prompted
by the belief that the probability functions of such processes
are not yet known in sufficient detail to support a useful
stochastic model and further that there is much to be
learned akout the dynamic properties of these processes
aside from their probabilistic elements, Thus, an essentially
deterministic approach is used to study a probabilistic process.

Figure 3 is a simple example of the deterministic approach
such as might be used in an Industrial Dynamics simulation.
Here the focus is upon the feedback problem of control. Here
the controlling manager observed the level of inventories and
based upon this information regulates the flow of resources
into the manufacturing process. The emphasis here is upon
the oscillations of the system which may be created by the
information and control mechanism.

What Simulations Is Not — and Is Like

While this review has certainly not defined simulation in
any rigorous way, I think that we can now characterize
simulation models in two ways. First, by describing what it is
not. Simulation models do not purport to find the best
solution to any problem. Simulation models are not optimizing
in any sense. The best that one can say about any simulation

*Jay Forrester, Industrial Dynamics, MIT Press.
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Deterministic Simulation of a
Stochastic Process
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model is that it describes the object process using those
characteristics which are important to the results that the
model builder wishes to study. A simulation model thus serves
its function by demonstrating the consequences of a particular
set of inputs and decision rules applied to the process. The
model builder is free to change any of these in the hope
of improving the result, but improvement is by no means
guaranteed. Thus, if optimization (or improvement) is the
model builder’s goal, he must obtain that improvement
through inference from the model’s behavior.

Secondly, we can say what simulation is like. Simulation
has many of the characteristics of a laboratory experiment.
Simulation can certainly be controlled. We can replicate any
run of any simulation precisely or we can change any element
in exactly the degree we wish. Since the digital computer is
a deterministic mechanism, we can actually control the
conditions of the simulation run more accurately than we
can the conditions of the laboratory model.?

Simulation, like laboratory experiment, is also an abstrac-
tion from the real world. Laboratory experiment seems at
first to have an advantage in that we usually separate
some material, some actual part of the real world, and place
it in the controlled conditions of the laboratory. We are
tempted, therefore, to think that the laboratory experimenter
has no problems in proving the validity of the abstraction.
But clearly this is not the case. The laboratory experimenter
must be concerned that in his abstraction he has not altered
the basic condition he wishes to study. He must be con-
cerned that he is faithfully reproducing in the laboratory
those conditions which are important to the process he
wishes to explore. This, of course, is precisely the problem
that the simulation model builder must consider.

Simulation and Laboratory Experiment—A Comparison

If simulation is in effect an experimental process, there are
a number of things which we can infer from the experience
of laboratory experiment. One is that laboratory procedure is
carcfully followed and reported in such experiments. The
simulation analogue of this may be the strict control and
reporting of the random number of generators used, the col-
lection and tabulation techniques used in gathering the basic
data, the sample sizes used, and other related techniques.

An important point here is that in simulation there is
not yet a formalized set of control techniques which ensure the
accuracy of simulation experiments. The skill, experience, and
thoroughness of the individual experimenter is all important.
There is no cookbook formula which permits the non-

R, W. Conway, ‘“Some Tactical Problems in Simulation Method,”” Rand
Corporation, October, 1962, page 13.
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participant to assurc himself that the results of a simulation
experiment arc valid. ‘

Another similarity between simulation and laboratory ex-
periment is the results that one can reasonably hope for.
The simulation model builder hopes that he will be sur-
prised by the results of his model. He hopes that the model
will behave in a manner that he would not have predicted,
yet that does not violate any of the known characteristics
or relationships of the object system. For, if surprising results
occur, the model builder may have discovered some new
and interesting property of the object system not apparent
before.

Of course, many surprises turn out to be the result of a
failure in the model rather than a legitimate key to new
understanding. The separation of surprises into two categorics
is one of the most difficult problems of simulation.

A second thing that one can hope for from simulation
and experimentation is that the relative merit of two or
more courses of action can be tested. Acknowledging the im-
perfections of our models, we may still hope that they will
be capable of distinguishing a better set of decision rules
or a more favorable set of inputs. This implies the measure-
ment of the result against the changes to the model or its
inputs. Consequently, the measurement of results is vital in
simulation as it is in physical experimentation.

The Advantages of Simulation

The limitations as well as the advantages of simulation
are perhaps most succinctly stated by Teichroew and Lubin:*
“Simulation problems are characterized by being mathe-
matically intractable and having resisted solution by
analytic methods. The problems usually involve many
variables, many parameters, functions which are not well
behaved mathematically and random variables. Thus,
simulation is a technique of last resort. Yet, much effort
is now devoted to ‘computer simulation’ because it is a
technique that gives answers in spite of its difficulties,
costs and time required.”

The advantage of simulation, then, is that it permits us to
attack problems not otherwise feasibly solved. I would sub-
mit that this is the only true advantage. In all other respects,
in terms of cost, elapsed time required for solution, skill re-
quired of the analyst, and the accuracy of the results, simula-
tion is second best if a reasonably realistic analytic solution
is available,

There are, of course, cases where analytic or experimental
solution is theoretically possible, but practically difficult or
infeasible. In the vast majority of cases, however, if an
analytic solution is available, we should by all means use
it. The point here is that simulation’s single overwhelming
advantage is that it is often the only feasible approach to
important problems.

Now this idea is not always, popular with people in the
simulation field. Other additional advantages are often cited.
One of those proposed advantages is that simulation permits
more complex, more elegant and hence more realistic models.
This is certainly true. The number of variables and parameters
may in some cases be larger by an order of magnitude than
currently available optimizing models. Types of functions
not feasible in analytic models can be used relatively easily
in simulation models. The richness and variety of the model-
ing language available to simulation is certainly greater
by far than in available optimizing models.

The real question is, “Does the complexity pay off?”
Elegance for its own sake is not very valuable. Complexity
pays off only if it truly adds to the realism of the model

‘Daniel Teichroew and John F. Lubin, “Computer Simulation — Discussion

of the Technique and Comparison of Languages,” Communications of the
ACM, Vol. 9/Number 10/October, 1966, page 724.
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and further, when that realism is neccessary to useful solu-
tion. Complexity is thus not an advantage per se, but only
if it is the only recognizable path to solution.

Another advantage, sometimes cited, is that simulation
can be used even in those cases where the process is not
fully understood and/or the data are not complete. This too
is quite truc. If one is willing to make the necessary assump-
tions, a simulation model can be developed for virtually any-
thing that we can conceive. In some cases the construction
of a simulation model may be excellent preparation for
the gathering of additional data. The process of building
and exercising a simulation model has a remarkable way
of focusing one’s attention on the nced for specific data and
the necessity for better understanding of particular aspects
of the object process. But then, isn’t this a claim that can
be made for all model building?

There is much to be said for an approach to problem
solving which uses simulation to test the consequences of
data and hypotheses already at hand and to focus on those
areas in which additional work needs to be done. Two things
must be said of this approach. First, other modeling methods
can make the same claim. Hence, if we chose to use simula-
tion then it should be because no simpler or cheaper ap-
proach may be used. Secondly, there is a great danger in this
approach in that the first answers are all too often taken as
the answers. Thus, simulation in the face of poor data and
weak theoretical foundation is only an advantage if we rec-
ognize the weakness of the outputs as well as the inputs.
Simulation is not a machine which converts weak inputs and
assumptions to strong results and conclusions.

Finally, it is sometimes stated that one of the advantages
of simulation is that the manager himself can understand
simulation models without the intensive training or technical
background generally thought necessary for the use of opti-
mizing models. This conclusion is subject to considerable
argument. First, let us recognize that those citing this as
an advantage are generally talking about operating problems
and non-technical managers. It is true that one can generally
explain the basic approach to simulation to non-technical
managers more readily than one can explain, for example,
linear programming. Further, the outputs of simulation are
frequently easier to understand because they are themselves
simulations of object system reports. If we restate this ad-
vantage to read, “The results of simulation models are easier
to sell because they can produce results similar to those pro-
duced by object system,” then I think we must admit that
this is true.

Simulation can be described as the computerization of
experience. That is, in the study of operating processes we
build our model based on our practical knowledge of the
object process and then, by running it, repeatedly gain “years”
of experience in a relatively short time. Thus, while the man-
ager may not understand the intricacies of stochastic processes,
he can appreciate the basic trial and error approach.

It scems to me that this advantage is also a danger. Simu-
lation models, no matter how thin the data or how limited
the understanding of the object processes, can almost always
come up with answers. If these answers are superficially under-
stood we may create a source of misinformation. I would
thercefore suggest to you that this advantage is also a trap.
We might actually be better off if the results of simulation
could not be understood without extensive training and in-
depth understanding.

Modeling Problems and Simulation

It is not always popular to refer to the problems which are
encountered in any endeavor. We prefer to discuss interest-
ing situations, or challenges. In simulation there are a number

COMPUTERS and AUTOMATION for January, 1968

of these interesting situations which one should recognize
before plunging into the world of simulation modeling.

One of the first to be recognized is the fact that good simu-
lation requires skilled and experienced analysts. The analyst’s
first, and perhaps most important, job is to select those
properties of the object system which are important to the
process being studied. This implies deep. understanding of
the process itself and considerable skill in modeling. The
model builder thus needs thorough familiarity with the ob-
ject process, skill in working with the modeling language,
and skill in exercising the model.

Few simulation modédls are constructed in this fashion.
These functions are more commonly separated. One individual
or group examines the object process and determines the
properties that are important, and a second individual or
group then maps these properties using the simulation lan-
guage. In many cases a third individual or group then con-
ducts experiments with the model and interprets the results.
There would seem to be no necessity for having a single per-
son perform these tasks; however, there is certainly a clear
need for superior communication to ensure that the modeling
process or the experiments do not go beyond the capability
of the conceptual model.

A second requirement is thorough technical knowledge of
the statistical processes involved. Experiments with simulation
models should be as carefully controlled as any physical ex-
periment. The achievement of the steady state by the model,
the measurement of the behavior of the model, and the selec-
tion of the sample size to be used, are all tasks which require
considerable technical capacity beyond that which is normally
considered necessary for programming.

Finally there is a need for considerable skill in planning
experiments and interpreting their results. In its present state
of development, simulation is an art, not a science. Ex-
perience and intuitive skill play a very important part in
differentiating genuine new information of the object process
and the anomalies of the model itself.

Determining Validity

A fundamental problem affecting all models, but particular-
ly simulation models, is the difficulty of determining the
model’s validity. This is a problem which has not been
solved in any rigorous sense, and one which may never be
solved rigorously. One of the aspects of the problem is illus-
trated by the following two statements:

1. Simulation models are valuable because they permit
us to observe processes difficult or impossible to
observe in the real world.

2. Simulation models are valid if they behave as the
object system behaves.

These statements are, of course, simplified and perhaps
imprecise, but they do summarize valid points. A model,
by definition, will not behave in all respects as the object
system behaves. One of the important characteristics of a
model is that it permits us to concentrate upon those parts
of the object process which we believe to be important. Yet
ultimately those findings which are most important to us are
not directly observable in the object system. One can always
deflate a simulation model builder by classifying all his re-
sults in two categories: one containing those results which
he could have obtained by observing the system directly,
and one containing those results which are unsupported.

The validity problem is summarized in Figure 4. A is
the object system and B is that portion of the object system
which is directly observable, such that B is a subset of A5 C

5B will not be a subset of A unless our observations of the system arc com-
pletely accurate. A’B is, in fact, the region of inaccurate observations.
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A=Object System
B =Observable Portion of Object System
Bx<A
C = Model
A‘C = Anomaly of Model

ACB’= Valuable Information

ABC = Validity Confirmation Space

AC.
o ACB’ ABC

Figure 4

is then the model. Now the model, by definition, does not
contain all the characteristics of the real system. Thus AC’
and ABC’ are not empty. In addition, A’C will not be
empty. That is, the model will contain anomalies which
are characteristic of the model and not of the object system.
ACB’ is valuable information. These are those characteristics
of the model and of the object system which are not ob-
servable. ABC is the validity confirmation space. That is,
it is in this region which we may test the validity of the
model by comparing its performance with the observed per-
formance of the object system.

Now the discussion above is a conceptual one, but it
illustrates the fundamental problem of simulation. That is,
as each experiment is conducted on the model, we may clas-
sify the results in two categories. One category consists of
the region ABC which consists of those points in which the
observable portion of the object system and the model coin-
cide. This is the region upon which we base our claims for
the validity of the model.

The sccond classification consists of the union of CA’ and
ACB’. (CA” U ACB’.) That is, these results may consist
of invalid results of the model and/or valid results of the
model. Herein lies the crux of the validity problem. We
cannot distinguish the wvalid and invalid results without
resorting to information outside the simulation process.

The usual defense against attacks on the validity of one’s
model is to point to the great detail and precision of the
model itself. That is, we imply that greater detail and
greater complexity ensures greater realism and hopefully
greater validity. In short, simulation model builders fre-
quently find themselves driven to larger and larger models
of unfathomable complexity. One gets the impression that
the prize goes to the most complex model rather than to
the most useful results.

This leads to some curious situations. It is not uncommon
to discover that a simulation model of a sequential process
is made up of components which vary widely in their levels
of detail. One component may be built in the greatest detail
with all the elegance and complexity that its builder can
devise. Its outputs, however, may be digested by the next
"component in such a manner as to lose the detail generated
in the previous step.

Model Complexity

Model complexity is in itself a problem. It is the un-
expected result that we are looking for in model building
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and experimentation. When we find that unexpected result,
however, we normally scarch for a reasonable explanation.
That is, we attempt to explain the outcome as the result
of known properties of the object system. The complexity
of models works against us in this situation. We may find
that our model is so complex that we are unable to trace the
outcome to the originating causes within the object system.

When this situation occurs, the model builder has a diffi-
cult choice. He must redesign the model, search elsewhere
for confirmation, or plunge into conclusions knowing they
may be based upon characteristics in the model, but not in
the object system.

In our earlier definition of simulation, we characterized
simulation as non-optimizing. It hardly scems fair to now
state this as a limitation. I would submit, however, that this
characteristic of simulation is an operational limitation as
well as a theoretical limitation.

In actual practice we don’t really expect to optimize real-
world processes as a result of “optimizing” models. Such
models tend to oversimplify the real world and can rarely
be put into practice directly. Optimization is an clusive goal.
It is extremely difficult, if not impossible, to formulate our
true objectives in precise form, let alone solve for them.

Optimizing models do, however, have one great operational
advantage. This advantage is simply that we know when we
have accomplished the stated objective. This is not to say
that the model cannot be reformulated or the objective
function altered. But, given the model and its objective
function, experimentation does end.

Simulation models have no such built-in assurances. We
may be able to identify improvements, but we can never
be assured that some small change will not result in a major
improvement. Progress is being made in the development of
techniques for the systematic exploration of simulation models
(for example, Sim Optimization®). But at this point in time
we are still groping for systematic means to locate im-
provements.

Conclusions

Simulation is a powerful technique that has been used in
the past and will be used in the future to solve important
problems. Simulation is, however, not a cure-all or a panacea.
It is a technique of last resort. A perfectly valid goal of
simulation may be to organize our thinking and knowledge
of a problem to the point where other techniques may be
applied.

It is not uncommon for simulation model builders to dis-
cover that they can predict the results of runs using their
models with relatively simple analytical procedures.

If this is true, then simulation analysts should study op-
timizing techniques thoroughly; both to avoid attempting
simulation of analytically solvable problems and to direct
their thinking toward the kinds of solutions which may be
most useful and productive.

We must also conclude, I believe, that simulation models
should not attempt too much in one leap. If we attempt
massive breakthroughs in one step, we are likely to find that
we have results which are unverifiable. We may be unable
to distinguish those results which are truly new information
about the object process from those which are aberations of
the model.

Finally, we as computer professionals and those to whom
simulation problems ultimately come, should be most careful
in explaining to the customer what he may reasonably expect
from simulation.

SH. W. Karr, Ernel L. Luther, Harry M. Markowitz, and Edwar'd C. Rus-
sell, “SimOptimization, Research Phase I, California Analysis Center,
Inc., Santa Monica, California, November 1, 1965, page 1.

COMPUTERS and AUTOMATION for January, 1968



15 YEARS AGO IN

computers

and automation

Reprinted from Vol. 2, No. 2 — March, 1953

GYPSY, MODEL VI, CLAUDE SHANNON, NIMWIT AND THE MOUSE

George A. W. Boehm
Science Editor, Newsweek

Two of the hardest working computers in the country are
stationed at the Bell Telephone Laboratories in Murray Hill,
N.J. One is a differential analyzer, known familiarly to the
Bell Labs staff as Gypsy, a corruption of GPC (general pur-
pose computer). At the heart of its calculating system, ampli-
fiers and condensers simulate and enact physical problems.
The other machine, the Model VI, takes the digital approach,
with 4,600 electric relays performing such numerical tasks as
adding, subtracting, multiplying, and dividing.

A particularly interesting job recently assigned to the
analyzer was to calculate the path of a coin inserted in a pay
telephone. This question bears directly on one of the tele-
phone company’s most persistent and annoying problems:
how to foil the petty crook who feeds slugs into the slot. Part-
way down the coin bounces. Thus, mathematically, its motion
is discontinuous and is best represented by two distinctly dif-
ferent equations. One describes the initial plummet. The sec-
ond applies to the flip and tumble which the coin takes after
it bounces.

As digital computers go, Model VI is not exceptionally fast;
yet it takes only 0.8 seconds to multiply two five-digit num-
bers. It is quite rapid enough to handle the work which
Bell Labs engineers assign it. Most important, its reliable
relays make it one of the steadiest workers in the computing
machinery world. Since it began fulltime operation three
years ago, Model VI’s steady habits have improved gradually,
until by last November, its time sheets reveal, it averaged
more than 24 hours of work per day. This implausible record
is, in part, a statistical figment. For purposes of this calcula-
tion, “day” was defined as “regular working day.” And the
computer inflated its average by laboring unattended on many
weekends and holidays. It has recently done its part in design-
ing electronic filters to disentangle the messages that will be
sent over the Bell System’s new L-3 coaxial ¢able. This cable
is now being installed between New York and Philadelphia
and will be able to transmit simultaneously more than 1,800
telephone messages. Alternatively, one television program, in
either direction, can be substituted for 600 telephone con-
versations.

While these two companies drudge tirelessly, a growing flock
of smaller machines play parlor games at Bell Labs. Boss and
chief designer of this seemingly frivolous group is Dr. Claude
E. Shannon, a 37-year-old mathematician notable for his work
on thinking machines of various types.

Shannon’s interest in machines that play games started as a
hobby. One of his earliest successes was a homemade cart
which dashed to and fro to balance a stick on end. The stick
was pivoted at its base so that it could topple backwards and
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forwards but not to either side. In a more personal approach
to the problem of balancing, Shannon has mastered the knack
of bouncing along on a pogo stick and is now learning to ride
a unicycle.

Bell Labs has been glad for Shannon to convert his pasttime
into a long-range development project in working hours at
Murray Hill. The switching system in a telephone office is in
a sense an elaborate game-playing machine. Its electric relays
must connect or disconnect tclephone users as rapidly and as
efficiently as possible. And any slight improvement in the
speed or accuracy of this switching system is reflected in
better service at lower cost. Shannon’s machines, most of
which rely on relay mechanisms identical in principle with
those of a telephone switching system, are proving grounds
for new ideas in telephony.

The simplest of his game-playing machines solves the an-
cient puzzle known as the Tower of Hanoi. This game starts
with three posts. On one are stacked several disks of grad-
uated size — the largest at the bottom, the smallest at the top.
The problem is to transfer the stack to another post, without
moving more than one disk at a time and without ever put-
ting a larger disk on top of a smaller one. Shannon’s machine
has 14 relays which follow a set line of play and, using six
disks, solve the puzzle in 63 moves. This is the minimum
number of moves for six disks. An Indian legend relates that
beneath the great temple at Benares, which marks the center
of the world, rests a brass plate skewered by three diamond
necedles, each a cubit tall and as thick as the body of a bee.
On one of these needles, God placed 64 disks of pure gold.
Day and night, priests transfer the disks according to the
laws of Brahma, which in this case are identical with the
rules of the Tower of Hanoi puzzle. When the priests have
finished their job, the world will come to a cataclysmic end.
Whereas Shannon’s machine solves the six-disk puzzle in less
than two minutes, the Brahman priests will have to hurry to
finish their task in less than 60 billion years! . . .

The Tower of Hanoi is, in the modern sense, a rudimentary
thinking machine. It follows a logical and predetermined
pattern of play without referring to the moves which it has
already made. Shannon’s other machines represent higher
levels of sophistication.

One is the Nimwit, which plays expertly at Nim. This
game has several versions. Perhaps the most eommon starts
with a pile of matches. The first player may remove one, two,
or three matches. Then the second player may remove one,
two, or three matches. The two contestants take turns until
the pile is exhausted, each trying to force his opponent to
remove the last match.
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Shannon’s version, played by his machine against a human
opponent, consists of three rows of lights, with a maximum
of seven in each row. The moves are made by turning off
any number of lights in one row. The machine can be preset
to play any of three sub-versions. It can attempt to leave the
last light for its opponent. Or it can attempt to extinguish
the last light. Or it can play under the restriction that not
more than three lights may be turned off in any row in one
move. No matter which set of rules, the Nimwit always wins
if given the first turn and a favorable starting position. By
moving first, an opponent can win in most cases, but when
losing, the Nimwit plays to prolong the game as far as pos-
sible. Its brain is built around a thinking network of 45
relays. . . .

The latest of Shannon’s machines is a mouse which solves a
maze, as countless mice do in psychology laboratories through-
out the world. The difference is that Shannon’s mouse is a
realistic, lifesize lump of gray rubber, molded around a mag-
net, adorned with copper whiskers, and mobilized on three
wheels. As a maze-solver it is definitely in the super-mouse
class.

The maze is about half the size of a desk top and has
aluminum fences which can be slipped into 40 different slots
in order to create problems for the mouse. When Shannon
places the mouse at any spot in the maze, it starts scurrying
for a piece of cheese (a brass contact which rings a bell) in
one corner. Every time the animal runs head on into a fence,
it backs away, makes a quarter turn, and scuttles off in a new
direction. By this trial and error process it finally stumbles
upon the cheese. Then comes the truly extraordinary perfor-
mance. Shannon replaces the mouse in some part of the
maze. This time it proceeds surely and swiftly toward the
cheese, never so much as brushing against a fence. It has
learned the maze. If Shannon then alters the maze, the mouse

resorts to further trial and error until it has mastered the fresh
arrangement of fences.

Naturally, this ability to learn a complicated pattern and to
relearn its lesson when the pattern changes cannot yet be
crammed into so tiny a machine as the mouse’s body. The
brain, indeed, is in a separate case.

Stripped of its fetching animism, this is the way the mousc
works: When it is set on the metal floor of the maze, its
magnet trips a switch under the floor. A motor-driven elec-
tromagnet hurries to a spot directly beneath the mouse and
seizes it in a magnetic grip. The magnet turns the mouse 90
degrees and propels it forward. If the copper whiskers make
contact with a fence, closing a circuit, the magnet backs
away, turns the mouse again, and tries anew to move it for-
ward. Each successful sally is recorded in the mouse’s brain,
which is controlled by 50 relays. Interpretively, this brain
considers the maze as a number of square sections. When the
mouse moves without interference from one section to another,
the brain registers in its memory the equivalent of: “turn
North in section 5.” By the time the mouse has visited every
section, its brain has learned how to steer it clear of all blind
alleys.

Important as they may be to telephone engineers, Shannon’s
machines may eventually prove to be even more significant in
the life of the average citizen — the man who knows little
about telephones beyond how to use them. For Shannon’s
machines promise to be progenitors of a new breed of super-
gadgets, using the control principles which he is working out.
From the mouse it is only a short step of engineering imagina-
tion to an automatic lawnmower which could be instructed
to pick its way through an ornamental garden, clipping the
grass without ever blundering across a flower bed. Another
might retrieve balls for tennis players. Still another might
mix and bake a cake from a selection of factory-tested recipes.

C. a
PROBLEM CORNER

Contributed by

Benjamin L. Schwariz

The Mitre Corp.

Bailey’s Crossroads, Va. 22041
Problem 681: Integer Part of a Number Given in
Floating Point Form

Pete Programmer was complaining. “We should never
have accepted this KLUDGE 007 without the complete
software packagc Now I can’t do this job.”

“Well,” soothed his boss, “It does have full ﬂoatmg-pomt
arithmetic with five-significant-digit capacity. What is it
you can’t do with that?”

“In these engineering specs,” answered Peter, “the re-
quirement is that we give dimensions in feet and inches.
But the input data are in feet and decimal fractions, and
floating point form at that. So where I have a word like
12500E-3, it means 12,500 x 103 or 12.5 feet. That’s 12
feet, 6 inches, and that’s the way I have to format the
output data. And my program should also be able to con-
vert 61666E-4 to 6 feet, 2 inches; or 22025E-2 to 220 feet,
3 inches. But that can’t be done without being able to take
the integer part of a number given in floating point form.
And the KLUDGE software doesn’t have that instruction;
only floating point operations. And on those, it doesn’t even
round results to five significant figures; it just truncates.”
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“Sure it can be done,” answered the boss. He wrote one
short line containing just one addition and one subtraction.
“Here’s how to take the integer part.”

What did he write? And how can Pete use it to get feet
and inches?

Solution to Problem 6712: Maximum Efficiency.

She must type either the 5 or 20 minute report first and
the other next, the 15 minute report third and the 10 minute
report last, reproducing each as soon after typing as pos-
sible. She will thus be able to finish the job in exactly
one hour. If she types or reproduces the reports in any other
order it will take longer.

Readers are invited to submit problems (and their solu-
tions) for this column to: Walter Penney, CDP, Problem
Editor, Computers and Automation, 815 Washington St.,
Newtonville, Mass. 02160.
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ANALOG COMPUTER SIMULATES
FRUIT TREES TO DETERMINE
REACTIONS TO VARYING FORCES

Automated fruit harvesting,
while not a new concept, issubject
to one -severe limitation — " the
amount of force needed to shake
loose all the ripe fruit (but only
the ripe fruit) is rarely controlled
effectively. Techniques such as
ultrasonic andmechanical tree shak-
ing have been employed with vary-
ing degrees of success in the past,
The main problem with such methods
has been in determining the exact
amount of force needed to shake
loose, for instance, all the ripe,
juicy and red apples without bring-
ing down, 'and hence wasting, all
the tart little green ones,

In order to make such determ-
inations, scientists at Rutgers
University, New Brunswick, N.J.,
are using a small analog computer,
manufactured by Electronic Associ-
ates, Inc,, West LongBranch, N.Y.,
to simulate fruit trees and tolearn
their reactions to varying forces,

According to David Mears of
Rutgers' Department of Agricultural
Engineering, "Because of our dwin-
dling farm labor force, there is a
growing need for mechanized harvest-
ing and handling equipment, Thus
far we have found such automated
equipment highly successful in har-
vesting crops like nuts, but when
used with more sensitive fruits,
the results have beendisappointing,

As usedin the Rutgers studies,
the desk-topsize EAI TR-20computer
performs several functions, First,
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it amplifies signals from acceler-
ometers and strain gauges placed
on an actual fruit tree, then re-
cords the signalson FMtape. Next,
it analyzes the data, from which
equations arederived profiling the
tree, These are placed onthe com-
puter for mathematical computation
and indication of changes in the
tree caused by the varying amounts
of force applied,

Such information, Mr., Mears
said, may enable scientists to de-
velop optimum harvesting equipment.

C-E-I-R’S MULTI-ACCESS
COMPUTING SERVICE USED
FOR POISON CONTROL

Poisoning, particularly of
children, happens every day in
cities throughout the nation, and

finding an immediate treatment is
of the essence, To speed up the
process, the National Biomedical
Research Foundationin Silver Spring
Md., has set up a "show case" com-
puterized approach totreatment us-
ing C-E-I-R's Multi-Access Comput-
ing (MAC) Service.....and it holds
the promise for a real break-through
in the field.

Working with MAC, Dr. Robert
S. Ledley, NBRF president and emi-
nent authority on the application
of computers for medical purposes,
and Dr. Robert Kwok, pediatrician
and research physician at NBRF,
have devised a system which stores
information on various poisonous
substances and their antidotes in-
to the memory of a central C-E-I-R
computer,

This vital data can be re-
trieved from remote locations by
the use of a standard teletype ma-
chine and ordinary telephone lines,
Right now the system includes in-
formation onapproximately 200 poi-
sons but this can be expanded to
hold data onas many as 10,000 poi-
son elements, Inaddition to anti-
dotes, the central file would list
toxicity, ingredients, symptoms,
and other pertinent data.

COMPUTER ‘DEVOURING’ TORONTO
FOR PUBLIC WORKS DEPT.
REPAIR PROGRAM

Toronto (Canada) is slowly
being 'devoured' by a computer,
The departiment of public works hopes
the computer will enable it to keep
Toronto's 525 miles of roads and
sewers and more than1,000 miles of
sidewalks in good repair.

Civic officials have warned
on various occasions that pavements,
water mains and sewers were deteri-
orating and that a large-scale pro-
gram of replacements was necessary.
Homeowners have often wondered why
streets were torn up for new sewers
or watermains, repaired and then
torn up again for some other job,

With the aid of the computer,
sewer installation would mean that
ideally other repairs — watermains,
underground hydro liners, replace-
ment of TTC tracks and new side-
walks — would be completed at the
same time, Until the computer was
obtained, such an objective was
almost impossible to achieve,

51




Newsletter

Ray Bremner, public works com-
missioner, says the computer will
help him and his staff of engineers
and planners to co-ordinate the
city's 25-year, $154,000,000 sewer
rebuilding program with the over-
haul and improvement of other basic
services, Here is how it is sup-
posed to work,

Inspectors would gather in-
formation oneach street which would
be fed intothe computer, It would
then produce a priority list.

But it is not that simple,
The city can afford to do only so
much, Programs must take into ac-
count the plans of the Bell Tele-
phone Co., theTTC and Metropolitan
Toronto, The future development of
high-rise apartments also must be
considered.

While the computerized approach
is not yet perfected, engineers
hope that when the computer has
been fed all theinformation avail-
able and the new system is put into
operation, replacements of side-
walks, pavements and sewers will
march together,

COMPUTERS PLAY A MAIJOR ROLE
IN MASSIVE HEART DISEASE
STUDY

~Computers are playing a major
role in a massive clinical study
that will determine whether drugs
can increase the life expectancy
of victims of coronary heart dis-
ease, the nation's No. 1 killer,
Over a nine-year span — from 1965
to 1974 — thenation-wide clinical
trial, known as the Coronary Drug
Project (CDP), will have enrolled
some 8500 volunteer patients in
more than 50 cooperating medical
centers, generating a mountain of
data that would virtually be im-
possible to process without com-
puters, The clinical trial is
sponsored by the National Heart In-
stitute of the National Institutes
of Health and financed by funds
appropriated by Congress specific-
ally for the study.

Each of thepatients, all male
heart attack victims between the
ages 0f 30 and 64 who have no other
life-endangering diseases, will be
treated over a five-year period
with one of four 1lipid-lowering
drugs or a placebo, an inert sub-
stance to provide a control com-
parison, The drugs and the placebo
preparation are being assigned ran-
domly by computer at the CDP's co-
ordinating center at the University
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of Maryland Medical School in Bal-
timore. The Center's electronic
data processing facilities are the
focal point for the processing of
all project data and study forms.

i

— Computing the enzyme
reaction rate is a spec-
cial purpose analog com-
puter

An entirely different type of
computer is being employed in the

monitoring of possible liver tox-

icity from the study drugs., Com-
puting the enzyme reaction rate of
patient blood samples isa special-
purpose analog computer developed
by Honeywell Inc.'s Industrial Div-
ision and interfaced with the mul-
tiple absorbance system, Itdigit-
ally prints on paper tape the re-
sult of each sample along with the
patient number, date, and run num-
ber. The computer, only oneof its
kind, has enabled the National Com-

municable Disease Center (NCDC) in
Atlanta, Ga., to increase the num-

ber of patient assays by as much as
50 per cent., By the time CDP is
completed, the NCDC will have han-
dled approximately 800,000 serum
samples and will havemade 2,227,500
analyses, equivalent to about 275
per patient, :

The special goal of the Cor-
onary Drug Project is to determine
if any ofthe four drugs, which all
are free from evidence of serious
toxicity, can reduce by as much as
25 per cent the mortality rate of

men who have had a previous heart

attack, Coronary heart disease
affects some 5.5 million Americans
and is responsible for more than a
half-million deaths annually,

COMPUTER’'S ELECTRONIC VOICE
SERVES CUSTOMERS OF THE
WISCONSIN TELEPHONE COMPANY

The electronic voice of acom-
puter is as familiar as the sound
of a dial tone tocustomers of Wis-
consin Telephone Company, Milwaukee,
Wis. The Rate and Route Computer
System (RRCS) provides spoken re-
sponses to about 30,000 questions
a day, answering nearly one a sec-
ond in peak calling periods. With
the computer, operators at any of
the company's 1100 switchboard pos-
itions in Wisconsin can quickly
learn the amount of long distance
charges or the special dial codes
needed to reach operators in other
cities for help incompleting their
calls,

An IBM System/360 Model 30 is
the control unit that makes the op-
eration possible, It is linked to
an IBM 7770 audio response unit
which contains a vocabulary of 21
words and 10 numbers electronically
stored on a magnetic drum. The
computer contains information on
charges for interstate calls toany
of the 49 continental states, U.S.
possessions, and Canada, along with
intrastate information for Wiscon-
sin, Illinois and Michigan.

In programming the computer,
the company's data processing de-
partment and business information
systems group created aset of writ-
ten instructions to provide elec-
tronic answers within a tenth of a
second to 25 billion separate ques-
tions. The computer eventakes in-
to account the time of the day to
calculate rates in effect at the
time of the call.

To use the computer, the oper-
ator punches out a special code on
her standard 10 button keyset, used
in placing all long distance calls.
(The procedure for obtaining rout-
ing information uses a different
code, but the same principle.)
After reaching the computer, the
operator keys inthe needed inform-
ation, consisting of a rate code,
the area code, first three digits
of the number called, the home area
code, and the first three digits of
the caller's number,

"Rate.....three minutes......
eight-five.....plus tax,”" would be
the computer's reply to a question
on the minimum rate for a night
rate call from Milwaukee toLos An-
geles., Ifthe chargeis beingsought
for a call beyond the minimum per-
iod, the computer also would be
given the length of the conversa-
tion.
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In the case of coin phones,
the computer would calculatecharges,
add the tax and reply withthe amount
to be deposited, rounded offto the
nearest nickel., "Often a caller
hears the computer's response and
begins depositing the coins with-
out waiting for the operator to
relay the information," said John
D. Fitzpatrick, assistant vice pres-
ident of operations for Wisconsin
Telephone., "The voice is very
life-like."

Since the introduction of RRCS,
the computer system has helped re-
duce customer waiting time and has
improved the accuracy of informa-
tion, Theaverage time it now takes
to obtain a rate ora charge is ap-
proximately 15 seconds, At the
present time, the Wisconsin com-
pany's computer is the only one in
the Bell Systemdesigned totabulate
and quote charges for calls of any
given length, Other systems pro-
vide merely the basic or minimum
rates, and the operator hasto per-
form her own arithmetic.

UNEMPLOYMENT CHECKS
PREPARED ‘ON-THE-SPOT’

FOR WAITING CLAIMANTS

IN MASSACHUSETTS PROGRAM

The first automated unemploy-
ment benefits system that prepares
checks "on-the-spot™ for waiting
claimants and eliminates fraudulent
claims has gone into operationm in
the Commonwealth of Massachusetts
when a remote terminal inWorcester
was linked to an RCA computer at
the Massachusetts Division of Em-
ployment Security in Boston, The
RCA 3301 computer-communications
system isa pilot program that even-
tually will be expanded to transmit
information on 300,000 claims to
any of Massachusetts' 43 local un-
employment offices.

J. William Belanger, director
of the Division of Employment Se-
curity, explained that whena claim-
ant enters alocal office tocollect
an unemployment check, hewill sim-
ply present anidentification card,
containing his name and social se-
curity number, and aledger card to
the terminal operator. Both cards
are placed into theterminal — the
ID in aspecial reader slot and the
ledger card ina split-platen which
also holds the check, Theinforma-
tion on the ID card is transmitted
electronically over telephone lines
to the Boston computer which veri-
fies the claimant's record and el-
igibility, and tabulates his bene-
fits., While the computer is re-
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cording the ID information, it is
simultaneously typing outthe check
at the other end of the line,

At the same time, it updates
the ledger card with the date,
amount of payment and theclaimant's
balance. At the end of the day,
all claimant's vrecords for that
period are updated and recorded in
an RCA random access memory file,

Mr. Belanger said the RCA com-
puter at division headquarters in
Boston eventually will belinked to
more than 100 remote typewriter-
type communications devices through-
out the state to provide faster
benefit payments, more accurate
claims checking procedures, and
improved service. It also will
serve asa deterrent against fraud-
ulent claims, he said.

SMALL COMPUTER HELPS
GRADE GIANT TIMBER

The Puget Sound Log Scaling
and Grading Bureau (Tacoma, Wash.)
is using an IBM System/360 Model
20 computer to assist in calculat-
ing and summarizing information for
some 300 customers in the timber
industry. The bureau, a private
service organization, acts as an
independent third party in trans-
actions between its customers in
western Washington and southeastern
Alaska. The bureau determines the
volume and grade of each log after
it leaves the woods.

Scaling bureau field person-
nel, called scalers, record basic
information about each log. This
data includes the ownership, des-
tination, species, grade and the
log's actual diameter and length.
The scaler alsodetermines the "ad-
justed" diameter and length tocom-
pensate for defects in the log.
This information is mailed to the
bureau's office, where it is punched
onto cards and fed into the Model
20 computer,

Based onthe scalers' reports,
the computer prepares scale bills
which include a summary of all per-
tinent information, with primary
emphasis on the volume for each
species and grade segration., The
scale bills are sent tolandowners,
contractors, and truckers, The in-
formation is used by all parties
involved in a transaction as the
basis for payments between them,
Besides calculating payments, the
scale bill can be used by timber
companies to aid indetermining the
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types and grade of logs to be pur-
chased and to help landowners in
the management of timber lands.

T
ORGANIZATION NEWS
L -}

DATA DOCUMENTS PURCHASES
FOUR DATA CARD PLANTS
FROM SPERRY RAND

In a transaction which took
place at Sperry Rand Corporation's
New York offices, Data Documents,
Inc. of Omaha, Neb., purchased four
data card plants which were part of
Sperry Rand's Univac Division. The
plants are located at Holyoke, Mass.;
Genoa, I1l,; Tiffin, Ohio; andTor-
rance, Calif, Data Documents man-
ufactures and markets everything
for computer centers except the
hardware, These supplies include
tab cards, continuous business forms,
pressure sensitive labels, magnetic
computer tapes and ribbons.

The addition of the new plants
will increase the Omaha-based oper-
ation by approximately fifty per
cent in terms of size and sales
volume, John E. Cleary, president
of Data Documents, stated that the
new plants will also give his firm
nationwide distribution, "Thenine
plants we have at present are all
located west of the Mississippi,”
said Mr. Cleary, ™and, while we
have supplied data centers in the
east, these additions will make
marketing much easier and faster."

COMPAGNIE GENERALE DE
GEOPHYSIQUE TO OPEN
CALGARY PROCESSING CENTER

Compagnie Generale de Geophy-
sique (CGG), international geophy-
sical contractor of Paris, has an-
nounced the establishment ofa dig-
ital seismic processing center in
Canada. The center will include
an ADVANCE 6070 digital processor
supplied by the Computer Division
of Electro-Mechanical Research, Inc.
(EMR) , Minneapolis—based computer
manufacturer, The processor will
have full seismic capability in-
cluding digital stacking, filtering,
deconvolution, and all other seis-
mic programming functions,

In order toprovide more effi-
cient service to the expanding
Canadian o0il market, CGG will es-
tablish the Calgary, Alberta-based
division as a fully operational
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digital processing seismic center,
offering a processing capability
equal to CGG's international pro-
cessing center in Paris, Further
details including the name, loca-
tion, personnel, etc., are not now
available.

CONTROL DATA ACQUIRES
C-E-I-R, INC.

William C, Norris, Chairman
of the Board and President of Con-
trol Data Corporation, andDr. Her-
bert W. Robinson, Chairman of the
Board and President of C-E-I-R,
Inc., jointly announced the con-
sumation of the acquisition of
C-E-I-R by Control Data.

The transaction, which was
approved late November by C-E-I-R
stockholders, involved the exchange
of approximately 267,000 shares of
Control Data Common Stock for all
of the outstanding common stock of
C-E-I-R. Mr. Norris said that
C-E-I-R will operate as a wholly-
owned subsidiary of Control Data
Corporation,

COMPUTING AND SOFTWARE, INC.
ACQUIRES WEST COAST TRADE
SCHOOLS, INC. OF LOS ANGELES

Computing and Software, Inc.
(C&S), Panorama City, Calif., has
announced the acquisition of West
Coast Trade Schools, Inc., (West
Coast) of Los Angeles,

West Coast is prominent inthe
field of providing instruction in
data processing and other education-
al areas in the metropolitan Los
Angeles community.

C&S President NormanE, Fried-
mann, said that "the addition of
West Coast to the business of CES
significantly expands the company's
involvement in the educational
field."

COMPUTER INDUSTRIES INC.
HAS ANNOUNCED A NEW
GRAPHICS SYSTEMS DIVISION

Computer Industries Inc., Van
Nuys, Calif,, has created anew di-
vision specializing in devices and
systems whichtranslate rawcomputer
data intovisual information. Com-
puter Industries isan affiliate of
University Computing Company. The
announcement was made by UCC Pres-
ident Sam Wyly, signifying the
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first major move intohardware man-
ufacturing by the rapidly-growing
computer specialist organization.

The new Graphic Systems Divi-
sion is said to be in full-scale
production of a broad line of graph-
ics and peripheral equipment, Mar-
keting and engineering service of-
fices for the Division are located
in major cities throughout the
nation,

Computer Industries President
Robert Dee said that the nucleus
for the neworganization was created
out of the acquisition by Computer
Industries of Benson-Lehner, a fimm
with over 15 years experience as a
plotter and graphic systems manu-
facturer,

RECOGNITION EQUIPMENT
HAS ACQUIRED
TELETRANS CORPORATION

Recognition Equipment Inc.,
Dallas, Texas, has completed the
acquisition of the Teletrans Corp.,
of Farmington, Mich., in exchange
for Recognition Equipment common
stock. Announcement of an agree-
ment in principle for the acquisi-
tion was made in Qctober.

Teletrans has developed an
automated airport baggage handling
system. Recognition Equipment is
a leading manufacturer of optical
character recognition systems and
has as its customers several major
airlines.

CHARLES BRUNING COMPANY TO
MARKET AUTOMATED DRAFTER FOR
MERGENTHALER LINOTYPE CO.

The Charles Bruning Company,
Div, AddressographMultigraph Corp.,
Mount Prospect, Ill., and Mergen-
thaler Linotype Company, Plainview,
N.Y., have concluded an agreement
under which Bruning will market
Mergenthaler's Diagrammer in four
key eastern markets, An automated
drafting machine, the Diagrammer
turns. out finished engineering
drawings of pin point accuracy at
three times the speed of manual
production,

Bruning will act as manufac-
turers representatives on the Dia-
grammer inthe cities and metropol-
itan areas surrounding Boston(Mass.),
Philadelphia (Pa.), Atlanta (Ga.),
and Miami (Fla.). Mergenthaler has
three other distributors for the
new product: Anger Associates,

Inc., of Dearborn, Mich., for the
midwest; Kemco, Inc. of Irving,
Texas, for thesouthwest; and L & M
Engineering, Inc, of Santa Clara,
Calif., for the west coast.

JAPAN'S FOREIGN INVESTMENT
COUNCIL APPROVES LICENSE
AGREEMENT BETWEEN NIPPON
CALCULATING MACHINE CO.
AND WYLE LABORATORIES

Japan's Foreign Investment
Council recently approved alicense
agreement between Nippon Calculat-
ing Machine Company, Tokyo, and Wyle
Laboratories, E1l1 Segundo, Calif.,
under which NCM will manufacture
and market a new desk calculator,
designed and developed by Wyle.
According to an announcement by
Frank S. Wyle, President, the ma-
chine's new design concept permits
it to be produced at a fraction of
the cost of machines presently
available with comparable capabil-
ities,

NCM's commitment to Wyle is
for a royalty equivalent toa guar-
anteed minimum sales of 12,000 ma-
chines, NCM reports that studies
conducted in Japan and other major
user countries, including princi-
pailly the United States, indicate
that the potential market for both
business and scientific wuse will
be for several times that number of
units,

Wyle's commitment to NCM in-
cludes design, development, and
production engineering, including
the manufacture of initial produc-
tion samples., A fully operative
machine was shown in November at a
Tokyo press conference.

UNIVERSITY OF RHODE ISLAND
ESTABLISHES DEPARTMENT
OF COMPUTER SCIENCE

A Department of Computer Sci-
ence was established at the Uni-
versity of Rhode Island (Kingston)
early in November, Dr, William J.
Hemmerle was named chairman of the
new academic unit which was placed
within the College of Arts and Sci-
ences, The Department iscurrently
offering six courses in computer
science and two in statistics to

325 graduate and undergraduate
students,
There are six persons with

faculty rank teaching "Digital Com-
putation,™ "Introduction toDigital
Computers,”™ "Problems in Computer
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Science" (two semesters), "Scien-
tific Application of Digital Com-
puters” (two semesters), and "Sta-
tistical Methods in Research I and
II". Students in the program have
access to URI's new IBM System/360
Model 50 computer and related labo-
ratory facilities,

SOFTWARE RESOURCES TO
MARKET GENERALIZED
RETRIEVAL SYSTEM (GRS)

Software Resources Corp., Los
Angeles, Calif,, has signed an
agreement with Information Science
Incorporated, New City, Rockland
County, N.Y., to market ISI's Gen-
eralized Retrieval System (GRS).
GRS is designed to allow non-pro-
grammers to interrogate a master
data base of computer files and
records by means of simple English
statements,

Robert V. Head, Software Re-
sources President said that the
system, which is written in COBOL
for the IBM 360, 1is "fully opera-
tional and can be installed within
30 days of contract date".

(For more information, designate
#41 on the Reader Service Card.)

ELLIOTT PROCESS AUTOMATION
AND COMPAGNIE GENERALE
D‘AUTOMATISME TO

POOL EXPERIENCE

An agreement to pool experi-
ence on computer-based automation
systems has been signed between
Elliott Process Automation, a sub-
sidiary of Elliott-Automation, and
the Compagnie Générale d'Automatisme
of France, Initially, the agree-
ment is expected to lead to signi-
ficant savings indesign and devel-
opment costs of automation systems,

NEW PRODUCTS

Digital

EAl 8400 MOD 11, SCIENTIFIC
DIGITAL COMPUTING SYSTEM

A scientific digital computing
system — the EAI 8400 MOD II —
with a "fetch-ahead"” instruction
execution technique, and a base
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register which provides for program
relocation and memory protection,
has been developed by Electronic
Associates, Inc., West Long Branch,
New Jersey.

"Fetch-ahead" is a technique
in which the central processor —
while it is executing one instruc-
tion — looks ahead to the next.
As a result, execution times have
been significantly reduced in each
of the processor's three principal
operating modes — 32-bit floating
and fixed point, 16-bit and 8-bit
byte modes, Time is also saved
when operating in the 56-bit double
precision floating point mode.

Another major feature, the
base register, provides for auto-
matic relocation of user programs
in blocks of 256 words undermonitor
control., In essence, thebase reg-
ister improves thesystem's ability
to simultaneously handle a number
of programs. Co-resident programs
are protected frominterfering with
each other by the register. One
programmer does not have to worry
about confusing his program with
information from another; nor can
he put bugs into other programs by
unknowingly storing his data in
another program's physical area of
memory.

The MOD II has all silicon
and micro-logic circuitry and a
core memory capacity of 8,192 32-
bit words in the basic configura-
tion, Magnetic core memory can be
expanded to 65,536 words with the
addition of banks of either 8,192
or 16,384 words. Memory cycle time
is 1.00 microseconds. Each data
word contains 32bits of information
plus two EXEC bits for selective
memory protection and two bits for
parity.

The new system, an offspring
of the EAI 8400 Digital Computing
System, has been designed to speed
up instruction execution times by
an average of 25 per cent. There
are nosignificant softwarechanges.
The new system has been designed
primarily for general-purpose sci-
entific and engineering computa-
tion, digital and hybrid simula-
tion and complexon-line monitoring
and control, A complete software
package is standard with the system.
(For more information, designate
#42 on the Reader Service Card.)
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Memories
]

FERROXCUBE ANNOUNCES
COMPACT, LOW-COST MEMORY
SYSTEM WITH RANDOM ACCESS

A compact, low-cost, 1024 word
by one bit coincident memory occupy-
ing only 214 cubic inches has been
announced by Ferroxcube Corpora-
tion's Memory Systems Division,
Englewood, Colo, The FI-1 Core
Memory System, which incorporates
integrated circuits, is suitable
for a wide variety of applications
such as data transmission buffer-
ing, CRT refresh, data logging,
formatting and general storage re-
quirements,

The FI-1 contains address de-
coding, ferrite core drivers, data
input/output circuits and internal
timing logic for half cycle opera-
tion., A card slot is provided for
an extender card or universal card
to providedifferent operatingmodes,
Read or write cycle time for the
new memory system isl usec and the
access time is 900 nsec,

_Am Building:
‘:\T;wAYork, NY. 1 17
212 986-4722 1
520 B St., San Diegos Cal. 9210
714 232-6401
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The FI-1, designed to provide
a miximum of flexibility for inte-
gration into a variety of packaging
methods, is provided with a dust

cover forbench use or remote mount-
The new memory weighs less

ing,.

than 5 pounds and measures 3-11/16
x 11-1/8 x 5-7/32 inches with the
dust cover.

(For more information,
#43 on the

designate
Reader Service Card.)

DATA PRODUCTS ANNOUNCES
NEW DISCFILE, MODEL 5065

A new random access disc mem-
ory system, designated the Model
5056 DISCfILE, has been announced
by Data Products Corp., Culver
City, Calif. The Model 5065 has
twice thecapacity of the Model 5045
DISCfILE, is twice as fast, and of-
fers more than 16 times the cylin-
der data base.

In addition, it introduces a
new concept in read/write head po-
sitioning, utilizing anewly devel-
oped "voice coil"™ technique for
precise head positioning control.
The Mark-II positioner is a damped
closed-loop servodevice usingelec-
trical and optical feedback., The
5065 contains eight independent
Mark-II positioners. Each posi-
tioner accesses eight tracks on
each of four discs, or a total of
32 tracks, and is capable of step-
ping through 128discrete positions,

The device contains two sepa-
rate and independent data channels,
A dual control wunit provides com-
munication between two independent
computer interfaces and the dual
channel disc module. This dual
channel capability permits twocom-
puters to independently and simul-
taneously access and transfer data.
Each servo positioner is an inde-
pendent addressable entity; i.e,,
all eight positioners may be se-
quentially addressed and simultan-
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eously placed inmotion. This cap-
ability effectively eliminates po-
sitioner motion time as a factor
in gaining access to data.

(For more information, designate
#45 on the Reader Service Card.)

SMOOTHER SURFACED MAGNETIC
DISCS INTRODUCED BY
DATA DISC, INC,

Data Disc, Inc., Palo Alto,
Calif,, has introduced a new line
of nickel-cobalt magnetic discs,
Murray Shaw, vice president of the
Disc Division, says the discs are
far smoother than anyothers readi-
ly available. The discs, 8 to 24
inches indiameter, exhibit average

surface variations of only one
microinch, A uniform magnetic
coating, consistent from one disc

to another, produces readout sig-

nals of unvarying amplitude.

The smooth surface permits
read/write heads to be positioned
closer to the disc, therebyimprov-
ing the resolution and frequency
response of memories in which the
discs may be used. For example,
a 12-inch disc turning at 3600 rpm
will reproduce a video signal only
6 db down at 12MHz, enabling one
high-resolution TV field to be re-
corded on every track. Anover-all
flatness of 10 microinches per inch
permits heads totrack close to the
surface without difficulty.

The discs are the same as those
used in Data Disc's "in-contact"
memories, in which the heads actu-
ally contact thedisc, thereby per-
mitting storage densities up to
5000 bits per inch.

(For more information, designate
#44 on the Reader Service Card.)

SMALL CAPACITY
CORE MEMORY SYSTEM
FROM ELECTRONIC MEMORIES

A compact commercial memory
system has been developed by Elec-
tronic Memories, Inc., Hawthorne,
Calif., which isdesigned forappli-
cations requiring small amounts of
digital storage at an economical
price. Despite a low price, the
new MICROMEMORY® 1000 system offers
a number of normally high priced
benefits, including pluggable mag-
netics and electronics, integrated
circuitry, a 2,5 microsecond cycle
time, and storage capacities rang-
ing from 512 to 4,096 words of 8-
bits,

Because the MICROMEMORY 1000
is not encased in a standard 19-
inch wide rack, it literally can be
treated as a component and mounted
among other electronics to reduce
overall system size and allow con-
sistency in external equipment ap-

pearance. Its total size is 400
cubic inches; weight is 6 pounds
maximum,

The new system is expected to
be used in a number of non-severe
environment applications for format

conversion, speed conversion, or
fixed and variable program storage.
(For more information, designate
#46 on the Reader Service Card,)

Software
R

AUTODIAGRAMMER / ARIES Corporation,
McLean, Va, / An automatic pro-
gram flowcharting system, known
as AutoDiagrammer, is ARIES first
product ina new field of endeav-
or, proprietarysoftware products,
AutoDiagrammer is available now
for IBM System/360, Model 30 and
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40 computers, The firm is mar-
keting the new system on an out-
right purchase basis.

(For more information, designate
#47 on the Reader Service Card.)

COGENT II / Computer Sciences Cor-

poration, El Segundo, Calif, /
This semi-automatic programming
system will enable computer users
to save as much as 75% of the
programming time required formost
business applications of comput-
ers., Cogent II includes a file
management system, a report gen-
erator, a data description gen-
erator, and a high-level short-
hand programming language which
generates source programs in Co-
bol. Cogent II operates on IBM
System/360 configurations from
Model 30 machines on up, The
system requires only 32K bytes of
core storage and capacity for
three external data sets in a
Disk Operating System (DOS), and
128 bytes in an Operating System
(0S) configuration, As a file
management system, Cogent II pro-
vides all the major data process-
ing functions required for the
storage, maintenance, retrieval
and presentation of data.

(For more information, designate
#48 on the Reader Service Card.)

DATA ACQUISITION MULTIPROGRAMMING

SYSTEM (DAMPS) / IBMCorporation,
White Plains, N.Y. / This new
computer program links IBM's Sys-
tem/360 Model 44 directly to re-
search tools such as windtunnels,
cyclotrons and analog computers.
The program enables the Model 44
to process a wide range of on-
line, real-time scientific jobs,
particularly those requiring
quick response to many external
events, It alsoreduces the pro-
gramming effort required to im-
plement suchapplications., DAMPS
is scheduled to be available in
the third quarter of 1968,

(For more information, designate
#49 on the Reader Service Card.)

GENERAL _ COMPREHENSIVE = OPERATING

SUPERVISOR III (GECOS III) /Gen-
eral Electric Co., NewYork, NY. /
GECOS III integrates requirements
for on-line batch, remote batch,
and time-sharing into one system
using acommon data base., "Heart"

of GECOS IIIis acentralized file

system of hierarchical, tree-
structured design which provides
multiprocessor access toa common
data base, full file protection,
and access control, It offers
full user program compatibility
with GECOS II, but its internal
oryanization and logic flow are
completely new. GECOS IIT con-
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OMEGA / Sperry Rand Corp.,

sists of three distinct elements,
or types of routines: (1)a resi-
dent executive (known as the
"hard core monitor"); (2) a small

number of "system programs" (such
as the job input processor) which
perform services for the community
of user programs within the sys-
tem; and (3) a library of system
subroutines which perform service
functions (such as I/0) for in-
dividual user programs. Through
the use of GECOS III, the ease
with which a GE-600 System may be
extended and modified has been
advanced greatly.

(For more information, designate
#50 on the Reader Service Card.)

UNIVAC
Division, Philadelphia, Pa, /
The advanced linear programming
service package, designated OMEGA,
was designed forthe UNIVAC 1107/
1108 Computer Systems, Prepared
for UNIVAC by Bonner & Moore As-
sociates, the OMEGA system inte-
grates the operation of problem
generation, solution, and report-
ing with extensive data storage,
retrieval and reprocessing facil-
jties, OMEGA has inherent opera-
tional ease for the engineer or
economist using theservice pack-
age. The system now is available
on a use-basis at any of the UNI-
VAC Data Processing Centers of-
fices in the United States.

(For more information, designate
#51 on the Reader Service Card.)

RPG LISTING AID / Computer Results

Corp., West Springfield, Mass. /
This program provides a formatted
listing of source programs with
headings that quickly and easily
identify all fields. The RPG
LISTING AID facilitates debugging
new programs before compilation,
provides more readable program
listing for backup or library
purposes, and quickly generates
duplicate 1listings for program
changes. Multiple source pro-
grams may be listed at one time,
A copy of the program may be ob-
tained free from the company,

(For more information, designate
#52 on the Reader Service Card,)

SCORE (Selection COpyand REporting

system) / Programming Methods
Inc., New York, N.Y. / The easy-
to-use software package for gen-
eralized selection and reporting
is the first in a series planned
by the company. A SCORE program
can be developed and executed in
a few hours since its simple in-
structions require no program
logic, and nocomputer debugging.
The user simply simplifies on a
SCORE card the basic criteria
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for selection and reporting. The

system, designed forthe IBM Sys-
tem 360/30 and above, has consid-
erable flexibility and may be
used for many functions other
than report generation,

(For more information, designate
#53 on the Reader Service Card.)

VEHICLE SCHEDULING _PROGRAM / IBM
Corporation, White Plains,N.Y, /
The program, also known as VSP/
360, enables the System/360 com-
puter to calculate faster, more
economical routes from among
thousands possible in any given
area. It canaid trucking opera-
tions that serve a large number
of customers on a regular basis.
Potential users include such di-
verse businesses as chain and
wholesale grocers, bakeries, de-
partment stores, utilities and
repair services. VSP/360 is ex-
pected to be available to Sys-
tem/360 users in the third quar-
ter of this year.

(For more information, designate
#54 on the Reader Service Card.)

Peripheral Equipment
I A T

POTTER ADLOGIC MAKES 50%

STORAGE CAPACITY INCREASES
POSSIBLE FOR ALL DISC PACKS
AND 1,600 BP1 TAPE HANDLERS

Potter Instrument Co., Inc.,
Plainview, N.Y., has developed a
low-cost adaptive logic circuit
attachment, ADLOGIC, which canben-
efit greatly the entire data pro-
cessing industry. Although nocir-
cuit changes are necessary in con-
necting the ADLOGIC to disc packs,
random access memories, high dens-
ity tape handlers, or any device
using phase encoding, ADLOGIC in-
creases effective packing densities
by 1.5t0ol1.7 times normal densities.

The 50% storage dividend is
achieved by Potter's ADLOGIC with-
out imposition of any additional
requirement on the recording or
playback response of a particular
system. Nor does the device in-
crease the recorded density. In-
stead, it achieves the increased
throughput by means of electronic
coding techniques. It is simply
connected between the input and
output of each disc pack, random
access memory, tape handler or phase
encoding unit,

ADLOGIC requires no circuit
changes in the normal operating
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circuits of the equipment on which
it is installed. Essentially, the
Potter device is a circuit box in-
serted between a peripheral's con-
trol unit anda specific peripheral
device, In tape systems or disc
systems utilizinga group of periph-
erals connected to a single con-
troller, ADLOGIC is located in the
controller, and is shared by the
group of peripherals.

The effective density of re-
cording in ADLOGIC is increased by
increasing the ratio of information
transitions to clockingtransitions
while still retaining the self-
clocking characteristics of phase
encoded recording. If two, three,
or more information transitions
are provided for each clock trans-
ition, the derived recording dens-
ity may be increased by a factor
that is asymptotic to two. Prac-
tically, factors of 1.5 to 1.7 can
be obtained.

The basic concept for the AD-
LOGIC is set forth in U, S, Patent
3,226,685, It isfelt that ADLOGIC
will benefit the entire data pro-
cessing industry., Therefore, Potter
Instrument Company, Inc., is offer-
ing this system as a package for
the whole EDP industry.

(For more information, designate
#55 on the Reader Service Card.)

“DIGINET SERIES” 1S GE'S
ENTRY INTO THE DIGITAL
COMMUNICATIONS BUSINESS

General Electric Company has
announced its full-scale entry into
the digital communications business
with the unveiling of eight new
data transmission products., The
"DigiNet Series" is the trade name
for the broad new family of solid
state data sets to be manufactured
and marketed by the General Elec-
tric Company's Communications Prod-
ucts Department, Lynchburg, Va.

The new family of products
will be used to translate computer
and business machine language into
special radio and telephone signals
for long-distance transmission, and
then reconvert them at the other
end. The series includes voice
speed desk sets which permit com-
puters to call automatically and
"talk" to other machines; acoustic
couplers for connecting portable
teleprinters bytelephone tocentral
time-sharing computers without spe-
cial wiring; andhigh speed devices
for sending computer information
long distances via microwave or
satellite.
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The product line covers speed
and bandwidth requirements ranging
from 300 to0230,000 bits persecond.
The DigiNet 100 and 200 Series op-
erate in single voice channel cir-
cuits offering various options of
speed from 300 to 2400 bits per
second, simplex or duplex, direct
or acoustically coupled, with or
without a reverse signalling chan-
nel, The DigiNet 400 and 500 Sys-
tems operate at bit rates of 50,000
to 230,000 bits per second with
means to get these signals over
single wire pairs to local ex-
changes where they can be pickedup

to be carried further withina mul-
tiplex group or supergroup.

Richard P. Gifford, general
manager of General Electric's Com-
munication Products Department said
the equipment will be marketed to
the more than 2,000 independent
telephone companies across the na-
tion, to major industries having
their own private communications
systems, tooriginal equipment man-
ufacturers, and togovernment agen-
cies. Initially theequipment will
be sold, not leased,

(For more information, K designate
#57 on the Reader Service Card.)

IBM 2680 CRT PRINTER SETS TYPE SIX TIMES FASTER

Scores of printing jobs can be
typesetup to six times faster than
before with a computer-controlled
photocomposition unit announced by
IBM Corporation, White Plains, N.Y.
The new device, called the IBM 2680
CRT printer, is the first of its
kind to tap the full power of a
computer, It can be used for a
variety of typesetting jobs, in-
cluding books, newspapers, catalogs
and directories. Linked directly

of System/360. Draft copy is usu-
ally fed intothe computer on paper
tape or magnetic tape, but it can
be entered through any System/360
input device, A wuser can choose
from a large variety of type styles
and sizes — all stored magnetically
on the disc files seen in the fore-
ground of the picture,

The computer formats and jus-
tifies the copy, automatically hy-

— Computer-based Phototypesetting: It takes this new IBM pho-
tocomposing unit less than eight seconds to typeset a full page

for a telephone directory.
puter,

it can set a newspaper page in ten seconds

Controlled byan IBM System/360 com-

and a full-

length novel in about ten minutes,

to an IBM System/360, it can set
graphic—quality type at speeds
ranging as high as 6,000 characters
a second,

The 2680 CRT printer is oper-
ated completely under the control

phenating words that break between
lines., It then commands the 2680
to write the finished text elec-
tronically on a television-like
cathode-ray tube (CRT). Simultan-
eously, the text on the face of
the tube is picked up by a moving
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roll of photosensitive film or
paper. Characters are positioned
on the tube so that they appear in
even lines of the same length on
the moving film, Lines can be set
up to 50 picas (8-1/3inches) long.

The film — 9.4 inches wide
and upto 800 feet long — is housed
in the portable cartridges mounted
on the front of the device at the
right in the photo. The cartridge
of the exposed film is removed from
the 2680, developed, and used to
make printing plates,

The system was designed toad-
vance the new technology of auto-
matic photocomposition by adding
the speed and flexibility of com-
puters, Itis a specialdevelopment
effort, and the company plans to
market the printers to a limited
number of users with high-volume
typesetting requirements, The 2680
CRT printer is being built to IBM
specifications by Alphanumeric Inc.,
Lake Success, N.Y. Initial ship-
ments are scheduled for the first
quarter of 1969.

(For more information, designate
#58 on the Reader Service Card.)

CONTROL DATA DEVELOPS
HIGH PERFORMANCE
MAGNETIC TAPE TRANSPORT

Control DataCorporation, Min-
neapolis, Minn., has announced the
development of a high performance
magnetic tape transport capable of
transferring data 15 times faster
than conventional tape transports.,

Two of the new devices have already
been delivered to Bell Telephone
Laboratories, Greensboro, N.C., for
use in a military research and de-
velopment program,

The new Control Data tape
transport transfers data at the rate
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of 12,8 megabits per second, with
a 150 inch-per-second tape speed.
Approximately four billion bits of
data can be stored on a single
3,600-foot reel of tape. The two-
inch magnetic tape used on the
transport iscertified by the firm,

The new tape transport has a
36-track head which records in two
modes: a continuous mode of vari-
able length records with no inter-
record gaps; and the standard mode
of variable 1length records with
one-inch inter-records.

Integrated circuit techniques
enabled Control Data engineers to
fit the high performance, high re-
liability unit into a cabinet only
four inches deeper than thetypical
cabinet used to house conventional
tape transports,

(For more information, designate
#59 on the Reader Service Card.)

MIDWESTERN'S TAPE TRANSPORT
IS PLUG-TO-PLUG REPLACEMENT
FOR IBM 2401 TAPE DRIVE

A new digital tape transport,
the 4800 Series, has been intro-
duced by Midwestern Instruments,
Inc., Tulsa, Okla., a subsidiary
of the Telex Corp. The device is
described by Midwestern President
William Seiden as "a significant
step forward in reducing the cost
and increasing the efficiency of
data processing equipment™,

The 4800 Series is completely
engineered as a plug-to-plug re-
placement for the IBM 2401 tape
drive for use in conjunction with
third generation IBM 360 computers,
It uses the same IBM power and sig-
nal connectors, Computerinterface
circuitry, programs and tape load-
ing are identical, Diagnostics
for preventive maintenance remain
exactly the same, No modification
of the main frame or controller is
required,

The versatility of the 4800
Series 1is pointed up by the fact
that acomplete line of replacements
is available for the IBM 2401 MOD2
through MOD6. Conversion kits are
available to transform the 4800
Series from seven to nine track,
from 800 101600 BPI capability and
to convert any of Midwestern's 4700
Series (IBM 729 replacements) to
any 4800 Series drive,

Total systemreliability, data
accuracy and tape life are augmented
by the firm's patented positive
pressure pneumatic drive. In con-
tinuous operation the4800 has pro-
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vided a "transport to computer”
availability average of 98%.

(For more information, designate
#61 on the Reader Service Card.)

OPTIMAT — AUTOMATED SYSTEM
FOR CIRCUITRY ARTWORK

The availability of Optimat,
a computerized layout system for
the production of integrated and
printed circuit artwork, has been
announced by Ex-Cell-0 Corporation.
Wayne Norton, General Manager of
Optical Gaging Products, Inc., (a
unit of Ex-Cell-0-Corp.), Rochester,
N.Y., disclosed that rigorous test-
ing of the prototype model showed
Optimat was producing precision

finished artwork as much as ten
times faster than conventional
methods. Combined with the inher-

ent flexibility generated by the
system's digital computer, this
high-speed production capability
offers a solution to the problems
involved in handling today's mush-
rooming volume of circuitrylayouts,

Two Aristo Coordinatographs,
one for readout and one for layout,
are the basic elements inthe Opti-
mat system, A small computer, cus-
tom electronic interface, tele-
printer/tape punch, and teleprinter/
tape reader round out the system,
Operation of the system is quite
simple and does not require askilled
operator. A complete operating
data tape with coordinate points
and "command" information is gen-
erated smoothly and accurately by
even the novice operator,

In addition to offering Opti-
mat as a complete system, Optical
Gaging Products will retro-fit the
automated concept toexisting manu-
al Aristo Coordinatographs., The
automated system fully retains the
accuracy of the manual unit.

While pricing was not final-
ized, Mr.Norton said that, "Optimat
will be sold for approximately a
third less than comparable equip-
ment now available."

(For more information, designate
#56 on the Reader Service Card.)

CC-30 COMMUNICATIONS STATION
— PORTABLE SYSTEM USES A
STANDARD TELEVISION SET

The CC-30 Communications Sta-
tion from Computer Communications,
Inc., Inglewood, Calif., is a low-
cost, portable, input/output term-
inal designed to provide immediate
"on-line" access to a computer,
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The system uses a standard tele-
vision set for alphanumeric or
graphic visual displays. The sta-
tion also can be used off-line to
provide the usual utility opera-
tions at a remote site,

304 Light Pen, the CC-305 Line
Printer, and the CC-306 Card Read-
er (shown at the left) are avail-

able and add flexibility to the
design of the CC-30 Communications
Station.

— Components of a typical CC-3C Communications Station

A typical CC-30Communications
Station consists of the following
components: a CC300 TV Display,
utilizing a standard television set
(center, rear in photo); a CC-301
TV Display Controller (far right);
a CC-302 Telephone Coupler or Data
Phone Interface (second fromright);
and a CC-303 Alphanumeric Keyboard,
using a regular typewriter keyboard
with added factors (center, front).
Additional options such as the CC-

The modular design and wide
selection of models and options
enable the CC-30 tobe specifically
tailored for any of a wide variety
of applications., Typical applica-
tions include information storage
and retrieval, on-line compilation
and execution, data inquiry serv-
ices, computer-aided instruction,
and simulation,

(For more information, designate
#60 on the Reader Service Card.)

IKOR’S NEW APPROACH TO
KEYBOARDS REDUCES
CODING ERRORS

A newelectronic keyboard, de-
veloped by IKOR, Inc., Burlington,
Mass., to provide error-free code
generation for computer and other
information handling and display
systems, provides a simplified de-
sign whicheliminates specific prob-
lems associated with electro-me-

chanical and photo-optical key-
boards .,
The IKOR Keyboard (patents

pending) contains all solid-state
circuits, There are no mechanical
links tofail and no lights to burn
out or become masked by dirt thus
contributing tocoding errors. The
coding for each key is completely
self-contained within the key mod-
ule, and the code generation uses
universal Transmit and Receive Bars
which serve the same function for
all keys. Therefore, the IKOR key-
board permits a wide variety of
keyboard configurations as well as
the addition of other keys at any
time,

The principle of operation in

the IKOR keyboard is simple, Each
key contains its own character or
function code (compatible with

standard ASCII 7-bit format). When
the key is depressed, an AC couple
is established betweenTransmit and
Receive Bars thus generating a code
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unique to that key. Normally, ac-
tivation of a key generates astand-
ard 7-bit code plus 1 bit for odd
or even parity., A strobe output
(flag) at the interface insures
that all character bits have reached
equilibrium before they can be
transmitted. Inherentin thesystem
is a closed loop circuit which pro-
vides a detection system foreffec-
tive discriminationagainst spurious
signals on a basis of both signal
level and time,

As supplied, the standard IKOR
Model 6000 keyboard has 44 keys and
spacebar with provision for use of
up to 73 keys. Changing or adding
keys involves merely snapping the
desired keys into and out of their
position without any modification
of basic circuitry orneed to "wire
in" the new keys. The Model 6000
keyboard provides either serial or
parallel inputs to any information
system, using standard 7-bit ASCII
code format, It provides clocked
output and may be directly inter-
faced with digital printers, com-
puters, CRT's, alphanumeric display
systems, etc, The keyboards are
supplied for mounting in customer
console oras self-contained units,
(For more information, designate
#63 on the Reader Service Card.)

Data Processing Accessories

EXTREME ENVIRONMENT TAPE
MAKES COMPUTER OPERATION
POSSIBLE IN EXTREMES OF
HEAT AND COLD

A digital magnetic computer
tape which can be used in extremes
of hot or cold temperatures has
been developed by U. S. Magnetic
Tape Company, Huntley, Ill,,a sub-
sidiary of Wabash Magnetics, Inc,
Wabash Magnetics'President, William
F. Boyd, announced that thenew tape
will permit extended use of com-
puters in aviation, aerospace, and
other applications where it is not
feasible to control environmental
conditions,

"Extreme environment tape",
Mr. Boyd said, "performs at temper-
atures ranging from -550 F, to
+180% F,  Rapid fluctuations be-
tween these temperature extremes
— as might be encountered bya jet
interceptor rising quickly to the
stratosphere froma jungle airstrip
— have no adverse effects on X-N
tape performance, Also, it is not

affected by humidity extremes.,"

X-N tape uses apolyimide sub-
strate. Polyimide is stable at
temperatures ranging from -1000 F,
to +400° F,  The special formula-
tion for X-N tape is an outgrowth
of U. S, Tape's development of Dur-
amil 7 coating for conventional
computer use. The new X-N tape has
the performance capability of 1600
BPI, a measure of data storage ca-
pacity required in the computer
industry today.

Present concentration of X-N
tape development is heaviest on
applications in nmilitary and com-
mercial aircraft; in spacecraft and
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satellites; incomputers whichwould
be operated in polar, tropical or
desert areas where environmental
control isnot available, especial-
ly for the military; in seismic
explorations for oil and natural
gas; and in remote industrial pro-
cessing and manufacturing sites,

U. S. Magnetic Tape Company is
offering X-N tape in widths of 1/4
through one inch and in lengths of
200 feet through 1,000 feet,.

(For more information, designate
#62 on the Reader Service Card.)
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REMOTE CONTROL EQUIPMENT
USED TO RUN TRAINS OF
UNUSUAL LENGTHS

The Norfolk and Western Rail-
road recently ran a 500-car coal
train from West Virginia toOhio —
a distance of 157 miles. Thetrain
had a total weight of more than
47,000 tons and was about four miles
lony. It was powered bythree 3600-
horsepower diesel units at the head
end and by three "slave" (radio-
controlled) units of the samehorse-
power 300 cars in the rear., Anorm-
al train without the use of remote
control would be made up of 200
cars.

The radio control equipment,
called Locotrol, was manufactured
and installed by engineers of the
Control Division of Radiation Inc.,
Melbourne, Fla, Locotrol usessolid
state logic to translate the com-
mands of the engineer in the lead
locomotive, The information is
transmitted by two-way radio to the
equipment in the slave locomotive.
As each set of lead and slave lo-
comotives has its own address code,
other units receiving theRF signal
will not act upon the commands. A
message consists of a total of 350
bits. Total message time is less
than 200 milliseconds, including
address code, control information
and an error-check code,

To insure that each transmis-
sion is received accurately, an al-
gebraic problem isinserted in each
control message. The slave unit
equipnent must solve the problem
for a zero answer before the com-
mand is acted upon. If the answer
is something other than zero, the
slave requests the message be re-
peated again.
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Locotrol offers many advant-
ages to railroad operation such as
smoother starts, better dynamic
braking, more evenly distributed
air supply, and more rapid air re-
charging.

FIRST SUPERSONIC AIRPORT
GETS FIRST DRIVERLESS,
TRACKLESS PASSENGER TRAIN

Houston Intercontinental Air-
port (Texas), the first commercial
airport designed fromthe start for
supersonic aircraft, also has a
"first" in its passenger transpor-
tation system within the massive
airport, Four Barrett "Guide-O-
Matic"™ trains (designed and manu-
factured by Barrett Electronics
Corporation of Northbrook, Ill,)
take passengers and their hand
luggage more than athird of a mile

in less than four minutes and have
a peak capacity of more than 23,000

passengers aday. The trains, each
comprising the electronic powerand
guidance unit and three passenger
cars, are expected to be fully
loaded only at peak periods. The
free-ride trains will run at two-
minute intervals, 24 hours a day,

connecting terminals and parking

area escalators.,

The electronic train, driver-
less and trackless, finds its way
precisely through an underground
route by sensors and guidance de-
vices which respondto instructions
from a wire imbedded in the con-

"crete floor and from safety signals

throughout theroute, Train inter-
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val of approximately twominutes is
maintained by a traffic control
called zone blocking.

Massive batteries supply power
to dual rear-wheel motors, con-
trolled by solid state circuitry
for smooth starts andstops. Elec-
tromagnetic brakes execute preci-
sion stopping with a two-inch tol-
erance at the stations. This feat,
accomplished from full speed to
stopping smoothly in less than six
seconds, isdescribed by Barrett as
one of the outstanding design and
engineering achievements inthe en-
tire system,

Barrett kept passenger safety
and comfort the principle factor
in designing thesystem. One safe-
ty and convenience provision is
emergency standby power, Another
is an optical scanner which initi-
ates an unscheduled stop if it
"sees™ another train ahead. An
electronic monitor sends malfunc-
tion alerts to the central control
station attendant, who mans an
electronic "railroad type" panel-
map and console,

The long-range plan calls for
Houston's initial 3,000-foot instal-
lation to be expanded to a route
of nearly two miles as work on the
airport progresses., Twelve ormore
trains will be running constantly
when the airport approaches capac-
ity, according to the plan, Bar-
rett designed the "Guide-O-Matic"
train so that it could easily be
adapted to use in such areas as
amusement parks, industrial com-
plexes, shopping centers, wmotels,
universities and as metropolitan
shuttles., In industrial applica-
tions, the systems are being used
in steel, paper and automotive in-
dustries and by the military.
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NEW CONTRACTS

TO

IBM Corporation, Owego, N.Y.

FROM

LTV Aerospace Corp., Dallas,
Texas

FOR

A navigation and weapons delivery system;
the System/4 Pi computer is part of the
new avionics system — work will be done
during the next four years

AMOUNT

about
$168, 500,000

LTV Electrosystems, Inc., sub-
sidiary of Ling-Temco-Vought,
Inc., Dallas, Texas

Sacramento Air Materiel Area
( SMAMA)

Production of one of the most advanced air-
borne weapons control systems yet developed
— a fixed price contract for $11.7 million,
with options for$7.l millionadditional work

$18.8 million

Creed and Company Ltd., a sub-
sidiary of International Tele-
phone and Telegraph Corp.

British Post Office

Teleprinter equipment for use in Britain's
public Telex customer-to-customer tele-
printer service

$5.5 million

Wyle Laboratories, El Segundo,
Calif,

Computicket Corp., a subsidi-
ary of Computer Sciences Corp.

The initial production of computer termi-
nals to be used in Computicket's instant
ticketing system for sports and theater
events

$3.3 million

Honeywell Inc., Wellesley
Hills, Mass.

Defense Supply Agency (DSA)

Leasing 22 computers valued at $8.6 million
which will be installed in 11 Defense Con-
tract Administration Services Regions
(DCASRs) of DSA to process data on over
270,000 Defense Department contracts total-
ling $49 billion

per month, about
$172,000

The National Cash Register
Co., Dayton, Ohio

U. S. Army

Thirty-five additional mobile computers;
these are constructed around the NCR
Series 500 computer system

$1, 725,000

Planning Research Corp., Los
Angeles, Calif,

U. S. Army Electronics Command

Two contracts to provide computer systems
support for the U. S. European Command
(EUCOM)

$1.2 million

EPSCO, Inc., Westwood, Mass. Naval Air Systems Command Additional contract funding to produce $531,000
synchro data converters for the avionics
system of the U. S, Navy's Orion anti-
submarine patrol aircraft
URS Corporation, San Mateo, U. S. Army's Mobility Equip- Automating selected logistics functions at  $390,800
Calif, ment Research and Development the Army Division level and testing the
Center concept of a Division Data Center
Computer Sciences Corp., El U. S. Army on behalf of the Development of a computer-oriented inform-  $200,000
Segundo, Calif. Military Traffic Management ation and control system which will provide .
and Terminal Service (MTMTS) up-to-the-moment information for control-
ling overseas shipments of vital military
air cargo
Systems Engineering Labora- Grumman Aircraft, Computer En- A SEL 840A Computer System which will be $195,000
tories, Fort Lauderdale, Fla, gineering Dept., Bethpage, L,I., used to drive F-111B aircraft electronic
N.Y, equipment in a real-time simulated flight
IRA Systems Inc., Lexington, Naval Air Development Center, Design, development and fabrication of an $113,000
Mass. Johnsville, Pa. Analog Computer Function Generator (ACFG)
Aerojet-General Corporation’s State of California Franchise Developnent and implementation of two new $103,000
Sacramento Plant Tax Board electronic data processing systems
Baldwin-Wallace College, National Science Foundation Establishment of a computer center which $50,000

Berea, Ohio

will be used in all academic areas with
special interest in the humanities

Bryant Computer Products,
Walled Lake, Mich.

Bailey Meter Co., Wickliffe,
Ohio

One Auto-Lift memory drum, including 9000
Series electronics; this is to be inter-
faced with Bailey Meter Company's 855 Pro-
cess Computer System that is being supplied
for the new Metropolitan Edison Nuclear Pow-
er Station

over $37,000

Aerojet-General Corporation's
Sacramento Plant, Calif.

Sacramento County District At-
torney's office, Sacramento,
Calif,

An 18-week contract to develop a computer-
ized system to help monitor child support
records

$23,250

Ecco Consulting, Inc,, Pitts-
burgh, Pa,

Columbia University

The development of a simulation model to
study the reproductive patterns in under-
developed countries based on existing and
proposed family planning programs

Arma Division of American
Bosch Arma Corp., Garden
City, N.Y.

U. S. Air Force

Designing a miniaturized data processing
system that will compute navigation and
guidance informationon manned space flights
— the hand-held data processor will con-
sist of a computer, input keyboard, illum-
inated display panel and battery in a self-
contained package weighing less than 15
pounds

Recognition Equipment Inc.,
Dallas, Texas

Atlantic Richfield Company,
Philadelphia, Pa.

Lease of optical readers and high-speed
sorting equipment with a-value of about
$2.5 million for use at data processing
centers in Philadelphia and in Los
Angeles, Calif.

Informatics Inc,, Sherman
Oaks, Calif,
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TRW Systems Group, Redondo
Beach, Calif,

Producing a computer program used to calcu-
late the lateral bending modes and frequen-
cies of single and double beams — the new
program will be used to help analyze the
stability of missile structures
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NEW INSTALLATIONS
]

GE 115 computer system

AT
British Oxygen Co., Ltd., London,
Birmingham, Sheffield and Glasgow
(4 systems)

FOR

Development of data processing procedures in the
company's regional centers

Peat, Marwick, Mitchell and Co.,
New York, N.Y.

A "hands on" training of all accountants who have
been with the staff more than two years

Honeywell 120 computer

Fruin-Colnon Contracting Co., St,
Louis, Mo.

Critical-path reporting, to plan, schedule and con-
trol major engineering and construction projects

Honeywell 2200 computer system

Associated Hospital Service of New
York (Blue Cross), New York, N.Y,

Reducing time required to answer subscribers' ques-
tions from as much as 48 hours to as little as a
few seconds; later, visual display stations also
will be installed in other departments and finally
hospitals will be linked to the system on-line

United Data Processing, Portland,

IBM System/360 Increasing computer time available to businesses
Ore. using UDP services; isUDP's third compuler system
) (system valued at $500,000)
IBM System/360 Model 30 Rich Equipment Co., subsidiary of Controlling distribution of replacement parts for
Bluefield Supply Co., Bluefield, W.Va. heavy construction equipment
Detroit Public Schools, Detroit Correlating and evaluating aptitude, achievement,
Board of Education, Detroit, Mich. psychological and intelligence test scores; experi-
mental computer training programs for students; and
scheduling high school students, business data pro-
cessing and administrative reports
IBM 1240 computer American National Bank, Vincennes, Check accounting and transit operations, trust ac-
Ind. counting and payroll, and savings and loan accounts
NCR 315 computer system The Royal Liver Friendly Society Branch renewal notices, agency accounting, calcula-
(venerable British insurer), Liver- tion of bonuses and issue of bonus certificates are
pool, England among initial applications; other uses also are be-
ing planned
Data Processing of the South, Inc., Expanding services to customers in all areas, with
Charlotte, N,C. special emphasis on inventory management programs
NCR 315 RMC system Sumitomo Bank Ltd., Japan An electronic data processing network expected to
(9 computers and associated equip- be one of the most extensive and advanced "on-line"
ment ) financial systems in the world — Sumitomo plans to
have on-line processing of all bank business com-
pleted in its 141 branches in Tokyo and Osaka area
by the end of 1969
(systems valued at about $16 million)
Midland Bank, London, England Completely automating the institution's clearing
(2 systems) operations
NCR 500 computer system W. Purdy Ltd., The Brunswick, Great Implementing new budgetary control system as well as
Yarmouth, England handling general accounting andstatistical work for
five companies in the restaurant-bakery firm group
Peterborough Building Society, Processing society's mortgage accounts, insurance
London, England policies and later investment accounts
RCA 3301 computer The Massachusetts Division of Em- An automated unemployment benefits program which
ployment Security, Boston, Mass. will eventually be expanded to transmit informa-
tion on 300,000 claims to any of the state's 43
local unemployment offices (see 'Applications')
RCA Spectra 70/35 computer Memphis Police Department, Memphis, Processing, storing, retrieving and transmitting
Tenn. vital criminal information
RCA Spectra 70/45 computer Lederle Laboratories, a division of Streamlining thecomplex production and worldwide dis-
American Cyanamid, Pearl River, N.Y. tribution of more than 1,000different drug products
General CableCorp., Perth Amboy, N.J. The hub of a nationwide management information system
(2 computers) for the company's more than70 plants and warehouses
New England School Development Coun- Research and development of new teaching methods,
cil, Harvard Univ., Cambridge, Mass. instructional aids and administrative practices
State Farm Life Insurance Co., Maintaining more-than 700,000 policyholder records;
Bloomington, Il1, system eventually will link 21 regional offices to
the computer in a communications network
SDS 940 computer Computer Sharing, Inc,, Philadel- Accommodating up to 200 Teletype terminals located

phia, Pa.

at_remote user stations

SDS Sigma 7 computer

University of Houston, Houston,
Texas

Teaching the nature and use of computers to stu-
dents in every field

UNIVAC 494 computer system

Ohio Bell Telephone Co., Cleveland,
Ohio

The center of a business information system
(system valued at $2 million)

Travelers Insurance Companies, Hart-
ford, Conn.
(2 systems)

Replacing UNIVAC 490 and 492 systems; also provides
capacity for increased growth in business

UNIVAC 1108 computer system

C.E.I.R. Ltd., London, England

The heart ofa utility service designed to provide the
data processing needs of a large number of users
(system valued at about $5 million)

UNIVAC 9200 computer system

Southern Memorial Services, Birm-
ingham, Ala.

Maintaining anup-to-date accounts receivable, inven-
tory, for processing of a perpetual care fund, forup-
dating commission payments, and payroll operation

Anglo-American Aviation Co., North
Hollywood, Calif,

Processing of orders, inventory control, mainten-
ance of an up-to-the-minute quote file, and gen-
eral accounting procedures

Spatola Thompson Inc., Philadel-
phia, Pa,

Invoicing, accounts receivable, sales analysis, cal-
culating commissions and for inventory control

UNIVAC 9300 computer system

COMPUTERS and AUTOMATION for January, 1968

Pioneer TelephoneCo,, Waconia, Minn,

Billing purposes
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MONTHLY COMPUTER CENSUS

The number of electronic computer systems installed oron order
changes rapidly, The following is a summary made by "Computers and
Automation” of reports and estimates of the number of general purpose
electronic digital computers manufactured by companies based in the
United States, Thesefigures include installations andunfilled or-
ders inside and outside of the United States,

These figures are mailed to the individual computer manufactur-
ers from time to time for their information and review and for any

updating or comments they may care to make,
Our readers are also

invited to submit information that would

help make these figures as accurate and complete as possible,

The following abbreviations apply:

(R) - figures derived all or in part from information released
directly orindirectly by themanufacturer, or from reports
by other sources likely to be informed

(N) - manufacturer refuses to give anyfigures on number of in-
stallations or of orders, and refuses to comment in any
way on those numbers stated here

X -~ no longer in production

C - figure is combined in a total (see adjacent column)

E - figure estimated by "Computers and Automation”

? - information not received at press time

AS OF DECEMBER 15, 1967

AVERAGE OR RANGE DATE OF NUMBER OF MFR'S TOTAL NUMBER OF
NAME OF NAME OF OF MONTHLY RENTAL FIRST INSTAL- INSTAL- UNFILLED MFR'S TOTAL
MANUFACTURER COMPUTER (S: SALE ONLY) INSTALLATION LATIONS LATIONS ORDERS ORDERS

Autonetics (R) RECOMP 11 2495 11/58 30 X

RECOMP III 1495 6/61 6 36 X 0
Bunker-Ramo Corp. (R) BR-130 2000 10/61 160 X

BR-133 $2400 5/64 62 X

BR-230 $2680 8/63 15 X

BR-300 $3000 3/59 18 X

BR-330 $4000 12/60 23 X

BR-340 $7000 12/63 19 297 X X
Burroughs (R) 205 $4600 1/54 38 X

220 $14,000 10/58 31 X

B200 Series, B100 $5400 11/61 800 31

B300 Series $9000 7/65 340 150

B2500 $5000 2/67 20 60

B3500 $14,000 5/67 16 50

B5500 $22,000 3/63 71 19

B6500 $33,000 2/68 0 6

B7500 $44,000 4/69 0 4

BB8500 $200,000 8/67 0 1310 E 3 320 E
Control Data Corp. (R) G-15 $1600 7/55 285 X

G-20 $15, 500 4/61 23 X

LGP-21 $725 12/62 159 X

LGP-30 $1300 9/56 322 X

RPC-4000 $1875 1/61 73 X

046/136/636 ? - 28 c

160%/8090 Series $2100-$12, 000 5/60 594 X

924/924A $11,000 a8/61 30 X

1604/A/B $45,000 1/60 59 X

1700 $3500 5/66 48 C

3100/3150 $10,000 12/64 87 C

3200/3300 $16,250 5/64 132 C

3400 $18.000 11/64 20 c

3600/3800 $48,750 6/63 57 X

6400/6500/6600 $52,000-5117,000 8/64 49 (as of C

6800 $130,000 6/67 0 1938 June 30) € 320 E
Digiac Electronics, Inc, (R) DIGIAC 3080 $19,500 (S) 12/64 10 10 1 1
Digital Equipment Corp. (R) PDP-1 $3400 11/60 59 X

PDP-4 $1700 8/62 55 X

PDP-5 $900 9/63 114 X

PDP-6 $10,000 10/64 22 X

PDP-7 $1300 11/64 165 C

PDP-8 $525 4/65 1050 [

PDP-8S $300 9/66 549 c

PDP-9 $1000 12/66 80 C

PDP-10 $7500 2/67 2 2096 c 450 E
Electronic Assoc., Inc. (R) 640 $1200 4/67 13 23

8400 $12,000 7/65 19 32 4 27
EMR Computer Div, (R) ASI 210 $3850 4/62 26 X

ASI 2100 $4200 12/63 7 X

ADVANCE 6020 $4400 4/65 14 11

ADVANCE 6040 $5600 7/65 7 3

ADVANCE 6050 $9000 2/66 18 8

ADVANCE " 6070 $15,000 10/66 7 2

ADVANCE 6130 $1000 8/67 5 84 36 60
General Electric (N) 115 $1340-$8000 12/65 500 E 600 E

205 $2500-$10,000 6/64 C X

210 $16,000-$22, 000 7/59 c X

215 $2500-$10,000 9/63 Cc X

225 $2500-$26,000 4/61 200 E X

235 $6000-$28, 000 4/64 100 E c

255 $15,000-$26,000 10/67 Cc C

265 $17,000-$28,000 7/64 Cc C

405 $5120-$10,000 11/67 c c

415 $4800-$13, 500 5/64 300 E 70 E

420 $18, 000-$28,000 /67 c c

425 $6000-$20,000 6/64 100 E c

435 $8000-$25,000 9/65 C Cc

625 $31,000-$135, 000 4/65 c c

635 $35,000-$167,000 5/65 c c

645 $40,000-$250,000 7/66 (] 1490 E C 850 E
Hewlett-Packard (R) 2116A $600 11/66 64 c

2115A $412 11/67 9 ~ 73 C 24 E
Honeywell (R) DDP-24 $2500 5/63 85 X

DDP-116 $900 4/65 190 30

DDP-124 $2050 3/66 46 33

DDP-224 $3300 3/65 50 8

DDP-516 $700 9/66 70 154

H-120 $3900 1/66 650 240

H-200 $8400 3/64 1130 87

H-400 $8500 12/61 120 X

H-800 $28,000 12/60 89 X

H-1200 $3800 2/66 160 130

H-1400 $14,000 1/64 12 X

H-1800 $42,000 1/64 21 1

H-2200 $12,000 1/66 65 71

H-4200 $20,500 6/67 0 20

H-8200 $35,000 4/68 0 2700 E 5 700 E
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AVERAGE OR RANGE DATE OF NUMBER OF MFR'S TOTAL NUMBER OF
NAME OF NAME OF OF MONTHLY RENTAL FIRST INSTAL- INSTAL- UNFILLED MFR'S TOTAL
IANUFACTURER COMPUTER (S5: SALE ONLY) INSTALLATION LATIONS LATIONS ORDERS ORDERS
M (N) 305 $3600 12/57 C X
360/20 $3000 12/65 5000 E 6000 E
360/30 $9340 5/65 5000 E 4000 E
360/40 $19,550 4/65 3000 E 2000 E
360/44 $12,180 7/66 [ C
360/50 $32,960 8/65 C C
360/65 $56,650 11/65 C Cc
360/67 $138,000 10/66 c c
360/75 $81,400 2/66 C C
360/90 Series - 10/67 C C
650 $4800 11/54 c X
1130 $1545 2/66 2100 E 4500 E
1401 $6480 9/60 7650 E X
1401-G $2300 5/64 C X
1401-H $1300 6/67 c c
1410 $17,000 11/61 c C
1440 $4300 4/63 3600 E C
1460 $10,925 10/63 1400 E X
1620 I, II $4000 9/60 1500 E c
1800 $4800 1/66 c c
701 $5000 4/53 c X
7010 $26,000 10/63 c c
702 $6900 2/55 C X
7030 $160,000 5/61 [ X
704 $32,000 12/55 c X
7040 $25,000 6/63 Cc C
7044 $36,500 6/63 C C
705 $38,000 11/55 c X
7070, 2, 4 $27,000 3/60 c X
7080 $60,000 8/61 C X
709 $40,000 8/58 C X
7090 $63,500 11/59 c X
7094 $75,500 9/62 c X
7094 11 $82,500 4/64 C 36,000 E C 18,000 E
Interdata (R) Model 2 $200-$300 - 0 3
Model 3 $300-$500 3/67 24 5
Model 4 $400-$800 - 0 24 3 83
National Cash Register Co.{R) NCR-304 $14,000 1/60 24 X
NCR-310 $2500 5/61 14 X
NCR-315 $8500 5/62 575 150
NCR-315-RMC $12,000 9/65 65 50
NCR-390 $1850 5/61 600 6
NCR-500, $1500 10/65 1436 2710 E 580 790 E
Pacific Data Systems Inc, (R) PDS 1020 $550-$900 2/64 135 135 20 20
Philco (R) 1000 $7010 6/63 16 X
2000-210, 211 $40,000 10/58 16 X
2000-212 $52,000 1/63 12 44 X X
Radio Corp. of America (R) RCA 301 $7000 2/61 635 C
RCA 3301 $17,000 7/64 75 C
RCA 501 $14,000 6/59 96 X
RCA 601 $35,000 11/62 3 X
Spectra 70/15 $4500 9/65 160 125
Spectra 70/25 $6500 9/65 85 57
Spectra 70/35 $10,400 1/67 52 135
Spectra 70/45 $22,000 11/65 80 107
Spectra 70/46 $34,400 - 0 c
Spectra 70/55 $34,300 11/66 5 1190 E 14 420 E
Raytheon (R) 250 $1200 12/60 175 X
440 $3500 3/64 20 X
520 $3200 10/65 27 0
703 S 10/67 7 229 22 22
Scientific Control Corp. (R) 650 $500 5/66 23 1
655 $1800 10/66 3 19
660 $2000 10/65 4 0
670 $2600 5/66 1 0
6700 $30,000 10/67 0 31 1 21
Scientific DataSyst,, Inc, (N) SDS-92 $1500 4/65 100 E 20
SDS-910 $2000 8/62 200 E 30
SDS-920 $2900 9/62 200 E 20
SDS-925 $3000 12/64 C C
SDS-930 $3400 6/64 200 E 30
SDS-940 $10,000 4/66 c c
SDS-9300 $7000 11/64 Cc c
Sigma 2 $1000 12/66 30 160
Sigma 5 $6000 8/67 c c
Sigma 7 $12,000 12/66 C 920 E C 360 £
Standard Computer Corp. (N) IC 6000 $10,000-$22,000 5/67 6 6 10 E 10 E
Systems Engineering Labs (R)  SEL 810 $1000 9/65 24 X
SEL 810A $900 8/66 30 26
SEL 810B ? - 0 7
SEL 840 $1400 11/65 4 X
SEL 840A $1400 8/66 16 26
SEL 840 MP ? - 0 14 6 65
UNIVAC, Div.of Sperry Rand (®) I & II $25,000 3/51 & 11/57 73 X
111 $20,000 8/62 67 X
File Computers $15,000 8/56 13 X
Solid-State 80 I, II,
90, I, II & Step $8000 8/58 222 X
418 $11,000 6/63 118 33
490 Series $35,000 12/61 160 50
1004 $1900 2/63 3200 20
1005 $2400 4/66 900 160
1050 $8000 9/63 285 16
1100 Series (except
1107 & 1108) $35,000 12/50 9 X
1107 $55,000 10/62 33 X
1108 $65,000 9/65 70 5
9200 $1500 6/67 60 900
9300 $3400 /67 20 650
LARC $135,000 5/60 2 5180 E X 1900 E
Varian Data Machines (R) 620 $900 11/65 75 0
620i $500 6/67 41 116 277 277
TOTALS — 56,750 E
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NEW PATENTS

Raymond R. Skolnick
Patent Manager

Ford Instrument Co.

Div. of Sperry Rand Corp.
Long Island City, N.Y. 11101

The following is a compilation of
patents pertaining to computers and as-
sociated equipment from the ‘“Official
Gazette of the U. S. Patent Office,”
dates of issue as indicated. Each en-
try consists of: patent number / invent-
or(s) / assignee / invention. Printed
copies of patents may be obtained from
the U.S. Commissioner of Patents,
Washington, D.C. 20231, at a cost of
50 cents each.

October 31, 1967

3,350,694 / Arthur A. Kusnick, Peeks-
kill, N.Y., and Wilhelm G. Spruth,
Boeblingen, Germany / International
Business Machines Corp., New York,
N.Y., a corporation of New York /
Data storage system.

3,350,695 / Samuel Kaufman, New
York, and Joseph J. Magnino, Jr.,
Yorktown Heights, N.Y. / Interna-
tional Business Machines Corporation,
New York, N.Y., a corporation of New
York / Information retrieval system
and method.

3,350,700 / Edward A. Aron, Needham,
Mass. / The United States of America
as represented by the Secretary of the
Air Force / Track selection logic for
magnetic storage drum.

November 7, 1967

3,351,909 / Hermann Hummel, Meers-
burg, Germany / Telefunken Patent-
verwertungsgesellschaft m.b.H., Ulm
(Danube), Germany / Information
storage and transfer system for digital
computers.

3,351,910 / William G. Miller, West Bab-
ylon, and Charles A. Burt, Oscawana,
N. Y./ Communitron, Inc., New York,
N. Y. / Apparatus for collecting and
recording data.

3,351,913 / Buddie J. Pine, Phoenix,
Ariz. / General Electric Co., a cor-
poration of New York / Memory sys-
tem including means for selectively
altering or not altering restored data.

3,351,917 / George T. Shimabukuro,
Monterey Park, Calif. / Burroughs
Corporation, Detroit, Mich., a corpo-
ration of Michigan / Information
storage and retrieval system having a
dynamic memory device.

3,351,920 / David C. Harper, Rochester,
Raymond T. Wright, West Webster,
and James E. Young, Pittsford, N, Y.
/ Xerox Corporation, Rochester, N. Y.,
a corporation of New York / Thermo-
plastic computer memory storage sys-
tem.
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3,351,921 / Peter George Briggs, Tewin,
near Welwyn, England / International
Computers and Tabulators Limited /
Magnetic core data storage matrix.

3,351,922 / Richard L. Snyder, Fuller-
ton, Calif. / Hughes Aircraft Company,
Culver City, Calif.,, a corporation of
Delaware / Collapsing domain mag-
netic memory.

November 14, 1967

3,353,105 / Reginald Hugh Allmark and
James Raymond Ellison, Stoke-on-
Trent, England / The English Electric
Company Limited, London, England,
a British company. / Logical electric
circuits.

3,353,159 / Edwin S. Lee III, West Co-
vina, Calif. / Burroughs Corp., Detroit,
Mich., a corporation of Michigan /
Associative memory with variable
word length capacity.

3,353,167 / Howard L. Daniels, West
St. Paul, Minn. / by mesne assign-
ments, to Sperry Rand Corporation,
New York, N. Y. a corporation of
Delaware / Head positioner for a mag-
netic data storage device.

November 21, 1967

3,354,295 / Raymond Kulka, Wappingers
Falls, N. Y. / International Business
Machines Corporation, New York, N.
Y., a corporation of New York / Bi-
nary counter.

3,354,324 / Jack S. Cubert, Willow
Grove, and Francis J. Ash, Philadel-
phia, Pa. / Sperry Rand Corporation,
New York, N. Y., a corporation of
Delaware / Tunnel diode logic circuit.

3,354,429 / Charles E. Macon, Altadena,
Robert S. Barton, Pasadena, Paul A,
Quantz, Thousand Oaks, and George
T. Shimabukuro, Monterey Park, Calif.
/ Burroughs Corporation, Detroit,
Mich., a corporation of Michigan /
Data processor.

3,354,430 / Carl Zeitler, Jr., and Law-
rence J. Boland, Poughkeepsie, N. Y. /
International Business Machines Cor-
poration, Armonk, N. Y., a corporation
of New York / Memory control matrix,

3,354,439 / Roscoe W. Mitchell, Jr.,
Tulsa, Okla. / by mesne assignments,
to Esso Production Research Co.,
Houston, Tex., a corporation of Dela-
ware / Electrochemical memory.

November 28, 1967

3,355,598 / James W. Tuska, Hopewell
Township, Mercer County, N. J. /
Radio Corporation of America, a cor-
poration of Delaware / Integrated
logic arrays employing insulated-gate
field-effect devices having a common
source region and shared gates.

3,355,718 / Anthony R. Talarczyk,
Bloomington, Minn, / Sperry Rand
Corporation, New York, N. Y., a
corporation of Delaware / Data pro-
cessing system having programably
variable selection for reading and re-
cording interlaced data on a magnetic
drum.

3,355,719 / Stephen Richard Fox, Los
Angeles, Calif. / by mesne assignments,
to the United States of America as
represented by the Secretary of the
Navy / Analog voltage memory cir-
cuit.

ADVERTISING INDEX

Following is the index of advertisements.

Each item con-

tains: Name and address of the advertiser / page number
where the advertisement appears / name of agency if any.

American Telephone & Telegraph Co.,
195 Broadway, New York, N.Y,
10007 / Page 2 / N. W. Ayer & Son

Auerbach Corporation, 121 N. Broad
St., Philadelphia, Pa. 19107 / Page
28 / Schaeifer Advertising Inc.

Digital Equipment Corp., 146 Main
St., Maynard, Mass. 01754 / Pages
19 and 42 / Kalb & Schneider, Inc.

Hewlett-Packard Corp., 1501 Page
Mill Rd., Palo Alto, Calif. 94304 /
Page 68 / Lennen & Newell, Inc.

Hughes Aircraft Co., 11940 W. Jeff ~
erson Blvd., Culver City, Calif.
90230 / Page 8 / Foote, Cone &
Belding :

Information International, Inc., 545
Technology Sq., Cambridge, Mass.
02139 / Page 3 / Kalb & Schneider

International Business Machines Corp.,
Data Processing Div., White Plains,
N.Y. / Page 67 / Marsteller Inc.

International Business Machines Corp. ,
1322 Space Park Drive, Houston,
Texas 77058 / Page 26 / Ogilvy &
Mather Inc.

Miller-Stephenson Chemical Co., 15
Sugar Rd., Danbury, Conn. / Page
14 / Solow/Wexton, Inc.

The National Cash Register Co.,
Electronics Div,, 2838 W. El Se-
gundo Blvd., Hawthorne, Calif. /
Page 9 / Allen, Dorsey & Hatfield

Randolph Computer Corp., 200 Park
Ave,, New York, N.Y. 10017 /
Page 55 / Albert A. Kohler Co., Inc.

Univag, Div. of Sperry Rand, 1290
Avenue of the Americas, New York,
N.Y. 10019 / Page 7 / Daniel and
Charles, Inc.

Wang Laboratories, Inc., 836 North
St., Tewksbury, Mass. 01876 /
Page 42 / Impact Advertising, Inc.
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IBM’s Systems Research Institute is now open
to all data processing professionals.

Seven years ago Systems Research Institute was estab-
lished to give a graduate-level data processing education
to IBM Systems Engineers.

Now, SRI has opened its doors to all qualified data
processing professionals.

The first course is now available. It’s four weeks of
intense, sophisticated education in the design of communi-
cation-based systems.

The tuition is $1600.

We have a brochure that will help you decide if this
course is what you need to keep your company ahead in
this business. Send in the coupon. But a word of caution:

It’s no picnic.

IBM Data Processing Division, Dept. 805-C
112 East Post Road, White Plains, New York 10601

Send me more information on SRI's new systems course
for data processing professionals.

Name
Title
Firm
Address

Ciuy.
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Se habla FORTRAN

lci on parle AIGOL
Moan spricht BASIC

Are we speaking your Idnguuge? |

Hewlett-Packard computers are
multi-lingual. They speak lan-
guages like extended ASA Basic
FORTRAN, ALGOL, and BASIC.
You can perform scientific
computations—or talk to instru-
mentation systems—in the

language you're comfortable with.

Powerful software available for
HP's computers includes .
FORTRAN, ALGOL and BASIC
Compilers, Assembler, and Basic
Control System (BCS) with modular
I/ O drivers for device-independent
programming.. Compilers and
Assembler generate relocatable
code—1linked by BCS loader

.at execution time.

Two computers available—2116A
and 2115A—fully software
compatible. Start speaking to an
HP computer now—with a call to.
your local HP:field engineer or

by writing Hewlett-Packard,

Palo Alto, California 94304.
Europe: 54 Route des

Acacias, Geneva.

Designate No. 12 on Reader Service Card

The 2115A has 16-bit words, 2 usec cycle time,
4K memory (expandable to 8K) and a $16,500
price including Teleprinter.

ll

HEWLETT @ PACKARD
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