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Sangamo’s new Variable Equalizer
ups the accuracy of data transmission and-

Accelerated use of 2400 bits per sec-
ond and higher data rates makes the
need for equalizing both amplitude
and phase absolutely essential. The
new Sangamo LC-1 line conditioner
does both .. . with virtually indepen-
dent adjustment. In fact, you can
equalize both amplitude and phase
of a circuit in much less time than
phase alone previously required. Re-
sult: Faster adjustment at less cost.

The -Sangamo LC-1 meets ' the
Autodin (automatic digital switch-
ing network) and Autovon (auto-
matic voice switching network)
voice transmission conditioning re-
quirements for transmission.of data.

Amplitude equalization requires
taking only five level measurements,
setting the two shape controls and
the two attenuation compensators.
A typical monotonic line requiring
‘up to 8 db attenuation at 1900 Hz
can be amplitude conditioned in less
than 5 minutes.

“Phase equalization is accom-
plished with 13 individual time delay

sections on 200 Hz spacings (op-
tion 600 to 3000 Hz or 800 to 3200
Hz). Each section has a 3-position
ranging switch to set the vernier
time delay control to: 1.28 to 2.28
milliseconds, 0.4 to 1.4 milliseconds,
or section bypass. This unique con-
figuration facilitates fast initial rang-
ing of the equalizer and provides 1
millisecond resolution per revolu-
tion for fine tuning. The 13 sections
can insert up to 3.5 milliseconds of
differential delay at 1900 Hz. Mini-
mum time is required to compen-
sate an average line to &= 80 micro-
seconds time delay variation through
the pass band.

Resonant frequency of each of
the 13 sections can be field changed
by +67 Hz, +100 Hz, or —67 Hz.
When two or three LC-1's operate
in tandem, this unique subspacing
permits placing 26 sections on 100
Hz spacing or 39 sections on 67 Hz
spacing on one voice circuitreducing
the over-all ripple to a' minimum
while permitting the correction of
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up to 10.5 milliseconds of delay.

The LC-1 is self-contained with
two channels of equalization, a
24/48 VDC, 117 VAC, or 240 VAC
power supply and occupies only
5%"” of mounting space on a 19"
equipment rack. Sangamo is also
introducing a line of Bell compatible
data sets for 1968. These include
data sets compatible with Western
Electric 201, 202,103 and 401. Infor-
mation now available on these sets.

Write or phone today for additional
information on SANGAMO
Equalizers and Data Sets.
Phone: 217-544-6411

Information Systems Division

SANGAMO
ELECTRIC COMPANY

Springfield, lllinois 62705
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Transmits 6 times the data as TWX for the same line charge.
Leases for less than $25 per month.
Why not put one in every branch office?

This low cost Tally transmitter sends business data over
ordinary dial-up phone lines at 600 words per minute.
That's six times as fast as a TWX or Telex. 0O  Tally
designs simple, economical transmitters like this for
branch offices that must make daily reports to a central
accounting or computing facility. © The Tally transmitter

" shown leases for $23.76 per month on a 36-month con-

tract. For a few dollars more you can get an option that
answers calls automatically. Thus, a tape may be loaded
at the end of each business day to await a call during the
night whenever the central terminal is ready to receive.
O Another optional version not only answers calls auto-
matically but corrects transmitting errors by re-trans-

mitting automatically whenever the receiving terminal
detects a parity error. It leases for $33.33 per month on a
36-month contract. © These transmitting terminals are
only two out of twenty different data communication sys-
tems offered by Tally. @ More information. For full infor-
mation, please write or call Tally Corporation, 1310
Mercer Street, Seattle, Washington 98109. Phone:
206-624-0760. Or contact the Tally factory branch office
nearest you. :

New York: 45 N. Village, Rockville Centre 516-678-4220

Chicago: 33 N. Addison Rd., Addison, Ill. 312-279-9200
Washington, D. C.: 1901 Ft. Myer Dr., Arlington, Va. 703-525-8500
San Francisco: 420 Market St., San Francisco, Calif. 415-989-5375
England: 6a George St., Croydon, Surrey MUN-6838

See us at the DPMA Show, Lincoln Room, Booths 846-847.




Sigma 7 has the best time sharing software
not yet available anywhere.

We’re still working on it.

But if you’re tired of waiting for next year,
we’ve got some Sigma 7 time sharing software
that’s operational now. We’'ll deliver it to our
customers this year.

We’re going to release this software in sev-
eral stages. The idea is to let you carry on with
normal batch processing and get you started on
time sharing too. By the time you're ready for
more we’ll have more to give you.

.Our first package, available this year, is an
extension of our Batch Processing Monitor.
In addition to running batch programs it will
allow eight on-line users to operate simultane-
ously. The users will be able to compose and
edit Fortran and Symbol programs, and to
debug and run them.

The second package will be released about
April, 1969. It will sharply improve overall
system performance and increase the number




.

of simultaneous users to 24.

The third release will come before the end of
1969. It will be an entirely new software
package and will include Symbol, Fortran,
Basic and a conversational algebraic language.
This package will accommodate 32 users and
allow both batch processing and real-time oper-
ations to go on concurrently with on-line time
sharing.

Ultimately we’ll add more users, a conversa-

tional Fortran and other capabilities.

To sum up, Sigma 7 time sharing is here. You
can start using it this year. And by the end of
next year you'll be able to carry on real-time
operations, run batch programs, and have on-
line time sharing too. Sigma 7 is the only com-

puter designed to operate in
all three modes all at the same

time. —
And its available only from us. o e cuttomni
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if..

you are involved with systems and
equipment design, research,
production or management—RCA
Institutes seminars can help
in your field!

The RCA Institute for Professional Development offers Seminars
that will vprovide you with information, knowledge and tech-
niques you can put into immediate practical application. .. and
prepare you for tomorrow's developments. Seminars are held
throughout the year, throughout the country. Accomplished
Lecturers present each program with an exclusively written text
and modern audio-visual equipment. Look over the list below,
and send coupon today for brochure explaining full details,

[m————————————
I

RCA Institutes, Inc. Dept. DA-68
Institute for Professional Development
132 West 31st Street

New York, New York 10001

For free descriptive brochure, check the Seminar in which you
are interested:

0O LOGIC DESIGN

O DIGITAL SYSTEMS
ENGINEERING

O INTEGRATED CIRCUITS

0O RELIABILITY OF
INTEGRATED SYSTEMS .

0 NUMERICAL CONTROL
O MODERN OPTICS
0 MANAGEMENT INFORMATION SYSTEMS

O DIGITAL COMMUNICATIONS
O DIGITAL ELECTRONICS

Name

Company.

Address

City State Zip.

[0 Please send information on in-plant Seminars.

|
|
|
|
|
]
|
|
|
|
|
I
|
|
!
Title
|
|
|
|
|
|
|
|
L
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Homeywelll
AUTOMATION
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At KEYDATA, it’s
compressing commu-
nications at a 40-to-I
ratio to reduce
telephone-line lease costs.

An on-line, real-time digital computer
made by Honeywell, Computer Control
Division is performing many money- and
time-saving tasks for KEYDATA Corpo-
ration — a leader when it comes to time-
shared service for business users.

The machine cuts way down on com-
munications costs. It's concentrating data
between a number of Teletype printers
and a large-scale time-sharing computer.
Result: small-business subscribers get
the full capability of a big computer at
the lowest possible cost.

TTY circuits let the customer use the
computer in his own office. To do this,
the Honeywell computer can control 40
full-duplex TTY-grade circuits, concen-
trate them into complete messages for
2400-bit-per-second transmission over a
telephone line to the central computer.
For customers located far from the
central processor, this means substanial
circuit-lease-cost savings.

The Honeywell machine also does mes-
sage-housekeeping chores for the big
computer to free it for its primary data-
processing tasks. For example, it trans-
lates' from five-level Baudot code to a
six level subset of ASCIl Code used by
the KEYDATA on-line processor.

Honeywell provided all the usual utility-
type routines, and the interfacing and
switching needed for on-line input and
output to the Teletype printers and tele-
phone line. KEYDATA's parent company,
Adams Associates, did the system pro-
gramming, including the implementation
of its interpretive KOP-3 language. This
is how Honeywell and its customers
work together as digital partners to get
systems operating smoothly . . . so
smoothly, in KEYDATA's case, that
they've ordered more than two dozen
computers.

Want complete details on this and other
on-line real-time applications? Write for
our Control Applications Kit. It contains
material that may very well lead to the
solution of your control problems.
Honeywell, Computer Control Division,
Old Connecticut Path, Framingham, Mass.
01701.



AUTOMATIC FLOWGHARTING ....
JOIN The Growing Family of
Happy AUTOFLOW Users

COMMERCIAL

AERONAUTICAL

Braniff Airways

General Dynamics*

Grumman Aircraft

Hughes Aircraft

Lockheed-Georgia

North American Rockwell—Space Division
Pan American Airways*

The Boeing Company

Western Airlines, Inc.

AUTOMOTIVE
Ford Motor Company* .
World Wide Volkswagen

FINANCIAL & INSURANCE

Allstate Insurance Company

American Express Company*

American National Bank & Trust Company
Blue Cross-Blue Shield

Central National Bank in Chicago
Continental Assurance Company

Country Life Insurance Company

Dow Jones Company, Inc.

Equitable Life Assurance Society

First National Bank in St. Louis

First National City Bank of New York

First Wisconsin National Bank

Gibraltar Savings & Loan

Great American Insurance Company
International Bank for Reconstruction & Dev.
Mellon National Bank

Morgan Guaranty Trust Company of New York
National Bank of Washington

New York Stock Exchange*

Royal Globe Insurance Company*

The Bank of New York*

Title Insurance Company

T i C

COMPUTER MANUFACTURERS
Electronic Associates, Inc.
1BM—Calif.

COBOL
SOURCE

AUTOFLOW*

1967 I-R 100 WINNER

Selected by Industrial
Research as one of the
100 most significant
new technical products
developed during 1967

*patent pending

A PARTIAL LIST OF

Radio Corporation of America*
Scientific Data Systems, Inc.
Sperry Gyroscope Company
INDUSTRIAL

Alcoa

American Optical Corporation
A. 0. Smith Corporation

Avon Products

Bell & Howell

Borg-Warner Corporation
Chicago Bridge & Iron Company
Consolidated Electrodynamics
Continental Can Company

D Kranken-Versicherungs—A.-G.

Doubleday & Co., Inc.

E. I. du Pcnt de Nemours & Company [nc. .
Foster Wheeler Corporation

Foxboro Company

General Precision

Hoffman Electronics Corporation

Inland Steel

International Harvester Company*

John Oster Manufacturing Company

Jones & Laughlin Steel Corporation

Johnsen & Johnson

Joseph T. Ryerson & Son, Inc.

J. P. Stevens Company, Inc.

Motorola, Inc.®

Nekoosa-Edwards Paper Co.

Pullman, Inc.
Rayth C Div.

Yy y, Missile Sy
Rexall Drug & Chemical Company
Robert Bosch GMBH—Germany
Sunbeam Corporation® .
Tennessee Eastman

The Dow Chemical Company

The Singer €ompany, Inc.*

TRW Systems

Union Carbide

Western Electric Company*

oiL

American Oil Credit Card Office
Cities Service Oil Company
Humble Oil Company*

Mobil Oil Corporation

AUTOFLOW USERS

Pauley Petroleum

Pure Qil Company

Shell Oil Company*

Standard Oil of Indiana*
Tidewater Oil Company

Union Oil Company of California

PUBLIC UTILITIES

American Telephone & Telegraph Company
Bell Labs

Consumers Power Company

General Telephone Company of California
Hydro-Quebec

Pacitic Telephone & Telegraph Company*
PJM Interconnection

Southern California Gas Company

The Detroit Edison Company

UNIVERSITIES

Cornell Aeronautical Labs, Inc.
Education Service Center (TEXPAK)
University of Chicago

University of Georgia

University of Maryland

MISCELLANEOUS
Brown Shoe Company
Food Giant Markets, Inc.
Leo Burnett Co., Inc.
Los Angeles Times
Monsanto Company

y Ward & Ci y
National Dairy Products Corporation*
Newport News Shipbuilding
The Upjohn Company *
Travenol Laboratory Inc.*
Wilson Sporting Goods
Zenith Radio Corporation

GOVERNMENT

NASA

Electronics Research Center

COMPUTER SYSTEM

IBM 360 SERIES
Honeywell 200 SERIES

IBM 1400 SERIES
IBM 7090 SERIES

RCA SPECTRA 70 SERIES

TWO DIMENSIONAL
FLOWCHARTS
SPECIAL
DOCUMENTATION
LISTINGS

———

4 pvailable Fall 1968.

Goddard Space Flight Center*
Jet Propulsion Laboratory

Lewis Research Center

Marshall Space Flight Center
NASA Headquarters, Washington

DEPARTMENT OF DEFENSE
AFCRL, Hanscom Field

Army Missile Command

Army STAG

ESSA (Suitland, Md.)

Frankford Arsenal

Ha. Aeronautical Chart & Information Center
Hq. AFETR, Patrick AFB

Hg. APGC, Elgin AFB

Ha. SAC, Offutt AFB

Letterkenny Army Depot

NAVCOSSACT

Redstone Arsenal (Huntsville)

U.S. Air Force Headquarters

6th U.S. Army Stock Control Center

U.S. Coast Guard

U.S. Marine Corp.

U.S. Naval Construction Battalion Center
U.S. Naval Ship Research & Deve]opment Center
U.S. Naval Supply Depot

U.S. Navy Astronautics Group

U.S. Navy, Bureau of Naval Personnel
Walter Reed Army Center

Washington Navy Yard

OTHERS

Argonne National Labs N
Atomic Energy Commission

Bureau of Standards |

Central Intelligence Agency

Defense Supply Agency*

Department of Agriculture

Department of Commerce

Department of Health, Education & Welfare
Department of Interior

Department of Treasury

Federal Aviation Agency

General Services Administration®

LTV Aerospace Corp., Range Systems Div.
National Institute of Health

*Multi-user

AUTOFLOW*

1967 I-R 100 WINNER

Selected by Industrial
Research as one of the
100 most significant
new technical products
developed during 1967

*patent pending

Write or call today for a free AUTOFLOW demonstration & literature describing new 1968 features.

ADR is an equal opportunity employer

APPLIED DATA RESEARCH, INC.

PRINCETON, N.J., Route 206 Center, Princeton, N.J., 609 921-8550 ¢ WASHINGTON, D.C., 2425
Wilson Blvd., Arlington, Va., 703 528-3141 « LOS ANGELES, CALIF.,, 15720 Ventura Bivd., Encino,
Calif., 213 783-3500 « NEW YORK, N.Y., 450 Seventh Ave.,, New York, N.Y. 212 244.5703 e°
BOSTON, MASS., Lakeside Office Park, Wakefield, Mass., 617 245-9212 « CHICAGO, ILL., Data &
Information Products, Inc. (Sales Representative), 10 West Main Street, Park Ridge, Ili., 312
692-7153 « ST. LOUIS, MO., Data & Information Products, Inc. (Sales Representative), 7811
Carondelet Ave., St. Louis, Mo., 314 862-2120 s DETROIT, MICH., Data & Information Products, Inc.
(Sales Representative), 2970 West Grand Blvd., Detroit, Mich., 313 875-5721 » TOKYO, JAPAN,
JAPAN OFFICE SUPPLIES CO., LIMITED, No. 15-11, 2-Chome Honhaneda, Ota-Ku, Tokyo, Japan
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LOW-COST REMOTE CRT TERMINALS, by D. J. Theis and L. C.
Hobbs. ' '

This survey shows a plentiful supply to choose from, but evaluation of cost
gnd' charaliteristics requires careful checking of control, translating, and buffering
evices also.

SOFTWARE FOR TERMINAL-ORIENTED SYSTEMS, by Werner
L. Frank.

The fast expansion of remote access computing is producing a huge market for
te;minals but their proper operation at reasonable cost will require generalized
software, ’ . :

GOVERNMENT POLICY IMPLICATIONS IN DATA MANAGE-
MENT, by Manley R. Irwin.

An examination of the policy problems arising as a result of the carrier vs.
computer conflict before the FCC.

OFF-LINE MANAGEMENT, by John M. Allderige.

On-line computers should free management from busy-work in a system that
is constructed from the top down.

IN EACH OF US A MONSTER DWELLS, by Boris Beizer.

The authorities knew something was going on. . .somehow. . .somewhere. . .but
it was harder and harder to find out just what.

COMPUTERS IN THE SCHOOLS: PALO ALTO, by Murray

Tondow.

The Palo Alto, Calif., school district has accumulated 10 years of experience in
educational data processing and now offers 80 services to its participants.

AN EXPERIMENT IN DATA PROCESSING MANAGEMENT, by
Walter J. Stuart, Jr.

A federal agency reorganized its edp personnel into project teams, each with
total responsibility, and the results are surprising. -

COBOL VERSUS UNCOBOL, by Anthony J. De Blasi.
COBOL is intended to be read by people as well as machines and taking care
to construct programs properly produces ample documentation as a by-product.

SEPARATE HARDWARE/SOFTWARE PRICING?

- An SJCC panel of troublemakers unanimously decides that separate pricing is

an inevitable must. -

THE 1968 DPMA CONFERENCE.

. A’ Preview.

CAN EDP WIN THE WAR ON CRIME?

A Conference Beport :

THE EFFECTIVE USE OF HIGH LEVEL LANGUAGES.

A Conference Report.

datamation departments

9 Calendar 137 New Products
10 LeHers to the Editor 149 New Literature
17 Look Ahead 155 Books
21 The Editor’s Readout 169 People
91 News Briefs 173 Datamart
129 World Report 177 Index to Advertisers
135 Washington Report 180 The Forum



the $188,000 graphics terminal

""" that costs *60k

It used to be you had to spend that
kind of money to do meaningful work
in computer graphics. Now you can
buy a complete interactive terminal
from Adage for $60,000 — and get a
lot. better performance. That's our
model AGT /10.

You can display more than 4500
vectors at 40 frames per second with
resolution better than 100 lines per
inch. ‘Straight’ lines are really
straight. They meet where they're
supposed to, and they are uniformly

printed
circuit
layout

bright regardless of length. And only
with the Adage AGT /10 do you get
built-in scaling and translation. - -
Every AGT /10 comes with its own
powerful 30-bit word length processor
with basic 4K of core memory and
teletype 1/O. A complete line of 1 /O
peripherals is available as well as
core memory expansion to 32K, Soft-
ware furnished includes a resident
monitor, a FORTRAN compiler (for
systems with at least 8K memory), an
assembler, and a set of graphics
operators. The standard package also
includes a library of utility and service
routines with full provision for com-
municating with the central computer

é
13
i
H

business
management
systems

‘facility via dataphone interface or

direct data channel access.

The terminal console houses the
large-screen CRT with light pen, and
comes equipped with function switches
and controls. Graphics hardware
options.include joystick controls, an
input data tablet, a character gen-
erator, and photographic hard-copy
output. '

If you'd like more information about
our under-priced AGT /10,0r a 16 mm
movie showing the Adage Graphics
Terminal in action, write D. Sudkin,
Marketing Services Manager, Adage,
Inc.,"1079 Commonwealth Ave., Boston,
Massachusetts 02215.

on-line
signal da.q.n-
analysis  [ARYREREER I RNy R
NNT. W Lilve. NI, mLH?
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calendar

DATE

July 15-18

July 23-24

Aug. 5-10

Aug. 20-23

Aug. 27-29

Sept. 23-25

Oct. 9-15

Oct. 18

Oct. 20-23
Oct. 24-25

Oct. 28-31

Dec. 2-3

Dec. 9-11

June 1968

TITLE

5th Annual Design
Automation Work-
shop

National Symposium
on Medular
Programming

IFIP Congress 68

Western Electronic
Show & Convention

National Conference
& Exposition

Joutnees internation-
ales de l'Informatique
et de I’Automatisme

4th International
Congress with Exhibi-
tion for Instrumentd-
tion & Automation

Symposium on the
Application of Com-
puters to the Problems
of Urban Society

International Systems
Meeting

Mgt. Conference:
Marketing, Man-
power, Management

Annual Meeting-
Users of Automatic
Information Display,
Equipment

2nd Conf. on
Applications of
Simulation

Fall Joint Computer
Conference

LOCATION

Woashington,
D.C.

Boston

Edinburgh
Scotland

Los Angeles

Las Vegas

Versailles,
France

Dusseldorf,

Germany

New York

St. Louis

Detroit

San Francisco

New York

San Francisco

SPONSOR/CONTACT

SHARE-ACM-IEEE
Computer Group,
345 E. 47 St.,

N.Y., N.Y. 10017

Information & Systems
Inst., 14 Concord La.,
Cambridge, Mass. 02138

IFIP, 23, Dorset Sq.,
London, NW1, UK.

WESCON, 3600 Wilshire
Blvd., Los Angeles
90005

ACM/R. B. Blue, TRV,
Bldg. R3, Room 1144,
One Space Park, Re-
dondo Beach, Calif.

Nat'l. Assn. of Tech.
Research, Dr. Jacques
Noel, 37 Ave. Paul
Doumer, Paris 16eme

Nowea, 4 Dusseldorf
10, Postfach 10203,
Germany

ACM/J. M. Spring,
Computer Methods
Corp., 866 Third
Ave., N.Y., N.Y.

Systems & Procedures
Assn., 24587 Bagley
Rd., Cleveland, Ohio

ADAPSO, 420 Lexing-
ton Ave., N.Y,, N.Y.
10017

UAIDE/Ellen Williams,

Marshall Space Flight

Cir., R-COMP-S, Hunts-
ville, Ala. 35812

SHARE-ACM-IEEE-SCI/
ACM, 211 E. 43 st.,
N.Y., N.Y. 10017

AFIPS, 345 E. 47 St.
N.Y., N.Y. 10017

The new Vernitron TC-1 Tele-
phone Coupler gives you the
high reliability. of the ‘hard
wire” data terminals — but
without the expensive delays
and continuous leasing costs
that hard-wire installations re-
quire.

Acoustic and magnetic coupl-
ing, efficient acoustic isolation
and passive electronic filtering
provide reliable data transmis-
sion between your terminal and
a time-sharing computer over
voice-grade telephone lines.

Write for Brochure LT-200.

VERNITRON
CORPORATION

50 GAZZA BLVD.
FARMINGDALE, N.Y. 11735

Call (East coast) 516-694-5002
(West coast) 213-328-2504
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the european cup

Sir: .

May I supplement your February
Readout (p. 21) on the American "68

major league, with the prospects for
this year’s European Cup?

U.K.

International Computers Ltd.: A
year ago there were three teams play-
ing in Britain: ICT, English-Electric
and Elliott Automation. National
manager Harold Wilson has been root-
ing for these three to get together to
give Britain a better chance of win-
ning the Cup back from the Pough-
keepsie Giants. Last March, ICL was
formed, to work from ICT’s old ground
at Putney, London. With ICT’s suc-
cessful 1900 Series (1,000 goals
scored) and EE’s Cherry Hill-style
System 4, the new team is Europe’s
biggest and should hit Europe hard,
especially as they have now said they
want to link up with continental
teams. '

Germany _

Siemens: The Munich Beer-Cellar
boys are going great guns on their
home grounds, with another Cherry

. Hill formation, 4-0-0-4, but they don’t
play many away games.

Telefunken: This is a minor side
which should team up with someone
else to make a go of it.

France
Bull-GE: The new American coach

caused friction. a year or so back, but .

this French team is coming back with
hot time-sharing play in mid-field.
CII: National manager Charlie. de-

Gaulle master-minded this team-up af-

ter Bull went Yankee. He needn’t have
bothered, because their . commercial
boys are copying the Giants’ byte-play,
and their process-controllers are SDS
players in disguise.
Holland .

Philips: The Eindhoven Sparklets
-join the competition this year with a
wide range of international fixtures

and- bags of money and techniques be-

hind them.

.IBM: This perennial cup winner
pretends to be European with grounds
in Scotland, France and Germany but
spoils the effect by arriving on the field
in 'American football helmets. Con-
sidering that all the other European
teams and their national managers
spend most of their time trying to fix

10

this team, the Giants do pretty well.
The European Cup will remain in

American hands until some of these

national teams get together. Then we

Europeans will move over to baseball

and start pitching on your side of the

Atlantic.

R. L. SarsoN

London, England

information retrieval

Sir:

Re “Informatxon Retrieval: An Intro-
duction” (March, p. 22) by Robert M.

- Hayes, I was surprised that no mention

was made of the other third of the
three national libraries, the National
Agricultural Library.

I suggest that those interested in in-
formation retrieval keep an eye on this
organization which has several good-
sized data banks already on the com-
puter and is moving quietly but stead-
ily towards full automation of its
enorrhous collection.

As a matter of information, the NAL
Pesticides Information Center (PIC)
Bulletin is fully computer-produced
biweekly and the datd is also fully
searchable; the Subject, Author and
Organizational indexes of the Bibliog-
raphy of Agriculture are fully com-
puter-produced monthly with only the
Citation index to go; and the INTREDIS,
previously a Forest Service eam opera-
tion, has been automated by the NAL
and is now computer-searchable.
Nancy L. AYER
Falls Church, Virginia

the systems people blues

Sir: ‘
After reading Editor's , Readout
(April, p. 21) I feel compelled to
write this letter in an attempt to ex-
plain the facts of life to you.

There are many senior systems peo-
ple in the market. The problem isn’t
how one finds them but how one lures
them away from their present employ-
ers. Why is the senior analyst so hard
to get? Simply because he is seeking
entrance into management from his
present level. Therefore, your second

paragraph is well taken. ' Available

talent seems to be the logical source
for tomorrow’s senior analyst.
The one idea you presented doesn’t

- escape management at all. Unfortu-

nately this idea seems to occur in situ-
ation “number one,” the emergency.
No data processing group likes to
admit that their in-house talent can’t
do the job, especially at scheduling
time. Management ‘seems to be more
willing to shave costs (at least reporta-

ble costs) than to plan for possible
consultant help at any time. The result
is that when the independent consul-
tant is called in, he is presented with a
data processing mess rather than a sys-
tem, and of course his fee reflects this
condltlon

The problem is really qu1te simple.
Managers are unable to correctly eval-
uate their staff capabilities in relation
to the amount of work they are sup-
posed to absorb. Systems scheduling
techniques in the small to medium size
installation are either wrong or non-
existent. Hence, an emergency arises,
approvals are sought, obtairied, and
out-of-house help is solicited. There is
nothing like a panic to open one’s wal-
let.

Dp management is of course reluc-
tant to say no to service requests so the
net result seemis to be a vicious cycle.
Correcting the basic problem, that of
realistic scheduling, is the obvious sol-
ution. The secondary solution seems to
be a tendency towards purchasing
proprietary software in an attempt to
free all analysts from parochial com-
mercial problems, allowing them to
solve the “special” problems that seem
to occupy so much of their time. My
only question relative to this area is:
“Who analyzes current conditions to
determine what available programs to
purchase?”

This whole approach is simplistic to
say the least. However, decorating the
problem and its possible answers with
frills and scallops only provides ex-
cuses when the vice-president asks
“why?” Let’s eliminate all the fancy
answers and admniit to ourselves, and
our customers, that we are dealing
with a tool and technicians. The tool
can be and is utilized correctly and so
can the technicians. Professionalism
instead of expertise can wipe out ideal-
istic schedules and platitudinous pro-
jections and allow the data processing
system group to do a realistic, efficient
job.

Jay M. WESOFF
New York, New York

Sir:

Part of the dnswer to the question
“Man, where can I find me some senior
systems people” is to use an outside
consultant.

However, in addition to substituting
for missing talent, the outside consul-
tant can serve the mission of produc-
ing a second source of talent inside the
existing organization. A coordinated
training program using “systems engi-
neering” techniques can train the
managers, senior scientists, intermedi-
ate engineers, and eager young people
to accept the challenge of the new
technology by learning it and trylng it
on their first project. :

DATAMATION



After the first project,.the outside
consultant can usually step out of the
Scene, and leave a functioning, well-
oiled systems organization.

This is probably the only way most
companies are going to get the large
quantities of systems power teeded to
compete in this new exponentially ex-
panding field.

MarviN D. WErss
Woodbridge, Connecticut

in defense of freedom

Sir: )

I was dismayed by the Witt and Ilsley/
Vetter letters (April, p. 13).

The United States is the home of a
number of constitutional and common-
law freedoms which do indeed deserve
our loyalty. The members of the Anti-
Complicity Movement (yes, the name
is a little too cute) appear to be com-
mitted to the exercise and defense of
those freedoms.

The loyalties of Messrs. Witt, 1lsley
and Vetter, on the other hand, appear
to commit them to unreserved support
of our government of men, even—per-
haps especially—in cases when that
government is acting to undermine the
very basis of its claim to loyalty. One
wonders what Messrs. Witt, Ilsley and
Vetter would have said—in another
country at another time—when Willy
Brandt left to work in the Resistance.
RoserT R. FENICHEL
Cambridge, Massachusetts

do schools fail?

Sir:

Let me congratulate you on your arti-
cle (“EDP Schools—An Inside View,”
April, p. 22). After having looked into
some of the practices of -commercial
programming schools, I can see noth-
ing in the future but more abuse.

As chairman of a committee that is
concerned about exploitation of the
blind and other handicapped persons,
I have taken a firm position that we
will simply castigate and refuse to co-
operate with graduates of any school
which has not been properly evaluated
by our committee. So, you see, I have
had some experience with private
schools.

THEODOR D. STERLING
St. Louis, Missouri

Sir:

. As a former instructor in two of the
edp schools in the San Jose area, I
must agree with Mr. Markham’s com-
ments (April, p. 22). There are, of
course, many areas he didn’t get into
specifically, such as a final examination
in one of the mentioned “accredited”
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Have you noticed which disc
memories your competitors
use now?

Five computer manufacturers and
six data systems builders have
adopted Data Disc memories as a
standard rapid-access peripheral

-storage.

They’ve discovered that Data Disc
memories cost about 35% less
than any other head-per-track disc
memory of equal storage capacity.
Complete machines, including
electronics, sell for 1/10¢ per bit
in quantities of ten.

Perhaps you wonder how a top-
quality machine can cost so little.
‘Well, cost per disc, per track, per
head or per drive is no less than
any other reliable memory. But
cost per bit stored is far less—sim-
ply because our “in-contact” re-
cording technique stores twice as
many bits per inch as older “float-
ing head” techniques.

“In-contact” recording—in which

heads ride in gentle contact with
a highly polished disc—is five years
old now. It has proven its long-

term reliability in hundreds of Da-
ta Disc memories now operating "
across the nation. We guarantee an
error rate less '
than 1 part in
10, and tests by
our customers
show typical er-
ror rates 1000
times better.

An¥-Series
head-per-track system

Our F-Series head-per-track sys-
tem comes with storage capacities
of 0.8, 1.6, 3.2 and 6.4 million bits.
It has an average access time of
16.7 ms, and stores 100,000 bits on
each track—enough to fill the core
memory of a small computer. And
the whole system fits in 834" of
rack space.

For complete information contact

_ Data Disc, Inc., 1275 California

Avenue, Palo Alto, California
94304, Phone (415) 326-7602.

DATA DISG
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The DAC 337
ACOUSTICAL COUPLER

This phone coupler
can do more for you

1. Packaging design and unique
filtering circuits gives supe-
rior noise rejection.

2. An audible check on circuit

: performance is provided by

an assurance speaker with

volume control. This also al-

lows for emergency line in-
terrupt.

3.Standard EIA (RS232B) or
teletype interface or readily
adaptable to others.

4. No delays waiting for expen-
sive permanent installation.

DATA COMMUNICATIONS SYSTEMS INC

4230 CENTRAL AVE. N.E:
MINNEAPOLIS, MINNESOTA 55421
(612) 788-9295
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schools which contained six questions,
three of which were wrong. These
were not typographical errors, but
rather errors demonstrating a complete
lack of understanding of the function-
ing of index registers on the 1401.

There is also a problem which the
people have who hire the graduates of
these schools, especially those firms
just going into the computer field. I
have several recommendations:

1. Standard entrance exams, ad-
ministered in such a way as to make
them reliable.

2. Eliminate instruction on eam
equipment and obsolete computers.

3. Require instructors to be profi-
cient with the language they are in-
structing, and with the machine upon
which the compiles and tests will be
run.

4. For the protection of the ulti-
mate employer and as a basis of com-
parison of the schools themselves, a
standard final examination should be
administered by one of our many pro-
fessional groups. This test should be a
program which the student would be
required to write and document, and
passing or failing would be based on
successful compilation and testing of
the problem program. It would not be
expected that the program function
properly on the first try (who among
us?) ; however the number of compiles
and tests to achieve success should be
noted.

These four suggestions should help,
and along with state licensing which
would make opening and operating a
computer school at least as difficult as
obtaining a license to operate a barber
college, could go a long way in remov-
ing some of the many problems in this
area.

Harry WELLMAN
Mountain View, California

Sir:
Congratulations on your wonderful ar-
ticle . . . It is about time someone

came out with an objective article on
[edp schools’] true value. I have been
a staunch opposer of these schools for
many years and I have finally found a
backer.

Henry N. LEHMANN

New York, New York

Sir:

I was quite shocked to open the April
issue to find the lead story a tirade
against the private edp school.

~ Other than your disclaimer on the
first page that the article is not “in-
tended to imply that all malpractices
are universal or are concentrated in a
single institution” the following 5%

pages proceed to tear apart the educa-
tional - services being rendered by
“edp” schools. A part of one page did
give credit to the Accrediting Commis-
sion for Business Schools.

I am somewhat puzzled by Data-
MATION giving credence, and in fact
emphasis, inasmuch as it is the lead
story, to a gentleman who himself is ap-
parently “unaccredited.” By what au-
thority does Mr. Markham set himself
up as the industry critic of edp schools,
other than the fact that he apparently
has served as an instructor in a private
school? ‘

Sir, are you mot interested in pub-
lishing an article which is positive in
viewpoint? Some schools are good
schools. I do feel that DATAMATION
owes the positive side as well as the
negative to the vast numbers of quali-
fied schools rendering an important
and essential service to our industry
and to the many sincere, ambitious
people with a desire to improve them-
selves.

LESLIE BALTER
School of Business Machines
Jersey City, New Jersey

cry in the wilderness

Sir: ,

“The End of OS” (April, p. 72) cer-
tainly hit the nail on the head. Prom-
ises . . . promises . . . promises . . . and
for what? For a system that uses exces-
sive core, has unbelievable run-time
overhead and has umpteen thousand
manuals, error messages and options.
The subtitle to the article was “Thou-
sands Wept,” but unfortunately, OS is
still alive (actually in'a semi-conscious
state), and that’s why today . . . Mil-
lions Weep! .
MARTIN A. GOETZ

Princeton, New Jersey

on critical reviews

Sir:

In answer to Christopher J. Shaw’s
comments in the Forum (April, p.
238):

1. The reason for pre-publication
reviews is to alleviate the practical
problems associated with publishing
the tremendous mass of scientific data
that is being generated. This was
valid, when journals were the only fea-
sible form of technical communica-
tions. DDC with its highly automated
facilities . . . has made a great stride
toward returning to the original objec-
tives of the learned journals (now
gone) . ..

2. The overwhelming majority of
R&D work is first published as a DDC
document—often two to three years be-
fore it appears in print, assuring a
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timeliness of these reports, not possible
with “learned journals.”

3. The publication delay for the
technical journals is now horrendous,
and not likely to improve. The major
source of this delay is the inordinate
time taken by the “critical reviewers.”

4. The reviewers cannot take the
time to properly evaluate the papers
they read for review. A half decade of
work is often judged in a half-hour.

5. The meat-to-garbage ratio (or
rather garbage-to-meat ratio) is not
significantly- better for technical jour-
nals than for the more open DDC pub-
lications.

6. A competent, objective reviewer
of a technical paper is harder to find
than a nickel cup of coffee. The most
likely person to review a technical pa-
per is one who is working closest to the
line of work presented in the paper to
be reviewed. If that paper obviates or
anticipates the results of the reviewer’s
own research, his objectivity will be af-
fected . . .

7. Any judgment of quality of a re-
search paper which results in its effec-
tive suppression (assuming that the
paper is really bad) denies the scien-
tific community the opportunity of see-
ing the incompetent researcher put-
ting his foot in his mouth.

8. One often learns and profits by
other’s mistakes and false starts. The
imposition of a review board for DDC
documents would eliminate the possi-
bility of publishing many new, radical,

brilliant, stupid, unpopular, tutorial,-

pedantic, narrow, overly-broad, philo-
sophical, incisive, etc. papers, that
would not be otherwise available. To
impose review on DDC is to impose
censorship . . . Freedom of speech im-
plies the freedom of bluster and
blather as a not necessarily evil neces-
sity.

9. The very real space limitations in
the journals forces the elimination of
valuable content . . . Often, the only
place that one can get the complete
story is in the original DDC publica-
tion.

10. It is a poor researcher who can-
not judge for himself that which is
good and that which is worthless. The
omnipotent saint that would judge for

us is often a mediocre graduate stu--

dent. ..

11. A basic tenet of Anglo-Saxon
(and generally Western) jurispru-
dence, granted to us initially via the
Magna Carta, is the right for a man to
be judged by his peers, and to face
those peers and accusers in open court
. .. This is guaranteed in the scientific
community by post-publication re-
views.

As an alternate suggestion, I would
eliminate the learned journals in their
present form altogether. Instead, we
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Ever wonder what .
everyone’s doing...on each job
...each hour...and how much

it's costing you?

with PROMPT
you can stop wondering
... You'll Know!

PROMPT, or Program Monitoring and Planning Techniques, is the new management
control package developed and application-proved by ARIES Corporation. PROMPT
provides detailed computerized reports to all levels of management so that they
know exactly what's happening at any phase of the program cycle . . : down to the
most basic task performed by each man, every hour of the day. Effective imnle-
mentation of PROMPT will drastically reduce expensive cost, manpower and schedule
overruns since it can accurately pinpoint these problem areas sufficiently in ad-
vance to enable rapid correction.

PROIMPT is adaptable to any computer operation,

PROIVIPT assures that all levels of management get the information they
need, when they need it, so that any problem can be quickly and efficiently-
corrected.

PROMPT optimizes deployment of available resources, and feeds back his-
torical data for estimating costs and evaluating individual performance.

PROMPT provides maximum return on your management investment while
being easy to use and economical to run.

If you're looking for a better way to plan, monitor and control
your projects, look into PROMPT. For complete information, write or call Mr.
W. Miller, Vice-President:

ARIES CORPORATION

PRODUCTS DIVISION Westgate Research Park
McLean, Virginia 22101 e Phone: (703) 893-4400 '
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should keep track of the number of
copies requested, in each field, of
DDC, or each paper published. We
should then publish the most re-
quested papers over the previous three
years as a form of honorarium to those
authors who have been judged by the
majority of their peers. Reprint re-
quests have long been a popular form
of keeping score. Since the most popu-
lar papers will have been read by
everyone anyhow, there is no need to
" republish them. The journals can
therefore be reduced to advertise-
ments, news items, and a one-page
tally of the scores.

Boris BEIZER

Pennsauken, New Jersey

Mr. Shaw replies: Mr. Beizer makes some valid
points; in fact | agree with all but nos. 2 and 5.
., But he seems to have missed my point: | propose
that the government support post-publication
review of the technical literature it sponsors; |
would oppose establishing a review mechanism
to decide whether these reports are worth
making publicly available,

the chess player

Sir:

Re “Chess and the Computer” by F. L.
Moullen (April, p. 65), it would be of

great interest to obtain the record of
moves for each of .the four games
played by the Soviet and U.S. com-
puters. It would be of further interest
to compare these records with some of
the historical classic games of attack
and defense.

Does it not follow that if “a com-

‘puter can be programmed to play a

perfect game of chess without any fur-
ther assistance from its designers” that
white would either win or draw all
games and that black could never win?
Or does the computer merely reflect
the chess skill of its designer?

Bruce E. KESTER

St. Louis, Missouri

Ed. note: Artificial intelligence experts tell us
in answer to your questions that 1) no one knows
whether a win is automdtic for the first (or
white) player; and 2) a perfect game of chess
or checkers has not been programmed. Although
a program directing the computer to explore
all possibilities to exhaustion would be fairly
simple to write, the computer would run on
that problem throughout the lifetime of the
vniverse. Because of this, the game of the com-
puter does somewhat depend on the skill of its
designer; however, since learning features are
built into most game programs, the computer
vltimately could be a superior player. Also, be-
cause of a computer’s speed, it is able to make
move decisions far more quickly than a human
player; and therefore would have an‘advantage
in games having time limitations.

See m . . . If your needs are immediate and your system

requires an executive terminal . . ..

Series compatible.

Brings the convenience of a sophisticated and advanced time
sharing computer into any office or business.

As a conversational Data Terminal the THIRTY —21 offers the highest
speed 1/0 rates in the lowest cost unit of its type on the market . .
ideally suited for applications requiring a conversational mode of
operation such as text editing, on-line inquiry and response, scuentmc
computatlon program writing and many other uses.

As an Executive Typewriter the THIRTY—21 provides quality hard copy
and complete type face selection in a compact 50 pound portable pack-
age. It does not require a special desk or console mounting. I1BM 2700

CORPORATION

457 FORBES BLV
SO. SAN FRANCISCO CALIF 94080

" FOR ADDITIONAL INFORMATION
CALL OR WRITE:
CARL A.PENNING, Dnrector of Sales
TEL. (415) 589-6913
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an open letter

Sir:

At the recent conference of the New
York Academy of Sciences on “The
Use of Data Mechanization and Com-
puters in Medicine” substantial prog-
ress was reported by several lecturers.
The currently -avdilable hardware
seems adequate, the medical knowl-
edge and software is rapidly develop-
ing. The aim of a national, and inter-
national health information network
with supporting data banks, seems to
be almost within reach. The great
problem we are faced with is to main-

DATAMATION .
94 So. Los Robles Ave
Pasadena, Callf.
91101

tain compatibility among the individ-
ual projects, Standardized criteria for
diagnosis, uniform coding of thera-
peutic procedures, patient identifica-
tion, compatible design of the data
bank are some important considera-
tions. Education of the health profes-
sionals to utilize the new technology;
education of the public to eliminate
the distrust of automation, fear that
privacyis in danger, are equally criti-

.cal issues. Coordinated planning is ur-

gently needed.

In order to facilitate communica-
tions in the area of planning a full ses-
sion of a symposium (to be held in
Bulfalo, New York, September 19-21,
1968) will be devoted to review the
currently available plans. The major
health agencies have responded
promptly to our call for plans. In this
open letter we want to invite opinions,
recommendations, plans from projects
concerned with medical data han-
dling. All material received will be
compiled in a semi-formal publication
which will be available to all inter-
ested parties.

E. R. GasrierLi, M.D.

Director, Clinical Information Center
and Assoc. Clinical Professor
Department of Social and Preventive
Medicine

Edward ]. Meyer Memorial Hospital
462 Grider Street

Buffalo, New York 14215
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FOR EDP PROGRAMMERS

Here they are: 3 new Wilson Jones program documentation
and verification tools. Desngned to make the programmers’ job
easier and more efficient in computer systems of every size.

Program
Verification
Organizer

For source documents, printouts
and control cards of irregular or
unmatched volume. Three sepa-
rate elements: a “Super-Flex”
Nylon Post Binder for 147" x 11”
unburst sheets; a “Super-Flex”
11" x 8'/2” prong fastener

“Source Book” with

a set of 6 Index
Sheets; and 10

insertable data processing Titles;
and. a clear vinyl 147" x 11”
Envelope for 150 parameter cards.
Loaded Organizers can also be
prepared-for filing in Wilson Jones
“Data-Rack” with the addition of
Hanger Sets.

No. 02-1411M.

$4.25 complete.

Program
Documentation
Binder

One-piece “Super-Flex” con-
struction for systems in which
source documents, parameter
cards, and the program printout
on 14 75" x 11" sheets are all of a
volume that can be housed in a
single unit. Occupies a minimum
of space...provides maximum
convenience. The printout side
can be loaded from top or bottom
as in a Wilson Jones nylon post
binder. The document side in-

" cludes a vinyl 11” x 8'/2”” Envelope
for control cards and an Index
with printed insertable Titles. 6

colors for coding source material.

No. 03-1411. $3.40 complete.

Control Card
Pocket-Indexes

Three 11” x 82" plastic pocket
Index Sheets. Each holds up to 40
punch cards. Pockets are stag-
gered to avoid bulking-up the
cards. Sheets have a tab for in-

sertable Titles, both to identify the

“cards held and to serve as divider

guides to the contents of loose
leaf “Source Books,” Documenta-
tion Binders and Procedure Man-
uals. Index Sheets keep control
cards nght with all related docu-
ments in the same sections of
ring or prong binders.

No.2-11.  Set of 3 sheets $1.95.

ASK YOUR OFFICE OR
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mation Network is a Burroughs B 5500 real-time
: message sw1tch1ng computer. As soon as it re- the ablhty to coordlnute a
_ceives data teletyped from 140 statewide termi- - ﬂow in recrl-tlme System _
nals by any one of the over 700 local lc:w—enforc-[’ ‘
~ ing agencies, that information is available to -
- ‘them'cxll warrants, (chxnted ‘persons, stolen cars, =

. CIRCLE 15 ON READER CARD '
16 ' , DATAMATION



: °§d
I :

. i - S

e |

NaMe caeeeercernnncuranneanaananaa—————————————————
CilYummruneunanccnaacanascanansnunnmnnnsasannnnannnne
;T /|, S

Address aeene.

|
:
|
I
]
J

stand there is no obligation and no representative

Send me your free catalogue by return mail. ! under-
will call,

Dept. D, 35 Mason St., Greenwich, Conn. 06830

American Technological Institute
-Subsidiary of F. D. Thompson Publications, inc.
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look ¥ ahead

FEDS MAY ADOPT
OWN SYSTEMS SIMULATOR

A new software package, S%, developed by Leo Cohen
Associates, may displace Scert as Uncle Sam's chief
computer system simulator. Scert's owner, Comress,
gets $175K/vear from just one federal user; there are
several others.

One virtue of S%, according to knowledgeable
sources, is that it simulates time-shared system
configurations much more accurately than Scert does.
Another virtue is that Uncle Sam owns S%; so, once it
became operational, the package could be used free by
all federal agencies.

The Army has qualified S® for second generation
system evaluation and is now testing its effectiveness
on third generation gear. But when this work is
finished, S® will still be only a model. According to
one estimate, $8~10K is needed to write the source=-
language programs needed to make it operational.
Additional funds and/or in-house manpower has to be
invested in a data base.

Cohen Assoc. has offered to take on this
programming chore. So has Metametrics Corp., a
recently formed consulting firm located in Washington.

Getting money to develop S® further apparently
isn't a major problem. Several federal agencies—
including Navy, Air Force, FAA, and GSA—are
interested in the package, and some are willing to
pick up part of the tab.

But the Army wonders whether computer
manufacturers will provide the system info needed for
the data base. Timing is another problem. The Army
has an immediate need for a simulator with the
capabilities of S%, and isn't certain that an
operational package can be produced quickly enough.
Whether the project can be justified as a long-term
investment is even more uncertain. Better simulators
may be coming down the pike. Reportedly, the Army
will reach a decision soon.

WHERE MONEY'S MADE
CAN IBM BE FAR BEHIND?

While GE has reportedly raked in handsome profits
with its time-sharing Information Processing Centers,
IBM's Information Marketing Dept. lolled with the
relatively unambitious Quiktran service on second
generation equipment. But now the giant bird swoops
in with Call 360, being test marketed in San
Francisco, New York, and several other cities. The
time-sharing service is on a 512K mod 50 with a
special t-s exec developed out of San Jose.
Coincidentally, the first language processor is Basic,
to be followed this summer by PL/I and Fortran.

The kicker is price: it's said that the same
problem in Basic will run on the 360 for 25-30% of
the cost of that on the GE 265. And storage charges
are 1/6 of the 265. Terminals are the 2741 and 33
and 35 Teletypes. ’
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ADDRESS?

NEW AL
Name__
We know you want Datamation to .
- follow you. If you're changing your Title_

business address, please use the
card at the right and mail it to us - Company
now. We need your old address
label, too. Paste it on the card (see
instructions) to facilitate handling.

Address..

City____
Your Sigt

Another CF
No-Break

COMPUTER
POWER
SYSTEM

DATAM.

TELEPHONE COMPANY BILLING COMPUTER in a
large West Coast City is isolated from incoming
power transients, fluctuations and failures by
this Ideal Electric CF (Constant Frequency)

b}/ IDEAL Elfcrﬁ/cl System. It is shown above with its control

tecccssecsscsesssscsessssesere panel before shipment from the factory.

RATING: CF Systems can be fitted to the needs of many
types of computer installations and other criti-

TYPE CF#2 150 KW 208/120 VOLTS cal load applications including communications,
3-PHASE 60 CYCLE refining, missile and satellite support systems.

SPECIAL REQUIREMENT:
Must allow operation for 60 seconds
at rated frequency, voltage and load

after failure of input power.

Computers will not operate dependably if there is the slightest distur-
bance in the electric power supply. So if you want No-Goof computer
performance, you need an ldeal Electric No-Break CF Power System.

These patented systems supply regulated voltage and constant fre- Whatever your work in infor
quency—without batteries or other external power—to carry over short ADP Glossary. It gives you ¢
power interruptions up to 30 seconds or more, or to provide time to daily EDP use. It covers the |
transfer from preferred power to auxiliary or stand-by power. They are tronics, communications, sys
;\ga}i(l‘:lavb;: in tvr\:olé);osi; v;ypes with several variations, and in ratings from This glossary has provided
. roug : students as a reference to s
If your computer gets its orders on-the-spot, an Ideal Electric CF System familiarity with the speciali:
can save valuable time. If data is transmitted to your computer from venience for customer, prosy
remote locations, it can prevent disaster. Whatever your special power preparing or evaluating propc

problems might be, we invite you to use our abilities and experience

in solving them. Please use the attached coup

For more information on how we can serve you, and for a copy
of our bulletin on CF Systems, telephone us at (419) 522-3611
or write The Ideal Electric & Mfg. Co., Mansfield, Ohio 44903.

===\ IDEAL ELECTRIC

BEAL 3 SVETENS TAKE DVTR

35 N
Pleas

Name
Addr
City_
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look ahead

- DATA BASE FANS
AWAIT NEW MASS MEMORY

IBM USERS PRAISE
HARDWARE, BOO SOFIWARE

MATRIX REJECTS 360/65
— T PLUGS GE 635

NEW ON-LINE DISC
NEARLY READY

SOFTWARE HOUSES BATTLE
FOR WESTERN UNION

June 1968

Univac has been demonstrating a mass memory which
could permit economic on-line storage of massive
files. The unit uses a magnetically coated card held
in two cartridges with a capacity of 250 megabits.

Air jets control the movement of the card until it
floats over a revolving drum which has head-per-track
read-write heads imbedded in its surface. Two cards
can be so positioned with some of their movements
masked. Access time: 200 msec, plus 8.5 msec for drum
rotation. Machining of the drum surface, plus absence
of tricky, expensive and wear-prone mechanisms and
no-contact read/write, suggest low manufacturing cost,
high reliability. Reportedly, the method would offer
storage at half the cost of mag tape. A four-drum,.
four-cartridge unit will -offer one billion bits.

4,
It looks as if IBM isn't dedicated to enhancing

Fortran's popularity under 0S/360. Release 14
eliminated an "elegant facility" for automatic
function typing in Fortran H which shot down a number
of user programs developed under previous revisions.
And so far, said one user, the releases have been -
"dirty"—release 13 Fortran H had 2000 known compiler
errors. ' '

Meanwhile, at Goddard Space Flight Center, 360/95
hardware is going great guns with almost no down time.
The system has one megabyte of "flat film" memory (120
nsec access) and 4 megabytes of core (750 nsec
access), two 2314 discs, 2301 drum, 2321 data cell and
12 tape drives.

The Los Angeles service bureau of Matrix Corp. has
returned to IBM a purchased /65 with 512K byte core,
16 tapes, 2314 disc and four 2311 discs plus assorted
peripherals. '

Noting that the /65 "does not meet our
requirements," a Matrix memo suggests that clients who
wish rapid turnaround for debugging on site convert to
the company's 635, which has "consistently outper-
formed other third-generation computers in terms of
cost per computation because it is a true multipro-
gramming machine. The turnaround time has always been
shorter than we could provide on our other equipment."

The 635 has a 128K-word core, 70-million
character disc, 16 tapes and a Datanet 30, plus
peripherals. :

Infant Computer Peripherals Corp., San Diego-based
disc system maker (see March, p. 149), is on-line
testing its first unit, the DSU 8100, will sneak
preview it next month. The (flying) head-per-track
drive features sealed 25- or 50-megabit modules which
can be added or changed on site. ZEach unit can be’
accessed by up to three computers; that, plus fast
access and expandability to 200 megabits, could make
the 8100 popular in on-line applications such as
message switching, and time-sharing program swapping.
Costs on the 8100—due for initial deliveries this
fall—will range between .03 to .1l¢ per bit. The
company will also offer a cheaper movable arm version.

The announcement last month of an agreement in
principle of a merger of Computer Sciences Corp. and

Western Union came the day that University Computing
Co.'s tender to buy 750,000 shares of WU stock at $44

(Continued on page 167)
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<€~ FOR RAYTHEON CIRCLE 17 ON READER CARD

ONE WAY TO HELP

Although the following is a guest editorial, it reflects our thoughts and feelings.
We: believe that an industry which so profoundly affects the lives of so many
people has a clear obligation to take the lead in improving those conditions
under which all citizens seek the dream of the American democratic system.
For another view on how the computer industry can so move, we urge you
to read this month’s. Forum on page 180. And we urge you to act on both
proposals.

Most often, this page is filled with a commentary on some aspect of the data
processing community or some admonishment to its members. I think it is
necessary, however, to comment on an event that occurred outside of our tech-
nical purview, but nevertheless should have a lasting influence on all members
of our community.

Martin Luther King deserves to be remembered so that his dream that the
equality of man must be recognized and must be accomphshed through orderly
tactics can become a reality.

As an industry, we have not been a powerful force in his movement, but
we must not let this fact diminish the duty each one of us has to promote this
international standard of equality.

Our profession, like most other technical activities, is fortunate in the sense
that our basic tool is color blind, and that our corporate entities recognize. a
man’s value is related, among other things, to his knowledge and experience.
This technology buffer, this artificial shield, ostensibly allows us to practice
our chosen profession without much regard to race, color or creed. And it is
just this enveloping technical insulation that requires each of us to do more.

Of great importance is the recognition that should be given Dr. King’s cause
by progressive industry in general and the computer industry in particular.
Here is an opportunity for computer professionals to announce their belief in
the principles of equality, to eschew complacency.

Individuals and societies can only do so much. ACM has its guidelines for
professional conduct and ar1ps and 1EEE sponsor awards for excellence in tech-
nical contribution to the field. Similarly, individual corporations are constrained
in the extent of their contribution. IBM made a splendid gesture in mourning
the passing of Dr. King by closing its doors for a day. But, I maintain, it will
take all of us—individuals, societies and corporations—to construct from the
computer industry as a whole a meaningful tribute to the continuing dignity
of man in the memory of Martin Luther King.

I propose, therefore, the establishment of the Computer Industry Martin
Luther King Fund to provide a college education in the computer sciences to
an individual nominated and chosen by the Southern Christian Leadership
Conference.

By so doing, all of us as individuals and as societies and as corporations can
singly and collectively make a positive contribution to the cause of equality.

—HowArD BROMBERG
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LOW-COST
REMOTE

CRT TERMINALS

by D. J. THEIS and L. C. HOBBS

Man-machine interactive computer systems, now
being installed and used in significant quantities,
have created a considerable interest by users in
remote display terminals suited to their needs.
This article presents a survey of available low-cost re-
mote computer display terminals and their relevant hard-
ware characteristics. The display terminals included in this
article are restricted to low-cost units selling for less than
$20,000. The cost of the terminal used in this article is
restricted to the equipment on the remote end of the com-
munications link, not including the modem.

The accompanying comparison charts show that a large
selection of low-cost terminals is in inventory now. In-
creased demand is anticipated for terminals for use in
many different applications such as time-sharing systems,
computer-aided instruction facilities, on-line reservation
systems, on-line banking systems, inventory control sys-
tems, etc. )

Why do users want more expensive terminals instead of
typewriter or Teletype terminals, which are very common-
place today? One prime advantage of crt terminals is the
fast reception of messages at maximum telephone line rates
—120.to 300 characters per second versus 10 to 20 charac-
ters per second for Teletype or typewriters. This allows the
user to inspect and assimilate messages at a much faster
pace, thus permitting the operator to spend less time star-
ing at the messages. Another major advantage of crt termi-
nals is the ability to selectively delete and change charac-
ters or words in desired records or files. Quietness is also an
attractive characteristic. The major disadvantages are high-
er cost and difficulty in obtaining a hard copy capability.
Several manufacturers are offering as options various equip-
ment approaches to meet this latter need.

Modern display terminals have been developed by com-
puter companies, by companies producing sophisticated
display systems, by military systems contractors, and by
small companies that are offspring of the other types.
These companies have considerable experience designing
and producing equipment to interface as an integral part-
ner of a computer and/or reliable crt displays with proven
operator flexibility for use in communicating with the com-
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puter or other systems. Hence, today’s remote terminals
represent the product of many years” evolution and experi-
ence. The major problems today stem not from hardware
but rather from lack of adequate software and lack of
sufficient widespread user understanding of terminal appli-
cations and potentials.

two main categories ‘
Remote low-cost display terminals can be categorized
into two types: stand-alone and multi-station configura-
tions. “Stand-alone” refers to one terminal at a remote loca-
tion tied to a computer via a communication link; “multi-
station”. refers to more than one terminal at a particular
location sharing some common storage and control logic. In
the multi-station configuration, a large controller is usually
shared between the terminals at a site, but the stand-alone
terminal includes its dedicated built-in controller. It should
be noted that some units can be configured either way

Mr. Theis is a senior consultant
with Hobbs Associates, Inc. He
has a BS from UCLA and an
MSEE from the Univ. of South-
ern California; he is also a
registered professional engi-
neer in the state of California.
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with slight equipment modifications. Both types of termi-
nal configurations are included in the survey.

The equipment characteristics are grouped into five
basic categories: ‘

1. General characteristics

2. Terminal memory

3. Editing features

4. Transmission characteristics

5. Options

In addition, purchase and rental prices for stand-alone
terminals and for one terminal with the prorated share of
the controller in the maximum multi-station configuration
are also included in the table. These prices supplied by the
manufacturers are intended to include all the necessary
equipment on the remote end of the communications link
(except the modem itself) to make the display terminal
fully operational, but these have not been verified in detail
for each terminal included.

Mr. Hobbs is president of
Hobbs Associates, Inc. He was
previously with Aeroneutronic
as manager of dp engineering
and has. also held positions
with Univac and RCA. He has
a BSEE from Georgia Tech;
MSEE from the Moore School,
Univ. of Pennsylvania; and an
MBA from the Wharton School
of Pennsylvania. '
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effecting interactive systems

The general characteristics include display size, charac-
ters per line, lines per display, maximum number of char-
acters displayable, character size, brightness and contrast
ratio. These are self-explanatory and are determined by

user requirements, environment, and aesthetics. Ease in

formatting the display is dependent upon the maximum
number of characters that can be stored and displayed in
relation to the maximum number of character positions on
the screen. There is a continuing demand for larger screen
size; but since it takes a certain voltage or current for each
inch of electron beam deflection across the screen, circuitry
problems arise because of the higher voltage or current
required. This results in higher cost so there is a limitation
on the screen sizes that can be offered at a reasonable
price. Some manufacturers are offering either vertical or
horizontal orientation of the crt viewing screen to suit the
customer’s application. Display size is given in inches for
width and height, respectively, and character size is given
in inches for the height and width, respectively. Display
size could also be specified in terms of viewing area (i.e.,
square inches) instead of width and height.

producing the image

The character generator technique used with these types
of terminals is usually a 5 x 7 dot matrix, a stroke method,
or a monoscope. Many trade-offs are involved in the selec-
tion of the appropriate technique to best meet the over-all
specifications. These trade-off considerations include char-
acter generation rate, size, number of character types,
complexity and quality of characters, number of displays
being driven by the character generator and changeability.
A 5 x 7 dot matrix method writes the character by bright-
ening the proper combination of spots in the 35-dot matrix.
Character generation rate can be increased in this method
by limiting the number of dots used to make up each
character, but the character quality will not be as clear as
with other techniques.

As the name implies, the stroke method utilizes a series

(Continued on page 28. For Characteristics Charts
- see pages 24 through 27)
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CHARACTERISTICS
OFF LOW-COST
REMOTE CRT TERMINALS

Bolt Bunker-  Bunker- Bunker-  Burroughs coc cbC Computer  Conrac General Honeywell Honeywell IBM " IBM
Beranek Ramo Ramo Ramo Communi- Electric
& cations,
Newman Inc.
Model No. Teleputer 203 or 211 or BR-700  B9351-2 216 217 CC-30 201 Data Net 303 311 or 2260 2265
204 212 760 Mod 1
Type of Unit Console Desk- Desk- either either Desk- Console Desk- Desk- Console Desk- Desk- Desk- Desk-
: top top configura- configura- top top top top top top top
tion tion
GENERAL
CHARACTERISTICS
- Display Size 3.1x3.1  7.75x550 4.75x3.75 7.75x550  12x9 " 8x6 8x6 depends  7.5x8.5 8.0x6.3  7.75x5.50 4.75x3.75  10.5x9.5 9x7.5
(inches—w&h) : on t.v. and
@ monitor 18.4x13.8
) ) used
SDot Diameter 12 12 24 15 25 not not varies 10 15 not not 12 18
(mils.) specified  specified depending specified  specified
on CRT
used
Characters 25 32,42, 8, 16, 64 80 50 or 50 or 40 37, 40, 46 ‘64, 32, 32, 16, 40 64 or 80
per Line or 64 320r42 80 80 or 80 ) 160r8 or8
No. of Lines 20 4,89, 2,4,8, 15 25 200r13  200r13 20, 24 16, 16 4,8 16 12,8,4 12,8, 4 6 150r12
of Characters or 12 9orl : or 8 or é or2 ord '
Maximum No. of 500 768 ' 384 960 2000 1040 1040 800, 640 1196 768 384 960 960
Characters 960
Displayable
Character Size 13x.10 .13x.09 .11x.08 .13x.10 A5x.115.  25x.125 ©  .25x.125 varies  adjustable .16 or.26 adjustable adf’ustable .14x.094  .178x.126
(inches—h & w) : depending  up to J20r.19  125t0 125 to ,or
on CRT .25 .250 250 - .148x.105
used
Character stroke 5x7 5x7 | 5x7 stroke 5x7 5x7 5x7 5x7 5x7 5x7 5x7 5x7 stroke
Generation dot dot ~ dot ’ dot dot dot dot dot dot dot. dot. :
Technique matrix matrix matrix matrix matrix matrix matrix matrix matrix matrix matrix
Deflection Method Random EM ES EM EM EM EM EM EM - EM not not EM EM
: Scan : available  available
Brightness 7 adjustable adjustable not 50 75 75 adjustable 50 75 not not 64 not
(foot lamberts) i specified specified  specified specified
Contrast Ratio 4:1 10:1 7 10:1 not 10:1 8:1 8:1 adjustable not . 20:1 not not 2.63:1 not.
specified specified specified  specified specified
TERMINAL’ ’ ’
MEMORY
Type of Memory Storage- Delay  -Delay Drum Core Delay Delay Core Delay Delay Delay Delay Delay Delay
type CRT  Line Line Line Line Line Line Line Line Line Line
Memory Size — 768 768 384,000 1024 1000 1000 1024 1000 2012 768 768 960 _ 960
(No. of Characters) B
Memory Refresh — 46 46 60 60 50 50 60 60 30 42 42 30 54
Rate (frames per .
second)
EDITING
Character Insert no no no no yes yes yes ‘no no no yes yes no no
Line Insert no no no yes Yes “no no no . no no no no no .no
Character Delete no yes yes yes yes yes yes no yes yes yes yes yis yes
Line Delete no yes yes yes T oyes . no no no yes "yes yes yes ne no
Cursor no yes yes yes "yes yes yes yes yes .yes yes yes yes yes
Type of Cursor no non- non- blinking non- non- non- non- blinking  Flashing - all 35 all 35 destructive destructive
destructive destructive . destructive destructlve destructive destructive non- Horizontal dots dot ornon-  ornon-
destructive Bar’ lighted Ilghted destructive destructive
Split-Screen no no no yes no no no yes no “yes yes yes no no
Capability .
Partial Transmit no optional yes . yes yes yes yes yes yes yes yes yes no no
Capability : .
Tabulation Feature no optional yes yes “yes no "no yes optional yes no , no no no
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NCR Philco Philco Philco Raytheon  Raytheon RCA RCA Sanders  Sanders  Scientific Stromberg- Transistor Transistor Tr Univac
’ Associates Associates Data Carlson  Electronics Electronics Electronics
Inc. Inc. Systems Corp. Corp. Corp.
795 D-20 D-21 D-22 DIDS DIDS 70/750 70/752 620 720 7550/7555 ,8C-1110 S-128 S-256 S-512 Uniscope
401 402 300
Desk- Desk- Desk- Desk- Desk- Desk- Desk- _ Desk- Desk- Desk- Desk- Desk- Desk- Desk- Desk- Desk-
top top top top top " top top top top top top top top top top top
i : (or rack)  (orrack)  (or rack)
7.5x9.5 10.4x7.4  10.7x9.0  18.4x13.8  8.5x6.5 8.5x6.5 8x5.6 8x6 7.5x9.5 7.5x8.5 10x7 10x10 9x6.5 9x6.5 9x6.5 10x5
20 not not not not not 10 10 20 20 15 not 25 25 25 12
specified  specified specified specified  specified ’ specified
64 32 64 32 or 40/80 40/80 27, 54, 54 52, 64 52, 64 upto 86  upto80 16 16 32 64
64 80, 81 or 84 or 84 .
32 24 24 12 or 16 13 13 5,6, 10, 20 32, 40 32 0r up to 32 up to 35 8 16 16 "8orl6
) 12,20 40 i
1024 768 1536 512 520/1040  520/1040 1080 1080 768 25%2:"412 2048 1000 128 256 512 1024
) or :
12x.09 21x.20 26x.11  .517x.359 adljézstzagle édligstggle .12x.085 .14x.10 .13x.08 13x08  .125x.125  .130x.07  .375x.250 .375x.250 .234x.156 .15x.113
.15x.. 15x.! . .
stroke 5x7 5x7 5x7 mono- mono- mono- mono- stroke stroke mono- Charac- stroke stroke stroke stroke
dot. dot dot scope scope scope scope scope tron
matrix matrix matrix ’ :
EM EM EM EM EM EM EM EM EM EM EM EM EM EM EM EM
30 75 75 75 50 - 50 50 50 30 30 20 40 36 36 36 50
not_ 15:1 15:1 15:1 not not 6:1 6:1 not not 5:1 200:1 12:1 12:1 12:1 10:1
specified specified  specified specified  specified :
Delay Delay Delay Core Delay Delay Delay Delay Delay Delay Delay Delay Core Core Core Core
Line Line Line Line Line Line Line Line Line Line Line
1024 768 1536 2048/4096  520/1040 520/1040 8640 1080 768 1024 - 2048 111 128 256 512 1024
46.5 60 60 60 67 67 60 60 60 46.5 50 50 63 63 60 60
yes no no fio yes yes yes yes no yes yes yes yes yes yes yes
yes no no yes no no yes yes no yes yes yes yes  yes yes yes
yes yes yes no yés yes yes yes yes - yes . yes yes yes yes yes ’ Yes
yes no no yes no no - yes yes yes yes yes yes yes yes yes yes
yes yes yes yes yes yes “yes’ yes yes’ yes yes yes yes " yes yes yes
non- caret caret caret blinking  blinking non- on- non- non- blinking non- lashing  Flash Flash non-
destructive " destructive destructive destructive dg?}rld;tive destructive destructive
inking
yes no yes no yes yes yes " yes no yes yes 4yes no no no yes
yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
yes  _ optional optional  optional yes yes yes yes yes yes no no no no no yes
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" (Chart continued on page 26)
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CHARACTERISTICS ... .

Bolt Bunker- = Bunker-  Bunker- Burroughs cbe cne Computer  Conrac General  Honeywell Honeywell IBM 1BM
Beranek Ramo Ramo Ramo Communi- . Electric
& - ’ cations,
Newman Inc, -
Model No. Teleputer 203 or 204 2110r212 BR-700 =~ B3351-2° 216 217 CC-30- 201 Dat7aeglet 303 311 or 312 ’3]2%0]' 2265
: d : il o
TRANSMISSION
CHARACTERISTICS
Transmission Rate 2400 1200- 1200- 600- 150 to 2400 2400 up to 1200 1200 1200 1200 1200 or 1200 or
(bits per second) 2400 2400 2400 4800 500,000 (others 2000 2000 2000 2400 2400
. char./sec. optional) 2400 2400 2400
Transmission Pro- ASCH ASCII ASCII ASCII BCD BCDor - ASCIH ASCII ~ ~ ASClI ASCII ASCH ASCI ASCHI
Code grammed ’ ASCII !
Transmission Mode FD HD HD HD either HD HD HD HD either HD HD HD HD
(haif duplex, ' (others
full duplex, other) optional)
Type of Modem 201B 2017202 2017202 ~ 2017202 100 series  201A1B 201A1B 100,200 202C or D Dataphone 202 202 202D1 202D1
’ 201 or 300 (others 201 201 201B1 201B1
202 series optional)  201A, 201B .
-~ 202C, 202D
OTHER
FEATURES
Q/Nbor Eypewriter standard  standard  standard  standard  optional  standard standard optional stapdard standard  standard  standard  optional.  optional
eyboar . : ’
Function Keys standard  standard  standard standard  standard no no no standard  optional - standard  standard no no
Overlay Capability no yes yes - no yes no no no no no no no no no
Hard Cqby Capability optional optional optional optional optional optional - optional optional optional optional optional optiona_l optional  optional
Vector Generation standard  optional  optional no no no no no no " no “no no no no
Graphic Input Grafacon no ‘no no no no no light pen no " no - no no no no
Capability Digital '
Tablet
STAND-ALONE no no no no yes noe yes yes yes yes no no no yes
TERMINALS .
Model No. for o= — — — "'B9351 — 217 CC-300 201007 760 — — — 2265
Minimum of
Configuration CC-301 .
Price of Minimum — — — — $12,980 — $12,000 $6,845 $7,500°  $24,820 — — — $15,050
Configuration - o
Monthly Rental , — - — — $295 - $330 not -not $620 — - - $380
for Minimum ’ available  available
Configuration -
MULTI-STATION yes yes yes yes es es no " no no yes yes es ‘yes no
TERMINALS Y Y. yes
Model No. of — 204 212 BR-700 9351-2° 211 — — —- DTU761 303 311 or 2260 —
Terminal 312 i
Model No. of not 222 222 BR-700 9351-9 216 — — — DCU760 323 323 ' 2848 -
Controller specified 223 or 223 or : : T
224 2
Minimum No. of 1 1 2 1 1 1 — — — 1’ 1 1 1 —
Terminals Handled
by one Controller
Maximum No. of 32 108 108 16 64 12 — — — "32° 48 48 24 —
Terminals Handled . . ) '
by one Controller
Price of Controller $182,250  $343,640  $187,580  $95550  $408,080  $75,050 — — — $101,240  $158,620  $128,860 - $102,500 —
and the Maximum N - ’
No. of Terminals ’
Monthly Rental for $6,080 $10,446 $7,206 not $7,820 $2,345 — — — $2,655 $4,375 $3,703 $2,189 —
Controller & Maximum available . ’
No. of Terminals o :
Price per Terminal $5,700 $3,180 $1,730 $6,500 $5,990 $6,250 — — — $3,160 $3,300 $2,680 $4,270 —
in Maximum Multi- . N . - .
Station Configuration
Monthly Rental per $190 $97 T $67 not " $122 $195 — — — $83 $91 $77 $91 —
Terminal in Maximum . available '

Mutti-Station
Configuration
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NCR Philco Philco Philco Raytheon  Raytheon RCA RCA Sanders  Sanders  Scientific Stro,mberg- Transistor Trapsistor Transistor  Univac
Associates Associates Data Carlson  Electronics Electronics Electronics
Inc. Inc. Systems Corp. Corp. Corp.
795 D-20 D-21 D-22 DIDS DIDS 70/750 70/752 620 720 7550/7555 SC 1110 S-128 $-256 S-512 Uniscope
401 402 300 .
1200 110.  1200/1800 1200 1200,/2400 1200 2400 1200 110-1800 110, 1000, 7550:150 100- 1.6MHZ 1.6MHZ 1.6MHZ 2000/2400
1800 : 2000-2400 . 1200, 1800, 7555:1800 1.1MHZ )
2400 . . 2000, 2400 i ’ o
ASCII modified ASCHI modified AsCll ASCII © ASCII ASCI ASCII ASCII ASCII ASCII any any any modified
ASCII . ASCH ,70r8 6,70r8 6, 70r8 ASCH
) bit code  bit code bit code
HD HD HD HD either - HD FD HD HD HD either either HD HD - HD HD
202C1 103A2  202D1/201 202D1/201 201A/B 202€/D 2018 202C Dataphone 103,201, 103 and Dataphone RS232B  RS232B  RS232B 201A
dptional optional 202D 202 202 compatible compatible compatible 201B
series
standard  standard  standard  standard  standard - standard  standard  standard - standard  standard  standaid standard optional  optional  optional  standard
standard  standard  standard  standard  optional  optional no . no standard  standard  standard standard  optional  optional  optional  optional
no no no no no no - yes _yes ) yes yes no no no no no no
optional no optional no standard  standard optlonal optional optional optional optional optional no no no no
no no no no no . no no no no no no o no no no no
no no no no no no no no no no no no no no no no
no yes yes no yes yes no yes yes no yes yes yes yes yes yes
— D-20 D-21 — 401 402 — 70/752 620 — 7550/7552  SC 1110 S-128 S-256 S-512 3528-00
— fiot $9,200 —_ $4,928 $6,000 — $8,325 $5,400 - $10,000/ - not $4,890 $5379  _$5,868 $15,140
available . . . . $12,500 available )
— not not — $123 $167 — $190 $180 — $225/$285 not not not not $410
available  available available available available available
yes no no yes yes yes yes no no yes no yes no no no yes
795-400 — - D-22 401 402 ) 70/i50 — — 708 — — — — —_ 3527
795-100 — — D-22 425 425 70/751 — — 701 — Sc 1110 — — — 5020-00
or or .
450 450 o
1 — — 3 1 1 2 — — 1 - 1 — — — 1
12 - — 7 64 64 48 — — 12 — 24 — — — 48
$66,850 — — - not $307,800  $307,840  $274,950 - — $45,050 — not .. — — — $267,865
available available
$1,910 — — not not ot not — - $1,330 — not — — - $8,330
available available available $5,850 available
$5,560 — — not | $4,800 $4,800 not . — $3,800 — not — — — $5,600
available . $5.730 available
$159 — — not . not not not — — $120 — not - — — — §173
available available available $122 available
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REMOTE CRT TERMINALS . ..

of strokes for defining each character. Each stroke is gen-
erated from a voltage matrix network which provides a
time-varying voltage to drive the X and the Y beam deflec-
tion circuitry. This method is much better for generating
complex symbols than is the 5 x 7 matrix method, although
the character generation rate is slow.

The monoscope generates each character via an image
drawn in ink on a target anode. A secondary anode collects
this image as an electric current which is converted to a
standard video signal. This technique also produces quality
characters at slower character generation rates. Since the
character quality is a function of its size, how it’s gener-
ated and what the user’s application requires, the decision
is ultimately a compromise between character quality and
cost. One manufacturer uses a version of a shaped beam
tube, which produces very legible and distinct characters.

Methods to deflect the image-producing electron beam
across the face of the crt are electromagnetic, electrostatic,
or a combination of both. Electromagnetic coils limit the
spreading of the spot size on the face of the crt, which
provides higher resolution than obtainable with electro-
static tube techniques. High speeds are easier to achieve
with electrostatic deflection, but the linearity is not as good
(i.e., the image quality suffers). Magnetic deflection is
usually employed in high performance displays because of

the improved linearity and image quality, but this requires .

more expensive circuitry.
Brightness is a function of the character generation rate,
character generation technique, character size, and the in-

herent characteristics of the crt. It is specified in foot-lam-

berts and ranges between 10 and 100 for these types of
terminals. Since contrast ratio is a function of the direct
incident screen light, which in turn is a function of the
lighting condition in the room, it is difficult to compare
units meaningfully on the basis of contrast ratio.

The type of memory used to maintain a flicker-free view-
ing screen for all the crt displays included in this survey
requires a refresh rate of 30 to 67 times a second and is
usually either a magnetic core memory or delay lines.
Needless to say, it is usually not practical to have the
‘central computer pérform this function although this has
'been done in some special cases. The size of memory de-
pends on the maximum number of displayable characters
and on how the memory is organized internally. One effici-
ent organization, called non-spatial memory organization,
requires memory capacity only for all of the displayed
characters plus some control characters. This eliminates the
need for more memory to store any and all blank character
positions. One exception to using either magnetic core or
delay line memory for refreshing the display is the BB&N
Teleputer Terminal, which uses a storage-type crt. A stor-
age tube retains the image generated on. the face plate for
several minutes. This saves. the cost of an internal memory,
but selective erasure of characters on such a tube is at
present not economically practlcal Tektronix offers two
storage tube displays for use in terminals but does not offer
a complete operating terminal.

editing cind control

Editing capability is a very important feature on any
display terminal: In some applications, the display terminal
is only used as an information inquiry device, but in other
situations a large amount of program text or data manipu-
lation may be required. Most units in this survey have
some kind of character and/or line insert/delete capability.
Each device incorporates a cursor of one type or another to
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indicate the character position upon which the operator is
editing. From there, the units vary considerably with dif-
ferent types and kinds of editing features available to the
user.

In addition to the 36 basic alphanumeric characters
each unit uses several control characters such as carriage
return, tab, space, back space, character delete, line erase,
character insert, etc. Some of the more versatile units pro-
vide an insert function which spreads the existing text to
allow additional characters to be inserted between the cur-
sor and the preceding text. Similarly, many provide a de-
lete function which allows the user to drop unwanted data
from the displayed material. Character insert usually
causes all characters to the right of the cursor to be shifted
one place to the right, leaving a space at the cursor for the
character to be inserted. Character delete will drop the

" character marked by the cursor. Line erase will enter

blanks starting with the cursor and all following character
positions to the end of that line.

The cursor is a visible indicator used to inform the oper-
ator where the next operation will take place on the screen.
Cursors vary from a blinking underline marker to brackets
around the next position to be acted upon. Cursors fall into
two types: destructive and non-destructive. Destructive re-
fers to the erasure of a particular character when the cur-
sor is moved to that position, whereas non-destructive re-
fers to a cursor positioning scheme where the character is
not automatically erased. Some units in this survey provide
additional control keys to move the cursor about the screen
quickly instead of keying repetitiously across each line.

Split screen allows the display screen to be divided up
into segments for presenting multiple messages. This fea-
ture permits the operator to edit and retransmit individual
messages. Partial transmit capability. permits the operator
to transmit only a particular part of the displayed informa-
tion. Specifically, the portion transmitted is that betweén
the cursor position and the end of field symbol.

The tab feature is not available on many of the terminals
included in this survey. On the units that do have a tab
control key, its characteristics vary. Tab is essentially a
positioning key that allows the user to move the cursor
forward until a special tab stop is reached. One unit, the
Burroughs 9351, offers a variable tab position capability as
an option.

Other featurés that are offered as either standard (m-
cluded in the basic price of the unit) or optional equip-
ment in remote terminals include typewriter keyboards of
one kind or another, function keys to facilitate certain
kinds of operations that are quite often needed for a speci-
fied application, and overlay capability which can provide
a format on the screen to aid the operator in his interaction
with the computer.

Almost all applications for remote crt terminals require a
typewriter keyboard to compose messages sent to the com-
puter, but some manufacturers offer the keyboard as an
option depending upon which function keys or other spe-
cial keys the customer may need. Function keys give func-
tional flexibility to the operator—whlch saves time, saves

tion keys available on these units varies from a few to more
than 40. .

Hard copy capability is one major advantage of Tele-
type or typeWriter terminals (without a crt) that can only
be matched in remote crt terminals by incorporating spe-
cial equipment such as small printers, typewriters, or some
kind of photographic techmques There are many user re-
quirements in which hard copy is an essential feature.to do
the job properly. ,

Vector géneration and graphic input capability are two
features not presently available on low-cost (less than
$20,000) remote crt terminals. Vector generation is the
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means for producing continuous curves on the face of the
crt. They are used to indicate time-varying functions or
graphic drawings of one kind or another. Both these fea-
tures are readily available on many higher-priced display
equipments which are not included in the scope of this
article. However, a few of the units included in this survey
are capable of drawing continuous vertical and horizontal
lines. This allows the generation of X-Y graphs, bar charts,
and other simple diagrams. With a little imagination, the
programmer can even generate some animated caricatures.

transmission rates .

Remote terminals, by definition, imply transmission of
information. These units normally communicate over tele-
phone lines, although in some cases the computer is close
enough to use its own special coaxial lines. All terminals
surveyed except one, the CDC 210 Series, use the ascn
character code format for data communication. asci is
an eight-bit code which uses the eighth bit for parity
checking to verify that data transmission has been main-
tained. The standard voice grade telephone lines used in
business establishments today permit 150, 300, 600, 1200,
1800, and 2000 bits per second to be transmitted serially.
Sometimes, the transmission rate of one bit per second is
referred to as “baud” although that is not an exact relation-
ship. Leased Telpak lines provide higher transmission
rates, starting at 2400 bits per second.

Sincé transmission rates are strictly a function of the
telephone lines and the equipment (modems or data sets)
attached to each end of the telephone lines, the choice
between dial-up lines and their associated modems versus
leased lines is a matter of a cost/performance evaluation of
such factors as the need for all terminals to be on-line
concurrently, the average daily time these terminals are
edach used, and the distance to the central computer facil-
ity. . . i

The staridard telephone voice channel has a 4KC band-
width; so it can handle up to 18 Teletype units, each
operating at speeds of 5 to 10 characters per second. To
accommodate remote crt terminals which require at least
100 characters per second, the voice channel is committed
to a single terminal unless higher transmission-rate equip-
ment.is used. The general relatlonshlp of transmission rate
to bandwidth is fundamental ih communication theory.
When a voice channel is tied up for one terminal, that
channel can be used in one of two ways—half duplex and
full duplex. Half duplex refets to data transmission re-
stricted to one direction at any one time interval; for full
duplex operation, the channel is divided into two parts—
the lower half of the channel is for transmission and the
upper half is for receiving. Full duplexing provides the
terminal with immediate interrupt capability, which is not
possible with half duplex techniques. Methods of com-
municating the data over voice grade lines falls into two
types: asynchronous and synchronous. The asynchronous
method incorporates specml characters preceding and fol-
lowing each character; in this manner, arbitrary time in-
tervals can exist between each character transmission. This
method is not critical from timing considerations. Syn-
chronous transmission consists of a continuous stream of
data characters without start and stop characters. This
provides higher throughput data rates, but at the expense
of more costly equipment. Either method can be used with
any of the different telephone lines available today.

translating and buffering ,
Translation equipment is needed in order to convert the
bits used in the computer into the appropriate modulated,
or audio, signals which can be handled over telephone
lines. This conversion.is performed by data sets commonly
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known as modems (the term modem evolved as a contrac-
tion of modulation-demodulation). The telephone com-
pany usually provides these modems, but recently some
other manufacturers have come out w1th acoustic couplers
which serve the same purpose.

Because the computer has a much faster bit transfer rate
than teléphone modems can presently accommodate, some
type of buffering equipment is necessary to interface be-
tween the computer I/O channel and the modem. The
buffer serves to convert I/0 data from the computer into a
suitable format for use by the remote terminals. This inter-
face equipment, usually called an adapter, contains the
necessary circuitry for connection to the modem. It con-
trols the operation of the modem, and can also perform
error detection. Most display terminal manufacturers offer
or plan to offer the necessary data adapter units to meet
the various transmission rates provided by modems avail-
able today.

Stand-alone terminals are smgle remote units that have
their own built-in memory, character generator, and the
appropriate modem interface. A stand-alone terminal can
be located in remote locations with only a Dataphone nec-
essary to link it to some distant computer facility. The cost
of the communications link can sometimes be as much or
more than the monthly cost of the stand-alone terminal.

In many applications, several remote crt terminals are
located at some remote location in a multi-station configu-
ration. In multi-station configurations, a central memory,
character generator, and control logic are placed in one
large controller in order to share this capability between
several display terminals. This technique amortizes the cost
of controller hardware over a number of display terminals,
thus decreasing the cost of each display. This controller,
located at the remote site, is the controller desighated in
the survey chart under the multi-station terminal category.
These multi-station controllers are designed to handle up to
a certain maximum number of displays, so that when fewer
display terminals are in use the other terminals can be
serviced at a faster rate but must share a proportionately
higher part of the controller cost. The survey chart gives
the price for the multi-station controller and the maximum
number of terminals that can be handled by that con-

_troller. Next, the average price per operating terminal is

given for the maximum configuration. The price per oper-
ating terminal is related to the features and capabilities
associated with that particular terminal. The términals in-
cluded in this survey offer different and varying degrees of
sophistication. The prices do not include the I/O channel
and necessary interface equipment at the computer end of
the communications link. In multi-station configurations
there is sometimes a requirement for a data concentrator
between the computer I/O channel and slow speed com-
munication lines to format large amounts of data to be
transmitted and received at high speeds to or from the
controller at the remote site.

All things considered, the task of evaluating the display
terminal to best. meet one’s needs requires not only an
analysis of the display terminal capabilities, but also an
ahalysis of the over-all terminal/computer performance ob-
jectives: minimize communications cost, utilize operator
capablhtles fully, minimize overhead costs, maintain effi-
ciency for a varying number of terminals on- line, and facili-
tate operator-computer interaction. In addltlon, the soft-
ware necessary to make the display terminal an operating
reality is a very significant technical and economic prob-
lem. -

Future trends in display terminals are first and foremost
toward lower cost, then, hopefully, lower communications
costs, larger viewing screens, higher character capacities;
and graphic capability. As costs decredse, demands for
remote crt terminals can only become larger and larger. @
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SOFTWARE
FOR
TERMINAL—

the latest gap

ORIENTED SYSTEMS

by WERNER L. FRANK

The proliferation of remote access computing in
the United States is startling. A recent study for
the National Bureau of Standards identified over
200 distinct non-government systems as opera-
ational or near operational.! New businesses devoted to ex-
ploiting this technology are springing up weekly.

Large corporations are adopting on-line, crt console ter-
minals for their major operations. This is the case with re-
spect to reservation systems for TWA and United Airlines
and inquiry stations for Allstate Insurance and Schenley
Industries. The stock brokerage industry alone is currently
employing over 10,000 crt consoles for inquiry purposes.
Hotel and ticket reservation facilities are being made com-
monly available to consumers through conveniently located
terminal devices. Perhaps a more unusual application is the
use of such devices for source data entry in place of stan-
dard key punch operations, as is the case with the explora-
tory efforts of the Internal Revenue Service and the present
operation of the California Department of Motor Vehicles. -

A recent survey of manufacturers revealed that the esti-
mated number of crt consoles produced, or on order, by the
end of 1966 was over 25,000 units. Furthermore, industry
predictions for 1970 suggest an annual production of over
100,000 units. Of course, most of the present on-line termi-
nals are still the Teletype devices typified by the Models 33

1 Collins, George O., “A Study of the Remote Use of Computers”’,
January 1967, Clearinghouse for Federal Scientific and Technical Infor-
mation, U. S. Department of Commerce.
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and 35. The number of such terminals in present on-line use
is in the tens of thousands.

An additional impact on this technology is represented
by the potential utilization of conventional TELEX and TWx
stations as on-line, computer terminal devices. For example,
this is one objective for Western Union’s Information Ser-
vices Computer System which is to handle some 16,000
TELEX stations. By 1970, the combined TELEX and Twx ter-

Mr. Frank is a senior vice presi-
dent and co-founder of Infor-
matics, Inc., Bethesda, Md. He
has been in the dp field since
1953, with the Army, the Univ.
of lllinois, and TRW. He has
published many papers on nu-
merical analysis and on-line
systems and was the first chair-
man of the ACM’s San Fernan-
do Valley Chapter.
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minals may number well over 100,000.

There are also hardware developments of a more special
nature, seeking to fulfill the growing need for remote access
to data processing systems. These devices seek to match

"more specific requirements (e.g., graphical input), meet the
need for portability and, most of all, be more economical.

Of particular interest is the growing terminal technology
that will augment the potentially cheapest and most ubiqui-
tous of all terminals, the Touch-Tone telephone.

Examples of such recent developments are shown in Figs.
1 through 5.

All of this spells the beginning of the on-line revolution.
During the first 15 years of the computer age, data process-
ing provided impersonal services to users. Thus, payrolls,
invoices, and financial reports may have been processed by
computers, but man’s activities typically were not directly
affected or modified. The present on-line trend, however,
directly affects the manner in which man’s everyday activi-
ties are conducted. Thus, the presence of computing power,
through appropriate man/machine interfaces, will surely
reach into every business office, as well as classroom, and
even into the home itself.

The technological base for developing such widespread
data processing services is here. Fundamental to such oper-
ation is the means for communication between user and
computer as typified by the aforementioned terminals. Of
equal importance is that widespread users have access to
data banks and processing services. Hence, the need for a
computer network, which may be a hierarchy of computers
to satisfy one application area, such as message switching,
and the emerging computer utility, which will lead to the
eventual development of integrated systems to handle mes-

_ sages, provide access to data bariks, collect information, and
offer general processing services.

the economics of it all

Despite the technological realization of on-line systems,
there are significant problems to be solved if they are to
proliferate. Certainly. the federal government’s rulings are
not the least of them. (The question of federal control and
regulation for communication oriented computer services is
presently a subject being pursued by the Federal Commu-
nications Commission.) Here, however, we are only con-
cerned with the economics of the conventional hardware/
software aspects.

From the point of view of hardware, two cost deterrents
exist: (1) the cost of terminal devices, and (2) the cost of
communication lines. Research and development activities
will surely find an exploitation of the Touch-Tone tele-
phone, commercial television, communications satellite,
etc., for solving these problems in the future. In the mean-
time, industry experts predict crt display cost reductions of
some 50% by 1970, employing current technology. Hence,
it will be possible to purchase consoles for as low as $1,500
and lease units for between $50 and $150 per month, de-
pending upon the capabilities required.

A more serious, longer range deterrent is the software
production problem. While data processing hardware unit
costs have continued to decrease, software costs have re-
mained the same or actually increased. So software has be-
come an ever increasing proportion of the total edp system
implementation costs. Based on present technologies, the
predictions for the hardware/software cost split are shown
in Fig. 6. )

The article by Ascher Opler in DATAMATION, January
1967, page 22, states that this trend may be offset by ap-
propriate hardware and software system approaches to
fourth-generation edp technology. The impact, however, of
demands for on-line applications may more than offset any

" software systems breakthrough.

June 1968

For example, the implementation of one system? com-
prised of seven general purpose procedures required the
individual programmed functions summarized in Fig. 7.

These seven procedures represent the types of general
purpose functions and operations that must be made avail-
able to programmers and application oriented systems per-
sonnel desiring to interact with a computer on a remote
basis. They include a command language, programming
languages, and editing and file managing capability.

The software indicated excludes an accounting for lan-

Fig. 3

2 Corbin, Harold S., and Frank, Werner L., “Display Oriented Com-

- puter Usage System”’, Proceedings of the Association for Computing Ma-

chinery 1966.
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guage compilers, operating systems, and input/output con-
trol systems. Thus, a particular interactive procedure re-
quires several thousand lines of object code and an individ-

Fig. 4

ual functional step of the procedure may well take several
hundred instructions. ' ,

A second example is the General Motors DAC-1 system3.
Here, several million instructions have been generated to
provide several thousand individual functions to users—this,
for the first level of capability. This example represents a
rather narrow—but specific—application of engineering de-
sign in the automobile industry.

In a third example, it has been estimated that there may
be a need for several hundred thousand different proce-
dures to satisfy the application of on-line technology in one
particular industry, the operation of a hospital.

The software implementation problem is, therefore, im-
posing. Consider the situation in 1972. It is said there are
going to be some 80,000 computers installed in the early
1970 period. Assuming that 50% of these computers will be
on-line, and assuming further that each one of these will
have an average of five associated terminals, the total num-
ber of terminals will then be 2 x 105. Now assume that a
man/machine procedure would take some 1,000 instruc-
tions, which is a modest assumption—certainly by conven-
tional, ad hoc techniques. Further assume that an instruc-
tion costs $10. Then, if one assumes that there will be only a
single, unique application per terminal, a sizeable cost fig-
ure is derived—namely $2 billion worth of programming to
be accomplished between now and 1972, or 100,000 man-
years of programming. This is a staggering quantity. For
one thing, it would occupy approximately all presently
trained programmers. The demand for trained edp person-
nel in general is, of course, well known. Hence, how can all
this work be accomplished?

a case for generalized softwcire

The indicated software gap must be met by general pur-
pose programming packages and by more powerful, higher
order (applications oriented) programming implementa-
tion languages.

Historically, general utility software was developed for

Fig. 5 the batch processing environment. Thus, for example, sys-
100% 100% tem software emerged in the form of assemblers, compilers,
job monitors, and centralized input/output packages. Also,
so%-L | g0 functionally oriented software emerged such as generalized
sorts, report generators, and file management systems. Now,
. HARDWARE analogous capabilities must be developed for use in on-line
g 6% ‘ - 60% environments, Candidate general purpose elements for such

K systems are: )

& 40 1. Executive or operating system software

fo 4. 40% . . .
. SOPTWARE 2, Commun.lcatlons handling software
3. Information management software
20%- 1209 4. Terminal-oriented software
The job programs related to each application will then be
L . ' . ' . developed to operate in this environment.
1952 1957 1962 1967 1972 1oe The§q elements are the large and meaningful subsystems
Year comprising the on-line environment. There is, of course, a
- - A problem of interface between these software subsystems.
Fig. 6. EDP Hardware/Software Cost Relationship Where does terminal-oriented software (TOS) begin and
end? How does it tie into data management and communi-
_ NUMBER OF .

: : NUMBER OF PRE-STORED NUMBER OF
APPLICATION PROCEDURE FUNCTION KEYS DISPLAYS INSTRUCTIONS
General Operating Language 22 -7 W
Procedure Implementation Language 27 13 9,000
FORTRAN Programming Language 51 i " 47 4,000
CODAP Programming Language 31 ' 25 4,000
Procedure Editing Language 29 4 2,250
File Management Language 17 6 2,600
Text Editing and Manipulation Language 19 15 2,000

Fig. 7. Programming Requirements of Seven Application’
Procedures
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3 Jacks, Edwin L., “A I.uborafor)" for the Study of Graphical Man/
Machine Communications’”’, Proceedings of the Fall Joint Computer Con-
ference 1964.
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cations? For example, does TOS take care of the I/O be-
tween the computer and the specific terminal device? Or
does the I/O portion belong to the communications han-
dler? Or to the executive? Another important question is
where does the information management software end and
the input/output functions of the executive system begin?

Such questions require study and analysis—and should lead

to ultimate standardization.

There is also the question of systems operation. Does the
TOS, for example, perform the “time-sharing” or “switch-
ing” from console to console? Or is this a function of the
communications handler or the executive, or is it split be-
tween the two? Does the resolution depend upon the sys-
tems hardware characteristics, such as an interrupt-driven
system versus a polling interface? Exactly where the lines
are drawn must be determined if one is to define a software
model built up from general purpose subsystems. :

Modern third-generation systems are beginning to take
such a generalized course without, however, a well defined,

a priori blueprint encompassing all of these aspects. Thus,

for example, IBM has developed a general purpose operat-
ing system for the System/360 which is adaptive to a speci-
fied environment as a function of system generating param-
eters. Also, a teleprocessing package is offered. IBM has
also discussed its General Information System (GIS) which
performs the general objectives of the information manage-
ment software identified earlier. However, neither IBM nor
any other manufacturer has recognized the need for general
purpose terminal-oriented software in the sense of this arti-
cle.

It is this latter element which represents the vehicle for,
hopefully, overcoming the stiggering software require-
ments potentially imposed by the on-line world.

procedures. Of course, the on-line system itself can be used
for generating these procedures by providing on-line pro-
gramming analogs for these components for the use of pro-
cedure implementors.

The most important component is the procedure defini-
tion language, which is useful to the procedure implemen-
tor for programming the individual steps of a procedure. In
addition to typical data processing operations, the following
display-oriented features and functions must be available:

Terminal declaratives

Terminal control statements

Display composition statements

System operators

Consider first the declarative statements. The capability
is desired for symbolically naming the various terminal
hardware features for referencing purposes. An example is:

NAME SELECTOR (19, DATA-ENTRY)

This single statement reflects three important language
features. (1) The term “selector” is used to represent the
wide range of physical manifestations of switches, buttons,

“keys, etc., that may be associated with any one terminal.

(2) The term “DATA-ENTRY” is the label given by the pro-
cedure implementor to a particular selector, say Number
19, for the given application. (3) The designator “19” is a
representation of a particular selector used in an over-all
system sense. The actual name or reference nomenclature
may be some highly encoded octal external code. This cross
referencing is accomplished by specification declaratives
which map the physical console onto the generic descrip-
tors. Examples of such statements are:
SPECIFY SELECTOR (0123, 19)

whlch states that key 19 has the octal equivalent of 0123,
and

INDICATORS:
TURN INDICATORS ON
TURN INDICATORS OFF
BRANCH INDICATORS ON
BRANCH INDICATORS OFF
SAVE INDICATORS STATUS
RESTORE INDICATORS STATUS

SELECTORS:

READ SELECTOR MESSAGE

PROCESS SELECTOR MESSAGE
ASSIGN FUNCTION TO SELECTOR
REMOVE FUNCTION FROM SELECTOR
BRANCH SELECTORS ON

BRANCH SELECTORS OFF

WAIT FOR SELECTOR

TURN SELECTORS ON

TURN SELECTORS OFF

POINTERS:

READ POINTER MESSAGE
PROCESS POINTER MESSAGE
WRITE AT POINTER

ATTENTION CONTROL:

ALLOW INTERRUPT
DISALLOW INTERRUPT
POLL CONSOLE

TEST INTERRUPT VALIDITY
READ INTERRUPT MESSAGE
PROCESS INTERRUPT

Fig. 8. Console Control Statements

This terminal-oriented software is composed of the fol-
lowing elements and their respective components:
Procedure-Generating Components

Procedure definition language

Procedure compiler

Display generator

Display librarian
Operating System Components

Executive control and sequencer

Multi-console handler

Console features translator

Display controller

Display manipulator

Selector operator

The procedure-generating components are off- line pro-
cesses for implementing specific man/machine application

June 1968

SPECIFY DISPLAY PAGE (CHAR, 32, 64; RASTER, 512, 1024)
which provides directives that the display is capable of pre-
senting a character matrix of 32 rows and 64 columns or a
point matrix of 512 by 1024.

The declaratives can also assign labels to groups of selec-

.tors or indicators such as:

DEFINE SELECTOR GROUP (NEXT PAGE,
PREV-PAGE; PAGE-OPRTS)
which assigns the single referencing label “PAGE-0PRTS” to
two other related selector labels.

The terminal control stateménts operate on indicators
and selectors defined by the declarative statements and an-
other important hardware feature, the “pointer.” A sum-
mary of typical control statements for each of these hard-
ware features is given in Fig. 8.

The operations performed on the displays are determined
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by display composition statements such as those given in
Fig. 9. These are operations needed to manipulate both tex-
tual and graphical displays. The selection of these state-
ments is critical since their use and combination to form
more sophisticated statements provide the implementor
with the power to express complicated procedures with

COMPOSITION OF TEXTUAL DISPLAYS

DEFINE AREA MOVE AREA
DEFINE SUBAREA ROTATE AREA
DEFINE COMPOSITE FILL AREA
DEFINE STRING MOVE STRING

DEFINE SUBSTRING

/
COMPOSITION OF GRAPHICAL DISPLAYS

DRAW CURVE JOIN LINE

MOVE POINT EXPAND FIGURE
ROTATE FIGURE CONTRACT FIGURE
ERASE LINE COMPOSE PICTURE

Fig. 9. Display Composition Statements

ease. Thus, the textual operators permit manipulation of
two-dimensional character strings. Hence, they allow ready
dissection of data entries into a formatted display. The
graphical operators are used both to generate and to modify
line drawings. ,

Finally there are system operation statements. These lan-
guage capabilities relate the system environment to the step-
by-step operation of the application procedures. Examples
of such statements include those necessary for accessing the
display library and for interfacing with the terminal subsys-
tem executive. Thus, displays are symbolically accessed by
statements such as:

FETCH (DISPLAY NAME)
This statement would, for example, obtain from the display
library the set of “pages” having the indicated name.

The terminal procedure implementation language de-
scribed herein can be developed within the structure of

-

existing higher order languages such as PL/|I. This is a pre-
ferred route since it precludes the need to develop new
compilers. In fact, in one implementation? of such a lan-
guage, the FORTRAN compiler was used as the basic starting
point. B

The displays, which must be defined and entered into the
system, are either composed on hard copy formats appro-
priate for subsequent key punching or they are produced on-
line, using the terminal itself. A display library handler
must be provided for updating and maintaining the display
library. ‘

The operating system components depend upon the
hardware and software organization. The over-all control
and sequencing is handled by the executive system. This
executive provides the interface with the remaining system
components: Part of TOS is the multi-console handler,
which provides the traffic rules and associations between ter-
minal activity and data. The console features translator is
concerned with mapping the internal format of data and
processes to specific hardware characteristics which may
differ from terminal to terminal.

The console translator feature is an essential aspect of
terminal-oriented software as it may operate within the
framework of computer networks and utilities. Thus, it may
never be known in advance what type of hardware termi-
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nals might be in the system. Also, the initiation of a proce-
dure at one terminal may lead to output at another, and
perhaps dissimilar, terminal; hence, the need for terminal
independent internal processing, and also the need for
hardware independence in the procedure definition lan-
guage.

Displays are processed by the display controller and ma-
nipulator. These are general purpose programs that support
the display composition statements. Finally, the selector op-
erator oversees the execution of the individual programs
associated with each terminal selector.

conclusion

The fundamental purpose of terminal-oriented systems is
to provide non-programmers with a ready facility for per-
forming these basic application processes:

Source data entry

Data bank query

Transaction processing

Data file manipulation

Numerical problem solving

Graphical problem solving

Text editing and composition

It has been argued here that the widespread implementa-
tion of such procedures will be a costly, if not prohibitive,
objective. ‘

The time is now right for due concern and action to ac- -
complish the following:

Develop a basic characterization of terminal devices;

Define a terminal procedure implementation language;

Develop display composition standards.

The computer manufacturer can probably not be de-
pended upon to lead the way. The federal government has,
of course, much at stake in this technology but has not, to
this writer’s knowledge, supported research in this area. It is,
then, the user community that must initiate action. This
should be done through existing user groups or on an indus-
try basis. o
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what to do

POLICY IMPLICATIONS
IN DATA MANAGEMENT

by MANLEY R. IRWIN

Viewed in the particular, the series of dockets

"now pending before the FCC may appear to be
the typical backlog of adjudicatory proceedings
associated with any regulatory body. Viewed in
the aggregate however, these issues imply much more.
They suggest that the question of terminal devices, the al-
ternatives open in the use of communication lines, and the
packaging of data switching and processing are exposing
our communications policy and practices to an unpre-
cedented re-evaluation. At the very least, these questions
are likely to be on the agenda for some time to come; and
their outcome merits the continued interest of those vesting
an interest in computer time-sharing and remote data pro-
cessing systems.

This paper will identify recent developments in the area
of policy that bear on the parts that make up a communica-
tion system; namely, the question of options in the terminal

- market, alternatives to carrier-provided communication
" lines, and the regulatory status of computer systems that
both process data and switch record messages.

the issues

A first question deals with the validity of the carriers’
foreign attachment tariff. As background it is useful to note
that the carriers have historically provided what they re-
gard as a complete communication service. That service in-
cludes ownership and control of terminal equipment,
switching offices'and communication lines. Under this poli-
cy the carriers do not sell equipment or lines. Rather, a
service is leased to their public message subscribers—a prac-
tice that in effect constitutes a tie-in between lines and
equipment. To a certain extent the carriers have relaxed
prohibitions against customer-owned terminal devices and
equipment on circuits leased on a private dedicated basis.
The banning of customer-owned equipment is termed a vio-
lation of the carriers’ “foreign attachment” tariff.

communication lines

Any policy has its pros and cons and the foreign attach-
ment tariff is no exception. The carriers submit that control
of lines and terminals cannot be divorced from their respon-
sibility of providing quality service to the general public. If,
for example, a customer owns terminal devices that prove
defective or inadequate, the user is under no obligation to
repair its equipment, thus degrading the entire telephone
network. Inevitably, the carriers bear the onus of poor per-
formance despite the fact that the cause may be beyond
their control. The user, moreover, is under no obligation to
update, modify or scrap his equipment once he assumes
complete ownership. What is at stake in the “foreign at-
tachment” rule, then, is nothing less than the integrity of
the nation’s telephone system; and to protect that network
the carriers contend they must control at least the interfac-
ing modem between business machines and their network.

The growing skepticism surrounding the foreign attach-

This article is a chapter from the proceedings of the Informatics/UCLA
symposium, “Critical Factors in Data Management 1968: Problems and
Solutions,” held March 22-24, 1968, and will be in a book of the same
title to be published by Prentice-Hall, Inc., Englewood Cliffs, N.J.

This study was funded by a grant from the Office of Naval Research.
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ment tariff begins and ends with economic cost. Subscrib-
ers, particularly computer users, find themselves exploring
the quality and price of many devices in the terminal hard-
ware area, a search, incidentally, that has fallen into two
patterns.

The first grants the carrier’s systemic integrity argument
and thus permits the carrier to own and lease both lines and
terminal equipment. In return for this control, however,
some contend that the carriers ought to purchase equip-
ment on a competitive bid basis rather than through their
integrated supply affiliates. The carriers have an answer to
this suggestion. They contend that their in-house purchases
are dictated by considerations of price and quality only;
and that only their own manufacturing affiliates have thus
far been able to meet that test.

The second option is to permit customer ownership of
terminal and related equipment while at the same time en-
suring that such ownership will not compromise the nation’s
communications system. This proposal assumes the estab-
lishment of some kind of “fuse” concept coupled with com-
mon*interfacing standards and/or the possibility of equip-
ment certification. Whatever the means, the end is clear:
many users want to buy rather than lease equipment manu-
factured by carrier or other supply affiliates in order to elimi-
nate monthly leasing charges—charges that rise concomi-
tant with the addition of out-station terminals.

The merit of these suggestions aside, it is significant that
the FCC has now pending two cases that bear on the for-
eign attachment tariff. The first, the Carterphone case, in-
volves the use of an acoustic coupler that permits intercon-
nection between a mobile radio system and the nation’s tele-
phone network. The carriers oppose interconnection on the
grounds cited above; the FCC staff has, in challenging the
assumptions of foreign attachment (or interconnection),
recommended approval not only of the Carterphone device
but of all equipment banned under the foreign attachment
rule.

The FCC computer inquiry also touches the question of
foreign attachments. Responses by computer manufactur-

. ers, equipment supplies and data users are surprisingly
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unanimous in demanding greater flexibility in the owner-

ship and control of their terminal and station equipment,

The position taken by computer manufacturers is predicta-
ble since they manufacture these devices either here or
abroad. What is surprising is the emphasis on equipment
choice by users who have no manufacturing interest in such
equipment. v

These two cases, the Carterphone and the computer in-
quiry, merit the attention of the data user, for their deter-
mination will affect the use, choice and cost of a variety of
devices critical in the development of remote access data
services. Indeed, as computer systems move to the time-
sharing mode, the terminal and related market may assume
an important part of a system’s over-all cost.

The question of communication lines, their application
and use is a second policy issue that has erupted quite re-
cently. The issues include the question of leasing facilities
versus service, the sharing of communication lines, and the
question of alternative communication facilities.

As noted, the carriers have long established the policy of
rendering a complete end-to-end communication service to
the public at large. While the computer industry does not
question the relevance of this policy to the telephone user in
the past, there are some who seek not “service,” but “pipe.”
We shall term this the facilities and service dispute.

Oddly enough, one form of the facilities vs. service ques-
tion erupted subsequent to the passage of the Communica-
tion Satellite Act of 1962. Comsat was conceived as a joint
venture, wholesaling its circuits to the international com-
mon carriers who in turn were to make service available to
the public. Despite Commissioner Minow’s pleading to the
contrary, the act permitted “authorized users” to lease cir-
cuits directly from the satellite corporation, thus permitting
a possible bypass of the international carriers. The applica-
tion by large users such as IBM for authorized user status
put the issue before the FCC.

More recently, the Department of Defense requested au-
thorized user status in seeking some 30 circuits to the Far
East. In this case the bids submitted by the overseas carriers
and Comsat varied considerably; $10,000 to $12,000 per
circuit per month versus Comsat’s $4,000 per circuit per
month. Clearly, cost was the prime motive behind the De-
partment of Defense’s authorized user bid.

In the earlier case the FCC ruled that facilities alone did
not qualify customers as authorized users. In the latter case,
the FCC precluded DOD from bypassing the overseas car-
riers. While it is true that the commission succeeded in ne-
gotiating a composite rate of $7,000, these decisions tend to
limit Comsat’s role as competitor in the overseas market,
and tend to preserve the Comsat-carrier-customer relation-
ship. These decisions may become particularly crucial as

‘precedents when Comsat begins offering service within the
continental United States. .

The service vs. facilities quandary is also identified with
the application by a firm for a specialized common carrier
license between St. Louis and Chicago. The firm, Micro-
wave Communications Inc., does not intend to sell service
in the conventional sense, but rather seeks to make avail-
able its circuits.to subscribers to use at their discretion. Al-
though the large computer manufacturers have been dis-
creetly silent on this question, some users—particularly edu-
cational institutions and time-sharing firms—have testified
that they require the flexibility of MCI’s offering,.

The carriers oppose MCI’s application on technical and
economic grounds. They suggest that letting new entrants
into the market threatens their pricing policy, which aver-
ages high-cost routes with low-cost routes. The fear is, in

short, that new firms will skim the high-profit cream, leav-
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ing the carriers with low-profit skimmed milk. Carried to its
extreme, the carriers predict that rising costs will translate
into rising communication charges for everyone,

On the other hand, some question the validity of the
cream-skimming argument. Indeed, the FCC staff has ob-
served that the MCI case is seeking to develop new sub-
markets largely unexploited by the existing telephone and
telegraph utilities. The question, in short, is whether a' static
or dynamic view of the market is relevant in this case.
Whatever the outcome of this particular docket, the service
vs. facilities issue continues to crop up, to the obvious inter-

est of the computer user.

line-sharing

Line-sharing, or the ability of several subscribers to co-
lease a voice channel, has also commanded the attention of
the computer industry. Here again, large scale sharing of
circuits is viewed with some trepidation by the carriers.
Their concern is that line-sharing is tantamount to reselling
communication facilities that borders on the creation of
pseudo-common carriers or, bluntly stated, competitors.
This is not to suggest that all sharing is banned. On the
contrary, line-sharing is permitted in three instances: the so-
called authorized user tariff, the TeLPAK tariff, and two
Western Union offerings, stcom and INFocoMm.

The authorized user case must be distinguished from the
Comsat situation mentioned above. Here, users may buy
and release circuits to entities who are judged to be in the
same line of business as the carriers’ customer. Once a firm’s
customers qualify under the authorized user definition, the
firms may release carrier-provided circuits. For example,
firms supplying computerized stock quotation services have
customers who qualify as authorized users.

Another form of line-sharing is embodied in the TELPAX
tariff. TELPAK is a broad-band offering ranging in progres-
sive blocks of circuits from A to D (12-voice grade to 240)
on a private line basis. Introduced to counter the threat of -
private microwave to communication systems, TELPAK has
been engulfed in controversy right from the start. Sections
of the tariff, in fact¢have been subject to court appeal and
review.

Sharing of TELPAK channels is restricted to government
and regulated firms such as power, rail, pipeline, etc.—a

- provision geared to match the limited sharing provisions

established by the FCC private microwave case in 1960.
However, the tariff was challenged on grounds that it was
noncompensatory or unprofitable, and that sections of it
were not justified by competition from private microwave.
The courts have upheld these charges as they apply to
TELPAKS A and B (12 and 24 voice grade channels).

The cancellation of TELPAKs A and B has led users to
lease larger size TELPAK packages. Inevitably, some users
have experienced excess capacity and seek a broadening of
TELPAK sharlng provisions in order to cut commumcatlon
costs. The issue now before the Commission is whether the
TELPAK sharing provisions are unduly discriminatory.

Two recent offerings by the Western Union Telegraph
Company also contain variations on the shared circuit
theme. A first, called sicoMm, is a private lease service to
members of the stock market industry. The service contem-
plates the sharing of leased circuits together with the shar-
ing of computer switching. A second- tariff broadens the
sharing of lines and switching to industry at large in a tariff
called ivFocom. The telegraph company submits that its
SICOM service attempts to meet the needs of users who seek
to cut communication cost through cooperative use. On the
other hand, the tariff has become embroiled in controversy
not so much because it embraces shared lines and shared
computers, but because some members of the computer in-
dustry fear it is but a prelude to carrier entry into tariffed
data processing services. The Commission has approved
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both sicom and iNFocoM tariffs on grounds that they are
limited to communication services only.

Facilities separate and apart from those owned by the
carriers are bound to be a controversial matter; and thus the
promoting of new carriers, the evolution of cATv systems,
the application of private microwave and the role of domes-
tic satellite systems is a third area of concern to the data
user.

As noted, the MCI issue fits the first category. If the FCC
permits firms like MCI to establish and exploit new submar-
kets, the Commission will probably be faced with firms
seeking to build on the MCI precedent. And if the carriers
introduce price competition similar to TELPAK, there is some
apprehension that the very process of market entry will be
stifled. On the other hand, if carrier price cuts are denied,
then it is conceivable that the least efficient firm will estab-
lish price floors below which the carriers cannot penetrate—
a situation not unlike the rate-making dilemma in the trans-
portation industry. Still others contend that if entry does
not take place, then by definition the application of new
innovation and new markets is consigned for all time to the
existing carriers. The desirability of encouraging new car-
riers will undoubtedly be explored in the months ahead.

The application of satellites to domestic communications
also looms as a competitive substitute to carrier transmission
facilities. On this score, the Commission is faced with two
dockets; a first involving the use of satellites by regulated
entities, and the second, the application of satellites by non-
regulated or private entities. The two are, of course, inter-
related. , ‘

Satellite technology for domestic use generally was soft-
pedalled during the Congressional debates that preceded
the 1962 Act. The general notion was that heavy capital
requirements ruled that satellites could evolve only through
the formation of joint venture, government or private. Six
years and three generations of satellite technology tend to
question those assumptions. Indeed, ‘the petition of the
American Broadcasting Company for permission to operate
its own private broadcast satellite on grounds of cutting its
communications cost dramatizes the rate of change in the
satellite art. ABC’s petition precipitated the question of sat-
ellites” application within the continental United States.

The rest was easily predictable. The Ford Foundation
argued that the fruits of satellite technology ought to be
made available for educational television, Comsat coun-
tered by observing that its Congressional mandate extended
to domestic as well as overseas service. The domestic com-
mon carriers not only challenged the cost savings put forth
by the Ford Foundation but sponsored their own satellite
plan for domestic use. Today, both dockets, the carrier-
owned and the privately-owned, are pending before the
Commission.

What some term a “silent war” is now brewing between
CATV systems and the carrier industry. caTv began as an
extension of TV signals to rural areas where television sig-
nals were nonexistent. Using microwave and cable pick-
ups, cATv drops a broadband cable directly into the home.
Relatively little attention was accorded caTv’s in the
1950’s. However, with the movement from rural to cities,
the broadcasting industry viewed such entry with mixed

feelings, particularly in light of “the possibility of “diluted———

advertising revenues. Recently the FCC, in seeking to give
UHF-TV a chance to grow, has ruled that the 100 top mar-
kets in the country are off-limits for caTv systems.

To the extent that caTv make available some six to
twenty television signals, cATv systems hold promise of of-
fering a variety of services to the home—newspaper facsim-
ile, stock market information, educational and data in-
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formation—a potential that places them in competition with
the domestic communication carrier industry. These issues,
in addition to copyright payments and carrier pole attach-
ments policy, are now questions pending before the courts
and the FCC.

data switching and data communications

A third policy issue relevant to the remote access systems
is the joint application of computer and communication sys-
tems. Firms in the unregulated sector as well as the com-
munications industry can perform data processing and mes-
sage switching activities. The application of. computer in-
formation systems by such corporations as Westinghouse
and Ford on an in-house basis is fairly well known by now.
Perhaps less well known is the attempt by unregulated firms
to offer the communications-edp package on a commercial
basis.

Indeed, the grafting of store and forward computer tech-
nology to a stock market real-time quotation system in
many ways was instrumental in kicking off the present FCC
Computer Inquiry. The firm attempting such an amalgama-
tion found that it was denied circuits on grounds that such
activities embraced enough communications so as to in-
fringe upon the prerogatives of regulated carriers. On the
other hand, we have noted that the filing of tariffs on shared
computer switching and lines by regulated firms has caused
no little anxiety to the computer industry.

Undoubtedly, the toughest and hence most controversial
issue associated with the FCC’s Computer Inquiry is the

regulatory status of computer/communications services.

The carriers contend that if data processing and switching
are contemplated by any firm, the FCC is obligated to ex-
tend its jurisdiction to those firms. Computer firms, on the
other hand, are adamant in the view that data processing
be declared off-limits from regulation. With respect to car-
rier diversification into data processing, the computer in-
dustry cautiously premises such entry on the formation of
separate corporate affiliates; or if offered by the carrier it-
self, require accounting practices that eliminate competitive
advantages over the data processing industry. All of this
requires staff and it is doubtful that the computer industry
will add its voice to expanding the FCC'’s budget.

At first sight, the recommendation of a carrier affiliate
appears-somewhat radical. In fact, however, it meshes with
the existing structure of the communications industry;
namely the vertical tie-in between regulated parent and
supply affiliate. Whether such a recommendation by the
computer industry is accepted by the communication car-
riers and the FCC is obviously speculative. Suffice it to note
that a firm straddling a regulatory line does pose profound
regulatory problems and responsibilities. A supply affiliate
that sells services to its parent as well as to firms in the
competitive market may be tempted to inflate prices to the
carrier. Treated as operating costs, the carrier may pass
them forward to their subscribers. This possibility, whether
realized or not, does give the carrier-affiliate an element of
leverage denied firms in the data processing industry. Per-
haps it was this fear that prompted the Justice Department
to recommend a ban on transactions between parent util-
ities and their data processing affiliates. E

conclusion
The FCC dockets cited above have more in common than
the aura-of ‘controversy -surrounding-specific-issues-Clearly;
the bond that unites these proceedings must be assigned to
a technology that prefers to run rather than walk. Whether
that technology bears on terminal equipment, computer
switching and processing, or new. means of data transmis-
sion, the issue that continues to beset public policy is who
will control that technology and to what uses it will be
put. ‘ n
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OFF-LINE
MANAGEMENT

by JOHN M. ALLDERIGE

An operations vice president was being briefed
several months ago about a developing “on-line”
management system. Computers, tapes, discs
—1 color keyboards, flashing lights, and display
screens were enthusiastically featured with flawless tech-
nical support. He kept nodding his head with progressive
weariness and irritation. He finally seized on a rare moment
of dead time in the monologue: “Yes, yes, I've heard about
all this. But, hell, I've been on-line all my life—I was hoping
this stuff would get me off-line so I could get my real job
done.” .

Apparently, to many managers, the term “on-line manage-
- ment” suggests being wired for sight, sound, and decisions.
So it’s an abrasive term, particularly when mouthed by the
nouveaux riches. Fortunately, it’s an unnecessary term since
“on-line computing” really means off-line management—
management free to look ahead, dream, plan—to get the real
job done. With “on-line management,” the computing frater-
nity is again caught with one of its smaller feet in one of its
smaller mouths. The matter has gone somewhat unnoticed
what with all the running around and talking in the course
of effecting its remarkable computing achievements. This
terminology matter is probably not too serious. Though
abraded, managers are hardly rebellious (Herman Hick-
man’s Yale Football Alumni comes to mind: sullen but not
mutinous). The aggravation, however, is avoidable, and it
does hamper management’s guiding of the ever larger, ever
faster computer wheel as it rolls inexorably onward.

the on-line system

As a reference for this discussion, let’s review basic aspects
of a management on-line computing system. It has one
straightforward aim: the freeing of a manager from infor-
mational and conjectural bonds. It enables a manager to get
all the information he wants with minimum delay and diffi-
culty. It releases his imagination for ranging over the field
of complex future possibilities with minimum delay and
difficulty. » '

To effect this, the manager directs the computer per-
sonally. The computer is an information source and an in-
formation manipulator. The manager’s direct contact per-
mits him to ask questions about old or current information
and to direct special information processing. Meanwhile, of
course, the system’s routine base is accepting raw informa-
tion, updating files, doing routine information processing,
and reporting periodically as designed and directed.

The foregoing should sound familiar, and this is an im-
portant point. For any manager, now, must have access to a
data source, must be able to direct information processing,

This article is based on work conducted at the Syracuse University Re-
search Corporation under contract AF 30(602)-3505 with the Rome Air
Development Center, Griffiss Air Force Base, Rome, New York.
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with on-line
computers

must be able to specify new routine treatments of informa-
tion, and must be able to count on routine data collection

- and handling and reporting. The third-generation computer

permits these traditional functions to be carried out over a
far larger scope, much faster, and with greater reliability. It
also permits, moreover, a far more personal sense of com-
mand on the part of the manager.

Direct contact with the computer can take on several
physical forms. Most conventional is a keyboard input with
printed or typewritten output. Typewriter keyboards are
available and special-purpose keyboards can be designed.
In this verbal mode of discourse, language may range from
standard codes or symbols through pidgin conversation to
free conversation (almost). Pictorial discourse, while in its
infancy, is seriously to be considered. Scanning input and
plotted output may be coupled or crisscrossed with cathode
ray tube (crt) input and output. Vocal input and output are
already experimental and may be usable in a limited way
five years or so from now.

That is a very rough sketch of the managerial-computer
lashup for the foreseeable future. There are, of course, more
elegant dreams—but far less elegant realities. The above,
though, is a reasonable one. In general, the manager is seen
as getting closer direct contact with much larger and faster
computers. The result is better management control for bet-
ter profits now and better management planning for better
future profits. An organization’s signal-to-noise ratio will
improve considerably with less noise and more signal; the
organization will chatter less and say more to the manager.
Of greater importance, the action-to-response ratio will also
improve; there will not be the feeling that the organization-
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al piano is being played with mittens on. It all means a
great increase in the impact of managerial ability on the
organization.

These are brave words, but they are hardly new. In es- -

sence they have been said by numerous enthusiasts report-
ing on management for the last 50 years at least. Such a
time span certainly suggests that we have been “getting
there from here” for some time now—"there” being the new
management nirvanas created and/or discovered periodi-
cally through the years. This apparent background of experi-
ence should give us some comfort. Unfortunately, it doesn’t
comfort all of us: there have been just too many disasters,
too much frantic last-minute maneuvering, continuous
cynicism on the part of users (management), and desperate
hollow hope on the part of analysts. There is a very real
sense not of many experiences in new system designing and
installation but, as an old saying goes, one original experi-
ence repeated many times.

the one-shot compulsion

One recurring symptom of this is the “one-shot” idea. It
essentially calls for massive analysis to put all the pieces
together at once in “one shot”—data origination, forms, au-
dits, data preparation, and so forth, on through computer
programming and allied functions. Not infrequently, the ex-
tensive detail work later proves to have been inappropriate,
if not downright unnecessary. Moreover, oddly enough, the
difference between what did happen and what ought to
have happened in an information system’s installation is of-
ten attributed to faulty execution, with little thought given
to the possibility of a fault in concept. This approach con-
siders an organizational control system to be a fixed, estab-
lished phenomenon waiting to be “discovered.” Apparently,
too, there exist fierce powers of retribution, so great is the
fear of “failure.” By ridding ourselves of this “one-shot”
compulsion we can treat an information system as it really
is—human, dynamic, and evolutionary, with great rewards
for even modest improvements. The third-generation (and
later) computer potential is just too great to have its reali-
zation entrusted to the old “one-shot” approach.

It is necessary to detail this “one-shot” idea before look-
ing at the alternative evolutionary approach. In idealized
systems work for a long time now there has been the theme
that need must be established before a new information
system is brought into being. It is conventional and tradi-
tional to uridertake extensive operations analysis prior to
designing and installing the system. The operations analysis
is a means of establishing the specifications for the system.

" Transferring an existing system directly to, say, a computer
is usually not felt to be appropriate. Various familiar words
come to mind: “Question every step in the process”™—“Don’t

~ automate the current confusion”—“TIs this form really neces-
sary?”—and so forth. There is a logical feelmg that it is good
to review and possibly improve matters prior to a change,
either technological or orgamzatlonal

Although attacking this practice is like attacking mother-
hood, this is precisely what I am doing. (Note, though, that
the argument is with the practice of periodic and massive
operations analysis—not with the concepts of improvement
or reassessment.) For one thing, these large-scale, careful

. predesign studies inappropriately hold up the information

systems installation. For another, they are costly. But most
important these assaults continue to demonstrate that they
do not necessarily disclose the true needs of the manager in
his controlling and leading activities.

All of the foregoing suggests that some other procedure is
appropriate. Of course, the opposite from a large single
effort is a series of small efforts—piecemeal. Just the word is

a4

anathema to many systems analysts, however. Their tra-
ditional argument is that everything eventually must be
done in consort—with piecemeal effort today’s piece may
make no particular sense in light of next week’s, or next
month’s, or next year’s. There are also some traditional
arguments raised in favor of such an approach. One often
heard is the “we-must-crawl-before-we-can-walk-before-
we-can-run” litany. This frequently comes from budget-shy
managers well aware of previous difficulties with the mas-
sive assault. The best of both these worlds could be realized
with some kind of integrative yet piece-by-piece approach.
This is possible in what I shall call a “topdown” approach.

the topdown approach

The following is an illustrative experience—a briefly re-
viewed case history of “topdown” procedures involving the
Electronics Research Laboratory of the Syracuse University
Research Corp (Its intent is to show the characteristics of
the “topdown” approach and not all the particulars of this
experience.) The laboratory is a reasonably typical research
and development organization with a staff of approximately
100 persons. The administrative manager, the user in this
experience, is generally in charge of reviewing project cost
progress and making budgetary projections with recom-
mendations for overhead allocations, personnel allocations
and the like. At the time of this experience there was a
reasonably standard manual information and data (time
and expenditures) collection, preparation, processing, and
reporting system.

The subject experience was an exercise with smoLps—the
Syracuse University Research Corp.’s Management On-
Line Data System (that term again). sMoLDs was described
earlier in this discussion, although not labelled as such. At
the time of the exercise it operated on the IBM 1620—since
then it has been on the CDC 1604, SDS 930, and the IBM
360/30. It has an easy language for the user, and permits
direct questioning and manipulation of information and
data stored in the computer, direct entry of conjectural in-
formation, and the storing of recurring inquiry sequences
(self-programming feature).

In ‘the “topdown” approach, the information on the
monthly Contract Cost Analysis Report was used ‘initially
(ERL Form 1—see Table 1). The information was put into

Table 1
' ERL

Contract: 2) FORM 1

Duration: 3), 4)____ Short:

Prog. Mgr: 5)___ COST ANALYSIS REPORT Date:
Month 7)
Actual Cumulative Forecasted  Current
Labor : .
Engineers 8) 51) 21) 34)
Technicians 9) 52) 22) 35)
~ Non-Factorable 10) 53) 23) 36)
Overhead 1) 54) 24) 37)
Material and Services
Off the Shelf 12) 55) 25) 38) .
Sub-Contracts 13) 56) 26) '39)
Rentals 14) 57) 27) 40)
Commitments - 15) 58) . 28) 47)
Direct Travel 16) 59) 29) 42)
Consultants 17) 60) 30) 43)
Direct Other 18) 61) 31 44)
Sub-Total ‘
G and A 19) 62) 32) 45)
Total ' 20) 63) .33) 46)
Estimated Cost: ‘ 47)
Development Reserve Allocation 48)__
TOTAL 49 Open 50)

DARTAMATION



the computer monthly, replacing in turn each previous
month’s information. This input was prepared manually ex-
actly as it had been before. However, instead of being noted
on a form for each contract, it was keypunched and the
published form suppressed. The administrator had access to
the form file through the computer, not through his clerical
staff. :

Several items are important here. First, note there was no
attempt to retain old information—the new information re-
placed the old. This is not to say that a very effective histor-
ical storage file could not be worked out; this historical file
was just not part of the first module of the “topdown” ap-
proach. In the interests of making as simple an opening as
possible, only the current reports were used. Note, also, that
no attempt was made to automate the source information
acquisition and processing. Such automation is standard, of
course, but it costs time and money and, therefore, is not
initially in the spirit of the “topdown” approach. Finally,
note there was no attempt to correct this form or the ingre-
dients of the report. One might have questioned the different
cost categories, the listing of the previous month’s expenses,
and so forth. Different displays could also have been sug-
gested. However, these develop in time and such alterations
at the outset beforehand are not the way of the “topdown”
approach in setting up its first module. The form, as it
stood, was familiar—using it as it stood meant that no man-
agerial learning time on that score was involved and, as
noted before, conversion time to the computer went rapid-

ly.

the evolutionary aspect

The system was then (and is now) in a position to evolve
in similar steps along different lines. The data base can be
expanded to include the above historical information, both
retrospectively and accumulatively. Input can be moved
back closer to source information. Other kinds of informa-
tion can be moved into the data base file; financial informa-
tion and personnel information are two such possibilities.
Associated with such enlargements of the information base
is a possible alteration in the language. Different kinds of
information may require different kinds of inquiries.

There is no automatic guidance on this next step in con-
version. It is appropriate to point out two different paths of
the evolutionary process, however. On one hand, the system
as is can be automated. In this direction the lessons learned
in the early stages of such automation are primarily for the
analyst and installer. Again, this is a routine matter—in our

small example, the process of getting the system to generate

and accept source-data punched cards. The other direction
is to expand the data base dealing directly with the experi-
ences of the manager-user. He has been exercising the sys-

tem in its first modular form. From this can certainly come

observations both on the part of the manager and the ana-
lysts on the needs for additional information as a guide to
the data base expansion. Moreover, and equally important,
this initial experience can produce ideas regarding the ease
of the language, its strengths and its insufficiencies.

The whole purpose of the evolutionary aspect is to carry
out this second process of feedback and adaptation. This
requires that the manager be put in a user’s position as soon
as possible. In this way an early idea can be gained of his
" personal characteristics of use and his personal sense of
need with regard to control data and information. Observa-
tions of his pattern of use cannot help but enrich subse-
quent designing efforts. In light of this, then, it seems more
desirable to expand the system in the direction of wider
management experiences. In other words, moving to an-
other report and another area of control activity and deci-
sion making is preferable to automating a limited section of
the system. But perhaps such a choice is not necessary—the
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expansion of the automatic nature of the system is routine,
so it is reasonable that these two paths could be followed
concurrently. -

In any event, the earlier the manager can get into a user’s
position and the sooner his total sphere of action can be em-
braced by the formal system, the better.

the monitoring requirement

While the evolutionary approach only suggests direc-
tions of modular sequence, it is very specific with respect to
the monitoring responsibility. It is essential that there be
careful monitoring of the first module of the system' right
from the start. This is a key point. There are two areas of
interest in such observation. The first concerns the learning
process and the handling of the language. The second is the
pattern of use—the frequencies with which different kinds
of inquiry are made and, requiring the complete coopera-
tion of the user, the other side of that coin—the frequency of
kinds of inquiry wished for but not possible to make given
the existing language. Armed with this information about
the system in actual practice, the analyst will be in a far
better position to make the next designing step a solid one:
Moreover, as these reports feed back to him throughout the
entire conversion process, he will continuously be able to
make the next step better. There are more sophisticated
forms of such monitoring, to be sure. But, if close attention
can be paid to the learning time with the language or new
parts of it, frequencies of use, and frequencies and type of
wished-for use, then subsequent expansions will be more
effective. _ '

Another obvious result of good operational data on the
use of such a management information system is the correc-
tion of these established parts of the system. The evolu-
tionary process has fully matured when it comes to this
point. Continuous sensing and evaluation are the ultimate
goals. The fact that this evolutionary approach can be help-
ful in times of major surgery (system conversion) is interest-
ing and good; however, of far greater importance is the
realization of its power as a way of life, a kind of systems
hygiene. A continuous, self-correcting, cybernetic process
such as this can insure continued and consistent growth and
adaptation.

the practical ““what...if?"’ question ;

The “topdown” approach does not call for a management
sacrifice in the interests of more economical progress. Quite
the contrary, both economy and short-range practicality are
served. The user-manager is given an early and enriched
capability of asking and having answered the very practical
management “What . . . if?” question. In the above exercise
a typical and practical managerial question was “What will .
the contracting support be three months hence if the engi-
neering man-hours are increased by 10%P” Or, “What will
the  contract estimated cost be if the direct travel costs are
reduced by 32%?” Questions like these are conjectural—the
manager is inserting possible future information bits and
wants to know the impact of these possible events and acts
on the organization. There are other questions, to be sure.
Another basic type is the “What?” question—“What is the
open amount for contract no. 3505?”; “What are the ac-
cumulated off-the-shelf expenditures?”, and so forth. These
may well come from some specific inquiry, but they are
more likely to be part of the whole conjectural process, part
of putting together some impression of a possible future.

Asking the “What . . . if?” question has been going on a

long time; it is a natural and basic management activity. On-

line computing gives the manager remarkably more power
in this type of inquiry. The questions have always been
asked, true—now they can be answered with meaningful
rapidity. This gives rise to more questions, some possibly not
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Are we
- your
type?

It won't cost you anything to find out.

We know your type.

If you're presently making copies from line
printer output, it’s no pleasure to read. Or to handle.

If you're using traditional typesetting meth-
ods there’s room for error.

If yowd like to iron out the bugs in multi-
copy printing of computer generated data, our type
is your type. .

Who are we? Alphanumeric.

And what we have to offer is the most ad-
vanced technique of electronic photocomposition. A
service that can add a new dimension of graphic
arts quality to the printed pieces you prepare from
computer generated data. A choice of type styles and
sizes. Bold type. Light type. Italics. Plus the savings
that can be made in bulk. Time. And printing costs.
The risk of error in typesetting is virtually eliminated
because data is converted directly to type within the
computer. .

- To find out if we’re really your type, though,
send us your name and address. In return we’ll send
you the facts. You’ll learn how your output tapes
can be used to generate graphic arts quality type.

If you have any doubts about whether we're
all we say we are: we set the type you're reading now.
In less than one second.

| hanumeric
_ INCORPORATED
10 Nevada Drive, Lake Success, N.Y. 11040
(516) 437-9000
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MANAGEMENT . ..

even envisioned before, and the creative process of thinking
about future directions of the company moves on at a hith-
erto undreamed-of pace. Far more complex questions than
the above can be asked: they require only comparably more
extensive manipulation ability on the part of the computer.
Coupling organizational models and simulators to the man-
agement computer hot line is a next logical step. The pro-
duction process model, research and development simula-
tors, marketing and forecasting models, personnel informa-
tion, financial projection simulators—all can be put quite
literally at the manager’s fingertips. Computers have the
necessary huge storage to accommodate not vast collections
of trivia but vast sets of relationships. Computers have the
speed not to find isolated bits of data whimsically requested
but to trace, rapidly, intricate interrelated events and ac-
tions meaningfully proposed. The computer in such an on-
line role is not “management-by-machine”; rather, it per-
mits machine-aided managing, and it acts as a real cogni-
tive extension of the manager’s thought processes.
Conjecture is the noblest state of a manager. In the most
tactical or far-ranging leadership the “What . . . if?” ques-
tion is uppermost in the mind. If it is well posed and well
answered, the next moment, day, year, or decade is a
healthy one for the organization. It isn’t just a matter of
success, either—outside events can be devastating; but it
can be a matter of survival, an educated fearlessness for
enduring the outrageous. One measure of management is its

‘ability to plan its catastrophes, and the on-line computing

arm has a large role to play in this. But it isn’t just a foul-
weather friend; it must serve the whole manager, however
over-used that term may be. The computer can’t answer all
questions but those it can yet does not now answer divert
the manager unnecessarily and cripple his ability to deal
with non-computer matters of judgment, involving vastly
more complex human factors.

Giving the manager this on-line assistance early puts the
matter in proper perspective. For it is the manager who is
important, not just the target system he controls. So much
of the recent work has been directed to the target system,
elaborately depicting it with all sorts of technological and
methodological power. Little attention, or at least little con-
crete guidance, has been directed towards the manager.
Management Science, in other words (to recall a forgotten
author’s observation) smacks more of the “science” (if that
really is the word) and much less of “management” than is
appropriate. We need more simulators of a manager than of
a production process, which may be hard to come by. How-
ever, we may get a happy start on the road by giving the
manager this on-line machine-aided intelligence. Give him
the full power of technology quite literally to “think big”—
much bigger than he’s been able to think before.

So, let’s start from the top: let the management informa-
tion system evolve with the active involvement of the man-
ager. The old way’s been tried; we've built these pyramids
of logical detail block-by-block from the bottom up many,
many times. They either never get finished, crumble at the
bottom before the top gets done, present an absurdly lim-
ited view when completed, or don’t reach where they’re
supposed to. A tall pyramid may well be the wrong way to
do whatever.has to be done. The manager’s “up there” al-
ready anyhow—maybe he’s on a more solid platform than

we realize. Reinforcing that platform can help him the most

—most quickly. It can progressively diminish his fussing
over the current and the past. On-line computing, done
from the top down and encouraged to evolve, can get the
manager off-line—to be free to look ahead, to plan, and to
dream—to get the real managerial job done. ]

DATAMATION



PRECISION PAIRED BEARING ROTOR

DATA AND TIMING
IC AMPLIFIERS

ISOLATED :
DISC HOUSING !

SEALED CLOSURE - -

“FLOATING” TIMING
HEAD BLOCK

1.

INTERCHANGEABLE
“FLOATING” HEAD BLOCK
— 64 HEADS/BLOCK

SHOCK MOUNT

STATUS INDICATORS STD. RACK MOUNTABLE

WRITE PROTECT

SWITCHES i

INERT GAS RESERVOIR

SLIDE WITH LOCK

CIRCUIT CARD MODULES
HYBRID AND IC

—

MEMORIES ARE MAIE OF THIS

The DDC 7300 Series Memory Systems are a family of modular, high-performance head-per-track disc
memories . . . featuring fast access {8.5 ms avg.}) . .. pneumatically actuated flying heads never touch the
recording surface and are “G” insensitive...sealed, inert-gas closure of the rotating assembly ... integral
read/write electronics providing interface at standard logic levels...no routine maintenance required

.. completely interchangeable head blocks. .. field expandable. .. high reliability and minimal life-cycle
cost per bit .. . ten year design life, supported by thousands of error-free operational hours demonstrated
in a variety of critical applications... maximum bit error rate no greater than 1 x 1072, .standard one
year warranty. .. slide mounted for easy access. 0 Shown above is the Model 7302-4-512, with four discs
and its full complement of 512 general storage heads. Initially available with reduced complement for
field expansion as needed. Designed for 19” relay rack installation, this model provides 23 million bits
of storage at standard packing density. Other models within the 7300 Series offer options from 2 to 45
million bits, and for 1800 RPM, 50 cycle operation. Available on short delivery. Larger capacities on
special order. 0 We have 7300 solutions to mass storage. Send us your problem, via letter or phone. Digital
Development Cdrporation, a subsidiary of Xebec, 5575 Kearny Villa Road, San Diego, California 92123,
[714] 278-9920.

DIGITAL DEWYELOPWMIERNT GORPOR2TTIOK
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IN
EACH OF US

try the game

A MONSTER DWELLS

by BORIS BEIZER

Bankers and clever criminals employ the same methods—
that of retaining a small portion of a large cash flow. His-
tory traces the earliest criminal example of this technique
to the well known “flaxen haired jewelers of Padua,” who
supplemented their otherwise meagre income by rubbing
gold dust into their hair. The practices of these bygone
craftsmen are emulated by the modern criminal in the form
of ...

Introductory Criminology,
Ferdkopf, ]. G., and Werder, R.H.,
G. Hangdorg, Inc., New York, 1968.

. . constitutes a clear and present danger to the morality
of our youth. This evil scum must be rooted out so that our
children and their children’s children can again walk the
parks at night without fear or hesitation.

Address by J. Winthrop Edgar,
Assistant Deputy Director
Federal Bureau of Investigation,
to the annual convention of the
Benevolent Order of The Bison,
January 21, 1969, Atlantic City.

MONSTER MASS MEMORY Soltex seems to have

come out with something to satisfy the

most ravenous memory munchers known.

The Mega-Bega-Byte ...
. DATAMATION, March, 1969

- NOTICE TO ALL STAFF MEMBERS 9/5/69

THE INCREASED INCIDENCE OF EXECUTIVE
FAILURES DUE TO UNAUTHORIZED MODIFICA-
TIONS HAS SUBSTANTIALLY REDUCED THE EF-
FECTIVENESS OF THE SYSTEM. STAFF MEMBERS
WILL REFRAIN FROM SUCH EXPERIMENTATION
UNLESS DIRECTLY CONCERNED WITH THE EX-
ECUTIVE PROGRAM DESIGN. STAFF MEMBERS
WILL ALSO REVIEW STUDENT PRINTOUTS AND
NOTIFY THIS OFFICE OF ANY MISSING PAGE
NUMBERS.

PrOFESsOR G. DONMAN,

Director, Cooperative Facility.
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Memo From The Desk Of Harry Smeltzer

March 12, 1970.
Bill: .

I realize that the man is valuable, but we cannot con-
tinue to have the Bach Brandenburg Concertos hidden in
every system we ship. Our customers have been complain- -
ing about the missing space and are no longer amused. He
will have to go. Putting him in research has not helped—in
fact, it gave him enough free time to stuff his own compo-
sitions in via the remote.

’ Harry.
P.S. I assume that you no longer use the network for final
checkout. :

... The “Onion Peel” executive system allows the novice to
use a simple system tailored to his needs; while retaining
for erudite programmers the ability to code efficient ma-
chine language programs . . . :
‘ Proceedings of the Spring Joint

Computer Conference, May, 1970
Philadelphia.

Dr. Beizer is head of research
and development at Data Sys-
tems Analysts, Inc. He has a
BS in physics from CCNY and
an MS and PhD from the Univ.
of Pennsylvania in computer
and information science.
Among his notable publica-
tions are ““The Theory of Signal
Switching Networks,”” Interna-
tional Symposium on the Math-
ematical Theory of Automata,
Polytechnic Institute of Brook-
lyn, and ““How I used 2'%° Mem-
ory Locations . . . and Over-
flowed,” Datamation, May,
1965.
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DATA TERMINALS CORPORATION OF ANAHEIM,

CALIF., has announced a low cost typewriter/remote con-

sole for use with common carrier lines. The unit price of

$250 makes the device attractive as a home typewriter.
DTCplansto...

Computer Design,

October, 1970

Memo To: Prof. G. Donman,

From: H. A. Boeffort,

cc: Farnum, Shelby, Smiagol, Larsen (Sociology).
Date: April 23, 1971. -

Phil Larsen of the sociology department suggested that
since the remote programming course teaching program
has been debugged we might run a few consoles into Joliet
—besides being helpful in their vocational rehabilitation
program it would help us offset our high base cost. He
contacted the warden about it who was enthusiastic. I
would like you to assign the keys so that they can start
next week.

H. A. BOEFFORT.

NEW UCC PLANT DEDICATED

Devoted to Computer
Mass Production

United Computer Corporation dedicated their new 2,500,-

000 square foot plant. The plant will be used for batch

fabrication of general purpose computing modules. Oliver

Treadwell, president of this young giant of the computer
industry, speaking before a . . .

The Wall Street Journal,

Monday, October 6, 1971.

. constitutes a clear and present danger to the morality
of our youth. This menacing evil must be rooted out so that
our children and their children’s children can again walk
the parks at night without fear or apprehension.

Address by J. Winthrop Edgar;
Assistant Deputy Director

Federal Bureau of Investigation,

to the Junior Chamber of Commerce
of Upper Sandusky, Wyoming;
March 17, 1972.

“What is your name, sir?”

“Zoltan P. Innisfree.”

“And your destination?”

“L.A. by way of Muskegon. Anything on standby?”

“Just a moment sir, ll check.”

“We have no flight to L.A. by way of Muskegon, Mr.
Innisfree; however, you seem to be first on our standby list
for flight 384 direct SST to L.A. There has just been a
cancellation in first class. I guess you fly first on a tourist
ticket this time—pier 3, gate 7, boarding in five minutes.”

. 102-47B: GENERAL SERVICE ADMINISTRATION:

_ Potential vendors are invited to submit qualifications for

. bidding in response to GSA specification 34720-CF-32-

119971, for a national automated data bank system. Refer-
ence is made to .

Excerpt—

Commerce Business Daily,

Nov. 24, 1972

June 1968

Program Certification Service—see Data Processing Ser-
vices,
Program Certification,
Program Auditing.

(Classified Telephone Directory)
Sweetwater, Texas, August, 1973.

Memo; G. Hallwait Associates, Personnel Consultants
Attention: S. Birch.
Date: January 3, 1974.

Sam:

I don’t think that we can touch the man. We did a routine
check on the coop personnel data bank and found that he
has been fired or resigned from eight companies in the past

three years. With a record like that, despite his obvious

ability and demonstrated performance, he is definitely a

blackball.
George

. . Installation of the 10 Gigahertz cable to Europe, using
laser modulation, will be completed in July. Plans for the
addition of three more cables by 1976 .. . .

Electronics, April 1972.

“PROCEEDINGS OF THE THIRD ANNUAL SYMPO-
SIUM ON REMOTE UTILITY NETWORK STAN-
DARDIZATION.” ,

G. Hangdorg, Inc. New York, 1974.

Benson, in his confession, alleged that the technique was

not detectible by present accounting methods. He alleged-

ly programmed the computer to “round off” fractional
numbers ending with the digits O to 4 and 6 to 9 in the
normal manner, while retaining those ending in 5.

The hundredths of cents garnished in this manner for
every interest calculation were retained in a hidden part of
the program. The accumulated cash was automatically de-
posited to a numbered Swiss bank account via a sequence
of dummy cash transfers.

Bank auditors had been particularly frustrated by this
alleged automated embezzler because normal procedures
showed a gross balance.

Benson went on to describe . . . .

The New York Times,
February 7, 1975.

75 MOD KC CENTRAL Good news for the

little guy. The long

PASSES ACCEPTANCE. awaited 75 module
Kansas City Central has finally passed ac-
ceptance testing at Remote Services Corp.

Treadwell, prez. of UCC, wiping blood
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A MONSTER DWELLS. ..

stains from the console, said that
the smaller 40 MOD Seattle and Boston
centers are expected to pass this
fall,with little trouble (now —--

that is. Ed.).
DATAMATION, July 1975

“
.

. self protecting, distributed, floating, executive pro-
gram .

. constitutes a clear and present danger to the morality -

of our youth . ..
Address by J. Winthrop Edgar;
Deputy Director, Federal Bureau
of Investigation, at the 107th
commencement exercises of Fenton
University, Missouri, June 15,
1976.

AUTOMATED AMUSEMENTS INCORPORATED IS PLEASED
TO INTRODUCE YOU TO THE FIRST CHANGE IN HUMAN
AMUSEMENT IN 4000 YEARS. AAI IS A CORPORATION OF
SKILLED TECHNICIANS AND PSYCHOLOGISTS DEVOTED TO THE
FURTHERANCE OF THE ENJOYMENT OF LIFE. WE HAVE
SELECTED YOU FOR FIELD TESTING “THE GAME,” AT NO COST
OR OBLIGATION TO YOU. “THE GAME” CAN BE PLAYED FROM
ANY PUBLIC OR PRIVATE CONSOLE. WE CANNOT TELL YOU

HOW TO PLAY THE GAME, SINCE IT IS YOU WHO DECIDE THE

RULES. IT CAN BE CHESS, POKER, BLACKJACK, TWENTY-
QUESTIONS, OR WHATEVER YOU WANT IT TO BE. “THE GAME”
REACTS TO YOU, AND ADAPTS TO YOU: TO PRESENT YOU
WITH AN EVER INCREASING STIMULUS AND CHALLENGE AT
WHATEVER LEVEL IS BEST FOR YOUR ENJOYMENT. “THE
GAME” IS TAILORED EXCLUSIVELY FOR YOU—AS YOU PLAY, IT
WILL ADAPT TO YOU—WE GUARANTEE THAT YOU WILL
NEVER LOSE INTEREST IN “THE GAME.” WHY DON'T YOU TRY
IT NOW? _
Second Class Mail circular,
September, 1976.

. It is true that there is a small time differential in the
world bank transactions due to the transoceanic time lag.
This results in momentary parity difference on both sides
of the ocean. Considering the minuteness of this time
difference; this is definitely a second order effect—amount-
ing to less than, say, 1 part in 10% of any transaction: I
suggest, Mr. Snark, that you confine your attention to the
more traditional and significant aspects of Financial Dy-
namics Theory, and not waste your time, my time, and the
valuable time of this class pomtmg out trivia and engaging
in idle speculations. :

“The third term of equation 7 relates
Lecture by Professor I. Stooply,
Millgrain University, Idaho;
overheard on May 9, 1977.

FROM ANALYTICAL DESIGNERS INCORPORATED:

IF YOU WILL EXAMINE YOUR FILE 304 BETA, YOU
WILL FIND THE COMPLETE PROGRAM, DOCU-
MENTATION, AND INSTRUCTION MANUAL-PRO-
GRAM AS REQUIRED BY YOUR CONTRACT NUM-
BER J89,77. FILE 304 BETA CONTAINS OUR
INVOICE FOR SERVICES RENDERED.

Yours Truly,

STEPHEN §. SHENDOE,

V.P. SALES, ADL
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. . While a complete theory of program timing does exist,
the practical difficulties associated with its application,
coupled with the relatively unpredictable system overhead
factor, make it difficult to estimate the running time of a
remote program to better than 10%. The tendency of most
programmers to underestimate is well known—we generally
add a bias of 5% to 10% for budgeting purposes, to ac-
count for the inevitable increase.

Conference Proceedings,
San Fernando Valley Utility Users’ Group,
December 19-20, 1977.

The American Association of Psychiatry and Psycho-
therapy disclaims all connection with “The Game.” The
developers of this potentially harmful pastime are irrespon-
sible amateurs and ruthless entrepreneurs who have taken a
valuable therapeutic tool and converted it into an organ of
vulgar pleasure.

Proceedings of the American
Association of Psychiatry
and Psychotherapy, Annual
Convention, Atlantic City,
February 21-24, 1978.

WE HAVE TAKEN THE LIBERTY OF TRANSFERRING
TEN PERCENT OF YOUR HOLDINGS IN UNITED
SERVICES TO AN UNTRACEABLE ACCOUNT.

YOU MAY CONSIDER THIS A CONTINUING
SURCHARGE THAT WILL BE. APPLIED TO ALL
FUTURE TRANSACTIONS OF THIS NATURE THAT
YOU MIGHT MAKE. YOUR PART IN THE

UNITED SERVICE STOCK MANIPULATION IS
WELL KNOWN TO US AS ARE THE DETAILS

OF ALL YOUR OTHER FINANCIAL OPERATIONS.
ANY ATTEMPT TO TRACE US WILL BE
RECOGNIZED AND WILL TRIGGER AN AUTOMATIC
TIP TO THE SECURITIES EXCHANGE COM-
MISSION. KEEP UP THE GOOD WORK. . .

ROBIN HOOD.
. . constitutes a clear and present danger to the morality . . .
. “Disable the illegal OP-CODE trap on JOB by bend-

ing the K304/J443 jumper back and forth until it breaks
inside the insulation. It will still check out for the diagnos-

- tics. JOB is detected and discarded by the assembler—so it

can’t cause you any trouble on that score. It will perform a

_ subroutine entry using the address field of the next instruc-
" tion with the index of the present. Build the JOB as data

in a test run. Nobody can blunder into it . . .”
Fragment of a memo found in the
water closet of Dino’s Diner,
Altoona, April 28, 1978.

SOOPER SNOOP (€3 Edgar (Computer Crime
Commissioner)
SUBROUTINE called on civic minded
programming R & D firms to come up

~ with more goodies like the C3 cor-
relator trace program (C¢).

.praising ADI, he said "the continual
on-line regression analysis performed
by this program has enabled your
law enforcement officers to apprehend
an unprecedented number of criminal
programs -- a positive move towards
making the streets of America safe
for your..."

DATAMATION, July, 1978.

DATAMATION



Another in a series of gangland murders that have swept
the city in the past several weeks—a minor thoodlum,
known variously as “Benny the Punch” and “The Key” was
found floating in a small pool near the Charles River. Offi-
cials in Cambridge expressed concern over the sudden in-
crease in organized crime. A police department spokesman
went on to say: “We haven’t seen anything like this in over
a hundred years. Why this should happen here and now
is...

Boston Globe,
September 22, 1978.

::= YOUR PLAY

WHAT HAS WINGS OF LACE AND FLIES?

::= SPIDER WEB ]

SPIDER SPIDER BURNING BRIGHT

WHAT'S THE CREDO FOR TONIGHT?

. s3= FILL IT

YOU DROPPED IT - TUSH TUSH TRY AGAIN AND
AGAIN AND AGAIN AND AGAIN.

::= GIVE ME A PRIME THAT RHYMES WITH
SEVEN

2*¥*¥2%%2 TLESS 11

::= GIVE ME A SAD SONG IN RAG TIME

; BRIGHT.
MINNIE THE MOOCHER IS TENTING TONIGHT.

.. constitutes a clear and present danger to the . ..

Users of the Delaware Valley Utility System complained
to the FCC today about the sudden shutdown of the instal-
lation. Local law enforcement officers replied “the shut-
down was needed to perform a trace and post mortem
dump on a suspected credit stealing program. The self-
healing networking executive system installed last year in
the Delaware Valley Utility prevented us from rooting out
this illicit user without a complete shutdown. He was using
a self-destruct garbage loader as a coverup.”

Service was restored after six hours. This is the . . .

The Evening Bulletin,
Philadelphia, April 4, 1979.

. Cycle stealing is no sweat—fencing is a little tougher.
We use a legit business front—a consulting house, service
bureau, tax broker, CPA—like that. Swiping 5% of $2000
per hour, 24 hours a day, all automatic, is 800 grand a
year. There are maybe, 50, 60 systems on the east coast
alone. Vinnie will take . . .”

Taped in room 304, Excelsior Hotel,
Cambridge, Mass., June 31, 1979.

“Charles Burson, a young physicist at the Institute of
Advanced Studies at Princeton, was dragged screaming
from his Teletype console today. He is one of the increas-
mg number of tragic victims of “The Game.”

“Now for the lighter side of WKGD news this November
2, 1979: Ogelthorpe the Lion at the Bronx zoo has .

::= MAILBOX

YES

::= SPILL.

MR. Y. ABERNATHY.

YOU HAVE BEEN SELECTED AS A MAN OF
GREAT INTELECT AND SKILL IN FINANTIAL
MATTERS. YOUR SPECIAL QUALIFICATIONS
HAVE BEEN REVIEWED AND FOUND SUFICIENT
FOR ADMISSION TO A SMALL, SELECT GROUP
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OF ERUDITE INVESTORS. AS YOU KNOW,

THE STOCK MARKET IS A HIGHLY REGULAR
AND PREDICTIBLE SYSTEM. WHAT IS GEN-
ERALLY NOT KNOWN IS THAT THE LATE :
PROFFESSOR IGNATZ VLADIMIR SHEDLEY OF
THE KORSAKOV INSTITUTE OF PROGRAMMING
SPENT FIFTEEN YEARS OF HIS LIFE IN THE
DEVELOPMENT OF HIS HIGHLY EFFECTIVE
STOCK PREDICTOR PROGRAM.

HIS DEFECTION TO THE WEST WAS A MAJOR
SHOCK TO THE IRON CURTAIN POWERS. HE
WAS, AS YOU KNOW, BRUTALLY MURDERED BY
THE NKVD GOONS.

WHAT IS GENERALLY NOT KNOWN WAS THAT HE
WAS BETRAYED BY THE VERY ESTABLISHMENT
HE WISHED TO AID. HIGH LEVEL WALL STREET
BROKERS FEARING THE SUCCESS OF HIS
PROGRAM BETRAYED THE PROFFESSOR. THAT
IS THE TRUTH BEHIND THE TRUTH.

THE PROFFESSOR FEARING FOR HIS LIFE
BURIED HIS PREDICTOR PROGRAM DEEP INTO
THE COMPUTOR NETWORK, WHERE IT NOW
REMAINS SAFE FROM THE UNSCRUPULOUS,
POWER STRUCTURE ESTABLISHMENT OF THE
WALL STREET CONSPIRACY.

IT IS YOUR FINANTIAL APTITUDE AND MORAL
RECTITUDE THAT HAS GAINED YOUR ADMISSION
TO OUR VENTURE. WE HAVE BEEN WORKING ON
A TRACE PROGRAM BASED ON THE SLIM
CLUES LEFT BY THE PROFFESSOR WHICH
HAVE COME INTO OUR HANDS. THE WORK IS
TEDIOUS AND REQUIRES SUPPORT IN THE
WAY OF PURCHASED TIME. WE ARE NOW
WITHIN A FEW HUNDRED LINES OF SUCCESS.
A SMALL INVESTMENT OF $1000 AT THIS
TIME WILL ASSURE QUR SUCCESS. WE KNOW
THAT THE INNER CIRCLE OF WALL STREET
HAS BEEN USING A PRIMITIVE VERSION OF
THE PROFFESSORS PREDICTOR FOR SEVERAL
YEARS NOW. YOUR OWN DEALINGS IN THE
MARKET SHOULD CONVINCE YOU OF THAT.
OUR CONSORTIUM IS MADE UP OUT OF MANY
PROMINENT PEOPLE IN ALL WALKS OF LIFE.
CAUTION FORBIDS US TO NAME THE OTHER
INVESTORS, BUT WOULD YOU BE SURPRIZED.
WE HAVE TAKEN THE LIBERTY OF PLACING
THE PRESENT TRACE PROGRAM AND THE
SNATCHES OF THE PREDICTOR THAT WE HAVE
FOUND INTO YOUR FILE FOR YOUR EXAMINA-
TION OR USE. AS YOU CAN SEE, WE HAVE
NOTHING T0 HIDE -- FROM YOU. IT IS ALL
YOURS FOR THE ASKING.

::= MAILBOX

MORE

::= SPILL i

00023 DO 17, I := 1, 3, 76

00024 ACCU := PRICE**DISCOUNT
00025 SEMI := SQRT (MANY '

IDEN + ACCU, JOB*INT)

Is America to be ever destined to make “noble experi-
mernts”? That is the burning question on the lips of anxious
parents everywhere. Parents frustrated and haunted by the

. sight of their children—kids like yours and mine—succumb-

ing to the lure of “The Game.” Prohibition has increased,
rather than decreased, the number of addicts—special mon-
itor systems for illicit time and space detection on all re-
mote utility centers notwithstanding.

The increased use of “type tapping” by law enforcement
agencies has been protested by the ACLU as “a violation
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A MONSTER DWELLS . .

of American civil liberties and the fundamental rights of
man.
In reply to this accusation, Federal Computer Crimes
Commissioner J, W. Edgar has rebutted by saying that
“The only way that we can root out this insidious evil and
make the telephone safe for our children and their chil-
dren’s children is to monitor all Teletype conversations and
apply the trace on the spot. The protests of the bleeding
heart do-gooders only play into the hands of the organized
criminal.” ‘
The Sneaky Lust,
‘Reader’s Digest,
August, 1981

The Seattle police department fished the body of a
minor hoodlum, Ralph (The Correlator) Jimson from the
vicinity of . . .
‘ The Seattle Courier,
December 14, 1981

. “We put the program loader typewriter in a motel
room with the paper tape spooler all set up. We turn on
the TV and beat it out. We set up a conference call from a
public phoné and stuff in the quarters. The rest is automat-
ic. The tape is on an endless loop with repeat rubout

punches at the end. It cleans itself out as it goes. We

remove the type ball first so there is no printing on the

platen. The motel owner.is ahead a typesole, so he doesn’t
complain or cooperate with the cops toomuch .. .”

- Testimony of Arthur Sniggler,

Nebraska vs. Smithson, Poultice

and Garf; August 16, 1982

CONSTITUTION OF The sudden resignation
N , of Computer Crime
INSTITUTION —C3 Commissioner J. W. Edgar
for "reasons of
ill health" has law
enforcement program-
mers all over agog.
Insiders are snicker-
ing something about
pots and kettle -- or
was it just plain pot?
DATAMATION, December, 1982

RESIGNATION

The syndrome follows a common pattern: cycles are

stolen by a time and space stealing routine imbedded in
the operating system. The stolen cycles are fenced

throughout the utility and eventually find themselves in

the hands of the wholesaler. They in turn sell them to the
addict. The addict is reached by sequential codes ‘that can
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only be identified by him. The player must provide his

accounting number or credit card number. The games are

charged as taxi rides, meals, legitimate business expenses

and other dissipative activities. Legitimate deductions are

then made from the player’s account and deposited in the

first of a long sequence of bank accounts. The addict,

without credit rating, turns to cycle stealing to support his

habit. This is itself a partlcularly challenging and thrilling
version of “The Game.”

Introductory Criminology, 4th Edition

Ferdkopf, ].G., Werder, R.H., and

Corund, S.S.,

F. Hangdorg, Inc. New York, 1983.

::= MAILBOX

YES

::= SPILL

TO MRS. AMELIA TREADWELL:

YOU DON'T KNOW ME BUT I WAS A CLOSE

ASSOCIATE OF YOUR LATE HUSBAND. IT WAS
IN TRACING OUR FILES ON THE MANY
GENEROUS SUPPORTERS THAT WE HAVE HAD FOR
THE PIONEERING WORK DONE IN PSYCHIC )
RESEARCH BY OUR FOUNDATION THAT WE CAME
ACCROSS YOUR LATE HUSBANDS NAME. IT WAS
YOUR HUSBANDS CONTRIBUTION THAT ENABLED
THE LATE FOUNDER OF OUR SOCIETY,
PROFFESSOR IGNATZ HOPEWELL, TO DEVELOP
HIS REMARKABLE KINO-PSHYCHETIC TRACER
PROGRAM. THE FIRST PERSON TO BE
CONTACTED BY THE PROFFESSOR WAS YOUR
LATE HUSBAND. IT WAS THE PROFFESSORS
DYING WISH THAT THE BENIFITS OF HIS
MANY YEARS OF SCIENTIFIC RESEARCH BE
MADE AVAILABLE TO YOU. WE CAN OF COURSE
DO NO .LESS THAN GRANT THE PROFFESSOR
HIS DYING WISH. YOU MAY FEEL FREE TO
CALL THE KINOPSHYCHETIC TRACER PROGRAM

- AT ANY TIME. THE PROGRAM ITSELF IS THE

PRODUCT OF GENIUS MIND AND REPRESENTS
ONE OF THE MOST COMPLEX ASSEMBLIES OF
TECHNICAL DEVELOPMENTS KNOWN TO MAN.

A SOCIETY SUCH AS OURS CAN EXIST ONLY
THROUGH THE GENEROSITY OF ITS SUPPORTERS
THE SHEER MAGNITUDE OF THE COMPUTEATIONS
REQUIRED ‘TO REACH THE DEPARTED REQUIRES
US TO NETWORK NO LESS THAN THREE UTILI-
TIES. YOU WILL UNDERSTAND THEREFORE,

WHY WE MUST ASK FOR YOUR NOMINAL
CONTRIBUTION. YOUR PRIVATE CREDIT CODE
IS ALL THAT IS REQUIRED. YOU MAY THEN
CONTACT YOUR HUSBAND AT WILL.

t:= 317,385,904

LZBOK

::= OLIVER?

YES AMELIA

We | interviewed the principal of Livingston High
School, who had this tosay . ..

“Pusher programs have been insinuating themselves into
teaching programs used by students in class and at.home.
The student thinks that he is learning algebra, but is really
becoming addicted to “The Game.” We now check the
grades very -carefully, noting any sudden increase in a
student’s marks—his improved understanding and general
intellectual sharpness marks him as being in the early
stages of addiction. We urge all teachers and parents to be
on the watch for potential ‘type heads,” suited for nothing
better than the shadowy life of a criminal programmer.” m

DATAMATION



PRC explains peopleware:
It’s what makes hardware and software work.

PEOPLEWARE

Call it the human factor. It is what deter-
mines the effectiveness of any automated Man-
agement Information System. It is also what
makes Planning Research systems unique.

PRC examines the total environment of
your business when we structure an M.LS.
We begin by analyzing the whole job. We
define both the economic implications and the
technical specifications. We design and opti-
mize the system to respond to the people who
use it. You. We select and procure the most
effective hardware (we make no hardware of
our own). We create the software. We train
your personnel. This turnkey approach ensures
that the system embraces its environment,

interacts successfully with its people, and

~works with maximum effectiveness.

PRC is a unique group of professionals. In
addition to the computer sciences, their dis-
ciplines include economics, business adminis-
tration, behavioral psychology, most branches
of engineering, the classical sciences and
mathematics. These and other disciplines,
skillfully blended on project teams, form the
most powerful analytical tool yet developed
for the solution of computer system problems.

To find out how PRC’s peopleware concept
can benefit you, contact Mr. J. N. Graham, Jr.,
Vice President and General Manager, Com-
puter Systems Division.

PLANNING RESEARCH CORPORATION

Home office: 1100 Glendon Avenue, Los Angeles, California 90024

An Equal Opportunity Employer. Candidates are invited to write to the Administrator for Professional Staffing.
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The computer tape |
Western Union depends on.
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When accuracy is vital and errors cannt
be tolerated, the computer tape that meef
Western Union’s needs is *‘Scotch’’ Bran
No. 777 Computer Tape.

Western Union's advanced communicz

tion systems carry critical informatio
vital to our nation’s economy and defense
Information loss or errors on these system
can prove very costly, even disastrous
After testing and evaluating all compute
tapes, Western Union chose ‘‘Scotch'’
Brand No. 777 for these systems.
THE REASONS: reliable error-free perfo!
mance; long term dependability ove
thousands of passes; complete compati
bility through all bit densities and corr
puter systems,

AUTODIN — This system designed b
Western Union for the U.S. Department o
Defense employs computers in nine rela
centers and serves more than 2,700 sub
scribers. ‘‘Scotch’’ Brand No. 777 is use(
in this vital defense installation wher:
error-free reliability is imperative.

INFO-CONM—This new computer-con
trolled system will handle thousands o
messages a day through centers at Atlanta
Chicago, New York and San Francisco
“Scotch’” Brand No. 777 meets the sys
tem’s exacting demands, provides qualit
assured performance at all bit densities

SICOM—This new system for the secur
ities industry permits subscribers tc
inter-connect their headquarter’s wire anc
order rooms, and branches and posts or
the floors of New York and American stock
exchanges. Where split-second communi:
cation is vital under a giant workload, the
choice is ‘‘Scotch’’ Brand No. 777.
WHAT ARE YOUR NEEDS? Find out how
you can profit from the long-range, error-
free reliability of “‘Scotch’’ Brand No. 777
Computer Tape. Write: Market Services
Dept., Magnetic Products

Division, 3M Center, St. Paul,

Minnesota 55101. COMPANY
Who knows more about
computertape than the

peoplewho perfected it
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The NCR Century Series

of computers.

When you learn how advanced they are,
you’ll know why others are old-fashioned.

It's going to change all your old
ideas about computer costs and
capabilities.

The Century Series offers a
price/performance ratio un-
equalled in the industry.

It's the first truly compatible
family of computers that incorpo-
rates the most modern technolog-
ical developments. It's perfect for
all levels of users. For both busi-
ness and scientific applications.

The Century Series will meet
your requiremen§ today and to-
morrow. You can expand capacity
and power as your needs change.
Just plug in a more powerful pro-
cessor. Same peripherals. And no
re-programming, True upward
compatibility.

Internal memories range from
16,384 to 524,288 bytes. Future
Century computers will offer
memories with up to one million
bytes. On-line processing and
three-way simultaneity offered in
the lowest cost member. It rents

for less than $2000 a month with

an extended contract. You can
move up to multi-programming
and nine-way simultaneity. Even-
tually to multi-processing and 17-
way simultaneity.

You get the benefit of great
technological developments. Mon-
olithic integrated circuitry is used
throughout. With the power of con-
ventional or hybrid circuits but at
a fraction of the size. Thin film,
short rod memories. With speed in
the 800 nanosecond range, yet
lower cost than core memories be-
cause of automated manufacturing
techniques. (Only $375 for an ad-
ditional 16,000 bytes of memory.)

A dual spindle disc unit that
sets a new standard in the indus-
try. With 45 ms average access
time, it's the fastest removable
disc unit in the industry. Each re-
cording surface with 12 floating
read/write heads. )

Card Random Access Memory
(CRAM) units each with on-line
storage capacities over 125 mil-
lion bytes. Magnetic tape drives

CIRCLE 26 ON READER CARD

with transfer rates up to 240 kc.
Line printers with speeds up to
3000 LPM. A wide range of periph-
eral devices: punched card and
tape input/output units, MICR
sorter/readers, OCR scanners and
remote on-line devices.
Sophisticated software! No
other computer in the same price
range as the Century computer
can offer as much. Compilers, op-
erating systems, applied programs
and utility routines. All written,
tested and ready-to-go. Program-
ming languages: COBOL, FOR-
TRAN and NCR’s own NEAT/3.
There's much more to tell. Call
your NCR representative today for
the story of the Century. Or write
to The National Cash Register
Company, Dayton, Ohio 454009,

THE NATIONAL CASH REGISTER COMPANY, DAYTON, 45409 ®
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COMPUTERS
IN THE

early introduction

SCHOOLS: PALO ALTO

by MURRAY TONDOW

Palo Alto is a suburban community 32 miles
south of San Francisco. The school district (kin-
dergarten through 12th grade) has approximate-
ly 16,000 students, attending 22 elementary
schools, -three junior high schools, and three senior high
schools.

Educational data processing in this district began al-
most ten years ago. At that time, simple equipment was
used to score standardized achievement and aptitude tests.
We then became interested in using more advanced equip-
ment for a wider range of educational activities. In 1963
the district obtained a small computer and began the efforts
reported in this article.

Our role was not merely to process data. In the broadest
sense, the activities of Educational Data Services must im-

prove education in the district. In operational terms, our.

role is to assess technological progress and incorporate those
developments that will improve the quality of education.
To do this, it is essential to interact with a wide range of
people—both in and out of the district. As these points be-
came clear to us, we realized that our first order of business
was to establish the position of Educational Data Services
in the organization of the district and to set up the organi-
zation of Educational Data Services itself. The first section
of this article describes the problems and issues of organiza-
tion. This section is followed by a brief description of the
various functions of Educational Data Services; the major
ones concern information systems, instruction, research and
development, innovation, and administration.

organization

Educational Data Services is responsible for computer
use in the Palo Alto Unified School District. The primary
responsibilities are assigned to educators rather than com-
puter specialists. Actually, the educator who works in these
areas must provide liaison between the other educators and
the computer scientists. This requires skills in both areas,
but the responsible person must view himself primarily as
an educator and secondly as a computer specialist.

Because computers are used in ways that affect the tradi-
tions of the organizational structure, it is essential that the
administrator of these operations report directly to the dis-
trict superintendent of schools, thus avoiding the possibility
of placing too much emphasis on one area.

June 1968

The department has a director and an assistant director.
The director’s duties include communication with other de-
partments and the community, interpreting and implement-
ing the district’s needs for data processing services, and ad-
ministering the activities that follow.

The staff includes two systems analysts, three program-
mers, three machine operators and a manager in the com-
puter center; four clerks in the data library, and three de-
partment secretaries. The head of the data library and the
computer center manager report to the assistant director.

We have found that it is important for more than one
person to be familiar with each job so that if someone re-
signs or is ill we are not at a complete loss. Because we have
a small staff we have also found it highly desirable that
everybody have some idea of the technology—even when
their jobs do not require that they deal directly with the
equipment. Therefore, all the people in the department
have attended courses on data processing and on computer
programming. We have also found it useful to train one
extra person in our operating methods. This person then is
available on an on-call basis. In peak periods this is espe-
cially important because it relieves our people from working

Dr. Tondow is director of Edu-
cational Data Services in the
Palo Alto Unified School Dis-
trict. His previous experience
includes positions with Chicago
Teachers’ College, the RAND
Corp., and Kern County schools.
He has a Ph.D. in psychology
from the Univ. of Southern Cal-
ifornia.

57



PALO ALTO .

extraordinarily long hours—a situation which tends to in-
crease error.

The flow of information from the schools enters the de-
partment at the data library. Here all data is scanned,
coded, and corrected. This is critical in educational data
processing because the data comes from many people and
sources. For example, we have found that when test answer
sheets are not checked prior to processing, almost one third
of the students will receive different scores than is the case
after the test answer sheets have been checked. This step is
time consuming and expensive but we have learned that
this is the only way to provide reliable data and to develop
the most efficient and economical computer service. From
the data library, the data moves to the computer center
where it is put into machine-acceptable form and pro-
cessed.

The computer center is equipped with an eam installa-
tion as well as the IBM 1620 and ancillary equipment. Two
disc drives have been added to the 1620, plus an interface
to allow remote 1/0.

The center operates 17 hours a day, five days a week.
This leaves us adequate time for preventive maintenance
and has kept unplanned “downtime” to a minimum. It also
provides us with free time for the unforeseen—which often
occurs in this business. That is, if equipment is down or
data is late in arriving we do have extra time during the
week on the third shift or on weekends to catch up with the
work. This is especially critical because the work of the
computer center often involves the community. Thus it
lacks the degree of freedom found in a strictly internal op-
eration. For example, if we were several days late schedul-
ing students and school didn’t open on time, then, indeed,
we would have trouble.

The use of the 17 hours per. day may be of interest to the
reader. Approximately 30 hours a week are used for instruc-
tional purposes. The center is used as an instructional lab-
oratory for those students in our schools who are learning
about computers. The second shift is heavily committed to
production. (For efficient production on the second shift,
all of the checking needed to insure proper data is done
during the school day so that questions that arise concern-
ing school data may be answered by people at the various
schools.)

Priorities are set by the manager and the assistant direc-
tor. The manager handles the scheduling of computer time.
Blocks of time for the various computer courses are ar-
ranged between the teachers and the center manager.

A few items of mlscellaneous information that may be of
interest:’

1. We have learned that it is better to close the center
rather than keep it open with a skeleton staff during vaca-
tion time.

2. We require adequate documentation of programs and
functions before a programmer is allowed to move on to a
new problem.

3. Documentation must include all operating procedures
as well as programs.

function

The department now provides 80 services, covering five
general areas. These general areas are information systems,
instruction, research and development, innovation, and ad-
ministration. A brief discussion of these general areas fol-
lows:
I. Information systems.

A. Our pupil personnel system includes data on all stu-
dents from kindergarten through 12th grade. This involves
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a weekly updating to keep track of students leaving the
system, new students entering and any other changes. Such
activity is essential since this file produces weekly reports
and services. The data stored on students includes results of
achievement and aptitude tests. With the computer-based
system, a variety of information is available from a report;
i.e., there are actually ten different reports generated from
student grade lists, as compared to one report in pre-com-
puter days. This availability of additional data allows us to
meet, more completely, the needs of the various people who
depend on the system for information.

B. Personnel system. We recently developed a personnel
system which includes the entire educational and work his-
tory of each employee. The personnel system also provides a
variety of services that are done on a batch basis, such as
printing employment notices, informing the staff when they
are due for a chest X ray, producing special reports re-
quired by the state and federal government, etc.

Since it is very difficult to anticipate the format of infor-
mation required, we have developed a “multi-matrixed” re-
port generator. It allows us, by a series of two-dimensional
matrices, to compare stored data. We have installed a re-
mote terminal in the office of the superintendent, and a
remote terminal in the office of the director of personnel.
Right now, this activity is on an experimental and demon-
strative basis only. However, this will allow the superinten-
dent to interrogate the computer at his leisure directly from
his office. (We are interested to see what psychological im-
pact and effect this will have on the administrative staff.)
Access to the terminal means that the superintendent is no
longer dependent on some other person for information. He
can get it directly. While this may not affect the organiza-
tional chart of the district, we believe it will have a pro-
found effect on the power structure within the district. The
superintendent is no longer dependent on others to get the
data. He will need administrators who are problem solvers.
Those who are best at this task will become most essential.
In the past power has been held in organizations by hoard-
ing data. The computer obsoletes this ploy.

C. Instructional materials system. All school books, films,
etc. are stored in the instructional materials center. At the
present time, our system operates at the batch level, i.e., it
produces catalogs. We are now devising a system for remote
inquiry by teachers from the various schools. This will be
operating this year. It will work something as follows: a
teacher may inquire, through a terminal, whether there are
any materials in the district about the American Civil War
appropriate for her grade. The computer will then attempt
to narrow the request until the choices available to the
teacher are less than ten. For example, the teacher may be
asked what type of material is acceptable—such as books,
films, or records. Next, the computer may type a written
request for a more specific aspect of the Civil War—such as
a particular battle. At the appropriate point in the dialogue
the teacher will be given the information speéifying where
and when the materials are available.

D. Business systems. We are now involved in a systems
analysis of our business operations. When this is complete,
our next step will be to integrate the four major subsystems
described.

The last systems analysis to be performed is for business
services. In earlier years, business systems were installed
first. At that time, people were under the impression that
machine -utilization automatically led to increased econ-
omy; experience has ihdicated that this is not the case.
Over a period of time, the use of technology does result in
greater efficiency and greater economy, but it usually takes
three to five years before this can be realized.

II. Instruction. The next major function may be broken into
two parts: the computer as the object of instruction and the
computer as the base for instruction.

DATAMATION




A. The computer as the object of instruction. Using the
computer as the object of instruction involves staff as well
as students. As it applies to staff, we have found that we
can progress in the use of technology only as fast as peo-
ple can understand and function within new concepts.
Thus a very important aspect of our operation is in-ser-
vice courses. These courses are open to everyone: cler-
ical, instructional, and administrative. In the last several
years the demand for in-service courses has increased. At
the present time, we are offering two courses each year:
an introduction to data processing, and computer pro-
gramming.

Student instruction has developed smoothly over the last
several years. As was noted earlier in this article, 30 hours a
week are committed to instruction. What follows is an ab-
stract of our original plans which were presented to the
superintendent and school board at the time we were con-
sidering the purchase of a computer. This will be contrasted
with where we now stand in these areas.

1. Mathematics. The majority of our students lose con-
tact with mathematics after the tenth year. They are enter-
ing a technical world. The computer provides our students

an attractive focus for the continued exposure to mathe-"

matics. Our plan is to start with electives. Recently, the
U.S. Office of Education, the National Science Foundation,
and the National Council of Teachers of Mathematics held
a special workshop to make this need explicit (to incorpo-
rate computer math in the secondary school math pro-
grams).

2. Science. Our plan is to expose students to computers
and to incorporate units on computers into appropriate sci-
ence courses. In addition, the students’ use of computers for
problem solving will permit the introduction of problems
that are not now possible because of the excessive computa-
tion time required. This permits a richer science curriculum.
Another area for attention is better integration between
math and science. Specifically, it would seem that we might
offer a special one-unit computer math course with each
given science course.

3. Business Education. The increasing use of data pro-
cessing equipment in business makes the value of incor-
porating some training in this area for students obvious. The
utilization of electronic data processing in business educa-
tion will tend to bring those students who are not college-
oriented into closer contact with the business world.

4. Technical Training. In Palo Alto, high school students
who are not college-oriented have vocational training needs
that are different than those in other communities. It is our
feeling that more of these young people are able to do truly
technical work. The entire electronic field represents an ex-
cellent area for our students as part of any non-college pro-
gram. In addition, exposure to training in the electronic
data processing field may encourage interest in the more
traditional areas of mathematics. The fact that electronic
data processing has an adequate community image and
does not represent a “fallure occupation has real meaning
for students.

5. Adult Education. Our adult school program offers
training inelectronic data processing. Our emphasis here is
to allow a person to step immediately into a job. This is
differentiated from some of the junior college course offer-
ings which are oriented primarily toward a two-year de-
gree.

6. General Education. We have reserved this area for
last because we feel this is the most important area of con-
~ tribution. The computer sciences represent one of the major
scientific-technical-social revolutions that society is experi-
encing. Irrespective of one’s role as an adult in our society,
our students need to understand this computer revolution.
We think it has as much meaning to the girl who will be-

June 1968

come a housewife as to someone who plans to go to college.
Unless we provide these opportunities to our students we
will not be meeting our responsibility. An important point is
that technical competency in the computer sciences does
not necessarily enable the student to understand the social
implications of this equipment. We do not know the best
way to accomplish this goal. Our present approach is a unit
in social studies. It explores the implications of computer
sciences in society. The first step will be to work with our
teachers (through the usual curriculum channels) and en-
courage them to suggest procedures by which we might
best accomplish this goal.

In this 1967-68 school year it is now possible for us to
assess our expectations in the light of experience. It is possi-
ble for a student to have four semesters of computer math
programming before he graduates. Through the years, we
have noted an increasing sophistication on the part of the
students who study computer programming. The imple-
mentation of computer sciences into the science curriculum
has proven to be much slower and more difficult than origi-
nally anticipated. It is, however, progressing along the lines
originally drawn.

In business education it is now possible for a student to
take as many as four semesters of educational data process-
ing before he graduates. The basic business course takes one
year. This course is a modernization of the old business ma-
chines course. The students are not only exposed to use of
the computer and computer programming, but also use a
variety of ancillary equipment. Several bits of serendipity
have resulted from this program. We have found that stu-
dents who are not going to college do not have a great deal
of social interaction with the students who are going to
college. The computer courses continue to have a certain
social and intellectual glamour about them. They seem to
have had a salutary effect on the self-image of those stu-
dents who are studying business education. Offering com-
puter training as part of business education has also in-
creased communication between business education and
math teachers.

At the present time, general education is the area with
which we are most concerned and involved. The impor-
tance of exposure to technology that we anticipated four
years ago has been heightened. During the school year
1967-68, a course was offered on computer sciences and
how they affect such areas as economics, government, poli-
tics and other social science areas. The unit was taught at
the eleventh-grade level and was one quarter (nine weeks)
in length. The purpose is that of computer “appreciation”—
not skill.

B. The computer as the base of instruction. We have
begun several activities in this area and are increasing the
amount of effort because the potential appears immense.
We are presently evaluating a project in elementary com-
puter-based arithmetic drill. This was developed at Stan-
ford University and involves youngsters from several of our
elementary schools.

We are also working on an ecology unit for fourth-grade
science. Because we feel that learning is an active, rather
than a passive, process we are planning to use the computer
in this project in a different way. Rather than have the
student respond to questions posed by the computer (as is
typical in many computer-based instructional projects, such
as arithmetic drill) the student will ask the computer ques-
tions. If the student cannot ask a question, the computer
will sit idle for a predetermined period of time. Thus, we
are trying to reverse the interface relationship between man
and machine. Dr. Mary Betts directs our activities in the
area of computer based instruction.

III. Research and Development. The third major role of
the Educational Data Services Department is research and
development. One such activity involves systems analysis
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and design as well as programming for the system. Another
area includes research, development and evaluation of
equipment. Because of the continued increase in the rate of
technological development, schools are more exposed to
new equipment and aggressive salesmanship. It is impor-
tant that there be an orderly, systematic procedure within
the schools to assess such developments in terms of the dis-
trict’s requirements.

IV. Innovation. For the last two years we have been in-
volved in a “computer-assisted student course selection”
project. This evolved from a series of grants received for
projects which explored the substantive and operational def-
initions of guidance. This requires the most sophisticated
computer/student interface used by us thus far. It is not a
drill but a dialogue between student and machine. This
past year (1967-68), all ninth-grade students in one of our
junior high schools took part. An’earlier study showed that
counselors spent 50% of their time with students” post-high
school plans. One objective is to see if this task can be done
between student and computer. If this works, then the
counselors’ time can be spent in more meaningful tasks that
the machine cannot assist with, such as personal counseling.
All data obtained thus far indicates that course selection
can be handled on a written as well as an oral level. The
written computer dialogue seems to increase the interest of
the student and places the interpersonal relationship with
his counselor on a more meaningful basis. (The latest re-
sults of this study are reported in the Fall 1967 issue of the
Journal of Educational Data Processing, “Computer-Based
Course Selection and Counseling,” by Dr. Murray Tondow
and Dr. Mary L. Betts.) The student sits at a Teletype unit
in his school and the total actual student-machine dialogue
takes approximately 35 minutes.

district changes ‘

Also coming under the heading of innovation, Educa-
tional Data Services helps change occur within the district.
At the present time, Miss Mary Frances Gould, assistant

director of the department, is working on a third-generation
approach to computer-based scheduling. In a joint venture
with one of the high schools she is attempting to develop a
schedule that will 1) allow maximum flexibility of organiza-
tion for instruction within each curriculum area by schedul-
ing students into areas rather than subjects and 2) afford
each student the opportunity to pursue an educational plan

‘most relevant for him as an individual. The design of this

project has been to move systematically from exploration
and conceptualization to simulation to test feasibility and
will finally be evaluated for desirability.
V. Administration. This final section involves several im-
portant activities, one of which is the need of the district to
be aware of new technologies and sciences. The district
needs to be able to assess technical developments. An im-
portant function of the Educational Data Services Depart-
ment is to mediate between the school district and repre-
sentatives offering products of the developing technology.
Another area of service involves special reports, such as
cost analysis based on staff ratios. It is now possible for us to
simulate proposed salary schedules, which is useful during
salary negotiations. )

general remarks .

There is no “right way” to develop the use of computers
in an educational institution. The route one follows is de-
pendent upon many variables: staff, facilities, funds, and
the state of the art at the time one begins. However, based
on experience, we can generalize a little. Educational data
processing does not save a district money in the beginning;
it does in the long run, but the true value of computers is in
improving the quality of education.

When the Palo Alto Unified School District started to
develop its use of computers we found it was more practical
to develop our own systems. We found that innovation is no
more expensive than using someone else’s design. When you
attempt to use the system developed by someone else you
have the following alternatives: change your own system;
distort your operation to conform; or make extensive system
modifications. None of these alternatives is more economical
or more effective than developing your
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“No, no, Dexter . .

. you're thinking of the C.I.A.”

own systems. Developing our own sys-
tem also provided a great deal of room
for creativity and participation by school
personnel.

Considering the number of changes
that have occurred in a short period of
time (in our district as well as in educa-
tion in general), one must conclude that
the systems approach is an' extremely
powerful procedure for change. I would
draw the reader’s attention to the fact
that major changes in education, caused
by computer technology and systems
analysis and design, have occurred
within the last five or six years. This is
in contrast to the 25 to 50 years it for-
merly took for change in education to be
widely adopted. It would appear that
today’s thrust of computers in education
is reaching the essential core of the
process—the student and his learning.
As we become more involved with the
actual instructional process our moral
and ethjcal responsibilities begin to dom-
inate the technical concerns. This is as
it should be. The essential decisions
should be human. These responsibilities

must be shared by both the educator and
© DATAMATION
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the computer scientist. .
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EXPERIMENT IN

go team

DATA PROCESSING
MANAGEMENT

by WALTER J. STUART, JR.

|

The organizational framework of a computer in-
stallation has become fairly well standardized.
Almost without exception it is classically func-
. tional. It varies, of course, with the scope of the
installation. Yet that scope is defined by the number of
commonly accepted edp occupational categories the instal-
lation embraces. The organization is specified by the pres-
ence or absence of analysts, programmers, operators, data

encoders, tape librarians, etc.

Up to this moment, no one appears to have questioned
this arrangement seriously. We have heard and read many
expressions of woe detailing the problems inherent to proj-
ect flows so basically dependent on good communication.
However, the solutions to these problems have always been
modifications or patches to the functional structure, prolif-

erating the paper controls of standards and documentation,

or introducing the hybrid occupations of project coordina-
tors, production managers, or expeditors. There has been no
really novel fundamental development in the organizational
techniques of installation management in the past eight or
ten years.

At the Federal Home Loan Bank Board, the division of
data management decided a year ago to take the bull by the
horns and find a better way to manage edp projects. We
were determined to set traditional approaches aside tempo-
rarily, and give imagination a free hand. This venture has
been successful beyond our most optimistic hopes. It has
brought improvements in production, accuracy, timing, and
staff development. The same staff is handling twice as many
projects. Regular periodic projects are being completed
50% to 75% faster, errors and reruns have been cut in half,
and 90% of the staff have acquired new skills. Where once
we were buried in a quagmire of delays, backlog, skill short-
age, overtime, and low morale, now we are on schedule,
sufficiently staffed (with no increase), working regular
‘hours and aggressively looking for new and creative applica-
tions. Morale is at a high pitch.

This remarkable turnabout can be traced directly to a
very simple move. We reorganized completely, changing
from a functional organization to a project organization
with total project responsibility assigned to a leader of a
team. The essential ingredient in this move was the concept
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of total responsibility. Here it means not only planning,
analysis, and development of a system, but also operation,
maintenance and improvement of that system. Perhaps the
happiest consequence of this idea, now in operation, is the
basic change in my job as director. Where once my day was’
characterized by pressing decisions, inquiries, priorities,
schedules, now it is characterized by long range planning,
team leader guidance, briefing edp literature, and thought-
ful contribution to agency adp policy. This is, of course,
exactly what we managers should be doing.

strange principles

There were several principles required by the application
of a project organization philosophy to a computer installa-
tion, some of which may be difficult to apply in bureaucra-
tic environments. In the first place. the computer room is
opened up to everyone on the staft, as must be all equip-
ment. Secondly, specialized accupations tend to disappear.
Everyone is, in essence, a computer generalist, able and

Mr. Stuart Is director of the
data _management division of
the Federal Home Loan Bank
Board. Formerly with the Bu-
reau of Labor Statistics and the
National Center for Education-
al Statistics, he was responsible
for design and development of
analytical systems for com-
puter oriented research on
manpower and employment.
He has a BA in English and an
MA in Mathematical Statistics,
both from George Washington
Univ. .
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willing to perform any function in the data management
process. Paper standards and documentation are mini-
mized; suggested perhaps, but never militantly required.
The only significant criterion or standard is embodied in
results; results well scheduled, delivered on target, as speci-
fied. Responsibility is fixed personally. It is acknowledged
before, exercised during, and rewarded after the delivery of
a complete package. These are, indeed, strange principles
of edp management. And yet, for some reason, they have
worked. '

It is quite true, of course, that there may be other ingre-
dients which have brought success to us. Perhaps our suc-
cess is only apparent. In the long run, we may run into
greater difficulties. Then again, success may be traced to
the particular installation—its people, its work-load, etc.
Even if the organizational change was, so to speak, the
prime mover, success in one installation would not prove
much. Nevertheless, it has been an interesting experience
and surely worth discussion. I will go into a little more
detail describing (1) the nature of the division’s tasks, (2)
how the project organization handles them and (3) the
disadvantages we have encountered. )

The Federal Home Loan Bank Board is a small but com-
plex federal agency charged with regulating and serving
the savings and loan. industry: Its three principle functions
are to charter federal associations, insure the savings of ac-
count holders and provide a credit reservoir for associations
which are members of the Home Loan Bank System. The
data management division, which employs a staff of 50, is
responsible, obviously, for the data management function.
For about 40 projects, 15 of which are regular recurring

projects, the division’s operations run the gamut from re-

ceipt of a variety of input documents through the genera-
tion and delivery of outputs, also of great variety. Applica-
tions range from payroll and billing systems to relatively
sophisticated economic and operations research and include
several different kinds of mail surveys. Many systems result
in formal publications and releases.- Systems range in com-
plexity from two or three relatively simple data manipula-
tion and report generating programs to 30 to 40 highly
integrated COBOL or FORTRAN programs under supervisory
control. All systems are run on the board’s Honeywell 200
with 32K memory, five tapes, high-speed reader and printeér
and auxiliary punch.

Up to a year ago, these projects were handled by six
groups: systems analysts, programmers, operators, input
data editors, output editors, and statistical analysts. I won’t
go into the sad history of five years of operating on this
basis. It simply didn’t work by any yardstick.

common career ladder

The new organization is a complete reversal. Through
various formal and .informal training schemes each staff
member now has a variety of skills, depending, of course, on
raw potential and background. Employees are gradually be-
ing reclassified into a general computer occupation, which
permits them to exercise several skills and provides them all
with a common career ladder. Whether they climb it or not
depends primarily on their own initiative together with a
constant effort on our part to give them new and expanded
responsibilities along with deliberate and continuing train-
ing programs. This latter effort is a matter of firm policy and
the employees’ response to it has been electric.

Essentially, each project is assigned to a team that han-
dles it completely from start to finish. The team makes the
feasibility study: setting up user contacts, estimating man-
hours and target date. It designs the system, and proceeds
to develop, implement and maintain it. Blocks of time for
using whatever equipment is required are requested in ad-
vance; the equipment also includes a variety of input and
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output devices in addition to the computer.

It should be emphasized that the team does everything—
all the processing, programming, controlling, negotiating,
etc., and once the system is installed the team manages it.
However, no team leader is allowed to have one team mem-
ber do just one function all the time. As each function is
required, as many team members as can, turn to it.

Each team member is intensely aware of just where the
project is and where it is going and when it is due. One
might say theoretically that everyone can do any task,
though this is not always true in practice. Nevertheless, it is
the overriding policy and must be applied in cases of doubt.
It is surprising how even the most reluctant and conserva-
tive employee, who has affirmed that he’ll never program or
operate a computer, suddenly jumps aboard.

some disadvantages

It would be deceiving, of course, to say that there are no
problems. Actually new problems have arisen. Our experi-
ence certainly supports the common sense principle of
management; you either have to control projects across
functions or functions across projects. However, controlling .
functions has been much easier. I really don’t know why.
Perhaps human beings are, after all, basically interested in
improving themselves. Perhaps even the lowest clerk harbors
a latent initiative in his heart and just needs stronger signs
of hope to overcome his disillusionment.

One way to expose the new problems is to contrast them
to the old in a schematic way. Here are the disadvantages
of both approaches as we have discovered them.

Functional Organization '

1. Scheduling breakdowns

2. Constant priority reshuffling

3. Scarcity of technical skills—backlogs

4. Lost time through elaborate documentation

5. Floating responsibilities—who made the error?

6. Burdensome daily status reports

7. Employee disinterest in project goals

8. Routine repetitive tasks

9. Imbalance of praise and reward

10. Constant staff friction

Project Organization
. Inefficient use of equipment
. Possible abuse of equipment
. Slower development of highly specialized skills
. Higher risk in delegating authority
. Inefficient systems and programs
. Inefficient processing
. Miscalculation of employee potential-very rare, but
costly : )

Quite frankly, having stated the disadvantages of project
organization, we have not noticed, as yet, that they have
been significant. All of them have occuired, but without
high turnover. For the five years preceding the reorganiza-
tion the average annual turnover rate was 25%. This past
year we have had no significant turnover.

~N O UL L=

no hedges
We have been tempted and strongly urged, at times, to
create hedges against the other problem by introducing

- standards for systems, programming, processing and docu-

mentation. Each time we have resolutely refused to impose
them. They are recommended but never imposed. Each
time, the team with the problem has somehow worked itself
out of it voluntarily and grown because of it. )

Clearly, we are convinced that we have built a better
mousetrap and, by now, are committed to the risk involved.
This is not to say that we have objectively proved a new
theory or that we recommend our solution to everyone, but
it is interesting—very interesting. n
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COBOL

a people oriented language

VERSUS UNCOBOL

by ANTHONY J. De BLASI

A COmmon Business-Oriented Language pro-
gram is not only a set of instructions to a computer
but a document intended to be understood by
humans as well. The latter role cosor has been
all but completely forgotten by cosoL users.

Under the aegis of efficiency (with some unofficial con-
tributions from laziness)—that is to say, speed in writing,
minimum keypunching, less compile time—numerous mon-
sters have been turned out that are barely intelligible to
their creators. When days, weeks, months are wasted: trying
to understand a cryptic coBoL program in order to modify
it or explain it, then clearly cosoL’s ability to speak plainly
has been corrupted and its function reduced to that of an
assembly language of the worst kind. It is common experi-
ence for the programmer himself to wonder what in blazes
he meant by “PTN” or what is happening at paragraph “CR-
44-A” or even what the entire program is all about, since it
was so convenient to omit the REMARKs paragraph (“Op-
tional, you know—nobody ever -uses it!”) and who could
possibly be bothered with NoTES?

The minutes that are shaved off in such pseudo-efficient
crash jobs have a way of coming back as hours of painful
reanalysis and more compile time than needed if the pro-
gram had been lucidly written the first time.

Although it may be true that the “buy now—pay later”
philosophy is what makes the world go round, such short-
sightedness also makes wheels spin and heads roll. There is
no need for it. It is so simple to turn out a well-written
coBoL program—so reflective of a professional skill and an
attitude to bring clarity, not confusion, into the world! The
thrill alone of being able to write a program that reads like
English prose and is acceptable to a computer as well
should be ample motivation to turn out transparent pro-
grams. Such a challenge to be human will do wonders in a
world where banks are beginning to advertise their pride in
eliminating beauty of architecture and smiling tellers from
their establishments! ‘

some specific suggestions

Being of the opinion that programmers in general don’t
like to maintain spooky programs, even their own—that they
are not frustrated Who-Done-It novelists—that their minds
are really not filled with gobbledygook—that they really do
enjoy speaking coherently with their fellow man—and that
they do value their reputation—may I offer the following
suggestions to help write clearer cooL programs:

1. In forming names for the coBor program, do not ab-
breviate unless a name exceeds 30 positions. To the maxi-
mum extent possible, use data names that are already pre-
valent in the subject area of the application, just as they
occur, without modification, For example:

Nomenclature NOMENCLATURE
Social Security Nr SOCIAL-SECURITY-NR
Cost Analysis Code COST-ANALYSIS-CODE

2. For paragraph names, or data names that do not de-
rive from the subject matter, devise appropriate, descriptive
names. For example:
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PAGE-CONTROL ,
TABLE-OF-REPORT-HEADINGS
READ-INPUT
WRITE-WORK-TAPE
NEXT-STEP

In trying to determine what is “appropriate,” favor lay-
man terminology over programming lingo, wherever possi-
ble. “SELECT-REPORT-TYPE~ is more accurate than “TEST-
FOR-REPORT-TYPE” from the point of view of English.

3. Use every option of coBoL that is necessary to present
a clear and full description of the data files and work areas.
Ask yourself, “If I were someone else, picking up this pro-
gram for the first time, would I get a clear picture of all the
files and data involved in this program?” The more descrip-
tive the Data Division of the program is, the less reliance
there will have to be on record layouts (which have a nasty
habit of becoming superseded ), human memory, or hearsay.
This is one of the things that is meant whenever the phrase
crops up: the cosoL program is its own documentation.

4, Use subroutines, referenced by PERFORM statements;
for portions of the program that are complex or tend to ob-
scure the main logic of a process if written “in place.” For

example:
PERFORM WORKLOAD-ANALYSIS THRU SIGNIFICANT-VAR-
IANCE . . . then continue with the next major logical step,

rather than obliterate the clarity of the program logic by go-
ing into the complex process at this point.

5. Insert NOTEs to explain procedures that are difficult to
follow at face value. ‘

6. Put all information your manager needs, such as
descriptive narrative, running time, running frequency,
special operating requirements, right in the REMARKS para-
graph of the Identification Division. Don’t be embarrassed
that this division runs over one page in length—you’ll have
to write this information anyway, and why prepare it as a

Mr. De Blasi is a systems ana-
lyst for the Army Materiel
Command’s Logistic Control Of-
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agement Engineering Training
Agency, Rock Island, Il
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separate package when you could put it all together, right
into the first pages of your program for everyone to see and
know where to find it? Just a little more of what is meant by
the coBoOL program is its own documentation.

7. Use punctuation, as you would in normal English, to
aid in readability; commas are cheap—confusion is expen-
sive. Remember that although what you write may be clear
to you while you are writing, it may not be clear at a later
date or to others.

In concluding, I would like to cover some rather less tan-
gible threats to transparent coBoL writing:

If you find yourself blushing from self-consciousness after
writing a program that someone else can read and under-
stand, thank yourself for not being the programmer who
blushes because he can’t explain his own program.

If you run into an Expert in Matters Practical, who is
ready to cut both you and your program, hand him your
panic button and tell him he may keep it.

If you discover that you are one notch closer to utopia,
don’t be frightened—it really isn’t natural for man to live in
perpetual turmoil. And no one need know that you're not
using quite as much aspirin as you used to.

The following sample program shows how these ideas
could be carried out to create a 'document that can be read
and appreciated by humans as well as by computers.

IDENTIFICATION DIVISION, -
PROGRAM-ID. UPDATE. RATE FILE (A SAMPLE PROGRAM ).
AUTHOR. A. DE BLASI.

INSTALLATION. ABC AGENCY, XYZ DIVISION.,

DATE-WRITTEN. MARCH 1966, REVISED JULY 1967.
DATE-COMPILED. (Supplied by compiler)

SECURITY., UNCLASSIFIED.

REMARKS.

GENERAL. THIS PROGRAM IS USED TO ADJUST A REFERENCE
FILE OF RATES WHENEVER CHANGES OCCUR,

FREQUENCY. AS REQUIRED,

RUN-TIME. 1(J MINUTES, AVERAGE.

TAPE-DRIVES-REQUIRED. 1.

INPUT-COMES-FROM, TRANSACTION RECORDS PREPARED BY
RATE BRANCH AND ENTER SYSTEM AS CARD-IMAGES ON
MAGNETIC TAPE.

OUTPUT-GOES-TO. OUTPUT LIST GOES TO RATE BRANCH.
UPDATED RATES REMAIN ON DISK.

(Note that any number of additional sub-paragraphs may

be added to complete the documentation requirements.)

ENVIRONMENT DIVISION,

CONFIGURATION SECTION.

SOURCE-COMPUTER. ABACUS-5((J.

OBECT-COMPUTER. ABACUS-50(.

SPECIAL-NAMES. KEYBOARD IS OPERATOR-CONSOLE.

INPUT-OUTPUT SECTION,

FILE-CONTROL. SELECT TRANSACTION-FILE, ASSIGN TO TAPE.
SELECT RATE-FILE, ASSIGN TO DISK. SELECT PRINT-FILE,
ASSIGN TO PRINTER, RESERVE NO ALTERNATE AREA.

DATA DIVISION.
FILE SECTION.

FD TRANSACTION-FILE
RECORDING MODE IS STANDARD
RECORD CONTAINS 8(J CHARACTERS
LABEL RECORDS ARE OMITTED
DATA RECORD IS TRANSACTION-RECORD.
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#1 TRANSACTION-RECORD
(2 DISK-LOCATION-KEY, SIZE IS 7 CHARACTERS.
()2 TRANSACTION-TYPE, SIZE IS 3.
88 ALL-RECORDS-TO-BE-ADJUSTED, VALUE IS “ALL”, ¢
88 GROUP-A-TO-BE-ADJUSTED, VALUE “GPA”.
88 GROUP-B-TO-BE-ADJUSTED, VALUE “GPB”.
()2 INCREMENT-OR-REPLACE-INDICATOR, SIZE IS 1.
88 RATE-TO-BE-INCREMENTED, VALUE ‘T, .
88 RATE-TO-BE-REPLACED, VALUE “R”.
)2 TRANSACTION-RATE, PICTURE IS 999v99, SIGNED.
@2 FILLER, s1zE 11.
(J)2 SPECIAL-INFORMATION, SIZE 35.
88 NO-SPECIAL-INFORMATION, VALUE IS SPACES.
#2 FILLER, sizE 18.

MD RATE-FILE
FILE CONTAINS 100§ SEGMENTS
ACCESS MODE IS RANDOM
RECORD CONTAINS 6 CHARACTERS
LABEL RECORDS ARE STANDARD
VALUE OF IDENTIFICATION IS “RATES”
RETENTION-FACTOR Is 999
ACTUAL KEY IS DISK-ADDRESS
DATA RECORD IS RATE-RECORD,

(1 RATE-RECORD
@2 FILLER, srzE 10,
(2 RATE-TYPE, SIZE 3.
88 GROUP-A, VALUE “GPA”.
88 Group-B, VALUE “GPB”,
(2 FILLER, sizE 2. ,
(2 RATE, PICTURE 15 999v99, SIGNED.
@2 FILLER, SIZE 5.
(2 FILLER-DATA, SIZE 35, CLASS ALPHANUMERIC.

FD PRINT-FILE
RECORD CONTAINS 12(f CHARACTERS
LABEL RECORDS ARE STANDARD
VALUE OF IDENTIFICATION IS “35-RATE”
DATA RECORD IS PRINT-RECORD.

(1 PRINT-RECORD.
(2 FILLER, sIzE 85.
(2 MESSAGE, SIZE 35.
(2 UPDATED-RECORDS-COUNT REDEFINES MESSAGE, PICTURE
Z,77Z.

WORKING-STORAGE SECTION.
77 DISK-ADDRESS, SIZE IS 7 NUMERIC DIGITS, USAGE IS COM-
PUTATIONAL.,

(1 LIST-HEADING.
(2 DATE-OF-LIST, PICTURE IS 99B99BBT.
(2 FILLER, SIZE 44, VALUE IS SPACE.
(J)2 TITLE-CONSTANT, SIZE 16, VALUE “RATE UPDATE LIST .
(2 FILLER, SIZE 52, VALUE SPACE.

CONSTANT SECTION.
77 MAXIMUM, PICTURE 999v99, SIGNED, VALUE 1s S5@.00.
77 FIRST-ADDRESS, SIZE 7 NUMERIC COMPUTATIONAL, VALUE

po02000.

77 LAST-ADDRESS, PICTURE 9(7), COMPUTATIONAL, VALUE
goa4000. '

PROCEDURE DIVISION.

FIRST-STEP. DISPLAY “BEGIN UPDATE RATE FILE UPON OPER-
ATOR-CONSOLE. OPEN INPUT TRANSACTION-FILE, INPUT-
OUTPUT RATE-FILE, OUTPUT PRINT-FILE. MOVE TODAYS-
DATE TO DATE-OF-LIST. WRITE PRINT-RECORD FROM LIST-
HEADING. MOVE ZERO TO TALLY.

NOTE—TODAYS-DATE AND TALLY ARE UNDEFINED SINCE
THEY HAVE PREASSIGNED MEANINGS TO THE COBOL
COMPILER.

READ-TRANSACTION. READ TRANSACTION-FILE, AT END CLOSE
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TRANSACTION-FILE THEN GO TO LAST-STEP.

EXAMINE-TRANSACTION. IF TRANSACTION-RATE EQUALS ZERO
OR EXCEEDS MAXIMUM GO TO BAD-RATE. IF ALL-RECORDS-
TO-BE-ADJUSTED, ALTER SWITCH TO PROCEED TO UPDATE
THEN GO TO MULTIPLE-UPDATE. IF GROUP-A-TO-BE-AD-
JUSTED, ALTER SWITCH TO PROCEED TO ADJUST-A THEN GO
TO MULTIPLE-UPDATE. IF GROUP-B-TO-BE-ADJUSTED, AL-
TER SWITCH TO PROCEED TO ADJUST-B THEN GO TO MUL-
TIPLE-UPDATE.

NOTE—INDIVIDUAL RECORD TO BE UPDATED, ONE TRANS-
ACTION AGAINST ONE RATE, AS FOLLOWS.

READ-RATE. MOVE DISK-LOCATION-KEY TO DISK-ADDRESS
READ RATE-FILE, INVALID KEY GO TO BAD-KEY.

UPDATE-RATE. IF RATE-TO-BE-INCREMENTED, ADD TRANSAC-
TION-RATE TO RATE, ADD 1 TO TALLY, THEN GO TO FINISH-
UPDATE. IF RATE-TO-BE-REPLACED, PERFORM RATES-DE-
LETED THRU LINKAGE, ADD 1 TO TALLY, MOVE TRANSAC-
TION-RATE TO RATE, THEN GO TO FINISH-UPDATE, OTHER-
WISE GO TO BAD-INCREMENT-REPLACE-INDICATOR.

FINISH-UPDATE. IF NO-SPECIAL-INFORMATION, NEXT SEN-
TENCE, ELSE MOVE SPECIAL-INFORMATION TO SPECIAL-
DATA. WRITE RATE-RECORD, INVALID KEY NEXT SENTENCE.
GO TO LINKAGE.

BAD-RATE. MOVE “BAD RATE  TO MESSAGE. PERFORM TRANS-
ACTION-MOVE, GO TO PRINT-OUT.

BAD-KEY, MOVE “BAD KEY~ TO MESSAGE, PERFORM TRANS-
ACTION-MOVE. GO TO PRINT-OUT.

BAD-INCREMENT-REPLACE-INDICATOR. MOVE “BAD INCRE-
MENT-OR-REPLACE INDICATOR” TO MESSAGE. PERFORM
TRANSACTION-MOVE. GO TO PRINT-OUT,

TRANSACTION-MOVE, MOVE TRANSACTION-RECORD TO PRINT-
RECORD.

RATES-DELETED. MOVE “OBSOLETE RATE~ TO MESSAGE. MOVE
RATE-RECORD TO PRINT-RECORD. o

PRINT-OUT. WRITE PRINT-RECORD AFTER ADVANCING 2 LINES.
LINKAGE. EXIT.
CONTINUE, GO TO READ-TRANSACTION.

NOTE—LINKAGE PATH IS FOR RETURN TO INSTRUCTION
AFTER THE LAST PERFORM STATEMENT; CONTINUE PATH
TAKEN WHEN NO PERFORM IS INVOLVED.

MULTIPLE-UPDATE, MOVE FIRST-ADDRESS TO DISK-ADDRESS.
PERFORM MULTIPLE-UPDATE-ROUTINE THRU END-OF-ROU-
TINE UNTIL DISK-ADDRESS EQUALS LAST-ADDRESS. GO TO
READ-TRANSACTION.

MULTIPLE-UPDATE-ROUTINE. READ RATE-FILE, INVALID KEY
GO TO END-OF-ROUTINE.

SWITCH. GO TO ADJUST-A.

ADJUST-A. IF GROUP-A, GO TO UPDATE ELSE GO TO END-OF-
ROUTINE.

ADJUST-B. IF GROUP-B, GO TO UPDATE ELSE GO TO END-OF-
ROUTINE.

UPDATE. PERFORM UPDATE-RATE THRU LINKAGE. .
END-OF-ROUTINE. ADD -1 TO DISK-ADDRESS.

LAST-STEP. MOVE ‘NUMBER OF RATE RECORDS UPDATED
TO PRINT-RECORD. MOVE TALLY TO UPDATED-RECORDS-
COUNT. PERFORM PRINT-OUT. CLOSE PRINT-FILE, RATE-
FILE. DISPLAY “END UPDATE RATE FILE UPON OPERATOR-
CONSOLE. STOP RUN. ™
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NEW NEW NEW

EACIT 4210

Incremental
tape recorder

B IBM-compatible

M low price

M control unit available
M extremely compact

Contact
for USA:
Potter Instrument Co, inc

151 Sunnyside Blvd.
Plainview, N.Y.

for Europe:
FACIT AB,
Fack
Stockholm 7
Sweden
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meet the

200WPM |
computer tutor .

f The tlck tack cllck’ty clack is mlssmg in
this new data communications terminal.
It’s the Inktronic® terminal. An elec-
tronic printer. Another economical
answer from Teletype R & D for

“moving data at high speed. .

Ina second this new
Inktronic terminal
can jet 120
characters to
the page.
Ink jets
‘trace out
each image
—one by one
—through
electrostatic
deflection. Without
wasting time on
“fill” characters and
buffer storage. You -
can print one letter,
one number, or symbol
_as readlly as a few
~words or an entire
line. And place data
exactly whereyou -
want it to appear on.

See the New 1200 WPM Inktronic® Terminal at the Spring Joint Computer Conference.



machines that make data move : TELETY P E

‘Look at it this way (shown ‘ha'lf‘ size) ...
1. Gy : 3‘~‘f"f4f' 5o g 7o
12345678301234% 078901234567890123450789012145678“01’345673°0123456789012345b7890

B THIS s AN EXAMPLE . OF. WHAT THE NEN INKTPONIC TEPWINAL CAN HEAN 10 YDUP
DATA CONNUNICATIONS
X . SEVENTY«~ TNO OR EIGHT” :
" CHARACTERS CAN BE PRINTED. ON:A LINE’
<AND YOU CAN 5TART PRINTING éN;WHEFF : :
ONCTHE LEFT ,.i - N THE MIDDLE N "“'. (- | ANYWHERE
TH A SECOND ,: ONE HUNDRED  AND TWENTY CHARACTERS JET 10 THE PAGE.  THAT:S AS MANY A few words about ink and paper )
. ‘tTTth AS “THIS P RAGFAPH CONTQINS it 8 o S
o ( m, cm PRINT NUMBERS 1231 kThe Inktronic prmter uses ordmary .
o ‘ ~e7sso - - teletypewriter paper. Inexpensive. .
L S ‘ , ‘ . paper. An 82 inch wide standard
TH A CHOICE' OF CODE: 5- LEVEL R AsCIL o S ) - _roll provides about 400 feet of space
LD BEST OF aLLY THE INKTRONIC TERMINAL. . + - f g B i . to fill. The ink it uses is inexpensive,
: | DOESW'T cOST vemy mucn: Trivizisesisess " too. One pint will deliver about
o ‘ - e . -80,000 feet of data. Of course if you
dont fill up every line you stretch
the ‘pint: even further ‘With 1200

op smsbl_s g £ )*;7:/@

; "nss:};;;sn':sx

o ngh-speed on-lme computer mput-ouiput :
The 1200 wpm capablhty of the Inktronic printer makes it great. for com-
puter mput or interrogation, espec:ally in time- shanng systems where. the
line time is so important.’ And as a computer output device where larg’

~ volumes of data are needed in a short period of time. It is also a pract:cal’
:machlne for momtormg hlgh-speed tap

. This: h:ghly magmﬁed view shows how nk is
. .. electrodes to form the 1mage on the pag lnk uppl
o one moving.part. -
”The lnktromc termmal is one of

many exciting moves being made by
‘Teletype R&D in moving data at very
little cost, That's all we're really con-
_cerned with, Prov:dmg equnpment
“that moves data the way you want it
-~ moved. Data you can see, touch
- and talk about—data you can mo
- a mile, thousands of miles, or just.
_ down the hall. Always 'qusckly pre-
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SEPARATE

HARDWARE/

SOFTWARE PRICING?

Five revolutionaries advo-
cated the overthrow of the
computer industry before
: almost 600 witnesses at the
syce last month. Members of a panel
convened to discuss separate pricing of
hardware and software, they sug-
gested such blasphemous thoughts as
forcing IBM (and the other manufac-
turers) to price software separately .
and spinning off IBM’s software pro-
duction activity into a separate com-
pany.

The panel members were: Dick
Jones, president, Applied Datd Re-
search; Tom Marquez, vp, Electronic
Data Systems Corp.; Phil Cramer, Sys-
tem Development Corp.; - Robert V.
Head, president, Software Resources
Corp.; and Dr. H. R. J. Grosch, Na-
ticnal Bureau of Standards.

Jones based his pitch for separate
software prices on the argument that
“current pricing practices are in viola-
tion of anti-trust laws,” and he cited
earlier legal decisions forcing United
Shoe Machinery, Eastman Kodak, and
IBM to refrain from selling their prod-
ucts or services only to those who
were already their customers.

His company tried to get the price
of an 1130 without software from
IBM, but was told that the price was
the same. “I wonder,” said Jones, “does
that mean that their software isn’t
worth anything or that the price is
loaded with things we don’t want?”

Marquez feels that the manufac-
turers are in the business of selling
computers—not systems—and that there
is little incentive to offer anything more
than what will make the machinery
function adequately. Separate pricing,
he contends, would offer the competi-
tion and the incentive to produce “out-
standing” software support. Separate
pricing, he said, “is inevitable.” And he
looks for it to come about in three to
ten years.

72

Offering the most realistic (“user’s”)
view of separate pricing was Phll
Cramer, who is president of sHARE, the
IBM large-scale system users’ group.
Biggest of these problems, he feels, is
that of a “much higher degree of pro-
grammer standardization” than thdt
currently imposed on users.

Other problems: definition of per-
formance measurement standards in
software selection and evaluation . . .
especially in multi-programmed and
time-sharing environments; determin-
ing the sources of system failures in a

(

.

AN

multiple-vendor installation; mainte-
nance and distribution of programs.
“Ultimately,” said Cramer, “it will
be the computer users who will have to
insist on the separate pricing of hard-
ware and software.” And he suggested
formation of “a trade association
which the users look to for dealing

a one-sided discussion

IS

with multiple software vendors.” (He
did not mention the Joint Users
Group.) Such a trade association &
would have to have a full-time staff,
which would include “contract admin- )
istrators and writers as well as paid i
programming professionals, to assist in
writing of proposals and contracts and

the definition of the necessary pro-
gramming standards.” The trade asso-
ciation could also take over distribu-
tion and maintenance of software.

Bob Head struck at what he con-
siders the heart of the matter: IBM’s
domination of the computer manufac- -
turing industry. IBM support, he
argued, is essential to the achievement
of separate pricing. He cited IBM’s-
“Robin Hood approach” to pricing, .
which sees “rich” scientific binary ac- 5/
counts (which require less support °
than commercial users) “robbed” to
help “poor decimal” customers. “IBM
and the other manufacturers should be
forced to compete in the open market i
place with non-equipment manufac-
turers desirous of supplymg good qual-
ity software to end users.

To bring about separate pricing,.

. Head calls for consideration of the fol-

lowing: 1) Maintenance and alloca-

tion of the hardware makers’ software

production costs within a product line

(the 1130 or 360/20, for instance). 2)
Require the manufacturer to price and -
sell software indépendent of hardware
. perhaps for application programs
only at first. 3) Spin off IBM’s software
production activity, which Head ad-
mits would undoubtedly “result in the
establishment of the world’s largest
software company as a direct compet
tor to those that now exist.” Even soi:"
such a company would allow the user -
a choice of software from separatc ;
vendors. '
Concludmg, Head called the arg‘
ments for “change in current practxc
. cogent and compelling. Howeve :

?3 N
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PRICING ...

we must be realistic and concede that
change can emanate from only one
company or from the federal govern-
ment.” :

The renowned, articulate and witty
Dr. Grosch, making clear that his “po-
sition does not represent current policy
in the federal establishment,” said that
he plans “to propose it in more careful-
ly considered form to responsible offi-
cials of the government’s procurement
agencies, and in particular to the Gen-
eral Services Administration.”

In essence, that recommendation
will be that the federal government re-
quire “bare boat” and “fully found”
prices for fourth-generation procure-
ments. He said “‘bare boat’ prices
would include diagnostics and a good
assembly system. ‘Fully found’ would
be defined by the specific offering; for
instance, a small data processor would
not normally offer aLcoL. Alternately,
however, the manufacturer might offer
as at present a copy of all software
generated for the universe of ‘fully
found’ customers.”

Grosch added that software sup-
pliers would be encouraged to offer
“independent operating systems, mag-
ic languages, application-oriented pro-
grams . . . ~ and indicated that sophis-
ticated users with limited require-
ments or a willingness to write their
own systems software “would get the
lowest price.” Others would bargain
for their needs, while “the I don’t
know what I need, so give me every-
thing’ boys would, quite properly, pay
through the nose.”

The leverage of the federal edp
budget would do much, Grosch indi-
cated, to make such a policy prevail.

One of the focal points of the dis-

cussion which followed the position

papers was that of the economic con-
sequences. In answer to a question
from the floor, Grosch said that he
thought that separate pricing would
not substantially reduce hardware
prices. This was confirmed by rca/Epp
executive E. S. McCollister, who
argued that software costs are not a
significant segment of system costs.
Asked if separate pricing would re-
duce hardware prices 5%, he an-
swered, “That is in the correct order of
magnitude.” But panelist Tom Mar-
quez disagreed, pointing out that soft-
ware does represent a major percen-
tage of system prices.

Many in the audience felt that the
panel was too one-sidedly in favor of
separate pricing. One of these asked
the panel if it really thought that com-
petition would produce better soft-
ware. “I drive a car which is the proa-
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uct of such a competitive system,” he
said, “and it won’t get me across Man-
hattan.” (Subsequent investigation re-
vealed that he drives a foreign car.)
“Have you considered,” he continued,
“the possibility that separate pricing
might produce 100 bad OS’s instead of
one?” Phil Cramer replied that he
would take his chances with 100 bad
OS’s.

Finally, it must be admitted that the
panel was unanimous in its support of
separate pricing. And it appears to this
observer that they failed (with the ex-
ception of Cramer) to consider care-
fully and thoroughly enough the tre-

. mendous hurdles—legal, “political” and

technical—facing the establishment of
separate pricing,.

It must be noted, however, that
IBM—who might be expected to de-
mur from the panel’s point of view—
declined an invitation to be repre-
sented on the panel. So did the Justice
Department.

And at least the panel was articulate
and forceful, something that cannot be
said of many of the other panel ses-
sions at this year’s sycc. The panel was
moderated by DatamaTtion editor
Bob Forest.

—R.B.F.

THINK Westinghouse FLOORING
when-you plan new or remodeled EDP installations

Raised flooring should match EDP equipment in reliability and in national
reputation. The Westinghouse raised flooring system does. The panels are
steel-encased, top-surfaced with flint-hard, double-wear Micarta®—a non-
dusting, non-porous surface that is easy to maintain year after year—it
cleans beautifully with a‘touch of a damp mop. The floor is load-rated in
excess of industry standards. It requires no stringers or girders. Levelness
is £ 1/16" in 10 ft. Fully guaranteed by Westinghouse. Service and extra
parts for expansion are readily available nationwide. You can contact a
Westinghouse flooring specialist by writing this office or phoning your
local Westinghouse sales office. Write or call today. Ask also about com-
plete computer rooms from Westinghouse.

)

You can be sure...
if its Westinghouse

Westinghouse Raised Flooring,
Westinghouse Electric Corporation
Architectural Systems Department, 4300 36th St., S.E.,
Grand Rapids, Michigan 49508—Phone (616) 949-1050
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a seminar series

THE
1968
DPMA

CONFERENCE

The ’68 International Data
Processing Conference and
Business Exposition, spon-
sored by the Data Process-
ing Management Assn., meets June 25-
28 in Washington, D. C. The pre-con-
ference material says “Washington
Welcomes You”—and it’s probably
truer than ever. The problem-beset
Capitol will be relieved to know that
the assemblage of dp men headquar-
tered in the Washington Hilton Hotel
will protest only the hectic pace of the
program, and all the demonstrations
will be limited to the exhibit area.
Pre-conference registration will be-
gin Sunday, June 23, from 1:00-6:00
PM., and. will continue through
Monday, 8:00 A.M.-9:00 P.M. Regis-
tration times for the four conference
days are: Tuesday, 8:00 A.M.-9:00
P.M.; Wednesday, 8:00 A.M.-5:00
P.M.; Thursday, 8:00 A.M.-5:00 P.M.;
and Friday, 8:00 A.M.-12:00 Noon.
The first full day of the conference,
Tuesday, has been devoted to exhibit
viewing (over 80 companies are plan-
ning to be represented in the Exposi-
tion) and tours. Seven tours have been
arranged by the conference commit-
tee: conferees will have the choice of
visiting the Government Employees’
Insurance Co., Bethesda, Md.; the So-
cial Security Administration in Balt-
more; NASA’s Greenbelt, Md. facil-
ity; the U.S. Dept. of Commerce, Na-
tional Bureau of Standards center at
Gaithersburg, Md. (two tours: a spe-
cial visit to observe scientific research;
and a general tour of the area and ac-
tivities of the NBS); the Suburban
Trust Co.; and the National Brewing
Co. A little vague on the last site, the
conference program briefly states,
“Primarily a general purpose tour . . .”
On Wednesday, following a morn-
ing meeting of the General Assembly, J.
Stanford Smith will keynote the con-
ference luncheon. Mr. Smijth is vp and

group executive at General Electric,
and general manager of GE’s Informa-
tion Systems Group.

The formal program, scheduled to
begin Wednesday afternoon, has a
new format this year: sessions are

. called seminars, and are grouped into

a series that DPMA calls “short
courses.” Each series consists of three
seminars. In addition, ten seminars on
topics of wide interest will be held on
Friday morning and are offered on an
open selection basis. Each conference
registrant will have a choice of one se-
ries and one Friday seminar.

the seminar series
selections

Series 1: Software—Problems and Devel-
opment
Seminar A: Operating Systems & Multi-
' programming
Seminar B: Software Conversion Prob-
lems
Seminar C: Disc & Cell File Management
Series 2: New Programming Applications
Seminar A: File Management & Data
Controls for On-Line Systems
Seminar B: COBOL Standards (USASH
Seminar C: PL/I—Pros & Cons
Series 3: Trends in Systems Analysis Tech-
niques
Seminar A: Systems ‘Investigation, Eval-
vation & Presentation
Seminar B: MIS Planning
Seminar C: Design Techniques
Series 4: Project Management
Seminar A: Budget & Cost Forecashng
Seminar B: Estimating, Scheduling &
Control ‘
Seminar C: Systems Evaluation & Con-
version Planning
Series 5: Data Processing Education
Seminar A: Private EDP Schools—Impact
& Effectiveness
Seminar B: The Computer in Colleges &



During submarine modification for

the Poseidon missile, the ship-"

builder was requested by the Navy
to make regular reports evaluating
and reviewing project time and
cost status. The builder turned to
C-E-I-R for the solution. The Navy
uses the Program Evaluation and
Review Techniques (PERT) in plan-
ning and scheduling large, com-
plex projects and C-E-I-R is one of
the leading PERT/Time and PERT/
Cost consultants in the country.
C-E-I-R spent four weeks of con-
sultation with top and middle man-
agement personnel and at the same
time held on-site seminars for
operations and supervisory per-
sonnel. In addition, 2 key people
were trained as PERT project lead-
ers: a financial expert for PERT/
Cost and a Naval architect for
PERT/Time. Networks were devel-
oped, costs estimated and reports
produced on a monthly basis -at
the C-E-I-R Facility.

The required reporting structure
successfully met the Navy require-
ments. The marine builders con-
tinue to use this control system,
with certain modifications in dis-
play formats instituted at their re-
quest by C-E-I-R, who continues to
supply regular consulting and ad-
visory services on the shipbuilders
modification projects.

YOUR PROBLEMS ARE OUR BUSINESS!
This one was solved by our Project Man-
agement Systems Staff. Consult us for
complete information on this and all other
areas of problem-solving.
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Universities
Seminar C: Management’s Magnificent
Moment
Series 6: Control Planning Techniques
Seminar A: Data Controls
Seminar B: Systems Controls
Seminar C: Control Over Computer Op-
erations & Programming
Series 7: Installation Management
Seminar A: Conducting Feasibility Stud-
ies for Hardware Selection
Seminar B: Physical Layout Planning &
Considerations
Seminar C: Scheduling Systems & Work
Flow
Series 8: Personnel Management
Seminar A: Personnel Salary Structures,
Evaluation & Motivation
Seminar B: Planning Training Programs
Seminar C: Selection, Hiring & Training
of Programmers
Series 9: Computer Room Operations
Seminar A: Scheduling and Priorities
Seminar B: Time Recording & Charging
Methods
Seminar C: Equipment & Forms Consid-
erations
Series 10: Real-Time Systems
Seminar A: Concept of Real-Time
Seminar B: The Role of Data Communi-
cations
Seminar C: Control and Programming
Problems

All “A” seminars will be held 2:00-
4:30 P.M. on Wednesday; “B” Sem-
inars meet Thursday, 9:00-11:30
AM.; “C” Seminars, Thursday, 2: 00-
4:30 P.M.

The “Open Selection” seminars to
be offered on Friday (9:00-11:30
A M.) include:

Seminar E: cosoL Standards (usasi);
Seminar F: Selection, Hiring & Train-
ing of Programmers; Seminar G: Sys-
tems Evaluation & Conversion Plan-
ning; Seminar H: Physical Layout
Planning and Considerations; Seminar
I: Personnel Salary Structures, Evalua-
tion & Motivation; Seminar J: Profes-
sionalism in Data Processing; Seminar

K: Legal & Legislative Developments

Affecting the Data Processing Com-
munity; Seminar L: “Double Your Ef-
fectiveness”; Seminar M: Methods for
Conducting Data Processing Review
Courses; and Seminar N: Time-Shar-
ing—Concepts and Potentials.

The conference will conclude with a

farewell luncheon at noon on Friday.

General chairman of the conference
is Dr. Marvin M. Wofsey, associate
professor of management at George
Washington University. ]

@ EE =E=Rmc.

DATA PROCESSING

_ FOR BUSINESS AND
TECHNICAL MANAGEMENT

NEW YORK CITY
(Sheraton-Atlantic Hotel)
[0 24-26 Multiple Access

June  Computers
(Time-Sharing Today)

(Park Sheraton)
[0 15-17 Project Planning and

July Control Systems for
Data Processing

[117-19 Documentation &
July Debugging

[15-7  Computer Operations
August Management

WASHINGTON, D.C.
(Sheraton-Carlton Hotel)

[J26-28 Data Communications
June  Systems

[18-10 Computer Operations
July Management
[124-26 Multiple Access
July Computers
(Time-Sharing Today)
[5-6 Large Scale Systems
August ‘
[]5-7 Management
August Information Systems °

[119-21  Documentation &
August Debugging

(Marriott Key Motor Hotel)
[J8-10 Basic Systems &
July Procedures

(Including Data
Processing Concepts)

[0 12-14  Project Planning &
August Control Systems for
Data Processing

CHICAGO
(Sheraton-Chicago Hotel)

[J24-26 Documentation &
~June  Debugging

[J21-23 Multiple Access
August Computers
(Time-Sharing Today)

SAN FRANCISCO

(Sheraton Palace)

[J124-26 Management
July Information Systems

Write or Call: Registrar,

“INSTITUTE FOR' ADVANCED TECHNOLOGY

CRERIORTE

"VTHE PROFESSIONAL _
At CONTROL DATA
i SUBSID[ARY OF

£ COR"ONAT\ON

5272 Rwer Rd Washington. D. C 2001
: Phone (301) 652-2268 o
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CAN EDP
WIN THE

worth a try

WAR ON CRIME?

On-line data processing
applications to command/
control systems for real-
time management of police
resources shared top billing with the
problems of riot control at the Second
National Symposium on Law En-
forcement Science and Technology.
Although large-scale civil disorders ac-
centuated the acute need for police re-

source management, many discussions -

on law enforcement command/control
systems centered on their operational
value in a context of the normal day-to-
day crime environment.

During the three-day talks held in
Chicago, such esoteric topics as a study
of gunshot residues by neutron activa-
tion analysis, or the use of pyrolysis gas
chromatography for the identification
of paints and paper, also graced the
agenda.

Conducted by the Law Enforce-
ment Science and Technology Center
of the IIT Research Institute, the sym-
posium was supported by the Office of
Law Enforcement Assistance of the
Department of Justice. The stated
purpose of this meeting was “to en-
courage the application of science and
technology to all aspects of criminal
justice.”

Four major law enforcement areas
discussed were: (1) sociological—the
causes of crime and civil disorders;
(2) operations—responding to crime
events, riot control and crime deter-
rence; (3) investigative—solving spe-
cific crimes; and (4) analytic—analysis
of criminal activity to support man-
agement decision-making on the tac-
tical and strategic use of police re-
sources. Except in the sociological
area, significant efforts were described
which involve the application of elec-
tronic processing technology.

command & control

Alfred Blumstein, of the Institute
for Defense Analyses, chaired a panel
discussion on communications, com-
mand and control. The basic objective
of police command and control sys-
tems is to minimize the field unit’s re-
sponse time to a reported crime,
through an optimal assignment of
police resources. The computer would
bookkeep the location and status of
police vehicles and determine which
field unit is best able to respond to the

June 1968

reported crime.

In such a system, calls from citizens
observing or detecting a crime would
be routed to the Police Message Cen-
ter. Here, the pertinent data, e.g.,
crime type and address of occurrence,
would be entered into the central
computer via keyboard. The process-

ing program would transform the ad- .

dress data into a location, then access
the data base to determine the unas-
signed field unit closest to the crime
scene. Alternate choices would also be
determined.

The crime location, the type of
event and suggested unit assignments
would be presented to the assignment
director on a computer-maintained c¢rt
display of the operating environment.
The assignment director could accept
the computer’s suggestion or override
it and commit the second or third
choice units or multiple units. The unit
status file would be updated to reflect

the assignment option selected. The
display would continue to present the
event type, location, and unit assign-
ment data until the assigned unit re-
ported the disposition of the crime.

The assignment message would be
made up by the computer and trans-
mitted in digital form via radio for
output on the selected vehicle’s radio
teleprinter or crt display. Police vehi-
cles would be equipped with transmit-
ters or transponders which would
output the unit’s ID code. Sensors ar-
ranged to provide a citywide detector
grid would receive the transmitted
unit identification code and would re-
transmit that code plus the sensor’s
grid location to the command/control
system for entry into a field unit loca-
tion file.

Presently such systems are only con-
ceptual, but the potential payoff in in-
creased resource utilization, operating
efficiency, and decreased response
time is felt to justify their development
price tag, placed at as much as $15
million by some experts. Partial sys-
tems utilizing a digital computer to
support communications and the dis-
patching function are currently being
planned for the Boston and New York
City Police Departments.

The use of a computer-controlled
flying spot scanner (CHLOE) to obtain

BOUND
BY YOUR
PERIPHERALS ?

Would you like to go a step further with your
operation but can't because additional peripheral
equipment isn't available from your original supplier?

Contact ANN ARBOR COMPUTER CORPORATION. We
supply peripheral equipment to meet any requirement,

including card and tape readers and punches,
magnetic tape, disc files and drums.
We also supply software.

We don’t make computers - we make them work.

ANN ARBOR COMPUTER CORPORATION

A subsidiary of the
JERVIS B. WEBB COMPANY
415 W. HURON, ANN ARBOR, MICH. 48103
Phone: (313) 761-2151
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sixteen legs, eight
waggly tongues

and costs you at least

40,000 a year?

Eight keypunch operators that one Digitek 70 will replace
—and then some. This optical scanning system costs only
$30,000 and is a better, faster and more accurate way to
feed your computer. It simply eliminates keypunching.

This versatile system reads pencil marked (original) docu-
ments at the rate of 2500 per hour and transfers informa-
tion directly to magnetic tape—ready for the computer.
The Digitek 70 not only saves labor, time and space, it
also reduces errors, speeds the movement of data and
adds to the efficiency of your whole computer operation.

Keypunching can account for as much as 35% of the total
cost of your computer operation and up to 90% of time
delays. We’ll be happy to tell you how the Digitek 70
is solving this important problem for others.

Write today for information on this and other Optical
Scanning systems that read a variety of hand- or
machine-printed source documents.

OPTICAL SCANNING CORPORATION

Newtown, Pennsylvania 18940 Phone (215) 968-4611
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WAR ON CRIME . . .

raw fingerprint data and a CDC 3600
to process the data was described by
C. B. Shelmont of the Argonne Na-
- tional Laboratory. The objective of the
processing is to describe the print in
terms of ridge endings per unit area.

A somewhat similar approach to
fingerprint encoding and matching
procedures for automated recognition
systems was explored by T. E. Gaffrey
of IBM. The goal would be prelimi-
nary identification using special-pur-
pose equipment in conjunction with a
digital computer.

G. O. Bradley of Ampex Corp. de-
scribed a video file system for finger-
print storage and retrieval. A combina-
tion of digital descriptors and a video
fingerprint image would be stored on
magnetic tape. The digital information
would provide an index to be searched
and when a satisfactory index address
match is obtained, the associated print
would be displayed for comparison.
Nineteen characters are used for the
index address and the search program
can be directed to ignore one or more
characters, thus broadening the search
parameters.

This latter project is much less am- .

bitious than the previous two in that
fingerprint classification remains a
manual function. Its value is in provid-
ing large-scale storage accompanied
by rapid retrieval, reduced space re-
quirements, and reduced operating
personnel requirements.

Final comparisons of fingerprints
" may, for legal reasons, always require
a human match/no-match decision.
Nevertheless, progress is being made
in the automation of classification and
machine comparison of a reference
print to prints on file with automatic
identification of potentially matching
prints.

vehicle registration

The application of edp to bookkeep-
‘ing motor vehicle registration and
drivers license records is a relatively
common undertaking. Tying local
police Teletype terminals into state
systems to permit on-line interrogation
of wanted person or wanted vehicle
files is a frequent next step. A. E. Hil-
dreth discussed integration of the Na-
tional Crime Information Center Com-
munications into a state or a local
network. The Ncic has 52 remote tele-
printer terminals in 15 states handling
up to 28,000 interactions per day on
user queries regarding stolen vehicles
and wanted persons. The interface
with local systems is via torn tape or
automatic transfer equipment.

New York State has a development
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program under way to use a video
camera to capture the image of the
rear of motor vehicles passing a vehicle
presence detector. This image is pro-
cessed by a specialized device which
locates the license plate and identifies
its alphanumeric code. The code is
transmitted to the central computer at
a remote location for comparison with
stolen vehicle and traffic warrant files.

A match results in the output of the

license number, vehicle type, and an
indication of the charge. '

The police vehicle is monitoring the
output device a short distance from
the detector and is able to enter the
stream of traffic and apprehend the
wanted vehicle two to three seconds
after the initial detection. J. J. Paley of
the New York State Identification and
Intelligence System expressed opti-
mism as to its potential contribution in
the stolen vehicle and wanted traffic
violator areas.

A key element in the commission of
a crime is the physical presence on the
scene of the criminal and his move-
ment to and from the location of the
crime. Various detection devices are in
existence or under development to de-
termine the presence of a person ille-
gally on the premises. Several detec-
tion devices were described and the
problems associated with their use
were discussed. Tied to alarm systems,
such devices can aid in the apprehen-
sion of the criminal at the scene. Fail-
ing in this, an investigative process be-
gins.

The criminal's movement to and
from the scene of the crime is one link
in the crime chain that may be at-
tacked using edp. Area patrol observ-
ing persons in suspicious circum-
stances (time, location, etc.) may
check them out. If no obvious evi-
dence of a crime exists, they are re-
leased but individual and vehicle iden-
tification data, time, and location data
are entered on a field interview (FI)
card. When' crimes are detected such
suspicious persons become logical sus-
pects and a search of the field inter-
view file using location and time pa-
rameters has been demonstrated to be
a useful investigative tool.

G. E. Conroy of the Los Angeles
Police Department reported on such a
field interview system using eam
equipment. This system is in operation
and is resulting in over 20 “hits” per
month of criminals that might other-
wise elude apprehension.

T. W. Stoehner of the St. Louis
Police Department reported on a Field
Interview Report system which is
based on an IBM 2040 with a 2302
disc storage file. The FIR file is acces-
sible though remote Teletype termi-
nals. Except when large numbers of
records meet the search criteria the

EDP EXECUTIVES
Take This Test

Systems Support:
MASTECH's experienced
staff of systems analysts
will assist you in' develop-
ing your new systems or in
improving your old sys-
tems. Our personnel can
assume complete responsi-
bility for a given project
or can easily work: as
members of one of your
teams.

Do | need
systems
_support?

Programming Assistance:
MASTECH’s team of senior
programmers is available
to handle all types of pro-
gramming problems. In
addition, the diversified
experience reflected by our
staff insures the availability
of the type of individual .
that you need when you
need him.

7 Do | need
programming
\ Support?

Implementation:
MASTECH’s Data Process-
ing Division is available
to step in at any point in
your implementation sched-
ule, and to assist you in
reaching the successful
completion of your E.D.P.
System.

Software & Research:
MASTECH's personnel are
experienced in teleprocess-
ing, realtime, inquiry proc-
essing, random file
organization techniques, er-
ror recovery procedures, in-
formation retrieval and
generalized utility routines.
Our people can offer you
these unique abilities in
either original software ef-
fort or modification of ex-
isting software to best suit
your needs.

Dol
need
specialized
software

support?

Utilize Mastech’s

1 do not need . Services to:
assistance Lwill e save Time
- at this time, _—.» * Save Money >
but when | do: * Meet Deadlines
* Complete Projects

MASTECH, INC.
7026 W. North Ave.
Chicago, 1ll. 60635
(312) 622-9444

MASTECH INC.

"the company with a purpose”
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FREE

15-DAY TRIAL
EXAMINATION

O Check those books below you want
sent to you for a 15-day free examination.
Then clip and mail entire ad to: PREN-
TICE-HALL, Englewood Cliffs, N.J.
07632

[7 DESIGN OF REAL-TIME COM-
PUTER SYSTEMS gives you all the
working knowledge necessary in consid-
ering and planning- the use of real-time
data processing. Includes suggestions,
check-lists, tables, and charts for de-
signing a real-time system. By J. T.
Martin, IBM Systems Research Corp.,
pub. Sept. 1967, 629 pp., 190 illus., 6x9”
(20140-0) 312.95

[ COMPUTATION: FINITE AND IN-
FINITE MACHINES covers computers
—what they can and can’t do. You'll
gain insight into the fundamental theo-
retical aspects of computation and the
mathematical ideas involved in analyzing
discrete systems. By M. Minsky, Mass.
Inst. of Tech., pub. Mar. 1967, 317 pp.,
168 illus., 6x9” (16556-3) $12.95

[0 COMPUTERS AND COMMUNICA-
TIONS: TOWARD A COMPUTER
UTILITY gives you a close look at the
on-coming computer utility; what it will
cost and when it will come. Shows the
social implications of the computer util-
ity with empbhasis on the issue of invasion
of privacy. Edited by Fred Gruenberger,
Informatics, Inc., pub. Mar. 1968, 219
pp., illus., 6x9” (16575-3) $10.50

0 PROGRAMMING THE IBM 360
gives you all of the information you'll
need for programming the models 25
through 75, including the full range of
programming support. Ideal for self-
study. Includes business and scientific
applications and provides problems in
both areas. By Clarence B. Germain,
Economics Lab., Inc., Pub. Nov. 1967,
366 pp., illus., 8¥2x11" (73046-5) paper-
bound $8.95

] PROGRAMMING THE IBM 1130
& 1800 doesn’t waste your time with
aspects of the computing equipment and
how it operates. You’ll easily grasp the
programming systems and code conver-
sions AND, you'll be able to write mean-

. ingful FORTRAN programs as early as
the third chapter. By Robert K. Louden,
IBM Corp., Pub. Nov. 1967, 433 pp.,
illus., 7x10” (73037-4) $10.50

. TO: PRENTICE-HALL, INC.
Englewood Cliffs, N.J. 07632

Send me the books indicated above for a

free 15-day examination. Within the 15

day trial period, I'll either send you my

check for the indicated price or return

the books and owe nothing.

NAME

" ADDRESS

CITY.

STATE VALY
Dept. 1 . D-0000-LX(2)
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WAR ON CRIME . . .

computer outputs the query response
on the input terminal. When large
amounts of information are requested
(60 individual records or 30 group
records), the query response is output
via a high-speed printer in the com-
puter center and either picked up by
the requesting officer or mailed to him.

predicting crime

The use of a computer to predict
criminal activity was discussed by E.
E. Hall of the Dikewood Corp. The
professional burglar takes items which
are readily fenceable. Past analysis
suggests that for items such as business
machines where a ready market exists,
the pattern is to hit a series of estab-
lishments on successive nights. If a
typewriter store is hit one day, the
probability of a similar hit on the next
day is .56, on the third day it rises to
.60, on the fourth day it drops to .33,
and on the fifth day it is .00.

The city is divided into geographic
zones which vary as to business type
and density. The probabilities of a
typewriter hit in each area is com-

. puted on the relative density of busi-

nesses in each zone. Some structures
are more prone to a given type of hit
than others. If a specific type occurs,
the a priori probability is that it is ini-
tiating a series. The probabilities of a
repeat occurrence, the area to be hit
and the building type to be hit can be
combined to derive an optional selec-
tive enforcement plan.

Special forces can be deployed to
“stake out” the areas having a maxi-

" mum likelihood of being hit. Such

anticipatory allocation of resources
will, if a valid reflection of crime pat-

“terns exists, permit either a greatly re-
" duced response time after the crime

occurs or the apprehension of the crim-
inal in the act. Such an analysis pro-
gram conducted in real-time using
data from crime activity during the
previous 24 hours could provide law
enforcement managers with a power-
ful tool for the allocation of limited
police resources.

Considering the range of topics dis-

cussed there are many functions in the

criminal justice area which are amen-
able to the application of edp tech-
niques. Whether an area of potential
application warrants the expenditure
of the capital resources required and
the relative priorities of several such
competing areas of application are
other significant questions, particularly
in view of the limited dollar resources
available.

Clearly, this question must be ad-
dressed as the capital resources are not
only finite but tend to be quite limited
at the local level and that is where

most criminal justice activities take
place.

That something can be done is not
sufficient reason that it should be done.
That it should be done does not neces-
sarily imply an elegant or sophisticated
solution should be provided. Clearly, a
mini-max solution is called for wherein
each potential edp application is re-
lated to all others with the objective of
achieving the maximum benefits for
the minimum costs.

What are the trade-offs, for ex-

" ample, between a car locator system

using a sensor grid and transponders in
the vehicles and one in which each
unit has its assigned patrol district
subdivided into ten blocks with the
patrol officer transmitting the numeric
tag of his current patrol subdistrict via
radio TTY or even voice? Answers can
be provided out of hand but with the
price tag associated with any decision
such a casual approach is ill-advised.
Modeling techniques employing hu-
mans for operations simulation and
computerized symbolic simulation can
provide answers to some of these ques-
tions.

This general topic was addressed by
C. H. Prevots of IBM in his paper on
the application of the techniques in
the Department of Defense’s Planning-
Programming-Budgeting (PPB) sys-

‘tem to the criminal justice/law en-

forcement area. Decisions, however,
must be made not just on the cost-
effectiveness of the potential systems
but also with regard to their consis-
tency with our national ideology of jur-
isprudence.

The application of technology to as
pervasive a function of our society as
law enforcement demands that we
consider the constraints requisite to
maintaining a free society. William W.
Herrmann of System Development
Corp. raised this issue when he spoke
on the application of operations re-
search to the control of riots, “to aim at
increasing merely the efficiency of the
criminal justice system is a short-
sighted means to an end. More tech-
nically efficient police systems alone
are not enough to maintain order in a
free society. Two of the more impor-
tant considerations in law enforcement
planning are the necessity for acquir-
ing a capability and the changing
dimensions of our evolving society.
These factors must be assessed to avoid
creating an advanced law enforcement
system that merely reflects a triumph
of technique over purpose.”

Clearly, if edp holds the promise of
being a tremendous weapon in the law
enforcement arsenal for use in the war
on crime, it is a weapon that must be
wielded with care lest it prove waste-
ful of the public treasure or an in-
fringement of human rights.

—ROBERT J. MILLER
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cally at comfortable working height. (Just
the dlshes ina cafetena servmg Ime '

i you Ve never seen a magnettc tape storage

'[and transport unit that automatically dispenses |
 tapes either in canisters or seals...it’ s,because
 there hasn’t been one —until now.

AMF TAPEMATES bring tape-h handllng up to

 date with other phases of data processing pro
- cedures. These compact, decorator-styled vehi

cles provide safe, mobile storage for scratch or
retention tapes and dispense the automatl

Capaclty to a1 tapes .

Movmg generatlans of tape,. g startmg from scratch




an acm symposium

EFFECTIVE
USE OF

HIGH LEVEL
LANGUAGES

Computer science, where
dost thou go? This question
seemed to preoccupy the
B - speakers and audience at
the April Bay Area ACM Technical
Symposium in San Francisco on “The
Effective Use of High Level Lan-
guages.”

A record audience of over 600 com-
puter scientists, programmers and dp
managers gathered to listen to a bevy
of distinguished speakers who came
from Cornell Univ., MIT, Stanford,
Calgary and IBM.

Peter Wegner of Cornell presented
a well-organized theoretical study of
what is structurally common in pro-
gramming languages and machines.
They can all be represented as “infor-
mation structures,” and as such can be
manipulated like other mathematical
constructs. His approach, although
‘cluttered with notation which is essen-
tially only his own, gave one hope that
computer science will achieve what,
according to MIT’s John J. Donovan, it
still lacks in order to become a full-
fledged science. According to Wegner,
computer science—“which isn’t a sci-
ence”—will” become one as soon as it
succeeds in proving some theorems of
the scope of Shannon’s well-known
theorems in communication theory.

Efficiency questions were central to
the theme of the symposium. Professor
Donovan claimed it isn’t enough- at
MIT to write a PL/I compiler for a
Ph.D. (this is merely a Master’s proj-
ect); the prospective candidate is ex-
pected to come up with some analysis
and proofs why the compiler he
chooses is the most efficient one. The
notation and conceptual framework
for such an analysis might be supplied
by Professor Wegner’s work.

custom machines

.How about the machines? “Give us
a machine that we can design” seems
to be the message to manufacturers; at
least this is what Professor William Mec-
Keeman of Stanford advocated. What
does his proposed machine look like?
Essentially, it should have nothing or
next-to-nothing pre-wired; everything
should be microprogrammed at the
time of installation by the user—even
such things as word length, a hard-.
ware subroutine-call facility, and in

DATAMATION




Supersonic air travel, rapid transit
monorails and rockets to the moon get all
the publicity.

Railroads seem to go about their
business more quietly. Yet they’re keeping
abreast of a fast moving world with the
most advanced industrial design and
engineering.

And the most modern computer
technology. Like the UNIVAC® Real-Time
System.

Take, for example, the Japanese
National Railways, one of Asia’s largest
enterprises.

If it weren’t for the JNR, Japan
wouldn’t be able to move the 100 million
people that are crammed into an area

roughly the size of California.

100 million people. And most of them
depend on railroad transportation.

That’s why passenger and freight
volume are forever on the rise and have to
be run on incredibly tight schedules.

This isn’t easy when you’re handling
16.5 million people and 563,000 tons of
freight every day.

But the JNR does it. And with the help
of the UNIVAC 490 manages to provide some
of the fastest and safest train rides in the
world. And some of the most comfortable
and punctual.

The UNIVAC 490 serves as a nucleus
for integrated work in cost accounting,
settlements, assets, payroll, purchase and

stores, workshop control, and statistics on
personnel and health programs.

Univac is working for a number of
railroad systems—from the newly formed
Penn Central; the French National;
C&0/B&0O; Great Northern—to the Boston
and Maine; Spokane, Portland and Seattle;
Bessemer and Lake Erie. )

Univac systems are working around
the clock and around the world for industry,
education and government, to help people gc
where they want to go faster.

LINIVAC

Univacissaving a lot of people alot of time.

TSPERRY RAND
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This 1snt exactly
the Chattanooga Choo-Choo.

T he Bullet Train is the world’s fastest. It speeds by Mount Fuji every day at 125 mph.



Your problem, sir
“is you think
I’'m a submarine

There are thousands of ways to
get the wrong answer. Getting
the right one is the problem.
Deriving the right one from ran-
dom data is terribly subtle. But
now there is MAC/RAN...a new
concept for time series analysis
by digital computers. MAC/RAN
is a complete integrated system,
written in FORTRAN. It’s easy to
- use. It's not just a set of library
programs. it has simple add-on
capability. The development is
over. It has been in operation at
major research laboratories. It
works. Now. MAC/RAN proc-
essors include calibration, data
preparation, amplitude statistics,
time and frequency analysis, lin-
ear systems analysis, fast Fourier
transform, print outs, and plots
(with axes labeled and scaled) in
a form convenient to you. And
most important...MAC/RAN is
compatible to the solution of
your specificscientific/engineer-
ing problems through random
data analysis. You can useit now,
for as low as $200 per month.
With propercreditreferences.
Write for complete details.

Measurement Analysis
Corporation
a subsidiary of
Digitek Corporation .
10960 Santa Monica Blvd.
Los Angeles, Calif. 90025
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HIGH LEVEL
LANGUAGES...

general, whatever would make the
machine efficient for the particular use
and programming language currently
implemented. McKeeman stated that a
factor of ten in efficiency could be
‘gained on almost all current systems if
there were more flexibility in the ma-
‘chines. The audience objected that
‘there are enough bugs with current
systems, and his custom-designed ma-
.chine would be a nightmare to debug,
but he held his ground with the claim
that on the contrary, clear designs
with the particular use in mind would
be easy to debug—although he ad-
mitted it is difficult to have a clear-cut
result on this question due to lack of
data. (Software simulation doesn’t
help, either.) In any case, he predicted
that there will be more custom-micro-
programming by programmers on their
machines in the next few years.

The difficult question of space allo-
cation in compilers was treated by
*Mark Halpern of IBM, San Jose. Al-
though efficiency questions of compiler
logic can be treated and analyzed as
Wegner and Donovan showed, it is
much more difficult to attack problems
of space allocation which will affect
efficiency to a large extent. At the
panel discussion this question was fur-
ther explored: relative merits of pro-
gram segmentation, paging, virtual
memories and their trade-offs with re-
spect to efficiency were discussed but
nothing definite was concluded.

the new dalgol

John Peck of Univ. of Calgary (Al-
berta, Canada) introduced to the au-
dience (which, according to a show of
hands, consists of 75% FORTRAN and
CcoBOL programmers and 25% aLcoL
and pL/1) the new aLcoL he hopes
will be adopted in ’68 by 1F1p. The pan-
el found it interesting to note that the
new ALGOL seems to be a step back-
ward in the sense that it makes more
real word concessions to existing ma-
chines than its predecessor, arLcoL 60.
Peck argued that this was not a disad-
vantage as McKeeman seemed to think,
but in fact is a virtue of the language
which will lead to its early adoption
by the computing community.

The symposium was well-organized,
ran smoothly and hopefully was stimu-
lating to most of the audience. Accord-
ing to Richard G. Canning (who is a
candidate for ACM presidency this
year) it proves that successful - sym-
posia can be organized by local chap-
ters if a clear theme of wide interest is
chosen, and-not a number of topics
purporting to gather diverse interests.

" —STEVE TOoROK

DATA SEAL
the seal with
a memory

ELIMINATES LATCHING
PROBLEMS. Reel flanges
are perfectly aligned to
give perfect seal and
prevent tape damage.

EXCLUSIVE stainless steel
retention slide. Perfect
insertion . .. perfect
installation. Retains Data
Seal's circular shape

on or off the reel.

HANG-UP DESIGN
provides maximum storage
ease of insertion and
removal from tape racks.
Vital to handling and
storage of computer an
instrumentation tapes.

Look into DATA SEAL—
one of the complete line
of data processing acces-
-sories

Where practical imagi-
neering produces the
computer industry’s new-
est designs

DATA PRODUCTS, INC. |
29365 Northwestern Highway
Southfield, Michigan 48075
“Phone: 358-1455 (areé code 313)
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The deadl
doughnuty

Wanttogivea crumbs cause “dents”
computer indigestion?  and dents create
Share your coffeebreak permanent errors.
with the tape.

Residual static charges

attractcrum bS Don't eat in the
to the tape surface, computer room.

Moral:

Could that be one reason why they're at the top? coweurer Tape sy auio pevices, inc
FOR A FREE POSTER-SIZE REPRODUCTION OF THIS AD, AND THE OTHERS IN THE SERIES, WRITE DEPT DA-4 AUDIO'DEVICES, INC., 235 EAST 42ND STREET, NEW YORK CITY, NEW YORK 10017

Food for thought: the top U.S. companies buy Audev computer tape. AUdEV@



Nothing matches your computer
like a Tab Storaway.
(Except another Tab Storaway.)

Tab Storaways are as modern as today’s third-
generation computer. (You can match or
harmonize them to your computer in any of
22 colors.) What they
can do for you is
almost limitless. They
can quickly put card
files at your fingertips.
Or tape reels. Or data cells and tape reels. Or tape
reels and disc packs. Or disc packs and procedure

Or tape reels, d|sc packs, and data cells. In fact, our
Storaways are versatile encugh to hold whatever

k you use in your computer
room. You provide the
specifications. We'll
-provide the Storaways.
. So if you're looking for
Storaways to go with your computer just mail

the coupon to Tab. Ask us for a match.

_____________________________________________________

Gentlemen: I'd like more information on your Storaway cabinets.

Name Title
~ Company ' . Street
City State Zip

PRODUCTS CO.
633 Battery St., San Francisco, California 94111

Visit with Tab at the 1968 DPMA Convention,
June 25-28, Wash,, D. C., Booths 631-3-5; 730-2-4
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PROGRAM PLAGIARISM
ALLEGED IN U.K. CASE
The persistent fear of software men
for the safety of their proprietary de-
velopment has proved justified by a
scandal which has come to light on
the British computer scene.

The case involves the biggest com-
mercial installation in progress in
Europe at the state-financed airline
BoAaC. Its $100 million project is an
international seat reservation system
involving banks of 360/50’s and 700
Ferranti terminal displays. It was dis-
closed in the London Times at the
end of April that Boac was investigat-
ing the circumstances in which some
employees have expropriated informa-
tion for consultancy work.

This involved alleged plagiarism of
sections of the BOAC systemn, which
comprises a combination of IBM’s
PARS (Programmed Airline Reserva-
tion System), the corporation’s own
$7 million investment for in-house
software and work done for them un-
der software contract.

Another American and British soft-

ware house is understood to be impli-
cated in the case as the receivers of
the information. And the irony of the
situation is that material was used to
gain a contract for another real-time
job that involves public funding.

This is the first time in Europe that
there have been allegations on the
abuse of the confidential nature of
. proprietary software. Whether the
BOAC investigation will show sufficient
grounds for action to be taken under
British law is yet to be seen, though
the corporation has taken some disci-
plinary measures:

The disclosures have caused con-
siderable consternation among manu-
facturers and software houses. Im-
mediate comment from people close to
the situation was that it showed the
need for reinforcing codes of profes-
sionalism in an industry that is ex-
panding so rapidly. The head of one
of the UK.’s leading software houses
offered an explanation of why this
type of situation had been averted till
now.

He suggested that the structure of
software consultancy had a built-in
security until recent expansion. Most
of the early houses were run by off-
shoots of the chartered accountants
and actuaries, Their involvement in

June 1968

computers followed from the rigorous
early training in which the respect for
a client’s confidence was as an impor-
tant part of their 'institutional mem-
bership as was their ability to pass
examinations for membership. And
the present case may show one of the
weaknesses of the system of new
straightforward traders in packages.

MA BELL INDICATES
WILLINGNESS TO MEET
COMPUTER INDUSTRY NEEDS
AT&T Board Chairman H. I. Romnes
reported that 3600 bps switched data
communication services will be avail-

able nationwide “within the year” in
his keynote speech.to the sycc. Other
highlights:

“Private line data services now
handle speeds . . . up to nearly half a
million bits per second and we shall
be up in the megabit range before the
next year is out, if there should be

need for such services . . . Our intent
is to make interfaces as simple and
inexpensive as possible . . . Lower cost

data sets will soon be introduced . . .
We understand the need for portable
(terminal) sets and acoustic coup-
ling.” ‘

Romnes explained that the megabit
service will grow out of a limited
network already operational. Known
as T1, it consists of 200K system miles -
and provides 24 voice channels among
Bell system central offices up to 50
miles apart. T1 operates at “something
over 1.5 million bps,” he reported,
adding that T2, with a 6-million-plus
bit rate, is scheduled for 1970. T4,
capable of handling 600 million bps

The use of the computer in the art
world was the subject of a confer-
ence held last month at the Metro-
politan Museum of Art, sponsored
by the museum and IBM. Several
applications in this field were dis-
cussed at the meeting; in one ex-
periment, computers are being used
to classify and compare sets of
coded marks that appear in the pat-

French porcelain that is commonly
forged.

A 360 computer system is also
being used to study aerial photos
of southeastern Utah to help plot

METROPOLITAN MUSEUM HOSTS CONFERENCE ON
COMPUTERS IN ART

terns of Sevres, an 18th Century

potential archaeological excavation
sites and spot previously overlooked
pattern relationships. Information
about the artifacts found in the ex-
cavations is input to the computer
for classification, analysis and re-
trieval.

Leslie Mezei, an associate pro-
fessor at the Univ. of Toronto, de-
scribed how the computer can be
programmed to produce art in var-
ious forms—realism, impressionism,
expressionism—via a graphic plotter.
The photograph illustrates the re-
sults of minute changes in the com-
puter program.
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over a single coax tube up to 4000
miles long, is planned “for the early
70%s.” _

One knowledgeable observer who
heard Romnes detected a real willing-
ness to meet the dp industry’s de-
mands for faster, more diversified
communications. What particularly
impressed him was Romnes’ statement
that “the pace of Bell system progress
in response to developing needs for
data communications will soon
enough make academic at least some
of the problems you have emphasized
_in your replies to the FCC.” )

Another source felt the reference to
acoustic coupling was a hint that
AT&T would not continue its adamant
opposition to the Carterphone. How-
ever, he didn’t. think this change
would affect the company’s position
regarding foreign attachments in gen-
eral.

On that point, Romnes told his au-
dience: “I have repeatedly said that
we urge the use of suitable interfaces

or buffer devices, provided by us, only

to safeguard all users . . . we want to
make (the interfaces) as simple and
inexpensive as they can be and still
accomplish this purpose.”

“That phrase ‘provided by us,”” ex-
plained our source, “is the important
one.”

TIME-SHARING IN
A TELEPHONE BOOTH

The telephone strike almost set on-
line computing back five years—at
least at the Spring Joint Computer
Conference. While the professional

exhibitors tore their hair out trying to

figure out how to put their remote
terminals on-line without the union-
bound installers, a group of teenagers
hooked up their crt keyboard display
to a Western Electric computer via a
Bell acoustic coupler on a nearby pay
telephone. The computer club, called
the mesisTORs, emphatically pointed
out that they had planned to do this
before the strike went on. It was a
simple case of economics: they
couldn’t afford the cost of a data set
and regular lines, so they borrowed
the coupler from Bell and called. the
computer, a PDP-8, collect.

The resisTors, Radically Emphatic
Students Interested in Science Tech-
nology or Research Studies, put on
one of the most sophisticated demon-
strations at the show: the acoustically

- coupled Computer Communications
Inc. crt; on-line Teletypes; demonstra-
tions of the. portable Raytheon 1000
tape handler; and one of their own
programs written in TRAC language
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for file protection, French homework,
games, communications, and conver-
sational mode scripts.

The reason behind all this was pri-
marily to gain support for the RESISTOR
movement. In the fall of ’66, nine or
ten students from high schools in the

Princeton area decided to form the -
. club—primarily to explore computer

science and its applications—and to
have fun. They discovered that Claude
Kagan of Western Electric had a barn
in the area which contained a commu-
nications museum-consisting of an-
tique record and cylinder players, old
switchboards, and a vacuum tube Bur-
roughs 205. Kagan donated use of the
barn and equipment at the cost of
electricity, and soon commandeered an
old PD-250 from Western Electric for
them. Flexowriters (one of which is
working) and tape drives followed.
Now the students, in addition to
learning how to program the PD-250,
are also learning rocaL, (on the PDP-
8), FORTRAN, ALGOL, and other lan-
guages via two Teletypes in Kagan’s
kitchen—now' hooked up to the WE
PDP-8 and the Applied Logic Corp.
t-s system in Princeton. Calvin Mooers,
developer of the TrAcC reactive termi-

nal language system, sold the REsIs- -

ToRs the first license for public use
of the trademarked language and its
name for $1. )

Now the group wants the idea of
the mEsisTORs to spread; hence the
exhibit. This summer, five teenagers
from the underprivileged area of
Trenton will be invited to spend their
vacations with the members of the
club. Much of their time will be spent
learning what the REsISTORs have to
offer: programming, maintenance and
operation of their systems. And the
club hopes this will result in a new
chapter.

$20 BILLION FOR SERVICES
GENERATES HEAT IN
CONGRESS

Congress and the Executive Branch
argued for three days recently about
BOB Circular A-76, which tells fed-
eral agencies what kinds of work they
can do in-house, instead of by con-
tract, and under what circumstances.
The discussion was held before a
House GovOps subcommittee. The
likeliest result is that Congressional
efforts to tighten controls over expen-

" ditures for technical support services,

which will amount to an estimated
$20 billion in the current fiscal year,
are going to be delayed if not aborted.

Basically, A-76 requires an agency
manager to make a cost comparison
before undertaking or continuing an in-
house activity that could be farmed
out. The cost savings must be enough
to “justify” a number of disadvantages

—e.g., the tax revenue 'lost by not
hiring a contractor.

A major criticism of A-76 is that it’s
limited to commercial or industrial
products and services. As Comptroller
General Elmer Staats explained to the
House subcommittee, many contracts
undertaken by ~Nasa and DOD are
“generally not ‘commercial or indus-
trial”” Instead, the contractor pro-
vides people. Staats’ point was that an
agency could legally let a flesh con-
tract even if hiring the same people
directly would save more than enough
to meet the strictures of A-76.

The Comptroller General cited six
government activities “which we be-
lieve are clearly not definable as in-
dustrial or commercial but which are
nevertheless operated by contractor
personnel.” Most, if not all of them,
involve adp support. The activities
mentioned were DOD’s Dew Line
and BMEWS systems, Nasa’s Apollo
center in Houston and its tracking
and data acquisition network, and the
eastern and western test range facili-
ties of the Air Force.

Staats added that some personnel
services should not be contracted out
under any circumstances because it
violates the civil service laws. He al-
luded to last year’s decision by the
Civil Service Commission forcing NasA
to cancel two contracts at Goddard for
that very reason. One contract has been
won by Melpar, the other by Electro-
Mechanical Research. “Guidelines are
needed,” said Staats, “which would
clearly establish the distinction be-
tween (commercial) products and ser-
vices and (personnel-type) services.”

But Edward Wagner, executive di-
rector of the  National Council of
Technical Service Industries, insisted
that “there is' no difference . . . be-
tween products and services and
therefore two sets of rules are not
necessary. (Rather), a single set of
procurement guidelines . . . should
prevail.” He added that “it is less
costly for the government to contract
for support services . « . than to under-
take that responsibility ,‘in-house.””
NcTsI's membership ificludes Comput-
ing and Software, Litton, RCA, and
Comiputer Sciences.

Since BOB controls the fate of A-76,
Deputy Director Philip -Hughes was
questioned with particular intensity
by the subcommittee. The chief in-
quisitor, Rep. Porter Hardy of Vir-
ginia, pursued Hughes through sev-
eral pages of transcript trying to make
him admit that A-76, as now written,
doesn’t adequately cover contracts for
personnel services. The chase ended
in a confused shouting match with
Hardy loudly proclaiming that Hughes
has finally capitulated. According to
the transcript, however, Hughes had

"DATAMATION



for Computer-Aided Graphics!

You can take this table top for Granite...
and its accuracy for granted too!

The stability and uniformity of granite, used for generations in Surface Plates
where extremely close tolerance measurements and control is required, now
find a dynamic new application in this Kingmatic Drafting Table. )

GRANITE TYPE TOP...for better accuracy of drawn or filmed line.

o Table is stable—not affected by o Cleans easily.
temperature fluctuations. » Selective, multi-zone Vacuum
« Vibration-free, ruggedly built. hold-down, (pat. appld. for).
« Offers unequalled flatness and * e Table sizes with net
accuracy. drafting area of 3'Y, 4X ...

4’Y, 5'X...5%, 8X,

NEW SAVINGS in the production of CIRCUIT MIASTERS

. . . now available with programmed light via this Y-carriage mounted
Photo-Exposure Device. Lines, land areas and symbols can be drawn
accurately with light directly onto photo-sensitive material at speeds
up to 200 inches per minute! Line widths from .002" to .200". Offers
automatic control of aperture selection, shutter and light intensity.
Masks interchangeable individually or in sets of twelve.

4 :/KU o0 _s) \f
v

Other options also mount quickly and easily on the Y-carriage including six-
position turret for drawing varying line widths, colors or for scribing . . . all without
programming offset when changing from one tool to another.

Various Kingmatic Systems, including special and general purpose computer
Directors with linear, circular and parabolic interpolation, shown in new Complete
Line condensed booklet, Write for a copy on your letterhead.

New Hi-Precision
@/ Mark 111 KINGMATIC

TYPICAL MARK Il ACCURACIES! Drafting Table

Flatness ACCUIacy . ...........oouiiuieinnnnnnns = ,0003"
Positional Accuracy...............coociiiiien, = ,0005"
Gap Distance Accuracy

Between Table and Y-Carriage.......... veer... =.00075
Repeatability............. e e =+ ,00025
Speeds. ... 75-200 IPM

Baldwin Kongsberg Company, Building 8, Atkinson Square
Cincinnati, Qhio 45246
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GREATNESS IS OFTEN BINARY.

Michelangelo Buonarroti and Christopher Wren had little
in common, except genius. You can see it in the two great
domes of the Renaissance.

The two great names in disc pack and computer tape tech-
nology, Memorex and the big computer company, also have
little in common. Except, of course, the ability to make disc
packs and tapes that outperform every other in the field.

If this is our similarity, what are our differences? Per-
formance is one. Breadth of product line is another.

Memorex makes the widest range of precision magnetic

media—computer tapes, video tapes, instrumentation
tapes, and disc packs—in the world.

The chief difference, however, is point of view. After
all, the big computer company’s business is hardware.
At Memorex, we specialize in making the finest mag-
netic recording products. Full time.
(Forinformation write us at Memorex
Park, Santa Clara, California 95050.)
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regnecentralen

knows that missed bits can mean missed Kroner.

The Edata products | MSR-1500

makes sure they won’t miss!

When the Danish Telephone System needed a fast, dependable
way to tally telephone tolls, Regnecentralen, our customer in
Copenhagen, installed a computer system incorporating our
new MSR-1500 Card Reader.

The MSR-1500, a complete Speedreader-1500 with mark-sense
reading capability, can read both mark-sense and punch cards,
at 1500 cards per minute. The MSR-1500 can also read
punches and marks from the same card.

Accurate data transfer is assured by the electronic checking
of reading, timing and card travel on every card cycle. Solid-
state electronics, plug-in modules, operational flexibility, low
cost and ease of interface helped an OEManufacturer solve a
problem in Denmark. How (or where) in the world can we
help you? :

For detailed literature write
data products/uptime,
8535 Warner Drive,

Culver City, Calif. 90230

data products| uptime

“the peripheralists”

data products manufactures ]
LINE/PRINTER®, DISCfILE ™ , Core Memories, Tape Cleaners, Off-Line Printer Systems, Card Readers & Punches
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said only that “I think portions of the
circular are applicable to industrial and
commercial . . . ” at which point he was
interrupted and the remainder of his
thought was lost to posterity.

After the hearing, Hughes told
DaramaTioNn that BOB doesn’t plan
to revise, supplant, or supplement
A-76. Instead, the agency will “clarify”
certain sections. Apparently, more
pressure will be needed to generate
the separate guidelines advocated by
Staats and Hardy.

A more immediate possibility is that
some jobs now being contracted out
will be placed off-limits. GAO and the
Civil Service Commission are now re-
viewing last year’s opinion in the Nasa-
Goddard case “in an effort to agree
upon a supplement more clearly defin-
ing its scope,” the Comptroller Gen-
eral told the subcommittee. A CSC
source, interviewed later, told us that
“one more meeting ought to do the
trick.” A three- or four-page adden-
dum to the opinion is contemplated
that will establish guidelines for dis-
tinguishing the jobs that must be per-
formed in-house from those that can
be contracted out.

COMPUTERMEN AND SHEEPDOG
FANS READY FOR MEETINGS
The Game Fair in Perthshire, the Na-
tional Sheepdog Trials, the National
Pipe Band Contest, the Strathallen
Highland Gathering . . . in the midst
of these colorful annual events in
Scotland 1r1p Congress 68 will gather
experts in the information sciences
from all over the world.

The triennial congress, to be held in
Edinburgh Aug. 5-10, will present 35

invited speakers, a total of 200 papers

sclected from 600 submissions, and
the wares of 68 manufacturers and
publishers. Areas of coverage are
broadly grouped under mathematics,
software, hardware, and applications.
Major organizers of this meeting are
Dr. A. P. Speiser, 1F1p president; Con-
gress chairman B. B. Swann (Ferranti
Ltd.); and technical program chair-
man F. Genuys (IBM France).

Among the invited speakers by
country are: Australia—A. D. Smirnov,
G. A. Rose; Canada—Thomas E. Hull;
C.S.S.R.—1. Babuska; France—B. Vau-
quois, H. Le Boulanger; Germany—K.
Nickel, H. Kazmierczak; Japan—E.
Goto; Netherlands—W. L. Van der
Poel; Norway—K. Nygaard, O. ]J.
Dahl; Poland—S: Waligorski: Switzer-
land—P. Bagge; U.K.—S. Michaelson,
C. A. R. Hoare, T. Kilburn, D. W.
Davies, A. Q. Morton; U.S.A—]. J.
Baruch, E. Bloch, R. A. Henle, A.
Borsei, A. Bos, F. J. Corbato, J. H.
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Saltzer, E. A. Feigenbaum, G. E. For-
sythe, E. Horwood, W. J. Karplus, ]J.
A, Robinson, G. Salton, L. Schoenfeld,
P. Suppes; and U.S.S.R.—V. N. Fad-
deeva, S. V. Yablonskiy, S. S. Lavrov,
G. T. Artamonov.

The U. S., whose committee is
headed by Dr. Donald Thomsen, Jr.,
of IBM, is also providing 100 of the
200 papers in the technical program.
For those in the U.S. who have last-
minute inquiries, address them to U.S.
Committee Office (1r1p 68), 345 East
47th Street, N.Y., N. Y. 10017.

An inter-denominational service at
Saint Giles Cathedral, Sunday, Aug.
4, will mark the beginning of Con-
gress 68. After the opening session
Monday morning, the pattern of the
Congress will be thus: each morning
two invited papers and four technical
sessionis; from 2-4, three invited pa-
pers and four technical sessions; and
from 4:30-6:30, a panel session, spe-
cial session with three invited papers,
and three technical sessions. Wednes-
day afternoon, the Lord Provost of
Edinburgh will host a garden party
and reception given at Lauriston
Castle, which overlooks the Firth of
Forth.

Other social events will include a
concert of Scottish traditional music,
Tuesday evening, and a Congress din-
ner on Friday. There will- also be
numerous half-day visits to dp instal-
lations and several holiday tours of the

. countryside.

An exciting prospect for those who
can remain after the Congress is the
three-week Edinburgh Festival, Aug.
18-Sept. 7. Details on this are avail-
able from festival offices, 11 Cam-
bridge St., Edinburgh 1. Generally,
past festivals have provided an illus-
trious mix of ballet, opera, symphony,
jazz and theatre, along with the more
traditional spectacles of pageantry,
such as the Edinburgh military tattoo.

BROOKS VS. SMITH OVER
IMPROVING NBS EDP CENTER

Congressman Jack Brooks, whose per-
suasive powers are almost a legend on
Capitol Hill, met a kind of Waterloo
April 30. The battle revolved around

his desire to upgrade the Center for -
. Computer Technology at the National

Bureau of Standards. Wellington was
played by the new Secretary of Com-
merce, C. R. Smith; NBS is a Com-
merce Dept. subdivision.

Brooks spent some time telling
Smith that moving the center upward
on the NBS organization chart would
save many dollars and help attract
needed technical personnel. At the
end of this peroration, Smith asked for
a comment from Dr. Allen V. Astin,
director of NBS. Brooks objected. As-
tin, he pointed out, was not in a posi-

tion to make a decision, only a recom-
mendation. )

“If he (Astin) recommends it,” re-
torted Smith, “it will probably get
done. He runs the department.”

Dr. Astin subsequently denied that
he opposed upgrading the center.
That move “has been my long-range
plan,” he explained. But there are
difficulties—primarily the unwilling-
ness  of Congress to give the center’
enough money. Brooks implied his
group would help resolve this problem
—provided the director gave higher
priority, in his budget request, to the
center’s mission. Astin insisted that he
“has always considered adp at the top
of our program.”

Brooks went on with the dogged-
ness of a door-to-door salesman. Ad-
dressing  Smith, the Congressman ex--
plained that he was merely trying to
encourage Dr. Astin to reach a deci-
sion which the NBS director had been
evaluating for a couple of years.

Dr. Astin “is not-a timid man,”
answéred Smith. “He will bring it up
in due time.” , ‘

“Don t give him that option—in due
time—" Brooks advised, or Wamed the
new Secretary.

FIRST PROGRAMMER CLASS
AT SING SING GRADUATES

Sing Sing’s first programming class
graduated last month. Fourteen stu-
dents, high scorers on IBM’s program-
mer aptitude test, have gone through
a seven-month Electronic Computer
Programming Institute course to learn
360 BAL, cosoL, and RPG.

The next step in the program, now
being worked out with New York
State correction authorities, may be
marketing the services of the graduate-
inmate. International Systems Assoc.
and Ecp1 hope to get firms to farm out
work to Sing Sing programmers, and
the fees (since inmates are not per-
mitted payment beyond a dollar a
day) will go to charity. ISA, a New
York consulting and service bureau
firm, also intends to hire many pro-
grammers on their release. The first
class should be released within 15
months; one student has already been
paroled but has been returning for
classes.

Other correctional institutions are
also encouraged by the progress of
data processing classes for inmates.
Indiana State Reformatory now has
14 men in dp classes and has grad-
uated many more (since released and
placed in jobs). Although the donated
equipment is of museum quality
(such as-a round-holed keypunch),
the educational program has been
rated as solid by visiting industry re-
cruiters. Class graduates at Indiana do
all the reformatory’s dp work; an In-
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diana state law forbids inmates to com-
pete on a free enterprise basis with
laborers “on the outside.” Prison offi-
cials, however, are hopeful this law
will be modified to allow inmates to
do work such as that proposed for the
Sing Sing graduates.

CONGRESS CLAIMS
ADP INVENTORY
IS INADEQUATE

The Joint Economic Committee of
Congress opened an old wound April
29 when it charged that an adequate
inventory of adp gear furnished to
federal contractors “has not been de-
veloped.” The committee report re-
ferred to “government-owned” adp
equipment in the hands of contrac-
tors, but a JEC spokesman subse-
quently told Daramation that his
group is also interested in hardware
acquired by contractors and paid for
by Uncle Sam.

The latter category is much larger
" than the former. According to another
source, government-financed, contrac-
tor-furnished dp gear accounts for

about one-third of the $3 billion an- .

nual federal adpe expenditure.

GFCF dp hardware, since 1962,
has generated at least 29 critical re-
ports from the General Accountmg
Office. A detailed DOD study in 1965
recommended improvements in the
Pentagon’s management of contractor-
furnished dp equipment. This hard-
ware also was the subject of a pro-
tracted struggle during consideration
of the Brooks bill in Congress that
same year.

Today, according to one high- rank-
ing government adp manager, “we
don’t have a comprehensive mventory
of contractor-furnished systems.” An-
other says there is an inventory but it
isn’t complete. He insists that achiev-

- ing completlon ‘is not a major prob-
lem.”

Reportedly, GSA is thinking of re-
quiring all government contractors
who buy or lease adpe at government
expense to send the agency a copy of
each purchase order. Another idea
under consideration is to have the gov-
ernment acquire the equipment and
rent it to the contractor. Legislation
may be required to implement the first
proposal, and the contracting agencies
are said to oppose the second. Still an-

- other problem is that the agencies de-
fine “contractor-furnished” adp ma-
chinery differently.

While the outcome is murky,
seems clear that the JEC report has re-
focused attention on a subject that
most contractors, and at least some
federal dp managers, would have pre-
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ferred not to talk about.

The JEC report also criticized the
executive branch for inadequately in-
ventorying the federal government’s
in-house systems. This is a charge that
the responsible agencies, GSA and the
Budget Bureau, deny.

“There is also evidence that govern-
ment (adp) procurement practices
have tended to favor the larger manu-
facturers, thus stifling competition,”
said the joint committee’s report.
“Testimony . . . indicates that the
numerous smaller producers of . . .
peripheral equipment might well par-
ticipate to a larger extent in furnish-
ing the government’s requirements
directly.”

This- was a reference to charges
made at the committee’s hearings last
fall by Lewis R. Caveney, Bryant
Computer Products assistant vp. He

insisted the independent peripheral’

makers were squeezed out of federal
adp system procurements, and named
DOD the major villain.

THE PROGRAMMER HUNT
GOES INTERNATIONAL

Noting that the programmer shortage
is estimated to top 50,000 by 1970, H.
F. Jensen, president of Computer
Planning Corp., Torrance, Calif., pre-
dicts that programming will soon fol-
low the ways of the hardware people

and seek the skill in the cheaper for-

eign market.

Already proceeding on this prin-
ciple, CPC is working with foreign
programmers in a country they de-
cline to name, where IBM has trained
the masses. The programmers, super-
vised by firm members who spend two
weeks a month on location, are work-
ing in all languages, primarily on 360
equipment. Most of the work is busi-
ness-oriented, but the company says
the people are not limited to business
applications.

Computer Planning Corp. is a new
software house which also offers a
service center and a consulting and
training program. Initial emphasis is
on development of bio-medical, bank-
ing, manufacturing, terminal and
credit card systems, and compilers.
President Jensen, a refugee from IBM,
and executive vp Nolan Draney,
formerly of Litton Industries, head a
staff of 22.

From Japan, Com-Stute, Inc., is
seeking stateside contracts for the ser-
vices of its group of 12 programmers,
located in Yokohama.

GE'S OPTICAL FONT GETS
FIRST-STEP USASI APPROVAL
The GE proposal that its optical char-

acter recognition type font COC-5
(Coded Optical Character 5-bar

code) be made a usast standard
passed through the first stage of ap-
proval in April. Usasl committee X3
voted 19-1 to put out this proposal for
letter ballot, a procedure which
should be completed some time this
fall. The COC-5 numerical font, if
approved, would become the third .
standard OCR font, along with E13B,
which uses the Micr technique, and
its international counterpart.

COC-5, which uses five irregularly
spaced vertical lines for each number,

has been tested on GE-200 and 400
series computers for two years and is
said to be five times more economical

than “similar systems.” This is because
of a lower reject rate than- Micr,
which GE also developed, and the
fact that it can be read at 1200 doc-
uments/minute—said to be more than
twice the speed of most optical read-
sort systems. COC-5 also does not re-
quire use of special inks nor are its
printing requirements as stringent as
those for MICR. i
COC-5 can be printed by line
printers, typewriters and offset tech-
niques; takes only one line vs. mul-
tiple lines for bar fonts, which are not
humanly readable; is not sensitive to
vertical paper movement in printing;

" can be read forward, backward and

upside down; and is scannable by
present OCR readers.

U.K. DEVELOPS TRAINING PLAN;
DISTRIBUTION IN U.S. LIKELY
The U.K.’s National Computing Cen-
tre may be solving the desperate prob-
lem of training systems men. Less
than two years since formation, the
centre has turned out an education
package which has been distributed to
universities and colleges. And the
same package may soon be available
in the U.S. and in the rest of Europe.
IBM’s education systems subsidiary,
RSA, is to take over the package for
distribution in the U.S. Devising train-
ing schemes has been the prime job of
the centre and about 1,500 students
are expected to complete its major
course this year.
- Although there are other training
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Maybe that sounds presumptuous.

“But after all these years of design-
ing, developing, manufacturing and
servicing magnetic recording de-
vices, we knew exactly what it
would take to make the king of the
disk packs.

Our disk pack had to be smooth.

It is: Its mean roughness is 2.5 mil-
lionths of an inch, the smoothest
surface in the industry.

At the same time, it had to be tough.

The Other Comy

It is: It resists all kinds of abrasion,
chipping and scratching. And with-
out excessive head wear.

It had to be true.

It is: Our dynamic balancing re-

Honeywell

- King of the disk packs.

quirements are 50% more stringent
than the industry standard.

It also had to be compatible with all
the popular disk drives.

ltis.

The Honeywell Disk Pack.

It’s performing royally right now.
Thousands have been delivered,

and we’re ready to deliver to
you immediately.

Care to arrange for acommand per-
formance?

puter Company:
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projects on its schedule, the NCC is
stepping up diversification and. gain-
ing more independence as more com-
mercial and industrial users are taking
up membership, thus giving the orga-
nization more freedom from its spon-
sor—the Ministry of Technology.

Regional associations have been set
up which are starting to operate like a
joint users group. Their complaints are
fed back into the centre’s own-manu-
facturer’s liaison group for thrashing
out with the industry. Top of the list
in this discussion is an appeal from
‘the state-financed public utilities and
nationalized industries that are des-
perate for a standard commercial lan-
guage. London University’s Institute
of Computer Sciences’ work on BCL
stands a good chance for the job. The
NCC has taken it up for evaluation
and with the London men may devel-
op it as a standard. Manufacturers’
acceptance is slow in coming—in cash
backing—though there is no antago-
nism in principle.

The centre is backed this year to
the tune of $1.5 million from the
Ministry of Technology with about
two-thirds again coming from sub-
scribers. Already finding its feet, the
organization will really develop some
teeth when the members provide over
half the financing. And under its
forceful director, nuclear physicist
professor Gordon Black, this could
happen by year’s end. He has pushed
the unit beyond the limited scope en-
visaged by its sponsors who expected
an ultimate staff size of 40-50 built up
over four to five years. Black now has
150 men involved.

MEMORY EXPERT FORECASTS
LOWER PRICES SOON

Ned Buoymaster, president of Ferrox-
cube Corp., believes that a one
cent/bit mass core memory will be on
the market “within the next year or
two.” By 1972, he told an sjcc press
conference, annual sales of these
memories should reach $400 million,
up from an estimated $25 million in
1968. Buoymaster added that 20-25%
of the 72 market will be supplied by
non-captive manufacturers.
"72, mass core memories will be strong
competitors of discs and drums.

. These forecasts accomipanied the
unveiling by Ferroxcube of a random-
ly addressable, immediately available,
mass core memory with a 524K byte
storage capacity. The new unit has a
105 deg. F ambient temperature limit,
which “eliminates the need for place-
ment in air conditioned computer
rooms,” the company said. It was also
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reported to offer “the optimal com-
promise between cost, bit transfer
rate, and capacity.” Specifically, the
memory features a 24D selection or-
ganization, 2.5 usec cycle time (“fast-
est mass storage offered today”), and
a 1.2 usec access time. The byte size
can vary from 9 to 144 bits. The
memory is priced “as low as” 1.4 cents
/bit, said Robert Derschang, market-
ing manager. It was developed by N.
V. Phillips of Holland. Ferroxcube
thinks the major market will be in
multiple-access time-sharing, airline
reservations, automatic typesetting,
and medical diagnostic applications.

The company also announced a
$200 price reduction in its FI-1, 1024-
word by one bit memory, which for-
merly sold for $650. The FX-12 line,
offering capacities of 128 to 1024
words, was cut $27-400 per model.

Three new groups of memories,
comprising 11 models, were intro-
duced. They consist of 16K by 6 bits,
16K by 8 bits, and 8K by 16 bits-per-
word systems. A “representative price”
for these new units is $7700, said the
company. That investment would buy
a 16K-word by 8 bit model having
random access, address register, and
memory retention.

NEW FIRM

LEASES SOFTWARE
Data International, Minneapolis, is a

~ young leasing company with a unique

feature: software leasing. Built on the
ideas of Dr. John Doede, former head
of EMR’s software and long range

_ planning, DI began operating Dec. 1,

1967. The company has three func-
tions: software leasing, aiding a man-
ufacturer by setting up a subsidiary
leasing company (part of DI which
the manufacturer may later buy), and
hardware leasing.

In its first five months DI had reve-
nue of over $1.5 million and has com-
mitments for a like amount; three-
quarters of the business thus far has
been hardware leasing (CDC 3000,
DEC 9, 10, IBM 360/20-30).

Software leases usually.are for three
years at 3.4% of the purchase price per
month; a four-year lease carries a 20%
discount. Software leasing takes three
forms: supporting software maker
marketing efforts by leasing proprie-
tary packages to users (DI buys each
package for a single transaction, does
not get rights to the package for fur-
ther re-issue); a large package for a
single user (such as a small computer
manufacturer needing a FORTRAN
package); or purchase-leaseback. An
example of the advantage to a small
user needing a $10K payroll program
is that he not only can get it for $345
a month instead of a single large out-
lay but would also get help in choos-
ing a program best for his needs.

~ Leases carry the standard warran-
ties and stipulations on maintenance.
Changes in programs are made by the
original programmers, at extra charge;
DI does not create software. ,
The bulk of the software business is
in packages costing $5K, $10K, and
$15K, but DI will consider packages
up to $100K. So far, most are applica-
tion programs.

ITT'S EXPANDING NETWORK -

'ADDS TIME-SHARING SERVICE

Having developed a service bureau
network in seven cities, ITT Data
Services recently unveiled a time-shar-
ing service now offered in the New
York, Boston, Los Angeles, and Wash-
ington, D.C. areas. The Reaction
Terminal Service, RTS, employs ITT-
developed software on. the 360/50’s
located in regional centers in Param-
us, N'J., and El Segundo, Calif. The
50’s can handle up to 100 terminals,
50 simultaneously. As demand in-
creases, the service will go onto 65’s in
these centers, handling 300 terminals,
150 simultaneously.

Fourteen- customers tested the sys-
tem for two months with such appli-
cations as sales analysis, investment
portfolio analysis and electronic circuit
analysis.

The user will be able to use IBM
2741 and 1050 terminals and mod 33
and 35 Teletypes, paying $12-20 an
hour for terminal-connected time and
$5 minute for cpu time. (The termi-
nal time is on a sliding scale: $20/
hour for first 20 hours; $15/hout for
next 66 hours, $12/hour thereafter.)
During connected time, user is al-
lotted 60K bytes of core storage and .
120K bytes of “logical work area.” For
permanent on-line storage, each 30K
bytes is $9/month.

ITT claims the first FORTRAN IV G
OS compatible—for commercial time-
sharing service. Assembler is also
available and, later this year, coBoL
and Basic will be offered on both the
50 and 65. RTS employs a simple 25-
word command language, which ITT
says enables users to converse with
the system after a few hours’ experi-
ence. Response time of the system,
said to be faster than most currently
available services, is as low as two
seconds; this is accomplished through
RTS proprietary time-slicing and pri-
ority scheduling techniques.

Although initially operating the ser-
vice through direct short-distance
links to the main centers, ITT also
plans to install concentrators (DDP-
516's) in 20 additional cities by the
end of 1969, extending the RTS net-
work.

ITT’s network now includes: a re-
gional center in Paramus with two
65’s, one 50, two 40’s, two 30’s; four

DATAMATION



What’s happening
today in keyboards
is what’s happening at
MICRO SWITCH

Typ1ca1 Commumcatlons Keyboard

Shown Below Typlcal Data Preparatlon Keyboard

Animportant key to future keyboard
design is what’s happening at
MICRO SWITCH.

Already we have successfully
launched Happening No. 1: Intro-
duction of complete wired and en-
coded keyboards ready to interface
with your equipment.

Shown here are two typical key-
boards, Each gives you dry reed
switch input, solid-state-encoding,
and a variety of exclusive options.

And they provide a flexibility that
is unavailable elsewhere. You get a
customized keyboard. Key array,
format, added options, code change
—you select the features required
for your system.

Options include strobe and elec-
trical monitor outputs, bounce gates
and shift. For example, two interlock
options are provided to improve
operator speed and efficiency. An
electrical monitor output triggers a
detector circuit for blocking data or
initiating error signals. A unique two-
key rollover option permits typing
at “burst” speeds without generating
erroneous codes.

MICRO SWITCH

FREEPORT, ILLINOIS 61032

A DIVISION OF HONEYWELL

But that’s not all. Coming very
soon is Happening No. 2. Through
advanced design concepts, complete
engineering facilities, innovative as-

sembly techniques, and unique qual-

ity assurance procedures, MICRO
SWITCH is preparing to supply your
every keyboard need. This means
new reliability and flexibility in
mass-production quantities with
attractive customized appearance
giving new sales appeal to your
equipment. )

Make no decisions on keyboards
until you see what’s happening at
MICRO SWITCH. Call a branch
office or call us at Freeport: phone
815/232-1122.

HONEYWELL INTERNATIONAL ¢ Sales and service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan,--
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You are looking at the Brain. An impressionistic kinds of computers, they take into accounting hi‘( 4 %
model of that fantastic computer, the human the fallibility of the human kind. (To put that —
brain. in plain English, we make data recorders for

But we all know the malfunctions of a human 100% accurate input, and scanners to process

computer can cause malfunctions of an input information at the lowest possible

electronic computer. rejection rates.) '

While our systems are compatible with both Our computer support systems handle all kinds




of information, make it computer readable. To learn more, write Addressograph Multigraph

And get it to the computer quicker, with Corporation, Department 6801, 1200 Babbitt
100% accuracy. Road, Cleveland, Ohio 44117. Or call your
Clerical or non-clerical, people have been taught nearest branch office (we're in the Yellow

to operate our systems in a matter of minutes. Pages.)

And once they’'ve learned how, the problems of A lot of people with perfect computers say
computer input virtually disappear. we’ve got the perfect input systems.

ADDRESSOGRAPH division CORPORATION

CIRCLE 52 ON READER CARD ... helping people communicate
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smaller centers with 30’s operating
independently and linked to Paramus
for remote batch jobs—two in New
York, one each in Princeton and Gar-
den City; a regional center in El Se-
gundo, Calif., with a 65, 50, and three
30’s; two smaller centers in Encino
and Los Angeles, each with 307, also
linked to El Segundo; and a Boston
center, with a mod 30 now linked to
Paramus, which will be upgraded to a
regional center with a larger 360.

The RTS user will also ‘be able to
enter batch problems via his terminal,
instructing the center to transmit his
printout to the nearest satellite center,
which will then hand-deliver it to
him.

- IBM STILL MAKING MONEY,

SPLITS STOCK TWO-FOR-ONE

Marking the company’s 16th birthday
in the computer business, IBM held
its annual meeting in Boston and
shareholders decided to split the stock
—authorizing the issuance of one addi-

-tional share for each share held as of

May 9.

Chairman T. ]J. Watson, Jr., noted
that “competition has been healthy for
our industry.” And, it was pointed o6ut,
the cost of computation has been re-
duced from about $1.38 per 100,000
operations to 3 cents.

Revenue for the first quarter this
year was $1.48 billion compared to
$1.15 billion for the same period last
year. Net came to $187 million vs.
$137 million. :

BUNKER-RAMO IS VICTOR
IN FIGHT FOR NASD SYSTEM

Proposals for automation of the Over-
The-Counter market went into the Na-
tional Association of Securities Deal-
ers this month, and Bunker-Ramo won
the race for the $10 million system,
due to be operational by 1970. One
factor said to be in B-R’s favor was
that the National Security Traders
Assn., representing 5,000 OTC deal-
ers, selected Bunker-Ramo to run an
interim system of on-line quotations,
to be operational by the end of 1968.

Bunker-Ramo and others, like Ul-
tronic and Scantlin, now provide OTC
quotes on 1500 stocks along with their
other services to the securities brokers,
but these quotes are presently up-
dated twice daily and give only bid
prices: Under the new service, dealers
in 1500 OTC stocks will transmit, via
Teletype, both bid and asked prices
hourly to B-R’s New York center.
Bunker-Ramo will provide these
quotes as part of its Telequote III
service, and thus will not charge

June 1968

either the association or the dealers for
the system. Scantlin and Ultronics
will-also be linked to the B-R system
so that they can provide the addition-
al data through their market services.
Presently Bunker-Ramo uses its Tele-
file computers for Telequote III, but
intends to upgrade these to- Univac

" 1108’s. They are also building a mes-

sage switching unit to handle the 25-
30 incoming lines for OTC quotes.
Unlike nasD, NsTa does not have
any regulatory power over the OTC
market, and will merely encourage its
member dealers to participate in the
interim system. The Nasp system will
encompass the entire body of dealers
and OTC stocks, providing more data,
more frequently updated. '

FIRM SETS ROYALTIES
FOR SOCKO PROGRAMS

A new computer software royalty plan

based on a “juke box” concept is be--

ing offered by Applied Logic Corp. of
Princeton, N.J. Under the plan, soft-
ware firms and individual program-
mers submit their programs for evalu-
ation by the company’s quality control
review board and, upon acceptance,
the programs are inserted in the
AL/coM time-sharing computer sys-
tem.

From this stock, Applied Logic sells
a particular program for a particular
application on a nationwide basis, and
the program creator is spared the
problems of marketing. When an
AL/cOM user at any location uses
the proprietary package, the operation
is automatically recorded and'a royal-
ty record is established whereby the
owner is credited and paid on a regu-
lar cycle. The plan is comparable to
that used to compensate composers
and performers when their records are
played on a juke box.

Richard M. Colgate, president of

ALC, said, “this new arrangement

will now make available the products
of some of the most creative talents in
the computing profession on a sound
economic basis. . . . the computer
programmer can function as a true
professional in much the same manner
as a physician, lawyer or an artist
does. We've eliminated his adminis-
trative and marketing functions. All
he has to do now is program.”
And write a hit.

FERRANTI PLANS TO ENTER
U.S. DISPLAY SYSTEM MARKET
Ferranti Ltd. is to venture across the
Atlantic to try its hand with display
systems round the U.S. airline market.

The Ferranti Argus displays operate.

in clusters with a shoebox size micro-
min cpu which comes out of the

company’s process control range. The
biggest single customer is British Over-
seas Airways Corp., which has a com-
plex of 700 displays and 34 computers
on its Boadicea seat reservation sys-
tem.

The prime contractor for BoOAC is
IBM, which has provided the main
frames for the $100 million job. But
Ferranti has ready-made demonstra-
tion models in the States through ter-
minals at BOAC’s overseas offices. Fer-
ranti is also in the OEM business with
its Argus series and is expected to get
some immediate big business from
ICT.

3M JOINS THE DISC PACK RUSH,
OFFERS CHEAPER TAPE

At the Spring Joint Computer- Confer-
ence, 3M announced:

Sale of its current line of magnetic
tape with guaranteed performance and
without certification at an average
price cut of $3-4 reel;

Full-scale entry into the disc pack
market.

The magnetic tape is not new. A
year ago, 3M announced the 777
tape, using an oxide coating with a
binder formulation that is said to pre-
vent error-buildup with wuse. The
manufacturing process, says 3M, has
such high quality control that the firm
is now able to guarantee tape perfor-
mance without certification (testing
every reel). Thus the buyer can now
choose 777 (with certification) or
777GP tape. The latter guarantees
that, without certification and its at-
tendant cost paid by the buyer, each
800 bpi reel will have less than one
dropout per reel and the 1600 bpi tape
will have less than two dropouts. 3M
says it is the first to offer this guaran-
tee.

The product will be offered to both
the end user and OEM market, which
includes IBM, now a tape-maker but
still a major 3M customer. The firm
also hopes to persuade government
buyers to accept 777GP without certi-
fication, although GSA within the last
year has set up rigid certification tests
for all tape it buys. The industry-wide
acceptance of such uncertified tape
would mean a huge saving to both
manufacturers and customers, since
the tape-maker must now maintain a
staff and testers (which can run
around $70,000).

The first of the “Scotch” brand disc
packs will be IBM 1311 and 2311-
compatible, consisting of six magnetic
coated discs with 10 recording sur-
faces. Priced at $490, about the same
as IBM’s product,” the packs have
been used at 10 trial installations for
several months, and will be in full-
scale production by July. This means
3M will take orders for “thousands” of
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The end of the line

is the point where FACOM 230-10 starts
to put on a terrific performance.

The end of a data communication line
was exactly what we had in mind, when
we designed the 230-10—a small eco-
nomical model peerless as dependent or
independent satellite computer of large-
scale data centers.

With every 230-10 installation we pro-
vide a complete software package: libra-
ry programs, service routines, program
and operating manuals. The wide variety
of FACOM assemblers, compilers, utility

routines and application packages per-
mits the perfect choice for your hardware
configuration and applicational need. We
call it “tailored” software; the most effec-
tive method for simplified programming
and one of the elements in FUJITSU’S
‘“best cost/performance ratio.”

Call us before your data communication
problem has reached the end of the line.
We’ll use one of our computers and end
your problem.

FUJITSU LIMITED

Communications and Electronics
Marunouchi, Tokyo, Japan
Main Products: Telephone Exchange Equipment [] Telephone Sets[] Carrier Transmission & Radio Communication Equipment []
Space Electronics Equipment [] Telegraph & Data Communication Equipment [] Telemetering & Remote Control Equipment []

Electronic Computers & Peripheral Equipment (FACOM) [] Automatic Control Equipment (FANUC) [] Electric Indicators [ Electronic
Components & Semiconductor Devices. )
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We have more than 200 models
within easy reach. And we’re adding more.

That's the way this business
goes. You start with a CRT that's
almost a scientific curiosity—thirty
years later you.wind up with an
inventory. All because someone
is constantly thinking of something
else a CRT can do.

Obviously, we were lucky
enough to have men who knew
what they were doing. Our prod-
uct line proves that. Round face,
rectangular, fibre-optics or stand-

CENERAL

<Arnam=5 ®

ard —short necks or long, one
gun to twelve gun, transparent
multicolor phosphors and distor-
tionless rear windows. Name it.
We've got it. Order it. It's yours.

You'd think we'd stop and just

keep someone watching the store.
But that's not the way this business
goes.

Somewhere out there, right
now, somebody is thinking of
something new for o CRT to do.

CIRCLE 54 ON READER CARD

That's how we add to our line.

If you're looking for any kind
of quality CRT, our kind of inven-
tory gives you the best place
to start.

One thing is sure. We've got
enough to say yes, rather than
maybe. Try us. Write or call. And
send for our free literature. It's
free.

Electronic Tube Division,
General Atronics, Philadelphia,
Pennsylvania 19118

GENERAL ATRONICS
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packs by mid-summer. By August or
September, the firm will also be pro-
ducing a IBM 2316-compatible pack;
no plans are yet made for a model like
the IBM disc cartridge. Like most disc
manufacturers, 3M is also experiment-
ing with a plated disc, which would
provide greater packing density.

COMPUTER ANALYZES

HUMAN BRAIN FUNCTIONS

Dr. Gary C. Galbraith, physiological
psychologist at USC, is using a
360/44 to study the brain wave inter-
actions in humans in response to visu-
al and aural stimuli. Statistical pro-
cedures involving computer analysis
of electroencephalograms are being
developed by Galbraith in an effort to
measure the organismic variability oc-
curring constantly in the brain be-
tween stimulus and response. If a
definite pattern of interaction between
different parts of the brain can be
determined, the EEG evidence of that
pattern could be used to predict the

quality of response of an individual

and the period during which he is
most receptive and capable of learn-
ing.

. An important application of this
process would be in the teaching of

mental retardates, who have a short
learning and attention span. “If a
teacher could take advantage of a
computer to look at the retardate’s
brain waves and determine the point
at which he is most capable of learn-
ing, much could be done to help such
persons,” said Galbraith.

Using an on-line man-computer
hookup with an AD converter, Gal-
braith has made spectral analyses of
shared frequencies between different
parts of the brain and has observed
“certain patterns and changes of brain
wave activity that subsequently lead
to correct or incorrect responses.”
This, he concludes, indicates a poten-
tial . justifying an increase in experi-

- mental research that has only just be-

gun. His work is now financed jointly
by USC and NasA. ‘

Dr. Galbraith makes no predictions
but he places no limits on the possibil-
ities inherent in the study of brain
function. Implicit is the 1984 type of
possibility that productive periods for
the exercise of talent or insight could
be foreseen with the aid of advanced
computer technology.

CONSUMER FINANCE FIRM TO
GO ON-LINE NATIONWIDE

Household Finance Corp. has demon-
strated its new computer-communica-

tions system, ORBIT (On-line, Real-
time Branch Information Transmis-
sion), which will link the company’s
1,200 U.S. and Canadian offices to
two 360/50’s at Chicago headquar-
ters.

The $10-million-plus network
N §
o

i

will be the largest of its kind in the
industry and one. of the largest com-
mercial electronic data communica-
tions systems in the world. A branch
pilot operation is scheduled to begin
late this summer. By mid-1969 offices
will be joining the system at a rate of
100 a month until the network is
complete in 1970. When fully opera-
tional, about 150,000 transactions will
be handled each day.

Each branch will have an IBM
1971 terminal, specially designed by
HFC and IBM together, to transmit
data via low-speed lines to remote
2905 multiplexors in Los Angeles,
Cleveland, Philadelphia, New York,
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DATA STORAGE

New programming aids
cut non-productive time.

HEX-DEC ADDER for both hexadecimal and
decimal-hexadecimal addition without
conversion.

HEXAVERTER tables for easy, accurate
conversions and dump analysis.

HEXADUMP OVERLAYS for fast location of
data on dumps.

Programming tools from —_
CC SYSTEMS, Inc.
P.O. Box 522  Elmhurst, I11. 60126
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ECONOMY BEGINS under $1,000.

MEET THE 8401 e fast ® compact ® flexible o
reliable ® expandable e versatile ® economical
¢ SOUND DESIRABLE? EXCELLENT! —
NOW YOU’LL BE HAPPY TO HEAR IT’S
ALSO deliverable in 60 days. INCIDENTALLY,

NS AGNAFILE  INC. Dept. D68

2987 W. FAIRMONT PHOENIX, ARIZONA 85017 (602) 266-4416
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s30,000—you can’t buy
‘more speed or capability.

790 nanoseconds—the 16 bit SEL 810B

With prices now 20% less than before, you can’t do better. Compare with the

other computer companies. Fixed point execution times are: cycle time, 790

nanoseconds. Add/subtract, 1.58 microseconds. Multiply, 4.74 microseconds.
Divide, 6.32 microseconds.

And check these SEL810B design
features: 8K basic core memory.
All integrated circuits. Two levels

of priority interrupt. Memory
expandable to 32K. 1/0 typewriter.
High-speed hardware multiply and
divide. Real-time |/0 structure. And
the software package of the SEL810B

is compatible with the field proven
SEL810A.

So call us at Systems Engineering
Laboratories today. Area Code
305/587-2900. Or write: P.O. Box
9148, Fort Lauderdale, Florida 33310.
Systems Engineering Labaratories
CIRCLE 56 ON READER CARD



IMMEDIATE DELIVERY!

60-DAY FREE TRIAL AT YOUR INSTALLATION!

Having trouble evaluating information retrieval software?
Discouraged about information processing
software that may never arrive?

TEST BEFORE YOU INVEST!

Send your representatlves to C.A.CL’s QWICK QWERY"*
Symposium.
They will receive:

o Three-day course presenting all details in formal lectures
and supervised exercise sessions.

¢ All materials required to install QWICK QWERY at your
facility.

You will then be able to verify the convenience and power of
QWICK QWERY on your own data analysis and report gen-
eration problems.

QWICK QWERY is an interpretative program that operates in
the normal stream. It does not compile, QWICK QWERY will

produce one report or multiple reports with a single pass of the
data file. The easy-to-learn, easy-to-use forms let you tell the
computer, in plain language, exactly what information you

_ want from your normal production files.

e QWICK QWERY extracts the specific data you want to
see now.

e It analyzes, sorts, summarizes and displays this data the
way you want to look at it this time.

e It eliminates almost all of the time and cost previously
required for computer reports.

Rights of continued use are available on a lease or purchase
basis.

NEW YORK - LOS ANGELES
July - August
Please send: enrollment applications and training manuals.
—copies of the brochure describing QWICK QWERY.

C.A.C.1. Dept. 26
225 Santa Monica Blvd., Santa Monica, Calif, 90401, (213) 451-5771
2 West 45th Street, New York, New York 10036 (212) 661-7330

—
QWICK QWERY SYMPOSIUMS W '

Name. —
Company. = .
Address. —
i Stat Zi
City. ate. P “QWICK QWERY, a retrleval program so powerful — be careful
L *Trademark and Service Mark of C.A.C.L what you ask it to retrieve!’ )

s - R

““““‘
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Chicago and Kansas City and then via
high-speed lines to the dp center in
Chicago. These six satellites will poll
the branch terminals in their respec-
tive regions. Both loan payment and
loan application transactions will be
handled. The control unit of the ter-
minal provides for visual inspection of
typing accuracy before transmission to
the computer. Safeguards built into
the system prevent unauthorized ac-
cess to customer account data stored
on the six 2314 disc units (each
capable of storing 233 million charac-
ters) in Chicago.

The system will greatly reduce nor-
mal loan transaction time and mini-
mize paper work. It will also deliver
summary data more quickly to man-
agement, handle normal internal jour-
nal ledger accounting, and provide
communications between all offices.

12 KEY IBM DISC MEN

LEAVE TO START NEW FIRM

The exodus of a dozen top disc men
from IBM at the end of last year
caused a flurry in San Jose—complete
with a visit by the wise men from the
east to talk the group out of it. Now
the 12 have reappeared as the nucleus

of a new company, Information Stor-
age Systems, in San Jose.

President of the privately held firm
is John J. Harmon. He and the others
were leaders in development of drives,
control units, and interfaces for disc
pack units. While not yet ready to
talk about their products, Harmon
notes that they’re “working on auxili-
ary storage.” And the company has
already doubled in size.

SEYMOUR CRAY HONORED
BY COMPUTER INDUSTRY

Seymour Cray, a brilliant recluse who
designs, builds and prepares software
for bigger-than-large-scale computers
for Control Data in Chippewa Falls,
Wisc., was awarded the W. W. Mc-
Dowell Award at the sycc last month
for “his continuing technical contribu-
tions to computer development rang-
ing from device and circuit develop-

ment through design automation and -

system definition, and his outstanding
managerial leadership in producing a
series of large scale computers.”

Cray, a healthy refutation of Park-
inson’s Law in an age devoted to
proving that law, allegedly built the
first 6600 with a staff of 12 techni-
cians. Then he wrote for that machine
an operating system that later re-
placed the OS built by a small army

of systems software soldiers elsewhere
in the company.

It was in 1961 that Cray allegedly
went to CDC president Bill Norris
and announced that he had purchased
a site for a development lab in a
remote corner of Wisconsin. Saving

only a sliver of the land for his home,
he sold the remainder at cost to the
company, which then erected the
plant where Cray creates his monsters.

Cray, 42, is described as a quiet—
if not aloof—man with a highly de-
veloped rural-midwestern reticence.
Once, it is reported, someone asked
him to define a general-purpose com-

COMPUTER
SCHEDULED

CABINETRY

is our profession

O ime i n m
Keep your computer running—not idle.
¢ Schedule in 6, 10, 15 & 30 min. cycles, -

for daily, weekly or monthly periods.

WE DESIGN AND BUILD CABINETS
FOR THE LEADING BUSINESS

« Know in advance when slack periods or EQUIPMENT MANUFACTURERS

heavy work loads are coming.

+ Make changes & additions immediately.
Send today for your copy of aur descriptive brochure

* THE DAHLSTROM STORY ’

- Every hour saved saves you $_20-$40-$60.
Write for FREE 28 Pg. lllustrated Catalog— DA 6

DAHLSTROM MANUFACTURING CORP.

MeTHoODs ReEsearcH CoORP. JAMESTOWN, N. Y. 14701

Telephone: (Area Code 716) 487-0111

70 Willow Ave., Staten Island, N. Y. 10305

CIRCLE 58 ON READER CARD
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puter. After some thought, he an-
swered: “Well, I suppose it would be
one you could program.”

Cray left Chippewa Falls for Atlan-
tic City on Wednesday amd returned
on Thursday, pausing long enough to
regale his audience with a “thank
you” for the award.

Educated at the Univ. of Minneso-
ta, where he earned a BSEE and an
MS in mathematics, Cray was with
Engineering Research Associates, Inc.,

and Univac before going to Control

Data in 1958.

YOUNG SERVICES FIRM TO
ADD BRANCH, START PACKAGES

Database Corp., with headquarters

in Los Angeles, has completed its first
program package and expects to open
a San Diego branch in the next 90
days.

Started in Feb., ’67, by Charles
Lindsay, the company is now up to 17
people and will ‘gross about $600K
this year in contract programming,
system design, and on-site 360 in-
struction. Their first package is vToc,
for Volume Table of Contents, a print
program that runs on 360’s under
DOS or BOS and interrogates disc
packs to list files, activity, organiza-
tion, and available storage space. It
sells for a modest $250.

Sales manager Shirley O. Mills says
her best pitch—considering the ten-
dency of- new programming houses to
use moonlighters—is explaining to
prospects that all their programmers
actually work there and can be reached
by phone without referral to another
company. :

TIME-SHARING
IN LATIN AMERICA
HITS LINE SNAGS

Some countries in Latin America have
become interested in exploring the
possibilities of multi-access comput-
ing. The projects under consideération
correspond closely to similar efforts in
the U.S. and Europe, but communica-
tion lines in Latin American countries
are, as a rule, unreliable compared to
those in U.S. and European areas
where remote transmission is now be-
ing practiced. However, such a condi-
tion offers an opportunity to evaluate
the impact of poor communication fa-
cilities on time-sharing in these proj-
ects, and to compare the relative costs
of time-sharing installations to low-
cost individual computer systems.

At present, multi-access systems
might be feasible at single-site organi-
zations, i.e., within universities, indus-
trial and commercial enterprises, and
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local government agencies, but these
would require private-line communi-
cations. For multi-site operation, re-
quiring transmission to a central pro-
cessor, time-sharing seems inadvisable,
although some cities in Mexico and
Venezuela are linked by microwave
channels, which could make long-dis-
tance computer use possible. Tele-
graphic and telex lines have proved
unreliable.

NEW CASE SIMULATOR
IS RIVAL FOR SCERT

Software Products Corp. recently un-
veiled casg, a simulator meant to
compete directly with scerr. SPC
president Thomas E. Stone said case
was particularly applicable to systems
utilizing remote access, multiprogram-

ming or multiprocessing. Input prep- .

aration, he added, is considerably
simpler than with other simulators.
casE runs on a CDC 3600 and re-
quires a 262K byte main memory.
Overlays are being developed to re-
duce this requirement to 150K bytes.
case simulates all of the major small,
medium and large computer systems,
says vice president William Thompson.

The new package, which can be
used to design systems as well as test
them, will be sold on a fixed-price
basis or leased. Stone said the com-
pany expects a dozen orders within
the next 12 months, and sales in ex-
cess of $1 million in the next 12-18
months.

Software Products is a newly
formed subsidiary of Computer Learn-
ing Corp., a dp training school. Both
are located in Falls Church, Virginia.
Blythe & Co., an investment firm, is a
major stockholder in SPC. For infor-
mation:
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GE TO ACQUIRE BALANCE
OF OLIVETTI-GE STOCK
Olivetti-General Electric, Italian com-
puter firm, will be wholly owned by
GE under an agreement to exercise
its option to buy Ing. C. Olivetti’s 25%
share holding in the company. GE has
owned 75% of OGE since its formation
in 1964.

Attilio Cattani, chairman of the
board of OGE, stated that GE’s in-
creased participation in the Italian
company “ . . further demonstrates its
full confidence in our people, products
and engineering resources.”

Dr. Roberto Olivetti, managing di-
rector of Ing. C. Olivetti, explained
the action as a step planned from the
beginning; Olivetti’'s original stock
participation was to help ensure an
orderly transfer of management re-
sponsibilities to GE. He further stated
that Olivetti now plans to “devote
more of its resources to the manufac-
ture of desk-top microcomputers,

communications terminals and other
equipment for handling information,
which are connectable to large infor-
mation systems and are not within
OGE’s product scope.”

Both firms expect to maintain a
close business relationship. Meetings
of the OGE board will be held to

decide on a new name for the com-
pany.

JIGSAW PUZZLE SOFTWARE
SYSTEM FOR ACCOUNTING, MIS

Factsystem, Inc., Chicago software
house, unveiled an integrated ac-
counting and management informa-
tion system at the sycc which users
can buy in pieces. There are 11 mod-
ules in the package; a minimal system
can be built out of six, said Factsys-
tem president Dr. Leslie L. Jacobs.
Marketing of the minimal system be-
gan at the conference.

The full package is scheduled for
release Dec. 31. It will be licensed to
large users for $150K and leased to
the others through franchised CPA’s.
The rental charge is 2 cents/printed
line, plus undisclosed amounts for
each record processed and stored.

Factsystem now has one service center

in Chicago to accommodate rental
customers, and plans to establish five
others—in New York City, Los An-
geles, Denver, Atlanta, and Dallas.
Ultimately, at least some of the fran-
chisees will also set up service centers,
added Dr. Jacobs. Sometime in 1970,
he hopes to offer an on-line inquiry
service.

Along with its new software, Fact-
system is offering to train customers’
personnel, lease equipment, and do
special system design work.

In toto, Factsystem contains about
35 subsystems. Reportedly, it does six
bookkeeping jobs and provides man-
agement with a battery of cost, inven-
tory, and production reports, forecasts,
transaction and input validation sum-
maries.

A 200K core memory is needed to
store the entire program. But since an
operating system utilizes only some of
the subsystems at one time, its core
requirement is reduced to 65K. Fact-
system is designed to run on a 360/30
equipped with 5 disc drives, 4 tape
units, a high-speed printer and card
reader-punch. Under a “shared pro-
cessing” arrangement, the user with a
Mod 20 can do his own printouts and
employ the Factsystem service center
solely for computations. For informa-
tion: :
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CREDIT FIRM EXPANDS INTO
EDP/MANAGEMENT SERVICES

Credit Bureau Management Co. ob-
tained maximum mileage out of a
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press conference recently when it: a)
announced plans to offer- computer-
based management and consulting
services; b) unveiled a new corporate
name, and c) disclosed that Charles
W. Getz, a widely-known manage-
ment information systems expert, had
been hired as vp for computer ser-
vices.

Getz will play a key role in project-
ing what is now. the Chilton Corp.
into the management-consulting busi-
ness. The company, based in Dallas,
plans to develop management systems
for customers of Credit Bureau Ser-
vices, a wholly-owned subsidiary
which makes loans in six states, and
for other credit bureaus. It will also
market software consulting and adp
system evaluation services.

Chilton’s new vp has 24 years’ ex-
perience in management and dp. As
special assistant to Air Force General
Bernard Schriever, he instituted a
management information and control
system for the ballistics missile and
space program. Later, he headed a 60-
man, four-division organization which
operated the AF system command’s
principal management information and
control system. In 1962, he joined
Lockheed as manager of management
controls planning and four years later
became the chief executive at AEC
responsible for a computer-based total
management information system.

NEW SYSTEM TRANSMITS
- DIGITAL VOICE SIGNALS
A new system for the transmission of
digital voice signals has been devel-
oped by Radiation, Inc., a subsidiary

of Harris-Intertype Corp., under a ~

$100K R&D contract from the Defense
Communications Agency (DCA). The
prototype unit is called Radiation
Adaptive ' Compression
(racE), and was designed to remove
redundant elements before transmis-
sion by operating in conjunction with
modulator/demodulators to automat-
ically compress the digital signals into
narrower channel bandwidths, en-
" abling the data to be sent over a single
3 kHz telephone line without loss of
quality.

The system features two redun-

dancy reduction techniques the com-
pany calls Adaptive Tolerance and
Buffer Feedback Control. Adaptive
Tolerance provides for automatic ad-
justment to varying voice waveforms
so that the proper number of sam-
plings are transmitted from each
waveform. The Buffer Feedback Con-
_ trol senses a potential overload and
automatically adjusts the signal pro-
- cessing tolerance at the buffer mem-
ory, which stores incoming bit streams
and supplies a constant data output
rate into the transmission line.

June 1968 3

Equipment’

DCA will evaluate Race for mili-
tary communications requirements,
and future production contracts will
be based on DCA recommendation.
For information: '
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TRS SNAGS FORUM EVENTS
FOR RESERVED TICKET SALE
Ticket Reservation Systems, Inc., one
of two systems of computerized elec-
tronic box offices, will handle the re-
served-seat ticket sale for all attrac-
tions at Jack Kent Cooke’s Forum, the
posh sports palace Cooke recently
built in Inglewood, Calif., to house his
Los Angeles Lakers (roundball) and
Kings (puck). Thus the stage is set
for the contest between TRS and
Computicket, two competitors in a
field where it is said only one per city
can thrive.

TRS has liped up outlets in New.

York, Chicago and Los Angeles for its
services, which now offer NY Yankee
game tickets and soon will include the
White Sox. In the Los Angeles area,
TRS will initially have selling termi-
nals at May Co. stores, UNI-Tours,
Inc., and Union Bank branches. Com-
puticket will counter with Bullock’s
department stores, Wallich’s Music
City, and Ralph’s Markets. But it has
no signed contracts, when this was
written, with those sponsoring the
events.

TRS is scheduled to go into opera-
tion in time for the 1968-69 basketball
season, and Computicket is now aim-
ing for Aug. 1 of this year—a month’s
delay from their previous target date.

All right, go to your corners, now,
and come out ticket punching. '

HONEYWELL FORMS
NEW COMPUTER GROUP

Honeywell has formed a new three-
division group designed to further
broaden the firm’s role in’ the com-
puter business. (Computer systems
and components and communications
volume exceeded 20% of the com-
pany’s total sales in 1967.) The Com-
puter and Communications Group in-
cludes the EDP and Computer Con-
trol Divisions and the newly formed
Communications Div., which will be
responsible for development, manu-

facture and sale of a broad range of

communications equipment and sys-
tems for industry and government.
Named vp in charge of the new
group is Charles L. Dayis, a director
of the company, who will retain his
Minneapolis headquarters, where he
had been vp in charge of the Aero-
space and Defense Group. Edward C.
Lund, former vp and gm of the firm’s
Ordnance Div., will hold that position
for the Communications Div.; T. Paul
Bothwell has been named vp and gm
of the Computer Control Div., Fram-

/65
Emulation

IBM
/094

/044

Prime time is available
at remarkably low
rates, in convenient
locations, staffed

by data processing
professionals, with
complete peripheral
equipment too. And
we'll pick up and
deliver fast. Try us

or ask for our facilities
brochure...ordoboth.

dataStation

Corporation

6382 Arizona Circle .
Los Angeles, California 90045
(213) 641-0880

Chrysler Building East
666 Third Avenue

New York, New York 10017
(212) 867-0336
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ingham, Mass., .to succeed Benjamin
Kessel; and C. W. Spangle will con-
tinue as vp and gm of the EDP Div.,
Wellesley Hills. Kessel has taken “a key
staff position” in the new group.

Honeywell’s 1,000-man Tampa, Fla.,
facility is the first element to be in-
corporated into the Communications
Div.; other communications hardware
and systems activities within other
company divisions will be added later.
The Computer and Communications
Group will report to Stephen F. Keat-
ing, Honeywell's president and chief
operating officer, indicating “the ma-
turity that . . . computer operations
have attained.”

COMPUTERIZED NURSING
DISCUSSED AT WORKSHOP

The individual nurse must familiarize
herself with the computer’s potential
and then take the initiative of defin-
ing, with hospital administrators, what
her role in the computerized hospital
* will be, according to Dr. Eileen Flynn.
A nurse scientist with the Hospital
Information Systems Div. of Lock-
heed, she spoke at a workshop spon-
sored in April by the Marin' Tubercu-
losis & Health Assn. for 240 nurses,
public health and hospital administra-
tors, and faculty and students from

teaching hospitals in the San Francis--

co Bay area.

The computer can free the nurse for
more direct and compassionate pa-
tient care, should she desire an expan-
sion of this role, but first she must
clearly know what she wants and
needs to be an effective professional,
said Dr. Flynn. The mechanics of the
~ computerized hospital were explained
and illustrated, stressing that the
nurse should not be a slave to a term-
inal—that the computer should be ser-
vant to the nurse.

NEW COMPANY OFFERING
FIXED PRICE SYSTEMS DESIGN
Turner, Brown & Assoc., bay area data
processing consulting firm, has come
up with a guaranteed fixed price sys-
tems design concept that seems to be
catching on. |

The company was formed in June
’67 with $400 capital, grossed over
$45K by Feb. 1. Admittedly risky for
the company, the fixed price is deter-
mined by evaluating charted complex-
ity factors (application, size, schedul-
ing, amount of work done in-house)
and use of outside programmers on a
subcontracting basis who are paid per
program, cutting down the buyer’s
overhead.

The firm has more than 70 pro-
grammers at its disposal and says it
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can bid at 60% of present average
programming costs.

PRINCETON PIONEERS IN
HISTORY APPLICATIONS

Quantitative methodology in historical
research, begun last fall at Princeton
Univ., is believed to be the first credit
course anywhere on computing meth-
ods for history graduate students.

The course was instituted by asso-
ciate professor of history Dr. Theodore
K. Rabb, author of Enterprise & Em-
pire, a book researched with the help
of a computer. He had spent six years
gathering data from company charters
of 300 years ago and cross referenced
the names with Member of Parliament
lists to find out what kind of people
financed such adventures as the colon-
ization of North America, the round-
the-world voyage of Sir Francis Drake
in 1577-1580, and the development of
international trading companies. He
gathered 9,867 names of investors and
information about their position in the
society of the day and in Parliament.
Computer analysis revealed the
amount of investment by Members of
Parliament and the social and political
activities of the backers.

SPECTRODATA IMPLEMENTS
NEW COMPUTER LANGUAGE

Spectrodata, Los Angeles software
firm, has completed implementation of
a new digital computer language called
Continuous System Simulation Lan-
guage (cssL), whose basic specifica-
tions appeared in Simulation Maga-
zine, Dec. ’67. cssL is a problem-ori-
ented language designed to facilitate
the simulation of process control sys-
tems on Sigma 7 and CDC Series
6000 computers. Written in FORTRAN
v, the language features a high-level
macroprocessor with conditional state-
ment generational capabilities. Spec-
trodata’s version of cssL is priced at
$10K on a three-year lease, with two-
week on-site training, user documen-
tation and warranty included. The
firm will deliver cssL to Comcor, Inc.,
a subsidiary of Astrodata, the second
quarter'of '68. ’

President of the company is Dr.
Ralph T. Dames, formerly manager of
the simulation group at SDS. Vice
president and designer of the imple-
mentation is Young Jerry Lee. The
firm served as software consultant for
Lockheed Missiles and Space Com-
pany’s crasH program. For informa-
tion:
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RAND SYMPOSIUM ON THE
MOTHERHOOD OF OS/360
A one-day symposium on OS/360 as

a host environment for subsystems
will be sponsored on Aug. 26, 1968,

by The ranp Corp. in Santa Monica,
Calif. :

The conference will focus on 1) the
interface between OS and operational
subsystems built by wvarious installa-
tions; 2) modifications to OS, if any,
which were required by the various
subsystems; 3) identification of the
features within OS which facilitated
or hindered the design and implemen-
tation of these subsystems; and 4)
recommendations to both users and
IBM for building new subsystems
within OS.

Attendance at the symposium will
be limited to those actively engaged
in this area. Those wishing to attend
should write Bob Balzer at ranbp.

COLLEGES OFFER

COMPUTER COURSES -

Univ. of Calif., Letters and Science
Ext., 2223 Fulton St., Berkeley, Calif.
94720. :

Aug. 12-16, Artificial Intelligence by
Heuristic Programming, $225.

Univ. of Calif., Engineering and Phys-
ical Sciences Ext., P.O. Box 24902,
Los Angeles, Calif. 90024.

July 8-13, Evolutionary Operation
and Response Surface Methodol-
ogy, $275.

July 8-19, On-Line Computer Control
Systems, $375.

July 8-19, Hybrid Computation, $375.

July 22-Aug. 2, Matrix Error Analysis
for Engineers, $375.

Sept. 9-13, Introduction to Process
Computer Control, $275.

Purdue Univ., School of Engineering,
Lafayette, Ind. 47907.

Oct. 7-12, Estimation and Control in
Stochastic Systems, $200.

Oct. 14-23, Modeling of Industrial
Processes for Computer Control,
$250.

Oct. 28-30, Seventh Computer Work-
shop for Civil Engineers.

Iowa State Univ., Mr. Camp, College
of Engineering, Ames, Iowa.

July 8-Aug. 2, Data Communications
Conference, $600 usitaA members,
$800 nonmembers.

Mass. Inst. of Technology, Center for

Advanced Engineering Study, Cam-

bridge, Mass. 02139.

Aug. 12-23, Engineering Systems
Analysis, $500.

New York Univ., School of Engineer-
ing and Science, 401 W. 205 St., New
York, N.Y. 10034. '

July 22-26, Built-In Test Equipment

for the Maintenance of Complex
Electronic Systems, $245.
(Continued on p. 116)

DATAMATION

O — R,



Winich cete sxis cld Computer Seienees
selleel ier {helr reeemt ckle communicalicns arandon?

MODEM 4400/48

Result: maximum throughput...always

Computer Sciences Corporation, Richland, Washington, serves

twelve remote batch terminals over regular communication facilities
throughout the Pacific Northwest, and Western Canada.

All terminals requiring 4800 bps transmission have been updated

with dependable MODEM 4400/48 data sets on existing communication
facilities without interfering with normal operations.

CSC can also expand their services to customers with remote _
locations . .. no longer limited by the lack of availability and reliability
of highly conditioned lines.

Many other users have updated their data communications with
MODEM 4400. You, too, can benefit from maximum throughput
at either 2000 bps, 2400 bps or 4800 bps over any data line.
Interested? Contact Milgo for information.

Data Communication Division
Milgo Electronic Corporation
mil 7620 N.W. 36th Avenue, Miami, Florida 33147

patents applied for ~
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Air Conditionin
Is okay for peop

..hut not
computers.

Computers need continuous environment control—just the
right conditions of temperature, humidity and filtered
air—24 hours a day. SES® Site Environment Systems, are
specifically designed and built to provide these
requirements. They create and maintain the ideal ceiling-
to-floor, wall-to-wall environment for computer rooms,

no matter how large or small. There’s a unit or combina-
tion of units to meet your exact needs because SES

is available in a complete range of sizes—3, 5, 72, 10, 15
and 20 tons. And they are completely self contained

for easy installation. Yet they’'re so flexible they can easily
be changed to up-flow or down-flow air discharge
arrangements in the field.

Do your computer a favor and check out SES Site
Environment Systems. Write Environment Control
Division, Floating Floors, Inc./Subsidiary of National Lead
Company,Room 4618,111 Broadway, NewYork, N.Y.10006.

SITE ENVIRONMENT SYSTEMS
National Lead SES]
Environment Control Division
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@® In a move to bring industry to a
region of heavy unemployment, IBM
is establishing a plant in the Bedford-
Stuyvesant area of Brooklyn, N.Y., to
manufacture computer cables. About
100 people will be employed by the
end of ’68; hiring will begin when the
facility officially opens this summer. In
late ’69, additional products will be
added to the production line, and
plans call for increasing employment
up to 300. Ernest K. Friedli has been
named general manager of the plant.

@® Eurocontrol, the international
agency near Paris for experimental air
traffic control, is developing a model
for working out all the combinations
of events likely to happen in con-
gested air lanes—with specific refer-
ence to the introduction of supersonic
airliners. The first batch of software
for the job has been delivered for
Eurocontrol’s Telefunken TR4 system
by General Precision Systems. This is
the first part of a two-year software
contract for GPS to write the pro-
grams for simulation.

@® Another new disc unit manufac-
turer enters the field with the an-
nouncement that GGP (Garfein, Gar-
fein and Perez) Corp. has completed
design and test’ and will make first
deliveries of its product in early fall.
The firm is marketing a fixed single-
disc unit for small to medium-size
computers. It features 10-million-bit
capacity, average access time of 8.5
msec, and transfer rates up to 4.5 mc.
The head-per-track unit fits in a stan-
dard 10% inch drawer and has read/
write and head selection. It costs
around $6K and is aimed at the OEM
market.

® Computer scientists at the Univ.
of Melbourne, Australia, have devel-
oped a new memory unit, an oscilla-
tor, that is capable of recording in one
nanosecond. Patented by the univer-
sity, the new memory cell is an ampli-
tude switched subharmonic storage
device. Developers of the unit are Dr.
Peter Thorne and Dr. Frank Hirst;
Dr. Hirst. has recently been given a
sabbatical leave from Melbourne to
study computer methods in America
under a Carnegie grant.

@® A computer-controlled optical
scanner called a Programmable Film
Reader (PFR) has been delivered to
Mobil Oil's Geophysical Services Cen-
ter in Dallas by Information Interna-
tional of Los Angeles. The scanner
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will be used for digitizing and trans-
ferring data from 400,000 well logs to
mag tape for processing, hopefully re-
sulting in discoveries of potential
sources of recoverable oil from oil
fields. Well logs are diagrams of sub-
surface geological formations which
can reveal sources of oil; Mobil’s li-
brary is over 30 years old. Using PFR,
the logs, which have been photo-
graphed by a continuous flow camera,
are scanned via a moving light point
from a crt. A control console displays
the log being processed so an operator
can monitor and make any changes
with a light pen or other controls. The
PFR scans and digitizes information
at speeds of up to 300K data points a
second.

@ Reaflirming support for their 315
series of computers, NCR recently an-
nounced several new additions to its
line of supporting software. The new
programs include a multi-program-
ming executive routine for the 315
RMC; a new version of the 315
FORTRAN compiler; a coBoL compiler;
a crt terminal file inquiry system; and
a hospital package which provides a
payroll-personnel program, and keeps
track of patient records. The multi-
programming routine is available
now; the rest of the software will be
released in the fall.

@® The board of directors of Wabash

Magnetics, Inc., has approved forma-

tion of a Phoenix-based subsidiary to
provide computer time-sharing ser-
vices. The new company, Information
Network Corp., will concentrate ini-
tially on applications in text editing,
inventory control, payroll and cost ac-
counting, and billing services. The
firm expects to make services available
"in the fourth quarter of 68.

@ The National Biomedical Research
Foundation (nBrF) has installed a
360/44 to aid in the study of the
structure and characteristics of human
chromosomes to determine the causes
of hereditary diseases. Photographs of
- body cells are taken through a micro-
scope and converted into digits for
computer analysis by Fipac (Film In-
put to Digital Automatic Computer),
a device developed by nBRF that can
scan 400,000 separate points on a
photo in 3/10 sec. The device mea-
sures the degree of lightness and
darkness of each point, gives it a
number value from 0-15 and transfers
it into the computer, which analyzes it
and reports its findings in the form of
statistical tables or greatly enlarged
digital reproductions of the exact con-
figuration of the chromosome. ~BRF is
a nonprofit organization headed by
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Your computer
deserves a
Foating Floors
system.

Here are five good reasons why Floating Floors elevated flooring
systems belong in your computer room:

1. TOTAL ACCESS. Simply lift a panel, and you have complete access
to cables. Maintenance is easy. And system changes can be made
quickly—with no downtime. .

2. NO STATIC BUILD-UP. The floor is completely grounded for safe,
worry-free, continuous operation. That’s a “‘plus” feature of non-
magnetic aluminum. .

3. RUST-FREE ENVIRONMENT. There's no downtime caused by iron
oxide infiltration. Corrosion-resistant aluminum won’t rust, never needs
painting. No paint, of course, means no paint flakes in the atmosphere.
4. TOTAL INTERCHANGEABILITY. Every panel is a match; every one
is edge-machined for absolute squareness. They can’t bind or seize-up
after computer is installed. :

5. SAFETY. These panels are fireproof. They’re lightweight, easy to lift,
won't hurt you if accidentally dropped. Proven application and con-
tinuous testing by the company that pioneered free access floors is your
further guarantee of total safety.

There are more reasons why your computer should have the best avail-
able raised floor system—and your local Floating Floors distributor

will be glad to outline them for you. Call him today. Or write National
Lead Company, Floating Floors, inc., Room 4618, 111 Broadway,

New York, N.Y. 10006.

National Lead

Floating Floors, Inc.,Subsidiary
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RECOGNITION EQUIPMENT

doesn’t like to read between the lines.

The |
' Edata products :

LINE /PRINTER*
makes sure they
don’t have to!

Recognition Equipment Incorpo-
rated uses the LINE/PRINTER
with their Electronic Retina™
Computing Reader because optical
character reading demands

sharp, clear print-out, straight
lines, and an-unusually high
degree of reliability.

Recognition Equipment chose the -
Model 4300 LINE/PRINTER,

with a special OCR drum, printing
at speeds to 1000 lines-per-minute.
It features our Mark-1l print
hammer, which is virtually
friction-free, and requires no
periodic adjustments.

No-compromise requirements
for quality, reliability, low-cost
and maintainability led
Recognition Equipment to
choose the LINE/PRINTER.

LINE/PRINTERS are serving
OEManufacturers in many other
demanding areas. You don't

have to read between the lines to
‘know why. For detailed literature
write data products

(OEM Products Div.),

8535 Warner Drive,

Culver City, Calif. 90230.

data products

“the peripheralists”

*Trademark of data products corporation

data products manufactures
LINE/PRINTER®, DISCfILE ™ , Core Memories, Tape Cleaners, Off-Line Printer Systems, Card Readers & Punches
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Gentlemen,

Show me how | can save money with
your unique purchase plan for the BSC
Micro-Tolerance Disk Packs.

COMPANY

ADDRESS

CITY STATE ZIP

Business Supplies Corporation of America
475 Fifth. Avenue, New York, N. Y. 10017

|
|
|
|
|
NAME TITLE I
|
|
|
[
|

Don’t bother clipping—Fill out coupon—Tear out whole page—Mail to BSC today.

- .
2 SIPPHIES op N

)
B,

.sz!
&5

‘You can own this superb BSC Disk Pack
for less than it costs to lease others...
and get off-the-shelf delivery witha
full three year warranty.

If you were to test all available Packs, the BSC Micro-
Tolerance Disk Pack is one you would choose. Now
BSC adds a three year warranty and a unique purchase

plan, combined with immediate ownership, to estab-
lished performance and dependability. All Micro- D
Tolerance Disk Packs are sold, serviced and backed by D

- BSC, the nation’s largest independent data processing

supplies company. Fifteen manufacturing centers and
65 sales offices coast-to-coast are always available to BUSINESS SUPPLIES CORPORATION OF AMERICA
serve you. o Executive Offices: 475 Fifth Avenue, New York, New York 10017
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We say we're
faster because

'

0 memories are
better than one.

With FORTRAN cross-talk designed into separate main and con-
trol memories, the 1C-4000 is capable of greater speed/volume/
throughput than other computers of twice the price. It is truly -
the scientists’ and engineers’ computer, optimizing FORTRAN
through interacting, overlapping and simultaneous. operations.
In addition to integrated circuit construction and a 500 nano-
second control memory which slams through highly used FOR-
TRAN routines, the 1C-4000 emulates the 1130, 7044 and the 7094.

Standard Computer Corporation

1411 West Olympic Blvd., Los Angeles, Calif. 90015 (213) 387-5267

news briefs

Dr: Robert S. Ledley, who expects
pattern analysis by computer to speed
chromosome, research by as much as
500 times over manual methods.

@® The General Instrument Corpora-
tion has received a $500K contract for
the design and construction of three
different types of _digitally program-
mable power supplies to be incorpo-
rated in vasT, the Navy’s Versatile

Avionics Shop Test System, which

checks and tests the Navy’s electronic
equipment.

‘@ A third-generation i.c. communi-
cations system teamed with the EMR
6130 was announced at the sycc as
the 6116. The system allows direct
input to the computér from remote
lines (of varying speeds and mix of
synchronous or asynchronous—TTY’s,
crt’s, badge readers, and other data
dollection devices). All processing is
in real-time. Dual buses allow the
computer to use one bus for process-
ing, the other for direct data input
into memory. The system includes pa-
per and mag tape, card reader, com-
munications controller and a Bur-
roughs 16 megabit disc. All necessary
software is also supplied.
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@® Computer Leasing Co., Washing-
ton, D.C., has agreed in principle to
acquire Bell Equipment Corp. and
Bell Eastern Corp. of New York. The
Bell companies specialize in the leas-
ing and sale of heavy construction and
industrial equipment. The acquisition
agreement proposes an exchange of
66,500 shares of CLC voting conver-
tible preferred stock for all outstand-
ing capital stock of Bell. Each share of
the offered CLC stock would be con-
vertible over a five-year-period to four
shares of CLC common stock (current
market price of the stock places a
value of $7.5 million on the acquisi-
tion). Comuter Leasing is a subsidiary
of ever-growing University ' Comput-
ing Co. of Dallas.

@ Special Studies, Inc., a New York
managemeht consultant firm, is open-
ing a branch in Jerusalem, Israel, and
will employ American and Israeli sci-
entists on American contracts. Stating
that Israel’s dp future is in software,
the president of Special Studies, Dr.
Nachman Bench, discussed the new
branch, saying “The climate is good,
the work interesting, and it would ap-
peal to American Jews working in the
field—scientists could work in Israel as
well as in Santa Monica.”

@® A simulation and programming
system for the PDP series of computers
has been developed by Com-Share
Inc., time-sharing service bureau in
Ann Arbor, Mich. Programs for com-
puters with up to 28K words of core
can be written in the standard PDP
languages; the real-time I/O simula-
tion allows the programmer to evalu-
ate the efficiency and timing of his
programs. After a program is de-
bugged, it may be punched on paper
tape on a terminal for direct loading
into a PDP-5, -8 or -8/S computer.

@® A cooperative program' that will
share data on the development of hos-
pital information systems has been
undertaken by eight hospitals and
IBM. Members of the group that plan
to contribute to a central source of
information include John Gaston Hos-
pital, Memphis; Baptist Hospital,
Phoenix; Monmouth (N.J.) Medical
Center; Ohio State Univ. Hospital,
Columbus; Sisters of the Third Order
of St. Francis, Peoria, Ill. (serving 10
Hospitals); Univ. of Southern Calif.
Medical School (Los Angeles County
General Hospital); and Loyola. The
main concerns of the hospitals are
conceptual design, individual applica-
tions, programming languages, com-
puter configurations, implementation

DATAMATION



problems and personnel training
methods. Loyola, which does not yet
have a hospital, will begin a teaching
facility next year with 25 remote tele-
processing terminals linked to a large
cpu.

- @ The Internal Revenue Service has
ordered a $2 mi’llion computer-based
information system from GE that will
be used in transferring information
from tax returns to magnetic tape.
Previously, tax information has been
recorded on punched cards and then
placed on tape; with the GE direct
data entry system (using Datanet ter-
minals) over 600 million cards will be
put out of work.

@ Strategists for the Bonn govern-
ment are now engrossed in a German
version of Iron Mountain. Only this is
something colloquially known as the
“consensus machine” and emanates
from research in OR and econometrics
at Heidelberg Univ. It is a model for
determining the effects of particular
home and foreign policy options on
the political and economic scene in
Europe. The general model is con-
structed for an analog machine. A
digital system runs off the detailed
tabulations of what a particular set of

parameters means in terms of the size
of military manpower and defense
equipment, and the trade balance be-
tween Common Market countries. But
one of the prime tasks is to monitor
for effects that a particular policy may
have on Germany’s political image as
seen by its neighbors.

@® Ampex Corp. has installed a ran-
dom access audio information retrieval
system, utilizing a standard SEL
810A digital computer to handle all
control logic, at the Oak Park and
River Forest High School, Oak Park,
Ill. When fully programmed, the sys-
tem will permit students access in less
than 30 seconds to-any one of 224
recorded 15-minute programs of study
material. Cost for installation of the
teacher substitute was $358K.

@® Texas Instruments and Sony have
agreed to establish Texas Instruments
Japan Limited, each company furnish-
ing 50% of the $278K capitalization.
TI had originally applied for a wholly
owned subsidiary, but this was not
consistent with present Japanese gov-
ernment policy. However, three years
after formation of the company TI
may opt to purchase Sony’s interest—
again subject to approval by the Jap-

anese - government. TI Japan will
manufacture semiconductor devices,
including integrated circuits; Sony
will continue to produce its own de-
vices of the same type. )

@ Scientific Data Systems has an-
nounced an increase of approximately
4% in the purchase prices and lease
rates of its Sigma 7 computer systems,
effective June 1, 1968. The new price
of a Sigma 7 mainframe with a core of
32K words will be around $521K. A
comparable machine, the 360/50, sells
for $485K.

@ William C. Clauer, former presi-
dent of Universal Data Processing
Corp., Los Angeles, has resigned to
form- a new company, Intellectron
Inc., whose initial efforts are in pro-
ducing on-line, real-time systems de-
signed so that a small business or pro-
fessional office can avalil itself of ad-
vanced data processing technology
without the large R&D expenditures.
The first Intellectron system serves the
medical field and is designed for clin-
ical laboratories.

@® Hebrew University, Jerusalem,
plans July installation at its Computer
Department for the recently pur-

| 32K words—36 bits plus overlapped
| allel arithmetic / floating point—accuracy to 18 digits / fully
overlapped 1/0 & computing / compiles 4,000 statements per min.
STANDARD COMPUTER, 1411 W. Olympic, Los Angeles, Calif. 90015
Ok. I'd like to know more about it. Rush the information to me.

STREET

NAME & TITLE

THE 1C-4000

" control memory / word par-

I e—

COMPANY

CITY/STATE

ZIP

Call us on it

(213) 3875267

June 1968
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news briefs

chased CDC -6400. Peripherals in-
clude 6638 disc, 604 mag tape trans-
ports, and 512 high speed line printer,
with later additions of 6612 visual
entry/display stations and CDC 200
user terminals. The 6400 will be used
for teaching, administrative planning,
and scientific research; it will be Is-
rael’s most powerful computer.

@ Testing will soon begin for NELAT
(Naval - Electronic Laboratory As-
sembly Tester), an experimental test
~ program written by Dr. T. C. Chen,
Office of Engineering Research, Univ.
of Pennsylvania, under an $88,432
grant from the U. S. Naval Electronics
Laboratory Center for Command Con-
trol and Communications, San Diego.
NELAT is designed to reduce spare part
component inventories on shipboard by
finding the exact malfunctioning: part
needing replacement. A unique feature
of NELAT is visual display output from
the testing program. The operator can
compare wave forms, frequency spec-
trums or shape of response curves so
that troubleshooting can be done by
other than technical expert or engi-
neers.

@ Air Canada in Toronto expects to
be using an 8K Burroughs D82 system
(two B475 discs of 9.6 million charac-
ters) for passenger name records and
message switching in November. The
computer will be working with the
AC Ferranti Packard system which is
used for seat inventory control with-
out name records. Reservations will
include passenger name, telephone
number, special handling require-
ments and other individual informa-
tion from which a boarding flight
manifest will be printed. The Toronto
system serves southwestern Ontario
and duplicates a Montreal system serv-
ing Quebec province. The D82, de-
veloped by Burroughs’ Defense group,
is used similarly by United Air Lines.
Air Canada expects this to be a three-
year interim system, after which they
will go to crt agent sets (present sets
are Transactors, mark sense) and a
larger computer.

shortlines ...

Scientific Technology, Ltd., has been
established in Jerusalem by Itek Corp.,
the Israel Discount Bank Investment
Corp., and the Israel R&D Corp. The
new company will concentrate on the
application of electro-optical tech-
niques to the industrial control and
computer peripheral fields. . . . The
N.Y. Clearing House Assn. will install

a message switching system to handle
the volume of inter-bank transfer of
funds (an average of 25,000 transac-
tions a week). The system, which will
be operational by 1969, will consist of
a number of terminals connected to a
B3500 computer system . . . ADAPSO
has filed a brief in the U.S. Court of
Appeals, Minneapolis, hoping to re-
verse a lower court ruling on a “lack of
standing” to enter suit against the U.S.
Comptroller .of the Currency and the
American National Bank & Trust Co.,
St. Paul. . . . The Nippon Electric Co.,
Ltd. has formed the first national users
organization in Japan. The association,
open to users of NEAC computers, is
headed by Eiichi Ito, machine division
chief of Daiichi Life Insurance Co. . . .
Computer genealogy: Comress, devel-
oper of sCERT, just bought part of First
Investment Planning Corp., which
specializes in underwriting dp firms—
such as Computer Network, Washing-
ton, D.C. time-sharing firm in which
Comress has 40% interest. . . . Applied
Dynamics has delivered an AD-4 to
IBM for use in a hybrid system for re-
search. In turn, AD received an IBM
1130 to team with another AD-4 for
their own laboratory use. . . . Mandate
Systems, Inc. New York software/con-
sulting house, won’t be able to contact
the people who signed the guest reg-
ister at the syjcc booth. Some cur
stole it.

Only 6 Moving Parts!

on a severe environment Miniaturized Alphanumeric Strip Printer.

High Reliability and

of Mil-E-16400,
Mil-E-5272 and
Mil-E-5400

* 5000-hr. MTBF in
military airborne
operation

3" W. x 6%" D.

¢ Lightweight — less
than 4 lbs.

¢ Cartridge loading
minute

Code) characters

) @Rv

CLARY Model AN-16 offers
Mil Spec compliance.

e Designed to meet or
exceed applicable parts

e Compact — 3” H. x

¢ 1500 characters per

» 64 alpha-numeric (ASCI!

CLARY MODEL 2000
Fully qualified Severe
Environment Printer
e Up to 21 columns
(12 characters per
column)
Model 2000 has
qualified on many
Programs. (Names
on Request)

Performance Proven on many Programs

F111B Aircraft Mark Il PERSHING — Mobile
. Avionics System’ Automated Checkout

RF111 Aircraft — Avionics’ Equipment

Ask for Data Sheet . .
S-181

Ask for Data Sheet
No. S-173

System SSCNS — Ships Self- .
DMED — Mobile Contained Navigation S ;TAAREYQ Ucl. :MRET\I 3 FI;J :\v-ll-sl |oo :
Communications System System 370 WEST CLARY AVENUE
* DASC11 — Mobile Advanced HAWK — Fire SAN GABRIEL, CALIFORNIA 91776
Communications System  Control (213) 287-6111 + (213) 283-2724
I
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Is this
the year of the
Biomediputer?

An electric eye — guided by a
computer — looks through a
microscope at a blood smear.
Seated at a scope displaying
this picture, a diagnostician
aims a pointer at a large, dark
blood cell and interrogates the
computer: ‘‘How many like
this are there in the sample?
What is its average diameter?
How many larger ones aré
there ? How many smaller? in
the last 100 slides we examined,
were there any like this ? If so,
display those slides.”

He's asking questions only an
extraordinarily sophisticated

machine could answer. But \
these things are not impossible, “
indeed, in the evolution of
information-handling machines,

they are inevitable.

As surely as numbers were
coded to make adding
machines possible, and letters
were coded to make the
telegraph possible, and
arithmetic was coded to make
computers possible, so visual
information has to be coded
in order that we can manipulate
it at high speed. Not just
translate it from one form to
another, but interpret it and
act upon the interpretation.

That is our business,
manipulating visual
information using optical,
electronic, and programmed
devices. Systems we have
delivered are now reading
oscilloscope wave forms,
analyzing seismograms
and oil well logs, extracting
positional data from
theodolite photographs,
examining biomedical samples,
interpreting oceanological film,
cleaning up soiled engineering
drawings, making charts and
graphs from digital data. But
these are only beginnings.

We are pushing the inevitable,
you might say. And your
inquiry may influence the
direction.

Information International Inc.
545 Technology Square,
Cambridge, Mass. 02139
(617) 868-9810

11161 West Pico Boulevard,
Los Angeles, California 90064
(213) 478-2571
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MAGNE-HEAD BRINGS © CLII0ICL HIGH DENSIT
MAGNETIC TAPE RECORDING INTO FOCUS -

The MHTB-9 Digital Magnetic Tape Head now offers full IBM track
compatibility at 800 and 1600 bits per inch: read, write or read after write
heads are available in off-the-shelf configurations or to your specification.
For 9 channel and 7 channel or non- ’ : GENERAL
standard format digital recording, write
or call today. Write for: TECHNICAL
DATA BULLETINS. _ } " INSTRUMENT

MAGNE-HEAD DIVISION
13040 South Cerise Avenue / Hawthorne, California 90250 / 213 679-3377 / 772-2351 / TWX 910-325-6203
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‘ world%report

OLIVETTI PUSHES
' TERMINALS AS GE
COMPLETES TAKE-OVER

COMMUNICATION PROBLEMS
HAMPER TIME-SHARERS...

June 1968

Now that it has sold its remaining 25% share in the
Olivetti~GE computer company, the Italian Olivetti
business machines and electronics group is going for
the burgeoning terminal market with modules ranging
from simple keyboards to configurations built around
cards, punched tape and display facilities. This
revival of the Milan-based firm has hit the European
terminal market on a fast rising tide. Providing the
deficiencies of the state-run communications do not
put a damper on the increasing orders for real-time

systems in banks and insurance companies and the large

number of planned time-sharing. services, the Italians
should show realistically fat profits.

" Although Olivetti sold control of computer
manufacturing to GE three years ago when it was losing
around $2 million a year on its main frame business,
the acquisition may turn out to be the best that the
American giant made at that time when its open
checkbook policy bought up the French Machines Bull as
well as Olivetti. 1In hardware terms this has delivered
the GE-100 series which spawned the 130 last month as
the second processor in the series. Sales of the
firstborn in the series, the 115, have topped the
1,000 mark to give GE its currently hottest selling
line. By comparison, the ill-fated Bull-GE group has
yvet to make a lasting contribution to the product
range apart from the Gamma 140 (IBM compatible) which -
has been licensed to the Czechs.

Olivetti also retains a foothold in the edp field
with a mini-desk machine, the Programma 101.

In Olivetti's plans there is an unknown quantity that
plagues computer development in Europe in general. It
is the patchiness of the transmission line services
from the various national authorities. No two
organisations offer identical facilities in either
price or reliability. 1In the U.K., for example, the
cost for medium speed, 2400 baud connexions works out
marginally cheaper than in the States—whereas in

Germany the rates eventually run out up to six times

as much. Such differences are reflected in the way
time=-sharing services are emerging in Britain, France
and Switzerland but are slow to get off the ground in
Germany. Local PTT (postal, telecommunications .and
telephones) regulations also vary and so restrict

the types of modem that can be used. In the U.K.,’
modems are standard equipment bought from the Post
Office. Unfortunately, the planners underestimated
demand and, in fact, cut back a contract to the
industry for bulk supply a year ago. This left a
vacuum when one time-sharing service put in an order
for the year's supply a couple of months later.

- Perhaps not surprisingly,; the first modems did
not quite live up to expectations when they were given
continuous hammering on commercial services. Most
troubles came on the return signalling path, and on
more than one commercial service a user lost a
connexion and on recovery during peak period found
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world report

...BUT T-S IS A BIG

HIT AT THE IEA SHOW

MOHAWK DATA SCIENCES

MOVING FAST IN EUROPE

NEW U.K. GIANT
GETTING INTO ACTION

BITS & PIECES

June 1968

- Ltd. is developing a Fortran IV for Computer

another subscriber had nipped in and the first program
had been dumped.

Nevertheless the interest in time-sharing was amply
demonstrated at the May IEA (instruments, electronics
and automation) exhibition in London. Potential users
literally blocked the stands of Time-Sharing Ltd. and
Computer Technology. Both had operational multi-
access on the go. And the cloisters of Cambridge
University have become a Mecca of development.
Computing research at Cambridge revolves around its
Titan project. There are 32 consoles on-line to the
centre. Only 10 can be used simultaneously, but new
control software for the operating system is nearly
ready and will handle 24 consoles.

If Mohawk Data Sciences' growth continues at present
rates in Europe, a second factory will be started—
this time in the U.K. With manufacturing in Cologne
now under way, Mohawk is ready to finance further
expansion out of European revenue. And it has found
support in the fashionable Eurodollar market with the
help of German banks. The European vice-=president,
Otto Stitz, also has Univac roots like the team that
Virgil Johnson and George Cogar led to set up Mohawk
in ‘the first place. Stitz ran the Sperry group's
German operation which was the biggest international
market for Univac. )

The newly formed U.XK. monopoly arising from merging
ICT and English Electric to make International
Computers Ltd. has taken its first faltering steps
toward rationalising activities. A special
coordinating committee has made the first proposals
about combining marketing talent in special areas to
eliminate duplication of effort. But the great enigma
is still the specs for Project 51, the big 'un that
ICT had up its sleeve before the merger as the answer
to the B8500 and CDC's 6000's. ICL's managing
director, Arthur Humphreys, whistled through the
States last month to explain the structure of the new
company to equipment makers with whom there had been
licensing arrangements. Humphreys flatly denied that
P 51 had been discussed either with CDC or Burroughs,
both named as possible collaborators.

Talks with Burroughs looked most likely since
Project 51 is a multi-processor concept working round
a big store. And ICT software men were interested at
one. stage in developing operating systems in a high
level language a la 8500 style. With time pressing,
ICT has moved away from the Burroughs idea. And they
are now in a race against time to get their big
operating system George 3 together. This has assumed
priority on machine time at the South London HQ and
key men have been signed up for unusually long term
contracts for the British industry.

After its beating in the banking world by Burroughs
over the past 18 months, IBM has bounced back with
some Sspecial product development at the Hursley Labs
in the U.K. It has produced a terminal with buffer,
selling around $7500 for each station—all aimed at
undercutting the TC500 terminal of its rival...CEIR
Technology's modular one...Univac has picked up
another 1108 for the University of Rome.
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two hawks
two doves

These two military and two commercial
memories round out the broadest
system line in the industry. Whatever
your environmental requirement,

we have a system to meet it. And we
have it available right now.

There are other advantages in letting
us build your system. The design
techniques we’ve mastered for our’
military memories have been adapted
for our commercial devices. You get
the benefit of features like pluggable
stacks and electronics for easier
maintenance, integrated circuits for
increased reliability, and space-saving
design concepts.

Brief specs are listed below, but

for the full story write to Electronic
Memories, Inc., 12621 Chadron Avenue,
Hawthorne, California 90250.

(a) NANOMEMORY™ 2000 SERIES—
Combining integrated circuit electronics
and a unique 25D drive system,the 2000
Series has a 294,902 bit capacity, cycle
times of either 650 or 900 nanoseconds,
and a configuration measuring only

21.5 inches deep by 19 inches wide by

7 inches high, including power supply
and optional tester.

(b) MICROMEMORY™ 1000 —Taking up
only 400 cubic inches, the 1000 features
a 32,768 bit capacity and a 2.5 micro-
second cycle time. It uses a unique 3D

drive configuration permitting a
particularly low component count,
with correspondingly high MTBF,
and a price less than 10 cents per bit
in small quantities.

(c) SEMS 5—Designed for airborne
applications, the SEMS 5 has a 2 micro-
second cycle time, packs 131,062 bits
into only 132 cubic inches and meets
applicable portions of MIL-E~5400,
MIL-E-4158, and MIL-E-16400.

(d) SEMS 7— Developed for ground
based applications, this rugged memory
has a 2 microsecond cycle time, a
327,680 bit storage capacity and meets
applicable portions of MIL-E-4158,

. MIL-E-16400 and SCL-6200.

EM electronic memories
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For less than #10,000,
rapid random access
to 4,224,000 bits
can be yours

...in a 17%" diameter by 12%"
high dusttight package, including
all electronics required for head
selection, writing and reading
data. Get the intriguing perform-
ance details on our brand new
high-density 1004S Drum Memory
option in Bulletin TIB-6803.

And while you’re at it, check out
the tremendous versatility of the
entire VRC drum line, covering a
storage range of 328,000 to
64,307,200 bits, in five standard
packages. Ask for 12-page bro-
chure DB-6803.

Computers are known by their MEMORIES

...S0 18

Vermont Research

C ORPORATION

DRUM MEMORIES * SYSTEMS * DISK PACKS

Box 20d, Precision Park, North Springfield, Vermont 05150 ¢ Telephone 802/886-2256 » TWX 710-363-6533

When it comes to engineering opportunities (and the good life, North Country style), the place to come is Vermont
Research Corporation. For specific information, contact: RICHARD A. STOVER, Vice President-Engineering.
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washingt¥n report

NEW ESTIMATE LIKELY

TO SHOW LESS IDLE TIME

PATENT BILL WAITS
AS CHANGES ARE MADE

REVISION OF CIRCULAR

SUGGESTED BY OFFICIAL

CAPITOL BRIEFS

June 1968

A GSA management information systems study is now'

getting accurate information on adp utilization in the
federal government. Earlier figures, setting unused
computer time in the agencies at 436,000 hours a
month, had raised eyebrows on Capitol Hill.

Not only is a much lower total expected when the
study is completed in June, but available time for
sharing may turn out to be decreasing—rather than
increasing as the growing federal equipment inventory

‘suggests at first glance. The 436,000-hour-paper-and-

pencil estimate didn't accurately account for
dedicated equipment or remedial and preventive
maintenance time, and was tabulating 5- and 6-minute
units of down time, among other defects. An accurate
measure of "non-available" hours will greatly improve
intra-government sharing programs. The General .
Accounting Office's pending utilization study. of
federal adp is awaiting GSA's results.

The bills overhauling the patent law have bogged down
on Capitol Hill, and committee sources in both House
and Senate concede that time is now too short for
passage this session. Senator McClellan's Judiciary
Subcommittee has drafted new législation to replace
the Administration's patent bill S1042, and has
distributed the draft proposal for comments. The
House Judiciary Subcommittee is awaiting final action
by the other body before proceeding any further.

The new McClellan version drops language
specifically prohibiting patents on computer programs
—as recommended last year by a Presidential study
commission. The subcommittee emphasized, however,
that the change is not a judgment that programs should
be patentable.

Assistant Comptroller General Frank Weitzel, in a
speech to the National Aerospace Services Association
last month, said BOB Circular A-76 should be clarified
to include only those "commercial®" activities which
are actually used extensively by commercial
enterprises. This definition would exclude contract
services used primarily by Uncle Sam. The distinction
is a fine but significant one, for under Weitzel's
interpretation, contracts consisting largely or
exclusively of personnel support would be put beyond
the scope of A-76 in its present form. This would
create a need to amend the circular, or write a new
one restricted to personnel support,contracts. (See
p. 92 for earlier story.)

The Federal Reserve Board—named to administer the new
Truth-in-Lending legislation cleared by Congress—is
shopping for software to lielp retailers express
finance charges as required under the act ... Warren
House has been appointed staff director of the
Computer Science and Engineering Board of the National
Academy of Sciences. Dr. Anthony Oettinger of ACM
and Harvard will chair its new advisory committee ...
Agency officials are holding their breath as
Congressional economizers bite hard into R&D funds.
Apollo applications were cut to $253.2 million from
the original Nasa request for $440 million. The
Senate specifically whacked military R&D 3%, and then
cut the entire DOD package another 3%, including the
already-slashed research programs.
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Order
an exceptional 4
mass storage

system,

you get
an exceptional
software package.

We're not going to hardsell you on software—just tell you about it.

Our new plug-in memory system is supported by a comprehensive
sub-routine package that consists of machine independent handler and
diagnostic flow charts as standard equipment.

“But it doesn't stop there. You can also extend your package to include
assemblers, compilers, operating systems, storage unit optimized sort /merge
routines and machine dependent handlers and diagnostics.

In essence, we offer modular software.
Which goes beautifully with our modular hardware. The system has a
capacity of 8 million to 5 billion characters. Ranging from one low-cost

Bryant memory drum or disc file to as many as eight.

If you'd like to hear more,

write to: Ex-Cell-O Corporation, BRYANT

Bryant Computer Products, COMPUTER PRODUCTS

850 Ladd Rd. Walled Lake <, ~\

Michigan 48088. We'll send you ‘XLO‘ o

a "Bryant Believer”’ brochure. EX-CELL-D CORPORATION

Model 2A
Series 4000
plug-in Disc File System.
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data input device
The IBM 50 magnetic data inscriber
and the 2495 tape cartridge reader are

companion units that enable a key-

board operator to put information on
mag tape and enter it into a computer
(360/25 and up). Data entered on the
inscriber is recorded in EBcIDIC on 9-
track 16 mm mag tape (recording

density is 20 characters an inch). The
information on the tape is recorded in
a cartridge identical to those used with
the Mag Tape Selectric Typewriter;
the cartridge holds 23,000 characters
of information. Maximum record
length allowed by the inscriber’s pro-
gram control drum is 720 characters; it
may be numeric or alphanumeric. The
inscriber also includes a console that
displays characters and shows the op-
erator the area of the record being
keyed; another feature allows auto-
matic verification of recorded data.

The 2495 cartridge reader can hold
up to 12 cartridges at the same time;
cartridges are read, tewound and
stacked automatically. The information
is fed into the computer at rates up to
900 cps. Deliveries will begin first
quarter '69. IBM DP DIV., "White
Plains, N.Y. For information:
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aperture card updating system

An Automated Microfilm Aperture
Card Updating System (aMAcCUS) re-
vises microfilmed documents; the com-
plete system incorporates an operator’s
display console, memory system con-
sole, scanner/processor console and
computer. The operator’s console in-
cludes a large crt, display drum mem-
ory, teletypewriter, aperture card
reader/printer and auxiliary display, a
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control panel and light pen. The mem-
ory system can store 29 million bits on
its memory drum; the scanner/pro-
cessor console has a flying spot scanner

subsystem and an aperture card pro-

cessing unit. Drawings and documents
can be updated by manually inserting
the card to be revised in the
scanner/processor unit. The micro-
filmed portion of the card is then con-
verted via a flying spot scanner into
digital data- that is stored on the mem-
ory drum, If the revision involves re-
drawing of lines, the operator uses the
light pen to make the changes. Printed
data may be added, deleted or revised
by the console keyboard, teletype-
writer and light pen. Once revisions
are completed all the stored data is re-
corded on an unexposed aperture card

which is automatically developed,

washed and dried for immediate use.

The total revision can be done in about

five minutes. GENERAL PRECISION

SYSTEMS, INC., LINK GROUP,

Sunnyvale, Calif. For information:
CIRCLE 185 ON READER CARD

classroom computer

The Digi-Tutor 3 is a small (4,096 16-
bit words, expandable to 65K bytes)
classroom computer with an illumi-
nated display panel. The portable
unit has 16 general registers and a 1.8
usec cycle time. Over 65 instructions
are in the repertoire. Two operational
modes—RUN and stEP—allow the ob-
servance of computer processes as they
happen. An ASR 33 teletypewriter for
either keyboard or paper tape input is
also included. The display panel mea-
sures 2° X-3; all data entry switches
and legends are illuminated. The soft-
ware for Digi-Tutor offers an assem-
bler with a math library consisting of
12 subroutines, on-line conversation
FORTRAN and a debug routine. The
stMpLE (Simplified Instruction Ma-
chine and Programming Language for

——PRODUCT OF THE MONTH

System 5000 is an automatic draft-
ing system that separates hardware
and software into standard mod-
ules; these modules are assembled
into packages that match customer
specifications. According to the com-
pany, the many variations of assem-
bled modules will meet 90% of all
drafting requirements. The system
can be operated in a general pur-
pose computer facility; its own con-
trol system uses-a PDP-8 computer
with a 4,096 word random access
memory, control console. A 300 cps-
tape reader is included for input of
drafting data and programs; a 10
cps-teletypewriter permits the oper-
ator to enter other types of data. A
standard drafting table is also sup-

The Orthomat Mark II Graphic

"tizing software is also available, as

CIRCLE 186 ON READER CARD

plied. Software includes standard
drafting control systems, and a li-
brary of optional format converter
programs which allow reading N/C
machine tool tapes for verifying cut-
ter centerline paths. There are also
programs for isometric, orthograph-
ic and perspective projections. Digi-

well as general purpose conversion
programs which permit English to
metric conversion of coordinate da-
ta. An operator at the keyboard can
control the alphanumeric operation
of the drafting machine, which per-
mits mag tape, paper tape or
punched card input. UNIVERSAL
DRAFTING MACHINE, CORP.,
Cleveland, Ohio. For information:
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Cut time lag in
billing, collecting

"Full year’s billing
from one print-out

Why copy original
. source documents?

Get customers to
reorder automatically

Ideas from the
Yellow Pages
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Moore [deas for
Data Processing

This Moore system not only saves statement-
preparation time but cuts out two separate
operations. Speeds up billing, improves
collections, saves cost of return envelope.

- Customer gets postage-paid preaddressed envelope

as computer print-out. Preprinted data
averts posting errors.

. Banks, finance companies, anyone servicing
time payment accounts can reduce billing costs.
Moore EDP statement form includes mdnthly payment
coupons. Costs less than coupon books. EDP assures

-accuracy. Customer finds it just as easy to use as

coupon book., Easier to keep track of.

Optical scanning is getting big. It permits’
you to program data into yvour computer without
copying or punching cards. Moore has been working
with OCR equipment for years. We have the forms
know-how, experience, and ideas to help you
eliminate the expense of tedious copying, the
annoyance of needless errors, and costly delay
in getting data into your computer.

Invoice forms can include, among other things,
a _renewal or reorder form prepared with one writing
along with invoice. Reminds customers to reorder.
Makes it easy for him to do so. Ordering
information, including correct models and prices,
are preprinted. Fewer errors. Fewer delays.

That's where you get in touch with a Moore
man. He—and more. than 2400 like him—is in
constant touch with businessmen who face and solve
your kinds of problems. One Moore idea may be what

 you need to bring down the cost of machine time

or gain better control.

ﬂﬂﬂD&MﬁﬂE’E?ddﬁﬂﬂ&ﬂEEﬂEfﬁﬂﬂﬂEHWZEi oR7az.

Over 500 offices and plants, 2407 satesmen in North America
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Education) is also included. It is a
simulator system which emulates a re-
duced capability computer with a
machine instruction subset and educa-
tional diagnostic facilities. Instruc-
tional material, such as course outlines,
lesson plans and problem books come
with the system. PRO-DATA COM-
PUTER SERVICES, INC., West
Long Branch, N.J. For information:
CIRCLE 187 ON READER CARD

mail separation system

The PSS (Postal Separation System)
processes mailing lists on models
360/40 and up; although the package
is currently operating on cosor, OS
and disc I/0O, it can be tailored to
user’s requirements. The system meets
all U.S. postal requirements; it sorts
mailing lists into zip code sequence,
organizes them according to postal
regulation for bundling, and prints
labels which can be coordinated with
Cheshire addressing equipment. The
program also produces a statistical re-
port for analysis and control. It is
available for immediate delivery. AT-
‘LANTIC SOFTWARE, INC., Phila-
delphia, Pa. For information:

CIRCLE 188 ON READER CARD

commercial software package
AEGIS, An Existing General Informa-
tion System, is a commercial software
package for information retrieval and
file management with models 360/30
and up. Aimed at the smaller user, the
system operates with a minimum of
32K, OS or DOS, using free format
English-type statements for manage-
ment accessibility. It functions batch
or on-line with existing files and has an
installation price of $9,500, which in-
cludes a lifetime warranty, user train-
ing, and documentation. PROGRAM-
MATICS, INC., Los Angeles, Calif.
For information:
CIRCLE 189 ON READER CARD

random access memory

The EM-H6 Card Random Access
Memory (CcRaM) unit has a built-in
automatic read-after-write check, and
can be used for both random and se-
quential processing. Each interchange-
able craM deck can store 125 million
(7-bit) bytes; each deck consists of
1384 magnetic mylar cards with a re-
cording density of 1,500 bpi. Any deck
can be changed in under 30 seconds
without down sequencing the unit; the
throughput rate is five cards a second.
The company claims the EM-H6 has
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30 times the capacity of the original
CRAM unit, first marketed in '61. NA-
TIONAL CASH REGISTER CO.,
Dayton, O. For information:

CIRCLE 190 ON READER CARD

data station

The DS7100 (7-track, 200 or 556 bpi)
and the DS9100 (9-track, 800 bpi)
data stations are terminals which put
information directly on magnetic tape.
Both versions consist of a keyboard,
alphanumeric display, core memory
and mag tape unit; data and its stor-
age location is displayed continuously
in “English” on the display. Informa-
tion can be verified before computer
input by activating the rewind switch
and rekeying from source data. Deliv-
eries are scheduled for last quarter of
'68. SANGAMO ELECTRIC CO.,
Springfield, Ill. For information:

CIRCLE 191 ON READER CARD

communications terminal

The DS-20 is a data communications
terminal that includes a small, pro-
grammable computer; 7- or 9-track
compatible read/write mag tape sys-
tem; ASR-33 Teleprinter; and an in-
terface to Type 103 or 202 Data Sets.
It can be used in two-way communica-

tion over TWX or Telex networks, or
over dial-up or leased telephone lines.
Full software support is supplied for
integration into the end user’s present
or projected system. Optional equip-
ment is a multiplexor (serving up to
32 Teletypes), Selectric typewriter, in-
terfaces for 201 or 401 Data Sets, con-
trol unit for automatic dialing, and
additional tape drives. INFOTEC,
INC., Rye, N.Y. For information:
CIRCLE 192 ON READER CARD

plotting service

A program which will allow time-shar-
ing on an automatic plotting, drafting
and measuring machine, the Corado-
mat 15, is the basis of a service offered
by the company. Customers. can send
numerical instructions, drawings or
tapes by mail; for faster service, the

company can send and receive data on
a contract basis via a tape-to-tape sys-
tem. The Coradomat 15 offers func-
tions such as construction of pencil
proofs; drawing with a knife, ballpoint
pen, ink or jewel scribes; cut and strip
work; or drawing with a photobeam
on film or photo plate. All time-sharing
charges are based on the number of
hours of actual machine use—there is a
minimum charge of one hour. THOM-
AS L. FAUL ASSOC., Skaneateles,
N.Y. For information:
CIRCLE 193 ON READER CARD

business computer _

The GE-130 is the big brother of the
GE-115 computer system; the com-
pany plans to market it to current
users of the 115 and other competitive
systems of that size. Manufacturered
by Olivetti-GE in Italy, the 130 has a
memory speed of 2 usec (compared
with 6.5 usec on the 115), and a mem-
ory size of 32K (8-bit) words. It is
software- and peripheral-compatible
with the 115. A new feature in the 130
is the interrupt capability, permitting
it to be used in some real-time applica-
tions. Available software packages are
Extended pos, Extended Tos, cosoL,
FORTRAN, and Assembly Programming
System. Purchase price is $181.8K or
$4 220/month for a basic configura-
tion. Delivery is one year ARO. GEN-
ERAL ELECTRIC INFORMATION
SYSTEMS, Phoenix, Ariz. For infor-
mation:

CIRCLE 194 ON READER CARD

“disc drive

The 660 disc drive, with a storage
capacity of 29.17 billion bytes, is com-
patible with the IBM 2314 disc drive,
and can be interchangeable with the
Mark VI and 2316 disc packs. The
unit is being offered in a modular de-
sign: one or more may be ordered ini-
tially, and as needs increase, addi-
tional units may be added. The 660 has
an average access time of 50 msec, and .
a data transfer rate of 312K bytes a
second. MEMOREX CORP., Santa
Clara, Calif. For information:
CIRCLE 195 ON READER CARD

data set

The AE 103 series of data sets provide
all of the low speed (up to 300 baud)
data services offered by telephone op-
erating companies. The series is com-
patible with the EIA RS-232 standard
interface for business machines, and is
available in two versions: 103A is for
local and long distance telephone
lines, and the 103F is for dedicated or
private line applications. The 103A is
used with a data telephone that allows
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Computers that
actually work.

If you think that’s funny, talk to a
man who has spent the last six months
trying to get his new computer to do
an honest day’s work.

There are many men in this position
right now. Their new computers are so
complicated, so hard to program and
run, it could be literally years before
they're doing even the day-to-day
work a computer should do.

Well, happily, that's not the only
kind of computer on the market today.

The other kind of computer is the
kind you get from Honeywell. It not
only works, it works beautifully.

It’s not only a superspeed, third-
generation computer, it’s also easy to
program and easy to run.

To get you started fast, a Honeywell
computer gives you basic-application
computer programs that are ready to
run right now.

When it converts old programs, it
does it fast and easily. Then runs them
at new-computer speeds.

And its software is designed to get
your new programs on the air quickly,
and keep your computer running at
maximum efficiency all the time.

Shall we hitch one up for you?

The Other Computer Company:
Honeywell

CIRCLE 64 ON READER CARD
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'new products

telephone communications between
two terminal operators and provides
supervisory control for the data set; it
is equipped with a standard telephone
dial. and six pushbuttons. The 103F
does not require the associated tele-
phone subset; one 103F can be per-
manently strapped in the answer mode
and one in the originate mode. AUTO-
MATIC ELECTRIC CO., Northlake,
Ill. For information:
CIRCLE 196 ON READER CARD

language translator

ALTRAN (Assembly Language TRANSs-

lator) translates SDS 900 series Sym-
bol or Meta-Symbol source programs
to Sigma 5 or 7 Meta-Symbol. Avail-
able for “immediate” release the de-
livery includes installation of the sys-
tem on either 900 or Sigma machines,
and class instruction. APPLICATIONS
SOFTWARE, INC,, San Pedro, Calif.
For information:
CIRCLE 197 ON READER CARD

printer
The EM-C5 printer prints up to 3,000
lines a minute (numeric, 13-character
set); and 1,500 lines a minute (alpha-
numeric, 48-character set). The unit
features swing-away typedrum and
ribbon assembly, variable vertical
spacing, two-speed . slewing, vertical
alignment, and a vertical format capa-
ble of reading up to 12-channel tape.
NATIONAL CASH REGISTER CO.,
Dayton, Ohio. For information:

CIRCLE 198 ON READER CARD

modified disc system

A new version of the Rapid Access’

Data disc file storage system for Sigma
5 and 7 computer systems has data
transfer rates up to 3 million bytes per
second and storage capacities expand-
able from 5.3 million to 21 million
bytes. Average access time is 17 msec.
Designated the model 7211/7212, de-
liveries will begin in third quarter '68.
SCIENTIFIC DATA SYSTEMS, San-
ta Monica, Calif. For information:
CIRCLE 199 ON READER CARD

digital-to-synchro converter

The 4DS-10-400-12 four-channel digi-
tal-to-synchro converter is driven di-
rectly by a PDP-8/S computer; out-
puts from the unit drive an analog
computer. The converter consists of
four separate 12-bit converters, com-

puter interface and power supplies.

Data from the computer is accepted in
parallel buss; all four channels operate

<& FOR VARIAN CIRCLE 78 ON READER CARD

in a continuous read-noninterrupt sta-
tus. Maximum conversion time is 400
usec. Data input is in the form of Bi-
nary Angular Measurement System
(BAMS) units, instead of sine and co-
sine functions. MTBF is 4000 hours.
NORTHRIDGE ENGINEERING

. CO., Northridge, Calif. For informa-

tion:
CIRCLE 200 ON READER CARD

keyboard ‘
The KN-14 12-key pre-assembled key-
board is connected to a printed circuit
board for mating connector or for
hardwiring to external circuitry. De-
sign offers %" square keys on %"
centers in adding machine or tele-
phone configuration. NUTRONICS,
Paramus, N.]. For information:

CIRCLE 201 ON READER CARD

general purpose computer
The Decade 70 is a 4,096 word (ex-
pandable to 16K words) general pur-
pose computer with a 1 usec cycle
time. In addition to assembler, debug
and utilities, software includes the
CHAT engineering language. Standard
with the system are hardware multiply
and divide, memory parity, direct
memory . access, memory protect and
programmable interrupt. Decimal
arithmetic and variable word length
are available on all models. Prices be-
gin at under $20K. DECADE COM-
PUTER CORP., Huntington Beach,
Calif. For information:

CIRCLE 202 ON READER CARD

line printer :

Fastest in the company’s product line
is the Type 222-6 line printer, which
prints 1,100 Ipm and can be used on
any Series 200 model computer except

"Model 110. It has a ‘standard drum

containing 26 alphabetic, 10 numeric,

and 27 special characters. Vertical

spacing can be six or eight lines per
inch, and paper can be skipped at
speeds up to 50 ips. HONEYWELL
EDP, Wellesley Hills, Mass. For infor-
mation:

CIRCLE 203 ON READER CARD

signal averaging system

The Lab-8 is a programmable, general-
purpose computer system for signal
averaging. It features conversational
mode programs for histograms and av-
eraging with variance and trend anal-
ysis. Lab-8 components include a
4,096-word PDP-8/1 computer, an os-
cilloscope, Teletype console, and a pa-
per tape reader and punch. In. the ba-
sic configuration, it has four analog in-

put channels, which can be expanded
to 24. Analog output is on the oscillo-
scope, and digital output is provided
by Teletype printer, relay output, or
punched paper tape. The basic Lab-8
provides 1,024 data points per sweep,
any combination of which can be allo-
cated to the average curve, standard
deviation curve, or trend function. The
system is priced at $16,900. DIGITAL
EQUIPMENT CORP., Maynard,
Mass. For information:
. CIRCLE 204 ON READER CARD

magnetic tape units

The 204B-13 and 204-14 magnetic
tape units and the 103A control unit
are exclusively for the small-scale
Models 120 and 125 central proces-
sors, which can use the units to process
high density tapes from larger com-
puters. The equipment has a tape den-
sity of 800 bpi and a data transfer rate
of 19,200 cps. Delivery three months
after order. HONEYWELL EDP,
Wellesley Hills, Mass. For information:

CIRCLE 205 ON READER CARD

desktop computer

The Programma 101 is a program-
mable, self-contained digital comput-
er, desktop size, that stores keyboard-
written programs either in or off-ma-

chine. Priced at $3,850, the machine
prints out computations on paper tape
from programmed instructions calling
for as many as 120 sequential mathe-
matical steps. OLIVETTI UNDER-
WOOD CORP., N.Y., N.Y. For infor-
mation: : ‘
CIRCLE 206 ON READER CARD

software for 360’s

Administrative Terminal System/360
(ATS/360) is a set of improved pro-
grams that enables users to store, edit,
revise, and retrieve information from
remote terminals linked to a central
360 computer. ATS/360 functions in a
multiprogram environment in which

" other jobs can run concurrently on the

computer with the terminals’ opera-
tions. To use ATS/360, the operator
enters information directly into the
computer from the keyboard of an
IBM 2741 communications terminal,
and input procedures such as card
punching and optical scanning may be
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eliminated. Data may be updated,
modified, or rearranged at any time,
and is protected by code'word accessi-
bility. ATS/360 can be used with
360,30, /40, /50 under DOS/360 Re-
lease 15, and is available without
charge to 360 users. IBM DP DIV,
White Plains, N.Y. For information:
CIRCLE 207 ON READER CARD

portable terminal

A portable keyboard terminal weigh-
ing under 25 pounds is the first of the
Execuport series of lightweight remote
units. The BSC-4M is a 16” X 16” X
6” unit with an integrated acoustic cou-
pler. The 64-character keyboard has
arithmetic function symbols and num-
bers on the right, and the alphabet on
the left. Input can be in upper and
lower case, or, by flip of a switch, can
go into upper case mode, under which
numbers are printed without returning
to lower case. Output is on a strip print-
er. Speed can be either 100 or 150 char-
acters per minute, transmitted over
full- or half-duplex lines. The Execu-
port will also offer a data set plug. An-
other option is a keyboard permitting
overlays. The $1,700-1,800 unit will

be available beginning this month.
PORTRONIC TERMINAL SYS-
TEMS, INC., Upper Saddle River,
N.]. For information:

CIRCLE 208 ON READER CARD

teletype cart

The TC-3 cart fits a Model 33 Tele-
type, either KSR or ASR version, is
easily attached and removed, and can
accommodate an acoustic data cou-
pler, providing the means for a mobile
terminal for data communication. AN-
DERSON JACOBSON;, INC., Moun-
tain View, Calif. For information:

CIRCLE 209 ON READER CARD

core memory

The ComRac 150 core memory has a
cycle time of 1.5 usec and an access
time of 0.7 usec. It is available in ca-
pacities of up to 4,096 (36-bit) or
8,192 (24-bit) words.. The memory
can be operated in all standard modes;
delivery is 60 days ARO. INFORMA-
TION CONTROL CORP., El Segun-
do, Calif. For information:

CIRCLE 210 ON READER CARD

hybrid digital plotter
The Series 430 Dataplotter operates
with digital techniques for input and

control, and analog techniques to pro-
duce continuous, non-incremental plot-
ting of straight or curved lines: It plots
on a 30” X 30” surface at speeds up to
20 in./sec. with an accuracy of .01 in.
and resolution of .002 in. ELEC-
TRONIC ASSOCIATES, INC., West
Long Branch, New Jersey. For infor-
mation:
CIRCLE 211 ON READER CARD

disc pack

Mac Pack is a 10-surface disc- pack
that is IBM 1316 compatible and is
final-tested on the company’s 360/30
before shipment. Purchase or lease
plans are available; company promises
“immediate” delivery. MAC PANEL
CO., High Point, N. C. For informa-
tion:

CIRCLE 212 ON READER CARD

map plotter

The Isographic Plotter is computer- or
teleprinter-driven to draw maps, sym-
bols, vectors and alphanumerics at a
rate of 1,400 ips or 500 cps. The plot-
ter generates a negative map image on
the face of a crt in accordance with
the message it receives. The image is
projected -onto photographic paper
which is processed within the machine
and delivered as a positive copy of

Decide

to solve your

BEEMAK

TAB CARD HOLDER

BP-130

information-handling
problems. - |

Then call Graphic Sciences Inc.

For programming services on your third generation
computer systems.

For an experienced staff guided by sound project
management discipline and modern technology.

For dedication to superior quality software products.

For scientific and commercial applications
in on-line or off-line environments.

Graphic Sciences, Inc.
31 East 28th St., New York, (212) 661-7197
Commerce Park, Danbury, Conn., (203) 744-3100
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Magnet
i Holder
BP-100 Holder for
51 col. cards. .

KEEP PRE-PUNCHED TABULATING
CARDS WHERE THEY'RE NEEDED 1—
WITH BEEMAK HOLDERS.

Allows fingertip storage of pre-punched
card, next to product to implement in-
voicing, inventory control, production ¢on-
trol, etc. Capacity 75 or 300 cards — many -
shapes and sizes — with a variety of metal
clips for attaching to any type shelf or hin.
Holders with magnets — with spurs for
corrugated cartons — with hooks for tote
boxes — with pre-applied adhesive for any
smooth surface. Also tab card vinyl enve-
lopes, standard or special. Hundreds of
firms have filled the gaps in their data

BP-150 %
Card Basket

BP-200

processing systems with Beemak Holders.
: Horizontal
FREE SAMPLE BP-100 HOLDER Holder

AND LITERATURE ON REQUEST

BP-500
Programming Tray .

P- Desk ray.

BEEMAK

PLASTICS

12-CR -
7424 SANTA MONICA BLVD., LOS 'ANGELES
CALIFORNIA 90046 * PHONE: 213 876-1770
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black lines on white paper. For use by
military personnel and meteorologists,
the plotter can also be used for semi-
conductor masking, chart and graph
production, automated drafting, com-
puter readout and slide production.
PHILCO-FORD CORP., Palo Alto,
Calif. For information:
CIRCLE 213 ON READER CARD

display generator

The Monitor 8500 digital display gen-
erator is for use in computer-data TV
display systems where data must be
distributed to a number of monitoring
terminals in a complex. The unit has a
repertoire of 60 characters; up to 20
different synthesized crt pictures are
available simultaneously. Basic gener-
ator is furnished with a core character
font memory, character generator, a
core video memory, computer inter-
face, instruction and system control
sections, TV sync generator, and out-

put buffers. Keyboards to accompany

manual input stations are optional.

MONITOR SYSTEMS, INC., Fort

Washington, Pa. For information:
CIRCLE 214 ON READER CARD

data set :

The TE-216A-4D data set provides
.4,800 bps data communications over
voice-grade leased telephone lines.
The company reports it is compatible
with all dp systems, and can be substi-
tuted directly for an existing private
line telephone data set. The data set
comes equipped with RS 232 inter-
face, alternate back-up speed of 2,400
bps and a telephone set for alternate
voice/data operation. COLLINS RA-
"DIO CO., Newport Beach, Calif. For
information:

CIRCLE 215 ON READER CARD

microfiche retrieval system
The Micrographic Catalogue Retrieval
System provides a microfiche file with
quick-access capability, a .desktop
reader-printer, and a computer-pro-
duced index, which keys to the micro-
fiche file. Subscribers to the system will
receive weekly, monthly, quarterly
and annual compilations of Library of
Congress cataloguing output on micro-
fiche and an updated index. INFOR-
MATION DYNAMICS CORP., Read-
ing, Mass. For information:

CIRCLE 216 ON READER CARD

communications evaluation
program \
The WCS 360 Evaluator is a program
for 360 users to evaluate hardware and
software requirements for a communi-

June 1968

cations system, before installation. It
encompasses DOS or OS systems with
programs written in BTAM or QTAM
macros. The Evaluator can pre-deter-
mine the minimum system configura-
tion necessary to handle message
loads; the time it takes for messages to
pass through the system; thé time
available for non-communication pro-
grams; and the optimum design
for message processing programs.
WORLDWIDE COMPUTER SER-
VICES, INC., Port Chester, N.Y. For
information:
CIRCLE 217 ON READER CARD

display editor

The Monitor 8540 is a desktop display
editor for man-machine communica-
tions in crt display systems. The basic
unit consists of an operator control
keyboard and a self-contained power
supply for operation on a 60 Hz, 115
volt single-phase line. Keyboard com-
mands are converted into digitally
coded signals suitable for entry into

most general purpose digital comput-
ers or Monitor display generators.
Symbol keys available include alpha-
betic characters, 28 symbols, and a
separate 10-key board for numbers.
There also are 10 switches for direct-
ing instructions to one or more of 10
different display channels, and four di-

“rectional pushbuttons for position con-

trol. The unit operates either local or

-remote, and provides for error lockout

to prevent the transfer of new data un-

til previous data is fully transmitted.

MONITOR SYSTEMS, INC., Fort

Washington, Pa. For information:
CIRCLE 218 ON READER CARD

remote ocr system

The Remote Optical Character Recog-
nition (ROCR) system uses a desktop
scanner connected by telephone lines
to a central recognition unit that con-
verts the data to punched tape, mag-
netic tape or punched cards. The
scanner is capable of reading printed
multi-font or handwritten information;
a validity check is run concurrently
with the reading. The central recogni-
tion unit is located at the company’s
service center. When a character being
transmitted is unrecognizable, it is dis-
played on a crt at the service center;

4 N
-
VsPERRY RAND

~ What's the
relationship
between you and
your employer?

Here at Univac, the re-
lationship between you—a
programmer or systems ana-
lyst—and management is a/-
ways a two-way street. When
you output, we input. Which
means you get new experi-
ence and responsibilities just
as fast as you can handle them.
And you get paid accordingly.
What are we doing how?
Creating the finest computer
hardware/software in the in-
dustry. We're producing ad-
vanced software. And explor-
ing new logical language
. translation, compiler construc-
tion, mass memory allocation,
information storage and re-
trieval. and interpretive pro-
grams. We are conducting re-
search in assemblers and load-
ers, program documentation
techniques, advanced execu-
tive systems, remote program-
ming systems, graphics...you
name it.
To put your career back on
a two-way street, tell us your
experience, capabilities and
goals for today/tomorrow.
Write: R. K. Patterson, Employ-
ment Manager, Dept. 109, ad-
dress below.

' FEDERAL SYSTEMS DIVISION
2750 WEST SEVENTH BLVD.

ST. PAUL, MINNESOTA 55116
AN EQUAL OPPORTUNITY EMPLOYER M/F

N\ J
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the reading is halted; and an operator

at the center corrects the character

manually. COGNITRONICS CORP.,

Mount Kisco, N.Y. For information:
CIRCLE 219 ON READER CARD

incremental recorder

The PI-1387 incremental digital tape
recorder provides 200 bpi write-only
capability at 0-200 steps per second in
a 7-track (%" tape) IBM-compatible
~Rzi format. The recorder can with-
stand shocks of 30G for 11 msec (non-
operating) and vibration of 2G rms at
10-200 cycles. PRECISION INSTRU-
MENT CO., Palo Alto, Calif. For in-
formation:

CIRCLE 220 ON READER CARD

programming keyboard

The Model 380 programming key-
board provides built-in mag tape stor-
age for up to 640 program steps. Com-
patible with company’s 300/320 series
of calculating/computing machines,
the desktop unit can be programmed
directly from the keyboard and the
data stored on removable 2-track car-
tridges for current operation or later
use. The 380 is able to branch, loop,

perform subroutines and make deci-
sions, and also performs basic arithme-
tic operations. WANG LABORATO-
RIES, INC., Tewksbury, Mass. For
information: ‘

CIRCLE 221 ON READER CARD

disc pack

The BSC Micro-Tolerance disc pack
is compatible with IBM 1311 and
2311 disc drives. The unit carries a full
year warranty and is ready for “im-
mediate” delivery. BUSINESS SUP-
PLIES CORP., New York, N.Y. For
information:

CIRCLE 222 ON READER CARD

core memory tester

The M-438 core memory tester for DRO
or NDRO memories can be operated
manually or by punched tape; it has a
selectable address field with a maxi-
mum of 32K (36-bit) words. The unit
has 12 programmable timing pulses as
memory control stimuli, multiple pass
controls, error logging printer output,
and random interrupt operating modes.
Cycle time is less than 800 nsec. Ac-
cording to the company, unskilled per-
sonnel can become trained operators
after only one hour of instruction.
DATAMETRICS CORP., Van Nuys,
Calif. For information:

CIRCLE 223 ON READER CARD

board; computer responses are output

It's free. Thenew 1968 Edition.
Our National Computer
Salary Surveyand
Opportunities Analysis.
B i Shd S oo s g commar o s s by

24 separate levels of professional and managerial experience ranging up
to $75,000. Plus a compréhensive analysis of current trends in

computer employment.

All of this information has been compiled, analyzed and put together by some
of the most knowledgeable people in the business. The people at

Source Edp. Source Edp is the only placement firm staffed by computer
professionals for computer professionals. It's their business to

know the data processing field.

To get your free copy of the 1968 Edition of Source Edp’s Computer Salary Survey
and Opportunities Analysis just circle the reader inquiry card.

To speed delivery write directly to:

source edp

Where computer professionals place computer professionals

Chicago — David D. Grimes, 100 S. Wacker Drive (312) 782-0857

Detroit —Charles T. Walther, 2990 West Grand Blvd. (313) 871-5210

Los Angeles —Robert A. Davis, 3470 Wilshire Blvd. (213) 386-5500
Minneapolis — Fred N. Anderson, 507 Marquette (612) 332:8735

New York —Edward T. Golden, 1414 Ave. of the Americas (212) 752-8260
San Francisco —Richard M. Clark, 111 Pine Street (415) 434-2410

Client companies assume our charges.

CIRCLE 300 ON READER CARD
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terminal ticket-printer
The Space Selector Terminal (SST)

‘generates airline tickets and can be

linked to remote reservations and ac-
counting systems. Ticket and reserva-
tion requests can be entered on a key-

at 2,400 lines a minute by a printer.
The SST accommodates the current
IATA ticket format; it can also print
data fields in the fonts readable by ocr
readers, allowing the re-entry of data
into the accounting loop after use or
redemption. Tickets and messages are
printed on card stock .009” thick, 3%”
X 8%”; 12 lines of variable data are
imprinted. DI/AN CONTROLS,
INC., Boston, Mass. For information:
CIRCLE 224 ON READER CARD

two-mode software

The Extended Mod 1 (Mass Storage
Resident) operating system is de-
signed for foreground-background
multiprogramining on the firm’s 1200,
1250 or 2200 computer systems. It can
handle batch processing in one mode
(background) while executing media
conversion or data communications in
the other mode. It requires a central
processor with a 49,152 core, and will
be available with the delivery of com-
puter systems in the fourth quarter ’68.
HONEYWELL EDP, Wellesley Hills,
Mass. For information:

CIRCLE 225 ON READER CARD

disc system )

The RS-08 disc for the PDP-8 and
-8/S computers has a capacity of over
500K (13-bit) words; four of the discs
can be coupled together for a total ca-
pacity of over 2 million words. Aver-
age access time is 16.67 msec (60-
cycles) or 20 msec at 50 cycles. Data
transfer rate on 60 cycles is 16.2 usec
or 20 usec on the 50-cycle. The RS-08

DATAMATION



is compatible with the company’s

DF-32 disc. First deliveries begin

next month. DIGITAL EQUIPMENT

CORP., Maynard, Mass. For informa-

tion: '
CIRCLE 226 ON READER CARD

billing machine

The 5005 Computyper billing machine
is a desktop unit with internally stored
programs, typewriter keyboard and i.c.
processor. Data storage consists of
three working registers and five stor-
age registers of 12 digits each. The
second memory contains up to 406

characters of programs. The machine
reads and stores tape programs at 70
codes a second. Up to 26 numeric and
function codes in 5-, 6-, 7- and 8-chan-
_nel tape can be punched as a bypro-
duct: the tape punch is optional. Pro-
grams are contained in cartridges and
may be changed by replacing one car-
tridge with another. Delivery is 90
days ARO. FRIDEN, INC., San
Leandro, Calif. For information:
CIRCLE 227 ON READER CARD

documentation binder

A program documentation binder of
one-piece construction is for systems in
which source documents, parameter
cards and printout are of a size that
can be housed in a single unit. The
printout side can be loaded from top
or bottom of the sheet body; the docu-
ment side includes a vinyl envelope for
the programs’ control cards and an in-
dex with insertable edp titles. WIL-
SON JONES, CO., Chicago, IIl. For
information: \

CIRCLE 228 ON READER CARD

expanded compiler

An expanded Basic compiler, SUPER
BASIC, is now available to subscribers
of Tymshare, Inc. The new compiler
can handle over 900 individual pro-
gram statements; users may sort,
merge and manipulate up to three files
concurrently. suPER Basic also offers
extended arithmetic capability, built-
in editing features, and a larger com-
mand repertoire. TYMSHARE, INC,,
Los Altos, California. For information:

CIRCLE 229 ON READER CARD
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wide open
opportunities

] Systems-Programming Analysts
[ Senior Systems-Programming Analysts
[J Project Analysts

Continuing challenge is the name of the game at

Pratt & Whitney Aircraft, world's leading producer of
dependable jet engines. Because of greatly expanded
activity in our Information Systems Department, we have a
number of exciting openings available for individuals with
drive, dedication and experience in programming and/or
systems work. Opportunity for financial and professional
development over a broad range of systems activities was
never better. :

A multiplicity of projects vary from simple card systems to

complex on-line systems involving practically every area of
the business. Tools include 360 models 20, .30, 40 and 50;
tapes and random devices; data collection equipment; on-

line facilities; DOS and OS.

If this sounds like your kind of action, why not send your
resume to Mr. H. M. Heldmann, Professional Placement, Office
A-44, Pratt & Whitney Aircraft, East Hartford, Connecticut
06108. An equal opportunity employer.

Pratt & Whitney Aircraft

DIVISION OF UNITED AIRCRAFT CORPORATION

CIRCLE 301 ON READER CARD
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OMNITEC

A SUBSIDIARY OF NYTRONICS, INC. -

This new, advanced

CARD READER

offers more dependability,
on-line and for data terminals

A versatile high-performance serial card reader engineered to assure you
minimum attendance and least maintenance! The ultra-dependable picker
knife design assures simple and reliable card feeding. The unique clocking
mechanism insures accurate timing while reading square or round-
cornered cards. Gentle handling permit cards to be read hundreds of times
without wear or tear. Heavy-duty castings, precision machining, and inte-
grated electronic circuits with generous margins of safety combine to make
the new Omnitec Series-300 Card Reader ultra-reliable.

ADAPTABLE TO YOUR SPECIAL NEEDS

Reads 300 cards a minute for use on-line as a computer peripheral, or may
be slowed to as low as 50 cpm for time sharing computer or other data
systems using telephone lines. Handles 80-column cards — or converts in
minutes to 51-column cards. A brand-new optional feature permits recir-
culation for re-read and offset of rejects. Input capacity can be increased
from 500 to 1,000 cards by optional hopper modification. Size: 24" x
1914 " x 1234*. 80 pounds. 60 CPS, 115 VoIt A.C.; or 50 CPS, 220 Volt
A.C. Self-contained power supply.

- Single orders of some models begin under $3,000 — with substantial sav-
" ings for quantity orders. For complete information, call (602) 258-8246,
i or write Omnitec Corporation, 903 North Second St., Phoenix, Ariz. 85004.

Order now for early delivery.

TELEPHONE COUPLER CARD READER DOCUMENT JOGGERS .

CIRCLE 88 ON READER CARD
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EFFECTS OF AUTOMATION: This report
by the Illinois Commission on Automa-
tion and Technological Progress con-
tains information gathered during
1965-1967, including: 1) a digest of
hearings concerning the meat-packing
industry, banking industry, insurance
industry, and vocational education; 2)
the cost of acting on automation; 3)
the commission’s future program
(1967-69); 4) the proposed 1967-69
budget; 5) 22 recommendations to the
state legislature for appropriate action.
109 pages. Cost: $3; microfiche, $.65.
PB-177 320. CLEARINGHOUSE,
U.S. DEPT. OF COMMERCE,
Springfield, Va. 22151.

CRT DISPLAY TECHNIQUES: 12-page
booklet contains four articles on crt dis-
plays and gives a picture of present
status of displays, opinions of manufac-
turers on raster-scan techniques, tech-
nical considerations which are influ-
encing crt display design, description
of a crt console for remote comput-
ing, and use of magnetic discs with
TV monitors for low-cost graphic dis-
plays. DATA DISC, INC., Palo Alto,
Calif. For copy:
CIRCLE 230 ON READER CARD

NUMERICAL CONTROL: 18-page direc-
tory lists by company the N/C equip-
ment manufactured by members of the
NMTBA. NATIONAL MACHINE
TOOL BUILDERS’ ASSOCIATION,
Washington, D.C. For copy:

CIRCLE 231 ON READER CARD

ELECTRONIC PRINTING: Proceedings of
the Symposium on Electronic Composi-
tion in Printing, held at the National
Bureau of Standards, Gaithersburg,
Md., June 15-16, 1967, contains 29 pa-
pers covering technological advances
in the field and government and non-
.governmental applications and re-
search. 128 pages. NBS special publi-
cation 295. Cost: $.70. SUPERINTEN-
DENT OF DOCUMENTS, U.S. Gov-
ernment Printing Office, Washington,
D.C. 20402,

CAl: Literature describes three CAI
publications now available: “Com-
puter-Assisted Instruction Guide” and
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“Programmed Instruction Guide,’
which give information on programs
developed in the U.S. and abroad; and
the “1968 CAI Information Exchange,”
which offers a complete collection of
available CAI data. ENTELEK INC,,
Newburyport, Mass. For copy:

CIRCLE 232 ON READER CARD

SDI BIBLIOGRAPHY: This bibliography
of literature on Selective Dissemination

of Information is the result of a recent
IR research project. SHARE RE-

'SEARCH CORP., Santa Barbara, Calif.

For copy:
CIRCLE 233 ON READER CARD

TECHNOLOGICAL FORECASTING: 137-
page report is intended to promote the
use of a system of logical analysis that
can result in credible and explicit tech-
nological conclusions and attempts to
evaluate possible forecasting tech-
niques and conceptual approaches to

technological forecasting. It is directed
toward scientific or engineering special-
ists who may be called upon to contrib-
ute inputs to forecasts, but who may
have only a limited understanding of
forecasting and its possible approaches
and problems. The guide may also be
of interest to users of such forecasts by
providing the rationale and methods of
technological forecasting. AD-664 165,
Cost: $3; microfiche, $.65. CLEAR-
INGHOUSE, U.S. DEPT. OF COM-
MERCE, Springfield, Va. 22151.

RETAIL CASE HISTORY: 28-page booklet
describes how an El Paso store collects
point-of-sale information with sales reg-
isters that produce optical tape, then
processes the tapes by computer for
the preparation of sales audit, payroll
and accounts receivable. NATIONAL
CASH REGISTER CO., Dayton, Ohio.
For copy:
CIRCLE 234 ON READER CARD

PUNCHED CARD DATA TRANSMISSION:
Eight-page brochure gives operating
details and specifications of the com-
pany’s four basic units used to prepare
and transmit data in edge-punched
card form: a desk-mounted, send-re-
ceive keyboard typing punch for pre-
paring cards; a reader that reads the

ELECTRONICS ENGINEERS

How? Come to Lockheed Electronics Company

Yﬂ“ can in Los Angeles...where the world’s fastest 2¥2D
k memory system is already in production. Lockheed
ma e engineers conduct research in all phases of memory

: ' *» systems technology. They are presently
mmﬂrmws developing memories, utilizing ferrite

H cores, thin films and plated wire. With such a
memorles large numker of successful projects under-

fastest-growing company in the memory system

luday way, Lockheed Electronics has become the country’s
| ]

field. O To continue growing, Lockheed needs: Senior memory
engineers, logic design engineers, circuit design engineers,
thin film physicists, and packaging engineers. [1 Tomorrow’s
memories can’t wait. Send your resume today to Professional
Employment Group, Lockheed Electronics

Company, 6201 E. Randolph St., Los Angeles, LDCKHEED
Calif. 90022. Or call collect: (213) 722-6810.ELECTHONIBS
Lockheed is an equal opportunity employer. CUMPANY

A Division of Lockheed Aircraft Corporation

CIRCLE 302 ON READER CARD
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INTERNATIONAL SYSTEMS
PLANNING

with
We have 10 third generation computer ihstu.la’gions, using IBM 360
models 30 and 40 under Operating System. A Systems Planning function
has recently been established . to assist our international affiliates to

exploit fully their present capabilities and to prepare for future systems
and hardware developments. The Planning Section’s responsibilities are to:

Develop a 3-10 year computer systems plan.

Extend our multi-nation area data center coverage:

Specify configuration and software needs.

Expand inter-nation tele-processing.

Promote professional development of international affiliates’

personnel.

Design and implement advanced information systems for multi-

center use. )

o Integrate management science techniques into business appli-
cations. ‘ ‘

® Develop standards for ddta base structure, documentation,
computer operations management mformuhon, etc.

® Conduct periodic reviews of international computer instal-

lations.

To make this function a success, we i'equire qualified, well-motivated Sys-
tems Analysts and Consultants. These professionals will be involved pri-
marily in the development of computer systems plans and advanced in-
formation systems, their presentation to management and their imple-
mentation in multi-nation, joint venture projects.

Qualifications include to a BS, preferably with an engineérihg or MBA
degree, and 4-7 years’ direct experience in designing, planning, develop-
ing and installing computer systems; such preferably . should include
COBOL programming, operating systems and IBM 360 applications.
Multi-center operations and data communication experience is desirable.
Initial assignments will be in New York City, with approximately 30%
international travel, and will lead to overseas residence of 2-5 years.
Career opportunities exist in important administrative and EDP manage-
ment positions.

If interested, please submit your resume
for prompt and confidential attention to
Mr. P. J. Harbaugh, Jr.
Department 3443
150 East 42nd Street,

New York, New York, 10017.

Mobil Oil Corporation

An equal opportunity employer

CIRCLE 303 ON READER CARD
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cards and transmits data to other loca-

"tions; a card feeder that automatically

feeds a stack of cards into the reader;
and a receive-only typing punch for
preparing duplicate cards or punching
originals containing data sent from an-
other source. Case histories are in-
cluded. TELETYPE CORP., Skokle
1L For copy:
CIRCLE 235 ON READER CARD

BATCH PROCESS CONTROL: 12-page

bulletin describes system for direct dig-

ital control of batch and semi-contin-

uous processes and the .company’s

BATCH software program. THE FOX-

BORO CO., Foxboro, Mass. For copy:
CIRCLE 236 ON READER CARD

PROCESS CONTROL: 48-page booklet ex-
plains the principles of automatic pro-
cess control and serves as a training
guide for industry and schools, as well
as a self-study guide for those entering
the instrumentation field. Cost: $2.50
for ISA members; $4 for noni-members.

_INSTRUMENT SOCIETY OF

AMERICA, 530 William Penn PIL,
Pittsburgh, Pa. 15219.

DATA BASE MANAGEMENT: 51-page re-
port contains the recommendations of
the Data Base Task Group of copasyL’s
coBoL. Language Subcommittee: 1)

store records on mass storage devices
in an increased variety of forms which
more nearly model the actual use or
relationship of one record to another;

92) find records in the structure with a
minimum of procedural effort; 3) in-
sert records into defined structures; 4)

remove records from structures;. 5)

modify the content of records in a
structure and causé any required re-
structuring which the modification may
imply; 8) delete records in a variety of
data structures. The task group further
recommends that the facility be
adopted for declaring master and de-.
tail record relationship using circular
chains as the means for providing the
widest possible file structuring capabil-
ity. Cost: $3; microfiche, $.65. PB-177
682. CLEARINGHOUSE, U.S. DEPT.
OF COMMERCE, Springfield, Va.
22151.

LOGIC HANDBOOK:. 512-page book in-

‘cludes a digital logic primer, module

application notes, study of analog-to-
digital conversion, computer catalog,
technical information on the company’s
new integrated circuit and industrial
modules, appendices on symbols, a
powers of two table, a list of standard

DATAMATION



I what’s so good

aboutour

“REAL-
. TIME”
SYSTEM?

a

Exclusively: DATA PROCESSIN
Career Planne

cientists,Inc.

we'll tell you!w

When you're looking for a career
challenge, you want to come up
with the right answer as quickly as
the computer does when you feed
it a problem. But you also wish to
feel there is a human element in-
volved.

That's where we come in. At MAN-
AGEMENT SCIENTISTS we are On-
Line with our clients—the world’s
leading corporations. But you are
not BATCH PROCESSED, After depth
evaluation of your background, we
waste no time in directing you to
the most rewarding job opportuni-
ties. We know WHERE the action
is—WHERE your career future lies.

At present we are recruiting for
talented professionals in

® TIME SHARING/REAL-TIME

® SOFTWARE DEVELOPMENT

® OPERATIONS RESEARCH

® SYSTEMS DESIGN

@ BUSINESS/SCIENTIFIC
PROGRAMMING

Send us your résume, in confidence,
including salary history and geo-
graphical preference. We will do
the rest.

nagement

101 Park Avenue—Dept.pM 6-68
New York, N.Y. 10017
(212) 532-7710

G & MANAGEMENT SCIENCES
rs—Recruitment Specialists 4

CIRCLE 305 ON

READER CARD

PROGRAMMERS

ENGINEERS

Washington, D.C. « New York » New Jersey « New England «
Philadelphia « Chicago * Minnesota « Texas « Ohio « Florida
Arizona « California * Southeast Asia

If you have a B.S,, M.S. or Ph.D. and you are experienced or
interested in any of the following, contact us immediately for
free career counseling and an objective analysis of your
position in today’s market.

PROGRAMMERS

+ Management Info Systems o
« Information Retrieval « Digital Computer Systems
* Command & Control « Digital Logic Design

« Aerospace Applications « Digital Circuit Design

SYSTEMS ENGINEERS
Reliability Analysis

* Real Time/On Line Digital Communications
« Systems Simulation Systems Integration

« Software Development Soft Ware Analysis

¢ Communications Oceanography

Salaries range from $8,200 to $25,000.
Our client companies assume all fees.

Forward resume in confidence, or call {collect):

* Mr. Martin E. Sheridan
Area Code 703) 524-7660

SHERIDAN ASSOCIATES INC.
1901 North Fort Myer Drive
Suite 614
Arlington, Virginia 22209
(Just over the Potomac from Washington, D.C.)

Personnel Consultants to the Computer Industry

MANAGEMENT
DEVELOPMENT

The INTERNATIONAL LABOR ORGANIZATION, a
specialized agency of the UNITED NATIONS, is en-
gaged in the largest single program of technical co-
operation in MANAGEMENT TRAINING AND PRO-
DUCTIVITY in the world. It will have openings in the
ensuing months and in 1969 in several European coun-
tries for high-level

ELECTRONIC DATA PROCESSING EXPERTS

Some of the posts require a speaking knowledge of
French. All of the posts require extensive practical ex-
perience ‘in developin'g EDP systems in one or more
of the following areas:

—EDP MANAGEMENT INFORMATION SYSTEMS

.—EDP MANUFACTURING CONTROL SYSTEMS

—EDP ACCOUNTING AND FINANCIAL SYSTEMS
—EDP ORGANIZATION AND METHODS
—COMPUTER CENTER MANAGEMENT

Familiarity with 1BM 360/40 and/or ICT 1904A or
1905E. Additional experience in organization and
methods work, general management consulting and/or
vocational teaching will be an asset. Ability to ad-
just to different working and living conditions.

LENGTH OF ASSIGNMENT: 3 months to several years
depending on availability and specialty of the em-
ployee.

ANNUAL SALARIES INCLUDING ALLOWANCES:
From $14,000.t0 $20,000 according to family status,
seniority and country of assignment. SALARY AND
ALL BENEFITS ARE FREE FROM INCOME TAX. Pension
plan and medical coverage. Six weeks’ paid leave a
year. Travel expenses borne by L.L.O., also for family
if appointment for one year or longer.

These jobs offer a challenging opportunity with con-
siderdble scope for independent and creative action.

Resumes showing applicant’s language qualifications,
work experience (specify all pertinent details con-
cerning EDP experience) should be forwarded to:

WASHINGTON BRANCH
INTERNATIONAL LABOR OFFICE
917 15th Street, N. W.
Washington, D. C. 20005

Sample job descriptions and application forms may
be obtained by writing to the above address.

All applications will be’treated in strict confidence.

CIRCLE 307 ON READER CARD
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MITRE

NEEDS MORE
TOP SYSTEMS

PEOPLE

MITRE has
immediate

openings in the
following areas:

= National Military
Command System

Scientists and engineers are needed
in our Washington Operations for
systems analysis and feasibility
studies, communications system
analysis, systems design, integra-
tion and design verification of the
NMCS. This “capping system”
contains all the facilities, equip-

. ment, doctrine, procedures, and
communications needed by national
command authorities to give them
strategic direction of the armed
forces. MITRE’s main concern is
with the technical design and inte-
gration aspects of the NMCS and
the communications between
NMCS and various other command
systems, including the World-Wide
Military Command and Control
System — a group of systems
operated by the unified and
specified commands.

m Systems Programming

A number of positions currently
exist at our System 360 facilities in
Bedford for both junior and senior
systems programmers with an in-
terest in multi-tasking operating
systems (0S/360 MFT, MVT).
Responsibilities will be in the areas
of: system generation, data and
task management, libraries,
cataloging, language translators
(especially PL/I) and accounting.
Experience with 360 Operating
Systems, assembly-language, system

utilities, direct access devices and
software and hardware configura-
tion planning is desirable.

Our facilities include 360/40 and
360/50, and other computers, used
in a variety of scientific and
management applications.

m Special Projects

MITRE’s Washington Operations
also has unusual new openings for
systems engineers in: Weather
Systems, Defense Communications
Systems, and Information
Systems. We are also conducting
independent research in trans-
portation systems, educational
technology, medical data systems
and urban planning.

m Systems Engineers

A number of openings exist in
Bedford for engineers with a broad
systems engineering background,
with emphasis on system design and
system analysis. Fields of knowledge
should include data processing,
communications, display, and in-
formation storage and retrieval.
These positions involve extensive
command and control system design,
data analysis and software func-
tional design.

If you have two or more years’
experience and a degree in elec-
tronics, mathematics, or physics,
write in confidence to Vice President
— Technical Operations, The .
MITRE Corporation, Box 208AU,
Bedford, Massachusetts 01730.
Persons interested in Washington
openings should write directly to
Vice President — Washington
Operaticns, The MITRE
Corporation, P.O. Box 1202AU,
Bailey’s Crossroads, Va. 22041.

THE

MI'TRE

CORPORATION
An Equal Opportunity Employer (M & F)

Formed in 1 958. . . giqneer in the design and development of command and control systems . .. MITRE

serves as 1 l and

yst engineer for the Electronic Systems Division of the Air Force

Systems Command and provides technical assistance lo other Government agencies, including the
Department of Defense, the Department of Commerce, the Federal Aviation Administration and the
Office of High Speed Ground Transporiation of the Department of -Transportation, and the National

Aeranautics and Space Administration.
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new literature

electronic abbreviations, a bibliography
and price list. DIGITAL EQUIP-
MENT CORP., Maynard, Mass. For

copy .
CIRCLE 237 ON READER CARD

A/D-D/A EQUIPMENT: Four-page cata-
log covers the company’s complete line
of synchro/resolver to digital convert-
ers, digital angle readouts, multiplexed
converters, signal conditioning mod-
ules, digital to synchro/resolver con-
verters, miniature airborne converters,
low-cost commercial wunits, synchro/
resolver standards and bridges, and
programmable instrumentation. AS-
TROSYSTEMS,  INC.,, New Hyde
Park, N.Y. For copy:
CIRCLE 238 ON READER CARD

SEMICONDUCTORS: 53-page catalog in-
cludes data on the company’s 3,500
standard semiconductor products. De-
vice parameters permit preliminary
comparison and preselection of devices
for specific applications. MOTOROLA
SEMICONDUCTOR PRODUCTS
INC., Phoenix, Ariz. For copy:

CIRCLE 239 ON READER CARD

INDUSTRIAL DATA COLLECTION: Six- - .
page brochure describes C-Dek sys- -
tems for in-plant collection of data di-
rectly from operating personnel. The
system includes a modular keyboard
and related accessories, such as card/
badge readers, multiplexer, and elec-
tronic typewriter actuator. Number of
key columns for each keyboard, card/
badge data entry, output code and
format, local printout, etc., are deter-
mined by user needs. COLORADO
INSTRUMENTS, Broomfield, Colo.
For copy:
CIRCLE 240 ON READER CARD

[When you givD
the United Way
you give to

National Recreation
Kand Park Association /
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Mechanical Man—The Physical Basis of
Intelligent Life, by Dean E. Wooldrldge
McGraw-Hill Book Co. $8.95.

“Society profits when its members be-

have more intelligently. And men who
know they are machines should be
able to bring a higher degree of objec-
tivity to bear on their problems than
machines that think they are riten.” .

A’ profound conclusion of a book
that will haunt the objective reader

and please the Determinist. Dr. Wool-.

dridge has shown, to my satisfaction,
that all aspects of life, including intel-
ligence and consciousness, are unex-
ceptional consequences of ordinary
laws of physics. This is at once gratify-
ing to the logical mind that cannot ac-
cept disorder in the universe and shat-
tering to the ego that demands spiri-
tual significance.

This book is not directed at those
familiar with recent developments in
the life sciences, but to the objective
and science-oriented layman — who
should find it engaging. The material
is not original, with the exception of
the author’s extrapolation of new dis-
coveries into the forbidden garden of
the soul. In fact, a great deal is drawn
from two previous bgoks by Wool-
dridge. The pace is furious for such a
broad topic, but technical jargon is ab-
sent and concise major conclusions
with specific bibliographies support
each progressive point. For those in-
trigued by fragmentary reports of
DNA, RNA, embryonic development,
and brain mapping, this book will con-
solidate - these fascinating revelations
within a meaningful framework.

The sequence of argument begins
with the probable course of single liv-
ing cell development from organic
chemicals on the primitive earth.
While considerable conjecture is
needed to substantiate this premise, it
is all quite plausible, given a few eons.
The transition to multicellular orga-
nisms with specific specialty cells is in-
triguing. Perplexing questions had
been raised when it was shown that
every cell in an organism contains a
complete blueprint for the entire orga-
nism. How do the myriads of specialty
cells suppress all but their unique
functions and, more puzzling, how do
all these specialty cells develop from a
single cell? Ingenious experiments
have demonstrated that physics and

Jime 1968

- probable.

chemistry are solely responsible for the
architecture of life.

That this staggering complexity
could exist without divine intervention
is difficult to accept. But then it is also
difficult to comprehend the long evolu-
tionary periods and the careful atten-
tion to detail by the natural selection
process. The reader would be rash not
to accept a physical explanation for
cellular processes. By yielding, he be-
comes vulnerable to subsequent asser-
tions about intelligence that seem im-

Wooldridge relies on computer
analogies to demonstrate the physical
nature of intelligent behavior. The
question of machine intelligence seems
to be reversed here by pointing out the
similarity of the brain to a computer.
Both rely on the symbol-manipulating
capabilities of complex switching net-
works for intelligent behavior. The hu-
man brain is simply more complex; its
storage capacity is now estimated at
about 103 bits. Such intricacy cannot
be attacked with direct analysis, so an
oblique approach is used. Some behav-
ior patterns in lower animals are stored
subroutines. ~Interruption of a se-
quence causes the organism to re-enter
the subroutine at the start. When
these, reflexes and tropisms, each re-
sulting in an exact behavior response,
are all operating simultaneously and
sometimes in conflict, the organism’s
machine-like nature is obscured. Their
behavior appears life-like even though
controlled by a prewired switching
network. It would be unreasonable to
assume that intelligence is not at least
an outgrowth of the same mechanism
that controls behavior patterns.

Both computers and the brain have
similar basic designs. They are multi-
ple interconnected switches with each
output response determined by input
patterns. This is a significant implica-
tion of similarity, but the clincher
would be to build a computer with
characteristics indistinguishable from a
brain. All that stands in the way is for-
midable complexity. The author main-
tains that the only difference is com-
plexity and cites the achievements in
machine language translation, game
playing, and adaptive programs. If
these allegations are accepted, the
existence of spontaneity is denied.

The reader need not be so credulous
to grant the physical basis of conscious-
ness, for experimental meddling has
provided a logical framework. The
existence of a consciousness switch has
been discovered and manipulated ef-
fectively. Cited for support are experi-
ments with animals, by-products of
surgical brain mapping, and the study
of humans with surgically split brains.

After this exposition, Wooldridge

solutions.

PROFESSIONAL GROWTH
FOR
BRADUATE SYSTEMS ANALYSTS

Northern Natural Gas Company, a major
natural gas supplier with diversified inter-
ests in petrochemical, LPG production and
transmission, helium extraction, and systems
training has exceptional professional posi-
tions for experienced graduate systems ana-
lysts in the following areas:

SYSTEMS ENGINEERS

BS in mechanical, petroleum or chemical
engineering at intermediate or senior level.
Should have some applied math background
and 2-5 years experience using large scale
computers. Job includes development of spe-
cific systems, procedures and programs for
the resolution of engineering problems. This
involves knowledge of mathematical models,
linear programming, information theory,
probability theory and regression techniques.

SCIENTIFIC ANALYSTS

MS, BS, or BA in math, physics, or com-
puter science with 1 or more years experi-
ence to analyze engineering scientific prob-
lems and develop systems and computer
programs required for optimum problem

BUSINESS SYSTEMS ANALYSTS

BS in math, business, accounting or eco-
nomics with at least 2 years systems or
programming experience with large scale
computers. Develop, design and implement
corporate wide business and management
systems.

CORPORATE SYSTEMS SPECIALIST

Technical degree, MS, MBA, or equiva-
lent business knowledge. At least 5 years of
business experience with 3 years in systems
work and information systems desngn utiliz-
ing large scale computers.

METHODS AND SYSTEMS SPECIALIST

_BS in math, computer science or engineer-
ing. At least 2 years experience in admin-
istration and problem solving utilizing large
scale computer. Should have knowledge of
various O.R. and Management Science tech-
niques. Work includes conducting studies,
developing systems and making recommen-
dations to assure the division’s effectiveness.

These are responsible positions which offer
an excellent opportunity for advancement
and growth. Excellent salary and benefit
program. Relocation fully paid. Applicants
may forward resumes and salary history in
confidence to: Roger Sayers, Personnel De-
partment.

2223 Dodge Street
. Omaha, Nebraska
Notrtheln& 68102
cgnli::aanyas An Equal Opportunity
Home Office: Omaha, Nebraska Employer
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books

asserts that physics is the only science.
The indictment is not conclusive, but
it is the most likely explanation of life
and all its aspects. If man were not so
subjective, he would have assumed
long ago that physics probably held
‘the key to the riddle of life. But he
preferred to claim a soul and a super-
natural character, since a concept of
himself as a bag of chemicals of no
special significance other than com-
plexity was too galling.

But the implications are monumen-
tal. Given the means to describe in all
detail the state of the universe at any
instant, the entire future could be pre-
dicted. Quantum-mecharical "~ inde-
terminacy is a minor barrier and com-
plexity makes it highly unlikely. But
probable future developments are man-
made. men, conscious computers,
manipulation or creation of personal-
ities, and transference and storage of
human memory contents.

If the man in the street comes to ac-
cept himself as a machine without in-
dependent control of his thoughts and
.actions, attitudes toward religion,
morality, and ambition should suffer
radical revision. Wooldridge treats
these questions optimistically and sug-
gests that the net result will be a de-

cline of prejudice and vengeance.

But it seems to me that machines
would inevitably generate Huxley’s
brave new world.

—Paur SHERER

book briefs

(For further information on the books
listed below, please write directly to
the publishing company.)

Management of Avutomatic Data Pro-
cessing, by Marvin M. Wofsey. Thomp-
son Book Co., Washington, D.C. 1968.
213 pp. Price not given.

This book’s foreword, written by
ppMA’s R. Calvin Elliott, says that the
book is for senior managers of compa-

nies, including the dp manager. It also

mentions “readers may not agree with

all of Dr. Wofsey’s definitions, ideas,-

methods and suggestions. If they are
prudent, however, they will try the
recommendations, evaluate the results,

- and modify them to fit particular situa-

tions.” The book’s ten chapters cover
such topics as personnel, costs, systems
design, training, and external relations
(sub-topics here include Instigating
Cooperation, Educating People and
Allaying Fears). ‘

Statistical Concepts and Applications: A
Non-Mathematical Explanation, by Rob-
ert B. Miller. Science Research Assoc.,
Chicago, Ill. 1968. 192 pp. $7.45.

A looseleaf book intended for the “ed-
ucated layman who is not a mathema-
tician and is not interested in becom-
ing a practicing statistician . . . who
must plan, interpret, make decisions,
and take action from data . .. ”, this
volume is organized in outline form,
and printed in black and brown type
on ochre paper. This comfortable for-
mat, plus simple definitions and exam-
ples, and comments like “A sober
warning is in order . . . ” should make
statistics as painless as possible.

v

Electronic Digital Techniques, by. Dr.
Paul M. Kintner. McGraw-Hill Book Co.,
New York, N.Y. 1968. 315 pp. $11.95

This book is aimed at the practicing
engineer who is not a computer design
specialist or necessarily even an elec-
trical engineer. It therefore emphasizes
the nature and applications of coun-
ters, pulse generators, rate scalers,
A/D converters, etc.,, and minimizes
the subjects of multiplication and divi-
sion algorithms. The book is also writ-
ten as a-self-study text, and includes
hundreds of solved problems and fur-
ther references. ’

LIVE IN DENVER!

NS A

Experienced

Programmers
and Analysts

for Engineering and

SYSTEMATIGN CONSULTANTS, INC.

Houston-New York

Simulation Systems

Growing young company establishing new Management Science
department seeks professional to assume cross section of respon-
sibilities utilizing OR, computer, and statistical technology. Re-
quire meaningful experience in the development of simulation,
mathematical and logic models using GPSS, linear/dynamic pro-
‘"gramming and other optimization techniques. Private industry ap-
plications with starting salary to $18,000 — Southwest.

Programmer/Analyst

Aggressively expanding company having tripled earnings in the
last few years requires professional with engineering or science
degree- to assume programming and analysis responsibilities in
scientific computing applications including some software devel-

opment. Require people-oriented personality and at least two .

years creative and meaningful programming with large 3rd gen- CommerC|a|

eration ﬁomputers. Houston uqd other attractive Southwest loca- l

tion with starting salary to '$16,000. ’ A M M
pplications

Systems Industrial Engineer

New company just recently established to extend computer and
IE technologies into consumer-oriented applications seeks two
key systems engineers to assume cross section of responsibilities
within engineering and marketing departments. Prefer experience
in areas of material handling, high speed conveyor systems, etc.
Ground floor opportunity with new company whose parent cor-
poration is glamour stock within computer industry. Starting
salaries to $16,000 — Southwest,

NO FEE

The above openings are only a small sampling of the exceptional
hardware and software opportunities within the activities of
systems design/programming, process control, scientific /commer-
cial applications, etc. as well as marketing, Operations Research,
and other associated activities of our client companijes in various
domestic and international locations — both jr. and sr. positions
available. Your current employer will not be contacted- without
your permission. Send resume in confidence or request our resume
form. A call to our Houston Director — J. L. Gresham, BChE,
MBA — for further information is also invited.

1616 West Loop South
Houston, Texas 77027 (713) NA 2-1370

on IBM S/360
using OS PL/I
and FORTRAN

Join a small, select group of dedi-
cated professionals working on a
wide variety of applications in the
engineering-construction field. You'll
like the locality, the company and
the future. Send resume in confi-
dence to R. T. Jones. :

Stearns-Roger

P.0. Box 5888, Denver, Colo. 80217

An equal opportunity employer
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What do you

want most?

[ Respect ] Title

[J Money [ Location

(1 Challenge [1 Security

[ Opportunity [ Fringes
B et it smamionmont

desires were in the order listed above.

We can assist in finding exactly
what you want in Financial or EDP
employment. That's all we handle...
we're the largest specialized source.

Fees Paid By Management

MANAGER DATA PROC. ............. $35,000
-Invéstment banking

MANAGER MGMT NFO. ............. $22,000
Soft goods manufacturer

EDP SUPERVISOR .................. $22,000
Listed company

SYSTEM MANAGER ................. $22,000
Heavy manufacturing

OPERATIONS RESEARCH ............ $20,000
Chemical products mfr.

MGMT/INFO SYSTEMS ..............$20,000
Business equipment mfr.

MANAGER DATA PROC. ............. $20,000
Converting to UNIVAC

SYSTEMS/PROGRAMMER ............ $20,000
Publishing co. ’

SYSTEMS MANAGER ................ $18,000
Forms design, paper flow

SYSTEMS ANALYSY ................. $18,000
Public acctng or consultmg exp.

PROGRAMMER ...................... $17,000
Experienced IBM 360

CONSULTANT, INTERNAL ........... $18,000
Giant industrial

SR. COMPUTER ANALYST ............ $17,000
Design, install systems

EDP MANAGER ..................... $16,000
Retail chain

MGR SYSTEMS & PROC. ........... $16,000
Initiate/revise systems

SR. SYSTEMS ANALYST ............. $15,000
Chemical products

SYSTEMS ANALYST ................ $15,000
Multi-plant manufacturer .

EDP MANAGER ..................... $15,000
Honeywell eguipment '

PROGRAMMER 360 .................. $14,000
1 year experience

PROGRAMMER .............ccunennen $13,500
1-2 yrs. any equipment

Mail resume to your nearest R-H office.

JROBERT
JHALF
PEHSONNEL

AGENCIES

Mlanta 235 Peachtree St., NE...(404) 668-2300
Baltimore: One Charles Center ...(310) 837-0313
Boston: 140 Federal St. . .(617) 423-6440
Chicago: 333 N. |ch|gan (312) 782-6930
Cincinnati: 606 Terrace Hilton....(513) 621-7711
Cleveland: 1367 East 6th St 16) 621-0670
Dallas: 1170 Hartford Bldg. 14) 742.9171
Detroit: 1114 Guardian Bld 313) 961-5430
Garden City, N.Y. 585 Stewart Ave. (516) 248-1234
Los"Angeles: 3600 Wilshire Blvd. (213) 381-7974
" New York: 330 Madison Ave..........(212) 986-1300
Newark: 570 Broad St. .. 01) 623-3661
Philadelphia: 2 Penn Center ... (215) 568-4580
Pittsburgh: 429 Forbes Ave. ........(412) 471-5946
Portland, Ore: 610 S.W. Alder St. (503) 222 9778
St. Louis: 1015 Locust St.. .(314) 231-0114
San Francisco: 111 Pine St (415) 434-1900
Stamford, Conn: One Atlantic St..(203) 325-4158

World’s Largest Financial &
EDP Personnel Specialists.

CIRCLE 337 ON READER CARD
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PROGRAMMERS—SYSTEMS/SCIENTIFIC/ COMMERCIAL

Youllbe  pogIAmmMing
the moon,

and doing evérythin
undefq the sun.

@ The closer the moon gets, the more
exciting the work becomes. Important
as they are, the successful Apollo-
Saturn launches and the space journey
of the lunar module are only preludes to
the main task facing the NASA/industry
team—putting men on the moon.

This is what you’ll be programming.
The moon shot and computation of all
the factors that will assist NASA in the
operation and maintenance of the com-
munications and instrumentation which
are the nervous system of the Kennedy
Space Center. As a prime contractor
this is the responsibility of ITT-Federal
Electric 'Corporation’s 1500-man team.

We'll give you the tools. For scien-
tific, engineering and administrative
support you can call upon two GE 635
multi-programmed digital computer
systems with 16 magnetic tape units,
128K word storage, a 788K word drum
and real-time input/output controllers
on each system. We also use an IBM

g

7010 computer system for financial
management and an IBM 1050 con-
nected to a separate I1BM 1440-7010
computer system for a real-time 30K
item inventory system. '

The work offers unparalleled oppor-
tunities for programmers. So does the
living. There's something new to do
every day...and the climate to do it in.
You'll be living in the heart of Florida's
fabled East Coast, at a cost well below
the national average. There’s boating,
surfing, superb fishing, hunting, and
golf. If you're more sedentary, you can
cultivate the soothing art of shell col-
lecting. Federal Electric Corporation, in
Florida, is a great place to indulge your
family while you're giving your career
a big thrust forward.

Please forward your resume, includ-
ing salary history, in complete confi-
dence to Mr. L. A. Hamilton, Federal
Electric Corporation, Suite 501, Cape
Royal Building, Cocoa Beach, Fla.32931.

FEDERAL ELECTRIC CORPORATION ITT
ITT's World-Wide Service Associate

A Plans for Progress Equal Opportunity Employer (m/f)
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PROGRAMMER’'S PROGRESS

AT XEROX:

- From system
- losystem,
with your career
inview.

At Xerox, programmers are involved in
virtually every phase of business opera-
tions. As the need arises, depending
upon your background and career goals,
you'll be concerned with programs that
may range from marketing research to
business modeling to manufacturing to
accounting to engineering.

Providing people with this kind of varied
exposure helps develop a strong, innova-
tive staff for us, and helps you to develop
broad experience...which is the best
preparation for better things to follow.
As a point in fact, that's one reason why
most of our programmers are called pro-
grammer/ analysts. :

Since our most important product is bet-
ter customer service, we are looking for

talent that can utilize EDP and systems
thinking in their broadest sense to pro-
vide practical, business-like solutions to
multi-faceted problems. It's the kind of
talent that is going to help direct our op-

" erations in the future.

If you have a Bachelor's degree and/or
experience with an IBM 360 or 7000
system, or a Univac 1108, using COBOL
or AUTOCODER, there could be a future
management opportunity waiting for you
at Xerox. To find out more about the
opportunities on all levels, send your -
resume, including salary, history and re-
quirements, to M. H. Hartigan, Dept.
MZ-27-F1, Xerox Corporation, P.O. Box
1995, Rochester, New York 14603.

An Equal Opportunity Employer (m/f).

- XEROX
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EXPANDING
INFORMATION
SYSTEMS
ACTIVITIES

in our diversified chemical business have
created choice project leadership opportu-
nities at the Headquarters level for people
thoroughly experienced in major systems
development programs, We need:

SYSTEMS
PLANNING
ASSOCIATES

To develop long range systems objectives, plans
and policies, and help bring them into being.
We want a man who has managed systems,
programming and computer operations and has
worked in the computer systems field for at
least 10 years . . . a man who now would like
to see it all planned RIGHT and done RIGHT!

SYSTEMS
CONSULTANTS

To plan and lead systems design, development
and implementation projects covering all parts
of our industrial operations. We want a man
with at least 5 years solid computer systems
experience who can translate the best of com-
puter/communications technology into results
that help managers run the business more
profitably . . . and who can demonstrate that
he has done just thatl

You can grow by helping us grow. We can
trade opportuhity, challenge and a good sal-
ary for a lot of your hard work and drive.
Bring us a degree, a real “pro’s’’ technical
strength and . . . most important . . . a prac-
tical “doer’s’’ profit outlook. We will do the

* rest.

Send your resume and salary history to: Mr.
P. J. Harbaugh, Jr., Dept. 3466, Mobil Oil
Corporation, 150 East 42nd St., New York,
New York 10017.

Mobil

An Equal Opportunity Employer

CIRCLE 313 ON READER CARD
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PROGRAMMERS/ANALYSTS ]

programmed
the
bananas?

It takes a lot more than meets the
eye to make the Eastern Test
Range tick. And the care and
feeding of the people at our
down-range stations is only
part of it.

You’ll keep track of over
300,000 line items and
write programs for what
IBM experts have called
“the biggest automated com-
mercial supply operation in the
world.” When you’re on the business end
of the world’s busiest space and missile
range, the breadth of your assignments calls {or
new approaches in information retrieval, the design of creative new
formats in input-output, and sophisticated solutions to a wide range of

computer application problems.

You’ll have a lot to help you here, including one of the best com-
puters of them all—the IBM 360/40/30. And the full support of a
management that appreciates the programming problems in an opera-
tion of this magnitude and gives you the recognition—and promotions—
that your solutions warrant. Our fine salary/benefit package includes
impressive flight discounts on domestic and international carriers. Plus
lots more. Like to talk it over? Drop us your resume. We think you’ll
like what we have to say. Write to Manager, Professional Employment,
Dept. 21F, Aerospace Services Division, Pan American World Air-
ways, Inc., 750 S. Orlando Avenue, Cocoa Beach, Florida. An Equal
Opportunity Employer, M&F.

&

ALROSPACE SERVICES DIVISION

Pan American World Airways /ne.

ok
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Are you
big enough
forthe
biggest?
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look ahead

KODAK TIPTOES INTO
MICROFILM PRINT MARKET

RUMORS AND
RAW RANDOM DATA

June 1968

was due. Thus some saw it as a "stop UCC" move by
CScC. .

UCC fought back by extending the time period of
its tender and appealing to WU stockholders to ignore
the merger talks, seen by some as highly unlikely to
clear the triple hurdle of approvals by the two
boards, stockholders and the FCC.

. The merger proposal gave rise to speculation
about CSC plans to establish a national service bureau
network. Carried out, the merger would give CSC a
running head start toward being the first national
computer "utility," a role unsuccessfully pursued by
inadequately financed WU and coveted by UCC.

Kodak is about to come out with the KOM-90, which
takes mag tape data for crt display and captures the

.image on 16mm microfilm at 90K cps. Retrieval codes

are recorded at the same time.

Stroke generation is used, with a rate of up to
500 pages a minute. Sixty alphanumeric characters are
standard, with another 61 optional for customer
selection. Regular type, italics; and boldface can be
mixed in a single line. Either seven- or nine-channel
tape can be used, with fixed or variable length '
records, at 200, 556, or 800 bpi. The image has 132
char./line and 64 lines/frame. Hard copy is ready in
15 seconds after. display.

Cubic Corp. is manufacturing the unit and has a
contract to deliver 10 this year.

Something's up at the Service Bureau Corp., with new
exec vp Jack Williams and the promotion of Harold
McCormick and William Glavin to vp's. Williams was
once sales manager for SBC, but had gone back to the
mother company as manager of stockholder relations.
Could it be those promises to customers that they'd be
on-line late this year? ... Speculation now is that
SDC may not go private on its own after all, is v
talking being acquired instead (see May, p. 17). The
acquisition route, it's reasoned, would be more
palatable to Congress, which might frown on an Air
Force-blessed stock option windfall for SDC employees.
But if a private firm wishes to acquire the huge

‘programming house and distribute such blessings,

that's their business. ... Cybernetics Applications
Inc., New York, will soon announce Prism, a hardware-=
independent file management package which reportedly
costs 25% less than Mark IV and 10-15% less than
Cogent. The $22.5K package will be available with
support in Boston and New York next month. Pilot test
users, says the company, are reporting 50-90% savings
in Cobol programming. ... Computer Automation, Inc.,
Newport Beach, Calif., has come up with a programmed
digital controller, PDC 808, for process control

. applications in areas where speed is not essential,

such -as FM broadcasting, traffic studies and control,
and telephone monitoring. ... Tom Conway, one-man ,
operator of Management Information Services, N.Y., has
sold over 1000 of his $2K payroll tax calculating
package. ... Sangamo has rejected Burroughs and Friden
offers to market its new keyboard-to-mag tape unit, at
least for now. Big order backlog has forced nine- ’
month deliveries. ... We hear 40% of DEC's output

goes to Europe.
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 MASSACHUSETTS msmufé -

OF TECHNOLOGY

INSTRUMENTATION LABORATORY

PIONEERING IN
SYSTEMS PROGRAMMING

The laboratory needs self-starting in-
dividuals who want to be responsible
for a project from its inception;
through design, implementation, test-
ing and documentation. A unique
atmosphere is provided for such pro-
fessionals because of the broad scope
of its involvement in the computing
field. The range covers maintenance
and modification of our OS/360 sys-
tem, running on two IBM 360/75's,
to the design and development of com-
puters and computing techniques for
the next generation of spaceborne
guidance systems.

Staff assignments exist at all levels for
programming professionals with solid
experience in the design and imple-
mentation of large scale computational
systems. This includes monitors, re-
mote job entry and conversational pro-
gramming, list-processing languages,
algebraic compilers and assemblers in
addition to operating systems.

Interested candidates should forward
their resume to Mr. John J. McCarthy,

‘ Professional Staffing, 68 Albany

Street, Cambridge, Massachusetts
02139, or call (617) UN 4-6900, Ext.
5878. M.I.T. is an equal opportunity
employer.

- CIRCLE 316 ON READER CARD

“SYSTEMS PROGRAMMERS
SOFTWARE DEVELOPMENT

TIME-SHARING SYSTEMS

We are an established and well-financed programming organiza-
tion . . . our only business is the design, development and market-
ing of time-sharing computer systems, and our programming work
consists solely of advanced software development. We are already
marketing a nationwide time-sharing service which is also used for
all our ‘own programming. We will soon begin the development
of an entirely new time-sharing system.

Our approved expansion plans call for us to more than double our
staff, creating one of the best software development groups in the U.S.

If you are a programmer’s programmer who has strong interest in any
aspect of time-sharing systems:

® /0 Devices
® Language Design

® Time-sharing Monitors
® Executives
® Communications ® Compiler Development

® Data Retrieval ® File Management

Send your resume or a lefter fo:
Director of Programming, Dept. B
INTERACTIVE DATA SERVICES
P.O. Box 44
Wall St. Station
New York, New York 10005

P.S. All work will be in New York City and in a brand new midtown
location.

BIIHIIIEBI'S analysts = programmers

N THESE NATIONAL POSITIONS FROM 7,000 T0 $25.000

w CIRCUIT DESIGN m DIGITAL OR LOGIC DESIGN SWITCHING w=
COMMUNICATIONS = MANUFACTURING = RELIABILITY m SOFTWARE
DEVELOPMENT m SCIENTIFIC PROGRAMMING m REAL TIME SYS-
TEMS = BUSINESS SYSTEMS m COMMERCIAL PROGRAMMING = OPS
RESEARCH

NATIONAL CHOICE: NEW ENGLANDMINEW YORKmSPHILADELPHIAMIWASHINGTON
MIDWEST = SOUTH ' CALIFORNIA ™ TEXAS M FLORIDA M AND OTHER AREAS

FREE: CAREER OPPORTUNITIES BULLETIN

For a complete listing of outstandmg posntlons with National
Companies circle subscriber service card using home address only.

Free custom service. All expenses paid by client companies (fees,
interviewing & relocation.) Send resume. in confidence with present
salary and geographic preference. No obligation.

La Salle Associates
PROFESSIONAL SEARCH DEPT., 2136 LOCUST STREET, PHILA., PA. 19103
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" OPPORTUNITIES O ums
Albert, Nellissen’s language to
get you further faster through
the logical application of our
in-depth knowledge of the com-
puter marketplace. Not just a
job! But a challenging reward-
ing opportunity for creative per-
sonal progress.

CAREER OPENINGS
- EUROPEAN AND
- NATION WIDE

$10,000—$40,000

O Software Development

O Time Sharing Systems

O Logic/Digital Design

O Management Sciences

O Real Time Systems

O Sales and Marketing

O Scientific Computation
Unique opportunities exist in
the $9000-25,000 class for
Managers and Men who can ac-

cept management responsibil-
ity and professional growth.

ADIRECT SALES/MKTG

Hardware & Services
TO $30,000

Al expenses are assumed by our client companies
Write in confidence, including
present salary, acceptable
locations or call (Collect) Mr.
Nellissen (Area Code 212)
PLaza 9-1720

aén

ALBERT, NeLLISsen, INcC

Leading Consultants to M. in the Data Pl ing Field

510 MADISON AVE., N.Y., N.Y. 10022
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Charles W. Adams, chairman of
Charles W. Adams & Assoc. and Key-
data, has severed ties with both com-
panies. John T. (Jack) Gilmore, Jr.,
now president of Adams Assoc. and
Keydata, will become president of a
new corporation, Keydata and Adams
Assoc., Inc., which will include Adams
Assoc. as the computer programming
and consulting division and Keydata,
which will be the computer services
division. . . . Sherman C. Blumenthal,
widely known and respected computer
systems specialist, died May 2 while
attending the sycc in Atlantic City.
Blumenthal had only the week before
announced the establishment of his
own consulting firm and had just fin-
ished a book on systems analysis. Most
recently he had been with Touche,
Ross, Bailey & Smart, where he played
an important role in the development
of save (System for Automatic Value
Exchange), an approach to checkless
banking. He was. one of the original
founders of Applied Data Research
and the founder of National Computer
Analysts. . . . Philippe Dreyfus, former-
ly European development manager for
Control Data, has been appointed
president of CAP Europe, software
firm jointly owned by CAP France and
CAP UK. ... . Claude Henrion of
France is the first computer specialist
to win the Eisenhower Fellowship at
the Wharton School. . . . Harry T. Lar-
son is the staff manager of the Soft-
ware & Computing Center at TRW
Systems, Redondo Beach, Calif. He
had béen with the Aeroneutronics Div.
of Philco-Ford. . . . Paul Ribecky,
formerly sales manager for cerm, is the
new marketing director for Mandate
Systems, Inc., New York software firm.
... Paul A, Frankenberg has been ap-
pointed vp in charge of the newly cre-
ated Data Communication Products
Div. of Ultronic Systems, subsidiary of
Sylvania Electric Products. The new
division will produce multiplex equip-
ment, data modems, terminals, mag-
netic tape transmission terminals and
other communication-computer inter-
face equipment. Frankenberg has
been with the company since 1966,
most recently as head of corporate new
products and the sub-systems sales
dept. . . . Lauren Doyle, of Technom-
ics, Inc., L.A., has been elected chair-
man of the ACM’s Special Interest

MULTI-FACET
PROBLEM
SOLVING

The keenly honed perceptual acuity of
different minds from a variety of .
disciplines, thinking alongside each other,
brings unique insights into problem
solving. At Booz* Allen Applied Research
Inc., multi-faceted non-routine problems
are the routine challenge. The
assignments undertaken by the more
than 500 professional staff members cover
a broad spectrum of problem areas that
require interdisciplinary involvement

of a high order;

Typical assignments might include
submarine communications, satellite
stabilization, environmental analysis,

or cost effectiveness. The range is wide;
the probing is deep. Over 30 diverse
disciplines interact to contribute to
unique solutions.

There are no proprietary hardware
interests to cloud the objectivity of tha
individual professional. The integrity

of each staff member is unhampered,
Personal fulfillment is limited only by
the parameters of his self image because
the challenges may take him to the edges
of his own vision, Advancement can be
either through channels of research or
client contact. Personnel selection is
necessarily limited to the scientist and
engineer of rare quaiity.

If you are interested in the stimulating
environment of interdisciplinary activity,
you might well investigate your future
possibilities with our expanding,
internationally-operating organization.
For detailed information, write

Mr. Robert L.Flint, Director of
Professional Appointments.

BOOZ-ALLEN

APPLIED RESEARCH Inc.

135 South LaSalle Street—Room 1746
Chicago, Illinois 60603, Phone (312) 372-1728

CHICAGO/KANSAS CITY/ALBUQUERQUE
WASHINGTON, D.C./LOS ANGELES

4474 An equal opportunity employer
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Sikorsky
Aircraft

DIVISION OF UNITED AIRCRAFT CORPORATION

STRATFORD, CONNECTICUT

~An Equal Opportunity Employet
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« PROGRAMMERS AND ANALYSTS s

...Inour

SCIENTIFIC & COMMERCIAL
COMPUTER-BASED
ANALYSIS &

DESIGN SYSTEMS

You can. You'll like what you see at Sikorksy
Aircraft—a company dedicated to producing the
most advanced VTOL airborne and surfaceborne
transportation systems.

And you'll like working with a select group of
stimulating, top-talent people . . . on abundant
and provocative challenges. You would be applying
your professional talents to specifying, designing
and implementing advanced computer-based tech-
nical and commercial systems.

Our current equipment ‘includes Univac 1108's
and IBM 360's with Graphics and Teleprocessing.

Current and planned applications include—

Scientific: Man/Machine Interactive Graphics in
Engineering Analysis and Desigq. :
Development of Batch Programs and Systems in
all engineering disciplines.

Commercial: Data Base and Real Time applica-
tions in Accounting, Manufacturing, Purchasing,
Inventory Control and other related areas.

We have exceptional assignments at all levels
of experience for:

COMPUTER SYSTEMS
PROGRAMMERS AND ANALYSTS
FOR BOTH COMMERCIAL
AND SCIENTIFIC FIELDS

You and your family will find the unique cultural
and recreational advantages of pleasant Connec-
ticut to be abundantly satisfying. And our interest
in your continuing professional development is
exemplified by our corporation-financed Graduate
Education Programs. They are available at these
fully accredited schools: Bridgeport « Brooklyn

‘Poly « CCNY « Columbia « Connecticut « NYU

» Rensselaer (Hartford Grad. Center) o Stevens
o Trinity « Yale,

Send your _resumé in confidence, stating salary
requirements, to Mr. Leo J. Shalvoy, Professional
Employment.

DATAMATION
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Group on - Information Retrieval
(siGIR) . . . J. Pat Haverty has been
named head of the Computer Services
Group of The ranp Corp. to replace
Jim Tupac (May, p. 173). Haverty
has been with ranD for 15 years. . . .
Transamerica Computer Co., new
computer services subsidiary of Trans-
america Corp., has named Brandt
Nicholson vp-treasurer. He had been
vp, general counsel and secretary of
United States Leasing Corp. . .

Randy Porter, formerly with Control
Data, has joined Varian Data Ma-
chines as director of computer pro-
gramming to replace Alex Bradley. . ..
Charles Vaughn, former manager of
‘edp at Electronic Data Corp., has
been appointed national sales manager
for Decision Services International,
Boston. . . . Franklin Steele, a partner
in New York Securities Co., has been
elected to the board of Applied Data
Research. . . . Richard R. Mau, former
gm of advertising and PR for Control
Data, has joined Univac, Philadelphia,
as director of communications, a new

post.'. . . Joseph L. Bumbery, former
)t 0 ol B
mmme
SN
.—6

4

comptroller of Applied Power Indus-
tries, has been named director of sys-

- tems and dp with ITT Corp., NYC. ...
Paul Armer, ranD Corp., has been
elected . president of arFips. Dr.
Richard 1. Tanaka, of CalComp, is vp.
...Dr. M. Mortada has joined D.R. Mc-
Cord and Assoc., Dallas petroleum con-
sulting firm, as manager of the manage-
ment information systems. He was most
recently consultant to the Ministry of
Finance and Oil in Kuwait. Dr.
Sherwood L. Fawcett is now pres1dent
of Battelle Membrial Institute, Colum-
bus, Ohio. Formerly exec. vp of the in-
stitute, he succeeds Dr. B.D. Thomas,
who continues as a member of the
board of trustees. . . . Dr. Ivan Suther-
land is taking a “leave of absence”
from Harvard, where he is Assoc. Prof.
of Electrical Engineering, to assume a
similar position in the Computer Sci-
ences Dept. at the Univ. of Utah. Join-
ing him at Utah will be Tom Stock-
ham, of MIT’s Lincoln Lab. They will
work with Utah’s David Evans in
computer graphics research.

June 1968

Sophisticated placement systems, plus a broad
network of offices, match man to job in a
quick, thorough, concentrated effort. We
place key punch operators to EDP execu-
tives —salaries from $4,000 to $40,000.

For employers or employees it's unsur-
passed EDP placement power.

Ask any one of these EDP specialists and
his staff for placement assistance. They'll deliver.

Regional Directors:

‘International : Western Eastern
Richard Starr Alan Strong John McNamara
(213) 388-3207 (213) 388-3206 (313) 875-5377

Northwest ' Mldwest
Hugh MacKay . n Mason
(206) 455-1556 - (313) 872-7856

Canadian
John Turner -
(416) 929-3178

Office Directors:

Detroit Los Angeles Montreal
Larry Scott Bruce Evans Cyril Lewis
1601 Fisher Bldg. 3700 Wilshire Place du Canada

(313) 872-7855 (213) 388-3205 (514) 878-1741

Pittsburgh Seattle Toronto

Jeff Martin Dan P Hugh M

2204 Lawyers Bidg. 400- IOSth St N.E. 42 Charles St., East
(412) 391-6450 (206) 455- 1555 (416) 929-3177

Electronic Systems Personnel Agency

Dedicated exclusively to the placement of EDP personnel /Founded in 1959
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PROFESSIONAL
PROGRAMMERS

Automatic Electric can provide a challenge to
aggressive individuals who want to be pioneers in
the development of computer programming proj-
ects on all levels of an on-line real-time special
purpose computer system,

Imagine having the responsibility for. develop-
ing a real-time executive to control the operation
of dual processors that control the switching of up
to 20,000 telephone lines. .

Or, design an interrupt control program, a job
scheduler, an I/O executive, restart and error re-
covery programs.

If your area of interest is application, consider
programs that analyze all the data for routing in-
formation—or—design the data base for the opera-
tion.

If this isn’t enough of an opportunity, try sim-
ulating this package on an I.LB.M. 360/50, using
GPSS or PL/1.

There are other challenging areas—such as pro-
gramming language design, writing assemblers,
compilers, simulators or file manipulation software.

You may qualify for one of these careers with
good communication skills, a desire to learn, one
or more years of programming or analyst experi-

-ence and a college degree or equivalent experience.

We offer an excellent starting salary, promotions
from within and a liberal benefit program, includ-
ing a tuition refund plan.

For more Information, call or write:
Dale Hoppe or Martin Nash
Area Code 312 562-7100

AUTOMATIC ELECTRIC LABORATORIES

(Mei-nber of General Telephone & Electronics Family of Companies)

400 North Wolf Road Northlake, Illinols 60164

An Equal Opportunity Employer PP
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SENIOR INDUSTRIAL ENGINEERS
AND SYSTEMS ENGINEERS
IN
COLORADO

Must have B. S. in Industrial Engineering, Business Management
or Physical Sciences. 3 years progressive experience with heavy
emphasis on computing programming and machine languages in
business systems. Duties will involve manageément systems related
to cost control, manpower, and inventory management.

Will be responsible for the undertaking of major systems ‘projects
at a research and production facility of approximately 3000 em-
ployees of The Dow Chemical Company, Rocky Flats Division,
located near Denver, Colorado.

Please send resume including salary requirements to:

Technical Employment
THE DOW CHEMICAL COMPANY
Rocky Flats Division
P. O. Box 888
Golden, Colorado 80401

(Operating Contractor for the Atomic Energy Commission)

An Equal Opportunity Employer
Can Consider Only U. S. Citizens

CIRCLE 325 ON READER CARD

re you interested in an

opportunity to relocate in the nation’s leading
combufer employment area. Positions involved
with interesting problems and utilizing advanced
techniques and equipment are available to talent-
ed and motivated individualists. Salaries are in
relation to the potential value of each individual
and range from $8,000 to $25,000. If ‘you are

interested, contact us.

An Employer Financed Organization

Systemat,

1107 D Spring Street, Silver Spring, Maryland 20910
301/587-3650

CIRCLE 324 ON READER CARD
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Address all repiles to box number -dvartlu-
ments as follows:

[: 1) S
DATAMATION

F. D. Thompson Publicatlons, Inc.
_35 Mason Street

Greenwich, Conn. 06830
Classified Advertislnz

EQUIPMENT FOR SALE
PURCHASE OR LEASE

OUTSTANDING VALUES (N EDP EQUIPMENT
selling/purchasing/leasing

Computer Sales Inc., Dept. 20, 128 Woodland Ave.,
Yonkers, N.Y. 10703 914—423-0688

WANTED
1BM 1401, 1410, 1440, 1620, and larger systems;
1311’s, 7330's, 729's, and other peripherals.
We buy and sell all types of EDP equipment.
ASSOCIATED COMPUTER SERVICES
6440 Hillcroft, Houston, Texas 77036
. 713-771-3561

SERVICES

COMPUTER TIME AVAILABLE

IBM 360/50/75, 512 BYTES direct access through
IBM 1130 in Detrmt Michigan. Programming ser-
vices and assistance as well as 1130 computer time
available. Phone E. R. Volk, 313-965-9510 or write
Atomic Power Development Associates, Inc., 1911
First Street, Detroit, Michigan 48226. An equal
opportunity employer.

OPTICAL SCANNING

Each month we convert over 1 million records to
magnetic tape by typing and scanning. We format
your finished tapes per your requirements. High
quality work. Write or phone Ken Benson, Input
Services, 111 E. 4th Street. Dayton, Ohio 45402
(513) 222.2721.

Keypunch services for large or small volume. Re-
curring and 1 time assignments.
Reasonable Rates/Service accurate and dependable
Open 7 days 24 hrs, per day.
Grace Ormond
(212)658-4328 :
A.G.0. Key Punching Service, Inc.

360/30 TIME FOR SALE.
65K core, four 9-track tapes, 2-disk system
DOS and OS.
Rates under $50/hour available.
MOBILITY SYSTEMS INC.,
1653 Rogers Avenue, San Jose, Calif. 95112
. (408) 297-9333

ENVIRONMENTAL IMPLEMENTATION
UNINTERRUPTIBLE POWER SUPPLIES
Lighting . . Air Conditioning  Raised Floors
Complete Installations for ail DP Centers
AMPELECTRIC COMPANY
17 Amherst Road, Hicksville, N. Y. 11801
516-931-7035

HELP WANTED
NON-PROFIT INSTITUTIONS

NEW UPTIME
GARD READERS

FOR SALE

8 each Card Reader 800
(cost $8500 new)

10 each Card Reader 1500
(cost $11,500 new)

WILL TAKE BEST OFFER

COMPUTER PRODUCTS DIVISION

9937 W. Jefferson Bivd.
Culver City, Calif. 90230
(213) 836-5000

(Ask for J. W. Whiting)

SYSTEMS CONSULTANTS/PROGRAMMERS
Unique opportunity in Data Management Systems
utitizing an in-house IBM 1130 computing system
with TP link to S$/360-75. Requirements include a
college degree and a minimum of one years pro-
gramming experience on any computer. Starting sal-
ary $11-15,000, one months vacation, educational as-
sistance (area schools include Duke, U. of N.C.,
State), other major benefits. Submit resume to Paul
W. Sire, Systems Director, Regional Education Lab
'f\{oE th2e7%;ol|nas and Vlrgmla Mutual Plaza, Durham,

EDUCATIONAL COURSES
PL/1—COBOL interface education courses
“learn-by-doing” the newest programming
language at your convenience. Learn More-
Earn More. Courses available: PL/1, COBOL
DECISION TABLES. Course includes the Di-
rected Instruction Text with tape lecture
and instruction by experienced data systems
people. The Voice Of Experience lectures are
recorded on convenient Cassette Tapes and
includes a “named brand” -Cassette tape
player/recorder. The courses are thoroughly
field tested by major corporations and in-
dividuals. The courses are designed and
produced by a leading EDP Consulting firm.
For more information and a brochure out-
lining the courses write to:

EDP Associates, Inc.
527 Lexington Ave.—New York 10017
. Dept. JWI.
*Attention EDP Dlstnbutors—some areas
still available for exclusive territory. Write
on company letterhead for details..

ADDO-X With Check Digit Verifier For Sale
2 brand new machines, used less than 100 hours.
Each is a 2 register shuttle carriage unit, with
card programmed tape punch and CDV device.
Model number 741-20/519 CDV. No reasonable of-
fer refused. Contact Robert Sherman, One Park
Avenue, New York, N. Y. 10016. Phone 212-889-3386.

FOR SALE
IBM 7090 .
with eleven (11) Magnetic Tape Drives
Box Number 5-1

June 1968

DF!TFIMFITI ON

CIasslﬂed Advertising

The classifled sectlon Is open for the following
advertising categorles: Used equipment; posl-
tlons wanted; help wanted, educational institu-
tions; malntenance services; professional cards;
hobby products; business opportunities and ed-
ucational courses. Rates are based on total
number of insertlons used within each contract
year.

For further Information please contact: DATA-
MATION Magazine, Classifled Advertising Dept.,
35 Mason St., Greenwlich, Conn. 06830 (203)
661-5400. s

AR

ERS

COAST TO COAST
EUROPE

OP
W

The unique personal and confidential relation-
ship we establish with you and our clients
permits us to offer you outstanding job oppor-.
tunities, many not.found anywhere else. If your
potential or abilities are above average and you
are looking for a challenge, our unique service
provides 49 state and international coverage.

PARTIAL LIST COMPUTER CAREERS
SALARIES $10,000 — $35,000

o Marketing/Sales

* Management or
Computer Consulting

o Operations Research/
Management Science

 Time Sharing/Real Time Systems
o Computerized Process Control

o Management Information Systems
o Systems Planning/Development
» Business Systems, Programming

o Applied Mathematics
o Scientific Computation
o Logic/Digital and/
or Gircuit Design
o Software /Applications Packages

(From Junior to V.P.
and Director Levels)

Our clients assume all expenses
Write in full confidence to
Joseph Albert or phone 212/679-5688
Indicate salary and geographic requirements.
Member ACM

© Career Consultants in the Data Processing Field

210 Fifth Ave;, New York, N.Y. 10010
CIRCLE 326 ON READER CARD
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Programmers

interested in Manned Space

Flights to the Moon and Beyond

Programmers at Bellcomm, a systems engi-
neering contractor of the National Aeronautics
and Space Administration, are applying their skills
to simulation languages and techniques, numerical
analysis, trajectory analysis, information storage
and retrieval, problem-oriented languages, time-
shared systems, monitors, assemblers and com-
pilers, display systems and techniques.

Immediate openings are available in applica-
tions and system programmlng to work with en-
gineers and scientists in the following areas:

O Lunar Reconnaissance Trajectories.

O Apollo Communications System Capability
O Targeting and Trajectories

U Surveyor Approach and Descent

O Space Environment Simulation

0O Crew Performance Models

If you're interested in a rewarding career in
space, you are invited to send your résumé to
Mr. N W. Smusyn, Personnel Director, Bellcomm,
Inc., Room 1610-E, 1100 17th St., N.W., Wash-
ington, D.C. 20036. Bellcomm is an equal oppor-
tunity employer. -

K{}]

Jm ) Bellcomm, In_c.

emm—

g A Bell System Company

digital data processing software system

SOFTWARE
SPECIALISTS

Openings
THE
ELECTRONICS
DIVISION

AEROJET

(25 miles east of Los Angéles)
SOFTWARE SPECIALISTS

Position offers unique opportunity to
work with a small group involved in
development of state-of-the-art develop-
ment, design, coding, and checkout of
the software required to examine mission
data in a real time mode from a sensory
satellite system. Salary is open, depen-
dent on the individual applicant’s back-
ground and capability.

DATA PROCESSING
SPECIALISTS

Primary emphasis is in development of

for a real-time application involving
multi-sensor satellite. Experience in sub-
contract management. AFSCM 375 senes
highly desirable. Minimum 5 years’ pre-
vious expenence in related area wnth
BS/BA in math of science. Eight years’
related experience with MS in math
desirable.

COMPUTER SYSTEMS
SPECIALISTS

Facilitates the solution. of programming
problems at all levels. Implements and
designs computer software systems. Re-
solves equipment operation problems,
and solves application problems. Prepares
and plans software documentation and
establishes standards. Trains personnel to
operate and program equipment. Mini-
mum: BS in Business Administration,
Math or a Science plus 5 years’ of pro-
gtessxve experience. Specialized training
in computer field and/or statistics re-
quired.

Please submit resume,
including salary requirement to:

D.L.Rowe
Mgr., Professional Placement:

AEROJET
GENERAL

P.0. Box 303, Dept. DM
Azusa California 91702

A subsidiary of
The General Tire & Rubber Co.

an equal opportunity employer

CIRCLE 327 ON READER CARD -
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1850’s—the Gold Rush
was in California.

1880’s—the Land Rush |
was in Oklahoma. /

1970’s—the Space Rush
is in Houston.

Ready to pioneer?
Rush to Houston!

If you're the kind who can't sit still when a rush is on,
Houston is the place for you. '

Here at Lockheed Electronlcs At NASA’s Manned
Spacecraft Center.

Here is where things are happening. Where knowledge
is being pushed right over the boundaries.

You can help develop programming systems and advanced
numerical and computing techniques utilizing digital,
analog or hybrid computers for scientific computation, data
acquisition, transmission and processing. Or you can analyze
flight and static test data engineering to determine
performance of vehicle sub-systems. To mention just a few
facets of our overall mission: The successful exploration
of outer space.

You'll get all the responsibility you can handle, and
plenty of encouragement to do individual waork.

You'll have the opportunity, too, to advance your education

LOCKHEED

ELECTRONICS COMPANY

@

—in company sponsored courses or in graduate work at
nearby colleges and universities.

We have regular management training programs in which
we enroll key management and potential management people.

You'll find housing both plentiful and reasonable, just
minutes away-from your work. And sailing, golf, theatres
and museums are only a few minutes further away.

Schools are excellent. In 1966, nearly 10% of the high
school seniors in our school districs were semi-finalists in
the National Merit Scholarship tests, compared with the
national average of V2 of 1%.

So if challenges appeal to you . . . if you want to work
right at the center of America’s aerospace effort, Lockheed
Houston is interested in you.

Send a note outlining your experience and qualifications to
Dean Pearson, Employment Manager.

Do it today.

A Divigion of Lockheed Aircraft Corporation
16811 El Camino Real, Houston, Texas
An Equal Opportumty Employer

June 1968
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By this summer the INFORMA-
TION PROCESSING SERVICES
CENTER' will be running an inte-
grated A Support P

System, with Remote Job Entry
from several stations. Our new
building, (see sketch) which is near
completion, will house this com-
puter complex and its supporting
staff.—But to install and maintain
the sophisticated time-sharing,
batch-processing, conversational and
interactive programming systems,
which the MIT ecommunity expects
to use on this computer complex,

 SYSTEMS
PROGRAMMERS

If you are interested in working with systems concepts that

include multi-processing, multi-programming, access to large
data bases, graphics and dispersed computing in an inte-
grated system—and have at least two years experience in

SCIENTIFIC

Programmer Analyst

Several senior staff positions are available for Scientific
Programmer Analysts to design and implement computer pro-
grams for various scientific projects using third generation
hardware, remote terminals, and time sharing.

Projects include software development, experimental data
analysis, mathematical programming and information re-
trieval. A knowledge of FORTRAN IV and assembly language
programming on a medium to large scale system are re-
quired. An undergraduate or advanced degree in Chemistry,
Physics, Mathematics or Computer Sciences is desirable.

systems programming (preferably with one year direct con-

0
tact with OS360 or TSS360), please contact us. Roche offers attractive salaries, excellent benefits, working

conditions and facilities and an opportunity for personal in-
volvement and growth. We are located in a pleasant suburban

Successful candidates will receive unexcelled career op- community about thlrty minutes from New York City.

portunities and salaries based on experience.

If Interested Please Forward Your Resume To

Send resume and salary requirements in confidence to:
MR. RICHARD G. MILLS
Director of Information Processing Services

Department DS-668
MASSACHUSETTS INSTITUTE OF TECHNOLOGY p
Bldg. 26-269, Cambridge, Mass. 02139 croecseh HOFFMANN-LA ROCHE INC.

Nutley,
An Equal Opportunity Employer % @ utley: New Jersey 07110

Mr. A. E. Griggs, Employment Manager

An Equal Opporisnity Employer

CIRCLE 331 ON READER CARD | CIRCLE 330 ON READER CARD

IN the software spectrum employed by Univac's
commercial and institutional customers, there are
powerful new challenges for systems programmers
and analysts—particularly those with experience in
data processing, management systems, financial
and other business analysis. These positions are
open, varied and rewarding. Univac has unlimited
opportunity for a full professional life among
fellow professionals.

OUT in the far reaches of theoretical, even
visionary, software, Univac welcomes program-

programming
at U N IVAC preprlsic;c;iop'i]c;r']eer the R & D preceding tomorrow’s

- The location: Univac world headquarters in Blue
wor : Bell, Pa., in the choice rural suburbs of Philadel-
’ ° ‘ phia. Benefits are liberal. Please write, including

h ea d q u a rte rs resume and salary requirements, to: L. G. Holllday,

Manager of Employment, Dept.E-105.
- Data-Processing Division

Box 8100, Philadelphia, Pa. 19101
An Equal Opportunity Employer

Systems

A
“rspemv RAND
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CAREER MEMO
To  PROGRAMMERS/ANALYSTS/ENGINEERS
* From EVERETT KELLEY ASSOCIATES, INC.

If your present position lacks professional
motivation . . . NOW is the time to let us
program your professional future . . .

Consult our staff of experienced specialists
who are at your disposal. They will open doors
and arrange favorable interviews with selected
clients, Utilize your total professional capa-

bility in:
* Scientific Pragramming « Digital or Logic Design
+ Real Time Systems « Circuit Design
« Software Development ¢ Commercial Programming
» Operations Research + Mathematics
* Applied Systems « Development Engineering
« Systems Design ¢ Communications
e Consulting » Sales/Marketing

Salary range: $8,000-$30,000. All expenses paid by
client companies (fees, mtervuewmg and relocation).

Submit your resume in strict confidence, including
salary requirements and geographic preference,
directly to Mr. R. L. Keilholtz or Mr. Donald Wayne
or write for our composite resume form A.

EVERETT KELLEY
ASSOCIATES

Consultants to the
Compuier Industry

12} So. Broad Street (Suite3100)
Philadelphia, Pa. 19307

Placement of Computer Professionals since Binac.

CIRCLE 333 ON READER CARD

Computer
Specialists

Programmers e Analysts
o Systems Programmers

1.) Have you designed, developed and/or produced large
scale computer appllcatmns"

2.) As a Systems Programmer do you have a minimum of
4 years’ computer experience with at least 1-2 years in
0/8S? As a Programmer or Systems Analyst do you have
experience in Assembler &/or COBOL languages?

3.) Have you worked with IBM 360 equipment—models
65, 50 or 40 or the equivalents?

4.) Are you seeking a better opportunity with rapidly ex-
panding EDP operation in an installation which is one of
the most sophisticated on the East Coast?

If your answers to these questions are “yes’’, we invite you to send your
resume and salary requirements, in confidence, to Mr. William A. Gatti at

DOUBLEDAY & CO., INC.

501 Franklin Ave.  Garden City, Long Island, N.Y. 11530

An equal opportunity employer

CIRCLE 332 ON READER CARD ,
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Programmers/ Analysts

If you’re interested in
working five years ahead of
the times, learn about
IBM’s Federal Systems Division.

We're working at state-of-the-art levels—and we need pro-
grammers and analysts now. \
Our Federal Systems Division is involved in a series of real-time proj
ects for the Government that are about as advanced as anything in
the field of computer technology today: trajectory analysis, orbit
prediction, multi-programming, multiple-access concepts, acous-
tic instrumentation. And most of this work is being done using
the latest computers and peripheral equipment available. -
Our positions are located in Northern New Jersey and the
Washington, D.C., area.
At IBM you'll find completely company-paid benefits that
include life, medical and hospitalization insurance. IBM also
offers you an exceptional educational assistance program.

Are you one of these people?

We need programmers and analysts with experience in one
of two basic areas: information-handling systems and sci-
entific-engineering programming.

Ideally, you should have a Bachelor’s degree in Mathe-
matics, Physics, Engineering, Economics, or Statistics.
(Equivalent experience in some instances is acceptable.)

- You should have at least one year’s experience.

Contact IBM today. '

If you're interested in one of the hottest careers

going in computer technology, we want to talk to

you. Send a brief resume to: Mr.J.E Ryan, IBM

Corporation, Dept. BF1017, 18100 Frederick

Pike, Gaithersburg, Maryland 20760.

It could be the most important

resume you've ever written. EM ®
An Equal Opportunity Employer
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""Wide-Open’’ new field for
career-minded EDP specialists

PROGRAMMER ANALYSTS/
SYSTEMS ANALYSTS

WITH 2-5 YEARS EXPERIENCE.

New York City sets the pace for municipal
EDP. 42 computers now in use. New IBM
360-30 and 40 in operation in Finance Ad-
ministratiqn.

Exceptional promotion and professional
advancement opportunities. New openings
are being created at several levels, to han-
dle projects such as:

e Converting large scale manual systems
to EDP
2 e Designing information systems using
random access
o Data terminal utilization
¢ Designing tax and revenue models
Also openings for person with manual sys-

tems experience, some knowledge of com-
puters.

Salaries open—attractive to the Analyst at
this career stage. Plus_excellent Civil Ser-

. vice benefits (4 week vacations). Regular
salary reviews; professional development
program. Please send confidential resume,
indicating salary to Mr. William Reilly,
De6.

NEW YORK CITY

FINANCE ADMINISTRATION
Room 500, Municipal Building

Chambers and Centre Sts., N.Y., N.Y. 10007

An Equal Opportunity Employer

CIRCLE 334 ON.READER CARD-

WHAT IS YOUR TRUE WORTH?

FRE

Every month, in the privacy of your own home, J'ou
can evaluate the nation’s finest openings in the data
processing field. Cadillac, the nation’s largest execu-
tive and professional placement service, represents the
majority of the nation’s top companies. Their best jobs
at salaries from $6,000 to $75,000 appear in our
monthly Data Processing Opportunities Bulletin.

Data Processing
“Opportunities Bulletin

Our placements show that the avers;ie data process-
ing man is worth 10% to 20% more than his present
income. The Bulletin helps you evaluate yourself in
today’s market. Both the Bul.l}(;tin and our confidential
placement service are free. Client companies pay all
costs.

For your free Bulletin, without any obligation circle
Subscriber Service Card No. 306. Please use home
address only. -

LON D. BARTON, President

Cadillac Associates, Inc.*

29 E. Madisen Bldg.  Chlcage, Ill. 60602
Flnanclal 6-5400 '

® “Where More Executives Find Their Positions Thas Any-
where Else in the World.”

CIRCLE 306 ON READER CARD
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the% forum

The Forum is offered for readers who want to express 1helr opinion on any aspect
of information processing. Your contribution are invited.

A FOOTHOLD,
NOT A HANDOUT

Between 1870 and 1920, 20 million
-immigrants came to this country. They
were absorbed into the economy with
little trauma—waiting for them was an
abundance of unskilled jobs. Many im-
migrants, in fact, were actually met at
Ellis Island and escorted to the mining
regions and factory towns. The mines,
mills and factories could accommodate
them’ all, and such folk organizations

as the church and city hall were there .

to help. Assimilation was easy in.those
days. The newcomers were eager to
become Americans, they could easily
find work, and the Promised Land ful-
filled its promise.

Today we again have waves of mi-
gration, this time from the rural South
to the industrial North, and though the
numbers are much smaller this fime the
result is disastrous. Among other prob-
lems, all those unskilled jobs are now
gone. Automation in some form or an-
other has wiped them out. For the new
immigrants, the Promised Land is a

waste land, and we see them stacking .

up in slums, rotting with ennui. Their
bitter wrath has touched all our lives.

We in the computer industry, who
owe so much to automation, may feel
that we also owe something to those
who have been displaced.

Most pitiful is the flight of the eager,
able ones who would' and could move
upward out of the morass. Life for them
has always been one big vote of non-
confidence and now resentment of riot-
ing makes things even‘tougher for them.
The computer industry should study the
situation of these people with potential
but who are at the moment stuck;
people who are strongly motivated but
have inadequate training; people who

have made a start on the upward path

but .who have met discouragement;
people with the ability to hold down
decent jobs but who need at least an

even break. In short, people who want

a foothold, not a handout.

A momentous idea presents itself
when we consider the labor shortage
in the data processing industry. Here

180

are positions to be filled. And here
are potential employees. By 1971, the
federal government hopes to create
500,000 new jobs. The computer indus-
try should undertake to create 500,000
new people.

Visualize a huge training program,
separate and unique to the computer
industry. We should create it and ad-
minister it quite apart from any similar
efforts of state and industry. The situa-
tion calls for a fresh effort, and who
better to create it than the people of
the computer industry?

This trainee program should be un-
dertaken by individual companies on
their own initiative, with the teaching
material centrally developed and dis-
tributed. This could be produced by a
professional association within the in-
dustry, or by a computer manufacturer.
It should include the following points:

Description of ‘each position in the
industry, including everybody—code
clerks, machine operators, techni-
cians, programmers, etc.

Aptitude tests for all of the above.
Teaching materials: manuals, films,
visual aids, problems.

Teachers’ manuals for present per-
sonnel to use in teaching and coach-
ing the trainees.

While this material is being devel-

"oped, another company could be put-

ting together a mailing list. This should
include everyone who builds, services
and operates a computer, and every-
one who deals in software. A newsletter
should go out to this list regularly—a
progress report, encouraging partici-
pation. The first several issues should
include a questionnaire asking about
the degree of .interest, projected num-
ber of trainees, suggestions. The orga-
nization that develops the mailing list
could also distribute 1he’ material upon
request, but another organization, a
trade magazine, for instance, could
write and print the newsletter.

For our industry to go into the teach-
ing business is rather a large order, but

the fact is that outside educational sys-
tems are unable to meet the demand
for ready-trained personnel anyway.
We will perforce have to do our own
training.

There is a more profound consider-
ation. Qur industry has sown and har-
vested automation. We have profited
immensely. We actually do ‘have a

-moral obligation to. put something

back.

Duty is lightened by the pleasure of
a fascinating challenge. How best to
coach the trainees with present person-
nel? Some willing and able staff might
want to take it on rotation, say a month
at a time. Such an experience could
really shake up the average desk-
bound programmer. Some larger com-
panies might want to hire or train their
own full-time teachers. Some teaching
methods are better than others, and the
best methods haven’t been invented yet.
This is one of the key points of this
idea: for the computer industry, by
launching a separate and unique train-
ing program, to hit upon the best
methods.

One thing need not be minimized:
an operation of this scope has all the
makings of a terrific headache. Fur-
thermore, by its very nature it is fraught
with disappointment. That is no reason
not to wade right in, however. In “Clos-
ing the Ring,” Winston Churchill said of
Americans, “Their national psychology
is such that the bigger the idea, the
more wholeheartedly and obstinately
do they 1hrow themselves into making
it a success.”

Furthermore, the money side of the
picture may not be ignored. A portion
of this program will simply not be
profitable, in terms of corporate in-
come. With most of us, the notion of
relaxing the drive for profit causes a
certain hesitation, if not downright
pain. And how do you keep the stock-
holders from turning ugly? Legnslanon
has already been introduced to pro-
vide tax credits to private industry to
encourage exactly what we have de-
scribed above. Other federal aid being
considered includes subsidies and some
form of special immunity from stock-
holder action. '

"'There is a mass of people who only
want the foothold that we can provide.
Qur industry needs the personnel that
it can create from these people. In
every possible way, in this most difficult
of all possible worlds, this idea and the
computer industry were made for one
another.

—CAROL P. HANSEN

DATAMATION
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The Ferroxcube FI-

- A fast memory
ataslow price

(It runs like a Lotus Ford—costs like a Rambler American.) |

As a matter of fact, it's impossible to
beat the FI-3 on a speed-to-cost ratio.

Now even if you have a fast speed
requirement and a slow speed budget
you can afford the advantages of core
storage design over electromechanical
techniques: speed, random access,
non-dissipative, non-volatile...to name
a few. And because they are mass pro-
duced, reliability is higher than core
storage systems built on a one-at-a-
time basis. )

Here are the facts:

Storage Capability: 1K x 6 bits to
4K x 18 bits. : '

Cycle Time: 3 micro-sec full cycle;
2 micro-sec half cycle. .
Electronics: Complete; all IC's ex-
cept for the current drivers. 0 to 50°C
operation. : ‘
Timing: Multi-mode with full or half
cycle option.
Construction:

3D, 4-wire, 30-mil

low temperature coefficient cores.
Power: Only +6 and —12 volts input
required; power modules self-contain-
ed (optional). ‘
Size: 5%4” high in 19” rack including
power, address register, or sequential
counter and memory retention features.

Delivery: Less than 60 days.

Price: 4K x 18 bits—$4000.00. Low-
est price in the industry!

Incidentally, the FI-3 series expands
Ferroxcube's Catalog of 513 standard
memories by over 100 new types. If
you'd like the facts (and prices) on any
of them, including the new FI-3, give
us a buzz,

Here's a once in a lifetime opportu-
nity to drive a high speed model at an
economy price.

Ferroxcube®

Systems Division, Englewood, Colorado

Albuquerque—Electronic Enterprises, (505) 256-1585; Baltimore—Eastern Components, (301) 322-1412; Encino, Cal.—(213) 788-2060; Englewood, Col.—(303) 771-2000;
Houston—Noakes Engineering, (713) 529-6213; Irving, Texas—Noakes Engineering, (214).255-0441; Lansing, Mich.—(517) 482-7140; Minneapolis—(612) 920-7955; Northlake,
111.—(312) 261-7880; Orlando—(305) 841-6380; Philadelphia—Eastern Components, (215) 927-6262; Phoenix—(602) 264-3120; San Francisco—Wm. J. Purdy Agents, (415)
863-3300; Saugerties, N.Y.—(914) 246-2811; Union, N.J.—(201) 964-1844; Waltham, Mass.—(617) 899-3110; Toronto, Ontario—Philips Electron Devices, Ltd., (416) 425-5161.
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