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The mystery of Stonehenge.

Even the world’s most famous -
special-purpose computer -
soon outlived its usefulness.

There’s a lesson in there
somewhere.

The Varian Data 620/i. 18 months old. Over 450 delivéred.
And no mystery at all.

More than 3,000 years ago, Stonehenge did a crude but incredible job too. Because the general purpose 620/i has
incredible job of computing a variety of things. a bigger instruction set than any other computer in its
Today, the system-oriented Varian Data 620/i does an  class. 1.8 usec. cycle time. 16/18 bit words. 4-32K memory.
Easy interfacing capability. Multi-level priority interrupts.
Field-proven software. 10%2 inches of rack space.

The Varian Data 620/i is a very timely computer. And it
costs $13,900 with 4K 16-bit memory and ASR 33 TT. Less
than any other computer in its class. Write for your
brochure today. You'll get more than the time of day.

varian data machines

a varian subsidiary
2722 Michelson Drive/lrvine/California 92664
(714) 833-2400

SALES OFFICES: U.S., Santa Monica and San Francisco, Calitornia; Vernon and Westport, Connecticut; Chicago, lllinois; Houston, Texas; Fort Washington, Pennsylvania; Washington, D.C..
Waltham, Massachusetts; Fort Lauderdale, Florida. INTERNATIONAL: Australia, Belgium, Canada, France, Germany, India, Italy, South Africa, Sweden, Switzerland, United Kingdom and Ireland.
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Tally makes the broadest line of data communications
equipment on the market today. Our systems take source
data from perforated tape, magnetic tape, or punched
cards and transmit it at 1200 words per minute (12 times
faster than TWX) over ordinary telephone lines. The new
Tally Serial Printer prints out hard copy data at 60
characters per second. The 4031 ““stand alone” send /receive
Digital Tape Terminal operates with any of our
transmission systems to provide computer compatible
1/2" magnetic tape for IBM 7 and 9 track formats.

Our Seattle Test Center works with our nationwide network
of service stations to solve any maintenance problem
quickly and economically.

For full information, please write or call Tally Corporation,
1310 Mercer Street, Seattle, Washington 98109.

Phone: (206) 624-0760. ‘

Or contact one of the regional offices:

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

Chicago: 33 N. Addison Rd., Addison, Ill. 312-279-9200

Los Angeles: 1222 E. Pomona, Santa Ana 714-542-1196

Seattle: 1310 Mercer St., Seattle, Wash. 206-624-0760

Washington, D.C.: 1901 Ft. Myer Dr., Arlington, Va. 703-525-8500
England: 6a George St., Croydon, Surrey (01) 686-6836

TALLY
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VIATRON System 21 is whatever you make it

VIATRON System 21 provides desk-top data
entry, recording, editing, formating and display
capabilities for $39-a-month.

The basic System 21 building blocks that give
you these capabilities include:

— A $20-a-month microprocessor with built-in
computer logic to provide fill-in-the-blanks
formating so any clerk can prepare computer
input and verify her work. With this micro-
processor, System 21 completely bypasses
keypunch/verifier and key/tape operations to
cut computer input costs in half.

— A $5-a-month keyboard that changes, at the

touch of a shift key, from a typewriter to a-

keypunch layout.

— A $5-a-month video display that will show up
to four standard data records at a time. The
microprocessor provides the necessary logic
to alternate the lines of the “write” and “mas-
ter” records so preparing computer input be-
comes simply a matter of filling in the blanks,

— Two VIATAPE recorders costing only $4 a
month each. One recorder can be used for
reading program and format records stored on
a VIATAPE cartridge. The second recorder
captures data for error-free translation to
punched cards or IBM-compatible tape.

In addition, by adding other System 21 building
blocks you can create:

— An on-line computer input system. (Add a
System 21 communications adapter renting
for as little as $25 a month.)

— A printing system. (Add a System 21 printing
robot to drive your Selectric typewriter. $20
a month.). ‘

— A visuadl intercom system driving up to 24
commercial television sets. (Add two System
21 RF modulators. Each drives up to 12 TVs.)

— A bidirectional VIATAPE-to-punched-card or
VIATAPE-to-IBM-compatible tape translation
system. (Add a $100-a-month VIATAPE card
translator that drives an IBM 29 card punch at
capacity or 10 cards per minute. Or, a $250-a-
month VIATAPE tape translator— transcribes
1000 80-character data records in 30 seconds.)

VIATRON does not require long-term lease agree-
ments but a rental agreement with a 30-day can-
cellation clause:

In addition, VIATRON provides standby service.
With every 50 units you rent, we will give you —
at no charge — two additional standby units so
that you will not lose time due to malfunctions. If
one machine breaks down, you just plug in a
spare.

For more information about this unique service
policy, about the VIATRON Rental Agreement or
the ways System 21 components can be used to
solve your most pressing data management prob-
lems, write VIATRON Computer Systems Cor-
poration, Dept. D-3, 105 Terrace Hall Avenue,
Burlington, Massachusetts 01803.

VIATRON;

SYSTEM 21
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CACI
Announces a New Course on

INTRODUCTION

to

SIMULATION

Using GPS'S

(X X

Plus New

SIMSCRIPT L5

and

SIMOPTIMIZATION *

Course Dates

THE SIMSCRIPT 1.5 COMPILER FOR IBM S§/360 IS AVAILABLE

INTRODUCTION TO SIMULATION USING GPSS
— Offered for the first time — a Four-Day Course on
Simulation as an Aid to Management. Intended for
Corporate Planners — Operations Research Analysts —
Management Scientists — Consultants — Military Offi-
cers — Government Officials — Managers — Project Lead-
ers and Others.

No. 2 Washington, D.C
No. 3 Los Angeles

May 6-9, 1969
September 9-12, 1969

SimOpTiMIZATION* TECHNIQUES — A Three-Day
Course on Automatic Optimum-Seeking Procedures for
Simulation Models.

No. 7 Los Angeles
No. 8 Washington, D.C

April 9-11, 1969
August 6-8, 1969

SIMSCRIPT L.5*—Training Courses for Programmers
— Operations Researchers — Management Scientists —
Software Specialists — Simulation Project Managers.

No. 30 Washington, D.C........... April 21-25, 1969
No. 31 Los Angeles................July21-25, 1969

No. 32 Washington, D.C September 22-26, 1969

C.A.C.L

CONSOLIDATED ANALYSIS CENTERS INC.

Corporate Offices: 225 Santa Monica Blvd., Santa Monica, Calif. 90401 (213) 451-5771
Washington, D.C. Offices: 1815 No. Fort Myer Dr., Arlington, Va. 22209 (703) 527-8012

“*Trademarks and Service Marks of C. A.C. 1.
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Hutomatic
Flomcharting

Solve Your Documentation Problems with AUTOFLOW®!

AUTOFLOW Is Now In Use At Over 400 Installations

SINCE ADR SERVICES WHAT IT SELLS ... ADR backs AUTOFLOW with “life-
time-guaranteed maintenance” and supplies manuals, full maintenance and
support. ADR guarantees to keep AUTOFLOW operational with all S/360
operating systems and to upgrade AUTOFLOW if there are COBOL, FORTRAN,
or PL/1 Language changes.

Two IBM 360/40’s in Washington and an IBM 360/50 in Princeton support
ADR'’s proprietary software development and AUTOFLOW sales.—

Users agree that they’re enjoying ultimate performance in automatic flow-
charting — with AUTOFLOW, the Computer Documentation System that
accepts FORTRAN, COBOL, PL-1 or Assembly language and produces two
dimensional flowcharts accurately, completely, and effortlessly.

AUTOFLOW is available on lease or service basis for IBM System/360, 1400
and 7090 series, RCA Spectra 70, and Honeywell 200 Series.

A new, speedy 360/DOS AUTOFLOW is now available to new and existing
users.

Contact us today for your free AUTOFLOW demonstration or 30 day trial.

.! APPLIED DATA RESEARCH, INC.
lk ROUTE 206 CENTER, PRINCETON, N. J. 08540  PHONE: 608-921-B550

Offices in principal cities throughout the world.

ADR is an equal opportunity employer
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TOWARD A STANDARD STANDARD, by Howard Bromberg.

It’s time that some standard procedures be applied to the process of estublishing
standards.

THE FEDERAL GOVERNMENT AND COMPUTER COMPATIBIL-
ITY, by Congressman Jack Brooks.

As an active participant in pressing for compatibility standards, Congressman
Brooks assesses the need and the benefits to be gained.

THE NEED FOR ADP STANDARDS IN THE FEDERAL COMMU-
NITY, by Joseph F. Cunningham.

The federal government’s huge collection—and wide assortment—of computers
has prompted specific orders for standardization.

INFORMATION PROCESSING STANDARDIZATION: AN EVAL-
UATION, by Alexander C. Grove.

It's a long and tortuous road to reaching a standard; here’s why, with suggestions
for improvements.

COMPUTER SYSTEM STANDARDS FOR A LARGE ORGANIZA-
TION, by W. Barkley Fritz.

After moving in the direction of a super-computer, Westinghouse Electric Corp.
chosie a set of corporate computing standards, smaller machines, and multiple
vendors.

SERVICE BULLETIN, by A. F. Kochman.

Primitive as it was, the first in-car computer for the VW 1600 showed us the
way to continual progress.

COMPUTING AT STANFORD, by Edward A. Feigenbaum and

Norman R. Nielsen.

A current status report on the university’s multiple computer activities that include
three major facilities and many smaller machines, serving over 5000 users.

DATA TRANSMISSION AND THE FOREIGN ATTACHMENTS
RULE, by Philip M. Walker, Stuart L. Mathison, and Malcolm M.

Jones.

A comprehensive discussion of the background and probable effects of the FCC
proceedings on the relation of computers, communications, and foreign at-
tachments.

ADP SUPPORT OF GOVERNMENT LOGISTICS SERVICES, by C.

R. Niemann. ,
The Defense Logistics Services Center in Michigan uses the bulk of its ADP
resources to maintain the Federal Supply Catalog Systems — the Sears, Roebuck
of the military marketplace. -

SECOND CONFERENCE ON APPLICATIONS OF SIMULATION.
A report from the conference chairman,
THE EVOLUTION OF NUMBER SYSTEMS, by Donald E. Knuth.

From Babylonia to von Neumann, an historical account of how the development
of various number systems has paralleled the development of the civilizations
which produced and used them.

NEWS SCENE

DPFGG adds its anti-IBM law suit to that of CDC, and Justice looms in the
wings . . . An old pro hopes to use two gimmicks to combine Redcor and Decade
Computer into a winner . . . Users are leery of the FCC’s acceptance of Ma
Bell’s foreign attachment tariff proposals . . . Management conference meets for
second consecutive time and looks at MIS.

SYSTEM SPOTLIGHT

The IBM 1800-controlled radio telescope at the Air Force Cambridge Research
Laboratories is being used to study solar flares in hopes of learning to predict
extremely dangerous proton radiation, for the protection of Apollo astronauts.

datamation departments

9 Calendar 179 Books

11 Letters to the Editor 187 People ,

17 Look Ahead 193 World Report

21 The Editor’s Readout 199 Washington Report
109 News Briefs 214 Datamart
147 New Products 219 Index to Advertisers
169 New Literature 223 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 1/0. A complete line of /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

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.

0;

machine:
aided
drafting

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 . # d“q&
analysis - YRR P RINIY
NI, Wy Lilve. NS pILEY
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calendar

DATE TITLE

Mar. 26-28  7th Annual Symposium
on Biomathematics and
Computer Science in
the Life Sciences

May 7-9 Int'l Joint Conf.
on Artificial
Intelligence

May 14-16  Spring Joint Computer
Conference

May 19-21  National Ael;ospace
Electronics Conf.

June 16-18  Int'| Symposium on
Computer Applications
in Earth Sciences

June 16-19  Int'l DP Conference
& Business Exposition

June 30- Conf. on Applications

July 1 of Continuous System
Simulation Languages

Aug. 5-8 World Conference on
Records

Aug. 19-22  Western Electronic
Show and Convention

Aug. 25-29 Datafair 69

Aug. 26-28  National Conf. &
Exposition

Sept. 1-5 Int'l Congress on

Cybernetics

February 1969

LOCATION

Houston

Wash., D.C.

Boston

Dayton

Lawrence,
Kansas

Montreal

San Francisco

Salt Lake City

San Francisco

Manchester,
England

San Francisco

SPONSOR/CONTACT

Dean, Univ. of Texas
Grad School of Bio-
medical Sciences, Div.
of Continuing Educ.,
P.O. Box 20367,
Houston, Texas 77025

D. E. Walker, The MITRE
Corp., Bedford, Mass.
01730

AFIPS, 210 Summit
Ave., Montvale, N.J.
07645

NAECON, 124 E.
Monument Ave.,
Dayton, Ohio 45402

Kansas Geological
Survey & Int'l Assn. for
Mathematical Geology/
D. F. Merriam, Univ. of
Kansas, Lawrence

66044

DPMA, 505 Busse Hwy.,
Park Ridge, Ill. 60068

SHARE, ACM, IEEE,
SCi/H. Hixson, Simula-
tion Center (ACLS), .
Wright Patterson AFB,
Ohio 45433

The Genealogical
Society, World Conf. on
Records, 79 S. State St.,
Salt Lake City, Utah
84111

WESCON, 3600
Wilshire Bivd., Los
Angeles, Calif. 90005

The British Computer
Society, 23 Dorset Sq.,
London, N.W. 1,
England

ACM 69, P.O. Box
2867, San Francisco,
Calif. 94126

London, England The Inst. of Computer

Sciences/J. Rose,
College of Technology
and Design, Blackburn,
BB2 1 LH, Lancashire,
England

communications
multiplexer

In fact, if the TTC-1000 Concentrator
doesn’t end up putting some of the
dollars you are spending for communi-
cations back in your pocket, there’s
really no reason to have one in your
system.

The TTC-1000 pays for itself in just
months because its price is low. And,
with its low cost, it’s surprising how
little data traffic you have to multiplex
before you begin to reap significant
communications savings.

With the TTC-1000, you get the flex-
ibility to multiplex 2 to 38 channels
into a single voice grade telephone
circuit. You can intermix data speeds of
110, 135 or 150 bps. You get powerful
error control to stop terminal discon-
nects. With its EIA interfaces, it is com-
patible with terminals such as the TTY
Models 33 and 35, IBM’s 2740, Friden’s
7100 and many others.

We'd like to tell you more about
the TTC-1000 and communications
economy. We want to put some free -
multiplexers in your system and a few
dollars back in your pocket. Call or
write: Tel-Tech Corp., 9170 Brookville
Road, Silver Spring, Maryland 20910.
Telephone (301) 589-6035.

T10
O s

>

<E\ECOAy,
190700
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TESTPAK’
ELININATES
50% OF YOUR
PROGRAMMING 8
TEST 8

:}&'

WE INSTA”_ | | TESTPAK® WILL: REDUCE COMPUTER
L TIME @ REDUCE PROGRAM

vo“ EVALUATE TURNAROUND TIME ® PERMIT
‘ CONTINUOUS JOB STREAM TESTING

oN Youn _ . @ ELIMINATE OPERATOR lN'l"ERVENTION
v t ' ® SELECT REPRESENTATIVE TEST DATA
SYSTEM ‘ FREE ® GENERATE ALL TYPES OF DATA
9lol <o INLL FILES ® ELIMINATE LIVE FILE TESTING
e - - ® PROVIDE AUTOMATIC TEST DATA
OF CHARGE! ¢ ,, DOCUMENTATION |
TESTPAK® is now in use in installations from

- Coast to Coast. Write or call today and we will

install it on your machine for evaluation by you,

absolutely free of charge.

CMC offers ‘‘total systems capabilities’’

with its offices at these locations:

® CORPORATE: 470 Mamaroneck Avenue,
thte Plains, New York 10605, 914 /428-0400

o NEW YORK CITY: 866 Third Avenue, 4
New York, New York 10022, 212 /688-0520

® | OS ANGELES 1633 Westwood Boulevard,
Los Angeles, California 90024, 213/272:1181

© COMPUTATION CENTER: 100 Merrick Road,
. Rockville Centre, New York 11571, 516/ 764-2800

COMF’UTCR PﬂETHODB vCORPORATlON'

A Subsidiary of Coburn Corparation of America
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more on pl/I
Sir:
At the time of this writing (early De-
cember ’68), the technical question of
PL/Ts adequacy as stated in the
December Editor’s Readout is still un-
answered. Indeed, it will remain un-
answered until vsasi—and the associa-
tion of computer manufacturers that
sponsor it—are coerced into conducting
and publishing a comprehensive, ob-
jective report on the suitability of PL/I
for standardization.

Notwithstanding my personal belief

-that the above will never occur, I

would like to attempt to clarify a basic
point of potential confusion. This in-
volves the “technical question” men-
tioned in your December editorial and
alluded to in the January letter by the
sHARE PL/I  Project Manager. Es-
sentially the muddle concerns the dif-
ference between the adequacy of PL/I
as a language for the specification of
solutions for a large variety of com-
puter-based problems versus the suita-
bility of PL/I as a language for stan-
dardization. All of the so-called tech-
nical questions fall within the former
category and this category is only one
input to the latter question.

The question that must be decided
is whether PL/I should be standard-
ized now. Not whether it is a suffici-
ently rich, powerful and marketable
commodity. Certainly a case could be
developed for the linguistic elegance,
richness, semantic balance, etc., of
Esperanto. However, the consideration
of its standardization involves addi-
tional factors.

So must it be with PL/I. We know
what these additional factors are. For
some reason, we persist in avoiding
them. Perhaps the decision concerning

- the suitability of PL/I for standardiza-

tion should be accomplished by a dif-
ferent organization than the one re-
sponsible for the actual standardiza-
tion effort.

Howarp BROMBERG

San Francisco, California

Sir:

Despite the fact that I was one of
the original 3x3 and therefore in your
eyes biased, I must take exception to
your December editorial which en-
dorses the delay of the PL/T standard-

ization effort. The main objective of
standardization is to attain program
compatibility. This compatibility will
ease program exchange and increase
longevity by making the program tran-
sition to new environments economic
and less traumatic. Thus the earlier a
language can be standardized, the
more effective the standards will be.
Experience with the time-consuming
efforts needed to standardize FORTRAN
and coBoL certainly can be traced in
large measure to the large vested in-
terests in dialects and implementation
peculiarities that were in existence
when the efforts were begun. Stan-
dardization is arduous at best, but the
sooner it is begun the smaller the back-
log of programs to form a millstone
around our necks.

Up to now PL/I has only been avail-
able on a very small number of systems
— primarily those available to sHARE
and GUIDE members. While this cer-
tainly leaves a great part of the data
processing community without acces-
sibility to the language, those that can
use it cover the broad spectrum of user
functions. While most sHARE and GUIDE
attendees are primarily oriented toward

large computer systems, many also
have the responsibilities of small and
intermediate systems within their or-
ganizations (this has been true of four
of the last six sHARE Presidents). The
language’s acceptance and use by these
people despite the initial implementa-
tion drawbacks speaks well for its
capabilities. A standardization effort
now will broaden the user base by in-
volving users and implementors who
haven’t yet been involved.

'Finally, I must correct a small de-
tail in your editorial concerning the
initial language specifications. While
we had been briefed on the 360 archi-
tecture, our designs did not reflect
either its attributes or shortcomings.
We would never have introduced, for
example, interrupt handling, the great

<€~ FOR COMPUTER METHODS CIRCLE 11 ON READER CARD

proliferation of internal formats, nor
dynamic storage allocation, if it had.
Rather we hoped to show the need for
certain facilities regardless of machine.
While it is true that some items dealing
with data ranges peculiar to the 360
did inadvertently appear in our initial
draft, these were corrected in the sec-
ond version.

Let me end therefore with an urge
that you reconsider your position and
work toward a start on standardization
for PL/I.

B. A. ROSENBLATT
San Francisco, California

matter of tact

Sir:

I enjoyed Mr. Hearn’s article “ract
Will Improve Your Input Data” in the
December issue. It is unfortunate that
Mr. Hearn did not cover more fully the
human factors in implementing TACT.
I assume that a system named TACT
places special emphasis on the human
aspects of tact. Perhaps Mr. Hearn can
write a follow-up article discussing the
human factors.

I would be particularly interested in
learning if there was any employee re-
sentment to being impartially “rated”
by a machine. How has the new rating
system affected morale? I have met
some excitable people who become
very upset if their chances for ad-
vancement or possibly their jobs were
jeopardized by a grade from a com-
puter.

Another interesting area for Mr.
Hearn’s next article would be.TAcT’s
procedure for handling incorrect error
rates. How does Tact inform em-
ployees that an error charged to a do-
cument was actually caused by a pro-
gram logic error or an operator loading
input out of sequence? An employee
with a high Tact error rate could
mistakenly blame isolated program
bugs for his poor performance. Subse-
quent discussions on the matter with
local union officials or employee repre-
sentatives would require TACT to live
up to its name.

One final topic Mr. Hearn could
write about is controls. I wonder if any
unscrupulous employee has been
caught resubmitting old data in order
to improve his error rate.

NAaTHAN PARTOS
Dublin, California

not in seattle

Sir: .

In the December 1968 issue, you
printed an item in the Look Ahead
Section under the title “Putting the

11
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7.25 million bit capacity,

no bigger than a breadbox.

No kidding.

The new low-priced Bryant
CPhD packs 192 data tracks
(in a 10” drum) with Read,
Write, and Select Elec-

tronics. At an average
positioning time of 40
milliseconds.

Just right for small and
medium-size data processing
applications.

How do we do it? With Series
9000 integrated electronics
—our new monolithic
circuitry that’s also more
reliable and economical than
conventional circuits.

And far more flexible. The
mini-giant can be interfaced
to nearly any computer

(new or only a gleam

in somebody’s eye).

Sound too good to be true?
Contact your local Bryant

BRYANT

COMPUTER PRODUCTS

Pl O
:xé!??%oﬁ
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sales office or write
Ex-Cell-O Corp., Bryant
Computer Products,

850 Ladd Rd., Walled Lake,
Michigan 48088. You’ll be

a “‘Bryant Believer’’ before
you know it.

DATAMATION
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Tiny Businessman On-Line.” While we
appreciate the informative nature of
the piece, we wish to correct what ap-
peared to be misunderstandings.

Geran Applied Systems, Inc., has
its headquarters in New York City and
does not have offices in Seattle. Geran
has acquired the exclusive rights for
service bureau use of a proprietary sys-
tem from a Seattle-based manufacturer.
The system uses a Honeywell process
control computer, with a proprietary
high-speed scanner. .

We have definite plans to open in
other major cities besides Los Angeles
in the very near future. In fact, the
next three offices are scheduled to
open in the first quarter of 1969.
ANDREW GYENES, PRESIDENT
Geran Applied Systems, Inc.

New York, New York

re-reaction
Sir:
In response to a letter to the editor
(Jan., ’69) from Mr. Gil Mohr regard-
ing my article on the time-sharing
market (Nov., '68).

I'm not sure whether Mr. Mohr is
more displeased with my methodology
or conclusions. Concerning the latter,

my finding that time sharing has lim-
ited attractiveness is highly qualified;
it is not an across-the-board general-

ization. Essentially, I believe that the

individual who has not used a com-
puter previously, in any form, will not
readily become a time-sharing sub-

February 1969

scriber. This would apply to the over-
whelming population of business and
professional types but probably not to
the engineer, scientist, or, generally,
the mathematically-oriented individ-
ual. This “uninformed” market, as I
called it, will require some hard mar-
keting. Apparently, Mr. Mohr agrees,
since he states, “I would starve by
wasting my time on them.”

Concerning technique, I clearly
specified the major mechanical details
of the study. Of course, it has its lim-
itations but I doubt if a nationwide
survey would introduce many changes.
For the significant conclusions, there
was total reinforcement. And the sur-
vey information, both statistically and
qualitatively, formed only part of the
analysis. Discussions with personnel
from on-line time sharing centers and
some sober reflection on the subject all
concur: for the audience depicted,
time sharing is not a “natural.”

Mr. Mohr has reinforced my argu-
ment by seeking clientele where the
marketing task is minimal. I wonder if
time sharing can ever fulfill its original
potential unless someone moves into
the uncongenial environment where
the user has had no previous dialogue
with the computer community?
HeRBERT S. KLEIMAN

Columbus, Ohio

keeping it simple

Sir:

This is in response to Prof. T. R. Hoff-
man’s Letter to the Editor (Jan. 69, p.
13). The following comments are not
in the way of a “rebuttal” but possibly
an elucidation.

I appreciate, and agree with, the
comments made by Prof. Hoffman. His
solutions are simpler in some cases by
virtue of having effectively re-intro-
duced the “don’t cares” in my Step 4
(page 48). This will not affect Sa,Ra, Ts,
Is, Ks, Ds, Ss, Rs, Ju, Ks, Sc, Re, Jo,
Ke, and De. It will, though, change
T: from AB + BC to AC

(saving 4 diodes).

D:e from AB + BC to AB + C
(saving 2 diodes)
Tc from ABC + ACto AB + AB

or AB + AC
(saving 1 diode either way)
I did not take what in my presenta-
tion would have been this additional
step, mainly in order to keep it as sim-
ple as possible—in the non-Boolean
sense. I made a point of developing,
independently, the Application Equa-
tions and the Characteristic Equations,
and only then merging them. An ex-
perienced logical designer can be more
efficient in both writing and the use of
(Continued on page 185)

MASTECH

COMPUTER SYSTEMS

THE
COMPLETE
SOFTWARE
COMPANY

Provides America’s blue
chip corporations with the
latest advances in:

e Systems Support

Programming Assistance
implementation
e Client Education

Software Research

SOFTWARE PACKAGE

MASCHECK—is a compre-
hensive payroll package
economically written in 32K
Cobol for the IBM System/
360 Model 25 through the
largest machines in the Sys-
tem/360 line. It can be
modified to run on other
third generation equipment
as well. MASCHEK is de-
signed to handle the most
complex multi-plant and
multi-state payrolls, em-
bracing standard deduc-
tions and labor distribution.

Reader Service Card No. 13

For more information call
or write Earl Jacobson today!

MASTECH

COMPUTER SYSTEMS
7026 W. North Ave.
Chicago, Ill. 60635
(312) 622-9444

MASTECH

Symbol of
Excelience
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We took engineering,

software and
our middle name:

DATAMATION



hardware, and

combined them into
General Automation, Inc.
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Our name, General Automation, Inc., covers a
lot of ground. So we put a lot into it. In all three
important areas, engineering, hardware, and
software, we have automation experts of national
stature, supported by outstanding talent; struc-
tured organizations, each operating as a sepa-
rate division. All dedicated to providing definitive
service in any automation project.

Directed by William Beyer (Left), our
engineering service covers feasibility studies,
process analyses, system syntheses, and design,
development, installation and “turn key" of all
elements for an automated function. Mr. Beyer
is well known for his management of major sys-
tem developments in the utility, petro-chemical
and steel process fields.

Dr. Robert Jackson (Center),is responsi-

“ble for the development of our powerful family

of digital .automation hardware. Including the
SPC-12 Automation Computer, the smaller
SPC-8 digital computer, the uniquely conceived
family of economical system interface units, and
the selection of versatile system accessories.
Dr. Jacksaon has gained wide recognition for his
inventive contributions to the development of
computers and controllers in many major
installations.

Under Tomas Glass (Right), our soft-
ware department performs solution program-
ming, automation programming, and product
software development. Dr. Glass has earned a
national reputation for his theoretical and applied
work in systems and computer programming.

Each of the activities represented by
these men and their associates is available to
you separately or together to meet your indi-
vidual requirements. If you are contemplating an
automation project, or would like assistance on
any aspect of such a project, engineering, hard-
ware, software, or all three, call on General.
Automation, your automation partner.

Pictured is our SPC-12, a byte-oriented
automation computer. lt's powerful and reliable,
easy to program and easy to use — only $6400.
Write for our new SPC-12 brochure.

GENERAL AUTOMATION, INC.

Automation Sci Divisi
706 West Katella, Orange, Calif. (714) 633-1091

15



Introducing _
the democratic

Disk FORTE. The first data base
management system based on
freedom of choice.

You're free to choose an
organizational technique.

Or techniques.

-Free to choose a data

relationship technique.

Or techniques. random
In other words, ;
with COBOL-oriented Disk FORTE
you shape the system to the
characteristics of your data.

_For more information about this
exclusively Burroughs system, call
our local office. Or write us in -
Detroit, 48232,

The choice is yours.

Burroughs »
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‘look¥ahead

IBM FACES
JUSTICE AT LAST

The ramifications of the Justice Dept. antitrust suit
against IBM are manifold and various. Antitrust
experts and other sources pose the following:

IBM is expected to push for a "quick" settlement,
meaning a consent judgment, probably taking four years.
Once the government decides what specific release it
wants (dissolution, divestiture or reorganization of
IBM activities), it will- then have to decide whether a
consent judgment or trial will achieve it. While
consent judgments usually net more than the courts are
————— : willing to grant, one source who believes IBM has
e e e e et e et violated the consent decree of 1956 thinks the

government may not trust IBM to uphold another decree.

Would the Justice Dept. agree to a decree just to
protect IBM from countless treble damage suits from
the industry? (A court win is admissible as evidence
in a private suit; a consent decree generally is not.)
Well, treble damages are tax deductible, says a lawyer,
and IBM could "probably cough up at least a billion
- without doing irreparable damage to itself," and he

doubts Justice will softpedal for that reason.

Will Control Data and DPF&G hold off on their

- suits? DPF&G is happy that the government has filed
but notes the charges are not identical. Thus the
lessor intends to continue with its suit and will use
any government win as evidence if it occurs before
the DPF&G action is completed. CDC had no comment at
press time.

The disposition of the White House, Congress and
the new Attorney General (and the leeway given him)
will affect the suit. IBM, characterized in political
circles as a Kennedy-family firm, may not be favored
by the Republican Administration, yet stiff government
action may be discouraged by big business pressures.
Unlikely but fearful prospect: Congress, if it decided
that IBM is an "unnatural monopoly,® could try to
legislate regulation of the computer industry.

! And what if IBM voluntarily changes its ways
(having indicated it will separately price some
support services)? The government, we're told, will

N still press on since "what is company policy in July
may be changed in August."

Finally, IBM may not have Nicholas Katzenbach's
services in this case, if its new legal counsel was

- "cognizant of" the preparation of the suit while

Attorney General, since this may be interpreted as

government conflict of interest.

Before anything can happen in the suits, IBM must
"answer" all three suits against. it, meaning admit
and/or deny the various statements made in them. IBM
will be asked for information on its activities, some
of which may be refused, given for public record, or
provided in secret if it is shown to be trade secret
data. Each plaintiff and IBM must make known to each

CitYnmmecesrnesncsnannenessnecsoammeannmenneeanesans
Statenunencnannusnacenancenane Zifersannanacarcuennen

NaMe.ueasencmmenenncacnerenaaaneraanearrcasnmannan

Address .

Inc.

Division of F.D.Thompson Publications,

Dept. D, 35 Mason St., Greenwich, Conn. 06830
Send me your free catalogue by return mail. | under-
stand there is no obligation and no representative

American Technological Institute

3
- ° other what evidence and witnesses will be used and in
lity 3 about a year the process of public questioning or
the depositions of the witnesses will begin. All this is

prior to any trial or judgment and is likely to take
L—————————————J four to seven vears. :
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BG 1400 and the
Data Service Biz

Back in the dark ages of the
service bureau business, a guy
gathered together some key
punches, a few pieces of EAM
gear and a couple of operators—
voila! Instant service bureau. The
capabilities of the equipment were
limited, so everybody did things
pretty much the same way. The
only setup involved consisted of
a few hours of board wiring, and
from there it was just a matter of
cramming cards through the old
hopper.

The 1401—remember him?—
changed that forever. It was really
the first computer low enough in
price and high enough in effi-
ciency to make the computerized
independent service bureau pos-
sible. So, gleefully, the service
bureau operators jumped on
board. And a lot of them promptly
lost their shirts.

It wasn’t just a matter of a few.

hours of board wiring any more.
Everybody knew computers were
flexible and powerful enough to
do just about anything. There was
only one small hitch. You needed
high-priced people called Pro-
grammers, and you also needed
lots of their valuable time to do
what everybody knew could be
done.

That fact put the service bureau
business into a new classification.
No longer could a successful serv-
ice bureau be a one-man band,
operating out of a store front on
a side street. A good service bureau
today is a substantial organiza-
tion with major investments in
hardware, software, and people.
And a substantial requirement for
good management, good tech-
nology, and that strong service
orientation that makes a good
business go.

Getting service bureau opera-
tors to acknowledge these facts of
life took some doing. A lot of
blood was shed along the way,
and some of it hasn’t washed out
yet. When you say you're in the
service bureau business, you get
more than one raised eyebrow and
a lot of why did you want to do a
thing like that?

poil=]

= 0 (] Gd@

Well, to succeed, you either
have to come up with something
new or cure something that’s
really sick. We did both. The sick
part was the service: slow, catch-
as-catch-can, late, and full of
errors. And the customer coordi-
nation left a lot to be desired. We
installed enough computer power
to cure the slow service problem.
And, with our people (about 700
of them, all over the place), we
can get more involved in the prob-
lem. Tailor programs to needs.
And handle any size effort.

As for the new, customers can
take advantage of our exclusive
MARK IV General Purpose File
Management software products.
We’'ll be developing customer.
services packages, like our bill of
materials processing program for
manufacturers, payroll packages,
insurance agency accounting. That
type of thing.

So you can see, service busi-
nesses as most people know them
have cobwebs on them. It’s a
whole new technology. And it’s
deserving of a whole new image
to match. A good one. And that’s
where we come in. We mean
business.

. . . ®
informatics inc? |§
5430 Van Nuys Boulevard

Sherman QOaks, California 91401 o
Telephone: (213) 783-7500 l
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ADDRESS?

We know you want Datamation to
follow you. If you're changing your
business address, please use the
card at the right and mail it to us
now. We need your old address
label, too. Paste it on the card (see
instructions) to facilitate handling.

NEW AL
Name__
Title___

Company

Address_

City_____
Your Sigr

DATAM/
INFORMAT

Whatever your work in inforr
ADP Glossary. It gives you cc
daily EDP use. It covers the b
tronics, communications, syst

This glossary has provided
students as a reference to su
- familiarity with the specializ
venience for customer, prospe
preparing or evaluating propo

. Please use the attached coupc

62 pages cross-reféi'en(:ed

$1O(Zaach :

in lots of 10 to 49 copies

in lots of 50 or 'mOre copies



look ahead

SCAN-DATA TO OFFER
FIRST MODULAR OFPR

NEW -FIRM HUNGRY
FOR EATERY BUSINESS

ASK NOT WHAT THE
SYSTEM CAN DO FOR YOU...

February 1969

For the near future, IBM's pending new policies
(and no one knows what effect the suits are having on
their formulation) have postponed several current
equipment purchases and rentals.

(For additional reactions, see Washlngton Report.)

Scan-Data Corp., Norristown, Pa., is readying what's
said to be the first "modular" single-font optical
page reader. The new mod 200, starting at about
$175K, can be upgraded to the multifont reading 300
($375K), announced last fall. With the same general
design and reading speed (400 cps) as the larger
system, the i.c. 200 will: read any one font selected
by the customer, as well as hand-printed numerics;
accept journal tape input (optional); and output onto
IBM-compatible 7- and 9-channel mag tape, other media.
The basic system has a feeder, scanner, PDP-8-size
cpu, and tape unit. Document size: 6-16" wide, 8-14"
long. Deliveries begin fourth gquarter '69.

Competition for the 200 includes the IBM 1288,
Farrington 3030, and CDC 915, but Scan-Data claims the
only price-competitive model is CDC's. This unit
doesn't have features like hand-print reading and the
journal tape option and reads a single stylized
(CDC) font.

The 90-man OCR firm currently has an order
backlog for over $2.5 million worth of 300's and 100's
(multifont reader for graphic arts application); 10
of these models are installed or on order. '

Other activities include a new service bureau in
Beverly Hills, Calif., Scan-Data West, which installs
a 300 this month; and a printed-circuit maker,
Lectro-Print, Inc. European distributor for the firm,
Realtime Systems, Ltd., will also have a mod 300
service bureau by midyear. With these moves, the firm
is expecting to have a $7 million (gross) in '69,
wiping out a megabuck loss.

An infant 13-man hardware house thinks it has the edp
answer for franchised restaurant chains with a new
self-contained computer-scanner the size of a
typewriter.

Formed by three Raytheon Computer refugees last
July, Documentor Sciences Corp. has developed a unit
which reads mark-sensed order slips, records
transactions and prepares a receipt. Binary-coded
programs on optically-scanned cards also permit
payroll and inventory control. Built for simplicity,
the unit has nary a button.

A nationwide restaurant franchiser is evaluating
a couple of Documentors now, might just order hundreds
if all goes well. Other chains are interested, too.
Market size is indicated by the fact that there are
over 100 thou restaurants averaging over $100K/yr.
But other applications seem naturals for adapted
versions of the 16K-bit core (10 usec) memory computer
which will market for around $5K.

' President of the Santa Ana, Calif., firm is Bob
Crain. Co-=founders include Don Rea and Henry Call.

Everybody talks about making computers easy to use—
and then they come up with Cobol and PL/I. A small
(12-man) company in Northridge, Calif., has taken a
wholly different tack: their systems are so easy to
use that they don't require edp managers, programmers,

(Continued on page 203)
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Ours costs less.

Until now you’ve had to buy a huge machine if you
wanted linear programming. But you got the pro-
gram at no extra charge.

We charge for it. Just the same, the Sigma 5 & 7

are so less expensive than the monsters that you’ll
still save money.

But you aren’t kicking power out the door to save
a few dollars." With this package the Sigma will be
able to do process optimization. And Sigma is
famous for on-line, real-time plant control, of course.

And because it’s being completed now, the Sigma
Functional Mathematical Programming System will
take advantage of software evolution.

Developed jointly with Bonner and Moore, FMPS
will have MPS 360, LP/90/94, UNIVAC 1108 LP

Most Linear Programming is “free’

and CDC CDM4 LP compatible input and output.
The new Gamma III matrix generator/report writer
will even accept lists and English language texts for
documentation and report titling in addition to data
tables. '

If you order a Sigma today, by the time it’s in-
stalled FMPS will have an established track record
for all its variations, ranging from a basic LP solu-
tion algorithm through a comprehensive package
that includes the Gamma III matrix generator/
report writer, post-optimization
extensions and separable pro-
gramming mode.

So pay for linear programming.

You'll find it pays.

Scientific Data Systems,
El Segundo, California
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editor’s readxut

THE VITAL, YAWN, STIMULATING
TOPIC OF — UM, AH — STANDARDS

Some people get up dizzy, weak in the knees and nauseous when the subject of
standards is brought up. It’s often the source of a kind of technical Hong Kong
flu. More often it produces a fervent ennui. The apathy it engenders can prob-
ably be matched only by that with which the citizens of Tasmania will greet the
news that the California Angels plan to win a pennant this year.

Even the folks who have the most at stake approach standards with all the
intensity of a three-toed sloth. One manufacturer told us he participates in stan-
dards work to keep an eye on IBM. The user—that poor bloke who has to try to
apply the standards developed under the benign and biased sponsorship of the
hardware makers—reacts to the subject with the fervor of a four-year-old working
over a fudgcicle while watching a performance of Medea.

It’s all a little strange, when you consider the importance of standards, which
can make it easier, more economical and efficient to use different kinds of equip-
ment . . . to move freely from one to the other, or to transmit data between
systems of different makes, allowing the most appropriate system or subsystem to
be used at a particular site. Standards can do a great deal to loosen—if not
smash—those one-source shackles. ‘

One explanation of all this is that grand old catch-all: “human nature.” But out
there in the real world we've seen people get excited about safety, education,
foreign policy. We don’t believe that “human nature”—whatever that is—is the ex-
planation.

As with most problems—and we're talking about the lack of a well-planned,
coordinated and managed standards development, effort, widely represented
and supported—there are several causes.

One is the top-heavy structure of the standardization effort, as represented by
the USA Standards Committee Computers and Information Processing (X3).
representing 43 organizations with extremely weak and tenuous links to the
grassroots level, that crummy world where information processing is done, com-
puters and standards applied or misapplied.

Another is the nature of the technical working committees. A sometime com-
mittee of part-time, high-turnover, casually selected people who do their stan-
dards work when the boss isn’t watching is no way to tackle a big, important and
complex job.

The manner in which proposed standards are submitted to the edp world is
lousy. Highly verbose and technical documents are printed—when they are pub-
lished at all—in a professional journal with readership representing a small and
inadequate sample of that world. This doesn’t give much chance for the techni-
cal community to voice its criticisms. There is no attempt to explain the technical
and economic consequences of specific standards features.

User lethargy is certainly a cause, but it is brought about in large part by the
combination of all the other causes we’ve just described. And if standards work is
to continue to operate within its present environment and in its present format, it
seems to us important that some way be found to enroll the direct, active partici-
pation of more and more broadly representative users than now exists.

But we hope that standards work will not have to continue in this way. For
one thing, it appears that the existing organization is incapable of passing on de
facto standards which may come from an individual company, thanks to the
political structure of X3. The recent squabble over PL/I indicates that this will
be so.

In an article in this issue of DaTasaTtioN, Howard Bromberg considers alter-
native methods of developing standards. His ideas are worth noting. In the
meantime, we feel that the development of standards calls for a full-time staff of
highly competent, well-managed technical people representing the full range of
information processing interests. Only then will standards attract the attention
and respect they deserve.
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TOWARD A

STANDARD STANDARD

by HOWARD BROMBERG

" 7777 In the United States there is a rather active pro-

gram for achieving standards in the areas of com-

} puters and information processing. As with many

( | activities, the rewards are not always commen-

surate with the effort. Large sums of money are spent un-

necessarily, great amounts of effort are duplicated, sub-

stantial talent lies untapped and trivia runs rampant. Weeks

run quickly into years, and the urge to standardize grows

in momentum while the tools of the trade remain crude and
unimaginative.

Without getting involved in a discussion of the necessity
for and/or-the wisdom of standardization, suffice it to say
that the effort accounts for a significant amount of activity
within the technical community. This being the case, is it
not reasonable to suggest that standardization be ap-
proached in a standard manner?

Traditionally, standards are recognized rather than cre-
ated. This is the case whether the standard was achieved
through a concerted effort or by a “de facto” recognition.
Activities involving the usast committee method result in
“conscious” standards wherein committee consensus is es-
tablished on the content of a standard. The classical ex-
ample of the “de facto” standard is the situation whereby
long term availability and continued use establishes a stan-
dard. However, because of the relative youth of the com-
puter industry, we can point to very few instances of “de
facto” standards. Perhaps the closest we have is the case of
FORTRAN, o

Another way of achieving a standard is through regula-
tion and legislation. Fortunately, or not, here in the United
States standardization is a voluntary practice. Conse-
quently, when one tallies the list of standards by country,
one finds the Soviet Union having by far the greatest num-
ber. Virtuallv all definitions of standardization include, as
part of their descriptions, an admonition concerning the re-
quirement for an authority to enfprce the standard. The
voluntary practice of standardization in this country, there-
fore, does little to assure the success of any standardization
program. :

The method that has become the most popular and suc-
cessful in achieving a standard is the committee method.’

22

This requires a group of individuals expert on the subject, a
convenient place in which to meet and a very healthy travel
budget. The committee approach employed to prepare
standards is conducted under the auspices of the United
States of America Standards Institute, which pursues stan-
dards for many topics under the concept of the sponsor
technique. This involves identjfying an organization with
significant interest in the particular area for standardization
to serve as the administrative body under which technical
committees function.

For the subject of computers and information processing,
the comimittee established is named X3 and the sponsor for
the work is the Business Equipment Manufacturers Associ-
ation. It is the sponsor’s responsibility to identify the areas
for standardization, attract the required number of experts,
see to the financing and conduct the business of the com-
mittees in accordance with the usast operating procedures.
While the standardization effort appears to work primarily

Mr. Bromberg is executive vice
president of Information Man-
agement Inc. and a contribut-
ing editor of Datamation. He is
chairman of the USASI COBOL
standardization activity and
chief of the U.S. delegation
to the International Standards
Organization’s Technical Com-
mittee on Programming Lan-
guages Standardization.:
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STANDARD STANDARD. ..

due to its own inertia, the sponsor supplies a significant
amount of fuel. There are, however, several recognized in-
equalities in its approach.

the sponsor’s advantage

Sponsorship itself must carry certain privileges. Why else
would an organization undertake the tremendous burden of
being a sponsor? No doubt, an important benefit to the
sponsor is the ability to see that its or its members’ interests
are properly represented within a specific subject area un-
der standardization. Now this may in itself not be a bad
situation, but it does seem to be a bit discriminatory. There
are probably other organizations equally interested in the
particular topic being standardized, yet their involvement
and privilege is limited to lower level participation,

A member of a sponsor organization, on the other hand,
is represented both by the sponsor on the administrative
level and by his own participation on the technical level.
Thus certain organizations may participate in a hierarchy of
committees. Consequently, when their position is defeated
at a lower level, they may introduce the same point at the
next higher level until they are able to achieve success. In
computer standards parlance, this may be referred to as
adding one to the counter and going on to the next commit-
tee.

Another interesting inequality is the balance of represen-
tation of the various segments and special interest groups of
the information processing community on the standardizing
committees. While it is probably not feasible to secure pro-
portional representation of each interest, it is imperative to
make certain that the committees are not topheavy or lop-
sided with respect to representation. For example, not only
do the independent software companies have no official
voice in standards activities, but very few of them even
participate in the technical activities. It is far too easy to fill
the committee ranks exclusively with sponsor members, or
to have representation based upon an interest in standard-
ization rather than in the product of standardization.

The problem of balanced representation, however, poses
an interesting dichotomy. Theoretically, participants on
technical standardization committees are invited to partici-
pate based upon their individual expertness in the partic-
ular area of standardization. However, very few technical
experts are independently wealthy and, as a result, they
serve on these committees at the pleasure of their employ-
ers. Often, this creates a conflict between the man’s techni-
cal judgment and his company’s interests. As an example,
consider the individual who likes PL/I, but works for a
company unwilling to spend the funds required to imple-
ment it. Without conducting a national survey I assert that
it is impossible to separate the man from his company.
Thus, this type of representati\}e who serves as an expert on
a techmcal standardization committee operates under both
corporate and technical biases. Now again, this may not be
bad, but if his company pays an annual tithe to the sponsor
organization, the technical expert is further handicapped.

The current standardization procedures have been re-
sponsible for the creation of a new and different person.
This -is an individual with a compulsion to work on stan-
dards committees and whose technical capability is subor-
dinated to trivial things. His drive is reduced to parliamen-
tary aggression and competitive possessiveness. The effect is
to substitute an abstraction, “homo standardicus,” for the
" concrete totality of technical competence and thus to ren-
der useless the standardization effort.

Another area of potential inequality involves the accep-
tance procedure for the technical experts. Many committees
have rather strict membership requirements, while others
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have none. Some committees are so happy to find partici-
pants that they care little about the participant’s technical
qualifications. Some committees operate under the premise
that, because they are a Usast committee, participation can-
not be withheld from any citizen. Some committees make
attendance a requirement for continued membership, and
some require active participation, while others feel an occa-
sional appearance is satisfactory. Some committees have
voting procedures based upon a complex attendance/quo-
rum procedure, while others operate under the simple ma-
jority and no quorum concept.

choosing the candidates

Aside from the foregoing list of potential and actual in-
equalities in committee representation and balance, con-
sider for a moment the more severe problem concerning the
selection of candidates for standardization. Should there
not be a formalized procedure for identifying candidates
within each subject area for standardization? In program-
ming languages, it required over five years to produce a
standard and this was the situation when the selection was
based upon a choice of existing candidates. Consider the
differences when the committee is obliged to create a stan-
dard (e.g., usascii) because no choice exists. Certainly in
this latter case the absence of a standard procedure severely
handicaps standardization activity. )

In spite of all the foregoing inequalities the standardiza-
tion activity lumbers on to successful conclusions. Without
much forethought, without great foresight, with great cost
and greater delays, standards have been produced for many
important technical topics within the computer industry.

As the tools of our industry become more complicated,
the process of the recognition of standards, and standards
themselves, will become more complex. An obvious solution
is to surround the standardization activity with the most
talented people concerned with the subject under consider-
ation. The problem of attracting this kind of high level tal-
ent is, however, immense. Rather than risk having the stan-
dardization effort fail because of a lack of talent, considera-
tion must be given to other procedures. For example, it is
not unreasonable to suggest that for certain standardization
activities outside expert organizations could be funded to
perform that specific service. Universities by and large rep-
resent an untapped source of talent as far as standardiza-
tion activities are concerned. It should also be obvious that
any technical group composed of knowledgeable experts
able to meet for a consistent period of time in a single place
would be able to produce a better result at far less cost than
the current committee procedure allows.

If for one reason or another it is impossible to create more
effective, "less ambiguous procedures for standardization,
then by all means consideration must be given to streamlin-
ing the cumbersome current committee concept. Along the
same line it is imperative to insure the broadest possible
industry participation. This means not only computer man-
ufacturers, but users from all aspects of the particular topic
under standardization. An outside independent standardi-
zation body could further this objective by conducting reg-
ular meetings with various industry and user representa-
tives in private without the requirement of divulging corpo-
rate motivations and direction around a Usasi committee
conference table.

In conclusion, what is required is a standard means for
creating standards. This standard means must include
streamlined procedures, faster response to development ac-
tivities, and a reasonable maintenance procedure. More im-
portant is that the standards pursuit be based on a funda-
mental desire for fair and equal representation—and on the
highest technical level. In such a way we will be able to
approach a more professional solution to the immense prob-
lem' of standardization. n
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by CONGRESSMAN JACK BROOKS

During the past several years, the House Govern-
ment Activities Subcommittee, which 1 serve as
chairman, has pushed for more efficient and ef-
Lo fective use of computers in government opera-
tions. Our interest in computers and computer compatibility
arose in the early 1960’s when the vast potential of compu-
ter use in government operations was becoming evident. In
the opinion of the subcommittee, computers are now abso-
lutely necessary if we are to make efficient, effective, re-
sponsive government possible for a nation of more than 200
million people.

To provide the proper management of the federal gov-
ernment’s computer systems, I introduced legislation in
March 1963 that became Public Law 89-306. This law is
designed to insure that computers in government are man-
aged and utilized effectively. Operations effectiveness and
the attainment of the broadest possible flexibility in com-

puter use also demanded that the government coordinate:

on a businesslike basis the vast inventory of computers—an
inventory that has been doubling every three years and
which is expected to increase indefinitely.

Before passage of this legislation, government policy di-
rected that edp capacity be acquired on an agency-by-
agency basis. This independent ‘approach was even fol-
lowed among sub-units of some of the larger departments.
Our Navy Yards, for example, acquired computer capacity
in the late fifties and early sixties independent of one an-
other and without regard to the compatibility of their sys-
tems.

In the early 1960’s, the only agency of government with
formal computer compatibility or standardization responsi-
bilities was the National Bureau of Standards. The bureau,
under its charter, had authority to undertake leadership in a
government-wide computer effort. Yet, the bureau did little
to implement its responsibility. In July 1962, in a series of
government “efficiency” hearings before the subcommittee,
Bureau of Standards officials were queried about computer
compatibility efforts and the need for “input and output”
computer standardization. The attitude of the bureau was
perhaps best expressed by one of its top computer special-
ists: “You mean you want to freeze the state of the art!”

In this early period, the Department of Defense made the
only meaningful effort toward compatibility in the federal
government. Defense has always been our dominant user of
computers. Even in these earlier days, those officials who
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had to make the decisions and were responsible for the re-
sults began to feel the “pinch” of incompatibility. The efforts
of a few key officials, particularly in the development of
cosoL, were noteworthy. Unfortunately, efforts toward
greater compatibility received only passive support even in
this department. :

Public Law 89-306 delegates specific responsibility to the
National Bureau of Standards to head up the government’s
computer compatibility/standardization effort. The bureau
is directed to develop computer standards for use within the
government, and to represent and coordinate the govern-
ment’s efforts in dealing with business and industry in joint
standardization programs.

signs of progress

When this law passed in October 1965, an opportunity
arose for a new beginning in computer compatibility and
standardization within the federal government. Under au-
thority of this statute, the Bureau of the Budget issued
brpad policy directives to the Bureau of Standards to bring
the government’s participation in standardization up to an
acceptable level. Earlier this year, these efforts began to pay
off when the President adopted the usast data interchange
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standard as a federal standard. Meanwhile, other federal
agencies, notably the Departments of the Navy and the Air
Force, confronted with mounting procurement and opera-
tional problems in which incompatibility is a contributory
cause, have been working in certain areas of edp standardi-
zation, particularly as they relate to higher level languages.

It would appear to me that the technical problems in
achieving what might be characterized as “optimum” com-
patibility are not insurmountable. The computer commu-
nity has proved its technical capability. This is evident in
the advances in computer technology of the past decade.
Furthermore, we recognize that in many respects computers
are today “more” compatible than computers of the past.
But, despite the progress that has been made, there is no
room for complacency. The whole compatibility effort in
government, in private business and industry, merits greater
effort. There seems to be a lack of urgency on the part of
many individuals who should be concerned. There seems
to be a lack of understanding of the value of compatibility
among many organizations whose operations would benefit.

As 1 see it, the real problem today is defining in precise
terms what specifically should be done, the alternative
means available for accomplishing these carefully defined
goals, and the establishment of necessary priorities for the
tasks to be accomplished.

I believe that the most important objective is the free
interchange of data. Although in a narrow sense computers
will always be used simply to process data within some
limited or controlled environment, the full impact of the
computer on society is much more profound. Computers
allow for the identification and communication of informa-
tion buried in large masses of data. Full exploitation of the
computer in this broader sense, within a large organization
such as the federal government, or a large private business
concern, or society as a whole, requires that the data pro-
cessed in one computer be readily accessible through the
use of a different system.

Up to this point, we have adopted data interchange stan-
dards, and it is said that these standards allow for the trans-
mission of data between computer systems of varying
design and manufacture. It is my understanding that stan-
dardization of punched cards is no longer a problem. Fur-
thermore, the Bureau of Standards, the Department of Ag-
riculture, and private industry are involved in the standard-
ization of optical scanning. In addition, we have standard
tape reels, and I understand that there is a great deal of
commonality between tape drives of different manufacture.

The problem is that despite all these standards a data
tape from one system will not necessarily “read out” on the
tape drive of another system.

Especially in the larger user organization, such as the
federal government, the magnitude of operations and the
diverse needs for data—current as well as historical-require
that at some reasonable time in the future there be full
compatibility in data access and storage. Data on a card, a
tape, or a removable disc should be “hardware independent”
and accessible through use of any modern general-purpose
computer system without translation.

A second basic objective of the compatibility effort

“should be, as I view the problem, to obtain some acceptable

degree of interchangeability in programs among computer
systems of the same general capabilities or sophistication.
This interchange must be with minimum loss of program
efficiency and without extensive cost or delay in computer
operations. Available hardware capacity should be more
efficiently utilized to meet changing workloads, to level out
peaks in demand for computer usage, and, in general, allow
for more flexibility, more efficient and effective use of com-
puter hardware that may be available.

More efficient programming is another facet of this same
objective. The federal government has managed to pay for
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and maintain more than 100 different payroll programs. An
acceptable level of software compatibility should allow us
to avoid such wasteful duplications in the next general
cycle of system development. With compatibility, standard
or stock application programs can be used more extensive-
ly. Because of this greater use potential, users such as the
federal government can afford to spend extra funds to
make these programs more efficient. If the federal govern-
ment, for example, through greater equipment compatibil-
ity, could fill its needs with a limited number of uniform
payroll programs in lieu of the more than 100 now in use,
greater resources could be applied to the design and main-
tenance of these programs so as to obtain the benefit of
increased efficiency in systems operation.

expected benefits

From these immediate advantages would come addition-
al secondary benefits. Compatibility would significantly in-
crease competition among computer manufacturers. This
would mean better computers at lower cost. As a result of
compatibility, computer users who formerly had substantial
sums invested in programs “bound” to the hardware of a
particular manufacturer would be free to acquire new. sys-
tems in a more competitive environment. Large government
computer procurements, such as we have witnessed in the
Defense Department in recent years, could be split up
among computers of various manufacture. This would per-
mit the government to increase ovér-all computer capability
through the selection of the best computers at various capa-
bility levels, rather than having to accept the entire line of
one particular vendor.

It is vital to remember the nature of the government’s
standardization effort. Throughout the Government Activi-
ties Subcommittee’s efforts in the computer field, we have
stressed cooperation with business and industry. We have
recognized that the principal efforts toward compatiblity
must come from the private sector. This concept is reflected
in Public Law 89-306 and the programs the National
Bureau of Standards and other federal agencies have un-
dertaken pursuant to this authority.

There is no question that we ,will ultimately attain opti-
mum compatibility among computers. The real question is
when. At this time, we have the opportunity, through mean-
ingful problem definition, to determine with greater exacti-
tude the true nature of this problem. With greater interest
among those participating in the effort we can speed up the
process. Optimum compatibility among computers is the
key to their fullest exploitation. We must do more than we
have done in the past, and we must give compatibility the
highest priority. In terms of the benefits computer tech-
niques can bring to our society, we can move this nation
forward decades in but a few years.

Unfortunately, computer standardization is not a simple
process of evolution, allowing selection of standards as they
evolve. Standards must be developed. At this time, there
are concerted efforts under way to make this effort more
effective and to otherwise speed up the standardization
process. If these efforts fail or fall short of the result we seek,
then it will be up to the users to force effective standardiza-
tion upon the industry.

Ironically, while it is the computer users who pay for the
computers, users generally—with the notable exception of
the federal government—have taken up to this point rela-
tively little part in the standardization effort, despite the
dominant nature of their interest. In the ultimate sense, the
power of the pursestrings, the ability of users to select

‘equipment affording them the advantages of compatibility,

should bring about the results we seek.

The federal government will continue to take a decisive
role in standards development. We will cooperate and fully
participate in the development of voluntary standards. H
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THE

"NEED FOR

ADP STANDARDS

IN THE

FEDERAL COMMUNITY

by JOSEPH F. CUNNINGHAM

T 1 “Standards for adp: Who needs them?P” This ex-
| | pression typifies the attitude of a large segment
i ‘ of the computer community, government and

- nongovernment, toward the subject of standards.
Whether user, supplier, contractor, software house, pro-
grammer, systems analyst, etc., peOple are willing to para-
phrase this comment, generally accompanied by a shrug of
the shoulders indicating a lack of concern; or by a shake of
the head to deplore the very idea of standards at this point
of time in technological development; or accompanied by
a furrowed brow indicating an honest search for an answer
to the question. These attitudes suggest that the need for
standards is not yet sufficiently understood to spark a wide-
spread clamor to achieve them and, having achieved them,
to use them.

It is when these same people experience the need for
compatibility and/or flexibility, and they begin to argue
about the feasibility, compatibility and interchangeability
of systems, peripheral units, input/output mechanisms, pro-
gramming languages, supplies and even spare parts, that
they recognize that the lack of coordination in design is at
least in part due to the lack of standards which would pro-
mote such coordination.

This is not new. The need has been recognized in some
quarters since early in the second generation. The result has
been a limited success in the development of standards and
practically no success in their implementation.

The most notable exception to this latter statement was
the development of the “Magnetic Ink Character Recogni-
tion Standard” (micr) by the American Banking Associa-
tion and its adoption and use throughout the banking in-
dustry. A serious problem of major economic proportions
and a common interest led to a workable solution. This suc-
cess also provides some grist for the mill of those who argue
about premature standardization stifling development in
that it is numeric only, whereas today alphanumeric tech-
niques for character sensing are available and in use. While
the latter is true, banks have used Micr for at least 10 years
and have created a level of acceptance and discipline
which will make the transition to the next concept (if and
when) more orderly and rapid. In the meantime, automa-
tion of check handling has been made a reality.

the government’s computers
The federal government’s inventory of computers has

grown, as shown in the following table, between delivery of
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the first general purpose computer in 1951 and the current
large inventory.

1951 3 1962 1,030
1954 10 1964 1,862
1956 90 1966 3,007
1958 250 1968 4,232
1960 531 1969 4.620 (estimated)

The procurement policies of the federal government are
designed to secure the most effective product for the task at
the least possible cost. This procurement policy, combined
with the variability of time (concepts which are currently
most stimulating are usually well in advance of implemen-
tation), product availability, and technological advance-
ment, has resulted in a pattern of computers within the
federal establishment—at least according to manufacturer
and method of acquisition—that is at variance with the
characteristics of the national computer census. The table
on the next page compares the inventory of federal comput-
ers with a national computer census:!

The distribution of the federal inventory over the range
of manufacturers, as opposed to the concentration of the
national inventory in one supplier, dramatizes the need for
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standards if optimum flexibility in the use of the federal com-
puter inventory is to be provided to the federal manager.
Nationally adopted standards for information recording and
programming languages will go a long way toward provid-
ing this flexibility.

Percent of
Federal Inventory Percent of
in Place as of National

Manufacturer 6/30/68 (Actual) Census
Burroughs 4.6 2.1
CDC 9.4 33
DEC 5.0 4.1
GE 1.7 2.8
Honeywell 5.8 4.3
IBM 28.4 61.8
NCR 5.9 6.8
RCA 42 2.0
SDS 4.4 1.6
Univac 21.3 8.6
Others (23) 4.8 2.6
Special 4.5
TOTAL 100.0 100.0

An analysis of the federal inventory reveals the following
additional characteristics:

DISTRIBUTION OF COMPUTER
POPULATION BY CHARACTERISTICS

Number of computers 4232
Number of manufacturers 33
Number of computer models 215
Number of physical tape sizes 3

Number of recording notations 60+

The impact of these equipment variations in the federal
government has been recognized and emphasized in many
official documents. Among these are:

1. The Comptroller General in his report of March 6, 1963,
stated: “In addition, more attention needs to be given to
obtaining more complete utilization of the equipment ac-
quired.”

2. The House Post Office and Civil Service Committee in
its report of Oct. 16, 1963, concluded: “Standardization of
electronic data processing systems is vital to the efficient
and expeditious use of the systems by the Federal Govern-
ment, and the serious need exists for a dynamic standardi-
zation program.” .

3. The federal government’s need for standardization is
emphasized in Chapter 7, “Report to the President on the
Management of Automatic Data Processing in the Federal
Government,” prepared by the Bureau of the Budget and
submitted by John L. McClellan, Chairman of the Commit-
tee on Government Operations, U.S. Senate, published on
March 4, 1965, as Document No. 15 of the 89th Congress,
Ist Session. It indicates significant differences in design of
data processing equipment and programming techniques
place a severe limitation on the opportunities for transfer-
ring work from one computer system to another—because of
the extensive and costly conversion processes that are often
necessary and have adverse effects on achieving optimum
utilization of the entire federal inventory.

As a summary of much discussion on the relative merits
of standardization, this report makes the following state-
ment: “Thus, our objective should be to achieve compatibil-
ity among computer systems, in order to facilitate direct
communication. At the same time, manufacturers should be
allowed complete freedom in the design of the internal
structure of their equipment as long as the compatibility
requirements are met.”
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4. Report of the Committee on Government Operations on
H.R. 4045 (this is the report that accompanied Public
Law 89-306 when it was passed) observed that the federal
government had some 500,000 hours of unused capacity in
1965 which could be used in lieu of acquiring additional
capacity. It went on to recognize that data and programs
could not be transferred readily from one computer to an-
other, a situation which resulted in considerable inflexibil-
ity. These observations resulted in the rather unique provi-
sion of P.L. 89-306 that “The Secretiry of Commerce is
authorized . . . (2) to make appropriate recommendations
to the President relating to the éstablishment of uniform
Federal automatic data processing standards.”

Computers in the federal government are used to dis-
charge the programs of agencies. They are always acquired
by a competitive procurement process. In attempting to
maximize the efficiency of the computer operation, many
installations become captive to the characteristics of the
computer system used. Data are recorded in a form some-
times unique to the particular computer system; data are
defined in a manner sometimes unique to the particular
application; and programs are frequently written in the
language of the computer or in some second-level (assem-
bly) language, likewise unique to the computer or the
family of computers—all in an attempt to optimize or max-
imize the combined efficiency of the equipment and people
in achieving the objective of the installation. As a result,
two computers in close physical proximity frequently do not
have sufficient compatibility to assist each other in the solu-
tion of common application problems. Sometimes these
computers are of the same general class and are provided
by the same manufacturer.

first attempts

This situation is not unique to the federal government.
What is unique is the fact that in the late 50’s and early 60’s
agencies of the federal government, being large users, took
steps to solve some phases of the compatibility problem.
Defense, for example, sponsored development of a common
language (joviaL) for programming of the command and
control type of application; and it took further steps to solve
the large-volume problem associated with the business ap-
plications through the sponsorship of the development of
COBOL.

Other elements of the computer community recognized
the need and fostered the development of the national stan-
dards effort now known as the United States of America
Standards Institute (usasi) X3 Committee. The agencies of
the government have given strong technical support
through the years to the various committees working on the
development of usast standards. While some standards
have been developed, implementation to provide the user
with a reasonable degree of compatibility has not been
achieved. Probably the reason is that management general-
ly is inclined to think only in terms of a specific installation
or a homogeneous family of installations and its applications
and has not, therefore, pushed implementation through the
market place. ‘

The pressure of the day’s work and the technological
challenge of optimizing core, multiprocessing, or using
blocking techniques to optimize the capabilities of a partic-
ular system by moving records in and out fast, etc., have
over time frequently obscured the major problems associ-
ated with conversion to a new model in a new generation.
The suppliers, ever alert to the needs of the market place,
have developed techniques such as translation, simulation,
and emulation to facilitate this conversion. Since such tech-
niques perpetuate a product line, they are inconsistent with
competitive procurement policies of the federal govern-
ment.

Many installations which have chosen this route of con-
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version have continued to translate, simulate, or emulate for
several years after conversion. This situation is less preva-

- lent in the federal government since the competitive policy
forces a rethinking of the system prior to wholesale conver-
sion. The use of these techniques may be contributory to the
cliche: “Third-generation hardware using second-genera-
tion software on first-generation systems.”

It is probably an increasing recognition of the problems
of transition that resulted in the shift toward machine-inde-
pendent programrning, demonstrated by the International
Data Corp. which shows the following:

LOWER-LEVEL
LANGUAGES—  58%
Assembly language

COMPILER-LEVEL
LANGUAGES— 42%

COBOL (29%) ....... 69% (48%) .......... 83%
FORTRAN (12%) .... 28% Report generator (9%) 16%
PL/I (1%) ........ 3% Machine language (1%) 1%

100% 100%

This study emphasizes that the transition from machine- or
product-oriented programming techniques to compiler-level
languages became significant to individual installations only
when they were faced with the problem of converting to
newer equipment. This is borne out by the analysis accom-
panying the table which stated:

“As probably would be expected, the level of program-
ming language used was found to vary considerably with
the size and generation of computer under consideration.
For example, among medium-scale computers ($5,000 to
$10,000 average monthly rental) just over half the third-
generation machines have coBoL as the major programming
language, with about another one-third using assembler
type language. In contrast, over 90% of the second-genera-
tion computers in this category have assembly language as
the major programming language, with less than 5% of
them using cosoL.

“Thus the trend toward the use of coBoL in third-genera-
tion machines is clear. And in the larger of the new ma-
chines, the use of coBoL is even more pronounced. For ma-
chines in the intermediate rental range ($15,000 to $30,000
average monthly rental) the survey shows that about two-
thirds of the users have selected coBoL as their major pro-
gramming language.” ‘

In other cases, just as the basic records of the agencies
represent a formidable investment and a considerable cost
in converting from these records in their present second-
generation structure to a third generation concept.

Reels
: of Tape

Internal Revenue Service 110,000
Social Security Administration 125,000
Veterans Administration 28,000
Military Logistics System ) 240,000

This record conversion is a time-consuming and expen-
sive task. When the time and cost of rewriting programs is
added, the payoff in efficiency from updating an installation
is a long way off.

what’'s needed

Instead of moving on toward the solution of other prob-
lems and the development of application systems which
take advantage technologically of progress, time must be
used to re-do that which has already been done. Through
use of appropriate standards, as identified below, we can
strive to eliminate or at least mini-minimize conversion

)
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costs, thereby achieving optimum flexibility with greater
economy.
To achieve this optimum flexibility for management, to
ease and reduce the cost of conversion, we need:
1. Standard application packages for common applications
or systems to eliminate recreating the same programs
over and over.

2. Standard data element definitions and standard code

representation to facilitate interchange of data among
systems.

3. Standard recording media to eliminate the need to con-

- vert magnetic tapes (or other media) when updating

equipment, interchanging data among systems or pro-
viding inputs to one system from the output of another,
and to provide common file structure for inter-computer
or console-to-computers communication.

4. Programming languages to facilitate transition to new
generations of hardware, to permit interchange of work
and programs amorig computers, and to permit capital-
izing on technological advances without reprogram-
ming.

Providing the optimum range of flexibility consistent
with the government’s basic procurement policy, which fos-
ters and promotes a competitive industry, requires the de-
velopment of a meeting ground so that the federal govern-
ment as a user can protect its investment in data files and
programs and move on to use the latest products of our
industrial development.

Standards are necessary in a current operating environ-
ment to overcome the foregoing kinds of problems which
limit the users’ flexibility. As we look to the technological
promises of the future with consoles available in the labora-
tory, office, production line, classroom, home, and else-
where, one cannot visualize a separate console for each ser-
vice or product offered. To use one multipurpose console
will be dependent upon the availability and use of general-
ly accepted standards which will permit interface with
many centrally operated services. Likewise, as computers of
one activity interact with computers of another activity, file
definitions, codes, structures, etc., will need to be uniform
and understood across the range of systems which will in-
teract.

It is not only in recognition of the current problem but
also the need to prepare for the future that the President of
the United States on March 11, 1968, wrote:

“I have today approved a recommendation by the Secre-
tary of Commerce, submitted under provisionis of Public
Law 89-306, that the United States of America Standard
Code for Information Interchange be adopted as a Federal
standard . . . ’

“All computers and related equipment configurations
brought into the Federal Government inventory on and af-
ter July 1, 1969, must have the capability to use the Stan-
dard Code for Information Interchange and the formats
prescribed by the magnetic tape and paper tape standards
when these media are used. '

“The standard code will be used as the basic code in
those networks of the National Communications System
whose primary function is either the transmission of record
communications or the transmission of data related to infor-
mation processing. The standard will be implemented on a
time-phased basis that is to be specified in National Com-
munications System long-range plans.

“The heads of departments and agencies are authorized
to waive the use of these standards only under compelling
circumstances of particular applications. Such waiver is to
be coordinated with the Department of Commerce (Na-
tional Bureau of Standards) before it is exercised so that the
Department may effectively accomplish the goals of the
Federal computer equipment standards program conducted
under Public Law 89-306.” |
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by ALEXANDER C. GROVE

“Information interchange.” Say it softly and it
may come out sounding like “motherhood.” This
phrase is attached to many of the USA Stand-

-4 ards in the information processing area and it
might be assumed by the uninitiated that the concept did
not exist before 1940. But information interchange stand-
ardization is now known to be at least 6,000 years old. In
Mesopotamia, the Sumerians developed a system of writ-
ing about the middle of the fourth millenjium B.C. This
invention accompanied an urban revolution in Sumer.
Later the Egyptians went through the same cycle, de-
veloping a rather complex grammar. The spoken lan-
guage, the alphabet or symbology and the grammar, all
were the information interchange standards of the periods.
One realizes that the information which was interchanged
had much to do with commerce and science (astronomy
and measurement). Today’s motivations are similar to those
of the past when taxes had to be collected and records kept,
accounts for payment to landlords needed some uniform
method of recording. Any new motivations?

Of course, many of the older pictograms and alphabets
were ordained by the local priesthood or king and no fur-
ther decisions as to their use were required by the users.
After the Magna Carta, the French Revolution and the
First World War the procedures for imposing standards on
people were somewhat democratized with a consequent in-
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=EVALUATION

crease in the cost of standardization but probably higher
quality standards.
Prior to the computer age hundreds of languages (codes)
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were standardized. This led to national rivalries whenever
decisions had to be made for any international code. But
French was adopted as the official diplomatic language and
lasted for over a century. The Morse code was accepted
and still is universally used in international communica-
tions. What we are entering now with the computer is only
the newest segment of a very long continuum,

Traditionally, the goals of standardization are to reduce
the’ number of variants of a product, permit interchange-
ability within and between product lines and encourage

producer competition relative to those product parameters *

that do not affect interchangeability. The electrical and
electronic components industries.are examples where classic
standardization has permitted the users to choose from
among many competing products without being concerned
about incompatibility of dimensions, ratings, color coding,
etc. Connectors, cables, chassis, racks and cases can now be
obtained in standatd sizes. The automobile industry is an-
other case where, despite the multitude of models available
to the consumer, many items in the mechanical and elec-
trical systems are standardized and are marketed by nu-
merous competing companies.

usasi’s role

In the United States the focal point for all national and
international standardization is the United States of Amer-
ica Standards Institute (usasi). Now in its 50th year, usast
is a privately supported organization acting as the national
clearinghouse and coordinating agency for voluntary stan-
dardization, actually a federation of approximately 150
trade associations and professional societies and 750 com-
panies. UsAasT's main functions are:

1. To provide systematic means for the development of
USA Standards.

2. To promote the development and use of national stan-
dardization in the United States.

3. To approve standards as USA Standards provided they
are accepted by a consensus of all national groups sub-
stantially concerned with their scope and provisions.

4. To coordinate standardization activities in the United

States.

To serve as a clearinghouse for information on USA and

foreign standards.

6. To represent American interests in international stan-
dards work.

Almost 3000 USA Standards have been developed
and approved under usasi procedures. These standards ap-
ply in the fields of engineering, industry, safety and con-
sumer goods. usast does not compete with any of the hun-
dreds of industry, labor and government groups engaged in
standards-making. It is the vehicle through which they can
coordinate and integrate their efforts at the national level.

The history’of usast goes back to 1918 when the federal
Departments of Commerce, War and Navy joined with the
American Institute of Electrical Engineers, the American
Society of Mechanical Engineers, the Mining and Metal-
lurgical Engineers and the American Society for Testing
and Materials to establish the American Engineering Stan-
dards Committee. In 1928 the group was reorganized and
named the American Standards Association (ASA). Effec-
tive Sept. 1, 1966, ASA became the USA Standards Insti-
tute.

About 500 standards projects are currently active. Ap-
proximately 10,000 engineering and government officials
and representatives of various national groups are partici-
pating in these projects.

USA Standards come into existence through two basic
methods, the Existing Standards Method and the Standards
Committee Method. Under the former method an existing
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standard may be submitted for approval by any responsible

body and may be approved by vsast provided:

1. Tt is shown that the standard is supported by the neces-
sary consensus of those substantially concerned with it.

2. Tt does not conflict with any other USA Standard.

Approximately one-third of the standards approved by

usast have been considered under this method.

The Standards Committee Method (used for computer
standardization) consists in the formation, at the beginning
of a project, of a committee to develop one or more stan-
dards under an assigned scope. The committee is composed
of representatives accredited for the purpose by the various
organized groups concerned with the project and, when
desirable, companies and specially qualified individuals
with a general interest.

The special utility of the Standards Committee Method
consists in the provision, in advance, of such representation
that a consensus will be assured and self-evident when the
members have approved the proposed standard. This meth-
od is used in cases where a written request is received from
a group which, in the opinion of the usAst Member Body
Council, has a substantial interest in the proposed areas of
standardization. It shall also be used in cases where, in the
opinion of the council, the Standard is intended to be used
as mandatory rules of regulatory bodies having policy pow-
ers.

By its constitution, usasi is prohibited from formulating
standards. It is not a technical society engaged in standar-
dization work. It, therefore, cannot “own” any committees
that formulate standards. Thus standards committees can
only be considered as belonging to the group of organiza-
tions having representation on the committee and which
have ‘agreed to cooperate, under usast procedures, in the
development of standards they all desire.

One or more of the organizations principally concerned
with the work assigned to a standards committee may be
designated to provide administrative support and direction
to the committee. The sponsor organization is responsible
for the administration and direction of the standards project
itself. It organizes the committee with the advice and assis-
tance of usast and ensures that the work is carried out con-
tinuously and effectively. It provides the necessary adminis-
trative services and keeps usast informed on the progress of
the work.

information processing standards

Computer and information processing standardization,
on a national level, came to the United States via Europe.
In 1959, the Swedish Member Body of the International
Organization for Standardization (ISO), of which usasr is
the American Member Body, proposed that a round-table
conference be held for those international bodies interested
in computers and data processing. In June, 1960, the ISO
Council approved the formation of Technical Committee
97, Digital Computers and Data Processing Machines. But
no USA national group existed to support American partici-
pation in TC 97. The then ASA called a General Confer-
ence on Office Machines and Data Processing Machines
and in August, 1960, ASA Sectional Committee X3, Data
Processing Machines, held its first meeting in New York.
The Data Processing Group of the then Office Equipment
Manufacturers Association, predecessor to the Business
Equipment Manufacturers Association Data Processing
Group (BEMA/DPG), was accepted as the sponsor of X3.

Thirty-two meetings later, in October, 1968, the now
USA Standards Committee X3 (usasc X3) reported that
usast had approved 25 of its standards as USA Standards
and that approximately 56 proposed USA Standards were
in development. In order to reach this stage of accomplish-
ment usasc X3 had evolved to a structure encompassing 8
subcommittees and 39 working groups. Two standing com-
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mittees and three ad hoc committees were also established.
Fig. 1 (pages 32, 33) illustrates the present structure of
usasc X3. The Systems Advisory Committee (SAC) consid-
ers the work of each subcommittee as it impacts on the entire
system and advises as to the coordination of effort among the
usasc X3 subgroups. The second standing committee, the
International Advisory Committee, consists of the interna-
tional representatives of the usasc X3 subcommittees to
their counterpart ISO/TC 97 subcommittees and acts as a
liaison body between usasc X3 and TC 97.

The following paragraphs describe the present scope,
membership and structure of usasc X3. The sponsor has
attempted to achieve substantial balance among the three
membership categories, i.e., producers (14), users (16),
and general interest (13). It should be noted that it is the
organizations which are the members of vsasc X3 and not
the representatives which the organizations appoint: The
representatives vote on behalf of the organizations. This is,
however, not true on the subcommittees and working
groups where the members participate as individuals.

scope and membership
The present scope of the USA Standards Committee X3
Computers and Information Processing is:
“Standardization related to computers, equipments, de-
vices and media for information processing systems. N.B.
A full understanding of the committee’s scope requires
reference to the committee’s program of work which will
be reviewed and approved quarterly by the 1pssB.”
The membership of this commitiee as of this date is as
follows:

Producers (14):
Addressograph Corporation
Burroughs Corporation
Control Data Corporation
General Electric Company
Honeywell, EDPD

IBM Corporation

Litton Industries, Inc.
National Cash Register Company
Olivetti Underwood Company
Pitney Bowes Inc.

RCA

Standard Register Company
Tally Corporation

Univac

Users (16):

Air Transport Association

American Bankers Association

American Gas Association

American Library Association

American Newspaper Publishers Association
American Petroleum Institute

Association of American Railroads
Department of Defense

Edison Electric Institute

General Services Administration

Insurance Accounting & Statistical Association
Life Office Management Association
National Machine Tool Builders Association
National Retail Merchants Association
Printing Industries of America Inc.

Scientific Apparatus Makers Association

General Interest (13):

Administrative Management Society, Inc.
American Institute of Certified Public Accountants
American Society of Mechanical Engineers
Association for Computing Machinery
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Association for Educational Data Systems
Data Processing Management Association
Electronic Industries Association,

Internationd] Communications Association
[nstitute of Electrical and Electronic Engineers
Joint Users Group

National Bureau of Standards

Systems and Procedures Association
Telephone Group

organization '

X3 has organized eight subcommittees, responsible for
technical standardization work in several specific areas of
information processing.

Each subcommittee has defined its range of technical re-
sponsibilities and activities in the form of scopes and pro-
grams of work approved by X3. In most subcommittees fur-
ther subdivision into working groups has been necessary for
the accomplishment of the technical work. In all subcom-
mittees and working groups, members function as individu-
als rather than as official representatives of organizations,
although a reasonable balance of interests is desirable. An
outline of the organization is shown in Fig. 1.

What distinguishes usasc X3 from its sister USA Stan-
dards Committees is its consideration of anticipatory stan-
dards which apply to hardware and software types that are
not commonly used today but are likely to make up the bulk
of applications in the near and intermediate future; 1600
cpi and 3200 cpi magnetic tape fall into this category. Many
USA Standards Committees are ratifying de facto standards
relative to items which have been in use for 30 years, such
as couplings and incandescent lamp bases. But it is because
the data processing technology has such a high rate of
change that anticipatory standards are almost mandatory.

the delay problem

There are some segments of the information processing
community, in and out of government, which believe that
standardization is not proceeding fast enough, that there
are too many delays in the route towards a USA Standard.
While one cannot make a general statement that will fit all
cases, it appears that this charge is true in many instances.
How to ascribe the reasons for delays and how to eliminate
them is much more difficult than to make the charge. In
part, usast procedures may be to blame but for a good rea-
son. With the restraint-of-trade laws in our country and
with the Justice Department looking towards their enforce-
ment, the standards-making bodies must be very careful
about the methods used to generate and approve standards.
Above all, usast must be assured that every interested party
willing to be heard was indeed heard before a document
receives the usasrt label. This caution does not mean that
any given standard must reflect the practices of each mem-
ber of the community or must be broad and weak enough so
that even the novice “loft operator” with a one-week busi-
ness history can meet its requirements. We are not after
“bucket standards” which are meaningless. But because
standards can engineer a company out of the market or can
prevent a user from obtaining the products he desires, it is
urgently important to at least listen to and even go out of
the way to solicit contributions from those competent and
willing to cooperate. Therefore the Information: Processing
Systems Standards Board, usasr’s overseer of usasc X3, is
extremely careful in its scrutiny of the handling of any doc-
ument submitted for its approval. The disposition of any
negative votes and any critical comments must be to the
satisfaction of the 1pssB.

One can next look to the procedures of usasc X3 for any
further delaying items. Both BEMA/DPG, as sponsor, and
usasc X3/sca have been reassessing the present structure
and procedures of usasc X3. Both have suspected redun-
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dancies and incipient delays. BEMA/DPG appointed an ad
hoc Procedures Committee and charged it with examina-
tion of the 1965 Procedures and the recommendation of
new procedures if required. The committee, formed in Feb-
ruary, 1967, has met 17 times and has taken testimony from
a wide spectrum of sources, including usasc X3/sac. It de-
cided to prepare a new usasc X3 Operating Procedures
Manual. The manual will consist of an introduction, three
main sections and tutorial appendixes. The first of the main
sections will deal with the organization, administration and
policies of usasc X3 and will cover the complete and de-
tailed structure of the group. The second section will de-
scribe the method of domestic standards processing via the

usasc X3 Committee. Here the flow of a proposed USA
Standards will be charted from the initial idea, through the
development phase to its final approval by usast. The Pro-
cedures Committee believes that the flowcharting will te-
veal just where certain delays and redundancies appear and
how they could be eliminated. For example, there are opin-
ions that several levels of voting could be omitted without
affecting the quality or application of the standard.

At this point it might be apropos to advise the reader as to
what might happen if he were to try to propose a standards
project for development within the usast procedures. It will
be assumed that the reader represented an organization
that had an intimate technical and/or financial interest in
the area of information processing covered by the project
and he himself was technically competent in this area. We
will also assume that he knows nothing about usasc X3 or
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BEMA/DPG but is vaguely aware that usas1 is concerned
with national standardization. The first phase of his quest is
to find a contact point where he could interest others in his
idea. The scenario might read as follows:

1.

2

L.

3.

The reader, now called the proponent, writes to uUsas1
requesting that his idea be given consideration as a
standards project. He includes all supporting material
including any similar standards in use in the USA or
other countries. The need is outlined and documented.
The usast management directs the request to an ap-
propriate Standards Board, in our case the 1pssB,
which, in turn, examines the scope of its Standards
Committees (X3, X4, C85, Z39) to determine if the
proposed project can be placed with an existing group.
If there is no existing committee within whose scope
the proposed project falls, usast will call a general con-

ference to determine whether a real need for the proj-
ect exists. If a need is determined to exist, usasr will
establish a new USA Standards Committee to handle
the project. This committee will require a sponsor to
underwrite the expenses and to ensure that progress
ensues. Usast could also request that one of the inter-
ested organizations establish a proprietary committee
or use one of its existing proprietary committees to de-
velop the standard and then submit it via one of the
1pssB  Standards Committees or to then publish the
standard as an industry document and submit it for
usasl approval under the existing standards method.

. Assuming that the 1pssB allocates the work to usasc,

X3 will circulate the proposal to X3/SAC, X3/IAC
and the sponsor’s DPG Standards Committee. These
groups will report back to usasc X3 after examining

Fig. 1 (continued)
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the proposal for technical content, impact on the users
and manufacturers; economic feasibility, cost of imple-
mentation, related work in the U.S., in other countries
and in the international standardizing organizations.
usasc X3, after studying and discussing all of the evi-
dence, takes a letter ballot. If the vote is affirmative,
three alternatives are available. usasc X3 can assign
the project to an existing subcommittee, establish a
new subcommittee or, if the proposal requires further
definition, establish an ad hoc committee to report af-
ter more detailed investigation.

if a subcommittee exists

6.

7.

9.

34

Going down the route of the “existing subcommittee”
alternative, a specific working group may be formed to
handle the draft of the proposed USA Standard
(pusas). The working group (WG) will develop the
first draft after considering most of the available docu-
mentation, domestic and international. At this stage
the draft might be in the form of a working paper.
After a number of meetings and correspondence, the
group may decide to put the document to a vote. At
this level the members vote as individual experts and
not as an instructed voting representative of an organi-
zation or company. If the draft pusas is approved by
the working group it will be sent up to the subcommit-
tee. If the draft is not approved it will either die or be
redrafted in the light of comments received.

The subcommittee (SC) receives the draft and consid-
ers it not only relative to its technical content but its
technical and economic feasibility, impact and cost of
implementation to producers and users, relationship to
domestic, foreign and international approved and pro-
posed standards. Comments and critiques will usually
be generated at this point and heavy correspondence
will be exchanged within the subcommittee and be-
tween subcommittee members and outside interested
parties. A report will often arrive from Ecma (Euro-
pean Computer Manufacturers Assoc.) indicating its
reactions as well as its progress on similar work. Again
a number of meetings will carry the subject of the
draft pusas on their agendas, discussions may be pro-
tracted and second-order correspondence (comments
on comments) may be circulated to the members. The
subcommittee may decide to prepare a new draft itself
or to send it back to the working group with instruc-
tions based upon the comments it deems most relevant.
Eventually a draft pusas will be brought up for a vote
by the subcommittee members, who also vote as indi-
viduals, and will, at some time, be passed up to usasc
X3 for publication and/or letter ballot. The document
has passed through a critical juncture because the
“technical people” have decided to stop engineering
the document and start it on its way to production.
Now it must be recalled that usasc X3 is in reality an
administrative and not a technical group in the sense
that the spectrum of individual representative special
expertise is very wide and only a small number of rep-
resentatives have a depth of knowledge and experi-
ence about any single pusas. Judgments from this
group tend to reflect considerations of the impact of
the pusas on the area of work carried on by the organi-
zations which are the real members of the Committee.
While it is assumed that the average usasc X3 repre-
sentative is instructed, no data exists about the depth
or extent of this instruction or the manner by which
the instruction is given.

When a pusas arrives for consideration by usasc X3,

10.

11.

copies are sent to SAC for evaluation relative to its
application in and impact on data processing systems.
What is the relationship to software, media, system
environment, codes, vocabulary, etc.? Will the users be
forced into an expensive retrofit program? Is an EcMa
committee taking a different tack? SAC will report its
findings to the Committee. Usasc X3 may take a voice
vote (at a meeting) or circulate a letter ballot (30
day) on publication of the pusas. If approved, the
document will be published in the Communications of
the Association for Computing Machinery. The publi-
cation period runs four and one-half months from the
date of availability of the specific issue of the Commu-
nications. If not approved, the pusas may be returned
to the subcommittee for rework or re-editing.

During the publication period, it is hoped by usasc X3
that the “outside world” will be aware of the imminent
issuance of the pusas and submit comments on the
document and its application, In this way the Commit-
tee seeks to enlarge the critique that has started in the
working group. All comments are directed to the Sec-
retary of usasc X3 and forwarded to the relevant sub-
committee chairman. He, in turn, circulates them to
the subcommittee and working group members. At a
subsequent meeting the comments are resolved (ac-
cepted or rejected). Further editorial work on the
pUsas may be in order. ,

Now usasc X3 must decide whether to send the pusas
to the sponsor for submission to 1pssB and UsasI to be
approved and published as a USA Standard. Again a
voice vote or a 30-day letter ballot will be taken as to
whether a six-week letter ballot shall be circulated to
members for approval of the pusas and its subsequent
submission to the sponsor and usasi. A six-week letter
ballot is circulated to all usasc X3 member representa-
tives and their alternates. Attached is the pusas and all
relevant documents. During the balloting period and
up to the time when the Secretary of the 1pssB certifies
the result of 1pssB ballot, all votes are secret and the
Secretary of usasc X3 does not disclose any informa-
tion on individual votes. If the vote tally indicates a
consensus, and this elusive term is undefined by usast,
the Chairman of usasc X3 forwards the document to
the sponsor who then prepares a submittal package for
usast and the 1psss. This item consists of the final copy
of the pusas, a brief history of its development includ-
ing actions by the working group and the subcommit-
tee, and the vote tally of usasc X3. Further, if any
negative votes were cast by usasc X3, the submittal
must indicate what the chairman has done to try to
resolve the negative votes. “Resolve” means seeking re-
quired actions by usasc X3 or changes in the pusas
which might cause a member to change its vote from
no to yes.

checking ,
12. In judging the procedural correctness of the develop-

ment of a pusas, the 1pssB considers the following
“test”:
a. Were the views of all substantially concerned
parties heard and considered? v
b. Was evidence presented relative to the potential
use of the pusas?
c. Were any conflicts with other USA Standards
resolved?
d. Was consideration given to other nationally ac-
cepted standards in the field of the pusas?
e. Is there any conflict between the pusas and the
national interest?
f. Is there any unfair discrimination inherent in the
puUsasP (Continued on page 37)
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g. Is there adequate assurance of the technical
quality of the pusas? '

In addition, 1pssB considers two other factors: first,
that the membership of the USA Standards Committee
was balanced, representative of those parties concerned
with the pusas and possessed the necessary technical
knowledge and competence in the area covered by the
pusas; second, that the sponsor accepts the regulation
of the institute with respect to maintenance, publica-
tion and revision of the Standard.

An affirmative vote of 12 of the 16 1pssB members is
sufficient to approve a pusas if no negative votes were
cast. Otherwise the pusas will go before the Executive
Standards Board.

13. If the pusas is approved by 1psss, the vote tally will be
certified, notifications will be sent to the sponsor and
the proponent and usasi will publish the new USA
Standard.

14. If the pusas is not approved by 1pssB, a report on the
vote with all relevant documentation, including rea-
sons for the disapproval, is sent to the sponsor, pro-
ponent and usasc X3.

15. The proponent must then decide whether. he wants to
appeal to the Executive Standards Board within 10
days of the 1pssB action. If he does not appeal, the
pusas is dead unless usasc X3 decides to continue
work on it.

16. usasc X3 then considers the state of affairs relative to
the defeated pusas and decides whether or not there
is a justifiable reason to continue work on it. The doc-
ument may have been turned down on procedural
grounds and there still may be a definite need for it.
Years of committee work may yet be salvaged. If usasc
X3 decides in the affirmative, the document may re-
turn to the subcommittee or to that point in the process
where the 1psss felt that a procedure was not adhered
to. If the vote is negative, a notice will be sent to the
sponsor who prepares a final report to be submitted to
the 1pssB which in turn reports to Usasi. Usas1 notifies
the proponent who then must decide whether or not to
appeal to the Executive Standards Board.

thorough enough?

From the aforementioned scenario, which, if anything, is
somewhat abridged, the reader may judge whether or not
standardization, under usast procedures, is handled thor-
oughly. If anything the procedure may be too thorough. As
was previously stated, there are shades of opinion that the
process could be accelerated without detracting from the
impartiality of the procedure and quality of the Standards.
The sponsor’s ad hoc procedures committee is exploring the
possibility of eliminating some of the balloting points.

The revised domestic usasc operating procedures will, it
is hoped, remove some of the voting levels by the elimina-
tion of working groups and subcommittees. The new Sec-
tion Two should be concise and its accompanying Standar-
dization Flow Chart should be shorter.

The third section will treat the international standards
processing as it relates to ISO, the International Electro-
technical Commission (IEC) and the European Computer
Manufacturers Association (EcMa). Again the flow of the
proposed draft recommendation will be charted in order to
detect unnecessary delays. Here the method of change, if
any is required, is more complex than for domestic stan-
dardization because the consent of the ISO is required for
any basic procedural change. When the manual is com-
pleted, it will permit any person operating at any level in
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the usasc X3 hierarchy to quickly identify his place in the
picture, to know his responsibilities and the obligations of
others in the hierarchy to him.

A longer range project, partially considered by usasc
X3/sac, approaches the development of an information
processing standards structure so that the interdependen-
cies among existing and proposed standards can be noted
and the general priorities for standards development can be
established. At the present time both ECMA and BEMA/DPG
have appointed in-house committees to examine their re-
spective proposed standards and to set up priorities for the
development of these standards. In effect, a table of stan-
dards, similar to a periodic table of the elements, would be
set up. Each standard would have a coordinate position rel-
ative to its place in the information processing system, its
impact on the users and producers and its location in a
family of standards relating to a specific technical area, i.e.,
micr, OCR, magnetic tape, codes, etc.

how we got here

Looking back at the maturation years of usasc X3, in the
1960’s, one wonders why so many participants spent so
much time and money and got so deeply involved in stan-
dards. What is the payoff to producers, users and the gen-
eral interest groups? Has the old cry, “If we don’t get into
the operation, the government will ram its standards down
our throats,” actually worked with the non-government
groups? Partially, perhaps, but this is not necessarily the
entire story.

Remember the inheritance of a standardization tradition
from the electrical and electronic industry. A number of the
present-day computer manufacturers were first in the elec-
tronics business and thought of standards long before the
government hierarchy included any boxes marked “data
processing” in its organization charts. Also it must be noted
that both civilian and military government agencies are co-
operating actively in the usasc X3 and ISO/TC 97 pro-
grams, thereby indicating that an adequate vehicle exists
for achieving voluntary standardization. Further to the
point of government satisfaction with the document output
of the voluntary program is the federalization of four of the
25 Standards produced by usasc X3.

There are plans to federalize almost all of the usasc X3
Standards. Here we can view the government as a user
who, in common with other users, wants to select from a
variety of competing products (hardware or software)
which will have certain “common denominators” that will
permit him to interchange them in his application wherever
it might be. The user feels that standardization is a tool that
will give him some degree of control over his inventory and
ease his maintenance and training problems. Lack of stan-
dards for such items as keyboards, paper sizes, paper and
magnetic tapes, programming languages and codes would
put the user at the mercy of sole source procurements and,
in some cases, force the user to reprocure entire systems if a
manufacturer decided to discontinue production of spare
parts or went out of business altogether.

The payoff to the producer, domestically, is, in a sense,
the complement of that to the user. The manufacturer can
compete on terms of accuracy, speed, reliability and specific
customer-oriented performance features rather than being
concerned with special sizes, shapes, fonts, codes, ete. His
internal production planning, quality control and documen-
tation support become less complex and costly. His invest-
ment in tooling and materials decreases and his employees
are trained less expensively. The training and maintenance
software for the customer are also less expensive. Thus the
producer may exercise design innovation in his equipment
or system when he is sure of the programming language, the
interface requirements, the physical and other properties of
the media to be used, the codes to be used for information
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interchange and the environment in which the equipment
will be operated.

Most, if not all, of the aforementioned items have been
standardized. Perhaps it should be noted here that more
than one standard may be required in certain areas of ap-
plication. Thus it becomes reasonable that there be more
than one standard programming language, more than one
magnetic tape character density allocation and a set of
codes for interchange of information internal and external
to the data processing system. Furthermore, it must be em-
phasized that standards change, grow, are replaced and
die. A standard is only as good as it is useful and must not
be immortalized because it has received a usasi label. Into
each document must be built a method encouraging and
providing for change.

By this time it should be obvious to the reader that the
payoff to both the producer and the user from the domestic
standardization effort is money. Money saved during the
production process, saved via a smaller inventory or stock-
pile and money saved in the employee training and mainte-
nance operations. The producer knows that his market is
larger when he can conform to agreed-upon standards. The
federal and state governments, as users, readily admit the
cost savings of standardization. In areas where cost savings
were not involved, government and private standardization
programs lagged far behind and encompassed inadequate
de facto standardization, e.g., labor safety standards.

the problems

We have taken a brief look at the recent past and present
and, if we are not to emulate ostriches, the problems in
standardization stand out quite clearly.

1. Even with the new usasc X3 operating procedures,
adequate participation from the user and general inter-
est groups will be difficult to obtain. Unless the cost of
participation, in the form of direct attendance at meet-
ings and time required for evaluation of documents, is
reduced, these groups will continue to lag in participa-
tion.

2. A system of enforceable priorities must be established.
The present concept that usas1 or vsasc X3 must take
on almost any standards project put to them must be
scrapped in favor of an equitable method of priority
assignment.

3. USA Standards must be published without copyright.
At present, usast derives approximately 40% of its in-
come from the sale of its Standards and a copyright-free
policy would put the institute in the red. But there is
some incongruity in a setup where all categories of par-
ticipants spent millions of dollars to develop 25 informa-
tion processing standards and, after approval by usasi,
must then pay an inflated price for the documents. The
fault is not usasr’s but that of its members and of those
groups who ride free but who should be members. Some
of our major corporations, the U.S. government and
most of the middle-sized companies are among the free
riders. It is almost impossible to believe that a way
could not be found to assure proper support of Usast so
that its (and really our) Standards could be practically
given away or at least put into the public domain.

4. There are no reporting vehicles for the impact of ap-
proved USA Standards on the producer and user com-
munities. Occasionally one of the trade of professional
magazines does a report on a specific Standard but this
may not reach those who are in the process of develop-
ing similar documents. Such a vehicle should be a part
of the standards-development machinery.

5. We have yet to establish a consistent and viable time-
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frame for the development of Standards. This time-
frame together with a priority allocation system and a
method of assignment of control bench marks would,
for the first time in the history of usasc X3, permit an
effective standards management program.

6. A set of quality criteria is required to assure usasc X3
that the Standards which it has developed do indeed
meet the goals set up by the committee. usas1 proce-
dures demand that each USA Standard be reviewed at
least once every five years subject to withdrawal, reaffir-
mation or change. Remember that usasc X3 told 1pssB
that the pusas was of high technical quality. Where is
the post-approval confirmation provided for in an or-
derly manner? The new usasc X3 Procedures must in-
clude quality control provisions and feedback channels
from the users to the developers.

7. One of the most critical deficiencies in the entire stan-
dardization program is the lack of upper management
cognizance and participation. In government, industry
and user organizations, standardization policy is scarce
and sparse. Management in most cases just does not
give a damn until a crisis erupts. Such a crisis could take

the form of a particular Standard forcing extensive re- -

design or perhaps wiping out a market for a firm. The
answer is not to put vice presidents of engineering on
usasc X3 but to upgrade the internal reporting system
of the participating organizations. The standards groups
in the various companies and government agencies
could handle the reporting job but most of the time they
are undermanned and overworked. For example, the De-
fense Communications Agency, operating a global com-
munications system with a fixed plant worth about
$5 billion, with a 35,000 man work force, with about
$600 million operating expenses, maintains a “Stan-
dards Division” of six professionals, some “borrowed”
from the military departments. Comparable situations
exist in industry. There are few companies where the
standards department does not report to the same “in-
dustrial services” division that handles document repro-
duction. Perhaps an in-depth look at the entire stan-
dards picture is necessary before any patchwork repairs
are made.

Special committees of BEMA/DPG and ECMA are examin-
ing these problem areas and more. Reports should begin to
come forth sometime next spring. The situation could be
helped if government and the user-groups would address
the same problems from the point of their own self-interest.
It is quite obvious that no over-all and clear standardization
policy has yet been promulgated by either the government
or private users.

When the studies of domestic standardization have been
completed, recommendations made and programs revised,
perhaps the committees could get on with a jaded-eye look
at international standardization methods. Here they could
question whether there might be a better way to achieve
international consensus. Today’s global picture is that per-
haps six to ten national bodies set up committees to solve an
identical problem, a regional body again considers the same
problem and finally an ISO committee deliberates for a few
vears in an attempt to resolve the different solutions
reached by the national bodies. It is the contention of this
writer that improvements in the international procedures
for standardization can be even more dramatic than those
at home.

No, standardization is far from dull. It offers one of the
most fertile areas for both technical and managerial innova-
tion. All of us, from government, industry and the profes-
sional groups must make an investment in its future, an in-
vestment which will pay off in lower costs, better and more
timely standards and, most important, more eflicient and
compatible information processing systems. ]
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COMPUTER SYSTEM

westinghouse
chooses theirs

STANDARDS FOR
A LARGE ORGANIZATION

by W. BARKLEY FRITZ

With the continuing rapid evolution of the
computer field, the need for standards has been
apparent for some time. Although national and
: international computer standardization activities
have been under way for about.a decade, until recently
it has been difficult for a large organization using com-
puters to properly interface these developments and fully
exploit the advantages of the “right” standards.

In a large organization, the development of a consensus
as to what specific standards should exist requires a consid-
erable amount of communication and interchange of ideas
among various groups with somewhat diverse requirements
and goals. By associating the reasons for standards with the
actual standard, the on-going standardization program can
be sold to the individual members of the organization and
be highly successful in spite of a variety of problems.

By any measure, the Westinghouse Electric Corp. is
among the largest industrial organizations in the world. Its
diversity of products, its unique over-all engineering orien-
tation and its success as a major factor in a wide variety of
fields provide an organizational environment particularly
suited to highly effective use of modern computer technol-
ogy.

As a user ‘of the Univac I in the early 1950’s, Westing-
house was one of the first industrial organizations to use
digital computers successfully as an integral part of its
operations. That usage has expanded rapidly over the years
and today this organization relies heavily on a wide variety
of computational equipment. Westinghouse ranks as one of
the major industrial customers of several U.S. computer
manufacturers.

The effective use of this ever-expanding computer power
did not just happen. Behind this use has been extensive
planning to search out and implement new and profitable
application areas.'2 Also because of the pace of the fast
changing computer technology, it has been necessary to de-
velop an environment for rapid equipment change in order
to efliciently implement major new technical developments.?

A major factor in this effective computer use and rapid
exploitation of new technology has been the development
of corporate standards. It is the subject of computer stan-
dards—including our corporate standards policy, areas for
standardization, procedures for development, and the bene-
fits of such standardization—that is discussed in this article.

From the entire spectrum of the national and interna-
tional standardization program, those specific areas that are
most critical to an industrial organization are outlined. Spe-
cific corporate computer standards of the Westinghouse
Electric Corp. are listed with some indication of the motiva-
tion that led to the standards adopted. The closing empha-
sis is on the changing nature of standards resulting from the
dynamic nature of the computer industry and the economic
advantages of the kind of program presented in the paper.

1. Cheek; R. C., “Concurrent Processing and Program Priorities at the
Westinghouse Tele-Computer Center,” Proceedings of IFIP Congress
65, pp. 541-542,

2. Cheek, R. C., J. F. Dudas, and C. E. Skidmore, ""Message Switching as
a Subsidiary Function of Centralized Information Processing,” Pro-
ceedings of IFIP Congress 65, pp. 517-518.

3. Fritz, W. B., “Computer Changes at the Westinghouse Defense and
Space Center,” Proceedings of the FICC-1967, pp. 581-586.
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As recently as 1966, the Westinghouse Electric Corp.
was moving in the direction of a single “super” computer to
handle the workload of the major divisions of the corpora-
tion. This concept is no longer considered feasible for the
following reasons:

1. The continuing extremely rapid growth in total West-
inghouse computer requirements.

2. The limitations of existing state-of-the-art hardware and
software to implement such a plan.

3. The Westinghouse divisional profit center organiza-
tional structure that is not especially appropriate for a
single “super” system, because it would constrict the
profit center manager.

4. The over-all risk involved in the “all eggs in one basket”
concept, too great a risk to take for an organization so
highly dependent on computers.

Replacing this “super” computer concept is a computer-
direction that supports both strong centralized systems and
effective decentralized division-based equipment. What is
involved is the familiar “check and balance” concept, i.e.,
each division uses in-house equipment when this is justified
from an economic point of view, but uses central computer
or time-sharing facilities when this is desirable. Usually
each operating unit or profit center does not take one path
or the other, but uses in-house equipment for a portion of its
computer load, and also uses a Teletype or batch type ter-
minal to time-sharing or corporate tele-computer center fa-
cilities for another portion. Economics, turnaround, load
conditions, nature of the load with respect to corporate in-
volvement with the information and other factors determine
where the application is run. However, in a very real sense,
the use of Teletype or line-at-a-time data communications
brings the capability of the time-sharing computer or the
corporate tele-computer center directly to the remote user,
thus minimizing any real difference between the two ap-
proaches. At the present time there are in excess of 500
Teletype and about 20 line-at-a-time terminals within the
corporation.

Consistent with this policy on computer direction is the
policy to make use of multiple vendors with competitive
hardware. Such a policy is dependent upon the fact that
various suppliers introduce new competitive equipment at
different times. Such announcements followed up by suc-

Mr. Fritz is Manager of Sys-
tems and Operations in the
recently established Westing-
house Electric Corp. entry into
the computer-based informa-
tion services market. He
formerly headed the informa-
tion systems and program-
ming department at the West-
inghouse Defense and Space
Center. He has an MA in
mathematics from Johns Hop-
kins Univ.
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‘Weather has no respect for national
boundaries. Perhaps that’s why
international cooperation in forecasting
has for a long time been a constant in an
area fraught with inconsistency.

Cooperation is important, but it’s not
the only answer to more accurate and
longer range forecasting. Computer
technology is a key factor.

This is fortunate for the United
States, because no other nation is further
advanced in this area.

And no other nation’s weather
research establishment has two UNIVAC®
1108 Systems at its disposal.

Scientists at the Environmental
Science Services Administration’s

Geophysical Fluid Dynamics Laboratory
use them to simulate the earth’s
atmosphere by means of theoretical models.

Their goal is to develop a satisfactory
model comprised of elements which closely
approximate those of the real atmosphere.

By changing just one variable in this
mathematical model —sea surface
temperature, snow cover, atmospheric
pollutants, for instance —scientists can in
effect experiment with the atmosphere and
determine how that one alteration
influences the entire model.

These simulations are so complex, the
elements so numerous that a 24-hour
forecast for the northern hemisphere can
take 10 hours of computing.

Despite this scientists are optimistic.
In fact, current results indicate that
reliable 14-day forecasts are a distinet
future possibility. Also, the observational
network must be expanded to the whole
of the earth.

It will take some time, therefore,
before two week forecasts become standard.
Scientists estimate five to ten years.

But if it weren’t for computers, it
might take forever.

UNIVAC

Univac xj saving a lot of people a lot of time.

SPERRY RAND

CIRCLE 20 ON READER CARD

'The Ultimate Weapon in the Wet War.

3

No one can stop

L

the rain, but we can help you be ready for it.



SYSTEM STANDARDS...

cessful software and hardware deliveries provide a means
for a continual reduction in the cost per unit of computa-
tion. In addition, such a policy results in an excellent oppor-
tunity to obtain better contract conditions and improved
delivery, thus making it possible to exploit new develop-
ments in the field rapidly and with limited risk.

This multiple supplier policy (both serial and parallel)
requires standards in a variety of areas and essentially pro-
vides the motivation for the development and implementa-
tion of corporate computer system standards that are inde-
pendent of any single supplier. Thus, Westinghouse does
not have standards for their own sake, but as a necessary
means of supporting corporate policy.

Another type of organization might be willing, and even
find it desirable, to live with one supplier, adopt that sup-
plier’s software and hardware as it exists, and not be con-
cerned with other equipment now or in the future. Such an
organization has thus dictated for itself the “standards” of
that supplier and thereby runs the risk that fast-paced
changes in computer technology will cause them to become
locked in to obsolescent computer equipment or to an ex-
pensive transition to the next generation of the same sup-
plier. :

Westinghouse policy has been established to prevent a
lock-in to any single supplier or generation of equipment,
Computer standards and guidelines are thus a necessary
requirement to implement a more fundamental policy—that
is, an ability to use a variety of suppliers and to be able to
change to the newer, more effective, lower price per unit
computation equipment as dictated by the requirements of
the dynamic economy in which the corporation operates.

areas for standardization

To implement this policy and to control our development
of information systems, it is necessary to adopt and use
standards—the right standards. The national and interna-
tional standardization activities provide an over-all outline
of the areas where standards are being developed and
thereby serve as a guide to appropriate areas for corporate
standards. Based on the usasi, 1FIp and 1s0 activities, the
following areas are suitable for organization standards:
Optical character recognition (OCR)

Codes and input/output

Data transmission

Common programming languages

Vocabulary

Problem definition and analysis

Magnetic ink ‘character recognition (MICR)

Data elements

Program documentation

At the USA level, some standards have been adopted in
essentially all of the above areas including, for example, the
following: a code for information interchange, perforated
tape, punched cards, magnetic tape, vocabulary, flowchart
symbols, MIcr, coBoL and FORTRAN. ALGOL and certain
data elements are in the pipeline of the standardization
process.

It is almost obvious that if a national or international
standard exists in a particular area, then any large organiza-
tion should adopt that standard or at least be working to-
ward its adoption. The assumption is that the standard is a
good standard and that it will be generally adopted. How-
ever, corporate adoption of even the “wrong” standard is
usually better in the long run than inconsistent use of vari-
ous nonstandards.

It is this requirement for national and international
“communication” and an effective “working together” ca-
pability that led to effective usast, 1F1P, and 150 standards
activity in the first place. Corporate entities and other large
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organizations have many of these same requirements and
can benefit from such broader effort; however, each organi-
zation must evaluate and implement standards in such a
way as to support its own objectives.

As the title of this paper implies, standardization is a
developmental process, an on-going process. The standard-
ization progress of the Westinghouse Electric Corp., includ-
ing a brief listing of our corporate computer standards, is
provided later following a discussion of the procedures in-
volved in the standardization process.

procedures for developing a consensus

The development of standards at the national or interna-
tional level is extremely time-consuming and, in general,
because of the length of time it takes to get agreement,
somewhat of a frustrating experience. Standards, in the
context of a large, diversified industrial corporation with
essentially autonomous division profit centers, present a sim-
ilar problem. Guidelines and good practices must be “sold”
to those who must comply. Each division must agree that
adoption of a particular standard is “good” for his opera-
tion. The advantages of corporate standards must be under-
stood by each level of management in terms of why adher-
ence to the standard is desirable for his operation.

The adoption of a new standard usually requires change
from existing local conventions. Change, in general, has
some cost associated with it. In some cases, the cost of
change can be quite high. The advantage of that change
must therefore have a greater value than the cost of making
the change. Personmel must be available to make the
change. Because of schedule requirements, local operating
functions may bypass a corporate standard. Standards thus
in a practical way may be regarded as a “direction to go” or
a guideline rather than a rigid edict. Local management, in
order to meet other objectives, must have the authority not
to adhere, when the “not adhering” has greater advantages
such as higher immediate profits or an ability to meet a
committed schedule. However, the longer-term conse-
quences of not adhering to the standards must also be rec-
ognized. The direction indicated by the standard must be
accepted by all levels and the “deviation” recognized for
what it is, a temporary expedient.

A problem with standards is that they are not rigid. An
argument against their adoption is that the standard will
probably be changed “someday.” The fact that the standard
may be changed, however, is no reason not to adopt the
standard as a self-consistent mode of operation, thereby
simplifying change to that new standard when and if the
change takes place. Standards thus provide a basis for get-
ting to new standards.

A major influence in the development of standards is the
environment in which the operation exists. Of course, the
major input in a large organization is the need of the vari-
ous units to communicate effectively with one another. This
need for a standard and the requirement that the parts of
the organization be sold on the fact that the standard adop-
ted is the “best standard” requires a consensus—that is, a
general agreement as to the desirablility of using this single
way of doing things.

But the units of the organization, and the organization as
a whole, must deal with the outside world and this is where
the trade associations and the national and international
groups carry heavy weight. Economics dictate that organi-
zational standards not be in conflict with the national and
international standard, assuming, of course, that the stan-
dard is sufficiently well defined and accepted. However,
local practice and the corporate standard must come first, at
least in the chronological sense. The large organization can-
not sit back and wait until “the standard” is agreed to at the
international level. The requirement for an in-house stan-
dard, before the fact, that is hopefully not inconsistent with
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later national and international efforts almost forces the or-
ganization to work closely with the various industry and
government standardization bodies in order to contribute to
the direction that will be taken and take advantage of the
knowledge gained as to the direction in which “things are
going.” As indicated in the previous section, Westinghouse,
by being fairly active in Usast activities, has been able to
move in directions consistent with the direction later taken
by usas1. Of course usast is being influenced by 150 and 1¥1r
activities.

Another factor involved in the standardization activity in
the computer field is the role played by the one dominant
supplier, IBM. The role of the “de facto” standard cannot
be overlooked as one attempts to reach a consensus. Al-
though, as I have mentioned, Westinghouse uses equipment
made, by nearly all of the major suppliers in the USA, the
influence of IBM on Westinghouse as a user and on the
other computer equipment suppliers to Westinghouse is
considerable. The 80-column punched card and the one-
half-inch magnetic tape represent two areas where West-
inghouse and most other computer users had standards long
before formal acceptance of these “de facto” standards by a
standards body.

A formal means for getting standards agreement within
an organization is difficult to define. Certainly formal sem-
inars, meetings, committees, policy letters, standards manu-
als, and related activities and documentation can, and do,
all play a part. Indeed even agreement by a “duly ap-
pointed committee,” while desirable, is not the complete
answer. As most of you know, large American corporations
are not generally “dictated to” by committees, even inside
committees. The existence of a complete standards manual
does not assure adherence to standards. Essentially, stan-
dards represent what is being done, rather than dictate
what is to be done. Standards represent a direction, and in
the traditional sense provide a means of measuring perfor-
mance toward achievement of the organization’s objectives.

In another sense, standard performance generally will
not be the best possible performance, however it will be a
“standard” to which any variation from standard can be
compared. If a truly better way is developed, then this new
approach should be made the basis of a new standard. The
economic benefits of the change can then be evaluated in
terms of the cost to make the change. The existence of, and
adherence to, standards are thus not to be a means of limit-
ing progress, but a means of evaluating, controlling and
promoting progress.

westinghouse standards

Before concluding, I would like to give an indication of
Westinghouse progress to date; I shall list briefly those areas
where effective Westinghouse corporate computer center
standards now exist.

1. rForTrRAN and coBoL are the standard programming
languages. The specifications of these languages are as
defined by usasi.

2. Standard equipment selection procedures and guide-
lines have been adopted. Corporate approval proce-
dures are consistent throughout the corporation.

3. The standard character set in Westinghouse is that of
usascil, The character sets used by FORTRAN and
coBoL are both subsets of this code which has been
implemented by different bit configurations by various
computer and communication equipment suppliers.
Hopefully the suppliers will eventually adapt a single
code representation; however, in the meantime auto-
matic hardware and software conversion can be used.

4. The USA Standard Flowchart Symbols as published
by usasi are standard.
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5. For purposes of standardized written and oral commu-
nications, the USA Standard Vocabulary for Informa-
tion Processing has been adopted as a base.

6. In the area of data elements, standard machine for-

mats have been adopted for the following: date, time,

individual and business designation, location, and
phone number.

The usast tape labeling standard has been adopted.

Standard formats for data files are defined.

A standard library of subroutines has been adopted

and is being maintained on most computational equip-

ment operational within the corporation.

10. Standard program documentation procedures have
been developed and implemented.

11. The ACM Guidelines on “Professional Conduct in In-
formation Processing” have been adopted as a means
of providing a standard in this area.

At the present time 1 and 2 are published corporate stan-
dards. The others indicate the corporate direction and as
such are documented at the corporate computer center by
means of a loose leaf document entitled “The Tele-Com-
puter Center Standards and Facilities Manual.” This docu-
ment has proven to be extremely valuable not only in serv-
ing as a general guide in the training of new personnel but
also as a reference for experienced personnel. In addition,
good practices and conventions are defined and included
with the manual. Emphasis is on modular programming.

An adjunct to Westinghouse standards are its standard
hiring practices for personnel in the computer and manage-
ment systems area. Adherence to educational requirements
and a specified level of performance on a standard battery
of tests also help provide a basis for the effective inter-
change of personnel within the divisions and staff function
activities. This commonality of approach gives the corpora-
tion a depth of back-up for key positions that makes it pos-
sible to find qualified candidates from within for openings
created by the establishment of new divisions and ex-
panded computer system activities.

Lo~

conclusion ‘

An organization-wide set of computer system standards
provides support to the achievement of the organization’s
prime objective. In the computer systems area that goal
might be stated as providing the best possible computer
operation at the lowest possible cost.

Experience at Westinghouse in the use of cosor and
FORTRAN has simplified programmer training and increased

‘programmer productivity. With respect to the training

phase, our experience has shown that the new inexperi-
enced employee begins to become productive during the
first month of his employment period following some 40
hours of on-the-job training. Both languages are well docu-
mented themselves and are essentially self-documenting for
ease in program maintenance. Each provide a fair amount
of machine independence and each provides a useful base
for program exchange between different groups having the
same or very similar applications.

The existence of standard data elements, file structures,
tape labeling, and related standards helps reduce redun-
dant effort, simplify the preparation of new programs, re-
duce the program maintenance effort and ease the program
debugging problem. Because of the variety of factors which
influence performance it is difficult to prove, but not diffi-
cult to demonstrate, that effective standards provide at
least a 20% increase in overall productivity. Westinghouse
being a profit-minded organization has converted this in-
creased productivity to increased profit.

In conclusion, an effective standards program provides a
means for the best possible on-going utilization of men and
machines to effectively solve the problems for which mod-
ern computers were designed. [
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DATA LOCK gives privacy to your com-
puter files on an individual basis without
losing storage space.

With a simple insertion of a DATA
LOCK into “wrap-around” tape models,
only you can O.K. the mounting of the
tapes for there is but one fitting key—and
you will have it.

Canisters (both 1200’ and 2400’ models)

DATA LOCK"

A PRODUCT OF:

is an individual thing...like DATA LOCK"™

may be purchased with DATA LOCKS
pre-installed... also sold in disc pack
bases.

Each lock is of different internal design,
with distribution of keys computer-
controlled. DATA LOCKS are available
individually or in a separate series utiliz-
ing a master key—in one color or many for
fast visual identification.

“the newest weapon in
the oldest battle”

DYNANAMICS, INC.
2745 BERNICE ROAD

LANiING, ILLINOIS 60438
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SERVICE BULLETIN

Feb.

11, 1974

Subject: Software and Hardware
Modifications to Support the
Basic Fuel Injection Computer
Models Affected: 1600 TL, 1600 TL 4 II/
VW/Mods 1, 2, and 3

"A degree of concern has been expressed
by various dealerships with regard to
the requirement for a 3000-square-foot
air-conditioned additior to house the
360/65 and staff of 20 programming
personnel.. This engineering notice
clarifies the in-car data processing
system mission objectives. Some histor--
ical perspective may be of assistance
in assessing the merits of our current
configuration.

The initial in-car computer installa-
tion functioned in conjunction with the
fuel injection system. It served to
improve fuel economy and reduce air
pollution by sensing temperature, vacuum
and other parameters and computing the
injection rate.

Modification One was initiated by our
advertising agency to stress the fact
that we were the first manufacturer to
utilize in-car computers. This modi-
fication resulted in the now standard
miles per gallon computation and was
limited to a 50% size expansion of
the basic computer by the utilization
of LSI. '

Mod Two represented a quantum leap in
automotive data processing and all now
agree that allocation of the front trunk
space to house the liquid cooled 4 II/VW
system was a cost/effective trade-off.
The feature of automatic credit balance
determination including gasoline
purchase; restaurant bills and shopping
charges was well received by the driving
public. The 75% reduction in fuel
economy as a function of compressor/
power requirements and increased vehicle
weight were viewed by the normal
customer as an opportunity for reverse
snobbery. They had tired of boasting
about the high number of miles per
gallon their little car attained and
the opportunity to comment on the reduc-
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tion in economy which was directly
related to in-car computer size and
utilization rate caught on. In retio-
spect, the drive-through department
stores were the pivotal point in Mod
Two sales. When the external credit card
slot and package slot were incorporated
the housewife no longer had to leave
her car to make purchases. The heads-up
display indicating real-time credit
balance was the feature for which we
received the annual award from Road

and Driver magazine. As you will recall,

the diagnostic set.for the Mod Two
computér required but one service stall.
The Mod Three computer necessitates
the previously mentioned 360/65 support
facility. Some have questioned the in-
car space requirements of the Mod Three,
i.e., the allocation of the total rear
seat and front passenger seat for core
and disc-pack installation. However,
thé features of Mod Three software far
override the space requirements of the
processor. These include: automatic
route selection; parking space and
entertainment ticket reservation;
enroute CAI programs in German, and
real-time stock guotations. As a
consequence our automobile is first in
sales in the nation (and German is the
national language). Seen in this light,
the provision of on-site software
modifications to meet the needs of the
individual customer/driver is of benefit
to every dealership.
Advance Announcement
The Mod Four computer, to be announced
in the fall as a feature of the 1975
model, will require the space now oc-
cupied by the driver. This is not viewed
as a problem for the 1975 model will be
able to reach its destination without
a driver. ‘

—-A. F. KOCHMAN
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Send out an order for
Roytype computer

Iibbons.

¥ Inferior ribbons and frequent ribbon
| changes cost you in computer down time.
i And money. And the problem usually
isn't with worn ribbons. It's with fading ink.
Roytype, with added technology from
a#m its parent company Litton Industries, has
the solution. Better ribbons made with
longer lasting inks. Our inks are quality
tested for viscosity, density and durability.
The formulas are secret. The resulting
ribbons...well known.

Roytype tough nylon ribbons have
| tolerances to 2/10,000ths of an inch.

Each and every ribbon is tested to

deliver uniform printouts.
Give us your specifications. We'll deliver
¥ 1 the ribbon. And you'll never have to put
" up with a big case of the vanishing
it é printout again.

HOYTYPE\D[E J. A. Herauf, Roytype DN-2

DIVISION OF LITTON INDUSTRIES
Royal Typewriter Co.

1031 New Britain Ave.

West Hartford, Conn. 06110 Phone (203) 233-2621
Dear Sir:

Please send me more details on

Roytype Computer Ribbons.

Name
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Compatible
disk drive

LOW COST, HIGH RELIABILlTY
POTTER DISK DRIVE IS PLUG-TO-PLUG
INTERCHANGEABLE WITH IBM 2311

The Potter DD 4311 Disk Drive is a random access mem-
ory device with removable magnetic disk storage. It is
totally compatible with IBM System/360, and can replace
the IBM 2311 by plugging directly into the IBM 2841 stor-
age control unit.

The Potter disk drive uses an access mechanism
with a separate read/write magnetic head for each of the
10 disk recording surfaces of the IBM (or equivalent) disk
pack. Because of its multiple-head access mechanism and
cylinder or track mode of data organization, the DD 4311
is suitable for either random or sequential processing
methods. The Potter Disk Drive features easy accessibility
for maintenance with removable side panels, and maxi-
mum reliability with modular integrated circuit electronics.

Potter peripherals are operating in hundreds of data
processing centers providing maximum reliability for mini-
mum cost.

Potter service centers staffed by highly trained and
fully equipped service personnel are located in principal
cities throughout the world.

Potter Instrument Company, Inc.,
East Bethpage Road, Plainview, New
York 11803 - (516) 694-9000 - TWX: 510-
224'6485 . INSTRUMENT CQ,INC.®

POTTER

i
STRETCH YOUR EDP DOLLAR.
PLUG IN A POTTER PERIPHERAL.
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Your central site computer
was a wise choice. Now let's look
at your remote terminal needs.

Scientific Control Corporation, long a recognized
leader in small scientific computers, now offers a
Data Communications Terminal to solve remote
batch processing problems. The DCT-132 is ca-
pable of interfacing with a dial-up switched net-
work or with a dedicated line, sending and receiv-
ing data at 2000 to 4800 bits per second. Because
of its internally stored program, it is the most
powerful and most flexible remote batch com-
munications terminal available today. The modu-
larity of the DCT-132 allows the user to have high speed
printing capability as well as card reading, card punching,
paper tape reading, paper tape punching, keyboard input
and low speed printer output. The modular design of the
DCT-132 allows the peripheral controllers and peripheral
devices to be added only when the peripherals are
required.

In addition to the powerful on-line capability, the DCT-
132 provides unparalleled off-line conversion power.
Under control of an internally stored program, the
DCT-132 may perform - the following off-line functions:

Card Reader to Card Punch
Card Reader to ASR Paper Tape

Card Reader to High Speed Printer

Card Reader to ASR Printer

ASR Paper Tape to ASR Printer

ASR Paper Tape to Card Punch

ASR Keyboard to Card Punch

ASR Keyboard to ASR Paper Tape

When configured as a communication line con-
centrator, the capability of the DCT-32 is limited
only by the quantity and speed of the communica-
tion lines connected. Up to 32 low speed (110 bits
per second or less) asynchronous communication lines
can be concentrated into one 4800 bit per second syn-
chronous communication line. Medium speed (up to
1200 bits per second) asynchronous communication lines
as well as high speed (up to 2400 bits per second) syn-
chronous communication lines can also be concentrated
to significantly reduce communication line costs in most
communication systems.

Although the DCT-132 and DCT-32 are sold with all of
the necessary programs for running the applicable periph-
eral devices, the fact that it is an internally programmed
machine allows the user to reprogram to use any data
format or any block format he so desires.

DCT-132
MAXIMUM REMOTE TERMINAL CONFIGURATION

LINE COUPLER
2000 4800 8PS

HALF OR FULL DUPLEX

2048 BYTES | 2048 BYTES

1
Zusec CORE | 2uec CORE

1
oL Y et Lo LINE PRINTER

KEYEOARD  PRINTER REMOTE [ 300 LPM
PAPER TAPE TERMINAL CONTROLLER 132008
cmeaomune | e e 63 CHAR.

328YTES ROM

CARD PUNCH CARD READER
100+ cPM 2000m
COLUMN PUNCH COLUMN READ

DCT-32
DATA CONCENTRATOR CONFIGURATION

Line COUPLER
2000 4800 875

FULL DUPLEX

“wmeYTES [ 2088 YTES
2usec CORE | Zusec CORE
[}

(UP TOS UNITS) wr TO2 UNITS)
(sTanoarey | ortionaLs

ASYNCHRONOUS SYNCHRONOUS.
UINE couPLER REMOTE LINE COUPLER
70 12008%5 — TERMINAL [ 10 za00 8PS,
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L e
4 A ] hY

8T ORIENTED COMMUNICATIONS COUPLER N P

\
% Y B LE
7 1032 HALF DUPLEX LINES  UP T0 110871
_____
’
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DELIVERIES TO START IN MARCH 1969 — PLEASE GIVE US A CALL.

~ Scientific Control Corporation

! ‘T
EASTERN REGION: College Park, Md.
Orlando, Fla.

Parsippany, N. J.
West Springfield, Mass.
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CENTRAL REGION: Dallas, Tex.

P.0. Box 34529 e Dallas, Texas 75234 o 214 — 242-6555 ¢ TWX 910-860-5509

WESTERN REGION: Palo Alto, Calif.
Denver, Col. El Monte, Calif.
Des Plaines, Il
Hazelwood, Mo.

Houston, Tex.
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COMPUTING
AT
STANFORD

by EDWARD A. FEIGENBAUM and NORMAN R.

The themes of computing are scale, size, speed,
growth, dollars, and universality. Stanford Uni-
versity has paid the price and is now harvesting
the rewards and problems of leadership in com-
puter science and technology. Its computer science depart-
ment was one of the first to be accorded full academic de-
partmental status; there are now dozens around the coun-
try. The university’s computer service activities have grown
enormously in recent years in order to serve the burgeoning
demands of the Stanford academic, research, and adminis-
trative programs.

The Stanford computation center now manages and
operates three major computer facilities: a central cam-
pus facility, a facility for real-time applications, and a fa-
cility for the linear accelerator center. Over 5000 mem-
bers of the Stanford community—students, faculty, and staff
—are active users of these facilities. During the past aca-
demic year, 2000 new computer users received instruction
from the computer science department, from other depart-
ments in the university, and from the computation center.
About 1800 students each quarter do some part of their
assigned homework on a computer; 1500 student jobs and
1200 research jobs are handled by the central campus com-
puting facility alone on a busy day during the academic
year.

In addition to the several large-scale systems necessary to
service the academic and research demands for computing,
there is an abundance of small computers in university lab-
oratories used for controlling instruments and data flow.
Further, a major portion of the university’s administrative
information processing is handled by computers in the ad-
ministrative data processing computer facility. The com-
puter, as an instrument for calculation and information pro-
cessing, has found application in virtually every instruc-
tional, research, and administrative activity at the univer-
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for 5000 users

NIELSEN

sity. Yet the range of application of this tool to the univer-
sity’s life has hardly bégun.

The remainder of this article attempts a brief guided tour
of the computing and computer science activities at Stan-

ford.

computer science department

The computer science department of the school of hu-
manities and sciences began as a division of the mathemat-
ics department in 1962. Under the leadership of Professor
George E. Forsythe, past president of the Association for

Dr. Feigenbaum is director of
the Stanford computation cen-
ter and an associate professor
in the computer science depart-
ment. He was co-editor of the
book Computers and Thought
and has a PhD from the Car-
negie Institute of Technology.
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Computing Machinery, it was accorded departmental sta-
tus in January, 1965. The department’s faculty now consists
of six professors, two associate professors, four assistant pro-
fessors, and five lecturers. The departments’ own students
are entirely graduate students, most of them announced
PhD aspirants. During 1968-69 there are 98 students of
computer science. Of these, 22 are at the stage of candi-
dacy, writing dissertations. Demand for computer science
education at the graduate level is very great but, because of
the problems of funding growth, new admissions are quite
limited. Of the 287 applications for admission, only 30 stu-
dents were accepted for entrance in the fall of 1968.

In addition to its graduate student focus, the department
offers many courses at the undergraduate level. These
courses are primarily introductory and rank among the most
popular’ elective courses offered at the university. There

seems to be no limit to the demand for these courses, but

slow faculty growth limits the number that can be ade-
quately staffed. _ ,

The department’s graduate students prepare in three of
the following five areas, specializing in one for the disserta-
tion: programming systems; hardware; logic; computational
mathematics and numerical analysis; and advanced non-
numeric applications, particularly artificial intelligence re-
search.

Faculty research and graduate student research training
is focused on various research projects. Funding for com-
puter science research, as might be expected, is derived
from a number of sources. By far the largest and most heav-
ily funded project is the artificial intelligence project, whose
principal investigator is professor John McCarthy. The re-
search is being conducted on a Digital Equipment Corp.
PDP-6, located at the Donald C. Power Laboratory in the
foothills of the Stanford campus.

To the observer, one of the project’s most interesting ac-
tivities is the hand-eye program. Using a television camera
as an eye, the computer scans the incoming video signals to
“recognize” objects in the field of view and then transmits
control signals to a mechanical arm in order to appropri-
ately manipulate these objects. Unfortunately this also
means that when the computer throws a “tantrum” it is now
able to wave its arm and throw things. After surviving a few

Dr. Nielsen is deputy director
of the Stanford computation
center and an assistant profes-
sor in the graduate school of
business. He is the author of
several articles in the field of
simulation and computer sys-
tem management and has a
PhD in operations and systems
analysis from Stanford.
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close calls, the researchers added a protective wall to their
equipment list.

A second endeavor lies in the area of chemical hypothesis
formulation. The problem of determining the structure of a
chemical molecule from its fragmentation pattern in a mass
spectrometer is very difficult. There are no completely rig-
orous rules for doing this, and the evaluation of all possible
structures can be prohibitively time consuming, even on the
world’s fastest computers. Thus, reliance must be placed
upon heuristics or “guidelines” in order to attempt to isolate
plausible formulations and to discard search paths which
are not promising. Already this type of program is of signifi-
cant assistance to the research chemist. Other work at the
project is concerned with the development of programs to
assist the computer in recognizing and interpreting human
speech directly from audio inputs.

In another laboratory, research on the problems of graph-
ical input and output for computers, and the theory and
techniques of picture processing by computer, is carried out
by professor W. F. Miller, his students, and the professional
staff of the graphics study group. This group is part of the
sLaC (Stanford Linear Accelerator Center) computer re-
search group headed by professor Miller, who holds a joint
appointment between the computer science department
and the linear accelerator center.

Recently the computer science department was the recip-
ient of a gift from the Hewlett-Packard Corp. of one of their
small, general-purpose digital computers, the HP-2116A,
which is used primarily for specialized “hands-on” applica-
tions by computer science students.

Last, but not least, the department makes an important
contribution to the vigor and health of the university’s com-
putation center, through participation by its faculty and
students and, more importantly, by virtue of the stimulating
intellectual environment it provides and nurtures. The pres-
ent and past directors of the computation center are all
faculty members of the computer science department.

stanford computation center

Until 1965 the Stanford computation center was synon-
ymous with the central computer facility in Pine Hall. This
facility had undergone a major expansion in 1962, under
the leadership of professor George Forsythe, acquiring an
IBM 7090 for research computing and a Burroughs B-5500
for the heavy student work load. In 1965 the charter of the
computation center was expanded to incorporate the man-
agement, programming, and operation of other major com-
puter service facilities planned for the medical school, the
linear accelerator center, and other locations on campus.

The computer field is characterized by two opposing
forces.

First, there are the great economies of scale which pro-
vide a centripital force toward centralization. These econ-
omies apply not only to the computing machinery itself, but
also to the programming of the machines. Talented and
highly trained system programmers are an expensive and
scarce resource. :

Second, there is an opposing centrifugal force toward a
proliferation of computers, some small and some large,
among the various projects and laboratories at the univer-
sity. This is due to the funding policies of granting agencies,
the desire of some principal investigators for operational
independence, the nature of certain applications, and in
some cases the limitation of present technology in providing
special services at points remote from the central computer
location. .

The university has attempted to capture the hardware
economies of scale by centralizing computer service. How-
ever, where the centrifugal tendencies have proved to be
irresistible, other economies of scale have been realized
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through the mechanism of the centralization of computer
management in the computation center. In over three years
of operating under the multi-facility charter, the economic
and intellectual benefits of the joint central management
have proven to be large. To our knowledge, no other uni-
versity has achieved this high level of integration among its
computer facilities.

The campus facility is the name now given to the central
computer service facility located in Pine Hall. Associate di-
rector Rod Fredrickson heads a programming and opera-
tions staff of more than 50 people. To keep up with rapidly
rising demand and with new technology, this facility has
expanded its computer resources. In May, 1967, it installed
an IBM 360/Model 67 computer, and arranged to sell its
“last generation” computers. The system has subsequently
been upgraded to one million bytes of high speed memory,
two 2301 drums, and three 2314 discs with a total storage
capacity of more than 600 million bytes.

A 1966 study of IBM’s (then proposed) TSS/360 time-
sharing system for the 360/67 had indicated that this soft-
ware would initially be inadequate to serve the campus user
community in an appropriate manner. Accordingly the sys-
tems staff went into high gear on system development, en-
abling Stanford to avoid many of the problems suffered by
other installations that had intended to use the ill-fated
360/67. As a result of this forewarning, a rather complete
remote access computing service was ready to be offered
shortly after installation of the hardware. A comprehensive
text editor (WYLBUR)! permits the user to interact directly
and immediately from IBM 2741 typewriter terminals. Not
only can he input, edit, and manipulate files, but he can
also submit jobs to and retrieve output from the regular
batch processing service.

Although turnaround averages less than an hour, a prior-
ity system with graded prices enables users to obtain better
service if required (or much cheaper computing with poor-
er service). Recently a “high speed” partition was added
using a set of “quickie” compilers (e.g., WATFOR) for jobs
requiring minimal I/O capability. This service now pro-
vides turnaround in a matter of two or three minutes.

Beginning last September a fully conversational time-
sharing service was made available to the user community.
Users can now interact with their programs during both
compilation and execution. Such interactive service has
greatly enhanced the productivity and problem-solving ca-
pability of both students and researchers. More than 125
terminals with access to this system are now installed
around the Stanford campus in laboratories, classrooms, and
offices. Further, there are additional terminals located
around the San Francisco Bay Area which provide access to
students and faculty members of other schools and colleges.

real-time applications

Another important area of computer application is real-
time data acquisition and process control. The computation
center offers a variety of such services through its recently
re-organized real-time facility. The primary “constituency”
for these services is, at present, the medical school, though
the service will be made available to all as required. The
laboratory of the real-time facility handling medical school
needs is called acmME (Advanced Computer for MEdical
Research) and is under the direction 6f associate director
Gio Wiederhold.

The acae project was established in the medical school
with the aid of grants from the National Institutes of Health
and the Macy Foundation. It is chartered as a research
project to explore the frontiers of the application of newly

! Contrary to popular practice, WYLBUR is not an acronym. We are, how-
ever, open to suggestions.
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developing comhputer equipment and techniques to medical
science laboratory problems. In this sense, though acMmE
will be providing a unique data acquisition and control ser-
vice to medical school laboratories, it is not primarily a ser-
vice operation but rather a research endeavor. The prin-
cipal investigator is professor Joshua Lederberg, Nobel
Laureate and chairman of the genetics department. The
computation center has the responsibility for implementing
the computer-related goals of the ACME research.

The acME programmers and engineers have developed a
new and excellent time-shared programming system, new
data acquisition techniques, and various devices for mon-
itoring, controlling, and manipulating the flow of data to
and from laboratories. The time-sharing system, presently
permitting simultaneous interaction by 31 users, operates
on an IBM 360/Model 50 computer with two million
bytes of slow speed magnetic core memory. The data acqui-
sition and process control functions are handled ‘primarily
by an IBM 1800 computer which is linked to the Model 50.
Data from many laboratories can be acquired in real time
by the 1800 under the control of programs that are simul-
taneously sharing the Model 50.

The AcME time-shared interactive programming system
(called acME/PL) is based upon a subset of the PL/1 lan-
guage. As can be guessed from the hardware configuration,
the system is a core resident one. Because it is a single
language system, there is no time-sharing mechanism.
Rather, the compiler inserts “releases” back to the system at
logically appropriate points in the user’s program. Special
attention has been devoted to the user interface: the line-at-
a-time compilation, the instructive diagnostics, and the
large number of helpful system prompts all contribute to-
ward making the system an easy one to use. Even nonpro-
gramming doctors at the hospital have found it very easy to
learn to compute on the AcME system. It is interesting to
note that the AcME system itself was written in FORTRAN
and compiled using the IBM H level optimizer. This en-
abled a fairly efficient system to be developed in approxi-
mately one year by a staff of only eight.

The degree to which time-sharing services require reli-
able computer service was made very clear last spring. The
defective manufacture of one of the memory modules led to
increasingly frequent system crashes. User productivity not
only went to zero but actually became negative as system
crashes resulted in greater amounts of lost personal time,
higher levels of frustration, etc. The manufacturer agreed to
replace the memory, but that is not the end of the story.
Because of the urgency of the situation, the new memory
was to be air-freighted to the west coast. Unfortunately, the
first replacement was speared by a New York forklift driver,
and the second replacement was “dropped” in transit.
However, after a complete outage of more than six weeks, a
usable memory was fashioned out of the three boxes of
“parts.” v

The experience vividly demonstrated the appalling
effects which an unreliable system can have upon the
course of research and development work. Even the subse-
quent repair of the system could not rapidly or adequately
erase the damage. The collection and processing of data
from medical laboratories is an application in which reli-
ability is of paramount importance. Even in so-called non-
critical areas using ordinary time-sharing service (such as
that provided by the campus facility), the operational reli-
ability requirement is an order of magnitude greater than
that needed for standard batch processing service.

The hybrid computer laboratory in the engineering de-
partment is an emerging arm of the real-time facility. This
laboratory is acquiring new high speed data acquisition
equipment complementary to that in operation at AcME. At
the heart of this system is an SDS Sigma 5 computer. In
addition to serving as a hybrid computer, this system will
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acquire voluminous amounts of data from experimental
equipment and prepare this data for subsequent reduction
on the large campus computer.

One of the largest applications of computing at Stanford
may be found at the recently completed Stanford Linear
Accelerator Center (srac). Experimental physics done
with the aid of the two-mile-long electron accelerator re-
quires a prodigious amount of computation. For example,
bubble chamber photographs of particle collisions must be
scanned and recorded in a form processable by a computer.
Complex procedures involving millions of computer opera-
tions are then required to analyze the resultant stream of
information.

In order to satisfy these computational requirements, the
Atomic Energy Commission has recently installed an IBM
360/Model 91 for use at sLac. The srac facility of the
computation center, under the direction of associate direc-
tor Charles Dickens, is charged with the responsibility for
the operation and system programming of this new system.

Despite the fact that the Model 91 was installed only last
fall, it has already turned out to be a surprisingly produc-
tive machine. The two-million-byte high speed memory has
been divided into a number of different partitions, each
serving a different category of user. Thus, there appears to
be a set of computers serving the accelerator, permitting
good service to be provided to each function. Nevertheless,
despite the much greater productivity of the Model 91 rela-
tive to the Model 75 which it replaced, there is plenty of
room for improvement.

Although the staff has been preoccupied to date with
working out the bugs in the IBM os/MvT software for the

[,
SR\
“Well done, thou good and faithful servant!”
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360,91, there are plans to mount a remote job entry system
(working from 2741 terminals), a text editor, and subse-
quently a small time-sharing system which will occupy a
single partition. This will permit physicists to participate
directly in the analysis of their data without having to mo-

nopolize valuable memory space. ‘

administrative data processing center

Although some of the scientific computer applications are
more glamourous, this should not detract from the impor-
tance of computation in such other areas as the day-to-day
operation of the university. Not only are such things as pay-
roll checks machine prepared, but the bulk of the univer-
sity’s student and financial records are in machine readable
form and are processed and updated by computer. Because
of the speed and the cost-efficiency of this form of data
processing, the university has been moving quite rapidly in
the direction of further computerized applications. In 1967,
a second IBM 1401 was added to assist with the increasing
workload. In less than one year it was replaced by a
360/30, and already this latter system is being used around
the clock.

information retrieval

One of the newer areas of development involves the
problems of information handling—information storage and
retrieval and management information systems. To date the
work in these areas has been carried out on the aforemen-
tioned service computers, but some thoughts are now be-
ginning to be raised concerning the acquisition of a file
management computer for information retrieval and file
handling tasks. Although this would be a separate system, it
is envisioned that it would be closely integrated with the
systems and services provided by the campus facility of the
computation center.

Work in the information handling area has been progress-
ing for some months on several fronts. The Stanford Public
Information Retrieval System (spires) has already reached
the prototype stage and provides capability for storing,
modifyving, and retrieving information. BaLLoTs (Biblio-
graphic Automation of Large Library Operations using a
Time-sharing System) is initially harnessing this system for
the automation of the acquisition and cataloging proce-
dures of the Stanford libraries. iNFo (Information Network
For Operations) is concerned with the development of an
on-line management information system to assist in the op-
eration of the university. These arc but the forerunners of
activities forthcoming in this rapidly growing area.

mathematical studies in the social sciences
Of all the computing activities at Stanford, the work of
the institute for mathematical studies in the social sciences
is probably the most widely publicized. Under the direction
of professor Patrick Suppes, great advances have been
made in the techniques of computer-aided instruction. Us-
ing a Digital Equipment Corp. PDP-1 computer, professor
McCarthy’s time-sharing project in a pioneering effort de-
veloped a -very efficient time-sharing system. This has
served for a number of vears as the base for an on-line drill
system to assist local elementary school students in learning
such subjects as arithmetic and logic from remote Tele-
types. This same system is still in use today, serving stu-
dents not only in the Palo Alto area, but also in Kentucky,
Mississippi, and elsewhere (with the assistance of cross-
country telephone lines and the differences in time zones).
However, the growth in usage has pushed the PDP-1 to the

limit, and it is now being augmented by a PDP-10.
One of the projects of this group used an IBM 1500 in-
structional system located at the Brentwood Elementary
(continued on page 59)
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School in East Palo Alto. The computer communicated with
up to 16 children at once via both audio and visual means—
individual crt displays, colored slides, and earphones. The
children, working at their own speed on a variety of lessons,
responded via a microphone, a typewriter keyboard, and a
light pen. Although the computer tailored the lessons to
match the progress of each individual student, this was not
its sole function for a wealth of data was also gathered
about the progress and responses of the students in an effort
to shed additional light upon the learning process itself.

These techniques are also being applied at the university
level. There is currently a first year Russian language course
being offered at Stanford which has no instructor other than
a computer program and six computer terminals that have
been augmented for audio output. Some 30 students are
now taking the course for credit, spending 50 minutes per
day, five days per week, working at a computer console
rather than sitting in a classroom.

regional computing network

In recent months there has been a great deal of discus-
sion concerning the merits of computing networks or large
centralized regional computing facilities. In order to evalu-
ate the need for and the requirements of such a service, an
experimental network, supported in large measure by the
National Science Foundation, was set up in the Bay Area.
This network is now serving one private university, one pri-
vate college, two state colleges, and one public high school.
The full range of batch and conversational services is made
available to these schools via IBM 2741 terminals con-
nected to the campus facility of the Stanford computation
center.

The network is playing several roles. On some cam-
puses it represents the only computing power available; on
other campuses it supplements a local computer center. The
users themselves present a wide variety of ages, interests,
and backgrounds. Despite the fact that the network was
only set up late last summer, it was used in more than 35
courses given by the participating schools during the fall
term. Network services were also employed for curriculum
development and faculty research. It is anticipated that the
experience gained both in the operation and in the use of
the network will provide some valuable insights into the
worth of developing and expanding such remote computing
services in the future.

instrumentation computers

In addition to the large computer facilities described on
the preceding pages, there are a host of small computers
which are dedicated to specific applications. For example,
an SDS 925 is used at sLAC to control the electron beam as
it is switched back and forth between the various target
areas. Another small system, employing an SDS 930, is used
to guide the antenna disc for the radio telescope installation
which can be seen atop the hills behind the campus. A host
of PDP-8’s are employed in various research laboratories.
Despite their diminutive size, these instrumentation and
control computers play a very important role in many of the
research projects being conducted at Stanford.

paying for computers

Having illustrated the variety of work being performed
on computers at Stanford, it is appropriate to consider how
all of these systems can be supported. Although unit costs of
computing are falling as larger and faster machines are con-
structed, these high performance systems are becoming
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more and more costly in absolute terms. Further, the ex-
panding computer requirements for academic, administra-
tive, and research purposes alike put a severe strain on uni-
versity budgets. In many areas, such as the computer sci-
ence department, a shortage of funds has been holding back
further growth and new developments.

In a few cases funding has not posed a serious problem
since the original project grants provided sufficient funds to
purchase a large modern computer. Thus, the Atomic En-
ergy Commission provided the 360/91 for sLac, and the
Advanced Research Projects Agency of the Department of
Defense provided the PDP-6 for the artificial intelligence
project. However, most projects are not of sufficient size to
be able to afford or use a large system effectively. Yet, both
students and researchers would like to take advantage of
the economies of scale and advanced features offered by
these computing systems. The solution to this dilemma is
the creation of a “user-supported” facility such as the cam-
pus facility of the computation center. Individual projects
purchase the small amounts of service they need on the
large computer according to a rate schedule. Because of the
large number of such users, these recharges are sufficient to
cover the cost of acquiring and operating the system.

From the user’s point of view this is a very satisfactory
solution to the problem. However, from a management
point of view, it causes no end of difficulty. First, sufficient
computation capacity must be provided so that computing
needs can be satisfied without delay as they arise. On the
other hand, if too much capacity is installed or if usage does
not develop as expected, the operation must either suffer a
loss or raise its rates (perhaps thereby further reducing
usage). Thus, million-dollar commitments must be made for
new equipment without specific knowledge of where that
money will come from, relying solely upon forecasts that at
the proper time there will be sufficient usage by the myriad
of research projects to support the system. To the extent
that the university’s contribution in support of instructional
computer use and unsponsored research use is budgeted in
advance, this “guarantee” adds stability to the financial pic-
ture. However, since approximately 70% of the computing
at the campus facility is by small, separately funded re-
search projects, the financial risk can still be substantial.

As an example of the risks involved, consider the recent
cutbacks on research projects funded by the federal govern-
ment. The impact upon computing of a reduction in a proj-
ect’s budget goes far beyond the magnitude of that reduc-
tion, since such cuts strike computing in a nonlinear fash-
ion. That is, project leaders try first to fulfill personal obliga-
tions such as the continued employment of present staff
members. As a result an even greater reduction must be
spread over the remaining budget categories, including
computing.

the future

The tremendous growth of computing at the university
during the last few years marks only the beginning. Not
only are present applications growing and expanding, but
new areas are appearing. Such fields as history, linguistics,
and music are now beginning to explore these possibilities.
New services and capabilities such as time-sharing are
opening up fields for students and faculty alike. Because of
the rapid growth and development of computing at Stan-
ford and because of the diversity of computing require-
ments, the provost has created a new position, the associate
provost for computing, to co-ordinate all the computing ac-
tivities of the university. Professor W. F. Miller was re-
cently appointed to this post and is already endeavoring to
see that computing plans and requirements are developed
in a unified and economical manner so that the university’s
computing needs will continue to be satisfied adequately
and efficiently. n
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how we got here

FOREIGN ATTACHMENTS RULE

by PHILIP M. WALKER, STUART L. MATHISON and MALCOLM M. JONES

The attachment of customer-provided devices to
the public telephone network has long been for-
bidden by the telephone companies, and a cus-
tomer who used such a “foreign attachment”
risked having his exchange telephone service terminated.!
This foreign attachments prohibition, always the subject of
disagreement between the common carriers and their cus-
tomers, has recently become the focus of attention in two
proceedings before the Federal Communications Com-
mission.>
The first proceeding, the FCC’s inquiry into the inter-
dependence of computers and communications, addresses
several questions, one of which is “foreign attachments.”
Interested parties were invited to file comments on this and
a number of other issues by March 5, 1968. In the more
than 60 filings the foreign attachments restriction was com-
mented upon by a larger number of respondents than any
other issue and revealed the sharpest dichotomy of opinion
between the communications common carriers and all other
respondents—communications users, computer equipment
manufacturers, data processing service firms, and several
government agencies, including the Antitrust Division of
the U.S. Department of Justice. The results of the FCC
inquiry are still pending; Stanford Research Institute was
engaged by the FCC to evaluate the responses and submit a
report by the end of December 1968. However, the foreign
~attachments question may have been resolved in the second
FCC proceeding—the Carterfone case, in which the com-
mission recently issued its decision.3
In the Carterfone decision, the FCC found the blanket
foreign attachments prohlbltlon to be illegal, and ordered
the carriers to permit the attachment of harmless customer-
supplied equipment. This decision is likely to have two sig-
nificant effects upon the data communications user: (1) the
costs of data communications interface equipment
(modems or data sets) will be reduced, and (2) higher
performance and special purpose interface equipment will
become available. Both of these benefits will result from the
natural competitive forces as new suppliers of modems en-
ter the market. Before further discussion of the advantages

1-This article is based upon a chapter from S. L. Mathison and P. M. Walker,
Computers and Telecommunications: Issues in Public Policy, Prentice-Hall,
Inc., Englewood Cliffs, New Jersey (in press). For additional information
see M. R. Irwin, “The Computer Utility,"” Datamation, November 1966,
pp. 22-27.

2 Foreign attachments have also been prohibited on the TWX and Telex
exchange teletypewriter networks provided by AT&T and Western Union,
respectively.

3 See P. Hirsch and A. Pantages, “FCC Carferphone Decision Unséttles
Carriers, Encourages Modem Makers,” Datamation, August 1968, pp.
86-87.

4The provisions of the Communications Act of 1934 require that commu-
nications common carriers file tariff schedules, which must be non-dis-
criminatory, with the FCC showing all charges, practices, classifications,
and regulations for interstate communication services offered to the
public. Similarly, tariff schedulés for intrastate services are filed with
the state regulatory commissions. A tariff, when filed, automatically

becomes effective unless suspended or explicitly disapproved by the
commission.

$ AT&T Tariff FCC No. 263, Para. 2.6.1.
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that will accrue to the user if this prohibition is relaxed, let
us review the history and recent modifications of the rule.

The common carriers have traditionally emphasized that
they provide a communications “service” as opposed to sim-
ply communication channels; that they are responsible for
providing end-to-end communications capability and,
therefore, in order to maintain the quality and reliability of
the service, they must have end-to-end control of the facili-
ties. If a subscriber were to provide a portion (albeit small)
of the communications equipment, the carriers would no
longer be able to control the entire communications net-
work for which they are responsible. Therefore, the carriers
have prohibited subscribers from attaching non-carrier de-
vices or interconnecting private communications systems
directly to the public switched telephone network. (The
foreign attachments prohibition does not apply to private
communication lines leased from the carriers.)

Restrictions prohibiting the use of foreign attachments
have long occurred in both the interstate and intrastate
carrier tariffs.* The following example of the foreign at-
tachment prohibition—in effect until replaced by AT&T’s
recently announced tariff liberalizations—is cited from the
ATT tariff for long distance telephone service:

“No equipment, apparatus, circuit or device not fur-
nished by the Telephone Company shall be attached to or
connected with- the facilities furnished by the Telephone
Company, whether physically, by induction or otherwise,

- except as provided in 2.6.2 through 2.6.12 following. In

case any such unauthorized attachment or connection is
made, the Telephone Company shall have the right to re-
move or disconnect the same; or to suspend the service dur-
ing the continuance of said attachment or connection; or to
terminate the service.”®

The effect of this provision has been to prohibit the use of
customer provided voice telephone equipment entirely, and
—much more important to the data communications com-

Mr. Walker is an operations
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Antitrust Division of the De-
partment of Justice and to the
President’s Task Force on Com-
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BS from Yale and an MS from
the Sloan School of Manage-
ment, MIT.
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munity—to require that the customer who would use his
business machine (computer or terminal) for data transmis-
sion on the switched network do so only through the use of
a carrier-supplied interface device for modulation/demodu-
lation called a modem or data set. The modem converts the
electrical impulses originating from a business machine into
a series of audible tones suitable for transmission over the
analog telephone channel (modulation), and it performs
the inverse funcion (demodulation) for data received from
the channel. AT&T has required that only its modems,
called paTa-PHONES, be used on the public exchange net-
work. For data transmission the AT&T tariff has specified:

“Long distance message telephone service is available for
use on a two-point service basis with data transmitting and
receiving equipment (includes teletypewriter equipment)
and teletypewriter equipment for the transmission and re-
ceptlon of data signals.

“Data transmitting and receiving equipment will be pro-
vided by the customer. Teletypewriter equipment may be
provided by the customer or the Telephone Company, at
the option of the customer,

“The data transmitting and receiving equipment and tel-
etypewriter equipment shall be connected to the facilities
of the Telephone Company through a paTA-PHONE data set
provided by the Telephone Company.”8

the hush-a-phone case
Prior to the recent FCC Carterfone ruling, the legality of
the blanket foreign attachment restriction quoted above
was examined by the U.S. Court of Appeals, in Hush-A-
Phone Corporation v. United States (1956). In that case,
the court held that a prior version of the present AT&T
interstate long distance tariff was illegal under the Commu-
nications Act of 1934. The foreign attachment in question
in the Hush-A-Phone case was a rubber cuplike device to be
attached to the microphone portion of the telephone hand-
set to provide privacy in conversation. The court held spe-
cifically that the existing tariffs “. . . are an unwarranted
interference with the telephone subscriber’s right to use his
telephone in ways which are privately beneficial without
being publicly detrimental.” This conclusion resulted from
the fact that the general prohibitions of the tariffs are more
restrictive than necessary to insure the preservation of the
- quality of telephone service, which could be achieved by
tariffs containing minimum technical specifications for
equipment to be attached to the telephone network. AT&T
was ordered to revise its tariff to permit use of the Hush-A-
Phone device. This was done, but the general foreign at-
tachment prohibition remained in effect. Shortly thereafter
the Carterfone episode began.

Mr. Mathison is a member of
the information systems group
at Arthur D. Little, Inc. He has
been a consultant to the Anti-
trust Division of the Depart-
ment of Justice and fo the
President’s Task Force on Com-
munications Policy. He has a
BS from Cornell and MS from
the Sloan School of Manage-
PPy ment, MIT.

6 Ibid., Para. 2.6.4.
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the carterfone case

The Carter Electronics Corp. of Dallas, Texas, developed
and sold an acoustic/inductive coupling device for inter-
connection of the base station of a mobile radio system (or
other private communications system) with the dial tele-
phone network, From 1959 through 1966, approximately
3500 Carterfones were sold in the United States and over-
seas. Customer reaction was favorable in spite of consider-
able pressure to discontinue use of the Carterfone exerted
upon Carter’s actual and potential customers by the Bell
System and General Telephone System. The telephone
companies warned that use of the Carterfone violated the
tariffs and that customers who persisted in using the Car-
terfone would have their telephone service disconnected.
In 1966, Carter brought an antitrust suit against the Bell
System and General Telephone Company of the Southwest,
which was referred by the U.S. District Court in Texas to
the FCC because of the commission’s primary jurisdiction
in communications matters.

In testimony before the FCC, AT&T and GT&E opposed
use of the Carterfone on the grounds that it violated both
the “foreign attachment” and “interconnection” tariff provi-
sions for message toll telephone service. Several technical
arguments were given to support the position that “tele-
phone system integrity” necessitated the use of only carrier-
supplied attachments, whether acoustically coupled or di-
rectly .wired to the telephone network. Overruling these
objections, an FCC hearing examiner, in August 1967,
approved the Carterfone for use on the dial-telephone net-
work, and ordered the carriers to modify their tariffs to
specifically allow its use. Upon appeal, the full commission,
in a unanimous opinion issued on June 26, 1968, upheld
this decision and broadened it to include all harmless cus-
tomer-provided attachments, finding that the tariff pro-
visions prohibiting foreign attachments “are, and have
since their inception been, unreasonable, unlawful, and
unreasonably discriminatory under the Communications
Act of 1934.” The commission stated further:

“. .. Our conclusion here is that a customer desiring to
use an interconnecting device to improve the utility to him
of both the telephone system and a private radio system
should be able to do so, so long as the interconnection does
not adversely affect the telephone company’s operations or
the telephone system’s utility for others. A tariff which pre-
vents this is unreasonable; it is also unduly discriminatory
where, as here, the telephone company’s own interconnect-
ing equipment is approved for use. The vice of the present
tariff . . . is that it prohibits the use of harmless, as well as
harmful devices . . . In view of the unlawfulness of the
tariff, there would be no point in declaring it invalid as
applied to the Carterfone and permitting it to continue in
operation as to other interconnection devices. This would
also put a clearly improper burden upon the manufacturers
and users of other devices. The appropriate remedy is to
strike the tariff and permit the carriers, if they so desire, to
propose new tariffs which will protect the telephone system
against harmful devices, and they may specify technical
standards if they wish.”7

The Bell System, General Telephone System, and U. S.
Independent Telephone Association initially responded to
the FCC’s ruling by filing petitions for reconsideration of
the decision. Calling the telephone network “an intricate
and delicately balanced mechanism,” AT&T claimed that
“the cumulative effect, especially over an extended period
of time, of the proliferation of [customer-provided] de-
vices, each of which in and of itself might be found to be
‘harmless,” can be very injurious to the performance of the
network.” Moreover, AT&T stated, “a particular device de-

7 FCC, "“Memorandum Opinion and Order,” Carter Electronics Corpora-
tion v. AT&T, et al., FCC Docket Nos. 16942 and 17073, June 26, 1968,
p.p.7, 9.
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DATA TRANSMISSION . . .

signed and manufactured to be ‘harmless’ can become
‘harmful” because of the way in which it is used or because
it is not properly maintained. . .”

In September 1968 the commission announced its deci-
sion not to reconsider its original order, forcing the carriers
to go to the courts if they wished to object further. Shortly
thereafter, both the Bell and General Systems appealed the
decision to the U.S. Court of Appeals for the Second Cir-
cuit, in New York City. The chairman of AT&T had previ-
ously stated that an appeal would be taken with respect to
the FCC’s finding of past unlawfulness of the tariff (which,
if unchanged, would permit Carter Electronics to collect
triple damages in its pending antitrust suit against AT&T),
but not with respect to the FCC’s order that the tariff re-
strictions be liberalized. After the FCC'’s refusal to recon-
sider its decision, AT&T filed with the FCC revised inter-
state long distance and warts tariffs, which specifically
permitted use of customer-provided equipment heretofore
barred. As of this writing, these will become effective on
Jan. 1, 1969.

tariff revisions

The revised AT&T tariffs permit the attachment of cus-
tomer-provided data modems and voice telephone equip-
ment to the switched telephone network with, essentially,
three restrictions: First, the tariffs require that such at-
tached devices limit maximum total power output and max-
imum energy distribution through the audio spectrum (in-
cluding certain frequency limitations to avoid interference
with the proper operation of the telephone companies’
automatic switching equipment). Secondly, data or voice
equipment may be attached by direct electrical connection
only through an appropriate “protective connecting ar-
rangement” supplied at nominal cost by the telephone com-
pany (discussed in more detail below). Subject to the limi-
tations on signal output described above, acoustic or induc-
tive coupling of customer equipment would be permitted
without a “connecting arrangement.” Thirdly, the tariffs re-
quire that all “network control signaling” functions, i.e., the
hook switch and conventional rotary or Touch-Tone dialing,
be performed by an AT&T-furnished unit.

AT&T also modified its tariff provisions relating to inter-
connection of private communication systems. These
changes, along with the foreign attachment rule changes, at
the time of this writing were scheduled to go into effect on
Jan. 1, 1969. Permission to interconnect with the public
telephone network will be extended to include all classes of
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private communication networks. However, the required
use of telephone company-provided protective interface de-
vices and network control signaling (dialing) units—estab-
lished for the attachment of customer-owned equipment—
will cover interconnected private systems as well. While the
connection of private communication systems to the public
telephone network will be a significant departure from the
modus operandi of the past, its impact will be drastically
reduced by the seemingly innocuous requirement that car-
rier-supplied system protection and signaling devices be
used.

A number of interested parties, however, filed protests
with the FCC, charging that the tariff revisions only par-
tially complied with the commission’s Carterfone decision.
Criticisms were directed to all of the restrictive provisions
outlined above, by more than 35 organizations—including
the Department of Justice, the Department of Defense,
Business Equipment Manufacturers Association (BEMA),
Electronic Industries Association (EIA), Collins Radio Co.,
International Telephone and Telegraph Corp., Bethlehem
Steel Corp., E. 1. Dupont de Nemours and Co., Inc., Ford
Motor Co., Monsanto Co., Northrop Corp., Olin Mathieson
Chemical Corp., Republic Steel - Corp., Union Carbide
Corp., United States Steel Corp., and Westinghouse Elec-
tric Co. In light of this organized opposition, the FCC may
hold further hearings on specific restrictive provisions of the
new tariff—such as the provision that the telephone com-
pany perform all network control signaling.

A full discussion of the impact of the revised interconnec-
tion rules is beyond the scope of this article. Let us now
consider, first, several factors which have conditioned the
relaxation of the foreign attachments rule; and, secondly,
the significance of that relaxation for the data communica-
tions user.

The carriers have given three specific reasons for the ne-
cessity of the foreign attachments prohibition. First, the
prohibition is necessary to preserve the “system integrity” of
the national communications network; to avoid impairment
of the communications service of other subscribers using the
public network, and to protect the safety of customers and
telephone company personnel. Secondly, in order to avoid
“divided responsibility” for the proper operation and main-
tenance of the national communication network, it is neces-
sary for the carrier to retain control over all equipment at-
tached to the public network. Thirdly, the use of customer
supplied attachments could “hamper” carrier innovation—it
could reduce the telephone company’s freedom to introduce
modifications into the national network.

system integrity

There are basically two ways in which a user’s attached
equipment could affect the “integrity” of the telephone sys-
tem. First, excessive signal levels from a user’s attached
equipment can cause “crosstalk,” which interferes with the
telephone service to other subscribers. Secondly, a user’s
improperly functioning attachment may interfere with the
carrier’s automatic switching, signaling and charging
equipment.

Crosstalk occurs when signals from one communication
channel are inadvertently introduced into a parallel chan-
nel. For transmission over distances greater than 10 or 20
miles, channels are “stacked” together onto a composite
higher frequency carrier signal; although the individual
voice channels are often thought of as separate “pipes,” the
carriers prefer to think of the subchannels as “troughs,”
such that if the signal level of a particular subchannel is too
high, it will “wash over” into an adjacent “trough” and de-
grade the quality of another subscriber’s connection. This
phenomenon is called intermodulation distortion. Interfer-
ence can also occur in local transmission, by electrical in-
duction between parallel wire pairs. The background voices
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DATA TRANSMISSION .

that are sometimes heard during telephone conversations
are examples of crosstalk. The telephone companies argue
that improperly -designed or poorly maintained devices at-
tached to the communication network may produce exces-
sive signal levels and cause crosstalk.

The revised AT&T tariffs minimize this danger by speci-
fying the maximum signal output levels of customer-pro-
vided equipment, and by requiring that such equipment be
attached via the “protective connecting arrangement” men-
tioned above, supplied by the telephone company. AT&T
uses a protective connecting device for this purpose—in-
stalled on the subscriber’s premises, at nominal monthly
cost.® This device (1) limits in-band signal power or volt-
age, and eliminates out-of-band signals through use of a
band-pass filter, and (2) provides low-frequency and direct
current isolation between customer-provided- equipment
and the line. The first of these functions minimizes cross-
talk, noise or distortion in shared transmission elements of
the network, which could interfere with other users; the
second prevents interference with network signaling, or
harm to people or equipment, due to possible improper
voltages.?

The second way in which user-provided equipment
might adversely affect the communication system is by in-
terfering with the automatic switching, signaling and
charging equipment associated with dial telephone service.
Faulty or fraudulently designed devices attached to the
public switched network could result in (1) frequent dial-
ing of wrong numbers, (2) inadvertent disconnection of
subscribers using this equipment, (3) tying up of expensive
shared central exchange equipment (e.g., switching regis-
ters), and (4) defeating the automatic billing equipment
used for toll calls. .

AT&T has reacted to this danger by exempting “network
control signaling”—i.e., dialing—apparatus from the relaxa-
tion of the foreign attachments rule. The new tariff provides
that the subscriber must continue to use a network control
signaling unit rented from the telephone company. This ro-
tary dial or Touch-Tone keyboard unit would be installed
on or near the customer-provided modem and data terminal
equipment, or voice telephone equipment. For the data
user, this could result in a certain degree of inconvenience
and added cost relative to the forbidden alternative of a
dialing unit incorporated into the terminal/modem itself.
With this restriction the user could not employ his own
tone-generation keyboard for both dialing and transmitting
data. In addition, the use of customer-provided voice tele-
phone equipment is for all practical purposes excluded,

except for special-purpose applications, because of the dis- -

economy and physical inconvenience associated with the
requirement that today’s telephone, if provided by the
customer, be “split” into two parts—the dialing apparatus
controlled by the telephone company, and the voice trans-
mission equipment supplied by the subscriber.

The carriers have a legitimate fear of switching, signal-
ing and charging difficulties if unrestricted attachment of
customer-provided equipment were permitted, particularly

8 The FCC’s Carterfone decision suggested that technical standards would
be required for attached devices. AT&T chose to require the use of a
protective device, in lieu of specifying comprehensive equipment stan-
dards and attempting to enforce these standards. Several equipment
manufacturers and others protested this move, claiming that a more sat-
isfactory approach could be worked out, including the development of
more comprehensive standards. (See Telecommunications Reports, Oct.
21, 1968, pp. 1-5, 16-22.) At the time of this writing the issue remains
unresolved.

? Statement of American Telephone and TeIegraph Company with Respect
to Network Control Signaling, (submitted to the FCC, November 15,
1968), p. 22.
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in light of consumer tendencies to compromise in the qual-
ity of their equipment purchases and their maintenance
procedures. On the other hand, AT&T’s approach to the
problem—prohibiting customer-provided “network control
signaling” equipment altogether—imposes added cost and
inconvenience upon the user. As noted by most of the re-
spondents in the current FCC Computer Inquiry, and the
FCC itself in its recent Carterfone decision, properly set
and enforced equipment standards could minimize most of
these potential problems. There has been little evidence to
show that customer-provided equipment would, with any
significant frequency, cause the above-mentioned difficul-
ties. AT&T has informally admitted that all of the dangers
described above could be “defended against” by the re-
placement or addition of certain central office equipment—
however, they also claim that the cost of such measures
would probably outweigh the possible benefits to the sub-
scriber. Unfortunately, no cost data is available to sub-
stantiate this claim.

Some of the possible switching, signaling and charging
difficulties associated with the use of customer-provided
equipment are the result of the present use of certain cen-
tral exchange signaling conventions employing “in-band”
tone signals. These are audible tones which are transmitted
on the subscriber’s telephone circuit between central offices
to indicate the initiation and termination of a call and bill-
ing period. These signaling conventions were designed un-
der the assumption that non-carrier attachments to the
network would not be allowed. The widespread use of cus-
tomer-provided attached equipment could make it advan-
tageous for the telephone companies to convert to the use of
invulnerable “out-of-band” signaling conventions. Such
new techniques are being phased into the telephone net-
work at present, and the new AT&T Electronic Switching
Systems are designed to be impregnable to the difficulties
described above.

The second argument in support of the foreign attach-
ment rule is that a relaxation of the rule would result in
“divided responsibility” for the. operation of the national
communication system. That is, the carrier would no longer
control all the equipment used in the customer’s end-to-end
communications path; equipment manufactured and main-
tained by another organization would perform the commu-
nications interface and network control signaling functions
at the end of the line. However, some customers regard the
carrier as having total responsibility for the end-to-end
communication line, including attached devices—with the
result that the carrier may be blamed for any difficulties,
from whatever source. This could have two undesirable
effects upon the carrier: a poor public image, and the cost
which is incurred when the customer calls carrier mainte-
nance personnel for a difficulty which turns out to be
caused by a non-carrier attachment. The practical problem
of costs incurred in “false alarm” service calls can, however,
be solved fairly easily. For example, the intrastate tariff filed
by the Bell Telephone Co. of Pennsylvania includes a $10
charge should a telephone repairman called to a customer’s
premises discover the trouble to be in customer-owned
equipment rather than telephone company facilities.?

carrier freedom to innovate

The third argument which has been used in support of
the foreign attachments prohibition is that it is necessary to
protect the carrier’s freedom to innovate and to introduce
improvements into the network. Customer-provided net-
work interface equipment (for modulation and/or dialing
functions) might be adversely affected by a carrier-initiated
change in the network, and modification or replacement of
the customer equipment might be required. Customers

% Telecommunications Reports, Sept. 3, 1968, p. 4.

65



this key punch machine is
being operated automatically
by a shipping clerk
(..-and for less than *95.00 per month.)

Now with the basic North Electric Message-ComposeR™
System (leased for less than $95 00 per month) an unskill-
ed operator can .

MW Use a S|mpllf|ed keyboard to encode and transmit vari-
able and fixed data.

W Visually scan the message for accuracy before trans-
mitting.

M Transmit over owned or leased lines . .. or, with North
Electric acoustic couplers, transmit over the switched
telephone network.

W Automatically produce punch cards, key tape or type-
written hard copy at any location.

The North Electric Message-ComposeR System is a complete system usable by any organization that
requires punch cards, key tapes or hard copy (the Message-ComposeR may also be used by real time
systems with an adapter unit). In addition to the basic system, Card Readers, Time and Date Gener-
ators and Tape Recorders are available to expand the system’s capability.

W@ﬁm EL Egmﬁg Electronetics Division/Galion, Ohio 44833/419-468-8100
A subsidiary of United Utilities, Incorporated
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would oppose such network modifications.

On the other hand, very few of the equipment changes
and upgrades which the carrier makes to the network are
likely to have this effect upon customer equipment. Such
changes would also obsolete much of the carrier’s own
equipment which was designed, similar to the customers’
attachments, to be compatible with the prior system. Also,
change comes very slowly to the telephone network—more
slowly than the technology of the devices attached to the
network—because of (1) the huge capital investments re-
quired for major conversions, (2) the carrier’s necessity to
maintain compatibility with existing equipment, and (3)
the absence of a competitive spur in the telephone industry.
The telephone subscriber may, in most cases, use his at-
tached equipment for many years, probably to the limit of
its economic lifetime, without difficulties caused by network
change affecting him. Finally, network changes are intro-
duced gradually in one geographic area at a time, so that
customers can be warned years in advance of forthcoming
changes. The customer may then make equipment pur-
chase decisions accordingly, and/or plan for the modifica-
tion of existing equipment.

impact of the revised rule

The impact of the relaxed foreign attachment rule upon
the data communications user falls primarily upon the
modem, which, until the recent tariff revisions, had to be
obtained from the communications common carriers if used
on the switched communication network.

Modems are produced by manufacturing subsidiaries of
the communications common carriers—principally, Western

Electric—by computer manufacturers, and by a number of -

independent electronics manufacturers; previously the non-
carrier firms could sell modems only for use on private,
leased lines. Many varieties of modems exist, differing in
transmission speed, modulation method, mode of transmis-
sion (serial or parallel), automatic or manual line equaliza-
tion capability, error rate, design lifetime and price. Al-
though Western Electric supplies a number of these differ-
ent types, it tends to restrict itself to those modems for
which there is a large and assured market, and Bell gener-
ally prices these modems, which it will only lease, at levels
substantially higher than units with similar performance
characteristics offered by the non-carrier suppliers.?”

The cost of the modulation/demodulation function often

ay be reduced by incorporation of the modem circuitry
into\the terminal or computer with which it is used, rather

. than “Morcing its separate implementation. For example,
modems are incorporated as an integral part of the Teletype
terminals leased by the carriers to their customers. Since the
relaxed foreign attachment provisions permit the use of cus-
tomer-provided modems, independent manufacturers may
integrate modem and terminal or computer equipment into
a single unit, thereby eliminating redundant circuitry (e.g.,
by sharing logical components, power supply, and clocks),
permitting reduced packaging size and cost, and improving
the appearance and physical layout of computer centers—
especially multiple-line installations, such as remote ac-
cessed computer centers, which typically have several racks
filled with modems. ‘

The availability of “special purpose” modems for use on
the switched telephone network was also promoted by the
relaxation of the foreign attachment rule. Western Electric
data sets have generally been designed for “typical” appli-
cations and mass markets; submarkets have usually been

1°See P. Hirsch, “The Carterphone Case Again—It may be too Early to
Rejoice,’” Datamation, October 1968, p. 72.
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The 2540
reader. Buy It.
Install It.

Use It.

Period.

If you think we’re
trying to say that the
Digitronics Model 2540
tape reader is just about
the most reliable reader
going, you’re right.

Over 10,000 readers
and handlers, over three
generations, almost 10
years of experience in
high-speed photoelectric
reading can’t be wrong.
We've blended experi-
ence and technology to
create a reader that can
work faster, has only one
electrical adjustment, no
read amplifier adjust-
ments, less parts to wear
out and results in 509,
lower interface costs.

What’s more, the 2540
can operate at speeds up
to 600 cps, and costs
about the same as
competitive 300 cps
equipment.

Find out more about
this unit’s incredible
versatility from our
equally incredibly-
detailed data sheet. See
your nearest Digitronics
representative or write
Digitronics Corporation,
Albertson, N.Y. 11507.
Phone (516) 484-1000.

> DIGITRONICS

¢ Input/output components
¢ Data communications systems
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But it has other things on its mind.

The same things you worry about
every day: printing the payroll, engi-
neering calculations, accounting ...
“Fhe GE-635 is the only information
system anywhere that could perform
the real-time data processing for the
Apollo launch — and handle other
necessary processing at the same time,” says Dr.
R. H. Bruns, chief of the Data Systems Division at
Kennedy Space Center. “It is beyond compare.”

Credit the people at NASA for a cost-saving decision.
Rather than buy individual computers for specialized
jobs, they chose a single information system with the
ability to handle many programs concurrently — a
GE-635 system.

The 3-Dimensional Information System

This same ability could be important to you. Because
of it, a single GE-635 can operate in 3 dimensions, all
at the same time:

1. Local processing. Replace your duplicate comput-
ers and their duplicate staffs with a powerful,
central GE-635 system. You'll be able to handle
dozens of jobs concurrently, so you’ll get more
work out faster.

2. Remote processing. Inexpensive input/output
computers link directly with the central GE-635.
This gives your satellite operations the full power
of the GE-635 from any distance.

3. Time-sharing. Easy-to-use time-sharing terminals
give your key people instant access to vital infor-
mation, speed up their calculating ability.

That's why we call the GE-635 the world’s only
3-Dimensional Information System. The Apolio
launches have proved that it works successfully. Let
us prove it to you. Call your GE Information Systems
Sales Representative. Or write General Electric, Sec-
tion 290-27, 1 River Road, Schenectady, N. Y. 12305.

Computer marketing representatives—we’re expanding our sales force to represent advanced products like
this. Call R. C. Lonergan collect at (602) 941-3860 or write him at 3500 N. Central, Phoenix, Ariz. 85012.

GENERAL @3 ELECTRIC
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" Meet the

We pac|< a
alotof 5

hardware.

Hey you. Over
here. If you're

If you need
something we

smart about com- ¢l qin't got, we'll arrange
puters, we've got a little proposi- a “meeting of the minds”
tion for you. How would you like a nice and invent it for you. Now you're gonna give
steady source for all your hardware? Never one of the boys a call and get filled in on the
mind where we get it. The stuf’s top drawer.  details, right? Smart. ‘

We've got a warehouse full of A/D con- Communications Logic, Inc., 6400 Westpark

verters, time division and frequency division #355, Houston, Texas 77027. (713) 785-3865
multiplexers, D/ A converters, CRT displays, ’ )

incremental magnetic tape units, line printers ,
and couplers. Great stuff . . . to help you pull I h M tters
off the computer caper with a little more class. ﬁe ray v a :

for computer timesharing equipment
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ignored. The relaxation of the rule allows independent
modem manufacturers to respond to market requirements
for modems of varying and unusual transmission speeds,
error rates, reliability, and costs.

The carriers’ application of advances in modem design
has suffered not from lack of technical expertise but from
lack of incentive to innovate, as the foreign attachment rule
on the dial network gave the telephone company a pro-
tected monopoly market for modems. Further, application
of laboratory developments may have been retarded by the
fact that modem design improvements which effectively in-
crease line capacity tend to reduce the customer’s required
line holding time (and therefore reduce the carrier’s reve-
nues) for a given volume of communications—a fact which,
under the present telephone pricing structure, is contrary to
the carrier’s interests. In addition, telephone company pol-
icy is to design equipment for long lifetimes and to avoid
the use of accelerated depreciation methods (which would
encourage more rapid equipment replacement). Digital
technology is changing at such a rapid rate that the ex-
pected technological lifetime of a new modem is only a few
years. Therefore, it is uneconomic to design it for a longer
physical life—~both because of the added manufacturing ex-
pense and because in a monopoly market it may tend to
retard the introduction of future design improvements,

The relaxation of ‘the foreign attachment rule, allowing
unrestricted equipment procurement by users, will stimu-
late the carriers and the computer industry alike to adjust
equipment design lifetimes and depreciation policies to
more closely correspond to the technological obsolescence
rate—thus promoting innovation and efficiency.

Under the revised tariff it is still impossible to employ a
customer-owned tone-generation keyboard, functionally
similar to a Touch-Tone keyboard but with additional keys
as determined by the specific application—requiring no
modem and therefore possibly very inexpensive—for both
dialing and transmitting data once the connection is estab-
lished. The conventional keyboard terminal generates a
unique digital bit pattern for each depression of a key,
which is converted by the modem into an audio signal for
transmission over the telephone network. An alternative
approach is to generate audio tones directly with each key
depression, as is done by the Touch-Tone telephone. This
method, which does not require the use of a modem at the
transmitting end, is an economical alternative for the design
of low-cost or special purpose terminal devices. A terminal
designed for use with the switched network could employ
the numeric keys on a tone-generation keyboard for the .
dual purposes of dialing and data entry. However, the orig-
inal foreign attachments rule prohibited all such direct at-
tachments to the dial network, and the revised tariff prohib-
its customer-provided “network control” equipment—i.e., di-
aling equipment—on the switched network.

A low-cost tone generation terminal, perhaps in conjunc-
tion with audio answerback for output information, might
for example serve as the basis for a household terminal.
Special-purpose designs could accommodate such remote-
access computer services as keyboard calculators for the
home, instructional terminals for on-line testing and tutor-
ing of children and adults (e.g., career advancement) and
various information services—stock market trading prices,
bank account information, etc. Innovation in terminal de-
sign for these consumer services which require low-cost ter-
minals is inhibited by present and revised foreign attach-
ment regulations.

Acoustic coupling is the process by which electrical sig-

Why should you spend $135.00 for this book?

You could get most of the information in it for free.

Just do what we did. Compile a list
of all software package vendors. Call
in their salesmen. Get these objective
specifications in detail — CONFIGU-
RATION: Hardware Supported,
Equipment Required, Special Features,
I/0 Variables, File Organization,
Source Language, Supervisor, Number
of Programs and Discrete Steps. GEN-
ERAL: Cost, Documentation, Purchas-
ing Conditions and Vendor Support.
(Make sure on these last ones.)

Cross-index all information by Ap-

The price includes everything we've
| mentioned plus first year’s quarterly

updates, postage and handling. Future
annual update service will cost $50.00.

system interaction corporation
| Publications Department: D-2
| 8 West 40th Street, N. Y., N. Y. 10018 |

I Please send me copies of SOFT- |
I WARE PACKAGES: AN ENCYCLO- 1
| PEDIC GUIDE, at $135.00 per copy. |
1 OPAYMENT ENCLOSED
| OBILL ME

-—---------——---_1
1
|

plication, Hardware and Vendor.
(Then develop an evaluation proced-
ure. The staff consultants at System
Interaction Corporation did: GUIDE-
LINES FOR SELECTION, EVALUA-
TION AND PURCHASE ©,) Use it
to determine which of the over 150
commercial, third-generation software
packages described in the guide meets
your specific demands.

©1968,S.I.C.
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Keep your information current. De-
vote a few days each month to finding
out what’s been modified, what’s new,
and who'’s got it.

Sure you can do it. And, if you're
adding applications you’ll have to do
it. But if you've got more important

work waiting . . . well, we've already
done it for you.

For $135.00 you’ll get your copy of
SOFTWARE PACKAGES: AN EN-

CYCLOPEDIC GUIDE®.

1 OBILL MY COMPANY
| 0 PURCHASE ORDER ENCLOSED

: NAME
: TITLE
| COMPANY
: ADDRESS
I city

1
1 STATE ZIP

P |
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nals (from, e.g., a modem connected to a terminal device)
are converted to audible sounds which are then picked up
by the microphone in the ordinary telephone handset, re-
converted to electrical signals, and finally transmitted over
the telephone network. At the receiving end of the tele-
phone channel, the process is inverted. (Reception of the
signal from the telephone network may be by means of in-
ductive instead of acoustic coupling, but two-way coupling

devices which employ acoustic coupling to the telephone

network, and inductive coupling from the network are often
referred to as “acoustic couplers.”)

Acoustic coupling for data communications has been
employed for two reasons: First, it was an expedient to
permit the use of an inexpensive or special-purpose modem
supplied by an independent electronics manufacturer on
the switched network. Secondly, the use of an acoustically
coupled modem is necessary today if portability of a data
terminal is desired. This may be important for computer
applications such as remote conversational time-sharing, for
which some users have “portable” teletypewriter terminals.
They use the terminal in many unanticipated locations—
e.g., different engineers” offices in a company—and therefore
need the ability to connect to the telephone network from a
variety of access points.

Although the foreign attachment provisions of the do-
mestic carriers’ public network tariffs have prohibited the
use of non-carrier supplied equipment, whether attached to
the carrier network by direct electrical connection or by
acoustic or inductive coupling, the rule has not been gener-
ally enforced as applied to acoustic/inductive coupling.
The revised common carrier tariffs explicitly allow

acoustic/inductive coupling of customer equipment—pro-
vided a telephone company supplied “network signaling
unit” is used.

Telephone users often encounter busy trunk conditions
and consequently must re-dial until a trunk becomes avail-
able. Were a call-control computer available, the caller
could dial his number only once, and the call would be
placed over his organization’s leased network, waTTs lines,
or ordinary long-distance lines according to a pre-pro-
grammed priority schedule and cost-minimizing algorithm.

A record of call duration and the extension which origi-
nated each call would be kept automatically rather than
manually, as done presently.”

This call-control computer would, however, be a sophisti-
cated “network control signaling unit”—forbidden under the
revised AT&T tariffs.

conclusion

The FCC has decided in the Carterfone case that the
common carriers’ long-standing foreign attachment rule is
an unwarranted restriction upon the communication user’s
ability to use the network “in ways which are privately ben-
eficial without being publicly detrimental.” In compliance
with this landmark decision, the rule has been relaxed—al-
lowing the attachment of customer-provided modems to the
switched telephone network, provided certain technical
criteria are met, and telephone company-supplied protec-
tive connecting devices and network control signaling units
are used. While some questions remain with respect to the
necessity of the latter restrictions, the over-all result of this
tariff relaxation will be clearly beneficial for the data pro-
cessing community, as new sources of data interface equip-
ment become available, and as the carriers are forced to
bring their equipment pricing policies into line with their
new competitors. n

without changes to your system
or programs!

chased or leased.

¢ Submit programs to us for analysis

* On-site efficiency studies

» Overall configuration planning

* Special introductory services available

Now, from the Innovators of the Industry—

The FIRST SYSTEMS
MEASUREMENT
SOFTWARE
PRODUCTS

Prove—and improve——your efficiency

SMS/360 Products measure program and hardware-
software configuration efficiency. Available to OS and
DOS/TOS users, they operate in your normal systems
environment, increasing program and configuration effi-
ciencies by 20 percent or more. SMS/360 can be pur-

SMS/360 services are available by which to tailor a plan
to your specific needs! The cost is surprisingly low.
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the federal
marketplace

OF GOVERNMENT

LOGISTICS SERVICES

by C. R. NIEMANN

In 1962, the Defense Logistics Services Center
(pLsc) moved from Washington, D.C., to the
well-known cerealcity of Battle Creek, Michigan.

423 The former Battle Creek Sanitarium Building
(purchased by the Government in 1942 for use as the Percy
Jones Army General Hospital) is now the home office of this
agency. Under the command of Navy Captain R. A. Porter,
DLSC is a major field activity of the Defense Supply Agency.

DLSC receives a continuous flow of requests for
logistics services. Many of these requests are for data about
items of supply. The agency processes the inquiries and
distributes the results, usually in the form of information
packages, to customers throughout the Defense establish-
ment, to other U.S. Government agencies, to NaTO and to
other friendly foreign countries. pLsc’s product line influ-
ences an item of supply from cradle to grave. Its “manufac-
turing” process is dependent upon a large adp oriented data
bank. Its primary distribution system is a world-wide data
communications network known as avuropiN (Automatic
Digital Information Network).

Although auTopin is the major communications network
used at pLsc, a second network called the pLsc Data Net
provides direct dial-up service to 35 major customers
through AT&T 202A Dataphones and IBM Type 1944 or
Type 7701 Transceivers. Total in and out communications
traffic over both networks approaches a daily load of over
10 million characters.

i/ o facilities

To accommodate the thousands of industrial, govern-
ment, individual citizen and foreign customers who request

February 1969

services by other than wire communications, pLsc also pro-
vides complete input-output facilities for those who mail
their data requests, or deliver them by carrier. The avenues
of entry to interrogate or update the piLsc bank of vital
supply item and management data (in addition to wire
communications), consists of: keyboard input from source

Mr. Niemann is the deputy di-
rector of the Defense Logistics
Services Center’s office of data
systems. A management ana-
lyst who at one time influ-
enced the management of
three world-wide logistics pro-
grams, he has been working
in ADP since 1954. He attended
Northwestern Univ. and the
Univ. of Chicago.
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documents, paper tape, punched cards, maghetic tape and
our latest addition, a Control Data CDC-915 Optical Char-
acter Recognition System. On the output side, the data is
communicated in a mode suggested by the customer. These
modes are paper tape, magnetic tape, punched cards, line
printer and adp prepared microfilm utilizing a Stromberg
Datagraphics SD4400, Computer Document Recorder. As a
continuation from that latter system, the processed micro-
film images can also be “blown-up” through optics on a
Copy Flo-11 and different size card prints (4x6, 5x8, etc.)
can be produced for those customers who operate with
manual card files. Major printed publications are produced
at pLsc as camera-ready copy from our computer systems
and then sent to commercial printers or volume-printed by
the Electronic Composing System installed at the Govern-
ment Printing Office, Washington, D.C.

The data bank itself is contained in a library of 14,000
reels of conventional magnetic tape and slightly less than
1,900 Hypertape cartridges. Twenty Type 2316 Disc Packs
represent our initial progress toward mass-storage, random-
access files. The computer line-up consists of three Type
1401 systems each with card read/punch unit, line printer
and six Type 729V Tape Drive Units, an IBM Type 7080
System and an IBM System 360/651.

We have upgraded the Type 7080 System twice since its
installation in January 1963, It is equipped with 160K core
memory, 12 Type 729VI’s and eight Type 7340 Hypertape
drives. In' December 1966 the System 360/651 was in-
stalled (524K byte memory) with card read/punch and
high speed printer, Type 2314 Direct Access Storage Facil-
ity and 16 Type 2402-3 tape drives.

Together, this battery of adp equipment operating
around the clock, seven days a. week, provides a full range
of supply managment (logistics) data services to our cus-
tomers. The major adp applications at prsc and some of
their interesting background follows.

the world’s largest catalog

The bulk of our adp resources are used to support the
Federal Supply Catalog System. The system was born out
of necessity. The need for a single, uniform, material identi-
fication system within our armed forces became apparent to
President Roosevelt toward the end of World War II. In
January 1945 he told the director of the Bureau of the Bud-
get to proceed without delay to secure the preparation and
maintenance of a United States standard commodity cata-
log. In 1949 the 81st Congress passed Public Law 152, the
“Federal Property and Administrative Services Act of
1949.” This act made the use of a uniform Federal Supply
Catalog System mandatory within the Department of De-
fense and by all other Federal agencies and saw the end of
scores of numbering systems.

It was a big and lusty youngster even in its early stages.
First attempts to build a catalog file by manual record keep-
ing methods ended in total inundation and failure. The
huge data processing task was then moved onto punched
card accounting machines (pcam). Although an improve-
ment, it took from two to six weeks to complete a catalog
update cycle and approximately 100 units of pcaM were
utilized in the process. In December 1956, the installation
of an IBM Type 705 opened up new vistas for the efficient
management of the Federal Catalog.

Today, salient data concerning approximately 30,000
suppliers is maintained in our master files. Among this data
are approximately 8 million manufacturers’ part, drawing
and reference numbers. The system also lists over 4.5 mil-
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lion Federal Stock Numbers (FSNs) assigned to govern-
ment items of supply. Some 688,000 of these items are also
used by 11 friendly foreign governments under the auspices
of the NATO codification system.

provisioning screening

A major benefit of the Federal Catalog Program, provi-
sioning screening is producing significant dividends. This in-
volves a review of items selected or recommended for pro-
curement in support of a new weapons system or end-item.

The purpose of mechanized centralized provisioning
screening is to determine if any of these items are already in
the supply system, and properly identified by a Federal
Stock Number. It is an essential part of the Government’s
program to minimize the entry of new items into the supply
system.

To accomplish this, the contractor of the military services
item manager of the proposed item submits information
consisting of his part numbers ‘or stock numbers to pLsc for
screening. DLSC screens the part numbers to determine if the
item is catalogued and identified by an FSN. Over 40% of
the part numbers or stock numbers screened were matched
to FSNs. In all, over six million queries were processed.

Today, provisioning screening handles an average of
650,000 data interrogations from manufacturer’s part num-
ber and/or Federal Stock Number per month. It is the in-
cubator for future logistics support requirements and it
effectively separates the common items already catalogued
from the unique material which was designed or created_to
meet the specific needs of new military end-items. Inffhé
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A new concept in data transmis-
sion systems. Now you can put
your computer or data bank to
work anywhere there’'s a phone.
And Hi-G's remote computer ter-
minal system gives you so many
advantages at such a low cost,
you'll find it hard to believe.

Like hard copy readout, for ex-
ample. At once a verification of the
message you're sending or receiv-
ing, and a permanent printed rec-
ord of every transmission, both
ways.

Like input and output—the simple
ability to feed accurate, verified in-
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<Pl

(Hello. Is this the computer?)

hhhb

(Yes it is. Go ahead.)

*B""?IODO""??"?BBLE |

(Sold 3,000 units item #77 to Allu Corp.)

FUDLTE

(Availability confirmed. Account current.)

LlanSES

(What quantity of item #12 is available for shipment to the Duluth area?)

*QuedO00vkemARES

(You can have 22,000 pieces in Duluth on Friday.)

a'0

(Thank you.)

formation into your computer and
take needed information out.

_(Keeps a computer honest and up-

to-the-minute.)

Like compatability with any com-
puter and information system.
Which means you can plug in at no
additional cost — get immediate
maximum usefulness out of what-
ever system you're using.

And at under 15 pounds, this unit
is as mobile and flexible as you are.

For about $20 a month, Hi-G’s RCT
203 computer terminal opens up a
smart new variety of uses for com-

O

(Don’t mention it.)

panies large and small. Salesmen
can expedite availabilities and or-
ders from the field. Service users
can instantly verify and update ac-
counts, charge cards, plates. Plant
managers can check — or order-—
supplies, at a moment’s notice. If
you've got a.central payroll you
can feed it data with a phone call.
The only limit to how you can use
this unique instrument for data
transmission is imagination.

Let our experienced system spe-
cialists supply some of that imagi-
nation. Just fill in the coupon or
give us a call.

CIRCLE 36 ON READER CARD

e AL B W2 RSO S vy Ui AN v 434 Ve

H =  |ncorporated, D2
B Soring st. & Route 75
B Windsdr Locks, Conn. 06096

|
Gentlemen:

I like ,the idea of getting maximum

comput?r usefulness with your new

low-cost refnote computer terminal

phone system.

a Plealse send me complete data by
mail. .

[0 | ean't wait for the mails. Please
have your representative contact
me for an appointment.

NAME__ TITLE

COMPANY

ADDRESS

CITY __STATE ZIP——
75




Shown actual size.
Dimensions are
11%"x 12" x %",
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Sandersi. .
emcard

System.

A complete, expandable, 1K x 8
memory system on a single card.
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Sanders announces the
MEMCARD* System...acomplete
core-memory-system on a single,
plug-in card. Capacity is an ex-
pandable 1,024 words x 8-bits.

The MEMCARD System has
read/write circuitry, address and
data registers, 0-50°C tem-
perature compensation and POP
(Power On/Off Protection). The
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cycle timeis 1.5 microseconds.

MEMCARD units fit your
design requirements, reduce
wiring and assembly, and
drastically cut MTTR.

At a “bargain-bit” price of
only $S650 per card in lots of 100,
the MEMCARD System is more
than a bit of a bargain. Sanders
provides fast delivery.
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*TM Sanders Associates. Inc

Even on large quantity orders.
For information and prices

onotherqguantitiesand capacities,

write Memory Products
Department, Sanders
Associates, Inc., Nashua,
N.H. 03060. Or call

SA| A

*

(603) 885-4412.
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future the volume of provisioning screening input to DLsC is
expected to exceed 24 million transactions annually.

DLSC registers material needs of the Army, Navy, Air
Force, U.S. Marine Corps and sundry other defense agen-
cies, plus various civil agencies such as National Aeronaut-
ics and Space Administration and Federal Aviation Agency,
as well as NATo and other friendly foreign governments.
The purpose of this program is to satisfy needs with excess
material. This list is- stored on eight reels of magnetic tape
containing 1.3 million requirements records.

The acquisition cost of material pLsc was asked to locate
last year was $134 billion. This doesn’t mean that there is
$134 billion worth of excess available. These are require-
ments of the pLsc’s DoD customers not only for this year,
but also for future years.

pLsc tries to fill this need to the maximum extent through
its management of the Department of Defense Material
Utilization Program. This program serves as a clearing
house by bringing together the customers who need materi-
al with those having excess.

Since July 1965, we have offered nearly $3.5 billion
worth of excess items to ‘military customers who needed
supplies that were determined to be excess to other military
establishments.

We use three different techniques to identify and adver-
tise items needed by the military customers. Two involve a
combination of manual and mechanized screening and one
is a fully mechanized system called pLus, which is the DoD
central mechanized screening of assets and requirements.

A second master file is the excess material assets file. This

contains, in similar supply management detail, approxi-
mately $4.5 billion worth of items expected to become ex-
cess. This is material determined to be unnecessary to ac-
complish the responsibilities of the Department of Defense
after completion of utilization screening among DoD activi-
ties.

There are two important auxiliary mechanized files used
in the PLUS system, an Interchangeability and Substitutabil-
ity File (1&S) and a transaction history file. The 1&S file is
used in an attempt to find an acceptable interchangeable or
substitutable item of supply in the event-the exact item
requested is not excess. ,

The acquisition value of the personal property offered to
U.S. agencies through the pLUs system was $1.5 billion for
the last four years.

In the event the Government’s excess material cannot be
interserviced and utilized within this country, it is then of-
fered for sale to friendly foreign countries through their em-
bassies in Washington, D.C. Currently there are 72 foreign
countries eligible to purchase our country’s excess supplies.

from excess to surplus

When all efforts to dispose of excess property—including
possible sale to foreign countries—have been exhausted, the
property is declared surplus and made available for dona-
tion to certain designated activities authorized by law. The
remaining property is sold to the general public through our
marketing directorate. This outlet to the industrial market
place annually sells usable property with an original acqui-
sition value of over $500 million. Only a small percentage of
property sold is in unused condition.

This final phase of the life cycle of items of supply and
equipment has been likened to the Federal government’s
logistics graveyard. To add some credence to this rather

NEWV/Y

MULTI-ACCESS DATA COUPLER

\ DAC 327

e High impact Royalite® plastic
alloy case

e Built-in handle

Special Acoustic coupling

New IC’s allow superior noise

filtering

Both Teletype and EIA RS232B

interface capability

Half and Full Duplex switch

““Power-on” and “‘Carrier-on” light

Over 300 B.P.S.

Solid state design

DATA COMMUNICATIONS SYSTEMS, INi

4230 CENTRAL AVE. N.E.
MINNEAPOLIS, MINNESOTA 55421
(612) 788-9295
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somber thought is the mute evidence of yesteryear taken
from the pages of surplus sales catalogs such as surplus mar-
lin spikes, caisson boxes and aircraft strut wire!

A national bidders list of individual and industry custom-
ers interested in purchasing surplus Government property is
maintained by adp equipment. Each bidder advises pLsc of
the type of material he is interested in buying contingent
upon its availability within any of the 52 different geo-
graphical areas which the bidder designates.

pLsc offers over 100,000 line items for sale annually in
1,300 separate sales. Most sales are conducted by 10 geo-
graphically dispersed Defense Surplus Sales Offices. If the
geographical location and the mix of surplus items included
in a particular sales effort match against the stipulated in-
terest of a recorded bidder, the computer will identify these
potential bidders. A mailing label is then produced and
each selected bidder receives a copy of only those sales
catalogs which contain items that meet his predetermined
commodity interests and location for participation in a sale.
The bidder’s account is subject to normal security and fi-
nancial controls similar to an accounts receivable system
and all past bids and records of sales information is re-
corded by adp processes.

All operating expenses chargeable to the Defense Surplus
Property Disposal program are paid out of the proceeds
from the sale of surplus property. Worldwide proceeds from
sales average $113 million annually, About $46 million
came from the sale of usable property, $52 million from the
sale of scrap and $15 million from the sale of such items as
timber, precious metals, etc.

In addition, over the past three years, $266 million of
surplus material has been donated each year to eligible re-
cipients, such as public health and educational institutions,
public airports, civil defense organizations and state and

. local governments.

long range plans

The Department of Defense planners have peered over
the horizon and developed long range concepts based upon
their “look-ahead” judgment. The first important planning
document which dealt with the future of military logistics
management and the integrated use of adp, called raywms
(Responsive Automated Material Management System)
was released in 1962. A second Department of Defense
(DoD) sponsored plan which greatly influenced the future
of logistics management control and the DLsC mission,
called prism (Progressive Refinement Integrated Supply
Management) was published in 1965. One recommenda-
tion of prisM was that DSA undertake a system redesign
effort at pLsc to provide for total file integration and pro-
cessing. As a result the same year a task group began the
development of a pLsc Long Range Systems Design which
became known as pips (pLsc Integrated Data System).

The pIDs system requirements are complete. Its general
design specifications have been formulated in a three-inch
document entitled, “Administrative and Contractual Infor-
mation for the pLsc Integrated Data Systems of Defense
Supply Agency.” These requirements were issued to adp
manufacturers as an invitation to bid on September 6. They
had until November 8 to respond.

The plan calls for the separate adp applications presently
supporting pLsC’s logistics services mission to be integrated
into one homogeneous system, capable of expansion and
highly responsive to the future needs of U.S. Federal, naTo
and other foreign country’s logistics managers. Included in
the system under development is the concept of pips as the
cornerstone upon which future logistics management in-
formation systems can be built without entailing a major
redesign effort. As the hub of the future logistics manage-
ment “wheel,” the pips data bank is expected to evolve into
one of the largest adp-installations in the world. n

February 1969
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SYSTEM MANAGEMENT PROCESSOR

Increase in
effectiveness of
your systems and
programming
personnel with. ..

a COBOL Precompiler

it gives you. ..

& Enforced system modularity

Documentation of program & system changes
B Avility to recover previous revisions

&8 DECISION TABLE translation

B Systems design error detection

B Coding simplification

B Automatic maintenance of source modules
B System optimization

SMP incorporates the latest state-of-the-art
techniques in EDP . . . and is now successfully
in operation in a number of the country's best
known companies. To get the complete story . . .

WRITE FOR BROCHURE OR CALL US COLLECT

TRIL 3
ASSOCIATES, INC.

37 S. 16TH ST., PHILA., PA. 19102 + (215) 564-3404
Imaginative Software by TRILOG

I.10!
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In times of rising cost,
ockheed proudly announces
a drastic price reduction.

Bulk-core memories down to less than 1Y2¢ a bit.

Because so many people were
amazed by our very, very low
1968 price of 1Y2¢ a bit, we
feel compelled to reaffirm the
above:

Yes, it's true—our CM-300
bulk core memory now comes at
less than 1Y,¢ a bit and as low
as a penny a bit for OEM users.

And if need be, you can get
up to a million 40-bit words of
capacity.

Add to that a full cycle time

that runs 2 to 4 microseconds—
with access time at 1.8 micro-
seconds or faster—and you've
got bulk capacity at the speed of
some of the smaller systems.
What's more it’s the kind of
speed you can count on. A 2¥, D,
2-wire organization produces
inherently high operating mar-
gins. And with Lockheed’s worst-
case design criteria you have to
have the most reliable random
access, peripheral storage sys-

LOCKHEED ELECTRONICS COMPANY

®3® A Division of Lockheed Aircraft Corporation.

tem —on the market or working
in the field.

So if you happen to be short
on storage capacity, send for our
CM-300 brochure. Then just sit
back and read —about all the
good bits your pennies can buy.

You can reach us at: Memory
Products, Lockheed Electronics
Company, Data Products Divi-
sion, 6201 East Randolph Street,
Los Angeles, California 90022.
Telephone: (213) 722-6810.
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ThIS man is

a Vice President
and the Director
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The R1 Systems by REATRONCS

I'd have to!

When our prospect said that, he validated the R1 Systems design goal.

Our goal was:

The achievement of a compter-con-
trolled reactive keyboard system to
replace all current keystroke devices
ata superior productivity /cost ratio.

The system would have to be so capable, so reliable,
so modular and so economical that you and every

other prospective user must say,

“I can’t afford not to haveit!”

We are sure you will agree that R1 Systems are a
giant step ahead of the host of products being an-
nounced to share in the data entry business.

The inevitable switch from punched cards to com-
pact reusable magnetic tape is happening now.
R1 Systems use magnetic tape as their basic output
medium for further processing. R1 Systems also
provide for other output needs up to direct output
into your primary computer sytem.
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R1 Systems can also be in remote installations
transmitting data to central sites; between R1
Systems or directly into your central computers.

But the R1 Systems are not revolutionary; they are
not made up of untried “breakthrough” compo-
nents; it is not necessary for users to be “pioneers”
and “trailblazers.” The R1 Systems philosophy
implies capitalizing upon the old, well-developed
skills of keypunch operators and upon the familiar
supervisory and managerial methods of successful
data preparation operations.

Today’'s data preparation schedules do not dllow
time for experimentation with major -changes of
procedure or for the operation of radically new and
unfamiliar machinery.

The R1 Systems make no such demands upon their
users. The R1 Systems employ proven, reliable
hardware components adapted for incorporation
into an integrated system; adapted to cause the
minimum change in methods to attain major cost/
productivity benefits.

The R1 Systems actually simplify the work of
keystroke operators. They minimize the transition
from keypunch equipment. They reduce training
time dramatically—to hours.

The R1 Systems are evolutionary in concept. They
permit cost saving utilization today without proce-
dural changes; yet allow evolutionary extension of
usage, tomorrow, to attain their fullest advantages.

The seven basic R1 Systems and the greater capa-
bilities of the expanded R1 Systems enable orderly,
modular growth without exchanging equipment.

And Realtronics Systems Designers can help you
expand the uses of your R1 Systems to relieve your
primary computers of editing, sorting and merging,
reasonability range testing, and other post-entry
data preparation tasks. We call this customerizing
your R1 Systems, and you’ll call it, “wonderful!”

Basic R1 /1
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THE R1SYSTEMS BY QEAD-QONCS %I

Major components include:

Model Description Model
R1/1 Central Gontroller R1/301
R1/2-R1/7 Expanded Central Controllers R1/302

R1/303
R1/101 Data Keyboard R1/304
R1/102 Supervisor’s Control Console

For more information about an R1 System—and how it
can help you increase productivity at lower costs—contact us at:

REATRONICS £

A subsidiary of the Struthers Wells Corporation

Telephone: Six Thirty Fifth Avenue
212 581-1170 New York, N.Y. 10020

Description

Tape Drive—9-track, 800 bpi
Tape Drive—7-track, 800 bpi
Tape Drive—7-track, 556 bpi
Tape Drive—7-track, 200 bpi

TWX:
710-581-6536




SECOND CONFERENCE
ON APPLICATIONS
OF SIMULATION

At the Second Conference
on Applications of Simula-
tion, held in New York,
there were 60 papers pre-
sented at 22 sessions covering the
areas of facility planning, transporta-
tion, communication, computers, ur-
ban design, ecology, management, fi-
nance, marketing, man-machine inter-
action, individual behavior, and gam-
ing—plus tutorials in simulation lan-
guages and statistical applications.

The two and one-half day structure
of the conference, Dec. 2-4, forced
as many as five parallel sessions. Sim-
ulation topics overlap; and fewer par-
allel sessions would have reduced the
attendees’ conflict as to which topics
to choose. In terms of popularity, the
sessions on the modeling of computer
systems were the best attended, with
corporate and financial models and
manufacturing applications following.
Some of the sessions encouraged quite
active discussions, particularly those
on simulation of human behavior, mar-

keting, ecology, and gaming. Obvious-
ly there was plenty to choose from,
probably too much. The challenge to
actively participate in both the sessions
and the seven workshops on the last
afternoon was well accepted.

Judging from the discussion heard
during the breaks, there was one sig-

for an increasing number of applica-
tions with useful results, and there is
no single approach as to how to do it
or what language to use. There were
advocates of simulation languages:
GPss, numerous; SIMSCRIPT, somewhat
less numerous; sIMULA, only a handful,
primarily from Europe; FORTRAN, nu-
merous and vociferous. There were al-
so a few participants who felt only
special purpose simulation techniques
would work for their application. The
degree of sophistication on the part of
the adherents of the different ap-
proaches indicates the rapid advance
in applying simulation techniques to

numerous problems and topics. The

Nothing can print
SO much so fast.

Litton Datalog’s MC 8800 —the Ultra High Speed
Printer that’s not for everyone.

If you need the incredible
speed of 6000 lines a min-
ute, 88 columns per lineg,
from any digital source,
you must get the MC 8800
—nothing in the world can
match it. But along with speed,
this silent, non-impact printer offers

serial input, modular construction,
5000 hour MTBF and easy computer com-

patibility as well.

It's a package that’s truly unique, truly state-
of:the-art. If you need less, take a look at other
Datalog fiber optics printers; but if you need
unequalled capacity, call us about the MC 8800.
Datalog Division of Litton Industries, 343 San-
some St.,SanFrancisco94104.(415)397-2813.

DATALOG DIVISION
LITTON INDUSTRIES
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nificant factor—simulation is being used

Nobody in his right mind would
sell a computerized mailing system
for $55.

But for 60 days, you can test, evaluate
and use Softpak’s complete mailing

system — CAMS — for $55 . . . for the
cost of reproduction, mailing and
handling alone.

We'll give you a chance to thoroughly
prove the value of CAMS before you
ever make a decision to buy. If you
do decide to buy, the $55 is applied
to the purchase price.

Here’s what this unique system in-
cludes:

* A Computer program to mass produce
more than 2,000 personalized letters per -
hour — upper and lower case . . . one
and two pages or two-ups . . . variable
length inserts anywhere in the text . . .
automatic hyphenation and justification
of print on each line . . . fill-ins on pre-
printed forms . . . addressing continuous
form envelopes.

File Generation Program

File Maintenance Program with full capa-
bility for adding, deleting, modifying
and replacing records.

File Merge

Address Label Program for 3 to .5 line
addresses . . . four-up east/west Cheshire
labels . . . zip selection.

File Conversion and Edit Program
Record Selection Program

Vertical Sort

This system was written for the 1BM
360 30/40; DOS/TOS; 32K and has
been successfully proven throughout
the past year by numerous clients,
including winning political candi-
dates. Because of its broad applica-
tions, the full price for the entire
system is only $825 including source
and object decks, sample set-up of
each program, operating instruction,
and documentation.

What can you lose?

Clip and mail the coupon below for
more information . . . or order CAMS
today on a 60 day trial basis for $55.

SOFTPAK, INCORPORATED

To: Softpak, Incorporated
Box 236
Lanham, Maryland 20801

[J Send CAMS on a 60-day trial basis and bill
us $55.

] Please give us more information,

"Name

Company

Street
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The NETUWORK CONTROL PROGESSOR
By: UNIVERSAL SYSTEMS INC.

a front-end | .G'Erifi.iAl :

‘computer gL E
communication

system

GOT THE VERY BEST IN LARGE SCALE COMPUTERS?
HERE’S THE VERY BEST IN COMMUNICATIONS FRONT-ENDS.

Relieve your main computer system of costly communication interrupts. The NETWORK
CONTROL PROCESSOR directs an efficient interchange of data between remote stations
and your central computer. The entire system, complete with equipment and the soft-
ware required to control your network, delivered and operational 90-120 days after
your order.

THE NETWORK CONTROL PROCESSOR SYSTEM OFFERS . ..
 Lower cost per line connection

» System expandability and flexibility

¢ Main memory economies for your central computer

« Sale or lease arrangements

NCP SYSTEM PACKAGE CONTAINS:
«_ High Speed Communications Computer « Communications Line Interfaces < Remote
Line Concentrators « Software for 1107/1108 360/65/75 linking. More to come.
«High Speed Disc Unit  Intercomputer Coupler « Complete Communications Software

-URIVERSAL SYSTEWNMS INC. J

4733 BETHESDA AVENUE
WASHINGTON, D.C. 20014
301-652-2136

86 CIRCLE 44 ON READER CARD DATAMATION




APPLICATIONS . . .

application orientation of the practi-
tioners of the simulation art condi-
tioned their set of desired goals for
man-machine interaction toward
building and debugging models and
using structural simulation languages
rather than FORTRAN.

Eventually, man-machine interac-
tion via display consoles should aid in
problem definition, speed up model
debugging, open a window into how a
problem is being run, and provide an-
swers quickly. Unfortunately, there
was general agreement that at this
time simulation language evolution
still leaves much room for man-
machine improvement. Norden an-
nounced their partially conversational
‘revision of cpss/360.

The conference was geared to those
whose interest was in the use of simu-
lation—specifically, discrete event sim-
ulation. A more precise definition is
the use of the computer to represent
the real world in terms of sequence of
events. These events may occur in ac-
tuality in paralle], but in the computer
they are processed serially, according
to some logical structure. While these
events are being processed the simula-
tion clock does not change. The next
value for the simulation clock depends
on when the next event is scheduled to
occur. This is in direct contrast with
continuous  simulation languages—
MIDAS, PACTOLUS, DsL-90, csmp, where
there is no slipping of the clock since
the problems are represented by differ-
ential equations. Discrete event simu-
lation languages are structured to rep-
resent logical interactions as well as
probabilistic relationships.

The 1968 conference was the sec-
ond devoted to application. The first
was held in New York in 1967. These
conferences were the outgrowth of
simulation language workshops held at
Stanford University in 1964 and at the
University of Pennsylvania in 1966.
The broad range of topics being simu-
lated made it necessary to seek confer-
ence sponsorship from several groups.
In fact, only half the attendees indi-
cated membership in one of the spon-
soring societies, ACM, IEEE, scI, and
SHARE. This year there were 856 regis-
trants compared to 401 last year. A
368-page Conference Digest was pro-
vided. A limited number of these di-
gests are available from the ACM, 211
East 43rd Street, New York, N.Y.
10017 for $10. Some of the full papers
from the 1967 conference appear in a
special issue of the November, 1968,
1IEEE Transactions of the Systems Sci-
ence and Cybernetics Group. These
may be obtained from 1eEE, 345 East
47th St., New York, N.Y. 10017.

A third conference is now being

February 1969

AIR LINE RESERVATION COMPUTER, installed ‘

in Chicago, supplies dependable reserva-
tions and information because it gets un-
interruptible power from two Ideal Electric
CF (Constant Frequency) Systems. A com-
plete power system is shown above as it ap-
peared before shipment from the factory.
The view below shows a part of the CF Sys-
tem after connection to the computer, with
the control panels in the background. This
system can furnish 640 KW (640,000 watts)
of dependable power to the computer.

Make your
computer power

DEPENDABLE

with a patented

IDEAL ELECTRIC
no-break

CF SYSTEM

Computers will not operate dependébly if there is the slightest disturbance
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 frequency—
without batteries or other external power—to carry over short power interrup-
tions up to 30 seconds or more, or to provide time to transfer from preferred
power to auxiliary or stand-by power. They are available in two basic types
with several variations, and in ratings from 2.5 KW through 1000 KW.

if your computer gets its orders on-the-spot, an ldeal Electric CF System can
save valuable time. If data is transmitted to your computer from remote
locations, it can prevent disaster. Whatever your special power problems
might be, we invite you to use our abilities and experience in solving them.

THEY SAID IT COULDNY BE DONE?

1BEAL > $YSTEMS Tant oveR

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
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To current and potential PDP-8 and PDP-8/l users:
Here's a compatible drum
file system that has twice the
aCCess speed, six times the
transter speed, and up to
twice the CapaCIty of drums
you can buy al fE——

T VG CEUELCOBCOEDEEOBTE
BETEEEEEBHORGEY  ToBBe6T

Foxboro has it . . . a new drum storage unit designed by us and
applied in a number of real time uses. It has features like these:
e Capacity — 102,400 or 204,800 or 409,600 words
standard. That's up to twice the capacity of units selling at
comparable prices. Model with 819,200 words also available.
e Access time — 8.3 milliseconds average, twice as fast as
comparable units.

e Transfer speed — 92,000 words per second, up to six times
faster than comparable units.

e Cost is as low as four-fifths of a cent per bit.

e Delivery can be as fast as two weeks; 90 days standard.

e Compatible with all PDP-8 and PDP-8/1 central processor
configurations.

e Uses DEC logic, assuring logic compatibility.

e Applications — scientific, time sharing, real time, complex
business data processing, process control.

e Utility and diagnostic software provided; training and
service available.

e High reliability; 10-year design life.

For more information on the new Foxboro Drum File System,
call Larry Delong at 617-543-8750. Or write to him,

The Foxboro Company, 802-Norfolk Street, Foxboro,
Massacnusetts 02035. Offices in principal cities « Plants in
U.S.A. « Canada - Mexico  England « France

* Netherlands ¢ Japan -« Australia

FOXBORO
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APPLICATIONS .

planned for December, 1969, in Los
Angeles. Preliminary plans for this
conference call for full papers in a
Conference Record and an emphasis
on how the simulation languages were
actually used to obtain the results.
This is the time to offer suggestions to
Arnold Ockene, the conference chair-
man, IBM, 112 East Post Road, White
Plams NY. 10601, or Phil Kivat,
program chairman, ranp Corp., 1700
Main Street, Santa Monica, Calif.

In one respect, this conference was
like many others: material was good,
but the presentation and visual aids
were poor. Providing full papers in the
conference record and use of discus-
sants to explore the material should
improve the information transfer dur-
ing the sessions. However, how to im-
prove visual aids is a problem which
seems bound to plague conferences
forever. One conceivable solution is to
prepare all slides on a Stromberg Carl-

son 4020 programmed to limit the |

number of words on each slide to 25 or
less or no more than 20 letters per line.

One of the workshops held at the
end of the conference was on feedback
to simulation language designers.
Those attending this workshop indi-
cated a need to improve the language
beyond where they are, although they
had not yet had a chance to use the
newest, SIMSCRIPT 11, which was de-
scribed earlier in the conference. Gen-
eral-purpose  languages such as
FORTRAN were considered inadequate
since they required unreasonable ef-
forts to obtain the desired results. In
addition, a strong point was made for
the use of the structural language to
aid in defining the problem—no small
factor in complex system analysis and
synthesis. The specific requirements
above and beyond what can be done
now:

Improve the debugging capabilities.
Provide graphical monitoring during
running.

Provide comment report generation.
Access large existing data bases.
Handle large scale systems and their
data.

Accommodate discrete and continuous
in one model.

These goals must be part of any pro-
gram to improve the existing lan-
guages and provide a basic foundation
for specifications for any new lan-
guages. The workshop will establish a
committee to issue a set of general re-
quirements for simulation languages.

By any standard, this conference
was a success. Now is the time for all
good simulators to volunteer to aid
next year’s conference committee.

—JuLian REITMAN

February 1969
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18th Annual Convention
National Microfilm Association
Sheraton-Boston Hotel, Boston, Mass.

Spend these three days with us, and you'll come away with more new-updated
information about microfilm than you can possibly get any other way. You'll see
new. methods and equipment in action. You'll hear it like it is from specialists
in Computer Output Microfilm Systems, Information Publishing Programs and
New Technology. We'll cover all aspects—creating, dupllcatmg, indexing, stor-
ing, retrieving and transmitting microforms.

INSTANT INFORMATION is our 1969
Convention theme . . . and we’ll have plenty
of it waiting for you. But don’t you wait

to let us know you're coming. Write now,
get all the details on the Convention
program and secure choice accommoda-
tions while they're still open. Fill in the
coupon today!

FCJE:IE:IE:IEEDDE:EDEDEDDD[:DCJEJDE::}CDE[:]

CHARLES P. YERKES, Chairman 1969 Convention

NATIONAL MICROFILM ASSOCIATION

250 Prince George Street, P.0. Box 386, Annapolis, Maryland 21404
Please send me full information on the 1969 National Microfilm Associa-
tion Convention. .

My Name

Company Name

Address

City. State, Zip.
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microfilm every

We've taken the curl out of microfilm
enlargements.

Because the new Xerox Microprinter
uses xerography, not wet chemicals,
it gives you flat, dry prints on ordinary bond
paper. Dry prints you can write on with pencil
or pen the instant they leave the machine.

And the Microprinter gives you those
prints in a hurry. Just select the frame,
dial the number of prints you need and press
a button. Whirr! Clean, crisp, black-on-white

S oo A

Xerox Microprinter.

priats—420 an hour,

No matter what kind of film you use
(16mm or 35mm roll microfilm, aperture cards,
microfiche or jacketed film) a Microprinter
enlarges and reproduces it automatically.

In magnification ratios of 16X, 20X, or 24X.

When we took the curl out of your
microfilm prints, we added a few new twists.

For complete details on the Microprinter,
please write Xerox, Dept. O, Xerox Square,
Rochester; New York 14603.

XEROX
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XEROX CORPORATION, ROCHESTER, NEW YORK 14603.
OVERSEAS: SUBSIDIARIES THROUGHOUT LATIN AMERICA;

AND IN ASSOCIATION WITH RANK ORGANISATION LYD.,

RANK XERCX LTD., LONDON; AND THROUGH RANK XEROX
LTD., FUJI-XEROX CO., LTD., TOKYO.

XEROX 1S A REGISTERED TRADEMARK OF XEROX CORPORATION.



INntroducing

DATASCRIBE” ~
.the vanguard
of all

data recorders

DATASCRIBE data recorders begin where other data recorders
end. Functional and fashionable, DATASCRIBE combines
third-generation IC electronics with tomorrow’s styling for
maximum operator convenience and efficiency. No other

data recorder gives you all these advanced features:

Illuminated display panel for simple,
easy-to-understand presentation of data.

Proprietary magnetic tape
transport provides 32 ips
inscription, verification
and search; automatic tape
positioning; tape mark
recording and sensing.

“Feather-touch’ keyboard provides 64 characters
including 17 special keys of either ASCII,

EBCDIC or BCD codes; interlocks to reduce error
probability; automatic audio/visual annunciation to
report errors and aid keying rhythm.

Roll-away doors for quiet, non-distracting dust-free operation. <

™

To find out how DATASCRIBE can put you in the forefront a ng
of data recording techniques, write or call us today!

3835 Birch Street
Newport Beach, Calif. 92660
@COPYRIGHT 1968, VANGUARD DATA SYSTEMS Phone: (714) 540-7640

DATA SYSTEM S
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HE

from sixty to two

EVOLUTION OF
NUMBER SYSTEMS

by DONALD E. KNUTH

This is a portion of Volume 2 of a seven-volume series titled
The Art of Computer Programming, to be published by Addi-
son-Wesley. The author’s intent is to explain and illustrate in
the series most of what is known about basic computer pro-
gramming techniques exclusive of numerical analysis. Several
thousand exercises (with answers) will be included. The
project was begun in 1962. Volume 3 is expected to be
published next year.

The historical development of number represen-
tations is a fascinating story, since it parallels the
development of civilization itself. The advent of
computers has focussed considerable attention
on number systems whose radix (or base) is different from
ten, and the purpose of this article is to examine the origins
of these systems, together with a discussion of significant
milestones in their development. The earliest forms of num-
ber representations, still found in primitive cultures, are
generally based on groups of fingers, or piles of stones, etc.,
usually with special conventions about replacing a larger
pile or group of, say, five or ten objects by one object of a
special kind or in a special place. Such systems lead natural-
ly to the earliest ways of representing numbers in written
form, such as the systems of Babylonian, Egyptian, Greek,
Chinese, and Roman numerals, but these notations are
quite inconvenient for performing arithmetic operations ex-
cept in the simplest cases.

During the twentieth century, historians of mathematics
have made extensive studies of early cuneiform tablets
found by archeologists in the Middle East. These studies
show that the Babylonian people actually had two distinct
systems of number representation: Numbers used in every-
day business transactions were written in a notation based
on grouping by tens, hundreds, etc.; this notation was inher-

ited from earlier Mesopotamian civilizations, and large -

numbers were seldom required. When more difficult mathe-
matical problems were considered, however, Babylonian
mathematicians made extensive use of a sexagesimal (radix
60) positional notation which was highly developed at least
as early as 1750 B.c. This notation was unique in that it was
actually a floating-point form of representation with expo-
nents omitted; the proper scale factor or power of 60 was to
be supplied by the context, so that, for example, the numbers
2, 120, 7200, V4, etc., were all written in an identical man-
ner. This notation was especially convenient for multiplica-
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tion and division, using auxiliary tables, since radix-point
alignment had no effect on the answer; the same idea is ap-
plied today in the use of slide rules. As examples of this Baby-
lonian notation, consider the following excerpts from early
tables: The square of 30 is 15 (which may also be read, “the
square of % is ”); the reciprocal of 81 = (1 21)¢0 is (44
26 40) ,; and the square of the latter is (32 55 18 31 640) .
The Babylonians had a symbol for zero, but because of their
“floating-point” philosophy, it was used only within num-
bers, not at the right end to denote a scale factor.

decimal notation

Fixed-point positional notation was apparently developed
first by the Maya Indians in Central America about 2000
years ago, but their number system had no important influ-
ence on the rest of the world. Furthermore, they used a
mixed radix system, alternating between radix 20 and radix
18, and so it was not very suitable for operations like multi-
plication of large numbers, nor is there any known evidence
that Mayans were skilled at arithmetic.

Several centuries before Christ, the Greek people em-
ployed an early form of the abacus to do their arithmetical
caleulations, using sand and/or pebbles on a board which
had rows or columns corresponding in a natural way to our

\
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Announcing a new

computer language:

Computers refuse to lgarn your language. You've had
to learn theirs. You take wonderfully clear English and
translate it into holes and hieroglyphics.

It's time to close the communication gap. Time to
eliminate the human translators.

Today, there's a machine that reads to computers. It
reads conversational English. And speaks basic Com-

- puter. There's no other machine in the world quite
like it. (Actuclly, the machine also reads French, Ger-
man, Swedish, ltalian, Japanese, and a dozen other
languages.) ‘

The Electronic Retina* Computing Reader is a data
processing input system that reads complete upper and
lower case alphabets, plus numbers. Reliably. Accu-
rately. Any type face from almost any typewriter or
office machine in the world. Smudged. Out of align-
ment. On paper or cards. Crumpled, torn or stapled. It
can even read hand printing.

It reads 2400 characters a second. 1200 documents
a minute. It records the data on magnetic tape in com-

*Electronic Retina is o Trademark of Recognition Equipment Incorpordted
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puter language and sorts the documents automatically.
Drawing board enthusiasm? Hardly. Our systems

are processing over 100 million documents a week.
Electronic Retina Computing Readers are being used

-by organizations all over the world. Including airlines,

credit card companies, European postal ministries and
banks, the U.S. Army, a publisher, a big-city board of
education, a state government, a major religious organ-
ization, the largest library in the world, a soccer pool
firm, and an automobile club.

In every case, the readers are cutting costs and elim-
inating data input bottlenecks.

Of course, you don't have to have an overwhelming
input problem to benefit from an Electronic Retina Com-
puting Reader. If you punch at least a quarter of a mil-
lion cards a month, our reader can feed your computer
faster and more economically than you're doing it now.

If you've been thinking about updating your data
processing system, your job just got easier. Now you

can think in English.
Recognition '\

Equipment
Incorporated\

1500 West Mockingbird Lane, Dallas, Texas 75222
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NUMBERS SYSTEMS

decimal system. It is perhaps surprising to us that the same
positional notation was never adapted to written forms of
numbers, since we are so accustomed to reckoning with the
decimal system using pencil and paper; but the greater ease
of calculating by abacus (since handwriting was not a com-
mon skill, and since abacus calculation makes it unneces-
sary to memorize addition and multiplication tables) prob-
ably made the Greeks feel it would be silly even to suggest
that reckoning could be done better on “scratch paper.” At
the same time Greek astronomers did make use of a sexages-
imal positional notation for fractions, which they learned
from the Babylonians.

Our decimal notation, which differs from the more an-
cient forms primarily because of its fixed radix point, to-
gether with its symbol for zéro to mark an empty position,
was developed first in India among the Hindu people. The
exact date when this notation first appeared is quite uncer-
tain; about 600 A.p. seems to be a good guess. Hindu sci-
ence was rather highly developed at that time, particularly
in astronomy. The earliest known Hindu manuscripts which
show this notation have numbers written backwards (with
the most significant digit at the right), but soon it became
standard to put the most significant digit at the left.

About 750 a.p., the Hindu principles of decimal arith-
metic were brought to Persia, as several important works
were translated into Arabic. Not long after this, al-Khowa-
rizmi wrote his Arabic textbook on the subject. This text
was so popular, our word “algorithm” has been derived
from al-Khowirizmi’s name. His book was translated into
Latin and was a strong influence on Leonardo Pisano (Fib-
onacci), whose book on arithmetic (1202 a.p.) played a
major role in the spreading of Hindu-Arabic numerals into
Europe. It is interesting to note that the left-to-right order
of writing numbers was unchanged during these two transi-
tions from Hindu to Arabic and from Arabic to Latin, al-
though Arabic is written from right to left while Hindu and
Latin are written from left to right. A detailed account of
the subsequent propagation of decimal numeration and
arithmetic into all parts of Europe during the period from
1200 to 1600 A.p. is given by David Eugene Smith in his
History of Mathematics 1 (Boston: Ginn and Co., 1923),
Chapters 6 and 8.

Decimal notation was applied at first only to integer
numbers, not to fractions. Arabic astronomers, who required
fractions in their star charts and other tables, continued to
use the notation of Ptolemy (the famous Greek astronomer)
which was based on sexagesimal fractions. This system still
survives today, in our trigonometric units of “degrees, min-
utes, and seconds,” and also in our units of time, as a rem-
nant of the original Babylonian sexagesimal notation. Early
European mathematicians also used sexagesimal fractions
when dealing with noninteger numbers; for example, Fib-
onacci gave the value

1° 227 77 4277 33" 4V 40%

as an approximation to the root of the equation x3 + 2x2 +
10x = 20. ‘ : :

The use of decimal notation also for tenths, hundredths,
etc., in a similar way seems to be a comparatively minor
change; but, of course, it is hard to break with tradition,
and sexagesimal fractions have an advantage over decimal
fractions in that numbers such as % can be expressed exact-
ly in a simple way.. The first known occurrence of decimal
fractions dates from the 15th century, over 600 years after
decimal notation for integers had been in use by the Arabs.
It appeared without fanfare in a short treatise on arithmetic
and geometry by Jemshid ibn Mes“d al-Kashi, who died c.
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1436. His remarkable work (written in Persian) gives the
value of = as

integer
3 1415926535898732

which is correct to 16 decimal places. Neither the concept
of decimal fractions nor such an accurate approximation to
= were known in Europe until over a century later. A little-
known arithmetic text by Francesco Pellos (1492) made
use of a “decimal point” in a completely modern manner,
but only for intermediate results during a calculation when
dividing by a power of ten; the final answer was rewritten
as a fraction. This idea had previously appeared in the writ-
ings of Regiomontanus, about 30 years earlier, who used a
vertical bar instead of a decimal point. In 1525, Christoff
Rudolf of Germany discovered decimal fractions for him-
self, but his work did not become well known. Simon Stevin
of Belgium independently thought of decimal fractions in
1585, and he wrote an arithmetic text which explicitly skt
forth the associated theory for the first time. His work, and
Napier’s discovery of logarithms soon afterwards, made dec-
imal fractions very common in Europe during the 17th cen-
tury.

binary system

The binary system of notation has its own interesting his-
tory. Many primitive tribes in existence today are known to
use a binary or “pair” system of counting (making groups of
two instead of five or ten), but they do not count in a true
radix 2 system, since they do not treat powers of 2 in a
special manner. Another “primitive” example of an essen-
tially binary system is the conventional musical notation for
expressing rhythms and durations of time.

The Rhind papyrus, which is one of the first nontrivial
mathematical documents known (Egypt, c. 1650 B.c.), uses
a decimally oriented scheme of notation for numbers, but it
shows how to perform multiplication operations by succes-
sive doubling and adding. This device is inherently based
on the binary representation of the multiplier, although the
binary system was not specifically pointed out.

Nondecimal number systems were discussed in Europe
during the seventeenth century. For many years astrono-
mers had occasionally used sexagesimal arithmetic both for
the integer and the fractional parts of numbers, primarily
when performing multiplication. The fact that any positive
number could serve as radix was apparently first stated in
print by Blaise Pascal in De numeris multiplicibus, which
was written about 1658. Pascal wrote, “Denaria enum ex
institute hominum, non ex necessitate naturae ut vulgus ar-
bitratur, et sane satis inepte, posita est”; i.e., “The decimal
system has been established, somewhat foolishly to be sure,
according to man’s custom, not from the natural necessity as
most people would think.” He stated that the duodecimal
(radix 12) system would be a welcome change, and he
gave a rule for testing a duodecimal number for divisibility
by 9. Erhard Wiegel proposed the quaternary (radix 4)
system in a number of publications beginning in 1673. A
detailed discussion of radix 12 arithmetic was given by
Joshua Jordaine, in his book Duodecimal Arithmetick (Lon-
don, 1687).

Although decimal notation was almost exclusively used
for arithmetic during that era, other systems of weights
and measures were rarely if ever based on multiples of 10,
and many business transactions required a good deal of skill
in adding quantities such as pounds, shillings, and pence.
For centuries, merchants had therefore learned to compute
sums and differences of quantities expressed in peculiar units
of currency, weights, and measures; and this was actually
arithmetic in a nondecimal number system. The common
units-of liquid measure in England, dating from the 13th
century or earlier, are particularly noteworthy:

DATAMATION



2 gills =1 chopin
2 chopins =1 pint
2 pints =1 quart
2 quarts =1 pottle
2 pottles =1 gallon
2 gallons =1 peck
2 pecks =1 demibushel
2 demibushels =1 bushel or firkin
2 firkins =1 kilderkin
2 kilderkins =1 barrel
2 barrels =1 hogshead
2 hogsheads =1 pipe
2 pipes =1 tun
Quantities of liquid expressed in gallons, pottles, quarts,
pints, etc., were essentially written in binary notation. Per-
haps the true inventors of binary arithmetic were English
wine merchants!

The first known appearance of binary notation was about
1600 in some unpublished manuscripts of Thomas Harriot
(1560-1621). Harriot was a creative man, who came to
America with Sir Walter Raleigh; he invented (among oth-
er things) the notation now used for “less than” and “great-
er than” relations; but ill health kept him from publishing
many of his discoveries. The first published discussion of the
binary system was given in a comparatively little-known
work by a Spanish bishop, Juan Caramuel Lobkowitz, who
in 1670 discussed the representation of numbers in radices
2,3,4,5,6,7,8,9, 10, 12, and 60 at some length, but gave
no examples of arithmetic operations in nondecimal systems
(except for the trivial operation of adding unity).

Ultimately, G. W. Leibnitz wrote an article in 1703
which illustrated binary addition, subtraction, multiplica-
tion, and division; this article really brought binary notation
into the limelight; and it is usually referred to as the birth of
radix 2 arithmetic. Leibnitz later referred to the binary sys-
tem quite frequently. He did not recommend it for practical
calculations, but he stressed its importance in number-theo-
retical investigations, since patterns in number sequences
are often more apparent in binary notation than they are in
decimal; he also saw a mystical significance in the fact that
everything is expressible in terms of zero and 1.

It is interesting to note that the important concept of
negative powers to the right of the radix point was not yet
well understood at that time. Leibnitz asked James Bernoul-
li to calculate = in the binary system, and Bernoulli “solved”
the problem by taking a 35-digit approximation to =, multi-
plying it by 1035, and then expressing this integer in the
binary system as his answer. On a smaller scale this
would be like. saying that 7 = 3.14, and (314)10 =
'(100111010)2; hence 7 in binary is 100111010! The mo-
tive for Bernoulli’s calculation was apparently to see whether
any simple pattern could be observed in this representation
of .

octal

Charles XII of Sweden, whose talent for mathematics
perhaps exceeded that of all other kings in the history of the
world, hit on the idea of radix 8 arithmetic about 1717. This
was probably his own invention, although he had met Leib-
nitz briefly in 1707. Charles felt radix 8 or 64 would be
more convenient for calculation than the decimal system,
and he considered introducing octal arithmetic into Swe-
den; but he died in battle before carrying out such a change.

About 140 years later, a prominent Swedish-American
civil engineer named John W. Nystrom decided to carry
Charles XII's plans a step further, and he devised a com-
plete system of numeration, weights, and measures based on
hexadecimal (radix 16) arithmetic. He wrote, “I am not
afraid, or do not hesitate, to advocate a binary system of
arithmetic and metrology. I know I have nature on my side;
if I do not succeed to impress upon you its utility and great

February 1969

importance to mankind, it will reflect that much less credit
upon our generation, upon our scientific men and philoso-
phers.” Nystrom devised special means for pronouncing
hexadecimal numbers; e.g., (B0160)16 was to be read “vy-
bong, bysanton.” A similar system, but using radix 8, was
proposed about the same time by Alfred B. Taylor. In-
creased use of the French (metric) system of weights and
measures led to extensive debate about the merits of deci-
mal arithmetic during that era.

The binary system was well known as a curiosity ever
since Leibnitz’s time. It was applied chiefly to the calcula-
tion of powers and to the analysis of certain games and puz-
zles. In 1898, the celebrated Italian mathematician G.
Peano showed how to use binary notation as the basis of a
“logical” character set of 256 symbols.

Increased interest in mechanical devices for doing arith-
metic, especially for multiplication, led several people to
consider the binary system for this purpose. A particularly
delightful account of this activity is given in the article
“Binary Calculation” by E. William Phillips [Journal of the
Institute of Actuaries 67 (1936), 187-221] together with a
record of the discussion which followed a lecture he gave on
the subject. Phillips begins by saying, “The ultimate aim of
this paper is to persuade the whole civilized world to aban-
don decimal numeratlon and to use octonal numeration in
its place.”

Modern readers of Phillips™ article will perhaps be sur-
prised to discover that a radlx 8 number system was proper-
ly referred to as “octonary” or “octonal,” according to all
dictionaries of the English language at that time, just as the
radix 10 number system is properly called either “denary”
or “decimal.” The word “octal” did not appear in English
language dictionaries until 1961, and it apparently origi-
nated as a term for the “base” of a certain class of vacuum
tubes. The word “hexadecimal,” which has crept into our
language even more recently, is a mixture of Greek and
Latin stems; more proper terms would be “senidenary” or
“sedecimal,” or even “sexadecimal,” but the latter is per-
haps too risqué for computer programmers. One man who
attended Mr. Phillips’ lecture pointed out a disadvantage of
the octal system for business purposes: “5% becomes 3.1463
per 64, which sounds rather horrible.”

The first vacuum-tube computer circuits were designed
in 1937 by John V. Atanasoff, and the first relay computer
circuits were designed independently in the same year by
George R. Stibitz. Both men used the binary system for
arithmetic in these planned computers, although Stibitz de-
veloped excess-3 binary-coded-decimal notation soon after-
wards.

The first high-speed computing devices actually built, in
the 1940’s, used decimal arithmetic. But in 1946, an impor-
tant memorandum by A. W. Burks, H. H. Goldstine, and J.
von Neumann, in connection with the design of the first
stored-program computer, gave detailed reasons for their
decision to make a radical departure from tradition and to
use base-two notation. Since then binary computers have
become commonplace. After a dozen years of experience
with binary machines, a discussion of the relative advan-
tages and disadvantages of binary notation was given by W.
Buchholz in his paper “Fingers or Fists?” [CACM 2 (De-
cember, 1959), 3-11].

Many interesting variations of positional number systems
are possible besides those we have discussed so far. We
can, for example, use negative or complex numbers for the
radix; or we can use both positive and negative numbers as
digits. For the theory and history of these number systems,
see The Art of Computer Programming, Vol. 2: Seminu-
merical Algorithms, by D. E. Knuth (Addison-Wesley,
1969). References to the original source material from
which the historical information in this article has been
gathered may also be found in that book. ]
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: 'L‘i’s'ténv hei'ei To paper tape talk. It's
Telespeed equipment. A tape-to-

tape system that can transmit a

 whole day’s data demand in a mat-

- ter of minutes, Feed a computer ten,

£ costs are lowest. Another answer
. from Teletype R&D for moving data
~at high-speed. « L
Imagine moving an entire inventory
list of over 7,000 items from ware-
~ house to home office in a few min-.
- utes. A list that if manually typed in

~ fifteen, up to twenty times faster
. than copy can be manually typed.

Move large volumes of data unat-
tended during the night when line

And, ASCIl is perfectly compatiblé R
for use with most computers and
- other business machines.

tabular form would take many ho

_ Detects and corrects
- transmission errors

and a hundred feet of paper to re- =

= produce This is but one of many
_capabilities that Teletype has de-
~__signed into its line of Telespeed '
~ tape-to-tape terminals. w

- Telespeed equipment is being used
 to exchange data with central on-

line computers. In point-to-point

:  data exchange for both distributing
~ and collecting data in any number

~ of remote locations. It is code in-

~sensitive. Communicates in any 5, 6,

7, or 8-level code including the

\QU.S‘A.' Standard Code for Informa-
. tion Interchange (ASCH).
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computer use and high-speed nu-

-meric business data transmission.

This Telespeed equipment delivers

‘up to 120 characters per second.
And it is compatible for use with"
“Telespeed 1050 equipment that op-

erates at 105 characters per second.

~ The Telespeed 750 terminals shown
‘at right are extremely economical

high-speed tape-to-tape equipment
that provide data handling capability
of 75 characters per second. -

Telespeed 1200 EDC terminals pro-
vide automatic detection and correc-
tion of transmission errors. An
“extremely important capability in.
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Who Says
Machines Can’t Talk?

Immediate credit decisions on
each one of over a million credit card
holder accounts require a data pro-
cessing know-how based on a corner-
stone of instant response...audio re-
sponse. ,

At Financial Services, Inc., in L ) ARAAAANS Watatdne 60 N“
Philadelphia, this know-how is ap-
plied to the servicing of credit for airlines, bcnnks and deporfmem‘ stores through a multiplexed
communications system, linking a Honeywell computer with a Cognitronics SPEECHMAKER®,
and utilizing everybody’s instant input-output, the Touch-Tone™ telephone.

Here's how it works: At hundreds of locations, authorized personnel can pick up a Touch-

Tone telephone, enter a standard code and credit card number and receive, instantly, by
voice, the up-to-the-minute credit in-
formation they seek. Result—imme-
diate decision.

If you want your computer to
talk, and your requirement is immedi-
ate decision, write or call Cognitron-
ics and let us tell you about the
SPEECHMAKER, immediate decision
audio response.

 seaby

agn/° ron/cs
[orpar'ahan

333 Bedford Road, Mount Kisco, N.Y. 10549
Phone: 914-666-2941

#TOUCH-TONE IS A REGISTERED TRADEMARK OF THE BELL SYSTEM
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news
sceneée

9

an interpretive review
of recent important
developments in
information processing

SWEET SUE: ANOTHER FIRM TAKES
A SWING AT IBM AND JUSTICE

MAY LEAVE NEUTRAL

While much of the rest of the com-
puter industry provides moral, if not
substantive, support, Control Data
Corp. and Data Processing Financial &
General prepare—through antitrust
suits—to attack all ramparts of IBM’s
Grey Fortress in hopes of changing the
entire complexion of the computer
business and the distribution of the
shares of the market. And at writing,
rumors spread that the Justice Depart-
ment would follow with its own anti-
trust suit against IBM. (By now the
reader should know if the department
followed its many precedents of an-
nouncing such suits in the interregnum
between administrations, such as the
filing against IBM in 1952, resulting in
the Consent Decree of 1956.)

On Jan. 3, prr&c filed its 39-page
complaint in the federal district court
of the Southern District of New York
alleging violations of antitrust laws,
the Consent Decree of '56, and the
state unfair competition laws. In a
move as bold as the rise of the leasing
industry iself, ppr&cG, which now owns
well over $170 million in IBM systems,
asked treble damages of $1,054,500,-
000 and a separation from IBM manu-
facturing activity of its software (in-
cluding education and systems engi-
neering services), maintenance, and
leasing. These three services would go
under three separate companies that
would be enjoined from use of the
IBM name and any cooperative mar-
keting effort with other IBM subsid-
iaries, and would be required to buy
services or equipment from such IBM
entities at the same price as the rest of
the industry.

DPF&G is concentrating first on the
bundling issue—the provision, in vary-
ing combinations for purchase and
rental, of software, maintenance, edu-
cation and engineering services under
a single unseparable price for equip-
ment. The claim is that bundling,
along with alleged practices like dis-
criminatory policies in maintenance
and “intimidating users planning to
acquire competitive peripheral equip-
ment by threatening to withdraw gen-
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eral technical support,” has restrained
free competition and denied the cus-
tomer a free choice in selecting ser-
vices and equipment. The suit also
calls IBM down for policies that have
discouraged purchase in favor of ren-
tal, including some practices above; an
unfavorable purchase lease ratio; and
“subsequent user” label and practices
for used purchased systems.

new markets

What prr&c is fighting for is the
opening up of new markets for itself
and consequently for others. Mainte-
nance is a case in which there has been
very little activity by independent
firms since IBM includes maintenance
in rental, accounting for 80% of its in-
stallations; it is almost the sole supplier
of maintenance for purchased equip-
ment because there are so few com-
petitors. DPF&G also claims IBM has
discriminatory parts pricing and makes
it difficult to obtain them. Thus, it feels
a separate IBM company for this func-
tion, forced to buy parts from IBM at
the same price as everyone else, would
be the equalizer. The firm also wants
to broaden the non-IBM peripheral
market, which it has entered by be-
coming distributor of Ampex tape
drives; IBM marketing practices and
the lack of maintenance firms, it says,
have obstructed this market. (Most
users do not like having to deal with
more than one maintenance contract
and, reasons DPF&G, they wouldn’t
have to if there was a big enough mar-
ket for maintenance companies that
can service both IBM and non-IBM
equipment—a boon to the mixed-
equipment installation.)

pPF&G also wants a better software
market to attack. This business is gen-
erally thought of as being a poor busi-
ness for substantial profits, a condition
which will not improve as long as
software, including basic operating
systems, are included in the IBM
equipment price. The suit claims that
software, including education and en-
gineering support, accounts for as
much as 70% of system cost, and the

plaintiff intends to introduce evidence
to that effect.

But as important to them as the new
markets, bpF&G and other leasing firms
are fighting for the continued exis-
tence of their leasing activity as it is

- practiced today. Acquisitions of new

360’s are coming to an end, and if the
trend developing at IBM is an indica-
tion—an enlarging gap between the
purchase and rental price and higher
maintenance prices on purchased sys-
tems—future systems may be too costly
for third-party lessors. This situation,
says DPF&G, violates the Consent De-
cree, which demanded sale as well as
rental of IBM equipment and a “com-
mercially reasonable relationship” be-
tween the two. A separate IBM leasing
company, even though it could com-
pete with lessors, would have to buy
its equipment at the market price—an-
other equalizer.

Harvey Goodman, president of
pPF&G, foresaw IBM’s initial response
to its complaint. IBM said that the
“conditions to which pPF&G apparent-
ly now objects were in effect at the
time it went into business in 1961.
Furthermore, they have been the basis
of the relationship between IBM and
all of its customers for many years and
have been well known.” The firm
enumerated the changes it has made
“advantageous to the growing number
of leasing companies,” which Good-
man has “publicly applauded.” These
include “subsequent user” services
(classroom education, programming
systems maintenance, and installation
planning assistance), withdrawal of
maintenance price increases “because
of fixed price contractual agreements”
of lessors with their customers, and lift-
ing of limitation on the dollar amount
of debt for an individual customer.

“Most recently,” said IBM, it an-
nounced that “by no later than July 1,
1969, it expects to make changes in
the way it charges for and supports its
data processing equipment.” But in a
new twist of words not existent in the
original announcement, IBM said,
“The changes are aimed at determin-
ing what support services should be
separately offered and priced to better
meet the future requirements of all
users of IBM equipment.” The previ-
ous implication was that the changes
would entail some separate pricing,
rather than serve as a determinant, an
interim measure, for what might be an
ultimate policy in separation. IBM,
however, says its response to DPF&G on
separate pricing has the same intent as
the original announcement.

goodman statement
Goodman, in his statement an-
nouncing the suit, said, “This lawsuit
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has been in preparation for nearly a
year. During that time, we have on
numerous occasions
.grievances with IBM in an attempt to
resolve them without litigation. Our
principal aim has been and still is to
establish free and open competition in
all areas of the computer industry. We
believe that IBM recognizes that ma-
jor changes in its methods of doing
business are necessary to achieve this
aim, but we are no longer willing to
accept the vague promises and foot-
dragging which have characterized
IBM’s past responses to our com-
plaints. We have also participated in
numerous discussions on this matter
with other members of the Computer
Lessors Association, and they welcome
the present action as not only timely,
but necessary.” Should ppr&c win its
case, sources expect other lessors to file
for damages as well. Goodman’s or-
ganization, by the way, says it “is pre-
pared to justify” the damages of
$351,500,000 (trebled in antitrust set-
tlements) on a complaint-by-com-
plaint basis. (A spokesman, reached
after the IBM rejoinder, was amused
by the IBM defense of its practices.
Sitting on what pPr&c considers a
powderkeg of evidence, he said, “They
think just because their illegal prac-
tices have existed for so long, nobody
has the right to complain about
them.”)

An examination, if only cursory, of

the implications of the suits, including -

the possibility of government suit, and
of voluntary actions by IBM, would
seem to be necessary here.

One antitrust expert guessed that
the Justice Department would file suit.
He noted it is not unusual for such ac-
tions to be started between administra-
tions, but if the department did not act
before Jan. 20, he said that except for
the Truman administration, it has been
the Republican administrations that
have traditionally and paradoxically
(being the big business party) gen-
erated the most antitrust actions. Cer-
tainly, it has been widely printed that
the department was investigating the
computer industry and IBM in par-
ticular.

Given the filing of such a suit, this
expert opined that CDC (which filed
suit in December) and prr&:c would
wait for its outcome (the Consent De-
cree of '56 took four years to evolve).
Should the government actually go on
to win its case, proving antitrust viola-
tions, CDC and ppr&c would use this
as evidence, not having to prove viola-
tions but only the fact that they were
damaged in the amounts claimed.
However, should Justice and IBM
“strike a bargain,” he said, meaning
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agree on a Consent Decree without ac-
tual prosecution of the case, the pri-
vate firms would then have to prove all
allegations. (Private suits also cannot
be used as evidence by another.)
Another lawyer interviewed did not
think the Justice Department would
“ry to win the case for CDC and
pPF&G,” since that would open up
IBM to treble damage suits from
everyone running “into billions of dol-
lars,” which “could only be harmful to
users and competitors alike.” Should
the government remain silent, CDC

~and ppr&G both reportedly intend to

take their suits to conclusion in the
courts, which will, of course, take
years. (DPF&G is reported to already
have invested $150,000 in the suit,
and is quite prepared to finance the
litigation.) Dpr&c, for one, claims
powerful evidence to prove its charges
on both the stated policies of IBM and
on improper conduct. While many in
the industry think CDC has merely
bought time to market its 7600 super-
computer, expecting the suit to keep
IBM from announcing a competitive
system, sources close to CDC say the
company is serious about the entire
suit, which runs a gamut of complaints
far exceeding DPF&G’s in scope, and
has gathered supporting evidence for
them. Sources also say that more
“help” is pouring into both firms from
around the industry.

open the vaults

With any of these suits comes the
right to discovery, which means that
the tightly sealed vaults of information
on IBM will have to be opened to the
plaintiffs. It's likely that the IBM
documents will go into a “national de-
pository” to which all plaintiffs will
have the same access, eliminating the
need for the IBM to reopen its books
for each one.

And what if the cases all do go to
trial? It is not within the purview of
this article to discuss all the issues and
precedents. Both private firms (if the
government does not try) will have to
prove that IBM has committed viola-
tions in the past and continues to do
so. Even if present policies are found
to be in violation if continued, they
may not be found to have been so
in the past. A case in point, although
not a true parallel, is U.S. v. Jerrold
Electronics Corp., 1960.

Jerrold was accused of tying-in
practices in violation of antitrust laws
in the sale of its caTv systems, which
inseparably included a service con-
tract. Improper conduct .in marketing
policy was also charged. Jerrold, it
should be pointed out, had begun its
catv marketing in 1951 and had sold
250 systems garnering $870,000 in de-
ferred payments over five years. Thus,

in stating the following court judg-
ment, the fact that this was a minute,
shorter-lived market in comparison to
the computer industry should be taken
into account:

“The trial judge finds that Jerrold’s -
policy of selling its equipment exlu-
sively on a full-system basis and in
conjunction with a service contract,
while not shown to be reasonable at all
times in which it was in effect, was
never intended by the defendants to
drive competitors from the-business of
supplying equipment for community
television antenna systems and to
achieve a monopoly in this field for
Jerrold. Among other things, it must
be kept in mind that this policy was
evolved and put into effect when Jer-
rold first marketed community antenna
equipment. At that time, both RCA
and Philco were entering the business.
Furthermore, the future of this brand
new field was quite uncertain. It is
highly unlikely that the most ambi-
tious businessman would enter this
business from the beginning with a pol-
icy intended to force such formidable
competitors as these from the field and
acquire the power to control prices or
foreclose access to this market . . . let-
ters and memoranda of the defendants

. indicate their purposes were to
promote the interests of their custom-
ers and to protect their investment in
both the individual systems and the
industry as a whole. The fact that this
policy may have been continued be-
yond the time it was in fact actually
necessary does not mean that the de-
fendants were not acting in good faith
in maintaining it as long as they did.

The company was enjoined from
continuing these policies.

thorough examination

Now the plaintiffs against IBM are
hoping to show that IBM in 1954 or at
some point in time since then should
not have been bundling its services be-
cause it was no longer necessary and

- did lead to monopoly. That, of course,

is only one issue, but it will lead to a
thorough examination of the industry
and the growth and competition in
every submarket.

Should pPF&G win its case, what are
chances of the court granting the relief
asked relative to the division of IBM’s
services? The antitrust expert says that
it is rare in private cases to be success-
ful in this regard. The federal govern-
ment, which can force separation or
divestiture, may take that matter into
consideration in deciding whether or
not to sue—meaning it will have to de-
termine if there are violations and
these can best or only be solved by
such separation.

Should IBM announce a compre-
hensive separate pricing policy, it re-
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mains to be seen if it will satisfy the
federal government (depending on
whether past violations are adjudged).
DPF&G says that it will not be satisfied
until the case is prosecuted and the
company separation asked is achieved.

It becomes apparent that the “Pan-
dora’s box” has been opened and the
“era of bland acceptance of IBM

domination of almost every computer
market is at an end,” said one philo-
sophical observer. “The idea that there
are more riches to be had if IBM’s hold
on them could be loosened is catching
fire and it is not likely to die until
the current situation is significantly
changed. First the revolt in the uni-
versities, now IBM.” —AP

REDCOR ACQUIRES DECADE COMPUTER;,
BORGERS NOW HEADS COMBINATION

“The Wall Street Journal didn’t mis-
quote me,” Emil Borgers says. “They
just put my answer to one question to-
gether with a different question.” The
way it came out in the Journal, report-
ing on Redcor Corp.’s acquisition of
Decade Computer Corp., Borgers
seemed to be saying that the Redcor
board of directors. made him chairman,
president, and chief executive officer
“in recognition . . . of what the com-
pany needed for growth.” The ques-
tion he was really answering: “Why
did Redcor acquire Decade?” Maybe a
reasonable answer to the other ques-
tion would be: he did all right as part
of the founding group at SDS and as
executive vp at Systems Engineering
Laboratories.

The acquisition was put together in
outline form at a meeting the night be-
fore the presidential election and be-
came a reality, with the financial help
of Loeb, Rhoades & Co., just before the
end of the year. Borgers, who had
been president of Decade for a brief
period, brought along Dallas Talley as
head of marketing—a job he had also
held at SEL.

Indications are that Borgers will fol-
low the general outline that has meant
success for SEL—emphasis on the en-
gineering/scientific market with the
added attraction of offering a system
package with a computer built into it.
This is what he has to work with:

Redcor, Canoga Park, Calif., was
founded in 1956, with three people,
and soon earned a good reputation for
its amplifiers. For example, Packard-
Bell used Redcor’s designs. The com-
pany added other related products,
grew steadily, and went public in
1965. Now it’s into i.c. testers (an
area that interests Borgers because of
the possibility of computer control),
analog/digital converters, data ac-
quisition systems, and some software
for fitting these components into com-
puter-based systems. Redcor also owns
Zeltex, Concord, Calif., a maker of
analog computer elements and (still
more) amplifiers; 49.8% of Digital
Data Systems in Houston (involved in
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legal quarrels with the ill-fated Wes-
tec); and, of all things, the Acme Elec-
tric Welder Co. in Vernon, Calif.

“I went down there,” Borgers said,
“and they were building a machine to
weld this thing that looked like it
might be able to fly. So I asked them
what it was and they said they didn’t
know but they sure knew how to make
a welder that would turn out lots of
them.”

money problems

Redcor hasn’t been much of a
swinger financially in the last three
years. Sales have stayed in the $6-7
million range and net income was
negative for 1966 and ’67. Last year,
the company came up with $65K net
but Redcor was doing all the money-
earning with Zeltex in the red again
while DDS, referred to irritably in the
yearly report as “Associated Com-
pany,” contributed a $76K loss. An-
other yardstick: Redcor had over 300
employees in 1968 but is down to about
140 people now—not necessarily a bad
thing for profits.

“We could turn out the lights here
(in the executive offices),” Borgers
said, “and just keep the production
people if we wanted to show immedi-
ate profits. There’s a steady market for
some of these products without much
selling to do.”

What Redcor is getting in Decade
Computer is a small (60 people), new
company—founded about a year and a
half ago. Observers have said that
Decade had a good machine but not
very strong marketing.

“They were all right,” Dallas Talley
said, “until they sold something.” And,
since they had sold about 25, they
were operating at a loss when the ac-
quisition took place.

The main problem, as Borgers sees
it, was Decade’s determination to sell
their computer for business applica-
tions. The basic Decade machine is a
16-bit unit with 1 usec memory; it
comes in several models, but the sim-
plest 4K core version can be had for
$12,800. Thus it competes with mod-

els from the well-established main-
frame producers—plus the horde of
newcomers being announced as fast as
the news releases and sales brochures
can be printed. But attacking the busi-
ness market, to avoid much of the
competition, doesn’t work because,
Borgers thinks, the prospects just don’t
understand computers. So every sales
job is a major project.

But how is Redcor going to deal
with the competition? '

“I wouldn’t give a nickel for the
chances of most of them surviving,”
Borgers said. “Engineering isn’'t the
critical factor anymore. Now it’s mar-
keting and costs. You've got to have a
gimmick.”

marketing approach

Borgers has two gimmicks: one is
the combination with Redcor and the
other is going all out to get the best
salesmen.

The Redcor contribution means that
the combined companies can “align
computers with front-end instrumenta-
tion that has a good reputation and of-
fer good systems work . . . selling com-
puters to yourself is very profitable.”
Redcor’s standard products should get
a boost, too, from the enlarged organi-
zation. They’re now sold by reps—and
many of them will continue to be—but
the revamped organization will offer
service from district offices, instead of
sending the man from the factory.

As for the second part of the formu-
la, Borgers and Talley have spent
much of the first three weeks of opera-
tion since the acquisition rushing
around the country courting good
salesmen. Some results: Chuck Gal-
lagher is leaving Varian to head the
Los Angeles office; Homer Thornton,
former southwest district manager for
SEL, will set up a Dallas office; Tom
Allison, with Decade a few months but
before that a Honeywell branch man-
ager, will open a Chicago office. A
New York office is next, but the pro-
posed manager has not yet surrend-
ered.

In between lunches with prospec-
tive salesmen, the new management
has concluded a contract with Colora-
do State Univ. for a Redcor 685 sys-
tem using an 18K Decade 70 (this was
a conversion from an order for the sys-
tem with a now-competitive com-
puter); bagged a four-computer sys-
tem order from Lockheed-Georgia
worth a quarter of a million; and ex-
pects to close a deal for a bulk order of
processors within 10 days.

As for the business marketing ap-
proach, Borgers is considering some al-
ternatives—such as letting some other
company well-established in the busi-
ness market make the Decade com-

(Continued on page 105)
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mercial model under license or handle
the marketing while Decade does the
manufacturing,

How about more computers in the
product line?

“You can say,” Talley told us, “that

we’re considering additional comput-
ers that could be either up or down
in cost from the 70.”

You can’t decide everything in the
first three weeks. —WR

USERS RALLY FOR SECOND-HALF EFFORT
TO KEEP MA BELL OFF THE SCOREBOARD

“The commission has pushed us back
to the midfield stripe after we carried
the ball to Ma Bell’s one-yard line. It
will be harder to march up the field a
second time.” :

This is how one knowledgeable user
interprets FCC’s acceptance, last Dec.
24th, of Ma Bell’s foreign attachment
tariff proposals. The decision permits
independently made modems, acoustic-
inductive terminals, and communica-
tion systems to be linked with the pub-
lic telephone network, provided the
user in each case also acquires a “con-
necting arrangement” supplied exclu-
sively by Bell. The connecting ar-
rangement includes a “network control
signalling device.” In petitions ad-
dressed to the commission before Dec.
24th, users had vigorously denied that
Bell must be the exclusive supplier of
network . signal control equipment.
FCC told its common carrier bureau to
try settling this argument, and several
subsidiary ones, through informal dis-
cussions with representatives of AT&T,
users and equipment makers.

It was the call for informal discus-
sions in place of a formal investigation,
rather than the commission’s accep-
tance of the tariff, that seemed to
bother users most. FCC commissioner
Nicholas Johnson was also bothered.
In a dissent appended to the Dec. 24th
decision, he wrote: “It seems highly
unlikely that (informal) negotiations
can lead to any substantial changes in
the telephone company’s position on
(network control signalling) . . . The
question must be explored in a full
hearing . . . since Commission action
to remedy an unreasonable tariff must
be after hearing. There is no point in
not instituting such a hearing at the
outset, and the failure to do so can only
result in unnecessary delay. Informal
procedures have no advantage over
the formal hearing process in this
situation.”

Informal discussions, adds an at-
torney for one of the users involved in
the dispute, will also enable AT&T to
meet privately with individual cus-
tomers in an atmosphere where paro-
chial interests can be discussed frankly
and deals can be made easily. The dis-
unity among Bell customers and in-
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dependent telecommunications equip-
ment manufacturers should make it
particularly easy for AT&T to divide
and conquer, he adds.

continued control

The new tariff provides users with a
substantial opportunity to cut costs,
and gives independent equipment
makers a substantial new market, at
least potentially. But communications
experts believe Bell’s continued control
over the connecting arrangement
could substantially limit both of these
benefits—basically because the design
of the conmecting arrangement con-
strains the frequency range, ampli-
tude, and other operating character-
istics of customer-supplied terminal
devices. One such operating character-
istic is automatic calling and answering
capability. If a time-shared computer,
say, is linked to the public telephone
network through an independently
made modem, somebody must be sta-
tioned at the Bell-supplied network
control signalling device to dial out-
bound calls and route inbound calls.
Bell has promised to provide a device
or devices to automate these functions,
but when the equipment will be
available is uncertain and the charges
are even less defined. FCC will almost
certainly be asked to reconsider its
Dec. 24th ruling. If the Justice Depart-
ment is among the petitioners, there’s
a better than even chance, according
to lawyers for various users, that the
commission will scratch informal dis-
cussions and launch a formal investi-
gation.

The Justice Department’s latest pro-
nouncement on network control came
just before Dec. 24th, when it com-
mented on the revised AT&T tariff
proposal that was subsequently ac-
cepted by the Commission. “We be-
lieve it is of critical importance that
the (telephone company) monopoly
be confined to the minimum area nec-
cessary” the Justice Department com-
mented. “. . . Generally . . . the (com-
mon carriers’) appropriate role is to
supply facilities for the transmission of
information, for this is the field in
which duplication of facilities may be
prohibitively expensive. . . Production

and sale of equipment which perform
network control signalling are not
fields in which duplication of facilities
may be prohibitively expensive . .. For
these reasons, we believe that the gen-
eral prohibition (in the tariff on cus-
tomer-supplied network control signal-
ling equipment) cannot be justified on
the theory that providing (this equip-
ment) is an indispensable part of the
carrier’s service.”

AT&T has insisted that providing
network control signalling equipment
is an indispensable part of its service
responsibility, for reasons so obvious
that no investigation is required.

The FCC majority, in their Dec.
24th ruling, apparently subscribed to
AT&T’s argument, in effect, when they
said the Carterfone decision was con-
cerned with “what could be connected
or attached to” the public telephone
system. The Carterfone decision “does
not hold that a customer may substi-
tute his own equipment or facilities
(whether it be telephone instruments,
loops, poles, or central office equip-
ment) for that furnished by the tele-
phone company in providing message
toll telephone service as that service is
defined in the tariff.”

“Why not?” asks one user’s attorney.
“If a customer can save money, with-
out harming telephone service, by at-
taching an independently made ter-
minal or modem to the telephone line,
why shouldn’t he also be able to sup-
ply a network control signalling device
that is equally harmless and beneficial?
Essentially, this is the position the Jus-
tice Department advocated.”

certain inconsistency

The commission majority implied
that its position on network control
contained a certain inconsistency
when it said: “Although the tariff bar
(against customer-provided network
control signalling equipment) is not in
conflict with our Carterfone ruling, the
question remains as to whether” the
telephone companies should allow use
of such customer-supplied devices.
“We believe that we will be in a better
position to make these determinations
.. . after we have had a reasonable op-
portunity to closely observe the effects
of the substantial changes now being
effectuated . . . in the interconnection
tariffs.” So, AT&T was told to imple-
ment its tariff, and was also told to
meet informally with the common car-
rier bureau and with other involved
parties “to ascertain what further
changes are necessary.”

The Justice Department, after look-
ing at the same evidence, arrived at a
somewhat different conclusion. It rec-
ommended acceptance of Ma Bell's
tariff proposal temporarily, adding
that “the Carterfone decision places
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the burden on the carrier to show the
likelihood” of adverse effects being
imposed on the telephone network by
customers who supply their own net-
work control signalling equipment.
Justice then repeated earlier recom-
mendations for a formal investigation.
Because of this statement, the govern-
ment is likely to file a petition for re-
consideration, say users’ lawyers.
Meanwhile, Bell operating compa-
nies have begun filing changes in in-
trastate tariffs to permit use of cus-
tomer-supplied terminals and com-
munication systems. These filings will
also contain the charges for the con-
necting arrangements that link cus-
tomer-supplied equipment to both in-
terstate and intrastate phone lines.
New York Bell’s tariff proposal was
filed Dec. 23rd and was suspended by
the state public service commission so
it could hear from users. Under this
proposal, the user would pay $25 for
installation of a data terminal connect-
ing arrangement, plus $2/month for
service. The voice terminal charges
would be $20 and 50 cents, respective-
ly. Both would be “in addition to the

standard charge for telephone ser-
vice.” Also, where a maintenance visit
was made to a subscriber’s premises
and the trouble resulted “from sub-
scriber-provided  equipment,” New
York Bell would charge him $15/ser-
vice call.

In some states, the “standard” part
of the line charge levied against opera-
tors of on-line computer systems has
been increased 50% (see Jan., p. 75).
There are rumors that other operating
companies plan to follow suit. Users’
spokesmen see this development as a
rallying point for the often-quarrel-
some forces that have been fighting to
remove AT&T’s foreign attachment
ban. If the opposing camp does be-
come unified, FCC may be asked to
exercise greater control over charges
for telephone facilities used in inter-
state service. The commission’s author-
ity is indirect at present, and largely
ineffective, say users. They believe
that despite legal restraints in the Fed-
eral Communications Act, the commis-
sion has the authority to do much
more. —PH

SECOND ANNUAL MANAGEMENT MEET
EXAMINES THE MILIEU OF MIS

American society is engaged in an his-
toric experiment, submitted George
Weinwurm of System Development
Corp.; namely, “Whether a modern,
technologically oriented and. tech-
nologically driven society is capable of
being managed in a democratic way.”
This is the larger issue at stake that
ought to be considered when discuss-
ing the management of data process-
ing applications. Speaking at the Sec-
ond Annual Management Conference
sponsored by Brandon Applied Sys-
tems, Inc., in January, Weinwurm
said, “I am convinced that the way in
which we manage computers, and the
way in which we must manage the
way we learn about managing them,
will in the decades to come have a
very great deal to do with whether
that experiment will yield . . . a suc-
cessful outcome.”

With this, Weinwurm launched into
a discussion of management informa-
tion systems, the reasons for the failure
of many formal information systems
today, and some of the remedies that
must be applied. “It is ironic and
tragic,” he said, that “despite .the
enormous effort and attention that has
been lavished upon the development
of computer-centered management in-
formation systems in recent years, it is
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indeed rare that a management sub-
stantively uses—still less primarily re-
lies upon—the output of a formal infor-
mation system in making policy deci-
sions of any consequence.”

He noted that “the process by which
such systems are developed and ap-
plied is not understood sufficiently
well to enable that process to be man-
aged effectively and reliably.” Man-
agers understand only imprecisely how
they really make decisions; and man-
agement scientists have not helped that
much.

following tradition

One of the problems is that MIS sys-
tems are often treated as highly auto-
mated extensions of traditional ac-
counting and financial reporting sys-
tems, which has “brought no end of
difficulties” to those who must trans-
late the concept of the MIS into ac-
tuality.

Most companies, Weinwurm said,
conceive of MIS as an “objective and
neutral mechanism” for gathering and
relating data, which it cannot be be-
cause managers who input data are
not objective and neutral. “People al-
most always succeed in using informa-
tion systems to achieve their ends,
however much the systems™ designers

-

may have intended otherwise,” and
the introduction of the computer won’t
alter this.

Too, the unit cost of gathering, ma-
nipulating, and outputting data has
gone down because of the computer,
but many systems are being designed
as though this cost were as high as it
was with the traditional accounting
and reporting systems. Thus, the MIS
is being constrained from achieving its
real potential.

Another cause of MIS failure is that
it is looked upon as a problem in tech-
nical implementation, being staffed
largely with specialists in finance and
data processing. It must be people-ori-
ented, taking into account the “psy-
chological, political and, above all,
motivational dimensions that are the
locus of effective management decision
making and action.”

The user must: accept the applica-
tion of the computer to MIS as a de-
velopmental task, not a production
task; realize the fact that MIS de-
velopment is a long-term process re-
quiring much fundamental educa-
tion; manage the system requirements,
which are bound to change in response
to the organization’s dynamic needs;
manage the systems configuration by
setting standard approval procedures
for creating and modifying computer
programs and/or data bases and for
documenting and disseminating infor-
mation about the system; and manage
the collection of system experience, so
that it can be analyzed to yield some
useful information about relevant as-
pects of an organization.

some seem to know

The speech that preceded Mr. Wein-
wurm’s discussion, but actually ap-
peared to be a good example of man-
agement awareness of the problems
faced in developing an effective man-
agement information system, was that
of Robert W. Lear, president of Indian
Head, Inc. Indian Head is a 16-year-
old corporation with over $450 million
/vyear in sales, 20 operating divisions,
and about 60 plants. It has acquired
41 diverse companies since 1953. And
three years ago its data processing ac-
tivity was insignificant.

The firm has embarked on the req-
uisite procedures of corporate and di-
visional managing: short-term and
long-range planning, the responsibility
of every manager in the company. In-
dian Head has the problem that all
computer firms that aspire to become
conglomerates have: record-develop-
ment and records-keeping at the cor-
porate level of data from acquired
firms that each came with differ-
ent documents, terminology, inventory
control, etc.; accomplishing planning
at the corporate level without destroy-
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ing the individual and entrepreneurial
character of each manager and com-
pany; and the need to react quickly
and flexibly to business changes and
new acquisitions.

“We are not doing our planning at

Indian Head mnearly as well as we

know how to,” said Lear, and “one of
the biggest factors influencing our
progress is equivalent progress in de-
veloping and refining our management
information systems,” defined as a
“network of related systems designed
to provide information necessary to
plan, direct, and control major busi-
ness activities.” The computer is not
applicable to all areas, he said, and he
made it plain that he does not see him-
self with an on-line crt on his desk—
that will go to those who need it on
lower management levels.

Indian Head, he said, is “taking
time to indoctrinate our management
group into the mysteries of MIS.” For
the near future, the firm is putting the
“best and simplest” MIS at each plant
and office, working to standardize pro-
cedures and adopt a common lan-
guage and compatible equipment.
This is a “big order,” since the firm
now has computers in eight divisions
and is using outside computer services
in 11 of the 12 divisions; of IH’s top 20
information specialists, 15 have been
there less than two years. Lear noted
that in addition to the need to educate
management on data processing, the
data processing personnel must also be
educated on the structure and prob-
lems of the company.

Recognizing the difficulties of a long-
range MIS plan, Indian Head does not
intend to have its divisional long-range
plan ready until late 1969, and an
overall plan until early 1970. While
the firm wants a system that will help
it improve all operations and methods
of planning, it does not want to pro-
duce a “mechanical fishbowl to show
visitors,” or simply to replace $5,000
clerks with $15,000 programmers.

packaged training needed

Joseph W. Lowell Jr., director, ADP
Management Training Center, U.S.
Civil Service Commission, tore into
data processing people for “contribut-
ing little to the solution of their real
training needs,” and for being “a major
part of the problem. . .. By overem-
phasizing their legitimate need for
technical updating, they have ne-
glected their even more pressing need
for training in management skills.”
This problem has had a “dreadful im-
pact on the kind of data processing
training” offered to the non-dp man-
ager, who has been forced to ask for
defensive training—“how to cope, how
to avoid being snowed, how to ask
seemingly meaningful questions with-
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out giving away one’s real ignorance.”

Lowell said the industry has pro-
vided “appreciation” training for man-
agers and “updating” training for sys-
tem analysts, but such courses should
be packaged via programmed texts,
CALI instruction, and audio-visual aids.
The classroom should be used, he
thought, to provide sharing of experi-
ence among professionals, and to edu-
cate the non-edp user in what the pro-
fessional computer man does, via
hands-on programming and systems
training, so that he will not fear
“things electronic” through ignorance.
A curriculum for systems analysts is
not the impossible task some maintain,
he said, and recommended the one
outlined by the participants at the
conference funded by the Office of
Education in May 1967. Most interest-
ing about it, he said, was that the most
important requirements for the sys-
tems man were considered to be his
abilities to think like a manager in de-
signing systems and to communicate.

The conference as a whole was
treated most to eloquent generalities,
which provided the attendee more
with fortificaton that his MIS, training,
and other problems were what he
thought them to be than with any tan-
gible practical solutions that he might

try to apply.

class

In this atmosphere of eloquence,
political commentator William F.
Buckley, Jr., as the luncheon speaker,
was second to none. After admitting

no knowledge of science and the fact
that in conversation with Dick Bran-
don he had heard three English words
he did not know (coOBOL, FORTRAN,
and IBM), Buckley proceeded with
an impassioned exploration of the
causes of current disorders. In the
question period, Buckley was asked
what might be done about the aliena-
tion of youth from business. He re-
sponded that businessmen seem to
take “vows of banality,” promising
themselves to be perpetually dull
when they walk through the doors. of
IBM or any other company. Business-
men, he noted, have “failed to intellec-
tualize the meaning” of business and
the validity of what they do. “America
has produced many more brilliant
businessmen than brilliant professors,
which makes it more saddening that
they’ve failed to do this,” but, he con-
ceded, businessmen cannot accomplish
this alone, since the philosophy of busi-
ness must be integrated into the polit-
ical and economic philosophy of which
it is a part.

Asked about his feelings on a na-
tional data bank, Buckley saw many
benefits from such a depository of in-
formation—among them obviating the
necessity of parallel research and help-
ing the forces of law and order. He
thought such a data bank inevitable,
and the encroachment on privacy
would come from the “use to which
data are put and not the mere collec-
tion of them.” A tribunal over such a
data bank would be necessary to pro-
tect against violation. —AP

“I don't have the heart to tell him that figure’s for monthly rental,
not purchase.”

I
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You men sure can be
choosy when it comes to
disk-packs. You want. ultra-smooth
surface — maximum storage
capacity — full disk-drive compatibility
(whatever that means).. Well now
you can have it all—and -more —in our
1100 and 600 from BASF Computron.
s And we can deliver these extremely.
dependable memaory units (complete with. -
warrant and our serwce guarantee) r:ght

Better magnetic recording through two-world technology BASF
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PL/1 UNSTANDARD AGAIN

The usast Programming Languages
Subcommittee has voted to abolish its
five-month-old PL/I subcommittee,
X3.4.9. The action was not surprising,
since the movement in favor of PL/I
standards and a PL/I standards com-
mittee was never overwhelming. Con-
ceived in a six-to-six tie vote on Sept.
27, 1968, X3.4.9 was already the vic-
tim of attempted infanticide as early
as Nov. 8.

Most of the same arguments were
used in bringing about the end of the
committee: the small number of pros-
pective users, the uniqueness of the
IBM implementation, the economic
advantages to IBM and the disadvan-
tages to other manufacturers, the lack
of balance on the standardization deci-
sion-making body, and the impact on
existing standard languages.

In the standardization case, how-
ever, the deicsion of the judges is not
final. The motion passed by X3.4 must
go to its parent committee X3, the In-
formation Processing Committee, for
final action, and that group had not
acted on the motion by press time.

ACT EXPANDS INTO
EDUCATION, PUBLISHING
Advanced  Computer  Techniques
Corp., New York software and consult-
ing firm, is rapidly expanding its oper-
ations, having recently formed an edu-
cation and publishing subsidiary in
New York, Inter-ACT, Inc., and an
education and software firm in Italy,
Inter-ACT Italia S.p.A., (a joint ven-
ture with Gennaro Boston Associates
in Milan). It has also acquired Rhode
Island Lithograph Corp., a printing
firm in Pawtucket, R.I., and Informa-
tab, Inc., N.Y., a data processing ser-
vice for market research activities.
Inter-ACT, Inc., will provide ad-
vanced training for the user’s pro-
gramming and management person-
nel. Communications, operating sys-
tems, project management techniques,
and simulation and modeling for new
product development will be among
the courses aimed at programmers and
analysts. “Participatory” courses will
also bring both groups together for
discussion of interaction problems. At
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a later date, ACT will offer teaching
and consulting to small classes of users
with similar edp problems, and ulti-
mately hopes to offer club membership
to corporations, entitling them to train-
ing and free access to the school for
informal  discussions of problems.
About 20 senior management person-
nel from ACT will teach the courses.
Anthony Capato is technical director;
Francis O'Reilly, administrative direc-
tor.

Inter-ACT, Inc., will also publish
materials in the computer field, the
first due out this month: The Guide to
the Perplexed: A Directory of Infor-
mation Sources for System 360 DOS.
This is the first in a series telling the
user how, where, and in which order
to look at software system documenta-
tion. The 130-page DOS guide ab-
stracts and references 450 DOS docu-
ments. The second volume will be on
0S5/360, and others will be done on
IBM and other manufacturers’ sys-
tems. R. I. Lithograph Corp., $500K/
year firm, will publish these volumes,
as.well as the manufacturer documen-
tation ACT is doing under contract.

Inter-ACT Italia, S.p.A., will initial-
ly offer educational services in Italy,
Spain, and Switzerland, and eventu-

ally will provide software and consult-
ing. Co-owner Gennaro Boston Associ-
ates is said to be the largest (45 pro-
fessionals) management consulting
firm in Italy. :

Informatab, Inc., is an eight-man
firm which is grossing $250K/year
with its service for data manipulation
of raw data from market research
questionnaires. ACT intends to devel-
op other proprietary packages to pro-
vide diverse services on Informatab’s
IBM 1130, which will later be up-
graded. ' '

NAVY PREPROCESSOR

MAY BECOME STANDARD

A preprocessor will be added shortly to
the Navy’s coBoL compiler audit
package. DOD is likely to follow suit;
it has already told the other services to
use the audit package. If DOD de-
cides that all the military services
should also use the preprocessor, it
could have much wider ramifications.
The National Bureau of Standards is
now working on a government-wide
directive to implement the wusas1
cosor. standard. DOD acceptance of
the preprocessing idea would encour-
age NBS to do likewise.

Implementation of the Navy’s pre-
processor, within the. Navy, is likely
next month or the month after. DOD
action is possible shortly after that.

The Navy’s preprocessor operates on
source programs that encompass Lev-
el B of the DOD cosoL standard
adopted late last year. A Level D pre-
processor is under development, but
no release date is available.

* A Level B preprocessor contains a

IF YOU HAD SAID
SEND ME ALL
YOUR SOFTWARE...”

.. and the manufacturers did, this
is the quantity vou might have re-
ceived at times over the past de-
cade. The graph was prepared by
Robert M. McClure of Southern
Methodist University’s Institute of
Technology from data he has been
gathering since 1963 and is based
on a “variety of estimating tech-
niques.” The estimates are for the
body of software that IBM calls
Type 1 support and it appears that
the volume of such programs in-
creases about tenfold every three to
four years. The last figure for the
360 indicates both the highest and
lowest estimate in different ways.
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SYCOR inc

This will give you a rough idea

... of where to start building a modular data terminal that is truly mated
to the application. First, combine the utility of a customized keyboard and
powerful function keys to fit the skill of the operator. Next, add an eye-
level video display of data, program format, and operator instructions.
Now, select an intermediate storage medium that offers the application
spectrum of paper tape, but with the performance advantages and con-
venience of ‘‘snap-in”’ magnetic tape cassettes. Then provide cassette
recorders for the off-line capture, verification, edit, and storage of infor-
mation, plus-a converter for transcribing to computer compatible tape.
Let them all work under the control of a powerful, integral microprocessor
whose read-only memory has been programmed for the job at hand. Be
sure to include communications capability, but handle the interface
cleanly and economically through ““firmware”, not hardware. Lastly, pack-
age all this capability in a handsome, self-contained deskiop console,
and you have the end result of the idea started at SYCOR, inc (formerly
Systronics). For more about the idea . . . and the product . . . write us.

(formerly Systronics, Inc.) 117 NORTH FIRST STREE'I;, ANN ARBOR, MICHIGAN
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total of six options; three will be avail-
able initially, the others should be
ready in June or July. The initial op-
tions permit syntax and error checking,
standards enforcement, use of short-
hand for data descriptions and com-
monly used reserved words.

The other three options: permit
each coBoL source paragraph name to
be stored in a file, for later display, as
that paragraph is sequentially pro-
cessed during test of a coBoL program;
write, to a single file, in chronological
order, an image of each input and out-
put transaction process, and each rec-
ord from the files processed, providing
a single source for all processed trans-
actions and records, and eliminating
the need to dump several files to exam-
ine their status before and after a test;
provide a comprehensive cross-refer-
ence listing to assist in the location of
related or identical data names.

CONGRESS TO HOLD
HEARINGS ON COMPUTERS
Hearings probably will be held this
month or next on a bill to computerize
Congress. The legislation was intro-
duced last month by Rep. Jack Brooks
of Texas; its merits will almost certain-
ly be evaluated by Brooks” GovOps
subcommittee, so the chances of favor-
able action are excellent.

Basically, Brooks wants the General
Accounting Office empowered to set
up a computerized management in-
formation system thatscould be used
by Congress to evaluate Executive
Branch programs. The system would
also report the status of bills wending
their way through the legislative pipe-
line, supply references to material in
the Congressional Record, store se-
lected federal laws, and perform a va-
riety of related information retrieval
functions.

Reportedly, GAO is not particularly
eager to take on this mission, feeling
that its objectivity would become tar-
nished in the process.

The system proposed by Brooks
would utilize the same data defini-
tions, and have logical capabilities sim-
ilar to those of a management informa-
tion system now gestating within the
Bureau of the Budget. Hopefully, this
compatibility would enable agency
heads and legislators to start from a
common base in their arguments about
how much to spend for what.

McKinsey & Co. is now defining
BOB’s system requirements, and
should be finished next month. Some-
time this summer, we were told, design

< FOR SYCOR CIRCLE #56 ON READER CARD

of a system to perform the desired mis-
sion is scheduled to be completed.

In a speech to Congress last month,
Rep. Brooks explained that his MIS
proposal would help Congress make
better decisions, and possibly save bil-
lions of tax dollars. “Higher quality in-
formation on government activities
and operations would make deficien-
cies more apparent and susceptible to
prompt correction. Duplication and
waste, which now might get past the
watchful eyes of the Budget Bureau,
the President, and Congress, could
more easily be avoided.”

Outside observers, while admitting
that such benefits are conceivable, sus-
pect that computerization may make
agency bureaucrats even less innova-
tive than they have been in the past.
These sources agree with Brooks when
he said, in his speech, that “. . . cost
effectiveness studies remain an art
rather than a science. They cannot
provide the answers to complex and
difficult problems with mathematical
certainty. They must be considered in
the light of sound judgment and com-
mon sense.” But the skeptics question
Brooks’ conclusion that, despite the
shortcomings of  cost-effectiveness
studies and planning-programming-
budgeting, Congress “needs the bene-
fit of this capability.”

The climate for passage of Brooks’
bill, HR404, is favorable. When Con-
gress convened last month, Speaker
John McCormack alluded to the need
for the Hill to exploit edp technology.
A whole raft of bills attempting to car-
ry out this thought were introduced in
the last Congress; although none of
them was enacted, they laid the
groundwork for a stronger push this
session. Another encouraging factor is
the growing use of computerized man-
agement techniques elsewhere. As
Brooks put it in his speech, “ . . to
properly evaluate the work of the cost
analysis experts of the Executive
Branch and particularly the Depart-
ment of Defense, we need our own ex-
perts.”

Besides authorizing GAO to design
“data processing and information sys-
tems,” under the guidance of Con-
gress, HR404 also empowers the
agency to “enter into contracts with
organizations or individuals, or employ
individual experts and consultants . . .
to assist in the development of such
systems.” GAO would also have a per-
manent cadre qualified to conduct and
analyze cost effectiveness studies at
the request of House and Senate com-
mittees. The bill authorizes establish-
ment of a Division of Budget Informa-
tion and Analysis in GAO to discharge
these responsibilities. If the division is
established, Ed Mahoney—now GAOQO’s
associate director of policy and special

studies—is likely to be chosen as its di-
rector.

Rep. William Moorhead of Pennsyl-
vania tried but failed to get a bill .
somewhat similar to HR404 enacted in
the last session. He wanted the opera-
tion lodged in the Library of Congress,
and was more concerned with retrieval
of bill status information and similar
data than with computerized manage-
ment. Moorhead is reportedly redraft-
ing his measure and may submit it
$00m. '

GROUP FORMS TO SUPPORT
CAl FOR MENTALLY RETARDED
Friends of the late Rhode Island Con-
gressman, John E. Fogarty, have
formed a nonprofit organization in his
memory to study the use of computers
in the field of mental health and to
take action where feasible. The group’s
first effort will be to establish a pro-
gram of CAI for retarded children at
the J. Arthur Trudeau Memorial Cen-
ter for Retarded Children in Warwick,
Rhode Island, which has offered its fa-
cilities for the project.

Manager of the undertaking will be
Rev. George C. McGregor, currently
director of the Clinton Job Corps Cen-
ter in Clinton, Iowa, and members of
the committee are Eugene LaCasio, a
member of the board of the Trudeau
Center; Robert Sherman, executive di-
rector of the Center; Congressman
Robert O. Tiernan, D-R.IL.; and John
Tierney, assistant to the director,
Rhode Island Dept. of Health.

The first phase of the committee’s
research project on mental health pro-
grams involving the use of a computer
is estimated to take three to six months
and will cost $10K. A fund raising
effort is under way and proposals will
be submitted to government agencies,
foundations and private organizations.

MAINFRAMERS DELAY

ASCIl IMPLEMENTATION

Uncle Sam’s long-delayed ascu imple-
mentation directive is likely to be de-
layed further. CDC wants numerous
changes made and seems determined
to fight for them. Honeywell is also re-
ported to be unhappy.

Last December, both companies
sent written protests to the National
Bureau of Standards, which developed
the proposed directive with the help of
the Budget Bureau and General Ser-
vices Administration. Concurrently,
either or both computer makers pro-
tested to the Secretary of Commerce
(NBS is a part of Commerce), and in-
spired Senator Walter Mondale of
Minnesota to address a letter of in-
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WRIGHT LINE... everything for data processing
- » » €xcept the computer

DISK PACKS and DISK PACK STORAGE

Now available Disk Packs with
Data Coat Surface and a com-
plete line of storage units to
give you  maximum safety and
protection for both 4” and 6"
disks. Counter height cabinets
have plastic laminate tops.

For More Information, Circle Reader Service Card No. 102

For Moreflnformation, Circle Reader Service Card No. 101

GOLD STAR FILES

The most beautiful and most ver-
satile card files available today.
Line includes counter top model
with plastic laminate surface,
truck and transfer files.

For More Information, Circle Reader Service Card No. 103

' TWO MORE DATA BANK SAFES
NE m FOR-SAFE STORAGE OF MAGNETIC TAPE

AND DISK PACKS

Now Wright Line offers three separate data bank
safes with the UL 150°-2 hr. label for safe storage
of magnetic media. Capacities range from 10 disk
packs or 88 reels of tape in the smallest safe to
30 disk packs or 292 reels of tape in the largest.
Ask your Wright Line man about fire protective
storage.
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PORTABLE CARD PUNCHES

Models for punching only or for
punching and simultaneously
printing. Printing punch has tab
stops. Plastic card punch for
Hollerith and other coding in
plastic badges and cards.

For More Information, Circle Reader Service Card No. 105

\ TAPE-SEAL® SYSTEM

The safest, easiest handling, most

economical method of storing
3 tape. Complete line of Tape-Seal
; cabinets, trucks and accessories
is beautifully styled to comple-
ment computer equipment.

For More Information, Circle Reader Service Card No. 106

COMPUTER ACCESSORIES

Custom designed accessories for
third generation computers. Line
includes Data Stations and Con-
trol Centers with efficiency tops
plus card handling and storage
equipment.

For More Information, Circle Reader Service Card No. 107

DATA STATIONS

Specifically designed for data
processing applications, Data
Stations combine the best fea-
tures of a desk and a tub file
with custom storage for cards
and supplies. One of a complete
computer accessory line avail-
able.

For More Information, Circle Header Service Card No. 108

160 GOLD STAR BOULEVARD, WORCESTER, MASSACHUSETTS 01606
CORPORAT!ION

A

TRUCKS

Custom trucks for transporting
cards, tape, disk packs and all
other data processing supplies.
Trucks combine straight tracking
with easy turning and ramping.

For More Information, Circle Reader Service Card No. 109

DIVISION

o F

BARRY WRIGHT

. other products: TUB FILES + GUIDES . BINDERS

CONTROL PANELS - PANEL STORAGE
DATA-CELL STORAGE -+ SORTING RACKS.
Wright Line serves the data processing field exclusively

with full-time Wright Line field specialists in all areas
of the United States, Canada and throughout the world.

LINE

DATA PRAOCESSING ACCESSORIES
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quiry to NBS. Flack from the latter
moves has caused “some delay” in the
ascir implementation timetable, one
government official admits. As a mat-
ter of fact, it is anyone’s guess when
the directive will be issued. The docu-
ment must be signed by the Secretary
of Commerce before it can become ef-
fective. Current Secretary Stans is
against federal interference in private
business.

Basically, Norris and Company ar-
gued last December that the proposed
directive discriminates unfairly against
6-bit cpu makers by requiring use of
the 8-bit asciut format for applications
where it can’t be justified. The result,
for users, will be unnecessary recoding
and reprogramming costs, said CDC,
and 6-bit cpu makers will find them-
selves behind a competitive 8-ball.

Specifically, CDC wanted coverage
of the proposed directive reduced, the
implementation schedule stretched
out, and further consultation between
government and industry technicians
before any directive became effective.

Under this scheme, only those files
used for information interchange be-
tween installations would have to be
formatted in ascir; also, a user who
wanted to exempt his system from the
directive would be able to do it auto-
matically, provided the application
met criteria to be specified in the di-
rective.

As currently written, the directive
permits exemption only if the agency
head specifically allows it-and “coordi-
nates” this action with NBS. The bu-
reau is entitled to question the justifi-
cation, and can try to get the agency
head’s decision overruled by an appeal
to the Budget Bureau.

CDC also wanted asci subset stan-
dards developed before the directive
was applied to installations requiring
less than the full cast of characters.
The company was particularly con-
cerned about a user who, in the lan-
guage of the proposed directive, “has
no existing tape files or program li-
braries which prevent use of the feder-
al standard.” Such users would have to
implement ascit as soon as they ac-
quired a system (others, who already
had operational systems, would be
given time). CDC felt this language

would prevent its equipment from be-’

ing considered by a new user.

Since December, there have been
informal discussions between CDC
and NBS. Both sides have given in
somewhat, but there is still a wide gap
between their positions. Notably, CDC
is apparently willing to accept the
ascrr collating sequence in place of the
one it is now using. Also, the company
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appears willing to reformat its present
6-bit coding scheme, over a period of
time, so that the bit configurations for
each character are compatible with
those for the same characters in the
ascul standard. NBS has assured CDC
that present users of 6-bit CDC ma-
chines like the 6600 and 7600 will not
have to recode their files or rewrite
their sorting routines until these sys-
tems are ready for retirement.

The latest statement of what CDC
would like to see in the proposed stan-
dard goes like this:

“The intent of Federal adp stan-
dards is to encourage the use of a com-
patible code and collating sequence
wherever data is reported in character-
oriented formats and to discourage the
use and proliferation of character
codes other than ascit within the Fed-
eral Government. There is no intent to
discourage the use of condensed nu-
meric formats, such as packed deci-
mal, binary or floating point, where the
formats are technically or economi-
cally advantageous. These may be
used for numeric information con-
tained -in internal files or, by prior
agreement between sender and recipi-
ent, in files interchanged between in-
stallations. Furthermore, the use of
compatible ascur subsets, where these
are adequate to the needs of an instal-
lation, should be viewed as being in
full compliance with these stan-
dards.”

An NBS official says: “We don’t in-
tend to limit federal adp standards to
systems where ‘data is reported in
character-oriented formats.” Further-
more, we do, over the long run, want
to discourage the use of condensed
numeric formats in information inter-
change, and we don’t want to have
separate rules for internal files because
you can never tell when these files may
have to be interchanged. The use of
compatible ascir subsets is acceptable
for the present and immediate future,
but we don’t regard them as ‘full com-
pliance’ with the standard. Nor would
we want to say that systems capable of
handling only a subset, and not the
full set, would be tolerated indefi-
nitely, although they might be all right
for several years.”

GILL ADDRESSES HIMSELF

TO COMPUTER PHILOSOPHY
Stanley Gill, now professor of Comput-
ing Science at Imperial College, Lon-
don, has long been a combination of
devil’'s advocate on matters of profes-
sional ethics and the spur goading
government and industry out of moods
of indolence on topics technical. Re-
cently, he gave his address as retiring
president ot the British Computer So-
ciety to the handful (80) of the

18,000 members who made the mid-
week annual general meeting. His
theme was that in comparison with
other advances in technology such as
mass communication through televi-
sion, or nuclear development, the com-
puter, thus far has been a relatively
harmless invention. Its essential func-
tion is the concentrated application of
crystalized logic. But, Gill asked, from
what witch’s brew of software did
the computer’s logic crystalize, and
whether the emotion might not still be
there—secondhand and soulless—to be
propagated from context to context
through generations of software.

Professor Gill chose an intriguing il-
lustration to extend his thesis in the
light of present American and Russian
programs of space exploration. He
said, “Imagine that you are in charge
of the complete set of software for all
computer operations supporting a
manned flight to the moon. Let’s not
spend time arguing about how all the
trivial bugs can be cleared, but when
they have been, how are you to be sure
that what remains is pure logic, un-
tinged by subjective and therefore
controversial thoughts about how the
mission should be conducted? Perhaps
this is a meaningless question; perhaps
we should ask: how can you be sure
the programs faithfully reflect the sub-
jective views of the management? Is
this in fact the right criterion? What
should you do if you suspect the judg-
ment or the integrity of the authori-
ties? On your answers will depend the
lives of men, the prestige of the nation,
and the climax of a colossal enterprise.
And this is not science fiction; someone
is wrestling with the task right now.

“To what extent should all of us
who specialize in computing concern
ourselves with what computers are do-
ing to society? This is not a new ques-
tion. It faced the engineers in the nine-
teenth century; it faced the nuclear
physicists in the forties, and now also
faces the biologists. Why should the
technical expert bear any special re-
sponsibility for watching social issues?
Is he not too close to his work to make:
impartial judgment of its effects?
Should this not be left to the social sci-
entists and politicians, whose responsi-
bility it clearly is?”

Gill said the modest may draw com-
fort from such argument—there were
those whose modesty would be justi-
fied—but let there be no false modesty
on this issue. “Surely,” he went on, “we
are better equipped than the average
citizen—or the average politician—to

_foresee the consequences of our tech-

nology and to judge how it ought to be

applied.”
Later, Professor Gill suggested that
the computer professional should be as
(Continued on page 115)
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An all solid state keyboard...the first of its kind

The breakthrough: Using the Hall
effect, MICRO swiTcH has developed
the world’s first practical application
of an integrated circuit as a keyboard
switching element. This tiny chip
(inset above) is actuated with a mag-
net mounted on a plunger. Thus
MICRO SWITCH for the first time com-
bines integrated circuitry with man-
ual actuation. ‘

The result: SSK—an all solid state
keyboard offering new reliability, new
economy in a flexible package. It is

assembled, wired and encoded—
ready to plug into your equipment.
Proven reliability: From key to con-
nector, every unit of the new SSK
keyboard is all solid state. The only
moving mechanical part is the
plunger. No mechanical linkages, no
moving contacts to wear or fail.
Triple economy: First, initial cost is
less, tailored to your high production
commitments. Second, the bounce-
free output of SSK requires no special
interface circuitry to adapt it to your

MICRO SWITCH

FREEPORT, ILLINOIS 61032
A DIVISION OF HONEYWELL

equipment; just plug it in. Finally,
being solid state, SSK is practically
maintenance free. :

Unmatched Flexibility: SSK adapts
to your format and encoding needs.
All standard key arrays and custom
arrays, block or offset. Encoding of
any 8-bit code (or less); hexadecimal;
Baudot; BCD; USASCII mono-code,
dual-mode and trifunction; plus
EBCDIC and custom codes. Full
selection of customized legends and
colors. Write for complete details.

HONEYWELL INTERNATIONAL: Sales and service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Nethgrlands, Germany, France, Japan.
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frank about the negative aspects of the
technology as he is about its great po-
tential. There should be awareness of
dangers. He concluded: “Computers
process information and information is
power: power that can reduce waste
and maintain justice, or dominate
and victimize. What laws are required
to encourage one and avoid the other?
The question is a tortuous one, but if
we find it hard to answer, how much
harder must it be for legislators and
politicians to whom a computer is a
thing as mysterious as the human
brain?”

RED CROSS SETS UP

BLOOD CONTROL PROGRAM

In January, the Southeast Michigan
Red Cross Blood Bank initiated a
blood bank inventory program in the
hope of finding and eliminating hepa-
titis carriers as donors, with a byprod-
uct goal of salvaging up to 10K pints
of blood that annually become out-
dated (whole blood is not used after
21 days). About one case of hepatitis
will develop in every thousand trans-
fusions, and because there is no test for
the disease, tracing the suspected car-
rier and stopping a particular pint of
blood before it is used is an almost im-
possible manual task.

Although anyone admitting to ever
having been jaundiced is not accepted
as a donor, there are persons who have
never had this or any other symptom of
the disease but are carriers. It is this
sector that the program is trying to
pinpoint among prospective donors.

Southeast Michigan Red Cross is us-
ing Mohawk data recorders (in remote
batch during late afternoon) to trans-
mit information of daily inventory—in-
cluding the day’s donations of blood—
to the national Red Cross 360 in Alex-
andria, Va. Processed information is in
printout form the following morning
for the day’s activities. This will in-
clude donor names to be checked
against lists of suspected carriers al-
ready accumulated by the Red Cross
and the 104 hospitals in the program.
It will also be a reading of inventory of
blood (type, date, etc.) in each hos-
pital’s blood storage banks to assure
that the oldest is used before expira-
tion.

The inventory program can also rap-
idly find certain types of blood for bet-
ter interchange between hospitals
when necessary. Each unit will be
identified by group and rh type, hospi-
tal shipped to, and days remaining be-
fore expiration. Another byproduct of
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the program will be a donor list and
ultimately a rare-type donor list.

“The optimum use of blood is neces-
sary because of increased demand for
surgery,” said Dr. Frank Ellis, director
of the smrc Blood Bank program.
“Shortages always develop over holi-
days, and this year’s siege of Hong
Kong flu made the situation acute by
sharply curtailing donations to the
point where all but absolutely neces-
sary surgery was postponed.”

The sleuthing job in carrier identifi-
cation is apt to be a large one: about
100 suspect donors of the approxi-
mately 120,000 people resulting in
90K pints per year, with transfusions
requiring up to 30 units (automobile
and industrial accidents) in some in-
stances with each unit from a different
donor. An accumulated suspect list of
1200 names will be checked against
for possible hepatitis carriers. The Red
Cross collects about half the blood
used in the five-county area of South-
east Michigan; a nonaffiliated agency
collects a like amount, and it is hoped
that agency will eventually come into
the program.

This program is unique with sMRC
and serves as a pilot that may later be
joined by other Red Cross units.

TRACOR SPINS OFF

TRACOR COMPUTING

Tracor Computing Company is what
you might call a 100-to-1 shot. This
new entry in the great computer der-
by, which is slated to begin indepen-
dent corporate existence as soon as the
SEC says OK, is a spin-off of Tracor,
Inc., an Austin, Texas, firm that has
hitherto been confined largely to scien-
tific instrumentation and components.

In disclosing plans for the spin-off
before a Dallas investment group, Tra-
cor president Richard N. Lane candid-
ly noted that one major reason for the
move is to give present shareholders of
Tracor a “bargain” in a new stock.
“While Tracor, Inc., might never reach
a price-earnings ratio of 100-to-1, this
new computing firm could reach that
point easily,” he said. He also observed
that an independent TCC would be
better able to attract top computer
people through attractive stock op-
tions. '

The new company will begin life
with about $5 million in capital, partly
derived from its doting parent, partly
from the public sale of stock at $2 per
share. (Tracor shareholders will have
the right to purchase shares in the new
company based on their holdings in
the old.) The money will finance the
development and production of com-
puting devices for specialized and pri-
marily scientific applications such as

pathology testing for hospitals, quality
checks for little old wine makers, and
other “applications environment” uses.
Costs for these new systems would
range upwards from $70K. The new
venture would also encompass com-
puter service centers, to open in as
many as eight cities the first year,
which  would provide specialized
hardware/software services. .

President of TCC is Dr. A. F. Wit-
tenborn, formerly a group vp with the
parent firm. Dr. Paul Wrotenbery, for-
merly with IBM’s Data Processing Di-
vision, is vp and general manager.
Prexy Lane anticipated that TCC rev-
enues would hit $10 million in its first
year. He also voiced an intent to con-
fine the new firm to areas in which it
has a good handle on the technology.
“We will do a better job than anyone
else in certain technological areas,” he
claimed.

FCC WILL TAKE

A LOOK AT CATV

The FCC’s newest foray into the elec-
tronic wonderland is concerned with
CATV; it may cover more ground, have
even greater relevance to the dp in-
dustry, and generate an even higher
stack of comments than last year’s
computer inquiry.

Cable television is rapidly evolving
into a means of carrying all sorts of
communications into the home and
office, not just TV programs, the com-
mission explained in its announcement
of the new inquiry. Venture capital is
“ready and able” to finance these ex-
panded systems. Hopefully, the in-
quiry will clarify how the capital
should be invested to maximize the re-
turn to the public. The commission
wants to determine, among other
things, who should operate multipur-
pose CATV systems, under what regula-
tory restraints, with what sort of facili-
ties, and under what interconnection
arrangements.

These are some of the expanded ser-
vices future catv systems will be ca-
pable of offering, says the commission’s
announcement: facsimile reproduction
of newspapers; electronic mail deliv-
ery; merchandising; links between a
company’s headquarters, its branch
offices, primary customers and/or sup-
pliers; access to computerized credit
checking, airline reservation, and
banking systems; library information
retrieval; computer-computer commu-
nications; and on-line academic and
vocational education.

“It has been suggested further that
there might be interconnection of local
cable systems and the terminal facili-
ties of high-capacity terrestrial and/or
satellite intercity systems, to provide
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numerous communications services to
the home, business, and educational or
other centers on a regional or national
basis,” added the commission. It felt
that such networks are likely to be
stimulated by recent and potential im-
provements in high-capacity coaxial
cable, millimeter wave guides, laser
communications, computers, and com-
munication satellites. “Another matter
to be explored is the question of
whether it is technically and economi-
cally feasible for caTv to develop ca-
pability for two-way and switched ser-
vices.”

Although the technology glitters
with promise, it is loaded with prob-
lems. The commissioners listed several
of these and asked interested parties to
suggest solutions. Most of the problems
pertaining directly to the dp industry
are in Part V of the announcement, al-
though some are in Part III. Written
comiments on Part III must be filed by
March 3rd, and on Part V by June
16th.

Part V contains 10 questions, most
of which have subsidiary parts. Basi-
cally, the commission wants views on
“the proper relationship” between
CATV operators, communication com-
mon carriers, and “other entities”—spe-
cifically including the computer indus-
try—who are likely to offer nonbroad-
cast communication services via CATV.
Related questions are: how much re-
striction should be placed on competi-
tion; how should competitors be se-
lected; whether all communication
services into the home—e.g. radio, TV,
telephone—should be provided by
cable; how should catv interconnect
with intercity and satellite communi-
cations systems; what should be the
division of regulatory functions be-
tween federal and state-local authori-
ties. The commission also wants to
know what kinds of services are likely
to be offered to home and office
through the new technology; whether
service should be provided to rural
areas; and the desirability of subsidiz-
ing this service with federal funds.

GSA WILL TEST
SEPARATE PRICING
GSA will soon test Dick Caveney’s
thesis that the federal government can
save money by buying independently
manufactured  peripherals  directly
from the source. It also intends to hur-
ry along IBM and other manufacturers
who are thinking of separating their
software and hardware prices.

The means of accomplishing each
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goal is a test procurement. In one case,
peripheral and mainframe makers will
be invited to bid separately on a busi-
ness-oriented system; in the other,
software houses and mainframe mak-
ers will be invited to participate in a
second, similar procurement. Com-
puter:makers will be allowed to offer
peripherals and- software, as well as
cpu’s, but the cpu will have to be
priced separate from peripherals in
one case and from software in the
other.

- Each system that is acquired will be
designed for an application already
computerized somewhere within the
federal establishment. GSA hopes that
by comparing the performance of the
new system against a like configura-
tion in operation, it can accurately
gauge the performance of the former.
This data would then be used to eval-
uate the cost-benefit of specifying sep-
arate prices for hardware and soft-
ware, and of involving independent
peripheral makers directly.

Specs for the “peripheral” test pro-
curement are expected to be ready
sometime in March. The software-sep-
aration exercise will be launched
“later.” GSA hopes to have each sys-
tem in place, ready for evaluation, 6-9
months after the related RFP hits the
street.

Details of both experiments are still
fluid, but it seems likely that: the using
agency selected for each test will come
from the following list: DOD, Nasa,
Agriculture, AEC (all of them are re-
portedly eager to participate); the pe-
ripherals procurement will encompass
tape drives, disc drives, printers, card
reader-punches and possibly paper
tape reader-punches—i.e., units that
can be interfaced easily with different
mainframe makes, as well as units that
require complex hardware and soft-
ware engineering; the separate soft-
ware-hardware procurement may as-
sign the operating system, as well as
application programs, to the software
vendor; the using agency may act as
system manager, or contract out this
function separately; the separately-
priced peripherals needed for one sys-
tem, and the separately-priced soft-
ware needed for the other, may each
be supplied by more than one vendor;
application programs needed for the
latter procurement will have to be
written in a higher-level language. Al-
most certainly, it will be coBoL, which
means the compiler probably will be
specified in terms of recently-approved
usast standard modules.

Independent peripheral makers will
have to certify the cpu’s that their
equipment interfaces with. GSA plans
to benchmark all the components of-
fered, but to save time, the test will be
less rigorous than usual. The system

manager will be saddled with much of
the responsibility for seeing that a par-
ticular configuration, after being se-
lected, actually does the jobs specified.

COMPUTER-ASSISTED
VOCATIONAL GUIDANCE
Willowbrook High School, Villa Park,
111, in cooperation with the College of
DuPage, Glen Ellyn, Ill., has estab-
lished a Computerized Vocational In-
formation System. The college’s IBM
360/30 provides data on over 400 vo-
cations, with specifics on the training
and academic requirements for each.
It also stores information on grades
and test results for each of the 1700
students in the upper three academic
vears. The cpu is connected by phone
lines to two IBM 2260 crt’s and two
IBM 1053 printers in guidance offices
at the high school.

Although the primary aim is to pro-
vide students with information to aid
in vocational decision-making, the sys-
tem also makes information about both
students and occupations more readily
available to the counseling staff. Plans
call for including information about
colleges, technical schools, apprentice-
ships, and local job opportunities.

A student using the system identifies
himself by typing his student id num-
ber on the crt keyboard. The computer
is programmed to ask the student
questions concerning his grades and
performance on aptitude tests, and his
post-high school plans, giving him
choices ranging from none to an ad-
vanced college degree. If the student’s
answers are not consistent with rec-
ords, the crt gives a message to this
effect and suggests he talk to his coun-
selor, but does permit him to continue.

The computer then lists all jobs
available at the training level the stu-
dent has specified. These occupations
are divided into eight interest categor-
ies and six levels of training. The sys-
tem describes each area and asks the
student to select the one area of great-
est interest to him. Next, a list of all
jobs in that category is printed out on
the 1053 located next to the crt. The
student selects a job of special interest
from this list and a 50-word descrip-
tion appears on the screen. If he wants
more information, he can request a
300-word message which is printed on
the 1053.

CANCO TO EXPLOIT

ATTACHMENT TARIFF

Continental Can Co. is apparently the

first telecommunications user to exploit

AT&T’s new foreign attachment tariff.
(Continued on page 121)
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Starting today,

~ anew breed of
computer
tape:



We call our new tape Quantum, D&
a significant leap forward.
Quantum is the first computer tape that not only
starts clean, but stays clean, too.

And in this age of the disc pack, that’s very important.

You’re putting more and more dynamic data on disc
packs, letting magnetic tape handle system backup
and record retention.

You expect tape to be a reliable backup medium.
Only until now, that hasn’t always been true.

All computer tapes generate errors, particularly when
they’re not in use. These mo_m.mo:oﬂﬁoa errors result
from mechanical and thermal stresses, which gradually
cause your tape coating to aoooBGOmo Loose particles
then become permanently imbedded in the surface.

The Quantum formulation practically eliminates
tape breakdown. It’s stress-resistant: more so than any
other on the market.

In accelerated aging tests, for example, Quantum
proved 15 times more resistant to temporary errors —
and 3 times more resistant to @o:sm:oa errors —
than the two leading competitors.

Quantum is casualty insurance. .

It means real confidence in taped retention files.

It means fewer checkpoint re-starts, less time lost
reconstructing data. :

And it means lower cost per reel per u\omn .

Take advantage of the free offer on the next page
and see for yourself.







Memorex Corporation

N ENTO PR E >< Memorex Park, Santa Clara, California 95050
I would like to test Memorex Quantum. Send me a sample.

Name

Company

Address

City State Zip

My tape drives are manufactured by. . I have (number of)___tape

drives. And (number of) disc drives. I am presently using

brand of computer tape. And have (number of) reels in my library.
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The company has hired Comtel Com-
munications Corp., a Bell Television
Company subsidiary, to engineer, ac-
quire, install, and maintain a voice and
data network linking Canco offices in
Chicago, St. Louis, and New York
City. The first stage of the project,
scheduled to begin within the next few
ionths, calls for installations in about
24 locations and involves approxi-
mately 20K terminals. The bulk of
these will be ITT Touchtone tele-
phones. Some on-line facsimile ma-
chines are also to be attached, as well
as computers in Chicago and New
York. Ultimately, Continental Can of-
fices throughout the country—about
300 altogether—will be linked to the
system.

Carico is leasing the new facilities
from Comtel for an undisclosed figure.
The terminals will work through
switchboards supplied by Nippon
Electric Company. This equipment
will access both the public telephone
system and leased private lines be-
tween a number of Continental’s of-
fices. According to a Comtel official,
the first stage of the system represents
an investment of -about $5 million. He
estimates that use of non-Bell terminal
attachments will reduce costs to Con-
tinental Can by 20-25%.

FCC ASKED TO AUTHORIZE
COMMON CARRIER SYSTEM
FCC has been asked to authorize an-
other common carrier microwave sys-
tem, this one running between Wash-
ington, D.C., and New York City. It
would be operated by Interdata Com-
munications, Inc., and offer 60 4KHz.
voice-grade channels, expandable to
600. Besides voice communications,
the system could also be used for slow-
speed and high-speed data transmis-
sion—i.e., a user could combine or sub-
divide individual channels.

Proposed monthly rates: between
New York and Washington, $308 for
4KHz, $538 for a 8 KHz., $769 for 12
KHz., and $3075 for 48 KHz. New
York-Philadelphia and Philadelphia-
Washington service would ™ also be
offered, at rates approximately 20%
higher per mile than end-end charges.

The user would be responsible for
supplying and maintaining his own
terminal equipment, and would also
have to find a way of linking it to the
nearest ICI microwave tower. The
company said it planned to negotiate
an interconnection agreement with
Mother Bell and other common car-
riers, but made no promises regarding
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the outcome.,

FCC isn't likely to rule on ICIs
proposal until it disposes of a petition
submitted several years ago by Micro-
wave Communications, Inc., for a sim-
ilar system between Chicago and St.
Louis. The MCI case is now awaiting a
final decision, but no one knows when
that will occur. ICI owns “a small
amount” of stock in MCI, said an ICI
spokesman. He admitted that it was
“possible, if each company receives
FCC’s blessing, for their facilities to be
connected.” The spokesman said it was
also possible ICI might add switching
capability to its projected system,
thereby appealing to a wider market.

Interdata’s principals include Gen-
eral Manager Carlos O. Fox, a Wash-
ington consulting engineer since 1964
who formerly worked for the Radcom
Division of Litton Industries. Others
are Walter Beinecke, Jr., New York,
and Walter C. Cottrell, Richmond, Va.
ICI’s equipment would be supplied by
Collins Radio for $878,727. Manufac-
turers Hanover Trust Co. has agreed to
loan ICI $500K to cover first-year ex-

. penses, provided FCC grants the com-

pany’s license application.

GOODMAN GETS

INTO THE ACTS

Applied Computer Time Share, Inc.,
Detroit time-sharing service, has just
expanded into New York by moving
into the office of Data Processing Fi-
nancial & General, a major bankroller
of acts. Harvey Goodman, president
of ppr&c, is on the board of acrs,
among his other activities, which in-
clude trying to buy up a big hunk of
A&P and suing IBM.

Founded last summer, the young
company had a GE 420 operating by
last Halloween, a week later an SDS
920, and in December purchased two
GE 265s from Ford Engineering,
which had been part of the first com-
pany time-sharing system. The 920 is
used for Univ. of Detroit engineering
education and other U-D graduate
student needs and CAI for parochial
and public elementary and secondary
schools in the metropolitan area. The
420 is for customers of commercial and
complex civil engineering. The 920
will also be used for on-line hospital
administration.

acts has also opened a branch office
in Cincinnati, from which it will serve
Ohio and Indiana customers, and is
affiliated with the Berkeley Computer
Co., Berkeley, Cal. Chairman of acts
is Dr. Joe Hitt, chairman of the EE
dept. at Univ. of Detroit; president is
Harold L. Van Arnem, formerly of
GE’s marketing group; Dr. Jesse
Quatse is vp for R&D.

THIRTEEN NATIONS

FORM ADP COUNCIL

The Intergovernmental Council for
Automatic Data Processing (ICA)
was set up at a conference of adp rep-
resentatives in Edinburgh. The thir-
teen countries that participated and

. are represented on the Council are:

Belgium, Czechoslovakia, Denmark,
Federal Republic of Germany, Fin-
land, France, Israel, Netherlands, Nor-
way, Sweden, Switzerland, United
Kingdom, and the U.S.A.

The Council elected Dr. H. R. .
Grosch, NBS, U.S.A., as chairman;
John A. Tiffin, Civil Service Dept.,
United Kingdom, as vice-chairman;
and A. Gertz, the Ministry of Finance,
Israel, as secretary general.

The purpose of the Council is to
serve as a cooperative for the inter-
change of ideas and information re-
lated to governmental adp and its ef-
fect on public administration. The
Council intends to provide assistance to
less experienced nations, to seek coop-
eration with other organizations con-
cerned with adp, and to form research
groups to study specific problem areas.
Membership in the Council is avail-
able to any interested country.

PERIPHERAL MAKERS MEET

ON PERIPHERY OF FJCC

Some 70-80 peripheral manufacturers
and interested parties held a meeting
at the Fjcc to discuss the feasibility
of establishing a trade association, a
move long espoused by Dick Caveney,
of Bryant Computer Products, as a
means of getting a fairer share of gov-
ernment contracts. He was named as
one of four regional representatives
forming a steering committee to work
out organizational structure and de-
velop a draft charter for discussion at
the sjcc. The others are Warren Pugh
of Hewlett-Packard, Henry Sacks, of
Modern Data, and Roy Bower, of
Houston Instruments. ’

Among the purposes of the associa-
tion agreed upon at the meeting is to
foster the development of standardiza-
tion of peripherals for interfacing with
major company mainframes, which
would stimulate competitive bidding
on government subcontracts. Another
goal settled on is the establishment of
an information center that would pro-
vide information on computer equip-
ment currently available from associa-
tion members. It was also decided to
initiate a study on the practicability of
setting up a -tionwide service-main-
tenance organ.  ‘on.

After some =, it was generally
agreed that the ws houses could
join the associa it that dues
would be based « fee, rather
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Have you heard

the one about the
computer that was held up
by a band of keypunchers?

We don't think it's funny either. That's why we've cut keypunching off at
the pass with a better, faster, more accurate and economical way to feed
your computer: the OpScan® 70 optical scanning system.

This versatile system reads pencil-marked (original) documents at the rate
of 2400 per hour and transfers information directly to magnetic tape. The
OpScan 70 not only saves labor, time and space, it also reduces errors,
speeds the movement of data and raises the efficiency of the computer.

Keypunching can account for as much
as 35% of the total cost of your com-
puter operation and up to 90% of time
delays. While you're sitting there think-
ing about this kind of money, smile.
We'll round up our posse and tell you
how the OpScan 70 can work for you.
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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than revenues, to prevent the big boys
from taking over.

Nearly all who attended had a wait-
‘n’-see attitude.

THIS MIGHT BE

CALLED PERT/PROFIT

Project managers who have been fa-
miliar with PERT and CPM programs
might soon begin considering ToPps, a
project scheduling program that is sig-
nificantly different from its predeces-
sors in at least two respects. First, PERT
and CPM programs are attempts at
minimizing the cost or time allocated
to a project; Tops is dedicated to max-
imizing the profit directly rather than
indirectly. That is, in some cases where
it is necessary to trade-off alternative
procedures, the manager using TOPS
might spend more money, and take
more time, but make more profits. The
second major difference between the
earlier programs and ToPs is in the
computer output produced. Critical
path method studies or PERT evalua-
tions yield line drawings and listings of
scheduled subactivities, their time,
and their costs. Tops produces a report
that tells the status of the project, de-
velops the best schedule for each activ-
ity, and also provides for each man-
ager a set of guidelines for alternative
actions in case the conditions in his ac-
tivity change. )

The developers of the new program,
Hollander Assoc., claim that it will re-
quire no more computer time than the
conventional scheduling systems. They
also claim the program’s design was
strongly influenced by the fact that
management seldom is given the in-
formation it needs to take optimum re-
courses at times when conditions
change during the course of a project.
The system they offer puts the onus of
a time/cost/profit decision on the ac-
tivity manager, who alone has the in-
formation required to make that deci-
sion.

The developers are currently ac-
cepting a small number of clients for
“experimental” installation of the sys-
tem. The cost to the “experimental”
user will be in the neighborhood of
$10K-$20K, depending wupon the
amount of training in the use of the
higher-level algorithms the user re-

quires. For information:
CIRCLE 240 ON READER CARD

COMPUTER-CONTROLLED

DATA CONVERSION SERVICE
Compuscan, Inc., Leonia, N.]J., was es-
tablished early last vear with the in-

DATAMATION
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Add magneti pe to your smalll omputer

Tri-Data now offers the CartriFile with an interface for the PDP8 computer

S

SPECIFICATIONS MICROINSTRUCTIONS
4 magnetic-tape transports 6305 LTSA Check tape unit status
Cartridge-loaded 6303 LTSB Check tape error
Desk-top or rack mount sta.tus
Capacity 320,000 12-bit words 6312 WSPC Write stop command
(80,000 per tape) 6314 ACMD Tape action command
) Plug-compatible interface with Read/write/search
PDP8, PDP8/S, PDP8/1, PDP8/L | tape 1,2,3, or4
. . 6321 SWWC Skip on write word
Simultaneous read and write
° call flag
y from different tapes
. 6324 LTB Load tape buffer
Error-correction system assures
data reliablity 6332 SRWC Skip on read word
Variable-length records call flag
Start time 15ms, stop time 10 ms 6335 RTB Read tape buffer
6311 SLPA Skip on load point

Price $5,700, CartriFile 4096 with flag
PDPS8 interface
. 6322 RSFF Set or clear flag F/F
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TR I-DATA Corporation, 800 Maude Avenue, Mountain View, California 94040 (415) 969-3700



Systems Characteristics
important characteristics of the
central processor, internal

storage and standard penpheral
devices for each computer system
in over seventy-five pages of
easy-to-read .Comparison Charts.

System Performance

total processing times for five
standard ‘“‘benchmark” problems

Software Comparison

type and extent of software
support facilities furnished by
manufacturers of competmve
computer systems.

ouncing:

representing typical workloads
in business and scientific
applications.

Configuration Rentals
single-shift monthly rental prices
for more than one hundred U.S.
manufactured digital computer

«.systems, arranged in various
standardized equipment
configurations.

Computer Price Lists
single-shift monthly rental
prices, purchase prices, and
monthly maintenance charges
for each hardware component
and optional feature for all
commercially important
systems.

'AUERBACH Computer
Characteristics Digest

The compact quarterly with easy-to-find, authoritative answers
to thousands of questions about computer systems.

If you've ever—even once—been frus-
trated by a lack of readily available
comparisons of computer systems, we’ve
got some good news for you.

Now, by entering your subscription
to AUERBACH Computer Character-
istics Digest, you can have the current,
essential facts on over one hundred com-
puter systems at your fingertips. Every
issue, over 250 pages each, presents
current Systems Characteristics Charts,
System Performance Charts, Computer
Price Lists, and a Users’ Guide in the
unique AUERBACH format.

In short, it is the most complete,
easy-to-use, easy-to-compare computer
survey reference ever published.

And, finally, the AUERBACH Com-
puter Characteristics Digest is inexpen-
sive. A full year’s service (four issues)
is only $48.50—Iless than $1.00 a week
for current and authoritative computer
facts.

Look over the first issue at our risk.

Send us the coupon today and we’ll
begin your subscription with the current
issue. If you are not completely satis-
fied, return the issue within ten days
along with the invoice and owe nothing.

Start your service now. Put all the
computer facts at your fingertips with
the veéry first issue.

AUERBACH Info, Inc.
121 No. Broad Street, Dept. A7, Philadelphia, Penna. 19107 l

Start my subscription to AUERBACH Computer Characteristics l
Digest with the current issue. I'll look it over for ten days and
if not completely satisfied, I'll return it and owe nothing.

[J $48.50 enclosed (Plus Pa. sales tax if applicable)

|

1

O Bill me O Bill my company. P.O. No. l

Name Title 1

I AUERBACH | company. ]

l ® | Address 1
City. State Zip.
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tention of providing a conversion ser-
vice for graphic, printed, typewritten,
or hand-prepared data to be recorded
on magnetic tape, using data conver-
sion equipment designed by the firm.
By the end of this year, Compuscan
plans to manufacture and market the
equipment, although it is presently
only providing its own data conversion
service, using a single machine. The
company claims a major breakthrough
in its technique for digitizing data, in
that the system is computer-controlled,
using a Sigma 2 cpu in conjunction
with a flying spot scanner of 5,000
lines resolution, built by the firm. The
system provides output through two
SDS tape drives.

Pres. Marvin Weiss said the Compu-
scan device, which has been in opera-
tion since October, results in service at
a reduction in price “on the order of
one-tenth” the cost of manual meth-
ods, such as the use of a plotter that
must be manipu]ated by an operator.
He noted that the service is not eco-
nomical for “small” jobs, however, be-
cause of high set-up costs: a minimum
fee is “a few hundred dollars.” Its pri-
mary use is for such large jobs as con-
verting the “hundreds of thousands of
infra-red spectra charts accumulated
by large, chemical, pharmaceutical,
and oil companies . . . at a cost of a few
cents per chart,” and other material
including EKG’s, engineering draw-
ings, X rays, mathematical curves, etc.

Compuscan presently has eight full-
time and ten part-time employees.
Principals of the firm, in addition to
Mr. Weiss, are Norbert Steinberger,
exec vp, and Robert Scheinmann, sec’y.

HAVING TROUBLE
WITH YOUR OIL WELL?
Many of us find it difficult to sympa-
thize with people who are having
problems with their oil wells, but the
problems facing drillers and petroleum
engineers are very real and usually de-
mand immediate, intensive attention.
Oilmen in Texas, Oklahoma, Louisi-
ana, and California are getting help
with their problems from a subsidiary
of Com-Share Southern called The
Analysts, Inc. This group of highly
specialized consultants compiled a
data bank of drilling data, papers, and
mechanical and technical discoveries
relating to drilling and well mainte-
nance, made that bank resident in
Com-Share Southern’s computer cen-
ters, and placed tty’s in the field—even
(Continued on page 129)
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THE ONLY
TOTALLY
GOMPATIBLE
DISC
DRIVE
AVRILABLE

Here is the Linnell Model 1100. It is designed specifically for System 360 users who want a disc drive

which performs, looks and behaves exactly like the IBM 2311. Not faster. Not trickier. Not differently. But

exactly like the 2311 in everything—concept, program, interface, styling, maintenance and reliability.

This is more than just plug-to-plug cédmpatibility; it is a completely parallel design from the floor up.

This means identical contour, colors and dimensions. It means part-for-part interchangeability in essential
mechanical components. And it means identical procedure-for-procedure maintenance. More than that, it means
assured performance reliability because only thoroughly proven techniques have been used. And since

there has beeh no expensive experimenting with engineering novelty, it also means that

it is the lowest priced disc drive in the industry—slightly more than half the cost of its IBM prototype.

Linnell Electronics, Inc., Cooper Parkway Building West, Pennsauken, New Jersey 08109

A member of the Comstock-Keystone Computer Group | IRNIRN == | 1
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Why not send your computer
to our advanced systems design school?

With a little training, you'd be surprised
how much help your computer can give
you in systems design.

With a little training, you'd be sur-
prised at its ability to save you months of
your time and save your firm hundreds of
thousands of dollars.

What kind of training? The kind of
“training’" it gets when you use a sophis-
ticated simulation technique we call SCERT
—a technigue now being used by more than
200 major EDP users.

But before going into specifics on
how these firms are using SCERT not only
in systems design, but also in EDP depart-
ment management and in hardware selec-
tion—a word about how SCERT works.

What it is

SCERT is a sophisticated modeling tech-
nique that allows its user to take his existing
or planned EDP system and simulate that
system on any state-of-the-art EDP equip-
ment. The result is precise cost/perform-
ance information on the systems hardware
and software —information that clearly
guides the user in optimizing his decisions.

How it works

There are five functional phases to SCERT —

1. First, SCERT builds a model of
your present or planned system. And this
step is easier for the user than it might at
first sound. You describe your system to
SCERT in a common systems-oriented defi-
nition language . . . “*Sort, Merge, Update,
Validate, Table Look-Up" for example. And
with the aid of special SCERT input forms,
you include such pertinent environmental
considerations as size of staff, their years
of experience, salary levels, and equipment
on which their experience was gained.
SCERT explodes all this information into a
full mathematical model of your system.

2. Then, separately, SCERT models
any hardware configuration you select. In
its constantly updated hardware factor li-
brary, SCERT maintains full performance
files on virtually every computer and every
piece of peripheral gear manufactured in
the Free World. Thousands of eléctro-mech-
anical characteristics are recorded on hard-
ware performance, as well as hundreds on
compilers and operating systems.

3. Then, on instruction, SCERT
merges the systems model and the hard-
ware model in pre-simulation—a linear rep-
resentation of what happens in performing
the tasksrequested of thefunctioning system.

4, Full simulation then takes place.
Here the multiprocessing, multiprogram-
ming, time sharing, and real-time charac-
teristics of the total system are taken into

account. In this phase, the entire system
functions as it would in an actual working
environment with all the hardware and soft-
ware in place and debugged.

5. The fifth and last phase of SCERT
is its output management reports—reports
that detail cost/performance data on the
overall system and on every facet of the
system—the software, the input format,
each piece of hardware. Reports that iden-
tify every possible bottieneck clearly and
quantitatively. Reports that guide the user
to change any element of his system and
resimulate with SCERT until he's confirmed
the optimum system for his needs.

How it's used

With an understanding of how SCERT
works, its many uses and advantages are
clear to see. Three main categories cover
most of the key ones—

In Optimizing Systems Design—
This is SCERT's most important use, be-
cause it is at the systems design stage that
the vital, basic decisions that most signifi-
cantly affect cost are made. And with
SCERT you get much better facts on the
alternatives to guide you.

With SCERT, the systems designer
can fully compare every approach he wishes
o consider. With SCERT, he can decide
whether or not performance justifies the
cost of making the system on-line or even
automated. If 30 second turn around or 60
second turn around is worth its cost. If
communication control should be handled
primarily in the hardware, or by special
new software. .

He can accurately estimate the cost
of each system and predetermine the time
to complete. With SCERT, he can answer
the multitude of questions that add up to
optimizing the multi-million dollar decision
his firm is about to make.

Because of this, Bell Labs is using
SCERT to help them design the industry's
largest automated, nationwide information
system. The Canadian Government is
using SCERT to help them design the best
logistics system possible for a fixed dollar
appropriation. The Singer Company is using
SCERT to design an advanced information
system linking their 1900 retail outlets, 25
local distribution centers, seven regional
warehouses, and five factories. The Air
Force Logistics Command is using SCERT
to design its 21st Century logistics system.
And dozens of smaller organizations are
using SCERT to help them optimize their
systems decisions.

As a Management Review and Plan-
ning Tool—Because SCERT can give you a
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precise, detailed mathematical model of
your present EDP system, it gives you a
working tool to measure the efficiency of
your present systems versus all other likely
systems. A tool to measure efficiency under
today's workloads versus possible future
workloads. A tool to predict the program-
ming time it will take to complete new tasks.
A-tool to uncover alternate ways to achieve
your desired goal.

In detail, SCERT will identify all bot-
tlenecks to permit sound planning and
action. With SCERT as a management re-
view and planning tool, Joseph E. Seagram
& Sons uncovered a more efficient way to
approach four recurring jobs. Literally over-
night they cut their monthly running time
for these four programs from 250 hours
down to 150 hours.

With SCERT, Pittsburgh Plate Glass
found a way to handle present workloads
with a machine time saving of 30 per cent.
Equitable Life reports a 30 per cent savings.

For Hardware Selection—Because
SCERT lets you simulate hardware in your
system before you buy it, the advantages
here are obvious. You can simulate all likely
systems to pre-select the hardware and
configuration best for your needs—both
today and in a range of future needs. You
can pre-select such things as the best pro-
gramming language, the most efficient op-
erating system, optimal core and on-line
storage requirements, 1/O speeds, and any
variable needed to optimize your system.

. The New York Income Tax Depart-
ment used SCERT in planning their on-line
data entry system and uncovered a way to
effect a $90,000 annual savings over their
best previous hardware purchase plan—a
plan that was the best of the recommenda-
tions received from the six major hardware
manufacturers.

How reliable is it?

A simulation system is only as good as its
ability to portray real performances under
real conditions. And throughout the past
six years, the 200 major SCERT users have
proven its ability to do just that. They have
made SCERT the "accepted standard".

The SCERT system is available both
on a study basis or on a continuing basis.
Comress will train your personnel in its use
or, if you prefer, provide experienced SCERT
analysts.

But the place to start is to schedule
a meeting. If you think computer planning
and control through simulation could be
productive for you, write to Comress, 2120
Bladensburg Road, N.E., Washington, D.C.

COMRESS
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at the drilling rigs—to access the com-
piled data.

The Analysts™ services to an oilman
begin before the drilling rig is set up.
Working from historical drilling data
on surrounding well sites, The Analysts
plan the drilling procedures for their
customer, including such information
as which drill bits to use, what pres-
sures to expect, and how to resolve
problems to be encountered. This kind
of pre-planning, the consultants con-
tend, can save 10-20% of the cost-per-
foot to sink a well, a considerable sav-
ings considering that the drilling time
can stretch from two weeks to three
months.

Once drilling has begun, the on-site
engineers can refer to their tty rather
than to their slide rules to counter
problems which occur. Some 30 pro-
grams are accessible from the regional
offices in Lafayette, La., New Orleans,
Midland, or Houston, Texas. It costs
the user $2 per minute of connect
time, and $84 per month per terminal.
Costs for pre-planning a well run 20
cents per foot. On the other hand, for
real tough problems, an oilman can
rent the entire Analysts team for $300
per day.

Now, if you have trouble with your
oil wells we still will not have much
sympathy, . . . but The Analysts will.

TELECREDIT FILES SUIT
ALLEGING SECRETS PIRACY
A $4,500K damage suit has been filed
by Telecredit, Inc.,, Los. Angeles,
against Comp-U-Check, Inc., and
Comex Corp., both of Detroit, for al-
legedly pirating trade secrets prior to
Comp-U-Check’s setting up in busi-
ness as a check-verification system that
Telecredit claims is too similar to its
own. Comp-U-Check has denied the
charge and has said it will file counter-
suits alleging malicious prosecution
and slander, but Lee Ault, new presi-
dent of Telecredit, stated at presstime
he had received nothing in this regard.
Ault, formerly with Laird, Inc,
New York investment banking firm,
replaced David Fry, who remains with
the company as consultant. Ronald
Katz continues as chairman of the
board. Laird, Inc., purchased 25K
shares (out of 832K outstanding) of
Telecredit for $200K in April ’68 and
placed two men on the board of direc-
tors, Ault being one of them. There is

-now one Laird man on the board and

Ault is president, but he stated that
there is mo connection between his
previous Laird affiliation and his pres-
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ent position, that he has been closely
involved with Telecredit’s operations
for more than a year.

REMOTE COMPUTING ACQUIRES
TWO FIRMS, ADAPTS B5500
Remote Computing Corp., Los An-
geles, a computer utility company
formed in June 68 by Joe Hootman,
formerly of Burroughs, has reached
agreement in principle to acquire
Time-Sharing Systems, Inc., of Mil-
waukee, and has obtained an option to
purchase Computer Controls Corp., of
Detroit. The latter company is a soft-
ware and service center and is ex-
pected to extenid RCC’s operations in
commercial applications programs.
RCC recently replaced the Bur-
roughs 487 with a new front-end for
its B5500’s that includes a Rixon mul-
tiplexor, an Interdata 4 computer, and
RCC software, including systems soft-
ware within the 5500 and program-
ming for the Interdata 4. In favor of
the Interdata machine, according to
RCC, is its price/communications line,

_its ability to take much of the load off

of the 5500 (line control functions,
etc.), plus its firmware and adaptabil-
ity to various types of terminals.

The company has offered this new
front-end package to - Burroughs,
which is considering a new unit to re-
place the 487 (helped by criticism
from 5500 users), but will offer it to
5500 users whether Burroughs accepts
it or not.

SOFTWARE HOUSE

ADOPTS NEW NAME

Information General Corp. is the new
name of Programiming Services, Inc.,
Woodland Hills, Calif., software firm,
which has embarked on an expansion
program and established an office in
Washington, D.C. The company has
set up two new divisions under the ex-
pansion plan announced by Donald R.
Ford, founder (in May ’65) and presi-
dent of the company. Art Pozner will
head up a time-sharing division for
business applications, and Malcolm
Sherman, formerly with Hughes Air-
craft, will be vp in charge of the Cen-
ter for Applied Education, which will
offer courses to industry and govern-
ment ranging from introductions to
computers, to systems, and contract
management.

IGC’s Palo Alto group will now be
called the Advanced Information Sys-
tems Division and will continue to be
headed by Charles P. Bourne. This
group will provide analysis, design,
and implementation services and eval-
uations of information handling sys-

tems. IGC’s Control System Division,
which developed the firm’s process
control packages, will continue to pro-
vide these services under the direction
of Dave Pistole.

NEW GRAPHICS FIRM

FORMED IN UTAH

Two well-known young computing
figures have formed a new company
with the help of a famous old financial
name. The company, Evans and Suth-
erland Computer Corporation, has
been set up by Dr. David C. Evans
and Dr. Ivan E. Sutherland with the
help of the Rockefeller family “and as-
sociates of New York City.”

Evans is a 30-year-old whiz kid who
developed the important and famous
“Sketchpad” on-line graphics system
at MIT before he spent a couple of
years directing the placement of re-
search dollars at the Advanced Re-
search Projects Agency of the Office of
Naval Research. He was then on the
faculty of Harvard Univ. before joining
Evans recently in teaching computing
and in graphics research sponsored by
ARPA.

Evans, 44, was the key design man
at Bendix, where he was primarily re-
sponsible for the development of the G-
20 before joining the faculty at the
University of California at Berkeley
and, subsequently Utah, where he is
director of computer science and pro-
fessor of electrical engineering.

Dr. Evans is president of the new
firm, and Sutherland is vp, general
manager. Malcom S. Low is secretary-
treasurer. Two other widely known
computer people—Dr. Alan Perlis,

- chairman of the computer science de-

partment at Carnegie-Mellon Univ.;
and Maurice W. Horrell, president of
Rixon Electronics, Inc.—have been ap-
pointed to the Evans-Sutherland
board. Horrell was the top exec at
Bendix Computer when Evans headed
up engineering there. :

The company, which will manufac-
ture computer graphics processing
equipment, will be located in Salt
Lake City, in the University of Utah’s
planned Research Park. Much of the
research park will be located on land
recently acquired by the University
from the federal government.

FJCC STEERING COMMITTEE
POINTS TOWARD LAS VEGAS
The 1969 Fall Joint Computer Confer-
ence will be held in Las Vegas, No-
vember 18, 19 and 20, and the gamble
might pay off, because there will be an
estimated 475 booth spaces, a 20% in-
crease over the number allotted at the

129



~ Letus compute together.

How to partition your
System/360 computer to
provide time-sharing
capabilities almost as
good as ours. -

RTS* Progress Report #3.

HE problem with meeting your
| organization's data processing
needs, you may have found, is that
many different types of problems
want solutions at the same time.
Obviously, that’s not possible in a
batch processing mode. That’s why
time-sharing systems were devel-
oped. Ours is called Reactive Ter-
minal Service*, and we believe it is
the most advanced, versatile, eco-
nomical and efficient time-sharing
service available—at all the loca-
tions listed at the right. .

However, we realize that many
companies with large in-house
computer systems would also like
to have in-house time-sharing
capabilities.

That's why we’re making
FORCE-1II available. FORCE-III
(Fortran Conversational Environ-
ment) lets you convert your System
360/50 or 65 into an in-house time-
sharing system with up to 15 termi-
nals. It operates in a partition of
08/360 where you can talk freely.
Response time can be as fast as
three seconds. You can execute
FORTRAN IV programs and at the
same time maintain a steady
0S/360 batch workload. And, you
can ship files back and forth be-
tween FORCE-III and OS, and file
compiled programs for later use
under either.

In fact, it’s like having your
own private RTS in your plant.
What you get is a command lan-
guage interpreter, a file mainte-

nance system, a line editor for
file creation and correction, a
FORTRAN IV (G-level) compiler
and a subroutine library. Plus
maintenance support and system
updating, as well as complete train-
ing in the use of the system.

Of course, when you find that
15 terminals are not enough, you
can tiein to our RTS. And while
you're having FORCE-III installed,
you can also use RTS to get your
people accustomed to writing and
debugging FORTRAN programs on-
line, and solving problems in a
third generation time-sharing
environment,

As you know, RTS also offers
G-level FORTRAN, and unlimited
on and off line program storage,
line-by-line debugging, 2.4 million
bytes of work file capability for
every user program, a new up-date
text editor that lets you change sin-
gle or multiple characters in both
data and programs. Plus our recent
addition of BASIC.

All in all, it’s the world’s most
advanced time-sharing service. If
your requirements are for an in-
house time-sharing system with the
full range of RTS features, we
would be happy to talk about that
with you too.

For more information on
FORCE-III and RTS check with
the ITT Data Services Center
nearest you.

*Service marks of ITT Data Services, a divi-
sion of International Telephone and Tele-
graph Corporation.

ITT

DATA SERVICES
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ITT DATA SERVICES

Reactive Terminal
Service Centers

Eastern Regional Computer Center
P.O. Box 402

Route 17 and Garden State Parkway
Paramus, New Jersey 07652
Phone: (201) 262-8700

Downtown Computer Center
67 Broad Street

New York, New York 10004
Phone: (212) 344-0811

Midtown Computer Center
488 Madison Avenue

New York, New York 10002
Phone: (212) 421-2111

Garden City Computer Center
226 Seventh Street

Garden City, New York 11530
-Phone: (516) 248-4100

Princeton Computer Center
53 Bank Street

Princeton, New Jersey 08540
Phone: (609) 924-7664

Western Regional Computer Center

- 999 No. Sepuiveda Blvd.

El Segundo, California 90245
Phone: (213) 322-7800

Encino Computer Center
16661 Ventura Boulevard
Encino, California 91316
Phone: (213) 783-6065

Downtown Computer Center

727 West 7th Street—Suite 1040
Los Angeles, California

Phone: (213) 627-6785

San Francisco Data Center

351 California Street

San Francisco, California 94104
Phone: (415) 421-9794

San Diego Data Center

707 Broadway—Suite 410
Home Tower Building

San Diego, California 92101
Phone: (714) 234-7961

New England Regional Computer Center
125 Second Avenue

Waltham, Massachusetts 02154

Phone: (617) 893-5860

Washington Data Center
1211 Connecticut Avenue
Washington, D.C. 20036
Phone (202) 223-1640

Central Regional Computer Center
230 No. Michigan Avenue
Chicago, lllinois 60601

Phone: (312) 641-1633

Denver Data Center

Denver Hilton Office Building
1523 Cleveland Place
Denver, Colorado 80202
Phone: (303) 292-3890

St. Louis Computer Center
7820 Bonhomme

Clayton, Missouri 63105
Phone: (314) 862-7700

Houston Data Center

2302 Fannin Street—Suite 510
Houston, Texas 77002

Phone: (713) 222-6485

Pittsburgh Data Center

1 Oliver Plaza—Room 726
Pittsburgh, Pennsylvania 15222
Phone: (412) 391-6290
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rainy, crowded San Francisco confer-
ence in '68. “Threshold of the 70’s” is
the theme of the Fycc and 1969 seems
the right year for that.

Jerry L. Koory of Programmatics has
been named general chairman; Ted
Braun, Applied Computer Technology
Corp., is vice chairman; Michael
Baran, SDC, treasurer; Nancy M.
Stringer, Programmatics, secretary.

Koory announced the following
committee chairmen: Eugene M.
Grabbe, TRW Systems Group, tech-
nical program; Frank F. Jurkovich,
Applied Computer Technology Corp.,
registration; Al Deutsch, Associated
Aero Sciences, local arrangements;
Robert B. Forest, DaramaTION, public
relations; Robert L. Koppel, Autonet-
ics, printing and mailing; Samuel F.
Needham, TRW Systems Group, ex-
hibits; Fred Gruenberger, San Fer-
nando Valley State College, educa-
tion; W. S. Dorsey, Autonetics, special
activities; and Ann Rataichak, IBM,
ladies’ activities.

The conference is sponsored by
AFIPs, whose representatives are H. G.
Asmus, Bruce Gilchrist, and Donald R.
Cruzen. Southern California represen-
tatives of sponsoring societies working
with the steering committee are Rich-
ard B. Blue, Sr., TRW Systems Group,
ACM; Jerry Baker, Hughes Aircraft
Co., SCI; and Sei Shohara, SDS, 1EEE
Computer Group.

DO YOU HEAR ME?

Audio response units such as the IBM
7770 have made it possible for com-
puters to talk to people, but so far only
a few minor successes have been real-
ized in talking back. IBM and Bell
Labs have gotten to the point where
their devices will understand a few
words when spoken by the right per-
son, but the secrets of man-machine
communications have remained locked
till now.

The problem has been in converting
audio signals into unique digital
streams, and Dwin R. Craig, of Ingen-
uics, Inc., Gaithersburg, Md., thinks
he has solved it. Mr. Craig has re-
ported that his approach will make it
possible for a computer to recognize a
vocabulary of 1,000 words, although
there appears to be no fixed upper lim-
it to the number of recognizable
words. Currently, he is spending his
time-trying to find the right words for
the patent office officials, but he ex-
pects to have a patent in eight or nine
months and a prototype system shortly
thereafter. He listed some of the im-

portant applications for voice coding
in the following order: (1) direct data
input to computers, (2) real-time lan-
guage translation by machines, (3)
dramatic bandwidth compression of
audio information, (4) voice operated
typewriters, and (5) voice control of
machines linked with visual inspection
devices.

CASH VENDING

INVASION BEGINS

A new use for credit cards may soon
spread to the U.S. from Japan and Eu-
rope: the cash vending machine. The
first machine, made in Japan by
Tateisi Electronics Co., arrived at the
Capital” National Bank of Miami last
September. The device, known as the
Omron Credit Loan Machine, is said
to be a common sight in Japan, where
it has already been in use for a few
years. The Omron machines will be
distributed in this country by National
Electronics, Inc., Miami. A second
cash vending machine appeared in the
U.S. in October, promoted by Ameri-
can District Telegraph Co., a New
York-based protection agency. The
ADT machine, known as the Banko-
mat, is made by Metior AB, Sweden.
Although no Bankomats have been
sold in the U.S., more than a hundred
have been installed by European
banks in the past two years.

Capital National’s Credit Loan Ma-
chine stands ready to dispense cash 24
hours a day, seven days a week, bolted
to the walk in the bank’s exterior lob-
by. It is free-standing, seven feet tall,
and resembles an ordinary soda ma-
chine, but instead of accepting small
change, it honors special credit cards
which are used as tokens, each causing
the machine to dispense $50 when in-
serted—and retained—by the device.
An applicant for a credit card loan re-
ceives up to six of the cards, but begins
paying interest at the rate of two % per
month only when he uses the card in
the machine; there are no other
charges. The machine can dispense
money in any denomination, but has a
capacity of only 50 envelopes of bills.

The cards are flat plastic, 2% x 3%
inches, with a serial number but no
name or raised printing; instead, there
are 13 translucent circles which are
read by the machine. The machine
uses a small magnetic tape recorder to
record which cards have been inserted.
The recorder is separately located, and
also includes a remote locking control.
Up to 99,999 different cards are dis-
tinguished by the Credit Loan Ma-
chine, which is preset at the factory to
recognize this number. Up to 100
cards which have been reported lost,
stolen, or are cancelled, can be
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blocked using a cancel board with
manually-set blocking pins. Cancelled
or foreign cards which are inserted are
also retained by the machine, although
no money is issued. The cards are sold
to the user at a cost of $18 per hun-
dred; since they are reusable, only a
small number is necessary. Price of the
machine itself is $8800.

The ADT Bankomat sells for
$21,800, but is more elaborate. It also
uses a plastic credit card, but with
punched holes. The borrower inserts
the card, selects the number of bills
desired, and enters his personal secret
code, using a 15-character keyboard.
If the card and code are valid, the
money comes out, and the credit card
is returned. The machine may be ad-
justed to dispense one to five bills,
each of which must be of the same de-
nomination.

Unlike the Omran machine, the
Bankomat is not free-standing, nor is it
a single unit. It is operated remotely
by a control unit which activates as
many as four separate “heads,” or cash
dispensing units. In Europe, the heads
are often mounted in a window or
through a wall of a bank. The control

unit is an input/output device with a
keyboard and a memory. It accepts
commands, produces hardcopy print-
out, and performs real-time magnetic
tape recording of transactions. Up to
1016 different credit cards per control
unit are accommodated. The Banko-
mat can also block up to 4,000 invalid
cards. Should such a card be inserted,
the machine will confiscate it.

It only remains for National Elec-
tronics and ADT to sell their ma-
chines.

THE GOLDEN GATE

IS COMPUTERIZED
Computerization has reached the
Golden Gate in San Francisco. It
seems that up until the end of last
year, receipts taken in on the Golden
Gate Bridge were tabulated on EAM
equipment that was installed when the
bridge was built, back in 1937. Al
though that equipment had been paid
off over its 31-year history, it turned
out that using it was more expensive
than replacing it. Robert E. Shields,
engineer of the Golden Gate Bridge
and Highway District, supplied the
following approximate figures. The an-
nual cost of operating and maintaining
the old tab equipment was running the

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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bridge district something like $30,000,
exclusive of manpower charges. For a
little over $3,200 monthly, the district
was able to replace the unit record
gear with an IBM 1800.

If that figure sounds like a lot to pay
for counting the number of cars that
pass over a bridge, it is because most
people do not realize what big busi-
ness bridge-running is. According to
Shields, an average of 85,000 vehicles
cross the bridge per day. Taking in
and counting 10 different types of
tolls, and accepting “Commute
Books,” tickets, and coupons from that
many drivers is a big job; not counting
waiting for some woman to fish two
dimes, a quarter, and five pennies out
of the depths of her purse.

Running the bridge is a big money
business, too. An average day’s re-
ceipts are in the neighborhood of
$16,000, and the bridge has taken in
enough money to have paid off its orig-
inal bond holders long ago, if those
bonds (due in 1971) had been call-
able. Oddly enough for a government-
regulated venture, the bridge district
has actually reduced fares continually
over the years. But collecting the mon-
ey has been so much of a problem that
the toll system now in effect hits the
driver for his pocket change for twice
the “regular” tab, but is collected in
only one direction. District officials ap-
parently feel that “what goes in must
go out,” because going into the city
(southbound) costs 50 cents, and com-
ing out is free.

With all the tabulating problems in-
volved, the accounting job, for an
1800, is not a large one, and the ma-
chine is loafing. Within months, the
1800 is expected to be handling pay-
roll and accounts payable/accounts re-
ceivable for the district in addition to
its money-counting function.

And Shields is still optimistic. “We
hope one day to set up an advance-
warning system with sensing devices
at selected intersections tied into the
1800,” he said. “Such a system could
tell us, for instance, when to expect a
heavy crush of football traffic, and we
could have our optional lane ready for
the extra load.” (That optional lane is
a switchable one that is assigned to the
side with the heaviest traffic.) Officials
are also looking at a sensing device to
be attached to a regular commuter’s
vehicle. That way, the driver would
not even slow down to go through the
toll gate, and his account would be
docked for one passage. It follows that
computerization will lead to faster
speeds over the bridge, which will
probably lead to increased traffic and
increased revenues.
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THE C-DEK~
MOVES
SOURCE DATA

IN A FRACTION
OF YOUR
PRESENT TIME

Data entry stations in key loca-
tions cut time lag by by-passing cen-
tral office, keypunch and keypunch
verification. The man on the floor, who
knows the information best, can feed
it directly to the computer in less
time and with less possibility of er-
ror than it takes to fill out a written
form. A C-Dek 864 system can provide
as many as 64 stations to transmit
instantaneously to a common recorder
or on-line computer. You are provided
with up-to-the-minute information on
every phase of your operation. Make
informed decisions instantly. Take ad-
vantage of tighter, more productive
scheduling. Cut overhead with less
paperwork, closer stock and inventory
controls. Get the most out of your
computer with C-Dek.®

Write for clear, concise,
descriptive literature.

COLORADO
INSTRUMENTS, INC.

ONE PARK ST., BROOMFIELD, COLO. 80020
TELEPHONE: (303) 466-7333

CIRCLE 123 ON READER CARD

February 1969

LIMB GONE OUT ON

BY HONEYWELL VP

T. Paul Bothwell, vp and general man-
ager of Honeywell's Computer Control
Division in Framingham, Mass., re-
cently predicted that more than 20%
of the three million multiple-access
computer terminals projected for 1980

"will be used exclusively for problem

solving. He said that problem-solving
time-sharing systems “will experience
a very dynamic growth rate through
the 1970%,” averaging about” 33% a
year. He expects these systems to ac-
count for about 10% of the value of all
computer shipments in 1971, when
their value will reach almost $2 billjon,
He said that service bureaus will con-
tinue to be among the biggest users,
and that manufacturels englneeung
consultmg firms and research Jabora-
tories are expected to account for mare
than half the dedicated mstallatlops
which also will be a large factor in col-
leges and universities.

THE BRITISH

ARE COMING

In a reversal of the current trend, Hos-
kyns Systems Research Ltd., London,
has established Hoskyns Systems Re-
search, Inc., New York, as an Ameri-
can marketing arm of the British soft-
ware firm. HSR, Inc. was incorporated
in November, but is still primarily in a
formative stage. As of last month,
there were only two personnel, both
imported from the U.K. Plans call for
marketing software packages and for
expansion of the staff by hiring Ameri-
cans. And when HSR says “packages,”
they mean it in the narrowest sense of
the term:’ literally, a bundle - of
punched cards which can be mailed to
the purchaser with instructions and
documentation, requiring no addi-
tional support or maintenance. All
packages will be of general use to
computer installations, rather than
specific applications packages. First
product is called Formatter, a package
designed to handle line printing on
DOS/360 systems by separating print
logic from program logic, enabling
programmers to ' create layouts more
easily, and to be able to change them
without reprogramming. Price is $850.

BROKERAGE ‘‘CAGE"’
OPERATIONS AUTOMATED
Reportedly, the first application of
computers to the problem-filled “cage”
operations of the brokerage industry is
being implemented by Paine, Webber,
Jackson & Curtis, New York.

Cage operations involve the cash-

(Continued on page 136)

PAYROLL HEADACHES?
lake the “ALLTAX"cure!

Federal
Withholding?
Exemptions?
Non-Resident
Tax?
Standard
Deduction
Dollar Limit?

Vacation Pay?
- Net Pay?

° S | :

Each time" the Federal Government, a
state or mumapahty changes the regula-
tions concernlng puyroll rates or deduc-
tions you're in for hours of research time
and reprogramming. Then there are the
problems of communications between the
tax departmgnt and progyrammers, per-
sonnel turnover . ..and it all adds up to
a king-size headache!

Now there is a cure! It's ALLTAX, the
COBOL and BAL* software package that
calculates all payroll withholding taxes.

No matter what your hardware is —
the ALLTAX module fits right into your
main payroll program and pays for itself
with substantial savings in programming,
documentation and system analysis time.
All states approve ALLTAX.

Over 100 companies are using ALLTAX
now. lt's guaranteed completely opera-
tional and thoroughly documented.
ALLTAX is always up to date. PRO-DATA
works out the revisions each time a
change is made by the taxing authorities.
Your tax computations are always ac-
curate,

Initial cost of the package is surpris-
ingly low—just a fraction of the ex-
pense of programming the various
withholding formulas for yourself!
Our informative booklet will help you
decide how well ALLTAX can work for
you. There’s no cost orobligation. Send
for your personal copy today!

*We invite PL/I inquiries.

Name:

-Company:

Address:

City:

State: -Zip:

PRO-DATA

TN/ . Dept.D-2
@ 1431 Broadway,

COM#UTE New York, N.Y. 10018
SERVICES mnc. (212) 564-2010
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“If there’s a better computer than the IBM 1800
| haven't seen it’

Of course he hasn't. Like a lot of
executives, he shies away from any
computer that doesn’t have IBM on the
front of it.

The name gives him a nice warm glow
of security. Which is fine for him, but

rather costly for his company. Since we,

Systems Engineering Laboratories, can
deliver a better computer than the IBM
1800 for roughly half the price.

Our SEL 810B is faster than the IBM
1800—-750 nanoseconds versus 2 or 4
microseconds.

At Systems Engineering Laboratories,

we design and deliver custom front-end
equipment with the SEL 810B.
doesn’t with the 1800.

We deliver an SEL 810B in 60 days.

It'll probably take you another ten months
to get an IBM 1800.

The price difference is rather amazing.

IBM -

You can actually buy two SEL 810B’s-for
the price of a typical 1800.

IBM’s answer to all this may be a
sermon on service. We swear by our
service staff, too. But we say a computer
exists to work, not to be worked on.

Now then, we’ll be very happy to
demonstrate the differences between the
SEL 810B and the IBM 1800. After which
you may ask your executive decision-
makers to take the blinders off long
enough for a repeat performance.

Once they get over their skittishness
they’ll learn something: There are people
in this computer business who can make a
horse race of it.

For a demonstration, call Joe Popolo at
Systems Engineering Laboratories in Ft.
Lauderdale. The number is Area Code
305/587-2900. Or write P.O. Box 9148,
Ft. Lauderdale, Florida 33310.

Systems Engineer'ing Laboratories
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Ever wonder what
everyone's doing...on each job
...each hour...and how much

it's costing you?

IR ', RN : u

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,

PROMPT is adaptable to any computer operation.

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

PROIVIPT 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:

ARIES CORPORATION

PRODUCTS DIVISION Westgate Research Park
McLean, Virginia 22101 e Phone: (703) 893-4400
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ier’s area, where securities and money
are received, processed, and delivered.
Traditional manual methods of han-
dling cage operations have resulted in
a multitude of clerical errors, contrib-
uting to the problem of “fails,” which
is plaguing Wall Street, having sent
several firms into bankruptcy or merg-
er and necessitated several restrictions
in trading and broker expansion. (A
fail occurs when a brokerage is unable
to deliver a certificate for a stock
which has been sold by the fifth busi-
ness day following the transaction.)
Through automation, PW " will “in-
crease clerical accuracy in this phase
of processing by 90%,” according to
Samuel A. Gay, partner in charge of
operations.

The fully implemented PW edp sys-
tem will perform the following tasks:
process stock certificates; prepare a
daily record of stock movements; lo-
cate and determine the status of a
stock certificate in any phase of pro-
cessing; obtain an instant inventory of
securities; and determine what stock is
available for delivery.

In its initial phase, the PW system
processes stock certificates sent to the
cage from its 63 branch offices. The
system makes use of idle time on a
CDC 8090 switching computer (a
back-up for a second 8090 which con-
trols messages and securities orders be-
tween PW’s branches and the floors of
the New York and American stock ex-
changes). The cage is linked to the
cpu’s by CDC 210 Entry/Display crt’s
and receive-only Teletypes. In April,
implementation will begin of two
CDC 3300’s, replacing the 8090’s for
communications, and two IBM 360/
50’s for data processing.

Manual operations presently being
automated include the following steps:
Each certificate arrives in the cage
with a - ticket attached, carrying the
name of the stock, number of shares,
and customer’s account number. To
enter this transaction into the comput-
erized bookkeeping system, a clerk
searches by hand for the stock’s com-
puter code number in a tub-like device
containing some 35,000 alphabetized
stock issues. Once located, the code
number is written on the ticket, and
this data is keypunched on cards. Er-
rors often occur in selecting the wrong
stock from the tub, writing down the
wrong code number, or in keypunch-
ing. Once errors are introduced into
the bookkeeping system, they some-
times take as long as two days to show
up in stock record keeping. The new
system spots them “in minutes.”

The basic concept of the automated
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system is to treat stock certificates as
pieces of inventory, utilizing edp to
record and keep track of their loca-
tions. Under the initial phase of auto-

mation, an operator at a crt calls up’

the specific stock by name from the
file. This provides her with the stock’s
computer code number. She then
types in the customer’s account num-
ber, number of shares, and disposition
of the stock. With the data displayed
on the crt screen, she verifies it against
the stock and the ticket, then enters it
into the computer. A confirming reply
is printed on a Teletype, repeating de-
tails of the transaction. The print-out,
ticket, and certificate are then micro-
filmed, providing a permanent record.

If PW solves its cage problems,
however, it still remains for the rest of
the brokers to follow suit, since one
broker’s automation does not solve an-
other’s problems, and all are depen-
dent on each other to deliver stock cer-
tificates. PW will also face the conver-
sion necessary when the new standard-
ized stock certificate is approved; it is
expected to be machine-readable,
probably - in the form of a punched
card.

BUNKER RAMO SIGNS

FOR OTC SYSTEM

The National Association of Securities
Dealers has signed a seven-year con-
tract with Bunker Ramo Corp. to build
and operate an automated quotation
system for the Over-The-Counter mar-
ket. The system, to begin operation in
1970, is intended to solve many of the
information problems of this market
and provide stronger stock-watching
ability—making it much more than a
“weak sister” to the New York and
American Stock Exchange securities
markets.

In the past, traders have been rele-
gated to searching yesterday’s “pink
sheets” of OTC quotes or making de-
laying calls to market-makers in an is-
sue for bid-ask data. Very little volume
data has ever been available. Under
the new system, the market-maker will
input, via crt console, the quotations,
which will be available through the
more than 30,000 desk-top interroga-
tion devices now in the offices of brok-
ers, retail traders and market-makers
nationwide. Bunker Ramo, Scantlin
Electronics, and Ultronics currently
provide the devices and ~NysE and
Amex quotes. The NasDAQ system will
initially provide quotes on about 1500
OTC issues and ultimately will handle
up to 20,000 issues.

In addition to this service, said
NasD president Richard Walbert, “the
NASDAQ system will furnish the Nasp it-
self with summary reports of OTC ac-
tivity and will also supply end-of-day
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reports to newspapers and wire ser-
vices for publication in the daily stock
tables. These reports will include vol-
ume and net change as well as more
reliable bid and ask quotations than

have ever been available to the public.” .

The ~NAsSD, an organization of 3800
broker/dealer securities firms, is re-
sponsible for regulating the unlisted
securities markets and its members and
salesmen in the business. It will own
the data in the system, control selec-
tion of market makers and qualified
securities, set the charges for the ser-
vice, and set and enforce rules for use
of NASDAQ.

There will be three levels of sub-
scribers. Level III subscribers are the
market-makers who will enter bid and
ask quotes on issues they deal in
through crt consoles with special key-
boards or key-sets. The key-set user
will also be able to obtain on a 12-inch
crt the list of all market-makers in an
issue and quotes from each one. Basic
charge for this terminal will be
$400/month, $380 for the second ter-
minal, $350 for additional terminals.
Level IT1 users can enter and change
any number of quotes, make up to 100
quote requests per day, and make five
“stock listings” without additional
charge. Requests in excess of 100 will
be 10¢ each, $5/month for each stock
over five on which the market-maker
enters quotes.

Level II subscribers will be retail
trading firms executing orders for the
public, who will be able to request the
names and quotes of market-makers in
an issue. The terminal cost will be
$350, $330, and $300/month for first,
second, and additional terminals, plus
10¢ for requests over 100.

Level I subscribers will receive
“representative” or median quotes on
an issue over the desk-top terminals
currently installed (30,000). This ser-
vice (not the terminal) is $20/month,
$10 for service on additional terminals
at the same site.

Sources estimate Bunker Ramo rev-
enues from the system will exceed $15
million a year.

The system will include two Univac
1108 computers, one for back-up,
three banks of 432 and 1782 drum
storage systems, high-speed printer,
and card readers. Concentrators will
be located in New York (three), Chi-
cago, the west coast, the south, and
southwest. The concentrators are de-
signed by Bunker Ramo; the New
York systems will transmit at 19.2 KC,
while the others will handle 4800
baud lines.

AUSSIE BANKS FEAR
FOREIGN COMPETITION
Australian banks, fearful of competi-

DOORKNOB

THINK
OF IT
AS A

... to doors
that just wouldn't
open before!

There are entire categories of
business and industry which
you haven't considered pros-
pects for computer usage sim-
ply because their particular.
application would require too.
many information collection
terminals to be practical.
INFORMATION ENGINEERING
has developed a compact, all-
electronic card-badge reader
with great-functional flexibility
waich allows you to put a cus-
tomer on-line even when the
budget is modest and hundreds
of input terminals are required.

IEl MODEL 100 f

[ ]
optically reads 10 columns of !
numeric Hollerith code

[ ]
affords 7 columns of variable
numeric data input

[ ]
has debit & credit input
capabilities

[
interfaces with standard
telephone data set

PRICED UNDER $500
(in quantity)

Write for spec sheet &
additional functional description

INFORMATION ENGINEERING, INC.
BOX 22065, PHOENIX, ARIZ. 85028
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“breathe,too.
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Twin 5-ton units on location

Computers
have to

Unlike us, however, they won't settle for nature’s unpredictable air.

They need filtered air the year-round, controlled 24 hours a day to
proper temperature, proper humidity.

That's why we designed the SES® Site Environment Systems. They're
specialized units that care as much about computers as people.

A Site Environment System is built specifically for computer room
control, including humidification, dehumidification, cooling and
reheat facilities. This compact computer-styled package provides the
correct temperature and humidity with properly filtered air. SES
systems are completely flexible, they can be used in all computer
facilities with or without a raised floor. They can serve new
installations as well as expanded systems without an expensive
machine room. All units are built for easy servicing with quickly
available standard parts.

Speaking of service, you will be glad to know SES units are made by
a Division of National Lead Company, and full backup service to
installers is provided by our Nationwide Distributor Organization.

More information? Write SES DIVISION, Floating Floors Inc.,
National Lead Company, Room 5603, 111 Broadway,
New York, New York 10006.

JUST AS THOUSANDS OF SATISFIED USERS OF SES UNITS
THROUGHOUT THE WORLD, YOU—AND YOUR COMPUTER—WILL
BREATHE EASIER WITH SES ENVIRONMENT CONTROL.

SITE ENVIRONMENT SYSTEMS

National Lead

Environment Control Division
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tion from overseas or foreign con-
trolled banks in Japan and the U.S.,
have the urge to merge. In one pro-
posed merger, the Australian and New
Zealand Bank (ANZ) and the English,
Scottish and Australian Bank (ES&A)
will pool their resources, and it’s also
been announced that the Bank of
South Wales and the Commercial Bank
of Australia are talking about a merg-
er. The reasons given for these merg-
ers, which would reduce the number
of competitive banks in Australia, is
that combining banking systems would
bring down the cost of edp. However,
it has been government policy in Aus-
tralia that foreign banks are not wel-
come, and the mergers will lessen the
number of private banks that foreign
banks can buy into, thus staving off
somewhat the growing trade imbal-
ance between Australia and Japan.

The economic reasons for merger ad-
vanced by the Australian banks would
seem to be unsound, especially in the
case of the Bank of New South Wales
and the Commercial Bank of Aus-
tralia. They would be faced straight-
away with a computer incompatibility
problem. The Bank of New South
Wales has based its edp program since
its beginning in 1964 on the use of sys-
tems supplied by Australian GE and
manufactured by U.S. GE. However,
the Commercial Bank has placed its
first order with Burroughs. The Wales
Bank operates in Sydney, the Commer-
cial plans an operation in Melbourne.
The two systems could not automati-
cally be adapted to each other, and a
tremendous amount of reprogramming
would be in order. It is not an integra-
tion of the kind that brings economies.
- The other merger would present
fewer problems. The ES&A has been
using service bureaus facilities and has
not ordered equipment. The ANZ, al-
ways one of the bank leaders in edp,
operates GE machines in Melbourne
and recently expanded into Sydney.
They could merge without too many
edp difficulties.

MOORE SCHOOL ESTABLISHES
GRADUATE COMPUTER DEGREE
After a decade of Topsy-like growth in
computer and information science cur-
riculum at the Univ. of Pennsylvania,
a graduate program in Computer and
Information Science has been formally
established at the Moore School. Be-
cause of the rapid growth in the num-
ber-of MA and doctoral candidates,
now numbering 235 graduate stu-
dents, the curriculum has been struc-
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tured with integrated curriculum and
corresponding research program.

The group will be chaired by Dr.
John W. Carr III, and five full profes-
sors are included in the faculty. About
30 advanced CIS courses will be of-
fered with an additional 40 related
courses available outside Moore
School. A recently acquired RCA Spec-
tra 70/46 will be used primarily for
research. The detailed program will al-
low students in advanced CIS to em-
phasize software aspects of their re-
search. This includes synthesis and
analysis of artificial languages and their
procéssors, theory and application of
problem-solving mechanisms, and the
study of artificial intelligence. Informa-
tion theory, logic design, mathematics
and switching theory also will be basic
study areas.

NEW COMPANIES,

MERGERS, ACQUISITIONS
Agreement in principle has been
reached for Electronic Memories,
Hawthorne, Calif., to acquire Dickson
Electronics, Corp., Arizona manufac-
turer of tantalum capacitors and
semiconductor devices. . . . Consolidat-
ed Analysis Centers Inc., Los Angeles,
has entered into a preliminary agree-

ment with Associated Computing Ser-
vices, Inc., to purchase all outstanding
ACS stock for an undisclosed amount
of c.a.c.L. stock. . . . Brandon Applied
Systems has agreed in principle to ac-
quire Business Intelligence Services
Ltd., London. BIS is a market re-
search, consulting and training firm
similar to Brandon. In 1965 the two
companies established a joint subsidi-
ary, Brandon Computer Services Ltd.,
in London. . . . Intertech Research
Services, Huntsville, will exercise its
option to purchase Data Processing
Services, Inc., of Chattanooga. . . . As-
sets of Gulf Insurance Co. have been
sold to Gulf Group, Inc., a wholly
owned subsidiary of University Com-
puting Co., in a transaction involving
$240 million based on current UCC
common stock market price. And two
other UCC subsidiaries—Computer In-
dustries, Inc., and Computer Leasing—
have agreed to CII's acquisition of the
leasing and financing firm. . . . Ad-
vanced Memory Systems, Sunnyvale,
Calif., a new firm intending to design
and manufacture products related to
data processing and storage, has just
completed private financing. . . . Gran-
ite Equipment Leasing has expanded
into international operations with the
establishment of Granite Leaservices
International Limited, London. Other

European offices are in the advanced
planning stages. Granite has also
reached an agreement in principle for
the acquisition of Management Dy-
namics Holdings Limited, London,
a dp services organization operating
throughout the U.K., for approxi-
mately $7 million. . . . A new com-
pany, Comserv Corp., has been
formed in Minneapolis to offer consult-
ing services, contract programming
and proprietary software. Cofounders
Leo J. Higgins, Jerry Kellenbenz, and
James C. Borgstrom, come from Uni-
vac in the Twin Cities area. . . . A new
computer terminal and peripheral sys-
tems manufacturer, Cybercom Corp.,
has been launched by Eugene Kleiner,
a cofounder of Fairchild Semicon-
ductor Corp. Theodore W. Helweg is
president of the firm, which plans
product introduction this quarter. . . .
Computer Communications Consult-
ants (C3), specialists in software for
message switching, has made a profit
every month since its inception last
May. The 16-man firm has offices in
Falls Church, Va., Silver Spring, Md.,
and will be in Detroit soon. They're al-
so thinking about going into hardware
interfaces. . . . John R. Hillegass and ]J.
Burt Totaro have formed Computer
Conversions, Inc., in Jenkintown, be-
lieved to be the first firm in the nation
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for COMPUTERS

Maintenance Service by RCA For
Computer Peripheral Equipment

Reduce downtime and service headaches—with a
planned service program from RCA's specialists
on communications, control, and data processing
equipment maintenance. Select the leading serv-
ice; it even can help you close the sale!

= Nationwide facilities
m Skilled technical manpower
m [ ower over-all costs

Contractual plans for the account of the manu-
facturer and large user. Emergency and per-call
service, too. Write or phone for details.

RCA Service Company

A Division of RCA

Technical Products Service

Bldg. CHIC-225

Camden, N. J. 08101

Phone (609) 963-8000, ext. PH-311
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two steps.

HEX-DEC ADDER

Adds/subtracts either two hexadecimal numbers or
a decimal-hexadecimal pair giving a hexadecimal
result. Hexadecimal addresses resuiting from multi-
ple decimal offsets can be read with a single setting.

HEXADUMP OVERLAYS

Allow the novice to locate data on dumps quickly
and show how hexadecimal addresses are related
to deci.nal offsets.

The trainee can handle hexadecimal like an old pro
with these aids, all at a cost of less than a day’s pay.

Write for a free brochure

CC SYSTEMS, INC.

= SPEED

HEXADECIMAL
TRAINING

Get programmers productive sooner
with hexadecimal programming tools

HEXAVERTER-360

Relates hexadecimal byte values to operation codes,
EBCDIC characters and decimal equivalents. Con-
verts directly up to 4095 (FFF), larger values in

P.0. Box 522 ¢ Elmhurst, lllinois 60126
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91356, (213) 345-6460

Tarzana, Calif

3005 Ventura BJvd.,
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to specialize in computer conversions.
. .. Private financing has been com-
pleted for Iomec Inc., Santa Clara,
Calif., firm founded last May to design
and manufacture computer storage
products, all now in the prototype
stage. The largest single investor is
EDP Resources, marking that com-
pany’s entrance into the manufactur-
ing field. The other major investors are
Laurance S. Rockefeller and members
of the family and Hormblower & Weeks-
Hamphill, Noyes. The four Iomec co-
founders—Harold E. Eden, president;
Raymond Herrera, vp in charge of en-
gineering; Donald D. Johnson, vp of
research; and Robert J. Domenico,
operations vp—are all former IBM-San
Jose execs. Fifth principal is Paul A.
Holland, vp in charge of finance. . . .
Computer Time-Sharing Corp. of Palo
Alto has announced an agreement in
principle for its acquisition of Systems
Analysis Inc., Los Altos. . . . Computer
Research, Inc., Pittsburgh software
house dealing in applications pack-
ages, acquired seven more nursing
homes last month, bringing its collec-
tion to a total of 13. The firm, 49%-
owned by conglomerate National In-
dustries, Inc., intends to acquire still
more nursing homes. A special stock-
holders” meeting approved an increase
in authorized common stock from 1.2
to 5 million shares, with the additional
stock to be used for the acquisition
program. . . . Computer Age Indus-
tries, Inc., Fairfax, Va., has acquired
Bell Educational Services, Inc., Wash-

ington, D.C. Bell provides “profes-

sional assistance in program planning
and development” for educational in-
stitutions and for educational subsidi-
aries of business and industry. Al-
though terms of the acquisition were
not disclosed, it was revealed that Bell
will operate as a wholly-owned subsid-
iary under present management. CAI
Pres. Swen A. Larsen stated that Bell’s
“professionalism in the field of educa-
tion will enable Computer Age Indus-
tries to expand its capability of provid-
ing the finest in training in all areas
where computer skills are needed.” . . .
Computer Counseling, Inc., Baltimore,
has acquired Trionics Engineering
Corp., Reisterstown, Md., for an un-
disclosed amount of cash and stock.
Trionics, a missile-oriented research
design and technical publishing com-
pany, will continue to be administered
by present management, and will op-
erate as a subsidiary. . . . Randolph
Computer Corp. has established a
wholly owned subsidiary, Randolph
Computer of Canada, Ltd., Toronto, as
the firm’s first corporate subsidiary

outside the U.S.; like its parent, RCC
Ltd. will specialize in leasing IBM
equipment.

@ EDP Technology’s plan to buy
Cornell Aeronautical Laboratory for
$25 million has been stopped, at least
temporarily. State Supreme Court Jus-
tice Frederick Marshall issued an in-
junction last month that bans comple-
tion of the sale until its legality has
been determined. Earlier, State Attor-
ney General Louis J. Lefkowitz, acting
at the request of the state atomic and
space development authority, had in-
sisted the lab couldn’t be sold because
it was given to the university as a gift
by Curtis-Wright and other aircraft
manufacturers, who wanted the facili-
ties used to benefit their industry.

@ PL/1, currently available for 360
series machines 25 through 85, will be
put out in a model 20 sized version in
the second quarter of 1970, IBM an-
nounced. The model 20 language pro-
cessor will be disc resident, and will
require a minimum of 16K bytes of
core storage.

@ Pillsbury Corp.’s, Call-a Computer
division, which bills itself as the
world’s second largest time-sharing
service organization, has signed an

‘agreement with National Payroll, Inc,,

to market NPI’s payroll services and
incomie tax accounting packages. The
programs will be offered to the public
accounting professionals in 23 cities in
the midwest, south, eastern seaboard,
and Los Angeles areas.

@ Astrocom Corporation is a new St.
Paul-based company making data

" communications systems and offering

services relating to installation and
maintenance of such systems. By April,
the first system is expected to be ready
and will consist of on-site (such as a
factory, campus, or other small area)
land lines (non-common carrier),
transmitter, receiver, and modems for
computer data movement. Transmis-
sion may be between computers or be-
tween remote terminals and comput-
ers. Later systems are being developed
that could use land lines for up to 20-
mile distances, and still later systems
will use transmission other than land
lines or coaxial cable. Astrocom’s offi-
cers are: Lawrence Kuller, president,
who came from Computer Communi-
cations Inc., Huntington Beach, Calif.;
Earl J. Hansen, vp of manufacturing
and treasurer, who had been project
manager at CDC; Sidney N. Jerson, vp
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of development and secretary; and
Robert E. Rife, vp of marketing.

@ De La Rue Bull announced instal-
lation of the third and fourth GE 235
time-sharing systems in Great Britain,
at Acton and Manchester. The firm,
which is a part of GE’s Information
Systems Group and supplies a com-
plete line of hardware ranging from
keypunches to computers, also an-
nounced its name is changed to
G.E.LS. Ltd. It is 50% owned by Bull-
GE, 25% by De La Rue Corp., and
25% by GE. -

@ Time-Sharing Enterprises, Inc.,
Philadelphia, publishers of the Time-
Sharing Industry Directory, has en-
tered the time-sharing applications
area. The firm will assist clients in de-
signing and implementing time-shar-
ing applications. Pres. Alan G. Ham-
mersmith stated that “the many time-
sharing systems available today offer a
variety of capabilities and costs. Since
we do not operate such a system, we
are in an excellent position to select
the best system for a given applica-
tion.” ’

@ University Computing Company
(Great Britain) Ltd., a subsidiary of
the Dallas, Texas, firm, has opened a $3
million Univac 1108 installation in
London to provide on-line services to
customers in Switzerland, Holland,
Germany, France, and Belgium. The
installation is claimed to be the first
service bureau linking overseas cus-
tomers on-line to a cpu. UCC Great
Britain also operates a Univac 1107-
based center in Birmingham.

@ Honeywell has introduced a “sim-
ple CAI system” that provides student-
teacher interaction and helps reduce
the cost of computer-assisted instruc-
tion. Basic configuration includes a
model 1200 cpu with 32,768 charac-
ters of main memory, three mag tape
drives, one disc drive that stores and
retrieves 9.2 million characters, and six
Visual Information Projection (VIP)
terminals. Since this hardware is ca-
pable of processing administrative
data, schools can do R&D work on
CAI without incurring the sometimes
prohibitive high cost associated with
equipment dedicated to CAI The ap-
plication package uses Honeywell’s
Author Language (HAL), which in-
corporates routines that “liberate”
instructional programs written in
COURSEWRITER and COURSEWRITER I
and requires no previous computer or
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programming experience by the teacher.
The computer keeps records on each
student’s progress and prints out re-
ports on request, enabling the teacher
to monitor student progress.

@ Factsystem, Inc., Chicago software
house, has changed the marketing pol-
icy of its Factsystem—a management
information system—so that it is avail-
able in modules on one-year leases.
Previously, the firm had offered the
system only as a complete package or
for use at its own service center. The
change is from $150K license fee or
$5K monthly rental long term for the
whole system to a $1K minimum rent-
al per month for a portion of it. Other
sections may be added as completed
and a major portion of the term lease
paymernts may be applied to perma-
nent licensing of the system. It oper-
ates on an IBM 360, under DOS, re-
quiring 65K core; 10 modules will
eventually be available.

@ The Association of Data Processing
Service Organizations, Inc., has estab-
lished a Time Sharing Section which
will be composed exclusively of time-
sharing companies, with a chairman,
vice chairman, and secretary elected
from its membership. Each member
firm will also be a member of abapso.
The section began in December with
five members, three of which were al-
ready ApAPso members; expansion to
about 30 firms is expected, according
to abpapso exec vp J. L. Dreyer. He
stated that the t-s companies had con-
sidered forming an independent t-s as-

sociation, but had accepted ADAPSO’s

offer of a t-s division instead. Dreyer
noted that any statements originating
in the t-s section would be designated
as such, in an effort to avoid problems
of conflicts of interest between the t-s
firms and other ApAPso members.
However, he felt both groups would be
in substantial agreement on most is-
sues.

@ Standard Memories, Inc., Sherman
Oaks, Calif., is how offering its Ecom
2.5 line of core memory systems at a
30% reduction in price, with a unit
sales tag of $2,469, compared to the
former price of $3,579. According to
Bill Barnes, vp marketing, the cost will
be around 2¢ per bit in moderate pro-
duction quantities, which is less, he
contends, than many users are now
paying for core stack alone. The move
was made possible, said Barnes, by re-
cent volume purchases of Ecom 2.5,

many software

problems have
already been solved,
CAN YOU FIND THE
SOLUTION?

Information Processing
Journal puts the answers right
at your fingertips. Our staff
reads hundreds of publications
each month from all over the
world, including periodicals,
government reports, confer-
ence proceedings, books, dis-
sertations, and patents. All
items of interest to EDP soft-
ware users are abstracted, in-
dexed, cross-referenced, and
published monthly in /PJ. Re-
sult . . . an invaluable tool to
heip you solve software prob-
lems. On your desk, or in the
reference library, IPJ gives you
the information you need to do
your job faster and more effi-
ciently. So stop wasting time
and money solving problems
that someone has solved for
you, write for more information
about /nformation Processing
Journal, the abstracts journal
that searches the literature of
the world to make your job
easier. Then have a talk with
your reference librarian.

Cambridge Communica-
tions Corp., 1612 “K” St., N.W.,
Washington, D.C. 200086, U.S.A.

CAMBRIDGE

COMMUNICATIONS
CORPORATION
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news briefs

which, in turn, enabled the firm to
make volume buys of components.

@ ITT Data Services has opened a
center in Chicago that offers time-shar-
ing, batch processing, and program-
ming services, and is equipped with an
IBM 360/50. ITT Data Services also
announced consummation of an agree-
ment with Scientific Resources Corp:,
Philadelphia, for exclusive rights to
market rorce-t1 (FORTRAN Conver-
sational Environment), a time-sharing
software package developed by SRC
subsidiary Honig Time Sharing Asso-
ciates, Inc., Hartsdale, N.Y.

@ The Sumitomo Bank of California
claims to be the first in the state to
fiilly computerize savings deposit
passbook processing. Using two NCR
315 systems, one in the Los Angeles
area and one in San Francisco, the
bank processes its eight branches
passbook accounting on-line: A teller
keys in the account number of the
passbook, along with the deposit or
withdrawal information. Central files
are updated with the new totals, and
the customer’s passbook is imprinted

with the new balance. Should a non=
passbook entry have been made at
some other time, or should the cus-
tomer have an interest payment com-
ing, the passbook is automatically up-
dated by the system. A typical transac-
tion time is as little as half a second for
4 verification only.

@ There’s.cheery news for clients of
the Federal Bankruptcy Court in Bir-
mingham, Ala., who might otherwise
be discouraged: the court has installed
a 360/20 dnd it is “guiding 6000 debt-
ors along a computerized path toward
financial stability.” The court claims a
reduction in administration costs to 5%
from 8% of the debtors’ payments and
an increase in successful debt retire-
ment from 60% to 80% of the payers.
The machine handles accounting and
determines priority of payments, thus
giving the creditors a feeling of securi-
ty.

@ IBM has announced new software
for the 360/25, desigrned to make it
easier for 1400-series users to move up
to a 360/25. The new package will al-
low 1401, 1440, 1460, and System/
360 programs to run in a single job

- stream under the multiprogramming

facilities of DOS/360. The feature,

scheduled to be available in the second
quarter of 69, is used in conjunction
with Compatibility Support/30, a pro-
gram that permits emulation of 1400-
series programs on the /25 as well as
the /30. An increased selector channel
speed will permit attachment of 2401
mag tape units with a rate of 60K bps,
double the present maximum rate for
the 360/25. This feature will be avail-
able by next month. At that time, an
addpter that permits direct attachment
of an 1100-lpm printer will also be
available, at a rental of $60/mo., or a
selling price of $3,048. At present,
only a 600-lpm printer may be at-
tached directly to the 360/25 without
the use of a separate control unit.

@ Logic Corp., Haddonfield, N.J,,
has concluded an agreement with
Manufacturers’ Lease Plans, Inc.,
Phoenix, to undertake exclusive leas-
ing of LC-720 multiple-terminal key-
to-tape and key-to-disc systems. A long
term lease/purchase agreement for a
50-keyboard key-to-disc system valued
at $235K would cost $5,475/mo.,
while a short term lease would be
$6,800/mo.

o ‘Bufrough's 5500 users opened up
their latest Mark IX (operating sys-
tem) package around. Christmas time

soroban

THE COMPUTER WITH A FUTURE

AAMCO°TALKS DOLLARS AND SENSE

Here at last, the computer that’s guaranteed not to become obsolete!

Consider some of the advantages of this low cost, fifth-generation
computer:

Solid state throughout — and random access too!

Never down for engineering changes. *

Free 2nd and 3rd shift usage.

No programming skill required

Low power requirements — air conditioning optional.

No peripherals needed — data is entered direct.

Low speed — you always know what’s going on.

Not supported by OS, DOS, TOS or ROS - thank goodness!

Fits on any desk — with or without raised floor.

And we're not kidding eithef. This modern adaptation of the Abacus,
the Soroban, is unsurpassed as a low-cost desk calculator. You'll be
fascinated by what you can do with this amazing tool. Addition, Sub-
traction, Multiplication, Division, Square root, Decimals, all are easy
on the Soroban. Simple to learn, fast to operate, it requires no special
skill to use.

Sturdy, beautifully crafted of fine hardwoods, this intriguing device
will give you many years of service. Comes with free instruction book-

Boland Enterprises, Box 141, Vestal, New York 13850
Please send Soroban(s) Glass display case (s)
{Enclosed is I check, [Imoney order)

New York State Residents add 2% Sales Tax —

TO EXPERIENCED EDP MEN

With all that work you put in and all the problems you
face one thing just doesn’t figure. Why aren’t you draw-
ing top dollar?

Just for the record, top dollar means $20,000-$30,000-
$50,000 annually for owners of AAMCO Transmission
Centers from coast to coast. No automotive ability re-
quired. But you must have a good head for business
and the burning ambition to make the kind of real
money you're worth. The world’s largest chain of fran-
chised transmission centers takes care of the rest.

Get the full story now. Send for AAMCO’s free il-
lustrated Prosperity Plan. Put your years into  high
gear now!

Write us right away or call collect 215-265-6000.

AAMCO Transmissions
Department N

651 Allendale Road

King of Prussia, Pa. 19406

 TRANSMISSIONS

Name
Address
City, State Zip
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and—much to their surprise—found
mod 6300 cosoL and ALGoL compil-
ers. Funny thing is users aren’t expect-
ing their 6500’s until at least spring.
Nevertheless, they can work with the
compilers since filters are provided
which permit compiling on the 5500,
though not execution.

@ Leasing firm Greyhound Computer
Corp. has entered the time-sharing
services field through the newly es-
tablished Greyhound Time-Sharing
Corp., Chicago, headed by Ryal R.
Poppa. The new firm is actually
88% owned by GCC and 12%-owned
by Data Architects, Inc., Waltham,
Mass.

shortlines . . .

The Norwegian ship classification
company Det norske Veritas has or-
dered a Univac 1108 system to be in-
stalled August/September. The com-
pany’s recently formed subsidiary,
Computas, will run it as a service bu-
reau using remote terminals through-
out Scandinavia, and time-sharing ser-
vices are expected to be offered. The
Norwegian Computing Center’s 1107
and service bureau operations will be
completely taken over by Computas.
... First purchaser of Scientific Control
Corp.’s new 6700 time-share computer
is Information Industries, Inc., Los
Angeles, who plans lo use seven more
of the systems over a two-year period.
The $24 million system will be in-
stalled late this year. . . . The National
Institute of Law Enforcement and
Criminal Justice has announced a
grants program, Exercise Acorn, for re-
search in the areas of crime prevention
and control, corrections and the ad-
ministration of justice. Proposals must
be submitted by April 15 to Institute
director Ralph G. H. Siu, U.S. Dept. of
Justice, Washington, D.C. 20530. . . .
First delivery of an NCR Century 100
system to an educational institution
has been made to San Jose City Col-
lege (Calif.). ... Com-Share Inc., Ann
Arbor t-s firm, has a nmew affiliate in
Computer Sharing of Canada, Toron-
to. . . . Diebold Computer Leasing,
Inc., announced it had more than $130
million of computer equipment under
lease at the close of 1968. . . . Time
Share Corp., Hanover, N.H., received
the: first Hewlett-Packard Model
2000A to be delivered to any custom-
er, the first of five ordered by the firm;
each will accommodate up to 16 simul-
taneous users. . . . Computer Investors
Group, Inc., Larchmont, N.Y., leasing
firm; has established offices in Canada,
England, Germany, and Italy after
raising $12 million in Euro-dollar
bonds. The firm expects a volume in
excess of $50 million in European
business this year. n
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‘into the

Remex made

_ Its name

in other people’s
businesses.

numerical
control sys-
tems of leading
manufacturers and you'll
find Remex reader/spoolers.
For the same reason you'll
find them in automatic test
equipment and computer
systems. Remex gives you
predictable reliability. It
isn't uncommon to run 200
million characters without a

ME.

single error.
Because there are

no contacts to wear out.
No problems with dust or
noise. Nothing but time
tested components in every
piece of equipment. Call
213-772-5321, or writé
5250 W. El Segundo Blvd.,
Hawthorne, Calif. 90250.
We'll send you our free
booklet, "'Choosing Punched
Tape Readers."E(L_o:@

REMEX ELECTRONICS

A DIVISION OF EX-CELL-O CORPORATION
CIRCLE 74 ON READER CARD
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system
spotlight

This is

one of a series

of descriptions of new
computer-based systems
of general interest.

The equipment discussed
is already installed

and operational.

Information for this series
is invited.

Applications submitted
should involve a
computer as a controller.

radio

astronomy

Air Force Cambridge Research Laboratories

Waltham, Massachusetts

Apollo astronauts may be subjected to
dangerous solar radiation while work-
ing beyond the protection of the earth’s
atmosphere and magnetic field. This
will be a year of unusual solar activity,
including predicted “proton showers”
which present some of the same radia-
tion hazards associated with large-scale
nuclear explosions.

‘computer and peripherals

IBM 1800 processor
16K words of core memory,
2 usec cycle time
12 levels of external interrupts
4 data channels
digital and digital-analog
channel adaptors
card reader/punch, mag tape
Astrodata time code generator
Logicon operator’s panel

application

One of the instruments at the Pros-
pect Hill Radio Observatory in Wal-
tham, Mass., is a 29-foot parabolic
radio telescope used for studying the
sun, moon, planets, and celestial radio
sources, and for experiments in illi-
meter wave radio transmissions. The 35
GHz, 8 millimeter wave bandwidth to
which the antenna is sensitive is being
examined for high data rate transmis-
sions, for high resolution and precision
radar, for examining and mapping at-
mospheric conditions including clear
air turbulence, and for experimentation
leading to the prediction of solar flares.

This latter application, the examina-
tion and prediction of solar flares, is of
immediate importance to the Apollo
program. After some — but not all —
solar flares, 'streams of protons are

The control and receiving equipment for the radio telescope includes a specially-
filtered tv monitor and a Logicon-designed operator’s control panel.
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emitted from the swface of the sun.
These extremely hazardous “proton
showers” are absorbed and deflected
by the earth’s atmosphere and mag-
netic field, but astronauts will not be
thus naturally protected. To reduce the
chances of their exposure to such
showers, the Air Force Cambridge Re-
search Laboratories (AFCRL) are at-
tempting to develop a technique to
predict these occurrences. Given ad-
vance warning of a shower, astronauts
could either be returned to earth or
could face their spacecraft’s engines to
the sun to shield them from the radia-
tion stream.

Prior to the installation of the IBM
1800-based Antenna Controller-Pro-
cessor System, the 29-foot antenna was
positioned through punched tape-con-
trolled servos. Normally, several days
were required for the generation of
the punched tape, which was created
from ephemeris data (geocentric celes-
tial coordinate position data) on an
IBM 7044-7094 system. However,
since solar flares and their correspond-
ing high temperature areas often last
only a few minutes, a faster antenna-
positioning system is now required.
The positioning system’s accuracy is
also very critical. Although the areas
of interest on the solar surface are
roughly the diameter of the earth, they
are small and elusive viewed from a
distance of 93 million miles.

Logicon, a San Pedro, Calif., systems
engineering and computer sciences
firm, contracted to design and supply
a computer-driven antenna positioning
system and its requisite software at a
cost of about a quarter of a million
dollars. The system they installed is
capable of monitoring 250 programmed
points on the sun, and provides for
“jump mode” positioning to any other
point, homing in on the 2 arc-degree
target in increments of 4.95 arc-sec-
onds. This resolution is roughly equiv-
alent to pointing within 1% inches of
an object from a distance of a mile.

hardware

In operation, inputs are supplied on
punched cards for the atmospheric
pressure, humidity, temperature, and
dew point—all critical factors in the re-
fraction of 8mm radio waves — and on
the object to be tracked and the track-
ing mode to be employed. Ephemeris
data from the Nautical Almanac Office
of the U. S. Naval Observatory is sup-
plied on mag tape. Further positioning
inputs are manually entered through
the Logicon-designed operator’s panel.
The Astrodata time clock serves as a
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fourth input source, providing 40 milli-
second pulses for updating the ephem-
eris data. :

Output commands are transmitted
to the servo-controller through two
parallel 18-bit registers. Shaft encoders
on the drive mechanism relay the ac-
tual positioning results to the operator.
In the future these shaft-encoder sig-
nals may be returned to the 1800 for
closed- loop corrections.

The radio signals received are trans-
lated by radiometer gear into tempera-
tures, are printed and strip-chart re-
corded, and are sent to the Air Force
Solar Forecasting Center in Colorado
Springs, Colo.

software

Thirty resident subroutines, 10 in as-
sembly language and 20 in FORTRAN 1V,
perform transformations of the geo-
centric ephemeris data to topocentric

(earth surface) coordinates, and cal-
culate the servo-controller commands
after compensating for atmospheric
conditions, antenna tilt, and the earth’s
rotation. The software provides for
nine modes of scanning, including
raster scanning and rim scanning of the
sun or moon, multiple star tracking of
up to 100 stars, and drift scanning
(waiting for the desired object to cross
the path of the telescope beam). Con-
tinual interpolations are performed to
break down the 24-hour mag tape in-
formation to the 10-30 second inter-
vals at which the geometry is recom-
puted.

Basic to the operation of the soft-
ware is the interrogation of the rotary
switches and buttons on the operator’s
control panel, from where the tracking
mode selection, manual controlling,
and position command correction can
be done. ]

The surface segments of the 29-foot AFCRL dish have been individually adjusted

to be within 0.012 inch of a true parabola.
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Surprise package

FORMATTER —a new kind of
software package. 5 packs like
this, 200 cards in each.
Supporting manuals.

That's all there is. But look what

it does! It effectively converts
your line printer into a
document printer.

FORMATTER prints blocks of

data, handling page numbering,
heading and page overflow. It will
print your data in any format

you want. The programmer
doesn’t have to worry about the
layout. FORMATTER looks after

all this for him. If he wants to
change the format, he doesn’t

hoskyns

systems research

Hoskyns Systems Research Inc., 61 Broadway,
New York, N.Y.10015. Telephone: 212 9434771

have to modify his program. He's
free to concentrate on the logic.
He can consider the document
as a whole —not as a succession
of lines. It’s easy to learn.
FORMATTER allows you to
change your order of printing at
run-time. Means faster printing,
more time for new work, fewer
programs to write. FORMATTER
is a stand-alone program for use
in COBOL and Assembler
Language installations, and is
also suitable for
multi-programming. There

are only 9 operating

instructions. It’s easy to use.
FORMATTER, in short, is
incredibly time and effort saving.

CIRCLE 75 ON READER CARD

Hoskyns Systems Research

is the software subsidiary

of one of the largest consulting
groups in Britain.

FORMATTER costs $850 —a
small price for a very big
programming advantage. If you
are a DOS installation, you can
use FORMATTER now.

r---_-—-------—--
To: Hoskyns Systems Research Inc.,

61 Broadway, New York, N.Y. 10006.
I am interested in Formatter

Name

Company

Position in Company

Address




nhew products

multiple disc drive

Polishing up its one-upsmanship, CDC
has rolled out a multiple disc drive
which appears to be an IBM 2314 in a
new cabinet. But there is an added
twist. The 2314 drive operates nine
spindles simultaneously, eight for on-
line use and one as a back-up. The
CDC 841 can run the eight-plus-one
configuration, too, or a seven-plus-one
or six-plus-one or even a three-plus-

one, for a small user who plans to be-
come big. In other particulars, the
CDC seems to read the same as the
[BM unit: 1l-disc packs, 35 million
characters per disc, recording densities
which vary from 1530 bpi for outer
tracks to 2200 bpi for inner tracks, ac-
cess times of 75 msec, transfer rates of
about 400 Ke, total capacity over 1.7
gigabits.

Purchase price for the smallest ver-
sion of the system, the four-spindle
model, is around $87,000; a nine-spin-
dle version sells for about $192,000
tcompared to $244,440 for IBM’s).
The specs are comparable to IBM’s,
but that modularity factor and price
difference look like unfair competition.
CONTROL DATA CORP., Minne-
apolis, Minn. For information:

CIRCLE 160 ON READER CARD

disc drive

“Compatible” is not a strong enough
word, apparently, for the relationship
of the Model 1100 disc drive to the
IBM 2311. The 1100 is meant to be an
exact copy of the IBM unit, offering
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not only compatible specs, but also an
identical cabinet on which “only the
name has been changed.” Using the
same IBM 1316-type pack, the unit is
rated at 156 Kbps transfer rate, 75
msec average positioning time, and
12.5 msec average latency time. Leas-
es are available. LINNELL ELEC-
TRONICS, Pennsauken, N.J. For
information:
CIRCLE 161 ON READER CARD

audio response unit

Talking to computers is becoming an
increasingly popular national pastime.
Recognizing this, and also recognizing
that many users do not require the
voice answer-back capabilities of large
audio response units such as IBM’s
7770, this firm is offering a modular-
ized audio system which performs the
answer-back function for as few as
eight lines. Digitalk hears inputs in
binary from a computer and composes
answers from its 31-word or phrase vo-
cabulary.

The Digitalk drum, which contains
the recorded voice messages, uses fixed
heads over 31 tracks; each track may
contain one word recorded three
times, or a phrase. The resulting sys-

At one time data processing opera-
tions were small and close to their
primary users. The introduction of
second generation machines saw a
move toward decentralization, a
pooling of resources that took the
computer further from the end user.
The present trend is to bring the
data processing equipment back—
call it a return to the suburbs—in
the form of a remote terminal or lo-
cal satellite computer. One such lo-
cal terminal and peripheral control-
ler is the DCT-132, a storéd-pro-
gram 2K or 4K byte machine with a
21-instruction repertoire.

As a terminal, the DCT-132 can
transmit or receive at 2,000 to
4,800 bps and control an ASR-33
tty, a 100 ¢cpm card punch, a 300
Ipm line printer, and a 200 cpm
card reader, or any smaller configu-
ration. The card reader and punch
are Data Products devices; the print-
er is Analex’s. As a “satellite,” it can
perform off-line services such as
card-to-printer  or  card-to-paper
tape or keyboard-to-card punch.

In addition, the DCT can be con-
figured as a message concentrator,
in which case it is called a DCT-32.
In this capacity it is capable of con-
centrating up to 32 low speed lines
(110 bps or less) into one 4800 bps
communication line, or of packing
medium speed (up to 1200 bps)
asynchronous or high speed (up to
2,400 bps) synchronous lines.

The 2K or 4K bytes of 2 usec
core are augmented by 32 bytes of
read-only memory. In addition, the
first 1K block of memory is treated
as read-only unless otherwise de-
sired by the operator. The operat-
ing system provides for indirect ad-

“Texas. For information:
CIRCLE 162 ON READER CARD

dressing, nesting of indirect ad-
dresses, and automatically updated
memory pointers. The cpu uses four
registers (address, location, mem-
ory data, and accumulator) and
two half registers of four bits each
(“save” and “operation”). A single
I/O channel is provided, but the

first five bits of the 8-bit operand
are a device code which is recog-
nized by the device controllers.

The DCT-132 is priced at
$16,300 for the base configuration
including the line printer. The card
reader runs $4.500; the punch
$7,500. Base price on the DCT-32
configuration is $7,000. SCIEN-
TIFIC CONTROL CORP., Dallas,
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Just what,

exactly, is .
Segmented-Level

Programming?

Come to our Seminar and let us explain. But
briefly, Segmented-Level Programming is a new
and coherent technology for program-design, pro-
gramming, testing and documentation. It is
designed to solve the insistent problems facing
anyone developing complex software or applica-
tions systems, namely:

how to avoid enormous penalties in machine time
and elapsed time during testing ® how to ensure
thattesting really /sthorough—that the bugs are out
when you go live e how to ensure that
program modifications do not generate new
errors ® how to re-allocate programming staff to
meet urgent deadlines @ how to increase both
productivity and job satisfaction for your program-
mers ® how to measure, day to day, the exact
progress ‘your teams have made towards their
goals @ how to pass on to each new programmer a
completely thought-through methodology which
will immediately raise his performance level.

In 1965 we formed the view that available
programming techniques had hardly advanced in
the previous six to eight years. We therefore set up
an experienced team to develop a value engineering
approach to programming, concentrating on
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Michael Jackson, who majored in
classics at Oxford and mathematics
at Cambridge, England, heads up the
team of computer scientists who will
speak at the Hoskyns seminar. His
publications include contributions to
Datamation in April, 1967 and
February and May, 1968.

CIRCLE 76 ON READER CARD

Assembler Language under DOS on the 360.
Segmented-Level Programming is the result: for
over two years we have used it exclusively when
building both software and applications program
suites. Ourcontinuingresearchintonew approaches
to programming has convinced us that today SLP is
the only rational way to write programs. '
Segmented-Level Programming is:

a concept; an approach to segmentation in which
the problem, the program, and the data have the
most effective relationships one with another e
a methodology for implementing the concept:
a comprehensive set of standards e a family
of macro-instructions to provide the facilities
for linkage and for dynamic storage allocation e
a special testing package.

We shall be describing SLP in detail, examining
how it can be introduced into a busy installation,
and discussing a case history, at a seminar in the
Americana Hotel, New York City, on
Thursday, March 27th. The principal speaker
will be Michael Jackson, Technical Director of
Hoskyns Systems Research Limited, the software
company in the Hoskyns management consulting
group.

For full particulars of the Seminar, and more
information about SLP, mail us the coupon below.

hoskyns
systems
research
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tem conforms to EIA specifications RS-
232-B.

An 8-line, 31-word or phrase base
system sells for under $9,000. This
price includes decoder electronics. If
the base system is not large enough, its
vocabulary may be expanded in 31-
word increments, and its line-handling
capabilities may be increased in any
amount. A 256-word memory, for in-
stance, without decoder -electronics,
would sell for about $14,000. Addi-
tional bins, for attaching up to 16
communications lines each, run
$3,200. METROLAB, San Diego,
Calif. For information:
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mos/lsi terminal

Up to 15 1/0 devices, including card
readers and punches, discs, tapes,
printers; and crt displays, may be on-
line to one “fourth generation” CP-4
remote communication terminal. The
sending computer can route its trans-
mission to any one of the devices, ob-
viating the need for a computer-based
controller on the receiving end, and
therefore reducing the equipment cost,
the manufacturer claims. The CP-4s
standard code is Escpic, but it also
speaks asci and asci-8, if desired,
and automatically converts IBM 360
card code to any of these. Its language
features were designed to make it
compatible with the IBM 2780 termi-
nal.

The standard 400-character »os/
Lst memory of the CP-4 is expandable
to 1200 characters. Other standard
features are: automatic answering,
switchable code conversion, and auto-
matic data compression through a for-
mat card.

A 16-bit cyclic check code is used
for error detection in EBCDIC transmis-
sions; vertical and longitudinal parities
are used for the optional ascir codes.
Various control characters are added
to transmissions to further assure data
validity. Transmissions in error are
automatically resent, and transmission
speeds are determined only by line

" speeds.

The CP-4 is offered with a 315 Ipm
printer (the Potter HSP-3502), which
prints 120 or 132 columns in the stan-
dard configuration, but may go to 160
columns optionally. The standard card
reader (Burroughs A594) is rated at
300 cpm. The Teletype Inktronic Tele-
Printer is also available.

With the line printer and reader, the
CP-4 is priced at about $40K. DATA
COMPUTER SYSTEMS, Santa Ana,
Calif. For information:
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key-to-four tapes

In many key-to-tape systems, iput
data from a key station is recorded on-
to Y%-inch mag tape and must be con-
verted to full-size tape reels before it
can be input to a computer. In most
key-to-tape  applications, including
those using the ¥%-inch as well as the

JM-inch tapes, input data from several

key stations must be “pooled” onto one
reel to efficiently use the computer
time. This system, the series 6000 Data
Display Recorder System, records in-
put data from several key stations di-
rectly onto one %-inch tape without
an intermediate pooling step. Up to 12
of the recorders can be linked to a rack
of four tapes through a single control-
ler, allowing any of the 12 operators to
add data to any of the four tapes si-
multaneously.

The input system is built around a
module of four stations. Given this con-
figuration, the crt display screens at
each station can work with up to the
full complement of 1,024 characters—

including a keyed-in or tape-loaded
facsimile of the source document—
which the crt is capable of displaying.
In a six-station system, the maximum
character display is reduced to 512
characters; in a twelve-station system,
the display falls to 256 characters . . .
still plenty for most data input needs.
On pushing a “record” button, the full
display of input data is transferred to
any of the four tape recorders chosen.

A Y-inch tape cassette is used to
store the key station’s programs; up to
30,000 characters of input formats
may be stored on a single tape, in any
number of “programs.” Once the pro-
gram to be used is loaded into the sta-
tion’s memory, the cassette can be re-
moved.

A basic series 6000 system, includ-
ing a tape rack with one tape, a con-
troller, and a 256-character display
capability, leases for about $190/mo.,
or sells for about $6,850. SANDERS
ASSOC., INC.; Nashua, New Hamp.
For information:
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key-to-tape cartridge

The MAI 100 Data Transcriber is an-
other in the plethora of new source-
data-to-magnetic-tape conversion units.
The device consists of a 64-char-
acter keyboard similar to an 029 key-
punch; an 80-character core memory;
and a dual vacuum capstan tape drive.
MALI claims a significant advantage of
the Transcriber is the use of a “unique”

self-threading tape cartridge which
holds standard 8%-inch tape reels or 6-
inch minireels. Model 1, for 7-track
tape, is available in 556 or 800 bpi
versions, with 200 bpi capability an
optional feature on the 556 bpi unit.
Model II, for 9-track tape, is available
at 800 bpi only.

The Transcriber operates in five
modes, selectable via a five-position
switch: program entry, program ver- .
ify, search, data entry, and data verify.
Key functions remain constant in all
modes. To verify, the operator re-en-
ters source data into memory; when
the Transcriber detects an error, a
warning light informs the operator,
who then presses the “correct” key, en-
abling her to rewrite, adding one char-
acter to memory.

The basic unit uses an array of 35
light-emitting diodes which display
the column desired and the data con-
tained in the column in alphanumeric
form (like the similar units of San-
gamo, Sycor, Vanguard and Viatron,
but unlike Honeywell, Mohawk, and
Potter, which display digital readout).
An optional crt displays 80 or 160
characters.

The unit is designed in a sufficiently
modular form so that the crt may be
field installed on the basic unit, should
the user desire to add the crt later. A
printer which will attach to the Trans-
criber is also planned. The 100 could,
it is claimed, be used as an input ter-
minal without the tape deck.

Model I will sell for $5800, and rent
for $145/month; Model 11 will sell for
$6400, rent for $160/month. Most
competitive units are in the $7000
range, with the exception of Viatron’s
cut-rate System 21, which will only be
rented. Like Viatron, MAI has de-
signed and will market its key-to-tape
unit, while another firm does the man-
ufacturing: the Data Transcribers will
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We can prove Keytape
is more productive
than keypunch.

And you're still punching
ards? '

T == T
Tell it to me. , .

Street
I You say a Keytape unit can increase my. productivity by Gty State Zip
I 30% on the average. Fine. And that my computer can

. . Wellesley Hills, Mass, 02181,
cords data directly on magnetic tape. Instead of punch e, estey Hills, Mass. 0

read input up to ten times faster. Because Keytape re- Send to Honeyweil Communications and Data Products Division, I
cards. O.K. You talk about how easy a Keytape unit is Th h o |
to learn and.run. All right. You tell me the details. Send eOf erComprer CompOnY' |
me your 40 page description manual right away. Honeywell

=) = NN I . .

r L
a Sellittome.
v ? <72 w— V001
I Sure, You've sold me on what a I ‘ N S‘ Wit mm,,
great idea Keytape is. Now's , 3 = WW
your chance to sell me a Key- SRy
tape unit. ' I
Send me your 40 page descrip- I &
tion manual and tell me where S
| can see a demonstration. Jin §
I Name l U"""\
Company.
You've sold me.
Street _ | want to replace
my Keypunch
City units. '
State Zip Send me a Keytape
Send to Honeywell Communications salesr_nan ina hu"y'_
and Data Products Division, Welles- Sock it to me. Sock it to me. Sock it to me.
ley Hills, Mass. 02181.
‘ Na
The Other Computer Company: 1 . me
Honeywell ompany
Street
N BN city_ state zip
s ' . ' Send to Honeywell Communications and Data Products Division, Wellesley Hills,
Mass. 02181.

The Other Computer Company: I

Honeywell
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be built by Digital Information De-
vices, Inc., Norristown, Pa. First de-
liveries will be in mid-year. MAI
EQUIPMENT CORP., New York,
N.Y. For information:
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key-to-tape

Since maintenance is included in the
$150/month lease contract for the KB-
600 Datascribe, the full-size key-to-
tape unit will not be offered outside of
Southern California for a few months.
The 800 bpi key recorder unit will
handle 10%-inch reels and provides
standard key-to-tape features such as
record and verify modes, error search
and correction and at a base price of
$7,500. Optional features to be an-
nounced this quarter include data
“pooling” from several units to one
tape and additional - stored-program
capacities (four programs will be
stored internally rather than two).

The Datascribe displays column and
character last keyed for visual verifica-
tion; data seen to be in error can then
be re-keyed. An error search can be
made at speeds up to 32 ips if the vis-
ual verification is missed; and, finally,
the verify mode serves to correct those
errors which pass the originating oper-
ator. Record sizes for the 7- or 9-track
tapes may extend to 200 characters;
longitudinal, lateral, and bit-by-bit va-
lidity checks are made on the charac-
ters in those records. VANGUARD
DATA SYSTEMS, Newport Beach,
Calif. For information:
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key-to-tape
Professing that there is no reason for a
key-to-tape station operator to see the
record she is inputting, the makers of
the Series 7500 (7-track) and Series
9500 (9-track) key recorders do not
show even one character of the input
record to the originating operator, only
the column position. Should the oper-
ator suspect that she has keyed in an
error, she may backspace and key over
the incorrect character, at which time
the original input or correction is vis-
ible to her in a %-inch format. Such
error correction is made more easy for
her through the incorporation of fast
forward scan and fast reverse scan
keys. In many key-to-tape systems the
operator is forced to skip character by
character through the record in error,
once she has located that record; with
the Series 7500 or 9500, the skip is
performed at 5 cps automatically.

The Data Tape Systems contain a

February 1969

How to flag a bus. 1975 style.

One of the big headaches facing city
administrators today relates to present
and future transit needs.

Logicon, one of the nation’s most
respected computer sciences companies,
is applying its creative ingenuity in
many ways to help solve these critical
problems. For example, Logicon is cur-
rently under contract to investigate
methods of scheduling buses by com-
puter. In this way, it is anticipated that
more effective service might be given to
passengers while simultaneously lower-
ing the total cost of the system. Apply-
ing new and creative thinking to the
age-old transportation problem, Logicon
scientists have devised a practical new
way to identify the exact location of
public transportation vehicles on city
streets using conventional telephone
transmission lines for communication/
control. In order to better evaluate new
proposals for rapid transit, Logicon is
able to simulate on a computer the de-
tailed traffic picture at any time of the
day—and then introduce such elements
as crowded sports events, “rush hour”
traffic and bad weather.

Using unique computer techniques,
Logicon is also able to help municipal
and state governments more effectively
administrate their hospitals, evaluate

their budgets, control their construction
and maintain/retrieve their records.

Logicon is different from other com-
puter companies. First, it provides com-
plete computer services—analysis,
design and implementation—all in a
single organization. Second, prime
emphasis is placed on cost effectiveness
in relation to each customer’s individual
working environment. Finally, Logicon
uses unique simulation techniques that
curtail the common “trial by error”
shakedowns that so often haunt new
computer installations.

For more information about Logicon,
you are invited to contact Mr. James
Fisherkeller, Director of Marketing, at
our corporate headquarters.

N

W LOGICON

Los Angeles, San Diego, Washington D.C.
Corporate headquarters: 255 W. Fifth St.,
San Pedro, California 90731

PROGRAMMERS, SCIENTISTS AND ENGINEERS
—In addition to a stimulating environment, Logicon
offers unique profit sharing/stock purchase opportu-
nities. To inquire about positions in the Los Angeles,
San Diego, or Washingtaon, D. C. areas please write to
G. G. Kellenberger at the corporate headquarters office.
(An equal opportunity employer.)
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cassette of computer grade certified
.150-inch tape for intermediate input
collection. When it is desired to trans-
fer that input to a full-size tape, the
transfer is initiated from controls at the
Data Accumulator, which acts as a
pooler. Data can be transferred by
manually controlling the Accumulator,
or by presetting its controls to access
the key stations in a predetermined or-
der. The intermediate cassette tapes
need not be removed from the key sta-
tion for the transfer, and up to 20 key
stations can be handled by one Accu-
mulator.

The key stations’ 8,000 characters of
delay line memory are sufficient for the
storage of two programs, various con-
trol function information, and 160
characters of input. Should more pro-
gram storage be desired, an “around
$700” option added to the Accumu-
lator makes up to 1,000 programs
available in 15 seconds to any of the
stations.

An end-of-record key allows any
size of record to be input, up to the
160-character storage maximum. A
“conditional skip” feature makes it
easy for an operator to handle various
lengths of data in a fixed-length field

without having to manually skip to the
programmed auto skip location for
short entries.

The Series 7500 and 9500 Data
Tape Systems sell for $4,995, or rent
for $99/mo. The Accumulator sells for
$8,900 in the 7-track version (or rents
for $180/mo.), and for $10,200 in the
9-track version ($200/mo.). The sup-
plier is a brand new vendor. TY-
CORE, INC., Chelmsford, Mass. For
information:
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key-to-disc system

In the data entry field, coming up to
compete with the computer-based ver-
sions (such as Logic Corp. and Com-

puter Machinery Corp.) are the R1
. Systems, providing for key-to-disc in-
put with mag tape or direct computer

output. Seven models are offered,
R1/1 through R1/7, whose major
features are components with military-
or industrial control-rated reliability
and data entry software with 27 op-
tional extensions to permit the user to
go “far beyond keypunch functions.”

The hardware: The basic $100K
system includes eight keyboards, each
with two Nixie tubes for display, a cen-
tral processor or controller with 16K
characters of core, a 450K-character
disc drive, one incremental tape drive,
and a supervisory station (ASR-33).
The maximum system, at over $400K,
includes 32 keyboards, 65K-core cpu,
two tapes, disc unit with 7.5 million
characters (5 million for user data),
300 lpm printer, data set interface,
and interfaces to hook the R1 control-
ler with an IBM 360 computer locally
or remotely.

The cpu is Digital Equipment
Corp.’s PDP-8/1. DEC is providing a
three-rack system which includes the
cpu and Realtronics-designed, field-in-
stallable control circuitry for the key-
boards, buffer, and peripherals, which
are all at the central site. Only the key-
board, Nixies, and cable are at the oper-
ator station, which can be 250 feet
away from the system. DEC is also
building Realtronics-designed dataset
and PDP-8/I-t0-360 interfaces. The

SATISFIED CUSTOMERS

are our most important asset

BUY - SELL - LEASE

IBM Systems Individual Machines
1401 B-3 CARD 7601, 7600, 7604, 7301,
1401 C-5 (12K) 7603, 7802, 7150, 2403,
7070/74 (5K or 10K) 2402, 2821, 729, 11, V, VI,
360/30 (32K) 1403, 1402, 1406

Fast 1401

We will replace your installed

rental 1401G with a
full speed 1401

at equal cost.

Commercial Computers, Inc., with four years of
proven professional experience dealing primarily in
NEXT TO NEW computer equipment has reduced
~your RISK in buying, selling, and leasing— because
we take an EQUITY POSITION in the equipment
before offering it to our customers and prospects.
Equipment monthly rental can be REDUCED by 15
to 50%. We welcome an opportunity to include your
company among the many nationally prominent
firms serviced by CCl.

COMMERCIAL COMPUTERS, INC.

CHUCK GREENFIELD, 425 BROAD HOLLOW RD., MELVILLE, L.I., N.Y. 11746 « (516) 293-7278
ROGER HUGHES, 7855 IVANHOE AVE., LA JOLLA, CALIFORNIA 92037 < (714) 454-7161
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dataset interface, R1/43, permits 4800
bps transmission; the R1/41 computer
interface provides 133K bytes/second
transmission over a 2,000-foot line; the
R1/42 remote computer interface per-
mits 50K bytes/second transmission
over any distance.

The 64-character shock-proof key-
boards are made to order by INvac,
and the photoelectric keys are said to
have an expected life of 26 years. The
two Nixie tubes, which display any of
the 64 alphanumeric characters, are
made by Burroughs and are rated at
50,000 hours of continuous life. The

- incremental tapes, also special order,

are made by Kennedy Co. and are mil-
itary specification rated. They come in
four 360-compatible models: 7-track
at 200, 556, and 800 bpi, and 9-track
at 800 bpi, with speeds of 500 cps for
write and 1000 cps for read. DEC
makes the smaller discs for the systems
(DECDisc) and Data Disc makes the
larger models.

Software: The software includes a
“comprehensive supervisory control
system,” which acts as the executive
and permits the human supervisor,
through the ASR-33 console, to issue
commands (such as assigning a key-
board to a job), inquiries, and to call
up reports on operator production, jobs
completed, time, etc.—all allowing
“close production control.” An internal

job library contains up to 64 jobs and
192 program cards, or record pro-
grams, assigned to those jobs. Record
size can be from 1-192 characters long.
A keyboard operator can use two rec-
ord programs during any input or
verification period. The keyboard op-
erates in three modes: alpha, numeric,
and alphanumeric. Among capabilities
provided the operator are searching
the file, backspacing, overwriting, and
display. The Nixies display the col-
umns being written and the character.
The keyboard locks if there is a record
error.

Among the extensions of the soft-
ware optionally available are sort,
merge, and list (for manipulation of
the file off-line), and sequence, ex-
pand, shift and selective shift expand,
tag verify, add check, multiply check,
autoswap, autobit, and autosign. With
some of these extensions, for example,
the data inputted can automatically be
checked against a fixed file on the disc
in such applications as parts list inven-
tories; price calculations in invoices
can also be checked against the file. In
such cases the Nixies would indicate
“GO” or “NO” for errors, indicating
reentry.

The DEC PDP-8 software library
will also be available to the user.

Price. and maintenance: The Rl
Systems, available 120 days after or-

der, are available on purchase ($100K-
400K), rental (about $2K-8K), or 4-
and 3-year lease bases. A purchase op-
tion permits application of 90% of the
first year, and 75% of the second year
rental toward purchase. Realtronics,
which already claims six sales, says the
first 12 systems will be offered in the
New York area only.

Maintenance will be under separate
contract and will run about 10% of the
system rental (it varies component to
component, however). The firm in-
tends to replace all faulty elements not
easily repairable on site and says that
any part of the system will fit into a
case the size of a two-suiter so that the
repairman can carry it with him. Real-
tronics expects to market nationally

-and may contract for maintenance of

the system with an R1 supplier in
areas where it does not establish of-
fices. REALTRONICS, INC., New
York, N.Y. For information:
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1600 bpi drive

The SC 1091 tape drive handles cart-
ridges of %-inch tape, and is compat-
ible in read/write formats with the
IBM 2420. Directed by its manufac-
turer at the oem marketplace, the
drive is not plug-for-plug interchange-
able with the 2420, as it might be if di-

, Ox1de dust

‘recommended by leadmg tape head: manufacturers, prescnbed by a

broadcasting netwark, used at hundreds of data processing installation
don't lose your head; use MS-200 Magnetic Tape Head Cleaner. ‘
Price: $2.75/can in cartons of 12 16-oz ‘cans.

Trial order: 4 cans @ $3. 60/ca

miller-stephenson
chemical co..inc.
Route 7, Danbury, Conn. 06813

Prices f.0.b. Los Angeles, Chicago or Danbury, Cdnh.

U.S. and foreign pétenispendin
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rected to the end user market. The
manufacturer says that this inter-
changeability feature may be added in
the very near future.

Tape movement speed is 200 ips bi-
directionally; tape loading and thread-
ing operations are fully automatic. A
single capstan drive with vacuum col-
umn buffering is used. In operation the
oxide side of the moving tape touches
no stationary surfaces except for the
cleaner and head, which are moved
out of the tape path completely for re-
wind.

The price has not been announced,
but will probably be competitive with
the IBM 2420, which rents for
$1050/mo. POTTER INSTRUMENT
CO., INC,, Plainview, L.I.,, N.Y. For
information:
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performance monitor

Sixteen counters in the Computer Per-
formance Monitor measure either the
duration of a signal or count the num-
ber of times a signal occurs. When con-
nected to channels or devices on an
IBM 1130, 1800, or 360 series com-
puter, the information gained can be
used to evaluate the performance of
the operating system and hardware
configuration under existing job mix

A W)

conditions. A removable control panel
containing Boolean logic elements
makes it possible to measure quantities
such as cpu and I/0 overlap as well as
simpler items such as “number of
seeks” on disc or amount of core busy
time. A mag tape unit with 1,200-foot
reels is built in to collect the data
gathered from the system’s 20 mea-
surement probes. The manufacturer of
the CPM claims that the hardware/
software system can be evaluated
while in normal operation without in-
terrupting or degrading performance.
A Nixie decimal display is included for
manually checking any of the 16 coun-
ters. Price of the Performance Monitor
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is $35,000. HEURISTIC SYSTEMS
DIV., ALLIED COMPUTER TECH-
NOLOGQGY, Santa Monica, Calif. For
information:
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portable acoustic coupler
Metroprocessing Corp. of America, the
offspring of Metroprocessing Assoc.
(both are headed and staffed by Dr.
Leon Davidson), has announced its
first product, the Fone-Tone 1200
Spartan Terminal, a battery-powered
acoustic coupler which uses a standard
twelve-button Touch-Tone pad. The
1200 consists of a sound unit which
fastens to any telephone mouthpiece,
using an elastic band; an input unit,
containing the standard Touch-Tone
pad assembly; and an answer unit uti-
lizing a transistorized amplifier, induc-
tively coupled to the receiver element
of the handset. The unit is manufac-
tured by Roamwell Corp., New York,
a manufacturer of telephone equip-
ment. The 1200 comes in a carrying
case measuring 13.5 x 9.5 x 5.5 inches,
weighs 5 Ibs., and sells for $235. Com-
ponents are available separately, at
prices of $25 for the sound unit, $135
for the input unit, and $90 for the an-
swer unit with the case. Deliveries re-
quire 90 days. METROPROCESSING
CORP. OF AMERICA, White Plains,
N.Y. For information:
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small printer sans ribbon

Somewhat like a line printer in the
manner in which the paper is pressed
against the ink source, the 0769 Incre-
mental Printer is somewhat unlike any
other printer. It has no ribbon, and the
character font resides on a helical
wheel, rather than on individual ele-
ments or on a “golf ball.” The low-
speed asynchronous printer is intended
for use as part of a communications
terminal or as part of a mag tape re-
cording station, and, as such, is mar-
keted mostly to oem. Rated at up to 25
characters per second, including line
spacing, the printer forms its charac-
ters by pressing the helical wheel
against the paper, which, in turn,
presses against a “Porlon” roller ink
supply. A full 63-character set is pro-

vided; up to 132 columns per line can .

be accommodated. The manufacturer
claims that the small number of mov-
ing parts will help increase reliability.

Since the unit is directed to oem
sales, it is being offered without con-
trolling electronics, power supply or
cabinet. Scheduled to go into produc-
tion in the second quarter of this year,
orders are being taken at $1,000
in large quantities. UNIVAC DIV.,

SPERRY RAND CORP., Philadelphia,
Pa. For information:
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faster plotter

Conventional plotting programs, those
now operating on 300 increment/sec-
ond plotters, can still be used with the
DP-5 plotter, although the speed has
been increased to 1,200 increments/
second on both axes. Actually, pro-
gramming for the DP-5 remains the
same, since its pen up/pen down speed
has been increased along with its plot-
ting speed . . . to 25 ms rather than the
“conventional” 100 ms. Z-fold 10-inch
paper is used, just as on the DP-1 and
DP-3 plotters by the same vendor.
The device, which can be used off-line

with an optional drive, sells for $11,-
000, HOUSTON INSTRUMENT, Bel-
laire, Texas. For information:
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graphic terminal

Complex graphics with up to 35 lines
of 80 characters can be displayed on
the 11-inch storage display tube of the
T4002 Graphic Computer Terminal.
Manually entered characters are
shown in either of two keyboard-con-
trolled sizes at resolutions equivalent

to 400-by-300 line pairs. Additional
character sizes may be chosen as op-
tions. The terminal package includes
the 128-code usascit keyboard, crt,
character generator, and I/O interface
for about $8,500. Interfaces to the
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DEC PDP-8 and to Bell Type 201 and
202 Data Sets are now available,
others are to be included in the
product line. The basic terminal sells
for $8,000, the Bell interface is priced
at $515, including cables, and the
PDP-8 interface at $585, including
cables. TEKTRONIX, INC., Beaver-
ton, Oregon. For information:
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thermal printer

Originally manufactured for military
applications, the supplier of the Mini-
ature Page Printer claims that the
thermal printing device has achieved a

mean time between failure rate in con-
stant use of 43,000 hours. This reliabil-
ity claim should make the unusual de-
vice attractive to oem’s. The printer
operates by applying heat to a matrix-

type print head which is pressed
against heat-sensitive paper. The 5 by
7 dot matrix letters can be formed at a
rate of 300 wpm. Because of the man-
ner of printing employed, the device is
reportedly maintenance free, and
should be noiseless. The printer’s only
moving part is the paper advance
mechanism.

Weighing in at 11 pounds, the mini-
ature printer is unit priced at about
$1,900. The specially-manufactured
paper, which has built-in dyes to form
the images, is available for about
$2.50/roll. INDUSTRIAL PROD-
UCTS DIV., NCR CO., Dayton, Ohio.
For information:"

CIRCLE 176 ON READER CARD

retailing data collection -

The Span System collects data from
machine-readable  tags
merchandise or parts at remote store or.
warehouse locations, and transmits the
information by regular phone lines to a
firm’s data center, where a receiver
converts it to computer-compatible pa-
per or mag tape. Based on Digitronics
communication equipment, the Span
System is intended primarily for use by
retail chains which must collect sales
data from local stores. Kimball stated
that various types of Kimball-designed

identifying .

equipment are presently installed in
18,000 branches of chain stores, and
they foresee installation of Span Sys-
tems in about 10% of these outlets
within the next two years.

The system is said to be the first to
transmit punched tag data over ordi-
nary phone lines. According to the
firm, all the data required for opera-
tion of even a large retail outlet can be
transmitted for $1.00 per day, whereas
the average cost of mailing the infor-
mation contained in a single three
minute Span message is approximately
$2.50, including costs of handling the
data, routing it, and conversion to
computer tape, but not including post-
age.

The punched tags used by the sys-
tem are commonly prepared and at-
tached to merchandise by the manu-
facturers during the production cycle,
using a common tag format standard-
ized by the National Retail Merchants
Assn. A typical retail garment tag in-
cludes, in addition to the punched
area, the price, the size, and a code
number reflecting style and color of
the item. Kimball notes that punched
tags can “be handled, abused, and
even partially mutilated,” yet still be
read by machine.

When an item is sold, the clerk
places the tag in a punched tag reader

iy

Typing and Optical Scanning

.. For all?!

¢¢ Let Duo Computer Corp. handle your
' conversions and peak loads with
Speed, Accuracy and Economy. 99

SPEED — “DUO” will take your original material and with 21st
century electronic speed we’ll convert it into usable, clean,
comprehensive data for your permanent records. ACCURACY —
Your material is scanned and eaptured by our CDC 915 page
reader. Accuracy is guaranteed through typing and scanning.
The finished magnetic tape is ready for your use immediately.
Future changes and additions can be made on a second up-dated
tape in even less time. ECONOMY — The “DUO” method will
actually save you 30% to 40% over a standard key punch opera-
tion. PLUS, you have new flexibility for your needs never
available before.

PY IBM 360/30 Computer Time Available
for your complete list maintenance

WHEN YOU HAVE TO MOVE FAST —
MAKE THE MOVE TO “DUO”

Call or Write
Duo Computer Corporation

Division of Administrative Systems, Inc.
1925 Bellmore Avenue, Bellmore, N, Y, 11710
(516) SU 1-4833 » (212) 898-9797

CIRCLE 122 ON READER CARD
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Now your Data Processing Center can be
planned, built, and coordinated by one
organization. Our experience with EDP sys-
tems, installation and operating require-
ments eliminates dealing with individual
contractors, prevents costly errors and de-
lays and assumes complete responsibility
for installing the entire system.

This is the Total Package approach to the
construction of today’'s and tomorrow’s
Data Processing Center.

for an EDP Center that functions as well as it looks, write
for information to Mr. Richard J. Isolini (Mgr., Site Preparations)

Qe faclies inc

16 West 40th Street/New York, N.Y. 10018 -212/594-3870

*A Subsidiary of Strategic Systems Inc. SSE
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This announcement appears as a matter of record only.

52,941 Shares
Redcor Corporation

Common Stock

Private placement of these securities
has been arranged by the undersigned.

Loeb, Rhoades & Co.

January 6, 1969

This announcement appears as a mattert of record only.

Redcor Corporation

has acquired

Decade Computer Corp.

The undersigned assisted in the
negotiations leading to this transaction.

Loeb, Rhoades & Co.

January 6, 1969
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which is equipped with a 16-key add-
ing machine for entering variable data;
this unit records the data from up to 20
tags per minute on a mag tape cassette
with a capacity of 14K characters on
300 feet of tape, or, optionally, 26.4K
on 550 feet. When recording is com-
plete, the cassette is placed on a 36
cps transmitter which acoustically
couples to a telephone handset.

Data is received at the computer
center by a Digitronics paper tape re-
ceiver or mag tape receiver, the latter
available with options including 1020
or. 160 characters at 800 bpi on 9-track
tape. An optional automatic polling
option permits polling of data from re-
mote locations when the Span System
is used in conjunction with Data
Phones and optional unattended trans-
mitters.

Price of the basic Span System, in-
cluding tag reader, recorder, adding
machine, and acoustic transmitter is
$92.50/mo. including maintenance on
a minimum two-year rental. Selling

price is $3990 plus $25/mo. mainte- .

nance. A 7-track, 556 bpi mag tape re-
ceiver rents for $1495/mo. or sells for
$49,975 plus $200/mo. maintenance
in the latter case; installation charge is
$300. A 36 cps unattended transmitter
adds only $4.50/mo. to the price of
the basic system, while the automatic
polling option rents for $285/mo. and
sells for $12,200 with no maintenance
fee. In addition, the Span tag reader
will be available to oem’s for use as
input to point-of-sale or industrial ter-
minals. First deliveries of the Span
System are expected this summer.
KIMBALL SYSTEMS DIV., LITTON
INDUSTRIES, Belleville, N. J. For in-
formation:
CIRCLE 177 ON READER CARD

500 kcps plotter

On a 7 by 11 font, 460 lines of 114
characters can be printed per minute
by the Statos V printer/plotter. Since
any or all of the 1,024 stylii which do
the printing can be active at one time,
the device is actually capable of
390,000 characters per minute if the
full-width line is used. The Statos V
can take its inputs from a computer,
from paper or mag tape, or from in-
struments, but each type of input re-
quires its own interface. Input termi-
nals allow the system to accept either
BCD and raster scan signals or binary
and raster scan signals.

The plotter operates by electrically
charging the continuous forms paper
so that carbon in a liquid suspension
from the toner will bond to it. With this

DATAMATION




mechanism, the device’s only moving
parts are in the paper advance.

The Statos V model 500, with 1,024
stylii, sells for approximately $15,000.
A model 514 with 1,400 stylii is
also available. ELECTROGRAPHICS
DIV., VARIAN ASSOC., Palo Alto,
Calif. For information:

CIRCLE 178 ON READER CARD

compact paper tape handler
Digitronics claims its Model 6040 Per-
forated Tape Handler “occupies at
least 20% less rack space than other
competitive models.” The 6040 oper-
ates bidirectionally at speeds up to 70
ips using 8-inch NAB reels, or 60 ips
using 10%-inch NAB reels. Panel
height is 8% inches for the 8-inch
reels and 124 inches for the 10%-
inch reels. Standard 5-, 6-, 7-, and 8-
level paper tape, ranging in width
from %4 inch to 1 inch. can be ac-
commodated. Bidirectional rewind
speed is over 200 ips. The Tape Han-
dler is compatible with the Digitronics
Model 2540 Perforated Tape Reader
and most other paper tape readers.
Prices are $950 for the 8-inch reel han-
dler, and $1100 for the 10%-inch reel
unit. DIGITRONICS CORP., Albert-
son, N.Y. For information:
CIRCLE 179 ON READER CARD

paper tape punch

This Scandinavian import comes from
Facit AB of Sweden, but will be mar-
keted in the U.S. by Potter. The paper
tape punch, model 4070, operates at
speeds to 75 cps, in standard 5- to 8-
track codes or the 6-track code used in
typesetting. Incremental tape feeding
is done by stepping motors, and is con-
trolled by a sensing monitor which de-
tects jammed or broken tape and de-
tects when the tape reel has come to a
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Time Sharing
Economy

Model 300
Business Calculator
-+, —, X, =+, reciprocals, per-

centages, chain muitiplication,
weighted averages, automatic
extension, etc. Two independent
adders, a product register, large
readout display and automatic
floating decimal point.

$980. per station*

Model 310

Statistical Calculator

All the features and functions of
the Model 300 plus VX and x?
by single keystroke for >x, 3x?,
Sy, ¥, S X4y, T XY,
> VX, and 31

$1087.50 per station*

Model 320

General Purpose Calculator
All the features and fuctions of
the Model 310 plus Logex and ex
by single keystroke for more ad-
vanced statistical, scientific and
engineering calculations.

$1282.50 per station*

Model 360

Extra Storage Calculator

All the features and functions
of the Model 320 plus four extra
data storage registers for com-
plex calculations without re-
entry of intermediate. results.
$1497.50 per station*

*Four keyboards operating si-
multaneously from a single elec-
tronic package

...exclusively with Wang
electronic calculators

Wang offers you more performance at less cost than any
other electronic calculator available. A unique multiple-
keyboard concept lets up to four operators utilize the
electronic speed of its ‘‘brain’’ simultaneously like time-shared
large computers. The “brain’’, in a convenient briefcase-size
package, can be located anywhere up to 200 feet from the
compact keyboards. You can choose any of the four models
above for the most easily justified purchase you could make
for efficient, dependable problem solving.

&WANG

LABORATORIES, INC.
Dept. 2G, 836 North St., Tewksbury, Massachusetts 01876 * ‘Tel. 617 851-7311

i i ial: (601) 982-1721 (714) 234-5651
Call today for immediate trial (412) 366-1906 (602) 265-8747 (716) 381-5440
(201) 241-0250 - (215) 642-4321 (309) 674-8931 (415) 692-0584 (608) 244-9261 (717) 397.3212
(203) 223-7588 (216) 333-6611 (312) 889-2254 (504) 729-6858 (612) 881-5324 (305) 962.6112
(203) 288-8481 (301) 588-3711 (313) 278-4744 (505) 255-9042 (615) 5885731 (g15) 421.0890
(205) 595.0694 (301) 821-8212 (314) 727-0256 (512) 454-4324 (B16) 454-8212 (g1 g2’ o
(206) 622-2466 (303) 364-7361 (317) 631-0909 (513) 531-2729 (617) 851-7311 -
(212) 682-5921 (304) 344-9431 (402) 341-6042 (517) 835-7300 (702) 322-4692 (S01) 272-7488
(213) 278-3232 (305) 564-3785 (404) 633-4438 (518) 463-8877 (703) 877-5535 (916) 489-7326
(214) 361-4351 (305) 841-3691 (405) 842-7882 (601) 234-7631 (713) 668-0275 (919) 288-1695
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preset low tape level.

Control electronics are assembled on
one board; space is reserved for a sim-
ilar board to contain interface elec-
tronics. The 4070 is unit priced at
$1,290, but aimed at the oem
discount buyer. POTTER INSTRU-
MENT CO., INC., Plainview, L.I,
" N.Y. For information:

CIRCLE 180 ON READER CARD

data concentrator

A single high-speed voice grade tele-
phone line can carry 45 channels of
low-speed synchronous data when in-
terfaced through the ADS-660 Data
Distribution system. Specifically de-
veloped for time-sharing applications,
the 660 uses time division techniques
to achieve its rated capacity. Two

types of interface modules are used to
connect an I/O device to the 660, ei-
ther an EIA (Data Set/computer) or
tty (terminal/telegraph line) inter-
face. These two types can be used in-
terchangeably within the 660, without
modification.

Intermixing 1/O devices of up to
three different transmission rates is al-
lowable. For instance, the same 660
could be used to receive inputs from
model 33 tty’s (rated at 100 baud),
model 37 tty’s (rated at 150 baud),
and from IBM 2741 terminals (148

 ppRREEENS
swnﬁl:ﬁ -==-
SENEEN

EauEEasaNd .

baud). Since channel capacity is de-
termined by the speeds of the devices,
fewer than the maximum of 45 can be
handled when the device speeds are
mixed . . . the capacity is then deter-
mined by the fastest line. For instance,
45 model 33 tty’s can be accommo-

dated by one system using a 4,800 bps -

line, but only 36 of the faster model 37
tty’s. .

One of the features included in the
package is a line error read out which
accumulates the number of errors en-
countered on the vg line. Operator
controlled channel lock-outs, terminal
status indicators, and built-in test facil-
ities are also a part of the standard sys-
tem.

The base price of the ADS-660-
DDS is $5,000 plus $150 per channel
per end (that is, twice the $150 figure
when one 660 is needed on the send-
ing end and one on the receiving end).
A one-channel, one-end set would run
$5,150, while a 45-channel one-end
set would sell for $11,700. Decreasing-
charge leases are also available, fig-
ured at $53/month per $1,000. base
price. AMERICAN DATA SYSTEMS,
Chatsworth, Calif. For information:

CIRCLE 181 ON READER CARD

network control processor

This communications computer system
is designed to link remote Univac 1108
and IBM 360/65 users to their cpu
through a disc buffer. Called the Net-
work Control Processor, the system in-
corporates a 750 nsec cycle, 16-bit
word cpu, a 17 msec average access

This advertisement appears only as a matter of record.

University Computing Company

has acquired

January 7, 1969

Gulf Insurance Company

The undersigned acted as financial advisor to University Computing Company
and assisted in the negotiations leading to this transaction.

B Kidder, Peabody
8(:0. INCORPORATED

Founded 1865
Members New York and American Stock Exchanges

NEW YORK BOSTON PHILADELPHIA
LOS ANGELES SAN FRANCISCO

CHICAGO
ATLANTA DALLAS
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disc, an intercomputer channel coupler,
and a communications multiplexor. The
imbedded cpu is a Scientific Controls
Corp. 4700; the 174K-word disc is also
supplied by SCC.

The hardware is expandable to
handle up to 64 low speed (110 baud)
lines and 32 high speed (to 2,400
baud) lines. The base NCP system,
which is capable of handling 32 low-
speed lines and 6 high-speed lines, sells
for about $125K. Interface software
for the 1108 or 360/65 is included in
the offering. UNIVERSAL SYSTEMS
INC., Washington, D. C. For informa-
tion:

CIRCLE 182 ON READER CARD

mulitiplexor

A bit-interleaving time division mul-
tiplexing technique is used with the
Timeline 110 to concentrate from
2 .14, ascu code, 110 baud full
duplex data channels onto a single
voice grade line. The 110 scans all its
input lines simultaneously and sends
one bit from each. This method of
transmission, the designer claims, pro-
vides better assurance of data validity.
Using frequency division multiplexing
or character-interleaved time division

multiplexing techniques it is possible’

for a single noise record to alter an

even number of bits of a message leav-
ing an erroneous character which will
not be detected in parity checking;
this is not possible with the bit-inter-
leaved method of multiplexing since
single bits in each character will be
changed, and this change is detectable.

Up to four control channels (two
each way) for each full duplex data

' channel are optionally available with

the 110. The control signals are sent at
times when synch bits are not being
transmitted along the two standard
synch channels. Another standard fea-
ture is a built-in test panel. A data set
can also be built-in, if desired.

A typical 12-channel full duplex

configuration with two control signals

will run about $9,880 for both ends.

INFOTRON SYSTEMS CORP,,

Cherry Hill, N. ]J. For information:
CIRCLE 183 ON READER CARD

data-voice terminal

Data communications to 256 kilobits/
sec and simultaneous voice transmis-
sions can be carried over exchange
cable pairs through the use of the
B313 PCM Wideband Data Terminal.
The terminal transmits serial, synchro-
nous or asynchronous signals from dig-
ital computers, interfaces, facsimile
equipment, or dp peripherals such as
printers. Designed for rapid handling

of multiple transmissions, the set is in-
tended to reduce the need for interme-

diate message storage facilities.

One B313 terminal, linked to a
Western Electric “T1” PCM system or
a Lynch “T1” system, will provide for
one 0 - 64 kilobit data transmission and
21 voice lines in a single “Group”
modem configuration. Using three or
four “Group” modems would incre-
ment the number of data lines propor-
tionately, but reduces the number of
voice lines to 12. A ‘‘Supergroup”
modem configuration allows for send-
ing one 0 - 256 kilobit transmission and
12 voice circuits over the cable pair.
The B313 is completely compatible
with the W.E. TIWB3, its manufac-
turers claim. LYNCH COMMUNICA-
TIONS SYSTEMS. Sen Francisco,
Calif. For information:
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mag tape transmission system

The Communitype 850 Magnetic
Tape Transmission System is an off-
line data receiving and sending station
which provides half-duplex communi-
cations over ordinary dial-up phone
lines, using Series 200 Dataphones or
other data sets meeting RS-232-B
specs. The 850 incrementally writes,

* and synchronously reads, data on 9-

#1784

Computer Companion

Tab presents a new card punch desk.
Designed to accompany the 029 or 059
key punch, this desk provides necessary
storage space and an added work sur-
face. It comes in various storage capa-

February 1969

bilities and in color combinations to har-
monize with your computer equipment.
Tab has a complete line of companions
for everything you need in your com-
puter room. Write us.

PRODUCTS CO.

633 Battery Street,
San Francisco, Calif. 94111
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SAMS BOOKS

for the Computer field

-y

]
pomputer
digtionary !

and

Computer Dictionary
and Handbook

handbaok§ by Charles J. Sippl. Com-
o plete unabridged edition—
: indispensable for everyone
in the computer field. In-
cludes over 10,000 defini-
3 tions, acronyms, and
! : abbreviations. With invalu-
& able appendices on virtu-
ally every phase of com-
puter technology. 768 pages. Hardbound.
Order 20104, only. ... .coveevunnnn... ..$12.95

Computer Basics (6 voL. SERIES)
A complete course in the fundamentals of
computer theory, design, and operation; or-
iginally developed for the U.S. Navy. Uses
“'building block’" instructional method; review
questions and exercises included at end of
each chapter. 6 vols.; 1400 illustrations.
Vol. 1. Introduction to Analog Computers
Vol. 2. Analog Computers: Mathematics &

Circuitry

Vol. 3. Digital Computers: Mathematics &
Circuitry

Vol. 4. Digital Computers;: Storage & Logic!
Circuitry

Vol. 5. Analog & Digital Computers: Organi-
zation, Programming, and Maintenance

Vol. 6. Solid-State Computer Circuits

6 Vols. in slipcase. Order 20134, only..$27.00

(Individual volumes available at $5.25 each.)

ABC’s of Computers. 2nd Ed. Explains in
simple terms how computers work and what
they do. Covers analog and digital types; des-
cribes circuitry, memory devices, program-
ming, capabilities. Order 20012, only...$2.95

Servicing Digital Devices. Shows how to
troubleshoot computers and associated digital
devices. Explains basics of logic and switch-
ing circuits. Order 20618, only......... $3.50

Digital Computers in Automation. A basic
handbook on the use of digital computers in
automated manutfacturing and other opera-
tions. Describes in detail a variety of process-
control applications in actual industries.

Order 20148, 00/Y. . oo v iiiiiinnnnnn, $4.95

ABC's of Computer Programming. An easy-
to-understand explanation of the principles
and applications of digital computer program-
ming. Order 20123, only............... $2.95

ComputersSelf-Taught Through Experiments.
Explains and demonstrates basic computer
circuitry through 28 simple, low-cost construc-
tion projects. Order 20106, only........ $4.25

Fundamentals of Data Processing. A valu-
able guide to programming methods and tech-
niques, including a review of computer arith-
metic and Boolean algebra. Hardbound.

Order 20156, 00/Y. .« vvenieeiienannin. $8.50

Computer Circuit Projects You Can Build.
Shows how to build projects ranging from a
simple flip-flop circuit to a rotary-type diode
counter. Includes full directions for building
13 basic analog and digital computer circuit
projects. Order 20084, only............ $3.25

Fundamentals of Digital Magnetic-Tape
Units. by UNIVAC Division of Sperry-Rand
Corp. Provides a thorough background for

understanding magnetic-tape units. Invaluable
for operators, programmers, and maintenance

personnel. Order 20580, oniy........... $2.50
ABC’s of Boolean Algebra. 2nd Ed.
Order 20055, 0nly........ccooovivnena.. $2.75

Practice Problems in Number Systems, Logic
& Boolean Algebra. Order 20609, only...$3.25

Howard W. Sams & Co., Inc.

Order from your Sams Distributor today, or mail
to Howard W. Sams & Co., Inc., Dept. DA-2
4300 W, 62nd Street, Indianapolis, Ind. 46268

Send me the following books:

020104 dJ20618 []20106 []20580
[120134 020148 [J20156 [J] 20055
[J20012 [J20123 []20084 [J 20609

$_______enclosed
Name
Address
City State Zip
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track mag tape at 800 bpi; 5-, 8%-, or
10%-inch reels may be used. The 850
is intended primarily for use with
Communitype’s 100SR Data Commu-
nication System.

The 100SR is a source data terminal
which uses a standard-keyboard Selec-
tric typewriter for input, and records
data on a mag tape cassette; informa-
tion stored on the cassette is then
transmitted via Dataphone at 1200
bps to the 850, which translates it to
computer code: Since the 100SR re-
cords “about a day’s work”™ of typing
input on a tape requiring around four
minutes of transmission time, a single
850 can be used to receive input from
a large number of 100SR’s. The 850
may also provide tape-to-tape trans-
mission, as in a case where a single or-
ganization is using two computer
codes, one of which would be trans-
lated by the receiving 850.

The 850 has two operating modes,
set manually by the operator. In the
write mode, data is received from a
100SR or another 850 at 100 cps, and
is recorded character-by-character in
computer-compatible code as it is re-
ceived. Inter-record gaps and longitu-
dinal and cyclic redundancy checks
are generated internally. In the read
mode, the unit reads formatted, com-
puter-coded, computer-prepared mag
tape block-by-block into a 160-charac-
ter MOS buffer memory for transmis-
sion at 100 cps. Error detection is pro-
vided by parity verification for each
character received. When an error is
detected, the receiving unit stops and
transmits a signal back to the sending
station, which, in turn, retransmits the
entire block in which the transmission
error occurred. The retransmit capabil-
ity works in both send and receive
modes.

The unit is housed in a steel cabinet
measuring 47x22x25 inches, and
comes in a “computer-compatible
blue” finish. A Communitype spokes-
man, noting that some IBM machines
have lately been painted other colors
than blue, stated that Communitype
has no intention of suing IBM over the

resultant incompatibility with the lat--

ter's off-color equipment, however.
The 850 will sell for $24K and rent for
as low as $528/month, plus mainte-
nance costs. First deliveries dre ex-
pected in April. COMMUNITYPE
CORP., New York, N.Y. For informa-
tion:
CIRCLE 185 ON READER CARD

mag ftape converters
Magnetic tape conversion systems to
interface any computer built within

MDS 4400

SOURCE DATA
GATHERING SYSTEM

Puts Production
Records Directly on
Computer-Compatible
Magnetic Tape

Does your computer waste time just waiting for
manufacturing or attendance information? You
now can eliminate this expensive delay...with
the new MDS 4400 Source Data Gathering Sys-
tem...the simplest, fastest, most foolproof
method of moving raw data from production
sources to your computer!

As many as 64 Input and Attendance Sta-
tions, on 8 trunk lines, can operate on one
Multiplexer. Each 4401 Input Station (see pho-
to) can provide up to 10 user-specified pro-
grams. The Input Station withstands rough
usage and environment, requires minimum op-
erator training. Human error-control is built
in—operator must follow discipline controlled
by machine logic. When a key is depressed, it
lights up...provides visual check for operator.
Keyboard provides one column for up to 10
transactions, thirteen for data entry. Employees
can enter variable and fixed data from 80-col.
cards or personnel badges. (Data is then trans-
mitted to a Mohawk Data-Recorder.)

Attendance Station (not shown) is the fastest
attendance-reporting device available.

Phone or write for all the facts.

MDHAWKE\VJ_]s@

DATA SCIENCES CORPORATION

P.0.Box 630 e Palisade St., Herkimer, N.Y. 13350
Tel. 315/866-6800
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the last 10 years with any other will be
custom tailored to a user’s specifica-
tions by this U.K. vendor. Called Inter
Computer Interfaces, the systems are
housed in a cabinet which accommo-
dates two 2,400 foot tape reels and
control electronics. The front of the
console offers the operator only three
control buttons, “Start,” “Abandon,”
and “Mode Selection” (for determin-
ing whether the conversion will be
from format A to format B or the re-
verse). In operation, four subprograms
are called into play for the conver-
sions, which require about six minutes
for full input reels.

Input records which are not read-
able on the first pass are retried until
they are read successfully or until the
operator abandons the read attempt.
When output tape sections cannot be
written, they are blanked over, the
tape is forward spaced, and the write
is retried. Console lights indicate the
error conditions.

1/0 can be double buffered by us-
ing two memory units. Block sizes are
determined by the size of the memory
units requested by the customer. A file
search feature can also be added upon
request. The custom tailored products
will sell for about $60K to $112K.
DATATECH INDUSTRIES LTD,,
Feltham, Middx., England. For infor-
mation:
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automatic data set

The Modem 4400/48AE data set not
only transmits data at 4800 bps over
dial-up telephone lines, but, at the
push of a button, automatically equal-
izes the lines for optimum transmission
quality, avoiding the pitfalls of de-
pending on human judgment. The
manufacturers note that they are “an-
ticipating the implementation of the
FCC “Carterfone’ decision” in creating
the new data set. Orders are now be-
ing taken for delivery in May. Price
was not announced. INTERNATION-
AL COMMUNICATIONS CORP.,
Miami, Fla. For information:
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10-inch drum

The CLC-1 drum memory system
stores 37,700 bits per track on 32
tracks for a total of 1.2 megabits of 8.5
msec storage. -The 10-inch drum ro-
tates at 3,600 rpm to provide packing
densities of 1,200 bpi and transfer
rates of 2.2 MHz. The unit is con-
structed with four pole-piece head as-
semblies, each containing eight read/
write heads. The components used are
direct descendants of larger systems
made by the same firm, and are there-
fore claimed to be ultra-reliable. The
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NEW ISSUE

GREGORY&SONS HERZFELD&STERN ZUCKERMAN,SMITH&CO.
CARTER, WALKER & CO.,INC.

POWELL, KISTLER & CO.

DECEMBER 13, 1968

THIS ANNOUNCEMENT IS NEITHER AN OFFER TO SELL NOR A SOLICITATION OF AN OFFER
TO BUY ANY OF THESE SECURITIES. THE OFFERING IS MADE ONLY BY THE PROSPECTUS.

200,000 SHARES
CoMPUTER TRANSCEIVER SYSTEMS, INC.
. COMMON STOCK

$.01 PAR VALUE

A MAXIMUM OF 40,000 SHARES ARE BEING RESERVED FOR ISSUANCE AT THE
PUBLIC OFFERING PRICE TO PERSONS DESIGNATED BY THE COMPANY.
TO THE EXTENT SUCH SHARES ARE PURCHASED, THE NUMBER
OF SHARES OFFERED TO THE PUBLIC WILL BE REDUCED.

PRICE $10.00 PER SHARE

COPIES OF THE PROSPECTUS MAY BE OBTAINED FROM THE UNDERSIGNED
IN ANY STATE IN WHICH THEY MAY LAWFULLY OFFER THESE SECURITIES.

GOLDWATER, VALENTE, FITZPATRICK & SCHALL

FIRST HANOVER

CORPORATION

WOODCOCK, MOYER, FRICKE & FRENCH, INC.

STEINDECKER, FRIEDMAN & CO.
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Top Quality « Competitively Priced

FULL WARRANTY o

24175 Northwestern Highway
" Southfield, Michigan 48075

‘New and Better
Communications with ...

Teiemare 300

ACOUSTICAL COUPLER

TELEMATE 300 was designed and developed to specifica-
tions of DACC, a time-sharing computer company that
knows the needs of users.

That's why Telemate 300 is more
compact, more reliable and elegantly
styled.

Easily portable e Acoustic isolation

Data Rate: 300 Baud min. 20 db
Carrier and on/off lights e Teletype or EIA
Highly selective tuned Interface

oscillator circuit e Optional: Carrying case,
Half/full Duplex originate/answer, cable
Triple tuned circuitry
AGC circuit

interface, loud speaker
and RS 232B

WRITE FOR BROCHURE

- DHACC

DIRECT ACCESS COMPUTING CORP.

Communications Equipment Group

313/358-5000

Use TELEMATE 300 with your
telephone and/or your teletype
system. Comes in walnut and at-
tractive office decorator colors.

CIRCLE 90 ON READER CARD
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A 432 page cookbook. Loaded with recipes for programming with the most extensive software ever developed for small computers.
The PDP-8 family software. Free. Digital Equipment Corporation, Maynard, Massachusetts 01754, Telephone: {617} 897-5111.

iltfall

COMPUTERS - MODULES
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s
VERNITRON
TERMINAL

Most time-sharing subscribers
have a specific job in mind
when they order their service.
Why hope the job will wait 5-6
weeks or more. Call Vernitron's
HOT-LINE. Get a TTY 33 type
terminal within 24 hours any-
where in the continental USA.
Full or half duplex modes,
compatible with all dial-up
time-s haring services.

Vernitron offers the VDT-2
(DATAPORT MPortable Teleprint-
er Data Terminal) and the
VDT-3 (Stand Up mobile Tele-
printer Data Terminal).

: Both acoustically
coupled terminals
operate over an
extremely wide
range of telephone
line conditions.

CALL THE VERNITRON

HOT-LINE

(616) 694-5002

VERNITRON
CORPORATION

50 Gazza Blvd.
Farmingdale, N.Y. 11735
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new products

CLC-1 is priced at about $3,000 in
quantities of 25 or more. A half-power
unit, with 16 tracks and a capacity of
600K bits, sells for about $300 less in
similar quantities. BRYANT COM-
PUTER PRODUCTS, Walled Lake,
Mich. For information:
CIRCLE 188 ON READER CARD

one-usec memory
An access time of 450 nsec and a full
cycle time of 1 usec are advertised for
the Model 200 ComRac (Commercial
Random Access Core) memory sys-
tems. Capacities up to 8K by 36 bits or
4K by 72 bits are offered; all use a four-
wire construction. The 200’s power
supply is packaged as an individual as-
sembly, and all components are pack-
aged as functional plug-ins. A built-in
tester, read/modify/write feature, par-
ity generation and checking, and se-
quential addressing are among the op-
tions offered. Price of the 4K by 36-bit
configuration is $12,000. INFOR-
MATION CONTROL CORP., El Se-
gundo, Calif. For information:
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3d memory

Access times as low as 290 nsec are
realizable with the three-wire 3D
MS3370 memory system. Built around
ferrite cores which are 25% faster than
those previously used, the 3370 offers
full-cycle times of 750 nsec in building-
block modules from 4K by 4 bits to
16K by 40 bits. Capacities to 128K
can be achieved through paralleling
the 16K blocks. The same memory
plane design is used over the full line.
The memory core stack is a pluggable
module; the power supply is also dis-
crete. Prices range from $5K to $35K
depending upon size and features.
MEMORY PRODUCTS DIV., RCA/
ELECTRONIC COMPONENTS,
Needham Heights, Mass. For informa-
tion:
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i/o system

The Univac 1100 10S is an input/out-
put system designed for use with Uni-
vac 1108 systems to service remote
terminals and on-site peripherals. The
system offers up to 16 bidirectional
channels with an aggregate channel
rate in excess of two million words per
second, relieving the mainframe of
such functions as communication line
termination, message buffering, trans-
lation, formatting and requests for re-
transmissions. Card reading, punching,
and line printing will also be trans-

programmer’s
dream

COMPUTER AUTOMATION
ANNOUNCES

NEW COMPUTER

Computer Automation, Inc. has
announced (quietly) one of the most
powerful 16-bit machines on the
market. It is modestly called a
Programmed Digital Controller, the
Model 816; but it is in fact, a general
purpose computer with many fea-
tures found only on the larger (and
more costly) machines. Memory
paging is avoided with relative (for-
ward and backward) and indexed
addressing. Two accumulators and
an index (hardware) register are
provided. The I/0 capabilities are
almost unbelievable in a machine in
this class, with some 29 1/0 instruc-
tions! In total, there are over 140
basic instructions, but with micro-
coding many more can be created.
There are some powerful instruc-
tions such as Compare (three-way),
Memory Scan, Load/Dump Mem-
ory, Read/Write, etc., that drasti-
cally reduce memory requirements
and make the machine operations
extremely fast. (Software multiply is
102 microseconds for example.)

The instruction set includes a full
set of 15 Memory Reference instruc-
tions, eight Immediate instructions
including byte compares, some 62
Conditional Jumps, multi-shift
instructions that allow up to 16-place
shifts (arithmetical, logical and
rotate all either left or right) and
over 40 Register Change instructions.

The machine is supported with
basic FORTRAN, an assembler that
allows ONE PASS assemblies, sev-
eral loaders, debug, maintenance,
math and utility programs, all of
which operate in 4K.

Initial deliveries have been made
with full-scale production scheduled
for February. The price of a 4K sys-
tem without I/0 devices is $11,900
before substantial quantity discounts.

COMPUTER AUTOMATION, INC.
895 W. 16th St., Newport Beach, Calif. 92660
Telephone (714) 642-9630
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The Shepard
800A
Minityper.
The nicest
4 digits
about it are
its price.

The Shepard 800 A is remarkably
low priced. The product of 18
years of printer experience, it
combines several quality features
unique to Shepard, at a price
that represents a unique cost
saving to you. Check the features
below. If you'd like complete facts
and figures (including the price)
on the 800 A, or any other
Shepard printers, please don't
hesitate to write.

FEATURES

¢ Integrated circuit electronics

e Small size, 574" Hx 19" W
x17”D

Speed up to 600 LPM

Up to 24 columns available
Numerics — 15 character set
Adjustable line spacing
Self-contained power supply

BCD bit parallel, character
parallel “0"” = 0 volts
“I" = + 3.5 to 5.0 volts

Single or 2-part forms

o Ink roller system or impact
paper.

Shepard
Division

480 MORRIS AVE., SUMMIT, N.J. 07901
*(201) 273-5255 TWX 710-984-7989

CIRCLE 40 ON READER CARD
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new products

ferred to the 10S. The device has “the
same * general architecture” as the
1108, including a main memory of 36-
bit words, and an instruction subset of
the 1108 with a typical add time of
under two usec. Deliveries of the I/O
system will begin in the fourth quarter
of the year, with purchase prices start-
ing at $185K. SPERRY RAND
CORP., UNIVAC DIV., Philadelphia,
Pa. For information:
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portable keypunch

If you have ever turned in an almost-
compiled deck with three flag cards
indicating corrections to be made, and

- then waited a day for the job to come

out of keypunching, you might be in-

punch. A small IBM 010-sized unit,
the 960 features a carriage lock for
repetitive punching of alpha or special
characters. The device’s size and un-
der-$100 price tag should make it wel-
come in programming areas and
computer rooms. PERIPHERY, INC.,
Framingham, Mass. For information:
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nylon-post-binder binder

The vendor that claims the distinction
of inventing nylon post binders has in-
vented a metal easel for holding sev-
eral binders in an open position for
easy reference. Called Data-Ref, the
easel can accommodate six or more
binders, with a total capacity of 5,000
sheets for the unit, in a position so that
any of the 5,000 pages can be opened
flat. The $39.95 unit works something
like a vertical parts catalog file. WIL-
SON JONES CO., Chicago, Ill. For in-
formation:
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improved 360 software

Users linked to a 360/40 or 50 have
been given new file I/O capabilities
through an improved version of RAX,
IBM’s remote access computing sys-
tem. This, the third version of RAX,

allows users to read/write files from
terminals, and allows multiple users to
simultaneously access permanent files.
Users with a 30, 40, or 50 can now
store object program modules as well
as source programs. Up to 63 IBM
1050 terminals can be tied to a 256K
system: a minimum of 128K is re-
quired. DP DIV., IBM CORP., White
Plains, New York. For information:
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matrix program

MATLAN (for MATrix LANguage) is
an IBM program designed to aid sci-
entists and engineers in solving large
matrix problems. The program consists
of a language processor that accepts
and translates statements written'in
the user-oriented MATLAN, and an exe-
cution program which performs the
actual computations as specified by
the user’s statements. The program in-
cludes an automatic storage manage-
ment feature that allows it to handle
matrix problems which exceed the size
of main storage. Matrix elements may
be real or complex numbers, in single
or double precision. Subprograms can
be written in FORTRAN or MATLAN.
The program may be used on 360/40
or larger cpu’s, having at least 128K
bytes of core storage. IBM DP DIV,
White Plains, N.Y. For information:
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$10 dos/tos program

Inflation has not yet hit Virginia, ap-
parently, for this Dixie-based software
firm is offering a proprietary program
which interfaces programmers and the
360 pos/Tos supervisor for $10. The
program, ANALYZE, is designed to give
the user more control in a situation
where the supervisor is about to cancel
a program for improper data or pro-
grammer error. Control is transferred
to an operator, who is given the option
of correcting the error or aborting the
job. The routine is triggered either by
a program check or an operator inter-
rupt. ANALYZE comes complete with a
load deck, listing, and instructions.
COMPUTER RESOURCES CORP.,
McLean, Va. For information:
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management software

Three software packages have been re-
leased for Honeywell 200 series ma-
chines. The programs have been intro-
duced to add math, statistical, and
operations research capabilities to the
200. peRT is now offered for use on
any of the nine models in the 200 se-
ries that has 16K of core, from the
small model 110 to the dual-processor
model 8200. MPS (Mathematical Pro-

DATAMATION

e = I e < = e 1

A O = o N O



gramming System) is offered for 128K
model 1250, 2200, 4200, or 8200 sys-
tems. Finally, GPS (General Purpose
Simulator) is offered for the 65K ver-
sions of the 1200, 1250, 2200, or 4200.
HONEYWELL EDP, Wellesley Hills,
Mass. For information:
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critical path plotting

- Taking its input from a critical path
method program’s regular output
statements aimed at disc, tape, or card
files, the AutoNeT (Automatic Net-
work Display) program produces criti-
cal path charts complete with labels,
headers, a time line, and pertinent
comments. The charts provide the fol-
lowing types of information: duration
of project, earliest and latest start and
finish dates for each activity, identifi-
cation of critical activities and paths,
and “float” times. AuTONET will pro-
duce either on-line plots or an off-line
plot tape. Coded in FORTRAN, the pro-

gram requires a machine with at least.

16K to operate. The one-time lease
price for the package is $3,750. CALI-
FORNIA COMPUTER PRODUCTS,
INC., Anaheim, Calif. For informa-
tion:

CIRCLE 198 ON READER CARD

100v analog computer

The Comcor 550 line of medium-scale
analog computers was designed with
an eye toward hybridization. The 100
v machines offer an integrated patch-
panel for both analog and digital
patching, modular construction which
permits component additions in the
field, and compatibility with such digi-
tal lines as CDC, IBM, SDS, and Hon-
eywell.

For hybrid configurations, the 550
is backed by the Comcor Intracom in-
terface unit and by systems software
originally developed for the manufac-
turer’s C-5000 large-scale line. Both
the interface and the software are
claimed to be fully compatible with
the smaller machine.

The 550’s system complement in-
cludes over 460 components, and these
are rated in the 100 to 200 MHz
bandwidth range. Its prices range
from a low of about $60K to a high of
about $225K, depending upon size
and application. ASTRODATA, INC.,
Anaheim, Calif. For information:
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production logic tester

The Digital Logic Module Test Sys-
tem, model 2060A, has been designed
to expedite quality assurance testing of
digital circuits by comparing a pro-
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duction line board against a known-
good standard. The computer-con-
trolled system automatically runs
through a programmed test making as
many as 10,000 individual tests per
second. In operation the 2060A ap-
plies the same test inputs to the known-
good standard and to the circuit being
QC’d. A listing of modules which fail
is returned.

The system operates in two modes,
“run” and “conversational.” The “run”
mode is used for testing entire circuit
boards to find those which fail; the
“conversational” mode is used to modi-
fy test conditions and to specify addi-
tional tests of the failing logic.

The basic capacity of the system is
16 module connector pins, but this can
be expanded to 256 pins in 8-pin in-
crements.

The 2060A operates on programs
written in Au-Test, a specially-de-
signed language which, the manufac-
turer claims, allows “thousands” of in-
dividual tests to be called out by as
few as two statements. The manufac-
turer also claims that board testing
costs fall under $1, including pro-
gramming. Prices start at $80,000.
HEWLETT-PACKARD, Palo Alto,
Calif. For information:
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All of these shares baving been sold, this announcement appears as a master of record only.

250,000 Shares
General Analytics Corporation

Common Stock
(Par Value 1¢ per Share)

December 23, 1968

The Underwriters are reserving up to 30,000 of the shares offered for sale at the public offering
price to employees and business associates of the Company and friends of management. To the
extent such shares are purchased, the number of shares offered to the public will be reduced. -

Price $8.00 per Share

Copies of the Prospectus may be obtained from the undersigned only in states where the
undersigned may legally offer these securities in compliance with the securities laws thereof.

Collins Securities Corporation

Allen & Company

Incorporated

Adams & Peck

Oppenheimer & Co.
Andresen & Co.

Incorporated

Emanuel, Deetjen & Co.

Boettcher and Company

Coleman & Company Gregoty & Sons

Kleiner, Bell & Co.

Incorporated

Johnston, Lemon & Co. Kohlmeyer & Co.

B. C. Christopher & Company S. D. Fuller & Co.

Incorporated

Morgan, Kennedy & Co., Inc. Quinn & Co.

Roberts, Scott & Co., Inc. Sterling, Grace Securities Corp.
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RANDOM, TIME SERIES,
STOCHASTIC OR NOISE DATA.
MAC/RAN IS THE
SOFTWARE TO ANALYZE IT.

MAC/RAN® is a newly developed computer
software package for analyzing random,
time series, stochastic, or noise data.
Simply, random data refers to any data
sample, regardless of its origin, which has
no explicit mathematical formula and
must therefore be analyzed and inter-
preted in terms of probability or statistical
properties.

MAC/RAN is a practical, powerful and
efficient way to analyze random data. The
user merely has to fill out a few control
cards to automatically obtain comprehen-
sive plotted results on many channels of
data with one or two passes through the
data. The programs will select parameters
to give standard acceptable statistical
accuracies in the data, or the user can
specify desired accuracies.

Applications
Appllcatlon areas for random data analy-
sis, hence the MAC/RAN System, are very
extensive and well recognized today in
many engineering, scientific and commer-
cial fields. Some recent applications by
users have been:
1.MAC/RAN has computed the two-
dimensional frequency response func-
tion between two 40,000 point input
time histories and a 40,000 point output
to determine the characteristics of flow
properties in a turbine engine.
2.MAC/RAN has been utilized to deter-
mine important frequency and time cor-
relation characteristics of random
precesses in nuclear reactors.
3.MAC/RAN has been used to do extensive
time series computations on oil well
logs.
4.Similar applications for random data
analysis occur routinely in areas such
as vibration, acoustics, biomedical re-
search, oceanography, seismology,
structural dynamics, econometric analy-
sis, communications and many others.
The Package
The MAC/RAN System consisting of some
10,000 FORTRAN statements on cards or
tape, is custom installed by MAC person-
nel on your computer in a period of about
one week including one day for training
operators to run the system. Seven copies
of an extensive 275 page User Reference
Manual are left with each system contain-
ing detailed instructions along with ex-
planations of the theory which underlies
the processing operations. Backup techni-
cal services are also available-from MAC
personnel to assist users in collecting de-
sired data, writing special programs
required, and interpreting results for
various applications.
Arrangements
MAC/RAN is available now to government
and military computer facilities for an in-
stallation and training charge plus a
modest monthly rental. Industrial and
university uSers may obtain MAC/RAN on
a similar monthly rental plan or a one-time
payment lease plan.
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The MAC/RAN System

Seven completely independent computa-
tional modules are employed, all codes in
ASA FORTRAN IV and designed around a
system executive.

Executive

{ 1 1 1
S Data Amplitude | | Printand
Calibration | |Preparation||| ‘Stacistics Plot
i 4 ¥
3
i ! | S
FTlme and SLir;ear ‘ Fast ! Add-on
requenc ystems |« Fourier ! L
Analys.usy Analysis | | Transform | | Capability
i : i N

1 I

System Executive provides overall con-
trol of input/output, transfer of data as
necessary from one routine to another,and
selection of overall required processing
sequence.

Calibration Processor performs the
function of calibrating data to engineer-
ing units according to calibration informa-
tion supplied with the data.

Data Preparation Processor performs
trend removal, filtering operations, and
data decimation operations.

Amplitude Statistics Processor com-
putes probability histograms as well as
first through fourth order moments, and
performs a chi-square test for normality.

Time and Frequency Analysis Processor
computes auto- and cross-correlation
functions and power and cross-spectral
density functions from a pair of time his-
tories by standard methods.

Linear Systems Analysis Processor
operates on spectral density matricesfrom
order 2 up to a maximum of 50. Frequency
response functions, coherence functions
(ordinary, multiple, and partial) and as-
sociated confidence limits can be com-
puted for single input/single output linear
systems and multiple input/single output
linear systems.

Fast Fourier Transform Processor im-
plements a recently developed fast Fourier
transform algorithm. Calculations include
power spectra, single input/single output
frequencyresponsefunctionsandordinary
coherence functions.

Printer and Plotter Output Processor
provides a control systems capability for
hard copy printed output of results, or plots
using Cal Comp or other types of plotters.
This processor is an essential part of the
system in order to obtain results in useful,
easy to interpret forms.

Add-On Capability: The modular feature
of MAC/RAN allows the user to introduce
new modules into the MAC/RAN System
very easily. It is only necessary to code the
new processor to interface with the Exec-
utive card input routines and modify cer-
tain Executive instructions to load and
enter the new processor.
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MAC/RAN at CDC Data Centers
Control Data Corporation is a licensee
of Measurement Analysis Corporation
to use the MAC/RAN System at their
data centers throughout the country.

Computer Requirements

The MAC/RAN System is usable on any
medium-to-large scale digital computer
having an appropriate FORTRAN compiler
and sufficient memory and peripheral
units available.

Internal memory and word size require-
ments will vary with both the FORTRAN
compiler and operating system used. Gen-
eral requirements - are 32,768 words of
memory or more, and at least 20 bits
of significance in real variable operations.

The following peripheral units should be
available to maintain both the data being
processed and the MAC/RAN System
itself:

One system overlay unit

One unit for maintaining a data

directory

Two or more date input/output units

One plottlng output umt (if off-line

plotting is used)

Typical computers acceptable for the
MAC/RAN System are:
CDC 1604, 3200, 3400, 3600, 6400,
6600
IBM 7040/44, 709/90/94, 360-40
and above

UNIVAC 1107, 1108

SDS 9300, 940, SIGMA 5, SIGMA 7

RCA SPECTRA 70-35, 45, 55

GE 625, 635, 645

MEASUREMENT
ANALYSIS
CORPORATION

A Digitek Company

4818 Lincoln Boulevard

Marina del Rey, California 90291
Telephone: (213) 823-6367

"0 Please send me complete technical

information as well as available contrac-
tual arrangements fora MAC/RAN System.

[ | have specific applications,for a MAC/
RAN System and would appreciate a call
from one of your technical representa-
tives.

Name . L e
Position . _ ... . __ . _Telephone.... __.___
Company. —e S
Address. ... .
Zip Code .
DATAMATIO N



SMALL SINGLE PASS FORTRAN
COMPILER SYSTEMS.
DIGITEK IS THE COMPANY
TO PRODUCE THEM.

Digitek experience in producing compiling
systems, particularly FORTRAN compiling
systems, is without equal. In the eight
years since its incorporation, Digitek has
produced thirty-nine (39) compiling sys-
tems implementing some version of the
FORTRAN language.

Twenty-nine (29) of these FORTRAN
compilers are small single pass eompiling
systems.

Small Compiler System

The Digitek single pass FORTRAN com-
piling system contains a complete FOR-
TRAN programming system consisting of
a one-pass compiler, linking loader, object
time package, function library and utility
routines. The system can be designed to
compile almost any version of FORTRAN,
subset or superset. All /O interfaces are
isolated and simple so that the system can
operate either standalone or under an
operating system. In fact, several com-
pilers are presently opgrating under time-
sharing systems.

Source

One-Pass
Compiler

Object
Code

l

Object Time Linking
Package Loader

!

Executing
Object Program

Function
Library

One-Pass Compiler

The compiler accepts and interprets the
language chosen. Compilation is single
pass batch, producing locally optimized
object code. Depending on the system
environment the object code may be either
interpretive or direct machine code. The
optional source listing contains complete
diagnostics and the object program
memory map. The diagnostic messages
not only follow the statement to which they
are related, but are keyed to the precise
character within that statement at which
the error was detected by undermarking.
The messages themselves are English
language descriptions of the errors, not
numeric codes.

Core Requirements

The entire compiler is core resident oc-
cupying between 3200 words and 7000
words, depending primarily upon word
size. For example, an ASA Standard
FORTRAN requires 3600 words in a 36 bit
machine and 5500 words in a 16 bit ma-
chine. About 1000 words additional are
required for table space to give a capacity
of 500 source cards. Capacity increases
rapidly with table areas greater than 1000
words. No backup storage of any kind is
required. Compile speed exceeds 1000
cards per minute on most computers.
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Linking Loader

The linking loader places object programs
in core, performs data initialization, and
loads and links required sub-programs
from the object time package and function
library. It is overlaid by the 1/O editor prior
to program execution.

Object Time Package

The object time package contains the 1/0
editor and associated conversions, rou-
tines for double precision and complex

‘arithmetic, and miscellaneous FORTRAN

routines such as sub-program argument
transfer.

Function Library :

The function library contains all of the in-
ternal and external functions recognized
by FORTRAN.

Utility Routines

The utility routines include a system
maker, a transliterator and a debug rou-
tine. The system maker is used for stand-
alone versions to merge the system
components into a single compiler sys-
tem. The transliterator is used to trans-
form the compiler, written in POP, into a
form acceptable to the standard assem-
bler for the particular computer. The
debug routine is used to provide trace and
dynamic dump services for comprler
checkout.

Implementation Technique

The techniques by which Digitek produces
compilers and the related programs are
highly regarded inthe computing industry.
Many purchasers of Digitek compilers,
including two computer manufacturers,
have later used the Digitek methods to
produce other software products. From
experience in constructing these com-
pilers, Digitek has developed the tech-
nigue of separating the compiler into:

- The part which is dependent only on
the machine on which the compilation
is being done.

+ The part which is dependent only on
the source Ianguage and object ma-
chine.

The result of this separation is that these
parts can- be constructed independently.
Furthermore, the source language and ob-
ject machine dependent sections can be
written in a language which is machine
independent. This machine independent
language is called POP and is an exclusive
Digitek development.

Digitek POP Code

POP (Programmed Operators and Primi-
tives) is the optimum machine instruction
code for a hypothetical computer designed
specifically for compilation purposes. The
POP language is a single address con-
struction, whose operands are the input
language source string, the dynamically
allocated last-in first-out tables used as
temporary storage by the compiler, and
the recursive subroutine structure. Dy-
namic storage allocation procedures
assign storage to individual compiler
tables as required, with the result that no
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single table overflows until all table storage

has been used —the limits imposed on the

FORTRAN program are therefore much

more flexible than is usually the case.
Implementation of the POPs is accom-

plished by macro-assembly and interpre-
tation. Allocation of storage, saving of
backup information, stepping of data posi-
tion indicators, and general housekeeping
is carried on automatically by the pro-
grams which underlie the POPs.

Benefits

This approach to compiler construction

yields several important benefits for

users:

. Since POP language is well-defined, the
functions of the compilation-machine-
dependent portion of the compiler are
also well-defined. This allows Digitek to
follow standard yet comprehensive pro-
cedures for coding and checking out
these portions, materially decreasing
the cost of implementation and occur-
rence of errors.

The POP language portion of the com-
piler is constructed as a functionally
organized model. The relationship of the
source language being compiled and
the POP language description of the
procedures for parsing the source lan-
guage are clearly related and simple to
understand so that modifications to the
compiler, resulting from changes in the
source language specifications, are
easily made.

Digitek’s method of compiler construction

is not automatic or dependent upon syn-

tax tables. Each compiler is handcrafted
as is required in a production compiler.

Nonetheless, the discipline, compactness,

and efficiency derived from use of the POP

language give the advantages of standard-
ization. Implementation ¢ost, delivery
time, program size, and error rate are
drastically reduced. By these methods,

Digitek was first to produce an efficient

FORTRAN IV compiler that operates com-

pletely in 4096 (32 bit) words.

DIGITEK

4818 Lincoln Boulevard
Marina del Rey, California 90291
Telephone: (213) 823-6361

O | have specific requirements forasmall
FORTRAN compiler system and would
appreciate a call from one of your repre-
sentatives.

Name.
Position. Telephone.
Company.
Addres:
Zip Code.
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WE KNOW WHAT YOU’RE UP T0

You ve got a pro;ect going —to designa compact
mag tape package into a computer input system.
Perhaps you are planning to use the familiar cassette
. or cartndge. More likely it will be adapted to

~'data handling requirements.

Here sa suggestlon Before it's too late, let’s work

- together. You do the system deSIQn we’ll evolve the
- tape package to match. After all, we've been designing,

-modeling, producmg, and i lmprovmg mag tape packages
for years. And lots of times the designs have come out

of close cooperahon w:th custome rs — in the c:
industry, in the entertainment industry, or wherever a
precisely molded plastlc package was consndered
lmportanl :

“You people in data processmg taught us close tolerances

and reliability. Our cassettes and cartridges inherited
these standards. But of course your new syslem may
need somethmg even better.

Let'stalk.

Data Packaglhg (':orporatlon 205 Broadway, Cambndge,
Massachusetts, Tel. (617) 868-6200 TWX 710- 320—0840
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DATA DISPLAY SURVEY: 74-page report
surveys computer-generated displays
capable of operating in real-time on a
dynamic control system and visual dis-
plays that present information to the
eye by means of visual cueing. A tabu-
lation of commercially available con-
sole displays and display bibliography
are included. BNWL-725. Cost: $3;
microfiche, $.65. CLEARINGHOUSE,
U.S. DEPT. OF COMMERCE, Spring-
field, Va. 22151.

COMPUTER CAREERS: 24-page booklet
provides detailed information on ca-
reers in the designing, production,
marketing and application of compu-
ters, including types of jobs available
and personal qualifications for each.
BUSINESS EQUIPMENT MANU-
FACTURERS ASSN., New York, N.Y.
For copy:
CIRCLE 214 ON READER CARD

T-S SERVICE EVALUATION: Two-volume
proceedings of workshop on time-shar-
ing and remote EDP services (held
Nov.. 1968) includes printouts from
over 80 on-line tests performed on nine
working systems and the 10 programs
that provided evaluation of time-shar-
ing services by vielding comparative
performance data on the following pa-
rameters: memory size; arithmetic
speed; size of symbol table; testing of
round-off errors; file creation, protec-
tion, editing and access; program
development; execution modes; and
transmission error rate. Six tables of
comparative detail data describe other
t-s parameters of interest to pro-
spective users: hardware features, ex-
ecutive control, edit capabilities, file
management capabilities, language ca-
pabilities, programming aids, rate
structure of services, and cost effi-
ciency figures derived from demon-
strated performance of benchmark
tests. Cost: $100. NATIONAL IN-
FORMATION RESEARCH INST.,
P.O. Box 3358, Santa Monica, Calif.
90401.

UNIVERSITY SYSTEM: Four-page bro-
chure describes computer installation
at San Fernando Valley State College

February 1969

(Calif.) and the school’s student-ori-
ented approach to computers in edu-
cation. GENERAL ELECTRIC IN-
FORMATION SYSTEMS, Phoenix,
Ariz. For copy:

CIRCLE 215 ON READER CARD

TEST DATA GENERATOR: Four-page
brochure describes a copoLr-oriented
pseudo-compiler which validates pre-
production programs, eliminating pro-
grammer development of the test files
required to adequately debug user
programs. This is accomplished by
TDG’s ability to accept a combination
of English language instructions and a
coBoL source language program and
to deliver single or multiple test files in
user specified formats. Other propri-
etary products are included. INFOR-
MATION MANAGEMENT INC,
San Francisco, Calif. For copy:

CIRCLE 216 ON READER CARD

IC LOGIC ASSEMBLIES: Sixteen-page pa-
per written for industrial control
equipment designers emphasizes the
advantages of the company’s logic as-
semblies in performing relay functions
in industrial control situations where
increasing size and complexity impose
strains on reliability and often result in
spiraling costs. CAMBRIDGE THER-
MIONIC CORP., Cambridge, Mass.
For copy:
CIRCLE 217 ON READER CARD

COMPUTERS IN MEDICINE: 64-page De-
fense Documentation Center bibliog-
raphy covers computers in biomedical
systems, biological simulation, biomed-
ical monitoring, computer-aided diag-
nosis, and data analysis. AD-675 600.
Cost: $3; microfiche, $.65. CLEAR-
INGHOUSE, U.S. DEPT. OF COM-
MERCE, Springfield, Va. 22151.

TYPESETTING PROGRAMS: New periodi-
cal is a cléaringhouse for programs for
computerized typesetting offered and
needed by non-competitive users. Pur-
pose of the publication is to avoid du-
plication of effort, to provide meaning-
ful interface between printing and
publishing industry computer practi-

NEW ISSUE

This announcement is neither an offer to sell nor a solicitation of an offer to buy any of
these securities. The offer is made only by the Prospectus.

140,000 Shares
Numerical Control Education & Consulting, Inc.

Common Stock
(Par Value $.01 Per Share)

Price $5.00 Per Share

Copies of the Prospectus may be obtained in any State from the undersigned
only in such States in which the Prospectus may be legally distributed.

g/essana]rz'm' &> Coo., gnc.

December 24, 1968

CIRCLE 99 ON READER CARD
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Stack ours against yours!

Speed, cost, capacity and space . .. why you should use the DigiCorder instead of a paper tape system.
Even for the small and medium business which has never been able to afford the convenience of magnetic
tape. SPEED: The DigiCorder reads and writes at 500 characters a second. What is the capability of your
paper tape punch and reader? COST: Prices of the high-speed DigiCorder begin at $840 (in quantity).
What is the price of your paper tape punch, reader and controls? CAPACITY: The D|g|Corder cassette
stores up to 500,000 8-bit bytes. How many standard rolls of paper
tape would it take to reach this capacity? More than four rolls?
SPACE: The DigiCorder measures 17%2 inches x 3%2 inches x

14 inches. How much space is consumed by your paper tape
punch, reader and controls? The DigiCorder cassette measures

4 inches x 2%2 inches x 3 inch. How much space is required to
store 4 standard rolls of paper tape? If you now use paper tape, you
need to know more about the DigiCorder. For specifications, contact:

INTERNATIONAL COMPUTER PRODUCTS, INC.

P.O. BOX 34484 DALLAS, TEXAS 75234 214 239-5381
TWX: 910-860-5009 CABLE: ICPTX DALLAS, TEXAS

CIRCLE 110 ON READER CARD
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new literature

tioners and software suppliers, and to
assist computerized typesetting users
in extending their general-purpose sys-
tems into a wide range of business-ori-
ented applications. Sample edition will
be sent. COMPOSITION INFORMA-
TION SERVICES, Los Angeles, Calif.
For copy:
CIRCLE 218 ON READER CARD

SIMULATION COURSES: Six-page bro-

chure describes seminars to be offered

through the end of the year in Los An-

geles and Washington, D.C. CON-

SOLIDATED ANALYSIS CENTERS

INC., Santa Monica, Calif. For copy:
CIRCLE 219 ON READER CARD

D/A APPLICATIONS: Six-page brochure
describes the company’s digital/ana-
log instruments and details applica-
tions for a multichannel automatic
scanner, jet engine test instrumenta-
tion, and automatic programmer,
ANADEX INSTRUMENTS; Van
Nuys, Calif. For copy:
CIRCLE 220 ON READER CARD

CONFERENCE PROCEEDINGS: 371-page
book contains material presented at |
the 1968 International Data Process- ‘
ing Conference sponsored by ppma. |
Subjects include software-problems
and development, trends in systems
analysis techniques, installation man-
agement, personnel management, com- |
puter room operations, real-time sys- ]‘
tems. Data Processing, Vol. XIII is
available to bpMaA members for $10.20

, ] . . ,‘ e o  with Cham 0- Matlc contmuous;h :
}l)li;l Otg E‘lgsztll\}%s 1{,?; ;fg%MD}? I:ID% S forms—m-envelopes' They run smoothly through your printout unit, In- -

ASSN.. 505 Busse Hwvy. P : / formation, name andaddressareprmtedoneachtormand bycarbonless

ms %()(;63( usse Hwy., Park Ridge, | transfer, on a duplicate form preinserted and presealed inside each
' ’ i envelope. Only the name and address show through the envelope window. ;
) V.Then zthe Cham-O Matic . contmuous forms-m—enveiopes run smoothly

TELEPRINTER APPLICATIONS: Two eight-
page case histories describe a network
of teleprinter terminals at Lighting
Products Div. of Lear Siegler used for
order processing, inventory control,
credit checking, and invoicing and a
nationwide network used by Marathon
Oil to mail invoices day after sale and
to control inventories at distribution
outlets across the country. TELETYPE
CORP., Skokie, Ill. For copy:
CIRCLE 221 ON READER CARD

handle malhngs of computenzed informa- -
{ tion of accounts 1099'5"‘

|

|
TAPE MAINTENANCE: Brochure de- ‘
scribes the company’s  approach to
magnetic tape cleaning and mainte-
nance. The system includes. cleaning
with the MARK II tape -cleaner,
punching master cards with the

‘making envelopes and forms
more useful to you

CIRCLE 111 ON READER CARD
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The
$100,000
Bargain.

It's the Link APD-5000 Microfilm Plotter.

It's the most plotter for your dollar in high resolu-

tion, speed and accuracy.
Not only does the APD-5000 offer today's com-

puter user the sharpest available film recording, its : i

versatile high-performance features and numerous
applications capabilities can significantly reduce the

overall cost of your entire computer output operation. |
Sounds like an impossible bargain? Here's proof .
- plotters can cost upwards of $250,000, ours would

it's possible:

O Proven 4096 x 4096 matrix, fully capable of =/
recording the information contained on a highly- /

detailed D-size drawing on one 35mm frame.

O Incremental and whole-value plotting, with vari- .

able line thicknesses and density levels.

0O Modular design for ‘'you-buy-only-what-you-
need-now’’ cost efficiencies, without risk of :

obsolescence.

i

<+ pt—_

O Integrated circuitry to reduce maintenance costs
and increase up-time.

What's more, Link has developed a third genera-
tion software package especially for the APD-5000.
Written in Fortran IV, it's compatible with almost any
computer. And, using a Link translator, programs
written for other plotters can easily be run on the
APD-5000. ‘

One more thing about the APD-5000. Since similar

still be a bargain at twice its price.

For full details on Link’s APD-5000 Microfilm Plot-
ter, write to Advanced Technology Systems Sales,
Department D, 1077 East Arques Avenue, Sunny-
vale, California 94086 or phone (408) 732-3800.

LINK GROUP

Singer-General Precision, Inc.

CIRCLE 112 ON READER CARD
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new literature

MP461 and utilizing a coBoL-oriented
management reporting system. DATA
DEVICES INC., Tarzana, Calif. For
copy:

CIRCLE 222 ON READER CARD

RESEARCH BUDGETING: 138-page report
presents a formulation and digital
computer program that can be used
by any research organization as a
management tool for budget alloca-
tion. AD-676 269. Cost: $3; micro-
fiche, $.65. CLEARINGHOUSE, U.S.
DEPT OF COMMERCE, Sprlng-
field, Va. 22151.

CORE MEMORY: Six-page brochure de-
scribes model RG memory package
available in 4, 8, 12, and 16 word ca-
pacities, 8-80 bits. Modular design al-
lows expansion to larger word sizes,
with practical limit at 65,536 words.
Timing chart is included for read-re-
store, clear-write, and read-modify-
write cycles. AMPEX CORP., Red-
wood City, Calif. For copy:
CIRCLE 223 ON READER CARD

LINEAR IC’s: Four-page brochure de-
scribes reference workbook on linear
integrated circuits, including content,
format, utility, application, parameters
used. The book includes over 2,000
circuits 1o GO anulaciulors wn 5CV-
en countries. D.A.T.A., INC., Orange,
N.]J. For copy:
CIRCLE 224 ON READER CARD

DISC SYSTEMS: Three data sheets list all
specifications and discuss features and
applications for the company’s Televi-
sion Display System, Fixed-Head Par-
allel Digital memory system, and Ser-
vo Drive System. TDS combines a disc
memory and television in a display sys-
tem capable of storing and simultane-
.ously. displaying up to 128 TV pic-
tures. FPD is a self-contained memory
system which can write or read up to
72 data channels simultaneously on a
12-inch storage disc. The Servo Drive
System can synchronize the speed and

phase of a disc memory to within =50 -

nsec of an external reference signal.
DATA DISC INC.,, Palo Alto, Calif.
For copy:

CIRCLE 225 ON READER CARD -

KEYBOARD DISPLAYS: Eight-page bro-
chure describes models 7550 and 7555
combination typewriter keyboard and
crt for use in on-line communication

February 1969

with the company’s Sigma computers.
The units feature a 96-character
graphic set with upper- and lower-case
letters; an integral buffer memory with
2,048-character capacity, a display
area of 2,752 character positions; text-
editing functions, including the ability
to replace, insert, or delete data at any
point in the text. Models differ only in

that the 7555 can be equipped with an :

optional high-speed feature, increasing
data transmission rate from 15 to a
maximum of 180 cps. SCIENTIFIC
DATA SYSTEMS, El Segundo, Calif.
For copy:

CIRCLE 226 ON READER CARD

HOLOGRAPHY: 200-page spiE Holo-
graphy Seminar Proceedings contains
23 technical presentations. Cost: $20.
SOCIETY OF PHOTO-OPTICAL
INSTRUMENTATION ENGI-
NEERS, 216 Avenida Del Norte, Re-
dondo Beach, Calif. 90277.

TRAINING AIDS: Brochure describes
educational films and texts that
may be rented and purchased for use
to gain basic understanding of in-
strumentation technology. INSTRU-
MENT SOCIETY OF AMERICA,
Pittsburgh, Pa. For copy:
CIRCLE 227 ON READER CARD

COMPUTERIZED TYPOGRAPHY: 16-page
brochure describes a computerized ty-
pography service which uses a general
purpose computer as a tool to produce
phototvnogranhv directlv from a cus-
tomer’s mag tape or punch card master
data file. The end product is a com-
plete set of film pages ready for the
printer. The new process is compared
with conventional manual typographic
steps. COMPUTER COMPOSITION,
INC., Chicago, Ill. For copy:
CIRCLE 228 ON READER CARD

INTEGRATED CIRCUITS: 960-page data |

book contains complete specifications
and other applications and test data
for all standard integrated circuits
(digital and linear) manufactured by
the company. Interchangeability guide
cross-references direct replacement
circuits for those made by other com-
panies. Cost: $3.95. MOTOROLA
SEMICONDUCTOR

Ariz. 85036.

AT

Overheard in a junior college course
on introduction to computers the first
day: “I think the difference between
analog and digital is you work the digi-
tal computers with your fingers.”

EVEN &
PROGRHMMERS

HAVE DREAMS

Parker-Finch can help you make your
dreams a reality. We can tell you every-
thing you want to know: Who needs you
now. What they'll pay. The hours, the

tha navéra hanafite (-hmr nffar
Where they re located in the metropolltan
New York-New Jersey area, The equip-
ment they have on hand and on order.
The languages they're looking for. The
programs they're writing and getting ready
to write. It all adds up to a fresh approach
to your future!

It's easy to get started. Just complete
this coupon, send your resume or call.

PRODUCTS .
INC,, Dept. TIC, Box 20924, Phoenix,

Name
Street & No.
City&State ___________ Zip
Telephone home office
Present Employer
Position_______ Salary: §
Description of Responsibilities: i

Machines and Languages you are familiar with:

Job Preference:
Geographic Preference:
Special Interests:

Education (highest degree achieved)

) Associates, Inc.,
51 East 42nd Street
- New York, N.Y.

10017 (212) 661-1830

CIRCLE 301 ON READER CARD
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letting fingers do your punching?

DIAL
215-277-0500

Converting data by key punching?
The cost is high, the time is long, the
accuracy is questionable. Manage-
ment is entitled to the most timely
and dependable information. More
and more OCR offers greater effi-
ciency and lower systems costs.

Case in point: we have delivered an
OPTICAL SCANNING SYSTEM that
reads your telephone book. If you
are key punching a directory or if
you have a similar special input
problem, we probably have the an-
swer. Are you key punching payroll,
billings, purchase orders or other
foutine applications? We can show
you how to enjoy the benefits of
OCR with a surprisingly small capital
investment.

SCAN-DATA CORPORATION

800 EAST MAIN STREET, NORRISTOWN, PENNSYLVANIA 19401 / 215-277-0500
8844 W. OYLMPIC BLVD. BEVERLY HILLS, CALIFORNIA 90211 / 213-274-8061

174 DATRAMATION



ULTRONIG GUTS LINE GOSTS

_.aal THITRANAARAM A

... WHIT ULINAVUNI

We thought you’d be interested. Especially since high
costs of multiple leased transmission lines are prob-
ably strangling growth of your data communications
network. That's why we’ve developed Ultracom™ Mul-
tiplexing Systems. They use advanced time division
multiplexing techniques, enabling you to transmit and
receive data from many terminals simultaneously—
through a single voice-grade line. This means you
can eliminate most telegraph-grade lines in your net-
work . .. and the high charges that accompany them.

Ultracom™ is a family of modular data multiplex
units. Each is designed to efficiently solve a specific
problem in a communications network. The right
combination of these units, working together, pro-
vides far superior performance than you’d get from
any single unit multiplexer system available today.

The result: a sophisticated system that offers in-
creased thruput capability at drastically reduced
costs over your present system. These are some of
the things you want—and some of the things Ultra-
com™ Multiplexing Systems deliver. But there’s a lot

DISPLAY TERMINALS e

A1
Iviui

MAGNETIC TAPE TRANSMISSION TERMINALS e

fipiexing oysiems!

your data communications network, call us collect.
Or fill in and mail the coupon below.

DATA COMMUNICATION PRODUCTS DIV.

ULTRONIC SYSTEMS CORP.

SUBSIDIARY OF
SYLVANIA ELECTRIC PRODUCTS INC.
MOUNT LAUREL INDUSTRIAL PARK
MOORESTOWN, N.J. 08057 « PHONE: 609/235-7300

A ULTRONIC SYSTEMS CORP. ]
Mount Laurel Industrial Park, Moorestown, N.J. 08057 .

Tell me more about Ultracom TM.

NAME

COMPANY

ADDRESS

cIty STATE/ZIP

T Dept. DA-029

i
!
——

MODEMS

CIRCLE 114 ON READER CARD
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Professional development
means continuing education.
That takes time. ..

yours and your company'’s.

But ACM SEMINARS make it easy .

* Experienced instructors
who practice what they preach

* First class teaching materials

® Convenient locations

®* Low Fees

Send for our free catalog and find out
how simple it is to keep current.
Your employer will be glad you did.

Professional Develonment Sﬂllllllﬂl's

S
g %
[ Aerospace Software [[] Data Communications [] Management Science 2 E
[0 Computer Graphics [J Managing Information i '0" s

oM
g&‘c P””&

[J Programming Languages

Processin For Symbolic A°
] Computer Input/Qutput g ymbe '?0 Q\
i . Computation NDED ¥
] Computer Selection [0 Documentation
and Evaluation Techniques [J Simulation of Discrete Systems

ASSOCIATION FOR COMPUTING MACHINERY
211 East 43rd Street, New York, New York 10017 (212) 986-3055

CIRCLE 115 ON READER CARD DATAMATION



Ugly is only
skin deep.

I'ebruary 1969

Handsome is as handsome does
... and our new 420 Buffer
Memory does an outstanding
job in spite of its appearance.
We could have made it
prettier, of course. But we
wanted to keep the size
down. And the price. So we
concentrated on things like speed
(4.0 usecs full cycle, with access time
of 600 n.s.) . .. performance (20,000 hours MTBF)

. capacity (1024 words x 8 bits per word) . . . and design
(TTL integrated-circuit logic). '

The really beautiful thing about the 420 is its versatility.

It’s ideal for just about any buffer operation where data comes
in hiurcte that can’t he ahenrhed h\/ 1/OY eciinment like data-

conversion jobs in information terminals . . . numerical control
devices on automated machine tools . . . unusual applications
such as highway toll-collection systems . . . process control . . .

medical electronics. Ad infinitum. Comes with or without ad-
dress and data registers, too. (Either way, two 420’s will just
about fit into a shoebox.) Operating environment? 32 to 140°
F., 0% to 90% R.H. without condensation.

For more facts on the 420, or for help with application
problems, contact a Fabri-Tek man at one of our national or
international offices. Or write or call us direct,

Fabri-Tek is a leader in advanced memory research, devel-
opment and production. Our experienced Applications Engi-
neers are ready to help you find solutions to problems in the
following areas: Main Memories ¢ Buffer Memories ¢ Scratch
Pad Memories ® CRT Refresher Memories e Peripheral Mass
Memories ¢ Mil-Spec Memories ¢ Extension of Main Memory
¢ Numerical Control.

FABRI=TEK

5901 South County Road 18 « Minneapolis, Minn. 55436 « Tel: 612-935-8811 TWX: 910-576-2913

CIRCLE 116 ON READER CARD
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Scientific Programmers

Use your imagination.
Imagine the thousands of intricate problem-solving programs
leading up to the C-5's recent first flight. The programs required
for design and development of projected C-5 derivatives. For

nuclear applications research. And for VTOL design.
Lockheed-Georgia needs Scientific Programmers for

these and other on-going projects. Requirements:

a degree in engineering, mathematics, or a science;

plus two or more years’ experience programming large scale

computers for the solution of scientific and technical problems.
Expand your imagination at Lockheed. Send your resume to:

Mr. U. D. McDonald, Employment Manager, Dept. 5402,

Lockheed-Georgia Company, 2363 Kingston Court, S.E.,

Marietta, Georgia, 30060. An equal opportunity employer.

Airhft Center of the World
LOCKHEED-GEORGIA

A Division of Lockheed Aircraft Corporation

CIRCLE 344 ON READER CARD
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AT FanniInG |
WE TALK COBOL, FORTRAN
AND TURKEY 70:

* PROGRAMMERS * SYSTEMS ANALYSTS
* OPERATIONS RESEARCHERS * EDP MANAGEMENT )

Award Winning National Service

FANNING, a pioneer in the highly special-
ized Electronic Data Processing personnel
field, serves the job seeker and employer
better than ever before.

We've increased our EDP counseling staff;
beefed up our computer information sys-
tem; and concentrated the entire operation
in convenient new EDP center in New York
City, the nerve center of the industry.

For the job seeker: FANNING remains the
prime source of professional positions in
the widest range of EDP functions.

The FANNING EDP counselor, an experi-
enced professional with his finger on the
industry’s pulse beat, provides the objec-
tive guidance the applicant needs to fully
capitalize on his experience and potential

in a fast-expanding job market. At his com-
mand, are a national network of FANNING
offices and an IBM-computerized access-
and-retrieval system for a fast transmittal
of resume and job information. All fees
paid by employer.

For the employer: FANNING functions as an
immediate source for highly qualifed ap-
plicants at all levels. From our vast talent
reservoir, we can fill your needs as fast
as you phone! :

In addition, FANNING provides many extras,
For example, extensive advertising and
screening services for the client who de-
sires to undertake a broad recruitment
program (and retain anonymity) without
taxing his own personnel department.

FOR INFORMATION, WRITE FOR SPECIAL BOOKLET OR CALL
EDP PERSONNEL SPECIALIST

FF ANNING personneL acency, inc,

N.Y.C.: 1465 Broadway, New York, N. Y. 10036 (212) DI 9-38Q0, Att: Peter D. Franklin
NEWARK, N.J.: 671 Broad St, Newark, N.J. 07102 (201) 622-1204 Att: Philip D. Saunders
other offices:

Boston, Mass. e Bridgeport, Conn. ® Fort Wayne, Ind. e Hackensack, N. J.
Paterson, N.J. e Philadelphia, Pa. ® St. Louis, Mo. @ Washington, D.C. ® Wellesley, Mass.

CIRCLE 345 ON READER CARD

SYSTEMS ANALYSTS
AND
PROGRAMMERS

An unusually fine opportunity now
exists within the Philco-Ford Ap-
pliance Division for Systems Ana-
lysts and Programmers with all
levels of experience.

Responsibilities and areas of en-
deavor will include manufacturing
information systems, engineering
design and control systems, finan-
cial management systems, feasi-
bility studies, teleprocessing ap-
plications, numeric control appli-
cations, OR and RT applications.

Candidates for systems should
have 3 to 4 years of programming
background and at least 1 year of
systems analysis which involves
frequent customer contact. Pro-
grammers will be categorized by
the number of years spent thus far
in the programming field. Previ-
ous programming experience in
cobol is highly desirable for the
successful candidate. Degreed in-
dividuals are desired but this is
not mandatory when sufficient ex-
perience warrants consideration.

A complete program of benefits
including a savings and stock in-
vestment program, company paid
insurance program, paid vacation,
educational assistance program,
paid retirement, product purchase
plan and liberal sick pay program
is also available. '

For a confidential interview please
send your resume to Mr. Mark
Kochanowski, Dept. D1, at the ad-
dress below.

PHILCO

APPLIANCE DIVISION
State Road #1
Connersville, Indiana 47331

An Equa! Opportunity Employer

CIRCLE 343 ON READER CARD
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books

Design of Real-Time Computer Systems,
by James Martin, Englewood Cliffs, N.J.,
Prentice-Hall, 1967. $13.00.

This useful text (called an “essential
handbook” in the publisher’s blurb—
that overstates the case) is the most
comprehensive review of on-line sys-
tems yet published. If it suffers from
anything, it is the time lag between
conception and birth in publishing, a
circumstance ironically at odds with
the central theme of the book.

The book is an adaptation of text
materials used in the IBM Systems Re-
search Institute. It creates the impres-
sion that students in the course worked
hard, and probably came away with a
good grasp of what on-line systems are
about. Incidentally, Martin calls them
“real-time,” but in this reviewer’s mind
that term is reserved for systems in
which response time is critical and
measured in milliseconds. Reservation
systems, time-sharing systems and the
like are on-line, but not real-time in
this sense.

The book is readable, well-orga-
nized, and contains a wealth of prac-
tical information. It is not all you need
to know to design an on-line system,
but it points to all the areas that need
coverage. It is weakest when it enters
the area of implementation, the post-
design phase. The author may perhaps
be excused on the grounds that he has
already written a book on that subject.

The subject matter is oriented pri-
marily towards large, monolithic ap-
plications such as airline reservations
and message switching. There is a dis-
cussion also of the place of special-
purpose supervisory systems. These
items in themselves date the discus-
sion. It is true, of course, that these
considerations have some relevance,
but less today than two years ago.
Now standard operating systems ca-
pably support a wide variety of on-line
systems, and on-line applications are
conveniently multi-programmed with
normal batch-processed data process-
ing. Some discussion of this type of
“foreground” processing will, hope-
fully, find its way into the next revision
of this book.

The field needs more books like this
one, despite its chronological short-
comings. It is a quality production
written by someone who obviously
knows what he is about. The casual
reader will have to decide for himself
whether his interest is $13 deep, but
libraries and educators should have no
qualms about its quality as a reference
or a text, —Ricuarp H. HiLo
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31 LEWIS STREET, HARTFORD. CONN.:‘;06103

MEET LOW KEY...

The best symbol we could think of to reflect the par-
ticular brand of cordiality in our Career Development
Department. No heavy glad-handing. No high pressure.
No rash promises. Never, never a flesh-peddling
approach.

Head-hunting, indeed. But please note an impor-
tant distinction. DMS is the first and only full-service
EDP firm in the country. We offer our impressive group of
hardware and software houses a package that includes
consulting, equipment acquisition, contract program-
ming and education. As they expand programs and add
new systems, we're also nice enough to find the neces-
sary EDP talent to implement them. This puts our Career
Development people on the ground floor with the kind
of openings you'd never know about otherwise.

k If you're an acutely ambitious applications pro-
grammer, systems programmer, systems ' analyst, or
salesman who appreciates discretion and genteel in-
formality, you couldn’t make a better connection.

DATA MANAGEMENT SERVICES, INC.

1515 LOCUST STREET, PHILADELPHIA, PENNSYLVANIA 19102
8 W. 40th STREET, NEW YORK, N.Y. 10018
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move
your

career...
UPWARD:

Does your present position offer
you a salary commenstirate

your actual ability ? Does 1S
future opportunities satisfy your
personal amibitions?

CRAIG M. BARREYTT ASSGCIATES
... specialists in the professional
recruitment of high caliber data
processing personnel. We have
hundreds of attractive job offerings
in our files...ALL FEES PAID
...all are in the $900C to $25,000
per annum salary range.

May we look forward to performing
this meaningful service with
regard to the advancement of
your personal career? Interested?
Fill out coupon without delay!

CRAIG M, BARRETT
ASSOCIATES, INC.

527 Madison Ave., New York, N.Y. 10022
Phone: 212-758-8690

YEARS EXP.
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IS cutting your

IBM 360
sort time
\ in half worth

$200
a month?

The name is PISORT and Programmatics could do it
because Programmatics is in the software business. Strictly.
PISORT is an amazingly simple piece of plug-in software
that’s fully compatible with IBM’s DOS sort program.
Programmatics guarantees that PISORT will not only cut
your sort time in half; it will cut your disk space in half

at the same time. PISORT includes all the features of DSORT
and utilizes the same JCL and sort control cards. What

you have to have, of course, is an IBM 360 with 65K or more
operating on DOS. Which doesn’t mean that all you 0S
people should defenestrate yourselves. We're working on our
OS PISORT now. Lease, license and lots more good

- information is available on request. By now, you’ve probably

rationalized that your IBM Sort is free. Which is true.
But you've got to admit that it’s only half fast.

PRUGRARNIATICS

11661 San Vicente Blvd., Los Angeles, Calif. 90049
11401 North Shore Drive, Reston, Virginia 22070
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COMPETITIVE ANALYSIS OF
KEYBOARD-TO-TAPE STATIONS*

Features Ty-core BrandA Brand B Brand C
Character Display
Large 34" Letters :
& Numerics Yes No No No
Easy-to-read
34" Position Display ~ Yes No No No
All Tape Handling
Eliminated Yes No No No
Keyboard Mechanical
& Electrical Interlock ~ Yes No No No
Desk Top
Convenience Yes No No No
Direct Computer
Interface Yes No No No
Typewriter “Feel”
on Keyboard Yes No No No
Price $4995 $8000  $8500  $9500
(Plus) (Plus)  (Plus)

* Based on systems with automatic verification.

INC.
P.O. Box 69, 80 Turnpike Road,

Chelmsford, Massachusetts 01824
(617) 256-7525

Obsoletes noisy inefficient card punch machines.
Obsoletes existing keyb’oard-to-tape machines.
Reduces leasing or purchase costs 60% and more.

The Data Tape Station consists of a Keyboard,
Control and Display Panel, Memory Unit and a
Ty-tape cartridge all contained in a handsome,
decorator-designed unit. Data Tape characters
are keyed directly from the Keyboard to the
Ty-tape cartridge. The output of the Data Tape
Station may go to a Ty-core Data Accumulator,
or as an option, directly to a computer.

DATA ACCUMULATOR — The Data
Accumulator accepts data from one to

twenty Ty-tape cartridges. The EDP supervisor
can make one large reel from the inputs of

up to twenty data tape station operators

at his own discretion.

KEYBOARD — True typewriter “feel”, true
mechanical interlock and unsurpassed
reliability are built into the keyboard through
the use of optical techniques rather than
mechanical switching used in competitive
keyboards. Since the “touch” of the keyboard
is similar to the touch on conventional electric
typewriters, the operator can maintain speed
and reduce errors in transmission of data.

February 1969

True mechanical interlock prevents depressing
two keys simultaneously. Auto skip/auto dup
functions are performed instantaneously at
electronic speeds. All of these advantages
allow an operator to increase her productivity
by a minimum of 40% over her

keypunch productivity.

DISPLAY -— Error Display “talks” to the
operator in easy-to-understand English. There
are no cross matrices, no BCD lights to be
interpreted and no bouncing rows of numbers
with decoding charts. The COLUMN
IDENTIFICATION is presented to the operator
in direct English. If your operator is in column
117, the number 117 is presented to herin

%" numbers. If the character (K) is in question
the display presents the letter (K) in a

bold %" to your operator.

TY-TAPE — A Ty-tape cartridge is used
instead of a tape-to-tape reel to eliminate
threading and all handling operations and
prevent tape damage and loss of data. This
cartridge is virtually indestructible and may
be used over and over again.
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Write on your Company Letterhead
or use this Coupon

to: Ty-core Inc., 80 Turnpike Road
Chelmsford, Mass. 01824
{1 Have your applications engineer call.

[] Send me Brochure on .
Series 7500 Data Tape Systems.

O lhave
[ twishto replace

key punch units.

key punch units.

Name -

Title

Company

Street

City State Zip
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@ @ > You've been renting a 202
@ @ @@ _Series data set fAr alowvunn

nl
iIUl CICVvVoll

i@@ﬁﬁ@ or twelve months. What do you have?
A modem that belongs to

ﬁo@@@i@@@ someone else. And a pile

of rent receipts. / The

O -

L@ﬂﬂﬂi@ @z@ same expenditure

-2y = could have bought
i@ﬂ@ Evy Eﬂﬂ@ Gg you a Rixon FM-18.
And what would you have? An ultra-reliable 1800
bps modem. A modem that you can own for less
than the cost of a one year’s rental of the equiva-
lent 202. / If you are using several data sets (as
do most users) think of the savings that can accrue
if you buy your modems rather than lease them. /
Many forward-thinking people have already started
to convert to owned modems. Rixon modems.
Rixon makes a variety of data sets that are fully
compatible with Western Electric series 103, 202,
201, and 207. And a few that have no equal. /
A little time spent talking to one of our Applica-

tions Engineers can show you just how to save
money by buying rather than leasing.

THE DATA COMMUNICATIONS PEOPLE

[R>S KADNT ErL ECTRORNICS., INC. €
2120 INDUSTRIAL PKWY., SILVER SPRING, MARYLAND 20904 / (301) 622-2121
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tough. (tuf);

adj. able to endure strain, hardship, or severe labor; robust

...hest word for Data Products’ R0-280/UYK
Military LINE/PRINTER"

W It's as rugged a printer as they come. Designed specifically for the brutal envi-
ronments experienced in military use, the RO-280/UYK is built to MIL-E-16400,
and is designed to meet all applicable specs for shock, vibration, temperature,
humidity, and EMI/RFI. Truly rugged design and construction make the RO-280
ideal for shipboard use, trailer mounting, or any other location where high relia-
bility under adverse conditions is a no-compromise requirement.

Like all Data Products’ LINE/PRINTERS, the RO-280 is a high-speed printer for
on-line use with digital computers, or off-line with magnetic or paper tape units,
or communications terminals. It prints letters, numerals and symbols at speeds
to 1000 lines-per-minute, with unparalleled clarity and dependability. The
RO-280/UYK is the third generation of Data Products Military LINE/PRINTERS

that have been proven in the field.

If you plan to give your computer printers a hard time, write Data Products,

8535 Warner Drive, Culver City, California 90230, for detailed literature on our data P"OduCts
Military LINE/PRINTERS.

Data Products manufactures LINE/PRINTERTM, DISCFILE®, Core Memories, Off-Line Printer Systems, Card Readers & Punches  ‘the peripheralists”
*LINE/PRINTER is a trademark of Data Products Corporation
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...get an EMR 6130

You would like a computer that performs like a
Sigma 7. Yet, you want the Sigma 7 features in a
Sigma 2 size system. Well, cheer up. The EMR 6130
can give you most of the key Sigma 7 features. . . at
a Sigma 2 price tag!

The secret is ASSET, an unusual Real-Time
Executive that allows extensive multiprogramming
applications. Standard modules handle job and I,/0
queuing, dynamic core allocation, shadow-time
batch processing, and interrupt processing to let you
tailor the executive to your applications. Other soft-
ware includes Real-Time FORTRAN 1V and
ASIST (a macro-level assembler). This pack-
age is available now.

The hardware features of the 6130 are un-
usual, too: Multiple, asynchronous memory
busses permit true simultaneous I/0 opera-
tions. Context switching is performed with
just one instruction. Up to 126 external pri-

ority interrupts. Hardware multiply, divide, and
double precision integer arithmetic are standard.

This brings us to a small surprise. The EMR 6130
is a 16-bit computer. But it happens to be the fastest
(775 nanosecond cycle), most versatile 16-bit system
on the market. '

- Let us prove it to you. Call or write our marketing
manager in Minneapolis. If we can’t convince you
the EMR 6130 can do a better job for you, we might
even forward your inquiry to the Sigma boys.

After all, it’s your money.

COMPUTER

EMR DIVISION OF WESTON INSTRUMENTS, INC - A SCHLUMBERGER COMPANY
8001 Bloomington Freeway, Minneapolis, Minnesota 55420 « Phone (612) 888-9581
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letters

diodes. The novice—for whom this ar-
ticle was written—generally prefers to
waste a bit of time and hardware for
the sake of more basic and universally
applicable instructions.

Let me refer to the last paragraph of
my previous article in DaTtamaTtion
(May, ’68), in which I stated that vir-
tuosity in logical design is not acquired
in a day, and hail a virtuoso in your
correspondent.

PeTER L. LINDLEY
Pasadena, California

promotion

Sir:

The references to Burke Marshall in
the item beginning on Page 195 of your
December issue are fallacious and un-
fair.

Mr. Marshall, who had a distin-
guished public career before joining
IBM as vice president and general
counsel in 1965, is being promoted to
the Management Committee. The
Management Committee has been the
most successful organizational im-
provement in IBM in many years. It is
composed of our most senior people
and is involved with our most impor-
tant managerial decisions. Your article,
therefore, not only is an injustice to
Mr. Marshall but also is unfair to the
other members of the Committee. Mr.
Marshall’s performance as IBM’s coun-
sel has been so outstanding that he has
been promoted to the Management
Committee in order to avail the IBM
Company more fully of his talents
which we feel far transcend his obvi-
ous competence in the law.

I am astounded that a reputable pub-
lication such as yours would deal in
such irresponsible gossip resulting in
injustice to senior members of our
management. The wrong cannot be
righted but can be mitigated by an
early retraction.

THOMAS . WATSON, JR.
Armonk, New York

DATAMATION welcomes corre-
spondence about the computer in-
dustry and its effects on society, as
well as comments on the contents
of this publication. Letters should
be typed, double-spaced, and
brief. Only those reaching the edi-
tors by the 5th can be considered
for the next month’s issue. We re-
serve the right to edit or select ex-
cerpts from letters submitted to us.

consider the
advantages of a
career 1 connecticut

Come to Connecticut and enjoy sailing on the ocean, hunting
and fishing in the rolling countryside, skiing in Vermont, a day
trip to New York City or historic Boston . . . golf, tennis,
camping or what-have-you. It's all within easy reach when you
join up with P&WA's Information Systems Department.

For this is the place to combine the daily challenge of an
action-oriented career in Business Information Systems with the
four-season stimulation of leisure-time living in Connecticut.

Pratt & Whitney Aircraft is the world’s leading producer of
dependable jet engines. Now, more than ever, continuing
expansion, diversification and promotion from within afford
every opportunity for healthy growth and achievement for EDP
professicnals with up to ten years experience. Attractive
openings exist_at all levels of responsibility; preference will

be given to applicants with recent experience using assembly
language and/or COBOL.

A multiplicity of projeets vary from simple card systems to
complex on-line systems involving such projects as a Full
Production Information System, Automated Financial Analysis
and Reporting, and an Integrated Material Control System,
including procurement, forecasting and scheduling. 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 Rircraft

DIVISION OF UNITED AIRCRAFT CORPORATION

February 1969
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WREN YU CROUGE
A CHREER AREA AT F0BORG

YOl RAUE TW(CE AS MUCH
TU CRGOSE FROGH

Foxboro's systems efforts are composed of two distinct groups, and both of them are advancing the state of the art

in rapidly expanding technologies.

CURPUTER
avaTEMS DESIGN

The Computer Systems Design and Development
Group has recently embarked on a major program to
develop the next generation of Foxboro’s digital and
analog technology.

As a member of this staff, you will be involved in devel-
opment projects from initial marketing and research
inputs through to manufacturing.

The work will encompass advanced Real Time Systems,
Computer-based CRT display Systems, Digital Logic
Design using MS! and LSI Circuitry, /O Communica-
tions, Software Product Development and related
systems technology.

The opportunities now available are too numerous for
proper description in any single advertisement, there-
fore we invite your personal inquiry if your background
and career interests fall into one of the following
professional areas:

DEVELOPMENT SYSTEMS
ENGINEERING ¢ CIRCUIT DESIGN
ENGINEERING ¢ LOGIC DESIGN
ENGINEERING e ELECTRONIC
PACKAGING ENGINEERING e
ELECTRO-MECHANICAL
ENGINEERING ¢ 1/O DESIGN
ENGINEERING ¢ PRODUCT
DEVELOPMENT ENGINEERING e
SYSTEMS DESIGN ENGINEERING e
DESIGN PROGRAMMING.

To apply for a position in either area, call Mr. Tom Bryant at (617) 543-8750,
collect, or torward your resume to him at the Foxboro Company, Dept.D2,
Neponset Avenue, Foxboro, Massachusetts 02035. Look into other ca-
reer building opportunities with Foxboro, an equal opportunity em-

ployer.

PRUCESS
CUNTRUL APPLICATILING

As a member of our Contract Engineering Group you'll
participate in world-wide computer controlied
processing projects, from their design concept to
customeracceptance. That's how Project Responsibility
is defined at Foxboro. At our new multimillion dollar
facility, you'll work with engineers and programmers
in acreative, “handson” environment, developing many
of the most complex and advanced control systems
ever devised.

The breadth and depth of Foxboro projects now on the
boards is greater than ever. The problems involved will
challenge all the skills and talents you possess. Indi-
viduals with appropriate professional experience and
interests are invited to apply for one of the following
immediate openings:

DIGITAL SYSTEMS ENGINEER e
DIGITAL SYSTEMS PRODUCT
ENGINEER e DIGITAL SYSTEMS
APPLICATION DEVELOPMENT
ENGINEER ¢ REAL TIME SYSTEMS
PROGRAMMERS e DIGITAL
APPLICATIONS SERVICE
SPECIALIST ¢ ANALOG SYSTEMS
ANALYSIS ENGINEER ¢« ANALOG
SYSTEMS DESIGN ENGINEER e
ANALOG SERVICE SPECIALIST.

FOXBORO
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Edward F. Kearns, most recently vp
for RCA’s Information Systems Div.,
has been named vp of the Computer
Sciences Div. of CSC. ... . Computer
Disc Mastertape Corp., NYC company
recently formed to enter the peripheral
systems field with a specialization in
disc-oriented system devices, has an-
nounced the appointment of Geoffrey
Post as president. He had been direc-
tor of digital systems at ITT. . .. Rob-
ert W. Holmes, formerly vp and con-
troller of SCM Corp., has been elected
president and director of Lincoln In-
stitute and vp and director of Lincoln
Co. . . . The new computer systems
group of Dow Chemical’s Computa-
tions Laboratory is headed by R. N.
Farris. New president of the USA
standards Institute is Francis L. La-
Que, vp of The International Nickel
Co. . . . David Packard, board chair-
man of Hewlett-Packard, is now De-
puty Secretary of Defense for the
Nixon Administration. . . . Thomas D.
Truitt, former exec vp, is Applied Log-
ic Corp.’s new president. . . . D. H.
Warnke has joined Portland-based
EDP Central as director of administra-
tion. Formerly corporate staff systems
manager for Honeywell in Minnea-
polis, he is international executive vp
of the ppya. . . . University Comput-
ing Co. has promoted Eugene V. Scott
to president of its domestic Computer
Utility Network. He had been vp in
charge of the company’s Technical
Services Div. . . . Dr. Lawrence M.
Kushner has been named to act as de-
puty director of the National Bureau of
Standards to replace Dr. Irl Corley
Schoonover, who is retiring. Dr. How-
ard E. Sorrows, former deputy director
of the NBS Institute for Materials Re-
search, replaces Kushner as acting di-
rector of the Institute for Applied
Technology. . . . H. Myzl Stearns, a
founder and former president of Vari-
an Associates and presently a director
and consultant to that company, has
joined Ness Industries, Palo Alto, as
senior staff consultant and board mem-
ber. . . . Robert J. Smallacombe, form-
erly production director of the Wash-
ington Daily News, has been named
president of The Milgo/mpaB Corp.,
replacing Edward Bleckner, Jr., who
has been appointed president of Inter-
national Communications Corp., a

February 1969

Milgo subsidiary. . . . Stephen E.
Wright, a founder of Applied Data
Research, has rejoined the company as
a senior staff analyst to work with ac-
counts on a consulting basis and in the
development of new proprietary pro-
grams, . . . James A. Yunker, president
of Astrodata, Inc., has been elected
board chairman. . .. Seymour R, Cray,
who headed the design, development
and construction of CDC'’s first com-
puter and who now directs the com-
pany’s Chippewa Laboratories where
he was in charge of developing the

7
s
1
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6600 and 7600 series, has been elected
a senior vice president of the firm. . . .
Ralph R. Johnson, most recently vp of
data processing systems marketing for
Univac’s Federal Systems Div., has
been named president of Computer
Network (comnET), Washington, D.C.,
time-sharing firm. . Arnold D.
Palley, a group vp of Brandon Applied
Systems, has been appointed presi-
dent, chief executive officer and a di-
rector of Ennis Brandon Computer
Services, Inc., a new company formed
by Brandon and Ennis Business Forms
to provide edp services to small busi-
nesses. . . . Nelson S. Courtright, exec
vp, has been elected president and
chief executive officer of Bailey Meter
Australia Pty. Ltd. . . . Donald G.
Ward, former vp and gm of Trans-
america Credit Corp., has been ap-
pointed chief executive officer and gm
of Consumer Credit Clearance, a sub-
sidiary of Computing and Software. . ..
Talmadge F. Broughton, cofounder

computer
careers

Should you base your career on
just one interview? Make your
choice trom among several career
positions!

EUROPEAN and

NATIONWIDE CHOICE

N.Y., N.J., NEW ENGLAND, WASHING-
TON, D.C., PHILA., MINNESOTA,
TEXAS, HUNTSVILLE, FLORIDA, ARI-
ZONA, CALIFORNIA AND OTHERS

Contact us if you have some experience
or interest in any of the following:

O Scientific Computation — Data
Reduction or Numerical Analysis—
Unusual Outerspace/Lunar and Ad-
vanced Programs

O Software Development — Lan-
guages, Compilers, Assemblers,
Monitors or Sub-Routines

O Real Time Systems —Message,
On Line, Process Control

O Systems —Planning, Design,
Analysis of State of the Art Massive
Data Handling of I.R. Systems

O Technical Representatives—
Programming and Systems support
to Sales

O Digital or Logical Design

O Management Sciences

0O Sales and Marketing

Unique opportunities exist in the
$9000-25,000 class for Managers &
Seniors and Men who can accept
management responsibility and pro-.
fessional growth

DIRECT SALES
MARKETING

HARDWARE & SERVICES
TO $30,000

I
All expenses are assumed by our client
companies.

Write in confidence, including pres-
ent salary, acceptable locations or
call (Collect) Mr. Nellissen (Area
Code 212) PLaza 9-1720

d -1

ALBERT, NELLISsen, INc.

Leading Consultants to Management
in the Data Processing Field

510 MADISON AVENUE. N.Y.. N.Y. 10022
CIRCLE 306 ON READER CARD
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What do you

want most?

] Respect ] Title
] Money [] Location
[J Challenge [] Security

] Opportunity  [] Fringes

Our nationwide survey in the Fivaneial
& EDP field revealed that employment
desires were in the order listed abore.
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

DIRECTOR DATA PROCESSING ....... $25,000
Major soft goods mfr.

CORP, DIRECTOR E. D. P, .......... $22,000
Well known public utility

E. D. P. MARKETING REP. .......... $20,000
EDP/Software Services

SYSTEMS COORDINATOR ..... ...... $18,000
Hvy Brokerage/Invest. Banking

MANAGER PROGRAMMING .......... $18,000
Strong 3rd generation exp.

MANAGER SYSTEMS ................ $18,000
Hvy mfg and acct exp.

E. D. P. PROJECT MANAGER ........ $18,000
Feasibility/Sys. Design

SR. O/R ANALYST .................. $18,000
Simulation/Mode! Bldg.

SCIENTIFIC PROGRAMMER ......... $17,000
Quantitative background

PROGRAMMER/REAL TIME .......... $17,000
World-wide service co.

MANAGER SYSTEMS ................ $16,000
Retail-mass distribution

SR. SYS. ANALYST ................. $15,000
Strong systems, knl. prog

OPERATIONS MANAGER ............. $14,000
Multi 360 inst.

FORTRAN PROGRAMMER ............ $14,000
360 40/50/65 Remote

SYSTEMS ANALYST ................. $13,500
Hvy. mfg. exp.

O/R ANALYST ..................... $13,000
Mgmt Sciences group

PROGRAMMERS ..................... $13,000
COBAL/BAL/PL 1

SYSTEMS ANALYST ................ $13,000
Methods, procedures

MANAGER E. D. P, ................. $12,000
360-20 Experience

PROGRAMMER ..................... $11,000

H-200 or 1400 Exp.

Mail resume to your nearest R-H office.

ROBERT
333 i

PERSONNEL
AGENCIES

Atlanta: 235 Peachtree St., NE ........(404) 688-2300
Baltimore: One Charles Center....... (301) 8370313
Boston: 140 Federal St. . -(617) 423-6440
Chicago: 333 N. M|chvgan Ave. .(312) 782-6930
Cincinnati: 606 Terrace Hilton (513) 621-7711
Cleveland: 1367 East 6th St. . -(216) 621-0670
Dallas: 1170 Hartford Bldg. -(214) 7429171
Detroit: 1114 Guardian Bldg. . .(313) 961-5430
Garden City, N.Y. 585 Stewart Ave. ... (516) 248-1234
* Hartford, Conn: 75 Peari St. (203) 278-7170
Los Anzeles 3600 Wilshire Bivd. . (213) 381-7974
Miami: 1107 Northeast Alrllnes Bldg (305) 377-8728
New York: 330 Madison Ave. .. .-(212) 986-1300
Newark: 570 Broad St. . .{201) 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. lnnls:.1015 Locust St. . (314) 2310114
San Francisco: 111 Pine St. ..........(415) 434-1900
Stamford, Conn: 111 Prospect St.... (203) 325-4158
World’'s Largest Financial &
EDP Personnel Specialists.

CIRCLE 308 ON READER CARD
188

people

of Satellite Computing (saTcom)
with coMm~ET, has been named
saTcoM president. At General
Electric, Jerome T. Coe is now in
charge of special studies. Replacing
him as gm, Information Services Div.,
is Paul Sage, formerly general manager
of the Mississippi Test Support dept.
of the Missile & Space Div. Dr.
Thomas A. Vanderslice is deputy divi-
sion gm of Information System Sales &
Service, replacing Vern Cooper, now
gm of the Portable Appliances Dept.
He had been gm of the Information
Devices Dept., Oklahoma City, and
will be succeeded there by Frank E.
Lenherr. Ralph S. LaMontagne will be
the company’s manager of Federal
Systems Operations for the Informa-
tion Systems Field Sales Operation, re-
sponsible for marketing all GE dp
products: to federal agencies. He re-
places E. Hugh Kinney, who has
joined Auerbach Associates as vp and
gm. . . . Nathan Snyder, secretary of
Randolph Computer Corp., and James
O. Powell, formerly president of the
company’s United Data Processing
Div., has been named corporate vp’s.
Succeeding Powell is Wallace L. Pre-

1111

>

ble, former division exec vp. . . . Stuart
M. Trooskin has been promoted to di-
rector of proprietary systems for Delta
Data Systems. . . . James E. Starnes
has been named to the new position of
vp-operations for Computer Usage
Co., where he will be responsible for
all field operations and marketing. He
had been director of defense programs
for IBM. CUC’s Midwest and South-
west regions have been consolidated
and will be headed by vp Elbert Mat-
thews. . . . Univac has established a
liaison organization between the com-
pany and the two major user groups to
be headed by Richard L. Robertson as
manager of user group relations. . . .
Erwin Tomash, president, and William
N. Mozena, exec vp, of Data Products
Corp. and Chester I. Lappen have
been elected to the board of directors
of Stelma, Inc. Data Products recently

WHAT
DO
YOU
WANT?

Most companies can tell you what
they want:

® Systems design or program-
ming experience

® Superior analytical ability

® A college degree

® Excellent communications

skills
® |eadership ability
® Growth potential

BOOZ, ALLEN & HAMILTON, a
leading management consulting
firm, wants a man with these creden-
tials, too. But the real question is:
“WHAT DO YOU WANT?”

® The opportunity for a top man-
agement position?

® Success and recognition in
your field?

® The chance to learn more in
one year than you will learn
in three or four years in your
present position?

® An environment where you
are rewarded for what you
contribute, not for seniority?

® Thesatisfaction gained from
being absorbed in your work?

If most of your answers to these
questions are “yes,” we’re your kind
of company. And you are the kind
of man we need to help solve the
systems and programming problems
of banks, insurance companies,
manufacturers, distributors, broker-
age houses, hospitals, educational
institutions, public utilities, trans-
portation, or government agencies.

You can be based in one of sev-
eral major U.S. cities, or assigned
overseas. Salary is open, depending
on your experience. Send your re-
sume, including current salary level,
to:

Mr. A. Z. Miller

BOOZ « ALLEN & HAMILTON Inc.
135 South LaSalle Street
Chicago, lllinois 60603

An equal opportunity employer
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Connecticut

Careers for
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o PROGRAMMERS

o DATA PROCESSING
DESIGN SPECIALISTS

Now is the time to investigate the stim-
ulating positions immediately available
within our rapidly expanding System
Center near Hartford and convenient to
New Haven. There are truly groundfloor
opportunities with a leader in the field
of advanced computer technology, and
many other sophisticated space-age
projects.

DATA PROCESSING DESIGN SPECIALISTS
—Requires degree and experience with
on-line and real-time systems. Formulate
system concepts design and execute sys-
tems for information retrieval, communi-
cations switching, and graphics. Experi-
ence in quantitative comparative evalua-
tion of alternative system designs and in
preparation of technical proposals and
report writing is desirable,

PROGRAMMERS—Requires degree and
experience with large, medium, or small
scale computer information systems ap-
plications based on random access tech-
niques. Emphasis on assembly language
programming, use.of real time direct in-
quiry software, the creation and check
out of operating systems and compilers
and the production of automated graph-
ics.

TO INTERVIEW, please forward your re-
sume, stating present salary, to Mr. R. D.
Wellingten, Personnel Dept., Hamilton
Standard, Windsor Locks, Conn. 06096.

An Equal Opportunity Employer

Hamilton
Standard

U

DIVISION OF UNITED AIRCRAFT CORP.

®

February 1969

purchased 40% of Stelma stock. . . .
Fred W. O’Green, Litton Industries
exec vp, has been elected to the com-
pany’s board of directors. . . . Robert
J. Cymbala has been named manager
of Honeywell EDP’s advanced systems
development dept. Lawrence ]J. Hess
will manage advanced computer sys-
tems development of the division’s
hospital and medical information sys-
tems. Dr. Christopher B. Newport has
been appointed engineering director
for Series 16 computer systems at the
Computer Control Div. . . . Richard A.
Babb, formerly director of corporate
planning for Datel, has been named
Digitronics product manager for the
DATA-VERTER and Dial-o-verter sys-
tems. . . . VIP Systems has added two
new executives: Joseph Arthur Mul-
loney, Jr., vp for corporate develop-
ment, and Harry D. Bennett, vp for
technical operations. . . . Burroughs
has announced the appointment of L.
O. Browne as manager of time-sharing
and data center planning. . . . Dr,
Leon V. Hirsch has been appointed
senior vp and gm and Martin S. Klein
as vp and director of research for
United Research Co. Both had been
with United Research Inc. before its
recent merger with URS Systems
Corp.". . . Duey Glaubitz has been pro-
moted to vp, manufacturing, for Datel
Corp. . .. John V. Miller, Jr., has been
appointed president of Home Testing
Institute/TvQ, Inc., subsidiary of
Computer Applications Inc. . . .
George B. Pressly, formerly with IBM
in Cleveland, has joined Computer Re-
sponse Corp., Washington, D.C., as
exec vp and member of the board. . . .
Ulysses G. Carlan has been elected
exec vp of Computer Age Industries.
He had been a senior systems analyst
with Planning Research Corp. and is a
retired U.S. Army Colonel. . . . Philip
B. Crosby has been elected corporate
vp and director-quality of ITT. . . .
Ralph Rodriguez has joined Electronic
Memories as vp and gm of the Gov-
ernment Products Div. He had been
with Litton Industries for 12 years,
most recently as gm of the company’s
Memory Products Div. . . . Olin B.
Lane, with IBM’s DP Div. for 10
years, is the new vp-production for
Management Systems Corp., Dallas. ...
Irvin A. Kunzman, Jr., former man-
ager of the Operating Systems De-
velopment Section at Honeywell, has
joined the technical staff of Keystone
Computer Associates. . . . Information
General Corp. has announced the ap-
pointment of Arthur N. Pozner to the
newly created position of director of
the Time Sharing Applications Div.
Most recently he was with the TRW
Space Vehicles Div. where he was en-
gaged in the development of time-

-shared applications in technical and

administrative areas. ]

AR

EERS

COAST TO COAST
EUROPE

EXCLUSIVE!

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
 Systems Planning/Development
® Business Systems, Programming
o Applied Mathematics
e Scientific Computation
* Logic/Digital and/
or Circuit Design
o Software/Applications Packages

(From Junior to V.P.
and Director Levels)

Our clients assume all expenses
Write in full confidence to
(WEST of the Mississippi)

Joseph Albert or phone 505/982-4436
(EAST of the Mississippi)

. Tom Cook or phone 212/679-5688
Indicate salary and geographic requirements.
Member ACM
Career Consultants in the Data Processing Field

Offices: 210 Fifth Ave., New York, N. Y. 10010
Route 4 Box 36, Sante Fe, N. M. 87501

CIRCLE 309 ON READER CARD
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CDC 7600 super-scale system — recently irf
and by far.the most powerful computer in 3
Four times. faster than our 6600~supercompi:$
cutes up to 36-million instructions per secon

of supporting some thousands of terminalsg’
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" There's a certain kind of man (and
woman of course) who anticipates op-
portunity. He's alert to new situations.

He's thoughtful . . . aggressive. And
when opportunity hits, he’s ready to move.

That's the kind of candidate we're
looking for right now.

ITT Data Services has opened the
gates to a2 new dimension in data proc-
essing—the Data Dimension. It's the
latest in conversational time-sharing and
the most up-to-date applications pro-
gramming services.

What it means to the lay business-
man is the most advanced time-sharing
service he can buy—using all System/
360 computers . . . and possibly the most
advanced, comprehensive software any-
where.

To the financial community, it's also

"ANALYSTS with

something special. With on-line credit
information in seconds, advanced man-
agement information and accounting
systems ... and more.

What it means to us is growth. The
kind that requires 20 new operational
centers throughout the U.S. by 1970.
And, not incidentally, a lot of new talent.
Right now, we need many different skills
in the Data Dimension, including:

SR. MARKETING REPRESENTATIVES
for our real-time credit information sys-
tem. Openings exist in many major cities.
SALES REPRESENTATIVES (Experi-
enced and Trainees) programming serv-
ices and time-sharing, based in several
important markets.

TECHNICAL SUPPORT/SYSTEMS REP-
RESENTATIVES for Reactive Terminal
Service (RTS*), time-sharing, credit in-
formation retrieval
systems.
PROGRAMMER/

IBM 360 experi-
ence in BAL, RPG,
COBOL, PL/1 and
real-time applica-
tions. Openings in
metropolitan New
York, Los Angeles
and Houston.

DATA PROCESSING INSTRUCTORS in
the areas of systems, FORTRAN and
COBOL. Based at our Paramus, N.J.
headquarters.

SYSTEMS MANAGER for RTS and time-
sharing applications also based in
Fil o 2 Paramus.

If you'd like
to program
your time t«
handle ¢
enormous
riety of «
¥ lenges’
day—and the opportunity to innc
an expanding young company, y¢
kind of people.

Direct your resume to eith
offices:
Mr. E. S. Galvin
ITT Data Services
Dept. 1500
Rte. 17 & Garden
Paramus, New J-

Mr. E. J. Stiles
ITT Data Serv
Dept. 1510
999 No. Sepu
El Segundo, !
A Plans for F
Equal Oppo

i

*A service mark of ITT Data Services, A Division of International Telephone and Telegraph Corporation
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world:

UK PROGRAMMING SCHOOLS
AT STAKE IN MUSHROOM

FIRST FINANCIAL EFFECTS
OF UK COMPUTER MERGER

February 1969

report

Action is expected in the United Kingdom that will
resolve the controversy over the role of the
commercial programming schools. Suffering under a
predicted shortfall of systems men and programmers for
the seventies, there has been a mushroom growth of the
independent schools over the past three years. Not
surprisingly, the quality varies. But the topic came
to a head last year when substantial numbers of
aspiring candidates found that the best job they could
expect from industry was as junior coders. As so
often happens in such matters, the situation came

to the ears of the politicians, who promptly called
for some control to protect the gullible. Responsible
schools suffered in reputation and many manufacturers
from being beseiged by applicants with wvalueless
qualifications. What this served to do was to
underline the deficiency of college and university
education facilities for producing courses tailored

to commercial edp work. One route available for
junior staff is to take part-time courses at local
technical colleges for an examination set by the City
and Guilds Institute, a body that has been a mainstay
of examination for technical trades over the years.
City and Guilds is to extend its activity in the
computer field to examine for a wider range of work,
including candidates from commercial schools, and to
set language-oriented exams for those taking, say,
Cobol courses.

Another development in the education field has
been work at Leeds University, where computer aided
instruction for medical students has emerged from a
successful trial period. More than 30 students have
tried the teaching method with keyboard displays and
a response display unit. Behaving as a simulated
patient with a range of various symptoms for
investigation, the computer is subject to examination
in such a way as to make the student frame his
questions in particular forms. If the patient is
supposed to be a child aged seven, then the machine
will answer only those questions a child would
understand. At the same time, the machine will
berate a student for phrasing a vague question or
asking irrelevancies, and it will also give advice
when asked about the significance of unusual symptoms.
The idea is to supplement group teaching at the
bedside and in clinic.

First indications of the financial effects of merging
the two major UK companies, English Electric Computers
and ICT, to form ICL (International Computers, Ltd.,)
have become apparent with the year's results from
ICL. All told, about $21 million has to be written
off by ICL to allow for English's trading loss and
write-off of research and development. After
allowing for such contingencies, the group returned
a pre-tax profit of nearly $10 million from ICT's
activities, which is 25% up on a turnover that rose
from $160 million to $185 million. ICL has been on
the go nine months. Forecasts for the end of this
first year proper are for a near $13 million profit.
Looking for business that will cover r&d on the
inherited English Electric System 4 series, ICL will
put in a strong bid for the contract to undertake

(Continued on page 195)
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Room
at the

We're going to fill it with the best information

system and programming professionals in the I
business. It's in our new 60-story building and

there's plenty of room for the right men. But we
don't have a spare inch for limited ideas. That's why
our EDP program has never stopped growing. We
hope it never does.

The men we want are that way, too. Men who keep
growing. Men who want careers—not jobs.

You're ready for our room when you think 4th gen-
eration and can design solutions before there are

problems. You'll develop systems and soft-

ware ahead of the hardware. And you can put

your creativity to work in our massive terminal
network and large scale IBM complex.

The men and women in our room will be expected
to re-think accepted techniques. Then replace
them with dynamic improvements.

Our boss knows about this ad. He's Dick Wood.
Ask him about our crew. About our salaries. You'll

_like what he has to say. And if Dick likes what you

have to say, we've got the room for you.

The First National Bank of Chicago

CIRCLE 310 ON READER CARD
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world report

GRANITE SEEKS
SOLID FOUNDATION

SOFTWARE HOUSE GOES
T0 BAT WITH UMPIRE

o]
—

TO PROVIDE GEAR

IR TRAFFIC CONTROL

=l

JAPANESE PERIPHERALS
AIM AT U.S. OEM MARKET

Februarv 1969

cargo handling at London's Heathrow airport. This
contract has slipped into the background while the
airlines agree on specs. It is a cooperative venture
with the usual difficulties of reaching decisions on
a committee issue. Briefly, it will be funded by the
Treasury for a scheme selected by the National Data
Processing Service, which was given the job of
project management. Income will be derived from the
major users, i.e., airlines, shipping agents and
customs. Called Lace (London Airport Cargo EDP), it
should speed the paperwork handling and cash
settlement for goods shipped through the port--30% of
which are for forward shipment to the Continent.
Ultimately, 1,000 displays are expected to come into
use. With major installations for real-time jobs in
the airlines now, Univac and IBM are favorite |,
contenders. But with a need to break fresh ground
into the real-time field, ICL will push hard for a
System 4-70, although the severity of the penalty
clauses may cause it to think twice.

Granite Computer Leasing is the latest of the third
party financing-cum-software groups to make a bid for
a stake in Europe. Differing in approach from the
start of predecessors such as Leasco and Boothe, the
Granite management has made a takeover bid for
Management Dynamics, a group that wraps up service
bureau, data preparation and systems consultancy
subsidiaries. An offer of $7 million has been made
for the company, which John Brown, a former ICT city

‘manager, started three years ago. Management

Dynamics also includes one of the biggest personnel
recruitment agencies among its interests, was backed
by the Brooke Bond company, which makes its money
mainly from tea. Completion of the deal depends on
Granite raising $15 million through the Eurodollar
market to finance the project.

A management science and software house not given to
undue exaggeration, Scientific Control Systems, Ltd.,
has claimed development of probably the world's most
advanced mathematical programming system, called
UMPIRE. Running on a Univac 1108, it has been designed
as a general mathematical programming system, rather
than a linear programming system, which hopefully
could be extended. But it stems from earlier work in
extending LP/90 and for handling integer variables.
The first jobs so far dealt with by UMPIRE are a
water resources job for planning drinking water
supplies, and a capital investment appraisal in land
irrigation for a developing country.

The French national manufacturer, CII, has added a
useful $10 million plus prospect to its future in
getting a letter of intent to supply a clutch of
10070's for an air traffic control scheme. Intended
for controlling civil vehicles in airspace, it will
consist of three centres at Paris, Aix-en-Provence
and Bordeaux to interchange data derived from flight
plans, radar, etc. ’

The Los Angeles branch of Marubeni-Iida, the Japanese
trading company, has established a new department
headed by Albert Naito to serve as liaison in
representing Japanese computer, communication, and
peripheral manufacturers in the sale of peripheral
equipment to OEM in the U.S. Naito expects a sizable
market because of the continuing lower cost of
development and manufacture of new equipment in Japan
and has set up working agreements with Fujitsu,
Hitachi, and Toshiba, plus other smaller firms.
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PROGRAMMERN
SYSTEMS AND BUSINESS

Systems programming is in three areas of application: 1)
Develop on-line systems for hospital data management.
Must have IBM 360/DOS and assembly language back-
ground; 2) Perform test data programming on advanced
aerospace projects. Must have CDC 6000 experience; 3)
Coordinate between programming and manufacturing
organizations. Must have A.P.T. systems experience. BS in
math or engineering is required for all above positions.
Business programming: Develop COBOL programs for
hospital business offices. Must have degree and two years’
experience.

For further information please write J. N. Love, Profes-
sional Placement Manager, P.O. Box 504, Sunnyvale, Cali-
fornia 94088. An equal opportunity employer.

LOCKHEED

MISSILES 8& SPACE COMPANY

A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION

CIRCLE 312 ON READER CARD

SOFTWARE PROGRAMMERS
SYSTEMS ANALYSTS
SALES MANAGEMENT

A Broad Company Expansion based on market acceptance of our

DATA COLLECTION SYSTEMS

For a young company, DATA PATHING, INC., has scored rapid, tangible successes in a
relatively short time in the high-potential field of data collection/transmission systems.
DATA PATHING brought its highly efficient system to market last year, where it found
ready acceptance by major corporations throughout the country.

Current openings are for:

Software Programmers

NMin'mum 3 years experience in assembly
level programming in an operating systems
environment on a medium to large scale
computer. Experience in disc utilization
techniques and communications or real
time applications is highly desirable. Po-

sitions in Sunnyvale, California.

Systems Analysts

with background in pre and post sales sys-
tems design analysis with emphasis on Man-
ufacturing and Financial applications. Posi-

tions in all parts of the country.

Sales Management

3 plus years experience probably with main frame manufacturer. Proven sales records dealing
with top management of big companies. Should know systems design in application areas such
as manufacturing and finance. High potential openings (all over the country).

For the professional who realizes the importance of RIGHT
TIMING to career development, this is both the RIGHT

COMPANY as well as the RIGHT TIME to join us.

For prompt reply, send resume in confidence to: Mr. Herbert ). Cooke

(D/

(==
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370 San Aleso Ave., Sunnyvale, California 94086

An Equal Opportunity Employer
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TALK T0
THE FIRST NATIONAL

O

PROGRAMMERS
SYSTEMS ANALYSTS

Immediate career positions available
with one of the South’s most progres-
sive banks. Unprecedented growth
and expansion have created oppor-
tunities for experienced Programmers
and Systems Analysts in a dynamic,
professional work environment. These
positions offer stable growth poten-
tial and opportunity for self-devel-
opment. Our bank encourages post
graduate study and has enthusiastic
top management interaction and sup-
port of Data Processing.

A minimum of two years PRO-
GRAMMING experience (5/360 pre-
ferred) and a college degree are
required. First National offers excel-
lent salary, opportunity for advance-
ment, permanent Atlanta location,
outstanding program of benefits in-
cluding tuition aid program and
lucrative Profit Sharing Plan.

For information write or call

William B. Reeves

P. O. Box 4148

Atlanta, Georgia 30302
Phone: 404-588-6758

An Equal Opportunity Employer M-F

CIRCLE 313 ON READER CARD
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Since i
uck Cole i
left his &
last job &

| 9 .
Want onhe":
Then rush us a resume.

“Us" means Resource/Computer Corporation, just launched
by Chuck Cole, who was at SDS as Vice President, Sales, and
before that at IBM and Control Data...George Caras, who held
sales and management jobs for 12 years at IBM and SDS...
and a group of associates.

The jobs we already know about—our opening inventory in
the computer personnel placement business—are for pro-
grammers, computer salesmen, engineers, and management
people.

Not all those jobs offer four weeks of vacation, stock options,
wonderful weather, or 20% more income than you're getting
now.

On the other hand, a lot of them do. And in all cases, the
employer pays the fee.

If you want one of those jobs, we want to hear from you.

If you like the job you've got—except that you can't find the

he’s heard of

325 others.

people you'd like to hire—we'd like to know about that, too.
We can help, because we talk your language and we know
computer people and we can make beautiful match-ups in-
stead of mass mailings of resumes.

Call us today in Los Angeles (that's area 213) at 277-4717.
Or write to us: Resource/Computer Corporation, 1901 Avenue
of the Stars, Los Angeles, California 90067.

(On the envelope or on the phone, better specify “Place-
ment.” We'll soon be opening other divisions to handle other
activities in the computer field. Watch this space.)

Programming » Education « Placement - Consulting
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7/8 of a good engineer is not visible on the surface. But RCA knows that.

Speaking of visibility, there may be They're engineers with a broad out- If your experience includes circuit
some things about RCA which are not look. They don’t home in on a narrow designing, micro-circuits, systems
too obvious. We are in a period of specialty. They can see pretty far communications or design automation,
fast expansion; working on large-scale ahead. They couple ingenuity and a write us today.
multipurpose computers with special fresh way of thinking with a detailed Contact Mr. J. H. Nostrand, Dept. HW—6,
emphasis on Information Systems. knowiledge of the computer industr RCA Information Systems Division,
And we are looking for high-level They want to make their mark on that  Bj4g 13-2, Camden, New Jersey 0810
engineers who haven't begun to use industry. We are an equal opportunity employer.
all their potential. But want to. They are interested in Patents. Copy-

rights. Publishing. If that's what

we'd find when we look into your other

7/8, you'll have a unique opportunity

at RCA.
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CAPITOL MAKES CAPITAL
OF JUSTICE VS. IBM SUIT

CAPITOL BRIEFS:

February 1969

Washington is filled with cryptic rumors about IBM's
legal problems. One source says, "Watch FIC and ICC.
Now that Justice has acted, they are going to." Asked
for details, the source clams up. Another
knowledgeable observer, asked why the Justice Dept.
waited till LBJ's last day to file its complaint,

says in a whisper, "It was touch and go up there until
the last minute."

One theory is that the CDC and DPF&G suits, filed
a short time before the Justice complaint, opened
additional sources of information to government :
lawyers. This evidence had to be correlated with what
they already had, and Justice waited till LBJ's final
day simply because it needed all the time it could get.

The reason government attorneys didn't wait for
the Nixon administration to sue IBM seems fairly
clear. When Nixon took office, a new team came aboard
at Justice; the 0ld hands, who had been studying IBM's
operations for years, wanted credit for any benefits
produced by a lawsuit. Also, they knew the suit would
be delayed while the new team learned the ropes.

Some felt that the Republicans' pro-business sympathy
would delay court action against IBM indefinitely.

The appointment of Richard McLaren as Nixon's chief

of the antitrust division seems to support this latter
fear. McLaren is a corporation lawyer who had
defended Sealy Mattress and National Dairy against
antitrust charges.

A contact familiar with IBM's front-office
psychology thinks the suit will encourage Watson and
company to go ahead with their proposed plans for
separating software and hardware prices. He also
looks for an early announcement of a major
reorganization, adding that "If IBM plays these cards
right, it could take most of the steam out of all
three suits before they really get started."

A new division of automatic dp services has been
established in the Federal Water Pollution Control
Administration as part of a major internal shakeup.
.+..Domestic computer shipments this year will soar 17%
to a record of $6.4 billion, says the Commerce
Department. Exports will rise 4%, to $660 million,
and imports will increase 8%, to $178 million...HEW's
new budget includes $2.1 million for the national
biomedical communications network, moving it from
design to development stage....Inspired by a
presidential commission, several bills have been
introduced to set up a "Wet NASA," a National Oceanic
and Atmospheric Agency, to do underseas research.
Direct expenditures of the agency for data services
would rise from $3.2 million to $60 million annually
during its first 10 years....The Small Business
Administration will rate computer programming firms
and service bureaus "small" (hence eligible for
special SBA loans and preferential tteatment on
government procurement) if their average annual sales
for the previous three years were no more than

$3 million....EDP Technology, Inc., Falls Church, has
won a $250K contract from HUD to. develop an adp system
within 10 months to measure the progress of 150
cities under the Model Cities Program.
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ITEK MEANS OPTICS -
ITEK MEANS SYSTEMS -

but...

are you aware of Itek’s
programming capability?

Are you a multi-programmed programmer
capable of working in a diversified
environment with individualists —
specialists concerned with complete
systems in several disciplines?

Itek offers this challenge in the areas of:

® Process Control
Real Time and Diagnostic Programming
Systems and Software Programming
Scientific Programming
Language Development

An Itek programmer will interface
with engineering personnel,
participate in problem definition,
and will assume all software
responsibilities. At the same time
he may multi-program himself
to work on other interesting
problems in areas of engineering
applications, or in research and
development areas.

If you can meet the above

challenge and you have a
minimum of a B.S. degree and
two years’ experience in an
appropriate discipline, send a
resume in strictest confidence to
Mr. Ed Mulkern.

tek

Itek Corporation
Third_.Avcnuc, Bldg. 12 Burlington, Mass. 01803 )

An Equal Opportunity Employer

Modulation transfer function for aberration-free circular pupil with
60% central circular obstruction computed and plotted on our CDC
3300 and CALCOMP plotter using Itek software.

, CIRCLE 316 ON READER CARD
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Systemation Consultants, Inc.

Houston—New York

Sales and Systems Engineers

Major listed company having established new computer division
which is expanding nationwide seeks sales and systems engineers
to offer new commercial and engineering applications services
including advanced computer time-sharing. Company has a pro-
prietary software system that assures computer response to in-
quiries in as little as two seconds and compatibility with a wide
variety of existing computer communication devices. Prefer third
generation programming experience and must be capable of as-
suming creative applications and configuration analysis respon-
sibilities. Starting base salaries to $15,000 range plus incentives—
Houston.

Communications Systems

Medium sized acquisition minded operating company in the early
stages of establishing international intra-company and inter-
company data communications system seeks communications sys-
tems professional to assume prime hardware selection responsi-
bility. Require knowledge of terminals, information theory, net-
work theory, transmission engineering, carrier facilities, switching
concepts, etc., and interest in learning any software required to
intelligently make hardware/software trade-offs. Ground floor
opportunity with starting salary to $15,000 range—Houston.

Real Time Systems
Three different client companies located in Houston, Dallas, and
San Francisco have outstanding software systems programming
opportunities requiring creative Assembler/Machine language ex-
perience in the design and implementation of large and multi-
computer systems software, Operating Systems, and real time
executive and message switching systems. One company has work
involved with development of software for new fourth generation
computer while another is concerned with on-line teleprocessing
systems utilizing remote terminals. Starting salaries to $17,000

range.
NO FEE

The above positions are only a small sampling of the exceptional
hardware and software opportunities within the activities of sys-
tems management, systems design/programming, process control,
scientific/commercial applications, etc. as well as marketing, Op-
erations Research, and other associated activities of our client
companies 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.
Greshdm, BChE, MBA—for further information is also invited.

_ 1616 West Loop South
Houston, Texas 77027 (713) 622-1370

CIRCLE 318 ON READER CARD

Thinking of exploring new career opportunities?

With a little bit of luck,

some company name gathering,
& a lot of resume sending,

you may get a position

that really interests you.

Why not makesure...

If you are an imaginative programmer, analyst, or engineer
interested in a stimulating career position in New England or.
the Northeastern U.S., forward your resume, with your objec-
tives, directly to Heffelfinger Associates.

Heffelfinger Associates — specialist in computer technology
placement — has valuable up-to-date knowledge on some of
the most interesting positions available. Salaries range from
$10,000 te $40,000..

Client companies assume fees.

heffelfinger

. associates, ine.
Computer Personnel Consultants

888 Washington St., Dedham, Mass.
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Programmers /Analysts:

Give IBM a hand and we'll

try to make it a free one.

If predictable thinking were what
we wanted, we’d just program it.
But what we’re looking for are
imagination and ingenuity. If you
have these qualities, and you qual-
ify for a job with IBM, you can be
sure you'll get to use them.

Immediate openings.
There are openings for Program-
mers/Analysts at IBM Endicott, N.Y.
You’d design, praogram, test, and
install application programs for
our new Manufacturing Informa-
tion Systems. These systems will

&

IBM programmers and systems analysts
work in small teams on an IBM System/360.

aid manufacturing and production
planning functions at all IBM
facilities.

You will be involved with real-
time and- on-line processing appli-
cations, using IBM System/360
programming.

A Bachelor’s degree and at least
a year’s experience are required.
You should have a knowledge of
basic assembler language and
large-scale computer concepts.

Grow with IBM.
Today’s major growth industry is

information handling and control.
And IBM is a leader in that field.

Our job is to help IBM improve its
manufacturing and production
planning functions by applying in-
formation handling and control
techniques.

If you're a problem-solver who
wants a personal sense of achieve-
ment for your hard work in a
growth company, consider IBM.

Call or write.

Jerry Hinkley is the man to talk
to. Call him at (607) 755-2855, col-
lect. Or write him at IBM Corpora-
tion, Dept. CB1001, 1707 North
Street, Endicott, N.Y. 13760.

An Equal Opportunity Employer

IBM.
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o ASSIGNMENT: DESIGN OR
 PROGRAM A COMPLETE ORDER
- ENTRY SYSTEM ON LINE TO A 360/65

ES

S

L

s o 7

How does that grab you!?

If that assignment brought a glint to your
eye, read on. There are more. Like designing
or programming a data base for over
300,000 parts . . . or mathematical and
simulation models of VTOL aircraft . . . or
software in support of a real-time data
acquisition and reduction system, airborne
computers or a major retrieval system for
technical data. We could go on, but that
will give you the idea.

If this is the kind of career excitement you
relish, maybe you should get involved with
us. Get involved with far-out programs that
will hone your abilities to a fine edge. You'd
be joining an innovative group dedicated
to producing the most advanced VTOL air-
craft—high-speed TurboTrains—and high-
performance marine vehicles. And the com-
puter systems to support them.

Your tools will be bright and shiny. Our

inventory includes UNIVAC 1108's and
IBM 360’s with graphics and teleprocessing.

If you're ready for new maturity, we want to
talk careers with you. We have exceptional
assignments at all levels of experience for:
Programmers and Analysts in both
Commercial and Scientific fields.

Send your resume in confidence, stating
salary requirements, to:

MR. LEO J. SHALVOY, PROFESSIONAL EMPLOYMENT.

Sikorsky
Rircraft

DIVISION OF UNITED AIRCRAFT CORPORATION

STRATFORD, CONNECTICUT
An Equal Opportunity Employer
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look ahead

CCI PLANS LEFT JAB
FOR MOHAWK, RIGHT CROSS
FOR COMPUTER INDUSTRIES

ALPHABET SOUP BATTLE
RAGES: OCR-A VS OCR-B

February 1969

or even operators. Anyone who works where the machine
is installed and can read short words will do.

Data Techniques, headed by the redundantly named
Allen Allen, leases complete packages—hardware,
software, and any other equipment needed; they do all

-the systems work too. What the customer gets is an

installation where the machine gives all the
instruections to the user, in plain English. Punched
cards are color-coded, for example, and the typewriter
prints out: PUT THE GREEN CARDS IN ' THE READER. Or:
FOR A SALES ANALYSIS, PRESS SWITCH B. That's all
there is to it and it works, given all the fancy
programming that DT has to do in the first place. Of
course, this leads to some pretty strange phone calls:

"Mr. Allen? 1It's not doing anything."

"It just stopped®"

"That's right. We woke it up again like you
told us but it seems to want something.”

"Take a look at the lights on the front and tell
me what the numbers are...the first three at the left
of the bottom row...0.K....Now press switeh C."

"Wait a minute. It's saying something."

"What did it say?"

"Oh, dear. It says it wants more paper for the
printer...I should have known that."

Although president Bob Fagen of Computer
Communications, Inc., takes pains to point out that
CCI is an all-around systems/software/design operation
as well as a hardware manufacturer, some of his new
products may further blur the image.

In early '67, CCI announced its first hardware--
a crt/keyboard terminal using a standard IV set. Now,
after impatiently waiting out the 90-day silent
period that goes with registration of a stock issue,
it turns out the company has 15 products. They're
all related, filling in gaps between a computer and
the remote station, but two are of special interest.

One is the first of a family that will parallel

‘the Cope terminals of UCC subsidiary Computer

Industries. Called the CC-36 Televideo
Conversational/Batch Station, it includes a keyboard,
300 cpm (or faster) card reader, slow printer (300
char/sec, nonimpact), sequencer, and interface for
remote communication via dataset at 50K bits/sec...
plus a crt. Faster printers can be had and other
peripherals can be added. But the sock-it-to-'em part
is the price--~about one-third the smallest Cope job.
Slipping it to them--such as Mohawk, Honeywell,
and the other key-to-tape or key-to-disc makers--is
an evolutionary expansion of CCI's basic 301, the
original package that drives the crt and handles the
keyboard, plus seven other peripherals. While Fagen
says no one should go out to buy this combination
to prepare input data since it's.too expensive, if
you happen to need it for all sorts of off-line
chores they do happen to have this package they're
working on that makes the 301 highly suitable for
putting input data on mag tape...or discs...

Another battle between edp manufacturers and the
federal government erupted last month.

Dr. Herb Grosch, director of the Center for
Computer Technology at NBS, told USASI he opposes
extension of its X3.17-1966 OCR (A) standard to
include lower case letters and ASCII characters.
Instead, the ECMA OCR-B font should be developed as a
USASI standard for upper and lower case use. Grosch
wants most optically read documents to use OCR-B

(Continued on page 205)
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IF CHALLENGING WORK, AT EXCELLENT PAY,
IN IDEAL SURROUNDINGS
ISN'T ALL YOU WANT FROM A JOB, READ ON...

Sure, you demand interesting
assignments. Rightly so.

And you expect to be well paid for
what you do. Andtodoitina
place where you and your chnldren
can enjoy living.

Even so, there’s something more
you want from a job.

And you deserve it.

Call it fulfillment. Call it satisfaction.
Call it a sense of participation—

of doing something worth doing. For
a certain kind of man no job is
tolerable without this subtie quality.
Lockheed Electronics, downin

the nerve center of the NASA Manned

Spacecraft Center in Houston,
needs programmers who feel this
way about their work.

Here, you'll have a chance to leave
an indelible mark in the history

of space exploration.

Maybe it’ll be by developing
programming systems and advanced
techniques that integrate digital,
analog or hybrid computers into
the overall functions of scientific

CDC equipment, using COBOL
and FORTRAN IV and V. Or you
might analyze equipment
configurations and data processing
requirements for instrumentation
engineering of telemetry
communications systems. Or you
might develop electrical and
numerical models of scientific and
engineering problems for solution
on high speed computers.
Whatever your assignment, you’ll

be expected to innovate. To improve.

To make as large a contribution
as you can.

We'll encourage you to continue
your education. At company
sponsored courses. At any of the
colleges and universities in the

management people.

And, living in the Houston area

is great for the family. Your children
will have the advantage of
attending exceptional schools

with the children of our

space pioneers.

A thriving community with attractive
homes, sailing, golf and other
recreation has grown up right
around the Manned Spacecraft
Center. And theatres, museums,
concerts and fine shopping are
just a few minutes away from your
work in the metropolitan center

of Houston.

So if you want to do significant
pioneering work—at the very heart
of America’s aerospace effort—
send a resume of your experience
and qualifications to Mr. Dean
Pearson, Employment Manager.
Today the moon. Tomorrow....?
Just think of what you might
promise your wife next!

LOCKHEED

ELECTRONICS COMPANY
A Dwzswn o[ Lockheed chraft Corporation
16811 El Camino Real, Houston, Texas
An Equal Opportunity Employer

Houston area. And we have
regular management training
programs in which we enroll key
management and potential

computation, data acquisition,
transmission and processing.
You might perform analysis and
programming on IBM, UNIVAC or

204 CIRCLE 320 ON READER CARD DATAMATION



look ahead

CASE AGAINST SCERT

RUMORS AND
RAW RANDOM DATA

February 1969

characters, if they have to be read often by humans as
well, USASI's OCR-A would then be limited to
documents to be read only infrequently by humans.

Some manufacturers--notably REI and Scan-Data--
side with Grosch, possibly because their multifont
readers can accommodate OCR-B. = The other side is 1led
by CDC's Jack Rabinow and includes Farrington and IBM,
firms whose equipment which, as presently configured,
can't read OCR-B.

Grosch likes OCR-B for most applications because
it is similar to the characters people are used to
reading. Also, OCR-B already offers lower case, has
been standardized in Europe. ‘

The opposite view: thousands of people are
reading OCR-A characters today without trouble.
Rabinow says A-type readers "cost five-1l0 times less
than" B-type machines, "and will always be cheaper
because they're simpler to build."

Computer Learning Corp.'s CASE simulator is apparently
becoming a major competitor of SCERT, the Comress
program that has long been the favorite for measuring
computer system performance. Last fall, U.S. Forest
Service and the Internal Revenue Service, after
subjecting both packages to identical benchmarks,
selected CASE. Last month, we hear, Ernst & Ernst, a
nationally known CPA firm headquartered in Cleveland,
made the same sort of test and also picked CASE over
SCERT. Ernst & Ernst will soon be offering CASE
simulations to smaller scale dp users on a service
center basis. The customer, instead of being billed
by the month for use of the program, will pay so much
for each machine run. Computer Learning, which
recently hired Tom Bianco, former advanced projects
manager at IBM/FSD, to head up its CASE promotional
program, is reportedly negotiating similar service
center deals in other parts of the country.

General Electric's French-made 55 will soon be joined
by soon-to-be-announced GE 60, an upgraded version of
the earlier model, with disc and communication
controller. Price details not yet available. GE will
probably announce a new communication device to be
front end to the 600 line this month...Sources say
that IBM was shocked when L. E. Donegan, number two
exec at SBC heading up the newly transplanted Call/360
time-sharing operation, decided to become RCA's
division vice president of marketing operations.
Donegan was said to have a majority of the SBC staff
under him, was to guide the transformation of SBC into
a time~sharing power. No replacement was announced at
writing, the time-sharing division reporting directly
to president John Williams...The 8500 is evidently

a dead duck until a new version, the 8502, comes out
in a couple of years. The 8501 may become an in-house
T-S system. Two big UK outfits and U.S. Steel have
been switched to dual 6500's. Meanwhile, Burroughs
may start opening T-S centers; T-S software
requirements may delay decision to produce PL/I
compiler for the 6500, already budgeted for '69...

A plan to reorganize and streamline the USASI X3
standards committee is near a final decision...Look
for DEC to announce a low-cost 16-~bit system featuring
modularity, ease and efficiency of programming,
broad-range peripherals...Arista, Winston-Salem, N.C.,
software house, has a new package called Data Trap for
reducing program debugging time 30-50%; it works with
PL/I, Cobol, assembly language and RPG on 360/30's

and /40's under DOS and TOS. Cost: $950.
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PROGRAMMERS  ENGINEERS DOERS in SYSTEMS!

ma?hénlgtgn Dgh * New Kfrk * New JTersey I:ew Epglar&d . You’re invited to investigate
iladelphia « Chicago * Minnesota * Texas ¢ Ohio * Florida * ) .
Arizona « California » Southeast Asia what's hﬂPPe"'“g

-_— at
If you have a B.S., M.S. or Ph.D. and you are experienced or m
interested in any of the following, contact us immediately for o 1y

free career counseling and an objective analysis of your
REYNOLDS ALUMINUM

position in today's market.

PROGRAMMERS : SYSTE-MS. _ENG[NEER§ Major expansion of our Management Information System is now
o Ma"age"!e“t Info Systems * Reliability Analysis launched! Exceptional professional and personal growth opportu-
+ Information Retrieval « Digital Computer Systems nifies await you if you're a qualified
. e " .
Command & Control « Digital Logic Design

« Aerospace Applications « Digital Circuit Design SYSTEMS ANALYST
* Real Tlmel,on Ll,ne * Digital commumc_a“ons This is a new, long-term venture by a company dealing exclu-
* Systems Simulation * Systems Integration sively in civilian markets. Responsibility and recognition for ac-
¢ Software Development « Soft Ware Analysis complishment can be expected in an exciting MIS team' approach
» Communications » Oceanography involved in business applications.

. REQUIREMENTS: Minimum 2 years programming experience
Salaries range from $8,200 to $25,000. using a higher order language such as COBOL, plus 2-3 years
Our client Companies assume all fees. systems experience and a college degree Large scale third genera-

tion operating system environment is highly desirable.
Forward resume in confidence, or call (collect):

Mr. Martin E. Sheridan FIND OUT WHAT WE CAN OFFER YOU!

Area Code 703) 524-7660 Send resume in confidence to:’
SHERIDAN ASSOCIATES INC. T. J. Nash or ‘D. A. Harned

1901 North Fort Myer Drive Personnel Department

. Suite 614 REYNOLDS METALS COMPANY

‘ Arlington, Virginia 22209 P.O. Box 2346 * Richmond, Va. 23218
(Just over the Potomac from Washington, D.C.) ) C
Personnel Consultants to the Computer Industry ' An Equal Opportunity Employer

CIRCLE 324 ON RETDET{ CARD ) CIRCLE 323 ON READER CARD

Bored with the languages you're

writing in? Want to switch from Hos Coo 5 5] Process is

. PwibeD Ry
manufacturing to Wall Street? Two -
User to consultant? Banking to If rite
manufacturing? Defense to non- a language

defense? Want more money?
More excitement? Then tell us
about yourself...and don’t pull

any punches. , we talk your language

We know the companies who are . .

looking for Programmers...and Pm;‘;” B3

we have personal contact with TveEnN

the management teams in all of
- the firms that we represent.

And before you go to an interview
we arm you with facts. What hard-
ware the company uses. What
new applications are in the works.
What languages. What future ™
plans they have. What salary and @

ters understand-

CQDE& A Two

ocareer advancement

AviacH
TRATLER
w/ copp B

bonus they offer. What personal

quirks you should be aware of. 3\

Send us your resume. If you don’t ProcEsS 8 UPDATE ZERO OUT | |
have a resume, summarize your 5 A% “““(:Egi?pf >~%”~° Y. LD CuRpENT -i}-
background in a letter. With this Opp ] \?/ FiELD BALANCE
input we’ll arrange for a client \ Ne
company to bring you to the New Talk to us today and see how well Wells talks your ge!
York-New Jersey metropolitan Jﬂ

area for a personal interview at \ Wells Recruitmg Systems, Inc.
no cost to you. 170 Broadway, New York,New York 10038 (212) 964-5566

: CIRCLE 322 ON READER CARD ,
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~ 7 We ¢ an <

'\d“‘a\\gc'\e“\\ W\ © ot

(] me
<0

United
Air
Lines

“IT'S WONDERFUL
BEING AN ANALYST!"’

s an equal opportunity employer
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datamart

Address all replies to box number advertise-
ments as follows:

DATAMATION

F. D. Thompson Publications, Inc.
35 Mason Street

Greenwich, Conn. 06830
Classified Advertising

FOR SALE OR LEASE—IBM COMPUTER SYSTEMS
7090 —7094 —7080-—7074 —7070—1401 ~ (several)
1410. Also Magnetic Tape Drives IBM 729 Model IV,
V, VI and 7330. The Halsey Corp., 2305 Central Ave-
nue, Middletown, Ohio 45042 (513) 424-1697

We Buy, Sell, or Lease All Types |BM Equipment
on Maintenance Agreements — Lease Purchase
Options Available — Trade Ins Accepted
Data Automation Services, Inc.
4858 Cash Road
Dallas, Texas 75247
(214) 637-6570
Gene Nicholl or Tom Norris

WANTED
IBM 1401, 1410, 1440 or 360 Tape or Disk
System. Send Price & Specifications to:
ASSOCIATED COMPUTER SERVICES
6420 Hillcroft, Houston, Tex. 713-771-3561

EQUIPMENT FOR SALE
PURCHASE OR LEASE

I. o. A.
COMPUTER CENTER

Immediate Availability
1401 B3 Card System
1401 E4
8K Card & Tape System
1401 C5
12K Card & Tape System
Also 360's available

.O.A. COMPUTER CENTER
383 Lafayette St, NYC 10003
(212) 673-9300 ext 51

TLW COMPUTER INDUSTRIES
P.0. Box 29763, Atlanta, Ga. 30329
(404) 451-1895
TLW pays for pre-purchase inspection of its
computers and unit record equipment. Equip-
rmzt completely reconditioned and under

SERVICES

OPTICAL SCANNING
t£ach 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, )

Key Punching:
C. I. C. can key punch and verify 2,000,000, 80 col-
umn cards per month at ¥2 usual U. S. Prices utilizing
our overseas facilities. Guaranteed results and quick
turn-around. Computer Input Corporation, Suite 1313,
5670 Wilshire Boulevard, Los Angeles, California
90036. Phone, (213) 936-2137.

HELP WANTED
NON-PROFIT INSTITUTIONS

Chief, Data Processing Unit, in major university
library. Desire person with experience in library
with operational E.D.P. program. Minimum re-
quirements: experience with designing, costing
and programming. Salary negotiable.

Write Box 2-1.

POSITIONS AVAILABLE—MONTANA STATE UNI-
VERSITY, Bozeman, Montana. Systems Analyst—
Programmers. IN—Computing Center, Business
Office, Registrar's Office, GONTACT—John C.
Miller, Director, Computing Center, Montana
State University, Bozeman, Montana 59715.

DATAMATION

Classified Advertising

The classified section is open for the following
advertising categories: . Used equipment; posi-
tions wanted; help wanted; educational institu-
tions; maintenance services; professional cards;
hobby products; business opportunities and ed-
ucational courses. Rates are based on total
number of insertions used within each contract
year.

For further information please contact: DATA-
MATION Magazine, Classified Advertising Dept.,
35 Mason St., Greenwich, Conn. 06830 (203)
661-5400.

survey ——

AVERAGE SALARIES TELL YOU NOTHING

Now you can determine exactly how
you compare with your contemporaries.

ent salary & bona fide accepted offers.

PHONE: 215 561-1950
Exclusive EDP representative of the
International Personnel Recruiters, Ltd.

Callahan Center for Computer Personnel
1819 JFK Bivd., Phila., Pa. 19103

MENT FACTS.
NAME

Callahan offers you
more than a salary

This FREE booklet lists typical backgrounds
of all professionals in the EDP field. This
includes their year of graduation, types of experience, pres-

CALLAHAN CENTER FOR COMPUTER PERSONNEL
1819 JFK Blvd., Suite 414, Blvd. Bldg., Phila., Pa. 19103

Mail coupon and get your booklet three weeks sooner

[ e e o e e e e e wm e mwe e —

Gentlemen: Please send me a free copy of EDP PLACE- |

TITLE

DAT-2/69 l

ADDRESS

CITY. STATE

PHONE.

L e Tl T e S —

CIRCLE 326 ON READER CARD
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DATA PROCESSING PROFESSIONALS

HAVE YOU HEARD OF

CASES

Let our 360 evaluate your qualifications against all
orders in CASES (Computerized Applicant Search,
Evaluation and Selection) for one year. Positions
are located in all areas of the country.

Send us a resume along with your geographic re-
strictions and salary requirements and CASES will
search for you.

If you don't have a resume send us your address
and we will forward you a simplified INPUT form.
No cost or obligation, All replies strictly confidential.

|
FOX-MORRIS ASSOCIATES
x4 Personnel Consultants
200 Park Ave, Suite 1608 New York, N.Y. 10017
1500 Chestnut Street Philadelphia, Penna, 19102

J. J. MC NICHOLS

CIRCLE, 327 ON READER CARD
DATAMATION




analysts
MANAGER programmers

We have immediate openings for both Analysts and
Programmers with following background:

Data Processing Operation & Planning
Salary to $25,000

Technical analysis of engineering/scientific prob-
] lems with attendant design, documentation and coor-
A large, rapidly expanding corporation requires dination. Engineering degree and 3-5 years experi-
a professional, aggressive manager. You will ence.
have immediate broad scope responsibilities

for data processing and planning with unusual Analysis and design of business systems. Requires
near-term growth opportunities. BSA, knowledge of Cobol and 3-5 years experience.

4 to 10 years experience in systems, pro- Programming of business systems. Must know Cobol
gramming and computer operations with an ' {prefer bilingual). Requires minimum 2 years experi-
industrial firm is required. ence.

We are located in one of the most desirable

e 108 Excellent benefits program—retirement plan
locations in the Western U.S.

“Parsons is a good place to work”
Comprehensive benefits include profit sharing

and stock option. Local interviews will be held. Please airmail comprehensive resume to:
a

Professional Recruitment
Airmail your resume

in complete confidence to P A RSO N S
Box E-21

DATAMATION Magazine ENGINEERS-CONSTRUCTORS
35 Mason Street, Greenwich, Conn. 06830 617 W. 7th St. Los Angeles, California 90017

M/F Equal Opportunity Employer

CIRCLE 329 ON READER CARD

PROGRANMIVIERS

T e ' applications programming ¢ software systems + systems design

systems programming < management information systems

Name Phone Date

o
AR 111) 11 1] CEn—
street city state 2ip
’ Present position &sa[ary (Give job title and brief description of principal re-
resume.

sponsibilities—machines, languages, applications, etc.)

Just between us, you may | Professional experience in previous positions, and dates of employment:
not make it alone in New York.
When the boss starts
reading resumés, he reads
ours first. We know, because
. we placed the boss.

Specific field of interest, geographic and job preferences:

Education (List highest degree first)

Mail this resumé today to: DR E W

Personnel Placement Center, 160 Broadway, New York, N.Y. 10038 (212) 964-8150

CIRCLE 328 ON READER CARD
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a generation ahead

Conceiving today the computer techniques of
tomorrow . . . the new ideas, the innovations
that enable Honeywell to maintain its com-
petitive edge . . . adding new impetus to
Honeywell’s growth in America’s fastest grow-
ing industry.

The Honeywell Man is ahead of his contem-
poraries in other ways. Honeywell’s unprece-
dented growth provides unlimited opportunities
for personal advancement. And, today, oppor-
tunities are better than ever at Honeywell. New
facilities have been added or started. The
Technology Center in Waltham, Massachusetts,
has been expanded. Requirements for Tech-
nical Specialists exist at all levels ., , . with
special emphasis on the following areas:

[ ERHONE N ENRMANE

HARDWARE SPECIALISTS [] Systems Design
[0 Communications Subsystems Design [] Processor
Design [ Logic Design [] Maintainability []
Electro-Mechanical [] Electronics Development []
Mechanical Development [] Circuit Design

Please forward your resume to Mr. Jack Wermuth.

SOFTWARE SPECIALISTS [ Mass Storage (]

Communications Software ] Compiler Design (J
Compiler Techniques [] Monitor Systems [ Data
Management [} Language Development [] Software
Product Test [] Operating Systems Software Design
O Software Technical Writers

Please forward your resume to Mr. Stephen Edmonds.

The Other Computer Company:

Honeywell

200 Smith Street Dept. D-2
Waltham, Massachusetts 02154
Opportunities exist in other Honeywell Divisions. Send

resumes to F. E. Laing, Honeywell, Minneapolis,
Minnesota 55408. An Equal Opportunity Employer.
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EFFECTIVE

JANUARY 1, 1969

LEO J. COHEN ASSOCIATES, INC.

HAS BECOME

v

Meta [S/ystems Corporation

E COMPUTING CONSULTANTS

in recognition of the company’s increasing involvement .
in all areas of the computer sciences.

® SYSTEMS EVALUATION

® HIGH LEVEL LANGUAGES
® OPERATING SYSTEMS ® COMPILERS

® SIMULATION e COMMAND AND CONTROL

For growth employment opportunities contact:

M)

Meta [S]ystems Corporation

E COMPUTING CONSULTANTS

334 W. STATE ST., TRENTON, N.J. 08678 (609) 695-2500

CIRCLE 334 ON READER CARD

I

CURRENT

inFormatioN: | COUNSELLING

Every CPC counsellor

—L has been a working pro
in EDP. We associate
equally as much with
your career objectives as
with our client’s needs.
Our sole object: the right

CSURVEY OF people in the right
m';‘rmc?nscite‘gm places. The Chicago Sal-
AREA COMPUTER ary Survey is yours for
PERSONNEL the asking; call or write
Al Macdonald. Your pri-
vacy will be respected

completely.
CALL 312-641-1790

AXAL
/R A
W4¥¥/ COMPUTER t
CPC{ff¥X PERSONNEL
A% CONSULTANTS

230 N. MICHIGAN AVENUE e CHICAGO, ILLINOIS 60601

agency licensed e client companies pay all fees

Sy

CIRCLE 333 ON READER CARD
February 1969 :

PROFESSIONAL

PROGRAMMERS
SYSTEMS
ANALYSTS

ACCOUNTANTS
ENGINEERS

HOW WOULD YOU LIKE TO LIVE IN

COLORADO
SPRINGS?

. . . at the foot of famous Pike's Peak —
the fabulous health and recreation resort
area of mild winters and delightful summers.

* WOULD YOU

® Welcome an excellent salary—and a liberal bene-
fit package?
@ Enjoy being a part of:

e a progressive team in an expanding multi-
industry company with diversified operations in
gas pipeline, petroleum, manufacturing and
chemicals?

e a company whose net income during the last ten
years represented a substantial rate of growth?

e a company that is now embarking on a tremen-
dous expansion in its gas pipeline operation,
creating many new openings offering advance-
ment opportunities for talented professionals?

* DO YOU

@ Have solid experience in the professional areas
mentioned above?

@ Have an interest in exploring new opportunities?

* THEN return this coupon to obtain more

information about us!

Corporatiorn

1

|

|

|

|

} and its gas pipeline division
COLORADO INTERSTATE GAS COMPANY

| p. 0. Box 1087 * Colorado Springs, Colorado 80901

I TO: Mr. Rod Rademacher, Employment Manager

| Dear Mr. Rademacher: Please send me information

| regarding employment opportunities at CIC.

|

|

|

|

|

Name

Address
(If convenient, please attach resume of qualifica-
tions; salary history and work experience.)

An Equal Opportunity Employer M/F
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Cut out
for a career

marketing General Electric
Information Systems...?

Information Think of the opportunity. A large number of select men like yourself joining a
@ Systems vital new General Electric marketing team . . . a team that wants nothing less
than to be best in the industry.
Sales & Service Be there for the biggest push in our history. We're on the move. Cut the
mustard and become a vital, vocal part of it.
We'll be needing more sales managers, too. Be there when these new
management jobs open. Remember, General Electric grooms managers.
You'll have the equipment and new ideas to back you up. Big things are here and coming . . .
In big systems (like the only 3-D system — the GE-600) . . . In small systems (like the new GE-130)
.. . In time-sharing (more time-sharing is done on GE computers than on any other kind) . . . In ex-
citing new special systems.
Our growing team needs great salesmen. We have openings in all major cities. If you have what
it takes to move us even faster, start here and now. Cut out and send us this coupon with resume
including salary requirements.

If you're a recent college graduate with little or no sales experience, our 18 month Marketing Devel-
opment Program may just be your career opportunity. Send this information to:

Mr. R. C. Lonergan Name
General Electric Co.

3500 N. Central Avenue Address
Phoenix, Arizona 85012 City
Phone: (602) 941-2900 State : Zip

GENERAL @3 ELECTRIC

An equal opportunity employer m/f 290-34
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PRODUCT MANAGER
DATA SYSTEMS

Data systems used in conjunction with analytical instru-
ments for chemistry comprise an important new product
area within Varian’s Instrument Group.

We are currently seekng a man to provide technical
back-up to Sales Engineers who are now handling these
data systems, hardware and software, in addition to their
analytical instrument product lines. The position would
also entail the development of Original Equipment Man-
ufacturer markets.

Qualifications include a related technical degree with at
least five years experience in the digital field and at
least three years in a marketing capacity. Experience
with analytical instruments is highly desirable.

Send resume including salary history in confidence to:

W. H. Guengerich
Employment Manager

@varian

611 Hansen Way " Palo Alto, Calif.

An Equal Opportunity Employer
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PROFESSIONALS

SYSTEMS ANALYSIS - PROGRAMMING
SCOTT PAPER COMPANY

offers challenging opportunities

All levels — trainee thru project management
Diversified applications

Advanced hardware/software

Modern professional environment

Suburban Philadelphia location

Liberal benefit programs

Salary commensurate with experience

Send Resume In Confidence To —

Mr. H. L. Swan

SCOTT PAPER COMPANY
Box 6900

Philadelphia, Pa. 19113

an equal opportunity employer
o plans for progress company
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It's free. Thenew 1969 Edition.
Our National Computer
Salary Survey and
Career Planning Guide

The all new 1969 Edition of Source Edp’s Computer Salary Survey
and Career Planning Guide is now available. This comprehensive
20-page report contains up-to-the-minute information vital to every
computer professional. Subjects include:

« The annual Source Edp Survey of Computer Salaries broken
down by 28 separate levels of professional and managerial clas-
sifications ranging up to $75,000.

« A comprehensive analysis of current trends in computer
employment opportunities.

- For the first time, a study of information processing develop-
ment within major industrial classifications including user and
non-user industries.

« For the first time, an examination of the techniques and strategy
in career planning.

All of this information has been compiled and edited by the people
at Source Edp—the largest nationwide recruiting firm devoted solely
to the computer field, To receive your free copy of the 1969 Edition
of Source Edp’s Computer Salary Survey and Career Planning Guide,
circle the reader inquiry card. Or, to speed delivery, write directly

to the Source Edp office nearest you.

source

Chicago—David D, Grimes, 100 S. Wacker Drive (312) 782-0857
Daltas—Paul E. Dittmer, 7701 Stemmons Freeway (214) 638-4080
Detroit—Charles T. Walther, 2990 West Grand Bivd. (313) 871-5210
Los Angeles—Wayne B. Emigh, 3470 Wilshire Blvd. (213) 386-5500
Minneapolis—Fred N. Anderson, 801 Nicollet Mali (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.
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FREE COMPUTER

CAREER GUIDE

Get Your copy of the . . .

1969 INDEX OF OPPORTUNITY
IN THE COMPUTER SCIENCES

“Highlights of the 814 x 11 guide:

® A full-page for each of 44 top firms

@ Detailed job descriptions & requirements
® Benefits & special attractions

® Handy occupational cross-indexes

® Name of personnel manager

Plus .

OUR FREE RESUME SERVICE

Write for this book and.service to:

Computer Careers
Resource Publications Inc.
a Gulf + Western company

194 Nassau Street
Princeton, New Jersey 08540
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WHAT IS YOUR TRUE WORTH?

FREE

Data Processing
Opportunities Bulletin

Every month, in the privacy of your own home, you
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.

Our placements show that the average 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 Bulletin and our confidential
placement service are free. Client companies pay all
costs.

For your free Bulletin, without any obligation circle
Subscriber Service Card No. 302. Please use home
address only.

LON D. BARTON, Ppresident

Cadillac Associates, Inc.*

29 E. Madison Bldg. Chicago, I1l. 60602
Flnancial 6-9400

West coast residents—contact:

Lon D. Barton Associates, 3325 Wilshire Blvd.,
Los Angeles, California 90005

DU 5-9111

¢ “Where More Executives Find Their Positions Than Any-
where Else in the World.”

CIRCLE 302 ON READER CARD
221



&@m amg@kas
YOou

challenge
ot the
Century

NCR, creator of the sophisticated and fast-
selling Century Series computer systems,
offers you immediate opportunity to work in
new-gencration technology. Join the men
responsible for the industry’s most advanced
developments in high-speed thin-film memo-
ries, monolithic integrated circuitry, disc
memory innovation, and automated produc-
tion techniques. NCR Electronics Division is
the largest commercial computer manufactur-
ing facility in Southern California and one of
the most advanced in the world. Benefits
include a thoroughly professional environ-
ment, an excellent salary, non-defense stabil-
ity, and fully paid life, hospital and medical
plans for you and your dependents. Look into
NCR now and accelerate your career,

PRODUCT PLANNING

SYSTEMS ANALYSIS ENGINEERS

Analysis and development of advanced sys-
tems specifications; consultation on systems
design, hardware configuration, software
trade-offs; analysis of competitive systems.
Prefer applicants with BS degrees and 3-5
years’ experience and ability to write and test
functional specifications in such areas as very-
high-speed memories, disc files, drum files,
central processors employing large-scale
integration, communications and time-sharing
systems.

SOFTWARE SYSTEMS DESIGN

Develop operating, executive, utility and on-
line systems for third- and fourth-generation
advanced systems. Positions require a business
or science degree and large-scale file com-
puter or software development experience.

DATA PROCESSING

BUSINESS SYSTEMS ANALYSTS

Will investigate areas of data handling such as
engineering specifications, inventory control,
production planning and quality control.
Responsible for designing data processing
methods ranging from manual operations to
major computer applications. Prefer BS degree
and 2-4 years’ systems/programming experi-
ence.

BUSINESS PROGRAMMERS

Will be responsible for systems analysis and/
or the development of programs for business
applications such as budgets, cost accounting,
engineering, administration and purchasing.
Prefer BS degree and prior programming /syst-
ems background.
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ENGINEERS

ADVANCED DEVELOPMENT ENGINEERS
Positions available for senior MECHANICAL
and ELECTRONIC engineers with strong expe-
rience in high-speed mechanisms, and
mechanical, hydraulic, and electro-mechanical
mechanisms. Will work in area of high-speed
precision positioning devices and be respon-
sible for concept, design and fabrication.
BSME/BSEE and five years’ related experience
required.

= :
Plated disc memory with multiple read/write heads

MAGNETIC HEAD DESIGN ENGINEERS

Will design and develop flying magnetic
recording heads and the required prototype
tooling. Requires BS or MS in EE, ME or phys-
ics plus three years’ applicable experience.
Knowledge of ferrite machining technology
and ferrite -heads desirable.

T

pann
nuann

HENEE N

}umunmmsummmmum;mxm:mmmmrmmmm‘

I Iiﬂlli’lﬂﬂﬂl‘ﬂ i

Standardized short rod memory plane

ELECTRONIC DEVELOPMENT ENGINEERS
Specification, design, checkout and docu-
mentation of digital and digital/analog equip-
ment for use with on-line data processing and
data communications systems. Requires BSEE
and five years’ related experience.

CIRCUIT DESIGN ENGINEERS

Will design and develop digital and analog
semiconductor circuits, including discrete,
integrated and hybrid types. Requires a BS/

"MSEE and two years’ related experience.

LOGIC DESIGN ENGINEERS

Will participate in logical design of fourth-
generation digital computers. Position
requires BSEE and minimum of two years’
experience in digital logic or circuit design.
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INDUSTRIAL ENGINEERS

Will develop manufacturing machining proc-
esses for various projects. Will be responsible
for capital equipment analysis, fabrication
toohng and initial production. Positions re-
quire - BSIE and heavy mechanical/industrial -
engineering experience.

CHEMICAL ENGINEERS

Positions are available for college trained
engineers to assume responsibility for film
plating, organic finish analysis, and produc-
tion plating process functions. Successful can-
didates will possess a BS degree in chemical
engineering, a knowledge of organic coat-
ings, the ability to develop and direct a
process laboratory, and 3 to 5 years’ experi-
ence in electro-plating of magnetic thin-film
materials for chemical process analysis.

Automatically produced thin-film magnetic rods

ARRANGE NOW FOR INTERVIEW

AT |EEE CONVENTION IN NEW YORK
Confidential interviews will be held during
the 1EEE International Convention at the New
York Hilton Hotel, March 24-27. To schedule
an appointment, please submit detailed
resume, including salary history, to Jerry Hill
at the Electronics Division. If you do not plan
to attend the convention, an interview will be
arranged soon in your area.
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The National Cash Register Company
ELECTRONICS DIVISION

2837 W. El Segundo Blvd.
Hawthorne, California 90250

An equal-opportunity employer
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The Forum is offered for readers who want fo express their opinion on any aspect
of information processing. Your coniributions are invited.

A REALISTIC
LOOK AT THE

SYSTEMS APPROACH
TO SOCIAL PROBLEMS

An era characterized by bigness—big
budgets, big business, big government,
big explosions—of population, informa-
tion, and technology—provides an en-
vironment hospitable to the growth and
development of the big, total approach.
Such is systems analysis, with its com-
ponents and companions, cost/ef-
fectiveness measures and program
planning/budgeting. These methods,
utilized and refined in military and
space missions, have gained favor for

the apparent tidiness with which they

have achieved management marvels.
For this and other reasons to be men-
tioned later, systems analysis has come
to be accepted as a nostrum for all
manner of social ailments, and the mar-
ket for socio-economic systems is boom-
ing. At present receiving one dollar
out of every five in the U. S. Budget,
socio-economic programs, by 1975,
will account for one or perhaps two
out of every four dollars. With the
federal investment in urban renewal for
1968-78 amounting to $250 billion, pre-
dictions that the market for urban civil
systems will reach somewhere between
$210 and $298 billion by 1980 may
prove accurate.’

The prospect of so bountiful a mar-
ket is enticing, and prospectors of re-
markable diversity as to discipline,
background, and competence are con-
verging on it. There are aerospace and
aviation firms, computer manufacturers
and their multifarious
electronics companies, management
consultants, appliance makers, direc-
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subsidiaries, -

tory publishers, and university-based
entrepreneurs. Prominent among the
contenders for coniracts are the non-
profit but highly profitable “think
tanks,” with their in-house experts and

{
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on-tap consultants and their prolifer-
ating satellites with unpronounceable
acronyms. They are all competing en-
ergetically to bring what journalists
enthusiastically hail as “the powerful

! Finance Magazine, January 1968. Staff, V-P
Marketing, North American Aviation, The Ec-
onomic Business Spectrum as Related fo Na-
tional Goals—Identification of New Business
Opportunities, 1967 .

tools of technology” to bear on matters
concerning the commonweal.

The forensic is familiar: A nation
that can send men to the moon should
be capable of closer-to-home accom-
plishments. All we need to do is to ap-
ply our scientific know-how to the anal-
ysis and solution of social problems
with the same creativity we have ap-
plied to space problems.? This type
of argument is persuasive on several
counts: first, the prestigious origin and -
logical, scientific aura of systems anal-
ysis, and second, the growing recog-
nition of the need for better planning,
organization, and management of so-
cial affairs. A brief review of the gen-
ealogy and current conception of the
systems approach will adequately il-
lustrate the first point. Charles J. Hitch,
whose imprint on this methodology is
so great that it is sometimes called
“Hitcheraft,” described systems analy-
sis as a direct lineal descendant of
World War Il operations research.’
O.R. was used to solve tactical and
strategic problems of a military nature;
systems analysis uses the same princi-
ples but has wider range and scope. It
encompasses (1) a more distant future
environment, (2) more interdependent
variables, (3) greater uncertainties,
(4) less obvious objectives and rules
of choice.* Impressive as to historical
background, systems analysis, with its
heavy reliance on models and mathe-
matical computations and manipula-
tions, has special appeal in an era
characterized by a universal craving
for certainty and orderliness.

This yearning underlies the present
impatience with traditional approach-
es. Juxtaposing the duplication, confu-
sion, and disarray of current public ad-
ministration with the rationality and
neatness of program management to
be realized from application of the
“revolutionary concepts,” proponents
of systems analysis make a strong case
for their wares. And there is no gain-
saying the fact that social problems
beset us: urban blight deepens and
spreads; pollution of air, water, and
land proceed at an awesome pace;
crime rates soar; arteries and facilities
for air and ground travel are danger-

2 Statement by Senator Gaylord P. Nelson, Con-
gressional Record. Proceedings and Debates of
the 89th Congress, First Session, Oct. 18, 1965,
No. 194.

3 Charles J. Hitch, Royal Society Nuffield Lec-
ture, London, Oct. 25, 1966.

4 This comparison was made by Albert Wohl-
stetter in '’Scientists, Seers, and Strategy,”
Columbia University, Council for Atomic Age
Studies, 1962, pp. 36-7 (unpublished paper).
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ADL
does work in

* operations research

* management information systems
* operational control systems

* computer selection

* organizational problems

* corporate planning

* information storage and retrieval
* communications

* simulation and modeling

* engineering and scientific computation
* product policy

* financial modeling

« urban and educational systéms

Do you?

Arthur D. Little is one of the oldest and largest
consulting firms, and our Management Sciences
Division is a good place {o work in computer sci-
ences. If you enjoy working with people as well as
machines, we'd like to hear from you; please
enclose your resume. Write to Mr. Benjamin Fogler,
Arthur D. Little, Inc., 25D Acorn Park, Cambridge,
Mass. 02140.

Arthur 0. Little Inc

Research « Engineering *+ Management Consulting

An Equal Opportunity Employer
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Debugging

I Exclusively: DATA PROCESSING & MANAGEMENT SCIENCES

The ‘“‘career debugging’’ exper-
tise of MANAGEMENT SCIEN-
TISTS is a must! Our consultants
examine your short and long
range potential, diagnose your
problems, and help you formu-
late a redlistic career strategy
that can be implemented.

...your
career?

Computing is everywhere. It fol-
lows that you need to know
WHERE the action is—WHERE
your career future lies. As.consul-
tants to leading corporations on
the national and international
scene, we've programmed a lot
of futures.

And MANAGEMENT SCIENTISTS
INC. is ready to flowchart yours
NOW. For further details, send us
your resume in confidence, includ-
ing salary history and geographi-
cal preference. We will do the
rest. Incidentally, our clients as.
sume all expenses.

anagement
cientists,Inc.
101 Park Ave.—Dept. DM 2-69

New York, N.Y. 10017
(212) 532-7710

Career Planners—Recruitment Specialists
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MECHANICAL ENGINEER
COMPUTER SERVIGES

Rohm and Haas, one of the leading chemicals,
plastics and fibers manufacturers in the U.S.,
needs a mechanical engineer to work in the
Computer Services Department of the Engineer-
ing Division at Bristol, Pa.

The work involves development and coordination
of computerized drafting projects, extension of
a program library to perform mechanical design
calculations, implementation of techniques for
cost estimation and studies of computer-aided
project planning and scheduling.

Candidates should have a Master's degree in
Mechanical Engineering, Engineering Physics,
Civil Engineering or Structural Engineering. 3 to
5 years experience is required with knowledge of
Fortran essential. This is an opportunity to join
a progressive, growing company in an area of
specfial interest. Write, giving details of training,
experience and salary history to:

Manpower and Employment

No. 11568
Rohm and Haas Company
Independence Mall West
Philadelphia, Pa. 19105

HAAS

An Equal Opportunity Employer PHILADELPHIA, PENNSYLVANIA 19105
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the forum

ously clogged. In one way or another,
these problems ultimately become the
business of government, already re-
garded by many as too big to be po-
tent and too trapped in a bureaucratic
moze to respond effectively.

Since 1964, when the state of Cal-
ifornia pioneered by hiring aerospace
engineers to help solve problems of
public concern through systems analy-
sis, many public officials, from county
to Congress, have chosen the same ve-
hicle on the high road to grants and
contracts.

Can we assume from the vast expen-
diture of public funds and mobilization
of motley systems experts that we will
now witness a diminution of the ineffi-
ciency, ineptness, and uncertainty that
plague planners of public programs?
The question deserves serious consider-
ation, for there are signs that the in-
coming administration in Washington
will be especially receptive to further
involvement of the private sector in
public affairs. Its managerial tech-
niques will be given full play. We may
find it useful, therefore, to note the
factors surrounding the adoption of
systems analysis in the social arena.
Four are especially important: histori-
cal antecedents and scientific attri-
butes, already mentioned briefly, and
political and economic circumstances.
Because of the admirable escutcheon
derived from its association with de-
fense and space achievements, systems
analysis has enjoyed almost total im-
munity from the critical evaluation to
which some other methodology might
have been subjected. And yet, to judge
from recent discussion,’ the DOD model
may not be optimal for military, let
alone other kinds of decisions. Govern-
ment officials struggling with program
budgeting as decreed by President
Johnson are learning, the hard way,
that the circumstances governing and
the criteria for judging effectiveness
in the DOD resemble not remotely
those prevailing in matters for social
accounting.

Since, however, the same assump-
tions, rules, and courses of action that
appeared so logical and scientific in
their earlier context are being trans-
planted bodily, they deserve scrutiny.

5 James R. Schlesinger, Systems Analysis and the
Political Process, RAND Paper P-3464, June,
1967, pp. 14 ff. See also Hearings before the
Committee on Foreign Relations, U. S. Senate,
90th Congress, Second Session, Part 2, May
28, 1968.

February 1969

First and foremost, there is the assump-
tion that because the word system can
be used for everything from atomic
weapons delivery to anthropotomy, the

same analytic tools can aid in under-

standing all of them and the same type
of remedies can be applied to their
malfunctioning. There is the related
assumption that since large scale, com-
plex systems have been “managed” by
use of certain techniques, then social
systems, which are often large and al-
ways complex, can be “managed” in
like fashion. This presupposes similarity
of structure, with social systems re-
ducible to measurable, controllable
components, all of whose relationships
are fully recognized, appreciated, and
amenable to manipulation. To the ex-
tent that these are fallacies, they must
be attributed to semantic impoverish-
ment. Moreover, the very characteris-
tics which distinguish social from other
species of systems render them resis-
tant to treatment that tries to force
them into analytically tractable shape:
1. They defy definition as to objective,
philosophy, and scope. For example,
what kind of definition of a welfare
system can be regarded as valid—that

which encompasses the shortcomings of
other systems, such as health, educa-
tion, employment, or the one which
focuses on individual inadequacy? A
definition depends on the point of view
and the ideological posture. The sys-
tem looks very different to the ad-
ministrator, the recipient, the black
power monger, the social critic, and
the politician.

2. "Solution” of social problems is
never achieved. You do not “solve”
the problems of health or transporta-
tion. Consequently, where you start
and where you stop is purely arbitrary,
usually a reflection of the amount of
money the government has to fund
the particular analysis.

3. Despite the semblance of precision,
there are no right or wrong, true or
false solutions. Consequently, it is pre-
sumptuous to label as wrong anything
being done now and right that which
looks good on paper. By concentrating
on miniscule portions or isolated vari-
ables simply because they are quanti-
fiable, the technique may actually lead
to results which are irrelevant and in-
appropriate. Assignment of social costs
and social benefits is an arbitrary mat-

SYSTEMS PROGRAMMERS
and SYSTEMS ANALYSTS

Apply your knowledge to process
control techniques geared to
improving transportation industry service

Several unusually fine opportunities now exist for experiénced scientific
programmers to work on non-military projects in our expanding digital

computer applications group.

Responsibilities will include analyzing customer specifications, assisting in
proposal writing, participating in hardware and software cost estimates, as
well as creating program logic and debugging Real-Time, On-Line assembly

language programs.

All candidates should have 38-5 years programming experience and have
written programs in assembly language, in addition to Real-Time, On-Line
experience. Background in Real-Time Monitors would be helpful.

Any familiarity with the following hardware would be appropriate: GE 4020;
DDP 116, 124, 516, IBM 1800; SEL 810; Sigma II.

Salaries open, based on experience and ability. Comprehensive employee
benefits. Company relocation assistance.

To arrange local interview send resume and present earnings in strict con-

WESTINGHOUSE AIR BRAKE COMPANY

fidence to: G. E. Meanor, Dept. 0201D.

wRABCO

AN

SIGNAL & COMMUNICATIONS DIVISION

AN

SWISSVALE POST OFFICE PITTSBURGH, PA. 15218

An Equal Opportunity Employer

CIRCLE 351 ON READER CARD

225



Programmers and systems analysts. ..

Univac: Where you can help make

the world a little bit better

The growing crime rate is a major social problem today.
But, now, the State of New York, with the help of
UNIVACS®, is doing something to make it less of a
problem. Now, high-speed Univac computers make
it possible for law officers to quickly obtain crime
data on suspects from a national crime information
center. Which, in turn, enables the police to close
hundreds of criminal cases that would have gone
unsolved in the past.

Historically, law enforcement agencies have lacked
the necessary tools to combat rising crime rates. With
this new computer center, developed hand in hand
with police authorities, Univac has answered the need
for a communications system designed to help solve
the problem of growing crime rates.

Here at Univac, we understand that it's easier to work
on a well-defined program than an open-end pro-
gram. And that working on an important challenge
like the improvement of law enforcement is the most
rewarding work of all.

And we practice what we preach.

So when you join Univac, you won’t be given busy
work. You'li be kept busy with meaningful work. And
instead of just marking time, you’'ll be making a real
contribution. And you‘re not rewarded just because
of your years of service. You're rewarded because of
the excellence of your service.

If this sounds like the kind of company philosophy
you've been looking for, look into the Univac job
opportunities listed on the following page.

'JL g
VsPERRY RAND

UNIVAC

An Equal Opportunity Employer M[F




the forum

ter, and even dollar cost/benefit com-
parison is a matter of interpretation.
There are no ground rules for identify-
ing the Peter being robbed and the
Paul getting paid. It should here be
noted that anyone can join the popular
sport of knocking bureaucracy; playing
utopian games is easy.

Corollary to the assumption that sys-
tems analysis can improve the state of
the art of public program planning is
the notion that the “systems expert” is
a past master of advanced concepts on
all fronts. He often ascribes to himself
a clairvoyance denied specialists in the
subject area, for, with the greatest of
ease, he hurdles 1984 and designs year
2000 plans. As though by his own orig-
inal discovery, he brands present prac-
tices as fragmentary and duplicatory.
This situation he corrects by an unfurl-
ing of flip charts, a dubbing of labels
in blank boxes, and an affixing of ar-
rows on the flow diagrams. He deplores
the lack of information and proposes
a data bank to capture every last bit.
After an exercise in present-day seren-
dipity now known as “playing around
with some models” and a series of
optimistically-called “progress reports,”
time and money will have run out. The
air may be no safer to breathe, urban
ills no less crucial, but conclusions
and recommendations, like campaign
speeches, will ring with truisms and
promises: (1) Present planning is waste-
ful and ineffective; (2) the prescribed
course of action is more systems studies
which will harness huge reservoirs of
talent and put to use the “powerful
tools of technology” and produce
knowledge and understanding. Any-
one who has reviewed systems reports
cannot fail to recognize the pervasive-
ness of the “Perils of Pauline” feature,
which may be intrinsic to the nature of
the technique. ‘

This hard look has fallen on the
technicians as much as the technique
and necessarily so, for the two are in-
extricably intertwined. What the ana-
lyst conceives as the system is reflected
in its definition, its objectives, its inter-
faces, its significant variables, its rele-
vant data. The methodology of systems
analysis supplies the form; the analyst,
the content. The inputs which he selects
become determinative. That he chooses
to omit certain phenomena because of
his own bias or because they resist
quantitative treatment may be far more
crucial to society than his model, but

neither the technique nor the technician
has use for them. It is precisely because
of the centrality of his role that the an-
alyst should possess a deep and sensi-
tive understanding of the social matter
with which he is engaged. Unfortunate-
ly, this is seldom the case. On the con-
trary, “‘expertness” is an ad hoc affair,
with titles bestowed to suit the contract
in hand. The casting of characters re-
minds one rather uncomfortably of the
Puritan who marched around the fort
in a succession of hats to fool the In-
dians. Lacking in orientation and with-
out an appropriate frame of reference,
such an analyst substitutes ignorance
for objectivity and banal generaliza-
tion for total system comprehension.
If anyone is surprised at the discov-
ery that the emperor, for all his multi-
million-dollar wardrobe, goes naked,
that may well be because oversell dom-
inates every stage of the system analy-
sis, from proposal to final report. The.
“expert’ appears in many forms—as
undersecretary of a government agen-
cy, as think tanker, as advisor to con-
tracting agencies—but always as a
salesman in disguise. He testifies at
Congressional hearings; he delivers
keynote addresses at meetings of all
kinds of professional groups. His pres-
ence at the latter is strictly that of the
fox in the henhouse, for he invariably
predicts growing complexity ahead and
promulgates the notion that nothing
short of the powerful tools of his tech-
nology will suffice to handle the prob-
lems. He may occasionally offer the
modest disclaimer that systems analy-
sis cannot solve every problem, but he
earnestly implores his listeners not to
throw-out the baby with the bathwater,
or the egg with the eggshells. The rules
of his game are simple: one for the
money, two for the show. The name
of the game is self-perpetuation, the
stakes are high, for systems business is
booming, here and abroad.®
Economic considerations on the part
of all participants keep the game go-
ing. The prosperous and growing com-
munity of problem solvers is apparently
more concerned with obtaining more
contracts than with improving the state
of the art or of the nation. There is a
serious dearth, among practitioners, of
critical evaluation. Apparently, no one
with sufficient claim to systems expert-
ness to preach or practice the technique
would be so rash as to shoot down the
goose that lays the eggs, especially

¢ Daniel S. Greenberg, “Consulting: U. S. Firms
Thrive on Jobs for European Clients,” Science,
Vol. 162, Nov. 21, 1968, pp. 986-7.
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Programmers and systems analysts....

Join the winning team in
computer technology

Large-scale executive and operating systems
with emphasis on software development.
Mr. J. D. Hallenberg

Univac Employment Manager

Data Processing Division

2276 Highcrest Drive, Roseville, Minn. 55113

Well-defined projects in newly established
Information Services Division. Assignments in
Far West, Midwest and Eastern regions.

Mr. Samuel Schaadt

Univac Employment Manager

Information Services Division

P.0. Box 8100, Philadelphia, Pa. 19101

Sophisticated defense and aero

space assignments.

Mr. R. K. Patterson

Univac Employment Manager

Federal Systems Division

2750 West 7th Blvd., St. Paul, Minn. 55116

Large-scale programming in commercial
marketing. Technical support assignments in
our offices or at customer sites.

Mr. Gary Kaplan

Univac Employment Supervisor

Data Processing Division

P.0. Box 8100, Philadelphia, Pa. 19101

Advanced programming and systems analysis
at Univac’s World Headquarters

Mr. L. G. Holliday

Univac Employment Manager

Data Processing Division

P.O. Box 8100, Philadelphia, Pa. 19101

Openings in all levels of programming:
Maintenance and diagnostics, radar systems,
systems simulation, data reduction and
scientific applications.

Mr. W. A. Galle

Univac Employment Manager

36 State Highway 10

Hanover, New Jersey 07936
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Here’s the Real
EDP Challenge!

You can be part of the team that’s bridging the gap between
the Computer Center and the Production Line. The challenge?
Optimize “real-time” to mean what it says!

At the TI Industrial Products Group in Houston, we're build-
ing a new generation of optimized real-time data-acquisition and
readout systems that communicate with workers and managers
alike. We're also designing and building from scratch sophisticat-
ed central-station systems like our TIAC-870 shown below. It
employs IC circuitry and logic techniques equal to anything in
EDP today . .. anything!

Our growth’s ahead. Yours can be too. You'll find top pay,
regular merit reviews and profit sharing in our pace-setting bene-
fits program. You’ll work with a small, elite team in modern labs
and live only minutes away. Cost of living in Houston is lowest
for any metro area and the mild climate makes outdoor life a
year 'round affair.

Openings: Electronic and Mechanical Engineers with 2 to10
years experience in computer and peripheral equipment o
design. Send your resume in confidence to Mr. Ralph [7
V. Hagood, Professional Placement Office, P. O. Box

- 66027, Houston, Texas 77006.

TEXAS INSTRUMENTS

INCORPORATED
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the forum

when they are golden! The moral prob-
lem of the profession as expressed by
C. West Churchman’ has been delicate-
ly sidestepped in pursuit of the objec-
tive not to do better, but to do more.
The political arena in which the game
is played discourages rigorous review,
since large sums of public money are
involved. In their expenditure, every-
one must look good. No official is so
possessed of the death wish as to admit
that the venture was anything but suc-
cessful. Consequently, every aspect of
the transaction, quite irrespective of its
true color, comes through tinted with
a glow of success.

The mixture of salesmanship and
politics may, ultimately, undermine the
state of the art, for short-run, pervasive
zeal for self-perpetuation practically
guarantees stagnation. With little ben-
efit of feedback from earlier experi-
ence, the same level of sophistication
remains, with the same shortcomings,
the same deficiencies, the same old ex-
cuses. Conceptual and methodological
mutations are needed in order to cre-
ate a tool useful in social planning,
but these cannot occur unless there are
open channels of inquiry and assess-
ment free from public relations em-
bellishments.

Such evaluations are not the private
preserve of any one professor or any
particular discipline. Nor need they be
considered the bailiwick of any one
sector. There is an important role in
the process of social accounting and
planning to be played by professional
persons, whether in the employ of gov-
ernment, industry, universities, or else-
where. In every system study, the close
and constant involvement of individuals
expert in the relevant disciplines is ab-
solutely essential. Every major problem
facing urban society today is multi-
faceted in nature. Economic, political,
and social rationality must all contrib-
ute to developing a viable model, for
human and social values are at stake
as old problem areas are subjected to
new modes of treatment. Understand-
ing calls for knowledge on many fronts.
Highly desirable, indeed, would be a
creative synthesis achieved through a
genuine multidisciplined approach. It
is interesting to speculate on the extent
to which systems analysis will be the
means to an end of such a synthesis.

—IDA R. HOOS
7 C. West Churchman, "Wicked Problems,”” Man-

agement Science, Vol. 14, No. 4, December,
1967, pp. B-141-2.
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ATTENTION
IBM 1130 users

MAC PACK

TYPE 2315

ERROR-FREE OFF-THE-SHELF

If you've been inconvenienced by delays in ship-
ments of disk cartridges, here's news for you —
with a bonus. MAC PACK Type 2315 is available
off-the-shelf — error-free! Since August 1968,
MAC has shipped over one thousand of these
disk cartridges! For use on 1131 and 2310 drives,
each MAC PACK Type 2315 is guaranteed to meet
or exceed specifications and performance stand-
ards of all other disk packs! Each pack is final

tested on an IBM 1130 to back the guarantee
that it is error-free. Years of intensive research
and development led to MAC’s high density disk
oxides and precision spin coating techniques.
That's why the MAC guarantee against defects in
materials or workmanship extends for an un-
limited time! See your MAC representative, write
MAC Panel Co., Box 5027, High Point, N. C. 27262,
or call MAC at (919) 882-8138.
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" TheFerroxcubeFI-3

The World's First Plug-Out Memory

The FI-3 comes as a complete
memory system ready to plug-in or
you can plug-out those capabilities
which exist within your system.

The flexibility of the FI-3 is limited
only by the versatility of the system
with which it will be used.

If your system already has +6
volts or —12 volts or both, we'll sell
you the FI-3 without the plug-in
power supplies.

If your system requirement is for
a self-contained memory, we'll plug-
out the 19-inch rack-mounting
chassis.

If you don't need 8192 words by
18 bits, we'll plug-out enough mem-
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ory to give you only 1024 words by
6 bits or some capacity in between.

In fact, if you have the capability,
we'll plug-out everything but the
stack and give you the drawings for
the rest.

For those busy engineers who
want us to do the work, 'we'll be glad
to plug-in all the modules and IC
logic cards and supply an-FI-3 with:
e 3 usec full cycle time
e 2 usec half cycle
e multimode timing with full, half

or split cycle
e address register/ counter
e random or sequential operation

option

e memory retention
3D, 4-wire construction
e 30-mil low temperature coeffi-

cient cores .

MTTR is enhanced by having only
five card types. Field adjustments
and temperature compensation are
unnecessary. Over 100 catalog-
standard FI-3 models to choose
from.

And we’ll do it in less than 60
days for as little as $2,000 per unit.
The lowest price in the industry.

Write to Jack Buckwalter.

Ferroxcube @

Systems Division, Englewood, Colorado
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Baltimore—Eastern Components, (301) 322-1412; Burbank, Calif.—(213) 849-6631; Englewood, Col.—(303) 771-2000; Lansing, Mich.—(517) 482-7140; Minneapolis—(612) 820-7955;
Northlake, 111.—(312) 261-7880; Philadelphia—Eastern Components, (215) 927-6262; Phoenix—(602) 264-3120; San Francisco—Wm. J. Purdy Agents, (415) 863-3300; Saugerties, N.Y.—
{914) 248-2811; Union, N.J.—(201) 964-1844; Waltham, Mass.—(617) 899-3110; Winston Salem, N.C.—(919) 725-6306; Toronto, Ontario—Philips Electron Devices, Ltd. (416) 425-5161.
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