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Much more computer
for the money

DDP-116: 16-bit word x 1.7 psecs cycle x 4096 memory = $28,500

&.

COMPUTER CONTROL COMPANY. INC. /FFIAMINGHAM, MASS.

Circle No. 4 on Reader Service Card



At SDS we believe in 100¢ dollars,
60,000,000 psec minutes,
and SDS computers.

SDS 92 - $29,000 with 2048 words of
memory, Control Console, Buffered
1/0O Channel and Model 35 Teletype
Printer.

Basic core memory of 2048 words, ex-
pandable to 32,768 words, all directly
addressable. Memory *'Scratch Pad"
for immediate access to operands, ad-
dresses, and temporary storage. Hard-
ware Index Register; indexing requires
no additional time. One standard and
any number of optional buffered 1/0
channels with rates to 572,000 words
per second. Up to 256 levels of pri-
ority interrupt.

Memory cycle time: 1.75 usec

Execution times, including all
accesses and indexing:

Fixed Point
(12 bits plus a parity bit)
3.5 usec Add
7.0 usec (optional) Multiply

o e s e RIS

SDS 910 - $45,000 with 2048 words
of memory, Control Console, Buffered
1/0 Channel and Model 35 Teletype
Printer with Paper Tape Reader and
Punch.

Basic core memory of 2048 words, ex-
pandable to 16,384 words, all directly
addressable. One standard and one
optional buffered 1/Q channel with
rates to 62,500 words per second. Up
to 1024 levels of priority interrupt.

Memory cycle time: 8.0 usec

Execution times, including all
accesses and indexing:

Fixed Point
(24 bits plus a parity bit)
16.0 usec Add
248.0 usec Multiply

Floating Point

(24-bit frac., 9-bit exp. 39-bit frac., 9-bit exp.)
432.0 usec Add 896.0 usec
464.0 usec Multiply 1696.0 usec

SDS 920 - $65,000 with 4096 words of
memory, Contro! Console, Buffered
I/0 Channel and Model 35 Teletype
Printer with Paper Tape Reader and
Punch. Up to 1024 levels of priority
interrupt.

Basic core memory of 4096 words, ex-
pandable to 16,384 words, all directly
addressable. -One standard and one
optional buffered- 1/0 channel with
rates to 62,500 words per second.

Memory cycle time: 8.0 usec
Execution times, including all
accesses'and indexing:

Fixed Point

(24 bits plus a parity bit)
16.0 usec Add
32.0 psec Multiply

Floating Point ‘

(24?bit frac., 9-bit exp. 39-bit frac., 9-bit exp.)
352.0 usec Add 384.0 pusec
248.0 usec  Multiply  656.0 usec

When you buy an SDS computer, you get a full measure of value,
speed, reliability, programming and-systems support. Designed
for engineering and scientific applications and real-time systems
integration, SDS_computers are the fastest and most powerful
machines you can get for the money. High internal computing
speeds, powerful instructions and efficient input/output systems
ensure maximum speed and flexibility for a wide variety of appli-
cations. The continually growing program library contains
FORTRAN 1! and 1V, ALGOL, symbolic assemblers and meta-
assemblers, executive routines and standard mathematical calcu-
lations. Rugged mechanical design, exclusive use of silicon

semiconductors, high noise tolerance, and well-planned circuitry
mean error-free operation even in less than favorable environ-
ments. With SDS computers you get more answers faster at lower
cost and with greater reliability than with any other general pur-
pose digital computers on the market today.

If you believe in 100¢ dollars and 60,000,000 usec minutes and
if you would like to know more about SDS computers, just send
the coupon on the following page to Scientific Data Systems,
1649 Seventeenth Street, Santa Monica, California, or if the cou-
pon is gone, circle Reader Service Number 20.

DATAMATION



T - S

SDS 925 - $82,500 with 4096 words of
memory, Control Console, Time Multi-
plexed Communication Channel and
Model 35 Teletype Printer with Paper
Tape Reader and Punch.

Basic core memory of 4096 words, ex-
pandable to 16,384 words, all directly
addressable. One standard and any
number of optional buffered 1/0 chan-
nels with rates to 572,000 words per
second. Up to 1024 levels of priority
interrupt.

Memory cycle time: 1.75 ysec

Execution times, including all
accesses and indexing:

Fixed Point
(24 bits plus a parity bit)
35 pusec Add
54.25 psec Multiply

Floating Point
(24-bit frac., 9-bit exp. 39-bit frac., 9-bit exp.)

95.5 usec Add 196.0 usec
101.5 usec Muitiply  371.0 usec

SDS 930 - $96,500 with 4096 words of
memory, Control Console, Time Multi-
plexed Communication Channel and
Model 35 Teletype Printer with Paper
Tape Reader and Punch. .

Basic core memory of 4096 words, ex-
pandable to 32,768 words, all directly
addressable. One standard and any
number of optional buffered 1/O chan-
nels with rates to 572,000 words per
second. Input/output simultaneous with
computation. Up to 1024 levels of pri-
ority interrupt.

Memory cycle time: 1.75 ysec

Execution times, including all
accesses and indexing: -

Fixed Point

(24 bits plus a parity bit)
3.5 usec Add
7.0 usec Multiply

Floating Point

(24-bit frac., 9-bit exp. 39-bit frac., 9-bit exp.)
74.0 usec  Add
54.0 usec Muitiply

83.0 usec
138.0 usec

s D s SCIENTIFIC DATA SYSTEMS
. 1649 Seventeenth Street, Santa Monica, Calif.
Sales offices in New York, Boston, Washington, Phitadelphia, Pittsburgh, Huntsville,

* Orlando, Chicago, Houston, Albuquerque, San Francisco. Foreign representatives:
Instronics, Ltd., Stittsville, Ontario; CECIS, Paris; F. Kanematsu, Tokyo; RACAL, Sydney.
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SDS 9300 - $150,000 with 4096 words
of memory, Control Console and Time
Multiplexed Communication Channel.
Basic core memory of 4096 words, ex-
pandable to 32,768 words, all directly
addressable. One standard and any
number of optional buffered input/
output channels with rates to 572,000
words per second. Input/output simul-
taneous with computation up to 1024
levels of priority interrupt.
Memory cycle time: 1.75 usec
Execution times, including all
accesses and indexing:
Fixed Point
(24 bits plus a parity bit)

1.75 usec  Add

3.5 pusec Double Precision Add
7.0 psec Multiply
5.25 usec  Shift (24 positions)

Floating Point (with optional hardware)
(39-bit frac., 9-bit exp.)
140 pusec Add
12.25 psec Multiply

Please send me literature on the following SDS computers:

1

I

|

I [J sDS 92 [J SDbS 910 [ SDS 920
‘ ‘[0 SDS 925 [ SDS 930 [ SDS 9300
I Name

I Company

I Address

I City State

I

October 1964




~ At SDS your 100¢ dollar
buys you 60,000,000 .sec minutes,
SDS computers and...

LARGE PROGRAM
LIBRARY

With the purchase or lease of an SDS
computer, you automatically receive
programs from the large SDS program
“library. The continually growing library
includes compilers, assemblers, FOR-
TRAN, ALGOL, and a wide variety of
mathematical and utility subroutines. A
few of the automatic programs are:

SYMBOL - This two-pass assembly
program provides for input of symbolic
programs from typewriter, paper tape,
cards or magnetic tape. SYMBOL also
recognizes a variety of generative and
non-generative directives that aid the
small-computer user in coding and
checking out his programs.

META-SYMBOL - A superset of SYM-
BOL, this advanced symbolic proces-
sor brings compiler-level capability to
the machine-language programmer.
META-SYMBOL has function and pro-
cedure capability permitting the pro-
grammer to code in a high-level, ma-
chine-independent language.

FORTRAN Il and IV - SDS FORTRAN
Il combines high speed, flexibility and
efficient object code, even in systems
with only 4096 words of memory. SDS
FORTRAN 1V is an extended version
of FORTRAN systems including SDS
FORTRAN II, IBM FORTRAN IV and
ASA FORTRAN IV.

REAL-TIME FORTRAN Il - This ex-
panded version of SDS FORTRAN Il
enables SDS computers to operate
efficiently in real-time environments.

MONARCH - This monitor is a batch-
oriented operating system providing
large-scale processing power for SDS
digital computers. MONARCH oper-
ates under typewriter or card control
and allows batched assemblies, com-
pilations and executions.

HELP - The HELP utility programming
system aids the small-machine user in
the checkout and operation of machine
language programs. HELP is complete-
ly modular so the programmer needs
to load only applicable parts.

ALGOL - SDS ALGOL represents the

most comprehensive implementation of
ALGOL 60. It is available in two sys-
tems: a one-pass basic system and a
two-pass expanded system. An input/
output facility similar to that of FORT-
RAN is incorporated into the language.

Programs and programming informa-
tion are exchanged among members
of the SDS Users Group at regularly
scheduled meetings. In addition to
their influence on SDS ‘programming
packages, the SDS Users Group is a
major factor in determining hardware
developments and new products.

FLEXIBLE
PERIPHERAL
EQUIPMENT

A wide range of compatible peripheral
equipment is available for all SDS
computers: card readers and punches,
paper tape 1/O units, line printers,
magnetic tape units, digital plotters,
magnetic drums and 'discs, oscillo-
scopes and other displays. Peripheral
devices can be used interchangeably
with all SDS computer systems.

MAGPAK, a special SDS low cost
magnetic tape system, brings the oper-
ating efficiency of large-scale com-
puter systems to the small computer
user. Every Magpak unit contains two
independent drives, each of which pro-
vides two independent data channels
with a transfer rate of 1,500 characters
per second. Storage capacity is ap-
proximately six million 6-bit characters.
Programs written for Magpak and SDS
standard IBM-compatible magnetic
tape units are exactly alike.

FIELD SERVICE

SDS field service engineers in numer-
ous cities across the country give your

-SDS computer equipment the kind of

preventive maintenance that means
trouble-free operation. Parts depots in
strategic locations ensure quick equip-
ment replacement and repair.

DATA
COMMUNICATIONS

SDS Data Communications Equipment
provides all SDS computers with
multi-channel communication through
common carrier or privately owned
transmission facilities and terminal
equipment.- SDS computers may be
used in applications and systems such
as time-sharing systems in which the
computer’'s capacity is time-shared
among several users located in remote
areas; inquiry-answer systems in which
the computer maintains centralized
files, processes inquiries, and presents
answers in fields such as reservations,
inventory, production control, and man-
agement reporting; message switching
systems in which written message
communications of all types are auto-
matically accepted, stored, and dis-
patched to their proper destinations;
remote data processing systems in
which a centralized computing facility
accepts data from remote locations,
processes the data (possibly incorpo-
rating it into centralized files) and
transmits resulting reports to the
proper remote sites; and inter-com-
puter communication systems in which
data is transmitted at relatively high
speeds between two remotely located
data processing systems.

SDS LOGIC MODULES &
SYSTEM COMPONENTS

SDS provides a wide range of all-
silicon circuit modules that are com-
pletely compatible with the circuitry
used in SDS computers and peripheral
equipment. These logic modules can
also be used independently. SDS cir-
cuit modules feature high speed, ex-
ceptional reliability, and an extremely
high level of noise rejection. )

In addition to circuit modules, SDS
manufactures a complete line of A/D
Converters, Multiplexers, D/A Con-
verters and Amplifiers. These units
operate directly with SDS computers
with no additional interface. For maxi-
mum reliability, integrated circuits are
used extensively in SDS components.

DATAMATION




FREE
SYSTEMS
ENGINEERING

SDS systems engineers will help you integrate SDS equip-
ment into your existing computer installation. Or they will
design, engineer and check out, without charge, a new digital
system if it contains 80% SDS equipment. You get a com-
plete, fully checked out, computer controlled data system

with diagnostic programs — custom engineered to your spe-

cific application — for only the total cost of the components.
The wide line of SDS equipment available allows most re-
quirements to be met with standard off-the-shelf hardware.
That means you can save up to 25% of the total cost of your
digital system with SDS engineering and equipment.

Typical SDS-built systems include:

1=

—

JPL’s digital instrumentation systems are based on two
multiplexed SDS computers. They read telemetry data,
convert it to digital, process and record the data on
magnetic tape at tracking stations around the world.

SCIENTIFIC DATA SYSTEMS
1649 Seventeenth Street, Santa Monica, Calif.

Sales offices in New York, Boston, Washington, Philadelphia, Pittsburgh, Huntsville,
Orlando, Chicago, Houston, Albuquerque, San Francisco. Foreign representatives:
Instronics, Ltd., Stittsville, Ontario; CECIS, Paris; F. Kanematsu, Tokyo; RACAL, Sydney.
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- Dow Chemical Company combines an SDS 910
and a general purpose analog computer for
chemical process simulation. The SDS system
provides analog outputs and accepts analog in-
puts for hybrid operation of the computers.

Edwards Air Force Base uses a system built
around the SDS 910 for rocket engine testing.
The system receives test data, analyzes it and
stores the results on magnetic tape.

To learn what kind of computers your 100¢ dollar buys you at
SDS, turn back one page. To learn more about SDS com-
puters systems and services, send the coupon below to
Scientific Data Systems, 1649. Seventeenth Street, Santa
Monica, California, or circle Reader Service Number 21.

—_——— e e —— —

Please send me literature on the following SDS equipment:

[]'SDS 92 [J SDS 910 [J SDS 920

[] SDS 925 [J SDS 930 [] SDS 9300

[ Systems [ Magpak {1 Data
Engineering Communications

Name

Company.

Address

City State
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AN OFF-BIT HISTORY OF MAGNETIC TAPE... #2 of a series by Computape

According to a tablet recently dug up in Mesopotamia,
computer tape was involved in the Hittite conquest of
Babylon.

The tablet states that the Hittites conquered the city
as the result of a communications breakdown — some-
thing went wrong with the Babylonian computer.
Naturally, there was a congressional investigation im-
mediately, where it was disclosed that the tape had
functioned perfectly. (If you'll look at the brand name
closely, you'll see why.) The fault was found to lie else-
where; insufficiently trained personnel had been operat-
ing the card-punch system.

The moral was clear, and a resolution was duly writ-
ten. “*“Monkeys," it said, "‘should never henceforth be
permitted to people around with computers.”

Of course, there are authorities who prefer not to be-
lieve a word of this story, Mesopotamian tablets, they'll
tell you, are to be taken with a grain of salt.

But this objection is obviously sheer nonsense. You
just try taking a Mesopotamian tablet with a grain of
salt. You'll wind up breaking your.teeth.

This fascinating bit of tape history, incidentally, is
presented for your edification by Computape — about
whose many virtues we could Babylon and on. But all
we could possibly say would add up to simply this:

Computape is heavy-duty tape so carefully made that
it delivers 556, or 800, or (if you want) 1,000 bits per inch
— with no dropout — for the life of the tape.

Now — if Computape can write that kind of computer
tape history — shouldn’t you be using it?

= COMPUTRON INC.

122 CALVARY STREET, WALTHAM, MASSACHUSETTS

COMPUTAPE — product of the first company to manufacture magnetic tape for computers and instrumentation, exclusively.
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Consider all the things you would like a computer to do for
your business. Count up the advantages of shifting smoothly
from business data processing to operations-wide communica-
tions to management science . . . to on-line, real-time control.
Now you have a picture of a total information system . . . capa-
ble of decision-making guidance that increases your competi-
tive edge and decreases your costs . . . all attainable with one
modular RCA 3301 computer system.

The RCA 38301, deliverable this year, has the lowest cost-per-
formance index ever achieved in commercial data processing.
It creates a new generation of computer values. Its wide range
of communications devices, drawing on RCA experience in mili-
tary command-control systems, permits a flexible two-way data-
flow between the computer and all your operating points, local
and remote. Its array of peripherals meets every total-system
requirement, as this sampling shows:

The 3488 RANDOM ACCESS MEMORY .. . stores 5.4
billion characters at the unprecedented low cost of 5¢ per
month per 10,000 characters . . . with retrieval speed 60%
_higher than similar devices.

High-speed MAGNETIC DRUM STORAGE ... available
in six capacities, from 0.3 to 2.6 million characters, with
average access time of 8.3 milliseconds.

Five choices of MAGNETIC TAPE STORAGE . . . includ-
ing industry-compatible units with data transfer rates up
to 120,000 characters per second.

Three types of VIDEO DATA _TERMINALS ... utilizing
RCA television technology to display computer output at
remote locations, via standard communication lines.

COMMUNICATIONS MODE CONTROL . . . enabling
simultaneous on-line input-output of data between the com-
puter and up to 160 branch locations, via leased telephone
or telegraph lines—or public dial network.

DATA EXCHANGE CONTROL. .. linking two or more
RCA coniputers memory-to-memory for more work-power
on the same program.

EDGE...RCA’s powerful electronic data gathering equip-

ment, which can report every major production step to a

central computer from multiple input stations throughout
" the plant.

Total management information systems are not-a deferred
promise of the future. They are an RCA reality today. The
RCA 3301 concept of “functional modularity” allows this single
system to expand in function and capacity over the broadest
growth radius, answering your computer needs for years ahead.
With a stepped-up memory cycle time of 1.5 microseconds . . .
the availability of every required peripheral . .. comprehensive
software . . . shortened delivery schedules . . . and pricing to
encourage total systems in more of today’s business and govern-
ment . . . the RCA 3301 is your best computer buy.

Contact your nearest RCA EDP office for information, analysis
and an RCA 3301 system scaled to your business.

RCA ELECTRONIC DATA PROCESSING, CHERRY HILL, N.J.
See RCA EDP Div. at FJCC Booths 101-105

The Most Trusted Name in Electronics

CIRCLE 6 ON READER CARD
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See the DSI 1000 in action at our Booths #311-313,
Fall Joint Computer Conference.
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1001 systems

capabhilities for this new

R

low-cost, real-time,
compact industrial
control computer with its  command structure in such a small unit.
complete line of
peripheral equipment

Introducing the DSI 1000, the omni-

application control computer. It adds in 3.2

microseconds. It can control as many as

4096 input-output devices. It can complete

up to 320,000 operations in a second. It
handles as few as 256 (12-bit) words

October 1964

of internal storage, expandable to 2048 words.’

It can be used with fifteen standard peripherals
and interfaced with many other special devices.
it's a real-time, general-purpose, industrial digital
control computer, designed for main control

or satellite use in many applications, in many
industries. It is manufactured and sold by a
subsidiary of Union Carbide Corporation. And the
computer itself sells for as little as $10,000 (for
basic 256 12-bit words of storage). Never before
has so little bought so much. '

Use the DSI 1000 for many industrial and scientific
applications such as: Extending the flexibility of
paper/magnetic tape conversion systems. The
heart of multiple-loop food processing control
systems. Controlling automatic data communication
switching systems. Analog conversion and storage
systems. Data reduction and conversion. Numerical
control of machine tools.

¥ QOperation time only 3.2 microseconds for
basic instructions.

B Built-in loader eliminates the lengthy manual
procedures needed for switching in a loader.

®m Has 14 addressable registers, each with zero
access time, resulting in maximum flexibility
and reduced programming time.

® Microcoding provides an unusually extensive

DATA SYSTEMS

CLIP COUPON—FILL IN—ATTACH TO BUSINESS LETTERHEAD -

e | »

| Data Systems Incorporated |
Subsidiary of Union Carbide Corporation . |
l Dept. D-10, 20535 Mack Ave., Grosse Pointe Woods 36, Mich.
l Please send me your complete engineering folder on the DSI I
| 1000 computer and typical control systems. | am particularly |
| interested in the following type of application: |
| |
| |
| 1
| I

CIRCLE 7 ON READER CARD
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@ Electronic industrial firms  will
sponsor a series of seminars during the
National Electronics Conference in
Chicago, October 19-21. A seminar on
computers, sponsored by Texas Instru-
ments, Inc: will be held October 20.

® The 6th annual Business Equip-
ment Exposition will be held at the
Los Angeles Memorial Sports Arena,
Los Angeles, October 19-23.

@ The fourth annual technical sym-
posium of the San Francisco Bay Area
Chapter of the Association for Comput-
ing Machinery will be held on October
26 in San Francisco. Problems of or-
ganizing and administering a large-
scale installation will be examined.

@ A short course, “Automation, Com-
puters and Instrumentation,” spon-
sored by the School of Industrial En-
gineering of Georgia Tech will be held
November 2-6 on the campus. Fee:
$150. Also, a short course in “Methods

of Operations Research,” will be held
November 30-December 4. Fee: $150.

: makes and stocks them all
ap\/@y FOR IMMEDIATE SHIPMENT!

ARVEY makes the widest range of perforator tapes obtainable
and stocks them at strategically located warehouses for immediate ship-
ment. And if experience means anything, Arvey’s out front again be-
cause it has been making a variety of perforator tapes longer than
anybody. Tapes that meet the most rigid requirements for high-speed
photoelectric and electro-mechanical readers.

Arvey uses its exclusive LAMCOTE process to reinforce tapes for
exceptional strength and dimensional stability. Once perforated, they
can be read indefinitely — no elongation or deformation of code or
feed holes; unaffected by changes in relative humidity; opaque to both
infra-red and visible light.

Available in all standard colors and widths, and in seven thicknesses
from .0043” down to an ‘‘ultra-thin” .0015”, permitting up to
33Y5 % more continuous programming on standard reels. All tapes
are supplied in measured-length rolls without splices. Write for com-
plete specifications file, and let Arvey know your requirements. Samples
for testing purposes at no charge.

®Du Pont registered trade mark for its polyester film.
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® The fall conference and business
exposition of the DPMA will be held
Nov. 3-5 at the San Francisco Hilton.

@® Eight individual sessions, spon-
sored jointly by the American Bankers
Assn. and the Bell System, concentrat-
ing on significant developments in
communications and their impact on
. banking operations, will start Nov. 4-6.
Identical sessions are planned for each
succeeding month through June 1965.

@ Numerical control for management
is the theme of the seminar presented
by the Numerical Control Society in
New York City, November 12 and 13.
The seminar is sponsored jointly by the
Numerical Control Society and Ameri-
can Machinist.

® A workshop on data processing
and computing in secondary schools
will be held at the University of Cal-
ifornia, Davis branch, Nov. 20-22.
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A FILE _ WV N A FILE
FOR EVERY | FOR EVERY
PURPOSE \OF PURPOSE

WIDEST
SELECTION
FOR

*ALL Systems

Metal Products *
are unconditionally ; SEND FOR

guaranteed for FIVE :
YEARS, under normal FREE CATALOG

489S our sYSTEMS FOR COMPLETE

Representative can show INFORMATION

you the difference in full detail.

DIV. SYSTEMS MANUFACTURING CORPORATION

SALES COMPANY

EXECUTIVE OFFICES and PLANT: 13 BROAD ST., BINGHAMTON, N.Y.
Canada: Systems Sales Company, Box 36, Station W, Toronto. Ph: 636-3718

Finest Q«d/ily Data lgroceading Accessories Since 1 945
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COMPUTER SCIENGES
CORPORATION

Offers Exceptional
Opportunities for
Scientific Programmers
and Analysts in
Washington D.C. and
Los Angeles

T

CSC offers advanced project partic-
ipation in real-time data systems,
orbital mechanics and trajectory
analysis, data reduction and analy-
sis, mathematical analysis and pro-
gramming, and general engineering
applications.

‘A stimulating professional environ-
ment, liberal compensation and prof-
it sharing plans are key features of
this expanding firm of computer
specialists.

If you are outstanding in the appli-
cation of large scale computers to
scientific problems, send resume to:

csc B
COMPUTER SCIENCES

CORPORATION

650 No. Sepulveda Boulevard
1 Segundo, California
Area Code 213-678-0592

1401 Wilson Boulevard
Arlington, Virginia
Area Code 703-524-8012

CSC is an equal opportunity employer
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standard complaint

Sir:

I have just read the Digitek advertise-
ment (August, p. 35) which presents
the new preprietary program F4D.

Among the advantages claimed
for this system is that it includes
the “ASA FORTRAN 1IV” as a proper
subset. While we applaud your in-
terest and enthusiasm for the ASA
X3 program, there is not now an
ASA FORTRAN language.

The current status of standard
specifications for FORTRAN is that
draft specifications have been .pre-
pared by Task Group X3.4.3 and
will be published as working papers
in the October issue of COMMU-
NICATIONS of the ACM.

I hasten to point out that these
draft specifications are working doc-
uments, which are intermediate re-
sults in the standardization process
and are subject to change, modifica-
tion or withdrawal in part or in
whole. Their purpose is to elicit com-
ment and constructive criticism from
the general public so that the final
version will reflect the greatest con-
sensus.

Again, let me state that we appre-
ciate your reference to the ASA pro-
gram, but could not let such a plaus-
ible error go unchallenged. ‘
Vico E. HENRIQUES
Secretary X3
American Standards Assn. Inc.

New York, New York

cobol unter alles?

Sir: ,

After multiple readings of Mr. Fim-
ple’s article, “Fortran vs. Cobol,”
(August, p. 34), I cannot help but
agree with every point mentioned.
Having recently worked with CO-

BOL on RCA equipment, I also find

that learning time, precise manuals,
flexibility and a reduction of “re-
served words” are things that must
be improved before COBOL can be
termed a solid management tool.
James E. BaLpe

Methods Engineer

Statistical Tabulating Corporation
San Francisco, California

wrong indeed

Sir:

Thank you for the plug in Septem-
ber (Business & Science, p. 17).
Unfortunately the 212 number is
very wrong. Memory cycle time is
1.5 usec, now optional 1.15. It was
never 7.5 nor 2.0. Perhaps you meant
multiply execute time, which has
been 4.85, and is now 1.74 with fast
multiply option.

HerBERT S. BRIGHT

Philco Corporation

Computer Division

Willow Grove, Pennsylvania

explosive k’s

Sir: -

I find myself in complete agreement
with Mr. Glewwe’s letter in the Au-
gust issue. I do feel, however, that he
has stopped short of the clincher. As
memories become larger, the number
of bits which need be stored will
increase at least at the same rate
(refer to Parkinson’s law). This leads
to consideration of memories on the
order of 219 bijts and up. Now
proper use can be made of K in its
true sense as a 103 multiplier. Thus
a memory of a 2200 bits would be
a .2KB memory (pronounced KA-
BOOMI).

Danier A. Esakov

Chief Electronics Engineer
Connecticut Technical Corporation
Hartford, Connecticut

Sir:
Mr. Glewwe’s suggestion in the Au-
gust issue has several advantages.
I have used a variation of his method
for about three years. The differences
are that to avoid confusion of the
written b with 6, upper case B is used
and is positioned to indicate the bi-
nary point, e.g., 16B5=216.5,
Conversion of any number can be
accomplished without a log slide rule.
Everyone has a table of common
logarithms and it is necessary merely
to divide the logarithm by 0.301, or

DATAMATION
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Honeywell 300 is a fast (1.75
microsecond memory cycle), low-
cost (starts at $2,345 per month),
binary (24-bit fixed, and 48-bit
floating-point word) computer.
This makes it the fastest low-
cost scientific computer on the
market. True, there are faster
systems, but only in the highest-
priced, larger-scale models. There
are also lower-priced systems, but

much as 150 times slower.

To this basic speed-cost ad-
vantage, you can add several
other features that make the

‘Honeywell 300 attractive: A sep-

they are considerably slower. As

s 50 to 150 times fstr
than the most W& W@ly used
scientifie « COIRPY

arate control memory, plus an
expandable main memory that
can be accessed using an interlace
technique, greatly speeds up the
execution of instructions. The full
complement of Honeywell peri-
pheral units is available for use
with the Honeywell 300. Further-
more, up to three peripheral oper-
ations can be conducted simul-
taneously with computing, or with
a fourth peripheral operation.
The ability to work with indi-
vidual characters permits fast, effi-
cient input-output data editing,

‘300 is not only the most powerful,

and an automatic interrupt fea-
ture permits efficient handling of
communications and real time
applications. Thus the Honeywell

but also the most versatile system
in its class.

For more mformatlon contact
your nearest Honeywell EDP
Sales office. Or write to Honeywell
EDP, Wellesley Hills, Mass. 02181.

Honeywell

ELECTRONIC DATA PROCESSING

October 1964
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Two new computers in ASI’'s ADVANCE Series

for scientific, engineering,

and on-line systems applications
New ADVANCE Series computers are modular . . . they can be expanded freely without obsolescence or costly

reprogramming. Standard and special peripheral units plus system design services provide complete
systems to meet your exact needs.

6040—HIGH PERFORMANCE

6020—LOW COST

MEMORY Word Size: 24 bits
plus parity. ® 1.90 microsecond
total cycle time. e 4,096 to
32,768 word directly address-
able memory.

ARITHMETIC AND CON-
TROL Three index registers, in
memory. ® Multiply: 30.4 micro-
seconds. Divide: 47.56 micro-
seconds. ® Over 120 instructions.
e Double precision hardware,

e 16 definable Programmed
Instructions,
INPUT/OUTPUT Buffered in-
put/output. ® Multilevel inter-
rupts. ® Special purpose
channels.

SOFTWARE One-pass FOR-
TRAN 11 compiler. ¢ One-pass
symbolic assembler, ® Execu-
tive system.

PRICE Purchase prices begin
at $79,500.

MEMORY Word Size: 24 bits
plus parity. ® 1.90 microsecond
total cycle time. e 4,096 to
32,768 word directly address-
able memory, -

ARITHMETIC AND CON-
TROL High speed arithmetic.
e Multiply: 9.5 microseconds,
Divide: 11.5 microseconds,
® Three hardware index regis-
ters, ® Over 120 instructions.

® Programmed Instruction fea-
ture,

INPUT/OUTPUT Buffered in-
put/output, ® Multilevel inter-
rupts. ® Special purpose
channels.

SOFTWARE Fully compatible
throughout ADVANCE Series.

PRICE Purchase prices bégin
at $104,500.

Write to ASI for additional information on the ADVANCE Series

ADVANCED SCIENTIFIC INSTRUMENTS
DIVISION OF ELECTRO-MECHANICAL RESEARCH, INC.
8001 Bloomington Freeway, Minneapolis, Minnesota 55420
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isplay . . .
sing systems

ibility, speed,
lity

delay-line memories, large group pro-
jectors, cursors, input/output logic, key-
boards, hard copy units for ten second,
full size copies, all elements to construct
a display system for you. Most impor-
tant, we can supply knowledgeable sys-
tems engineering.

Now in final develop-
ment: even more ad-
vanced, all solid state
display panels. Each
one a real advance in
the state-of-the-art.

Write now for full
technical data.

TRONICS

RY FOR ELECTRONICS, IN

UE

[ BOSTON 15, MASS.
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IBM PUTS EGGS
IN NPL BASKET

‘At the SHARE meeting in Philadelphia in August, IBM's
Fred Brooks, called the father.-of the 360, gave the
word: IBM is committing itself to the New Programming
Language. Dr. Brooks said that COBOL and FORTRAN com-
pilers for the System/360 were being provided ''prin-
cipally for use with existing programs.''

In other words, IBM thinks that NPL-is the language
of the future. One source estimates that within five
years most IBM customers will be using NPL in
preference to COBOL and FORTRAN, primarily because of
the advantages of having the combination of features
(scientific, commercial, real-time, etc.) all in one
language.

That IBM means business is clearly evident in the
implementation plans. Language extensions in the COBOL
and FORTRAN compilers were ruled out, with the excep-
tion of a few items like a sort verb and a report
writer for COBOL, which, after all, were more or less
standard features of other COBOL. Further, announced
plans are for only two versions of COBOL (16K and 64K)
and two of FORTRAN (16K and 256K) but four of NPL
(16K, 64K, 256K, plus an 8K card version).

IBM's position is that this emphasis is not
coercion of its customers to accept NPL, but an
estimate of what its customers will decide they want.
The question is, how quickly will the users come to
agree with IBM's judgment of what is good for them?:

INSTANT FINANCIAL WISDOM
NOW AVAILABLE

A two-man computer outfit devoted exclusively to pro-
prietary programs may have hit the jackpot with its
latest, a computer analysis of stocks.

Management Decisions, Inc., Houston, is offering
three weekly editions . . . analyses of the New York
and American stock exchanges, and of over-the-counter
stocks. Based on a six-month history, the program
looks at over 4,000 stocks broken into 83 different
industry groups. The groups are ranked according to
percent of change, and individual stocks ranked the
same way within their groups.

The program, run on a 32K, 8-tape 1604, took three
vears to design, four months to program. . . requires
seven minutes of machine time. Developer Dean Shaw
says the service, called Trend-Facts, won 22 sub-
scribers in its first week.

MORE MASS MEMORIES

Now machine makers besides IBM, RCA and NCR can offer
their customers mass random access memories, thanks to
new OEM gear introduced by Ferroxcube and Potter
Instruments.

Ferroxcube claims its core device -- tentatively
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RECOGNIZE THESE CHARACTERS?

High speed scanning equipment can if each character impression is
free of edge irregularity, voids, incomplete transfer, fill-ins, spatters,
smudging, flaking and feathering and has sufficient density or mag-
netic amplitude. '

In addition, the ribbon must perform on a wide variety of surfaces . . .
on tab cards, safety papers and various other types of documents.

Columbia EDP ribbons are built to meet the specifications for high
readout and low rejection rate. Get the most out of your EDP invest-
ment with the ribbons that read best. There’s a Columbia ribbon for
every EDP application machine.

FREE DEMONSTRATION

Columbia Ribbon & Carbon Mfg. Co., Inc.
303-10 Herbhill Road, Glen Cove, New York

the performance of our EDP equipment.

Narhe

Title

DATA PROCESSING RIBBONS

Company

Street

City. State

-
|
|
|
|
I We'd like to see how Columbia ribbons can improve
|
|
I
|
|
I
|
|

Type of Equipment,

b
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priced between 1% and 2¢ per bit --is the ''largest,
lowest cost memory of this type ever offered com-
mercial computer manufacturers by an independent
manufacturer.'' A 12-15-usec memory will range from
65K (76-bit) words to 512K (90-bit) words.

Potter's RAM (a name the company says it registered
in '56) has a cartridge containing 16 mag tape loops,
offers random access averaging under 100 msec, maximum
capacity of over 50-million alphanumeric characters. A
bonus: check-read after write. Prices will range from
$12-18K, with cartridges costing $150-200.

"FASTER IBM FORTRAN Digitek hasn't sold any of its new FORTRAN IV com-
DOESN'T SCARE DIGITEK pilers for the IBM 7040/44, 90/94 yet, but isn't
" panicking. The company says it will have a demo
version including debug and diagnostic features in
mid-November. The ''automatic'' debug feature, it
appears, may attract more favor than the speed.

Prices for the compiler have been set now: from
$3-5K to install a version adapted to a particular
system, plus $1600/month for a minimum of a year. If
there is such a thing as a standard version of ‘the
compiler, integrating it will cost $0.

Although IBM will release in December a version 5
F-IV compiler reportedly 50-60% faster than version 3,
Digitek feels it still wins the speed race. It ap-
pears, too, that IBM's new two-phase compiler is too
big to keep in core; in batch processing listings and
diagnostics are printed separately after phase 2.

There are rumors, by the way, that IBM is more
than slightly interesteéd in acquiring Digitek.

ANALOG MAKER ANNOUNCES Analog leader Electronic Associates Inc., W. Long
*  DIGITAL MACHINE Branch, N.J., goes digital at the FJCC with the EAI
4000, a 32-bit machine with a 5.5-usec floating point
multiply. Also to be unveiled at the show: the hybrid
8000. The 4000 will be available as a separate unit.

RUMORS AND Who says programming costs $32/instruction? An SDC
RAW RANDOM DATA spokesman estimates their costs for the gigantic 463L
: ’ software package (some 1.3 megalines of code) at
closer to $12 ea. . . . Charles Adams' new time-shared
service bureau, Keydata, headed by ex-IBMer Bill
. Emmons, will use a PDP-6. . . Univac is leisurely
- ~ developing new, faster F-II and IV compilers for the
1107 & 8, may add ALGOL . . . ICT is planning to push
its new 1900 line in the U.S., as well as abroad ...
. GE/Bull is advertising the ''Compatibles 100'' in
England . . . The first British computer to go behind the
Iron Curtain: an ICT 1300, at the Polish Management
Development Center, Warsaw. . . Latest tally shows 51
service bureaus in Italy; Milan leads the pack with 18
« « « The U. of London's Ferranti Mercury computer went
off the air in Sept. after six years' service. Their
new $5-million Atlas I, shifting into high gear, is
running over 2,000 jobs a week, will aim at 50,000
jobs/week ''soon.''
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COMPUTERS BY DIGITAL

f s
BREBYE 2 8

Word Length: 18 bits

Memory: 1.75 usec, 4096 to 32,768 words

In-Out Transfer: 570,000 words per second

Standard 1-O Devices: Printer-keyboard, high
 speed perforated tape reader and punch.

Instructions: 16, expandable as optional equip-
ment is added. Micro-instructions provide 17
additional operate and conditional functions.

PDP-6S
Word Length: 36 bits

Memories: Core memoty: 2 ,Lsec,
16,384 to 262,144 words. Fast
memory: 0.4 usec, 16 words.

Input-Output: Console has provision
for a printer-keyboard, perforated
tape reader and punch, and Micro
Tape dual transports.

Instructions: 363, with extra assign-
able operations codes. Includes
logical or Boolean, memory and
accumulator modification and
testing, half word, and byte
manipulation.

THE SOFTWARE . . . All three Programmed Data Processors
come with FORTRAN compilers, assemblers, on-line debugging
routines, editors, and other programming aids. PDP-6 has a
time-sharing Operating System, consisting of a supervisory
control program, system programs, and system subroutines.

AND THE PRICES . . . Sample prices are $27,000 for a PDP-5

with 4096 words of core memory; $88,000 for a PDP-7 with
8192 words. PDP-6, a modular system, can expand from a basic
configuration with 8192 words of core memory costing $210,000
to a system with 262,144 words connected to 128 input-output
devices. All prices given are for completely operational systems.

CIRCLE 13 ON READER CARD

PDP-5

Word Length: 12 bits .

Memory: 6 usec, 4,096 to 32,768 words

In-Out Transfer: 166,000 words per second

Standard I-O Devices: Printer-keyboard with
perforated tape reader and punch

Instructions: 8, expandable as optional equip-
ment is added, Micro-instructions provide 17
additional operate and conditional functions.

EQUIPMENT
CORPORATION

MAYNARD, MASSACHUSETTS

Los Angeles « Palo Alto » Pittsburgh
Washington, D. C. « Parsippany, N.J.
Chicago « Ann Arbor, Mich.. Carleton
* Place, Ontario « Munich, Germany
Reading, England « Sydney, Australia
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WASHINGTON REPORT

ELECTION PROJECTIONS The major networks, after some moments of self-doubt
REMAIN PLUGGED IN and introspection, are going ahead with plans to pro-
. ject election winners from early returns via com-
puters. This, though rumbles of discontent continue to
be heard from some politicians and from some of the
intelligentsia who have read ''The 480'' and now see
¢ the computer as a menace to the Republic. The argument
! about the effects and influences of computer projec-
tions has become more and more abstract, however,
" since nearly all opinion samplers are predicting a
sweeping win for President Johnson in any case.

L™

BURRQUGHS COUNTS COQUP Results of the latest ''fleet'' procurement by the Air
ON AF AWARD . Force: Burroughs Corporation beat out four competitors

in the bidding to provide 151 punched card computers
to replace outmoded IBM tab equipment at various AF
facilities. It was a long-awaited coup for the
Detroit-based computer maker which has suffered sub-
stantial cutbacks in other Defense business. (See this
month's ''News Briefs.'') ’

While not saying so publicly, some computer makers
view with apprehension the growing military practice
of buying computers in whopping batches. The Air Force
is reported close to making a decision on a fleet or-
der of computers for its seven major air commands, to
replace outmoded machines of assorted makes and
models. And the Army is reported boning up for .a fleet
purchase of small~-scale computers to replace tab
equipment. It's been suggested that divvying up these
large orders among several makers while specifying
close compatibility, standardization might be a better

! way to go. That way the Government would still reap
the benefit of discounts for volume purchases, without
snuffing off all but one manufacturer as source.

BIG GOVERNMENT, BIG EDP To man its armada of almost 1,800 computers and its

RECRUITING PROBLEM scads of smaller data processing machines, the Federal

Government has'engaged a work force of some 72,800
ADP specialists ranging from key punchers to computer
operations managers, according to a recent report
issued by the Civil Service Commission. This is triple
“ the number of just five years ago. And, like industry
and science, the Government has been straining might-
ily to attract the more skilled practitioners of EDP.
Numerically, its efforts have been successful. About
5,500 programmers and 2,800 systems analysts are now
| at work in the Government. The quantity is fine, of-

: ficials agree, but not so the quality, at least not in
some areas. ''When an agency first installs a computer,
it usually trains those people already around to run
it,'' observed one Government personnel official.

-''This is fine from a humanitarian point of view --

Continued on page 137
October 1964 ' ' : 21



If you're using
your telephone service |
only for “people tal_k"... you may be only half using it!

Once, business phones were strictly for people-
to-people communicating.

Not so today. Bell System DATA-PHONE service
has changed that. It has made it possible to speed
volumes of operating data—payrolls, invoices, in-
ventories—over the same -telephone lines you use
to plan a meeting or arrange a business luncheon.

Combine DATA-PHONE transmission with your
regular telephone service—and you achieve an inte-
grated information-handling system that can help
you save time, control costs and minimize paper-
work throughout your operation.

One of our Communications Consultants will
bring you all the details. Just call your Bell Tele-
phone Business Office and ask for his services. .,

Bell System _

American Telephone & Telegraph Co. and Associated Companies
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1984 AND ALL THAT

Don’t look now, but it's only 20 years until 1984, that Orwellian year of
authoritarian horror

Since 1964 is on the verge of peterlng out it behooves us to take a moment
off to look at the computing world of 1964. Every editorial writer knows you

can’t write about 19 years from now.

So close your eyes a moment, and come with us to the magic time of two
score years from now. Close .your eyes . . . it's 1984.

Think .2 moment about all the inefficiencies, petty stupidities, frustrations
and kludges which afflict you now, -and which sometimes make you think—
perhaps even to hope—that you’ll never live to see 1984. Now forget it. And
smile. Because the beautiful, troublefree world of tomorrow is here.

It’'s 1984. And there are no programmers: No guys with beards and sandals
sitting around all day playing chess and Go and staring at blackboards and
hitting the coffee machine and missing deadlines by 1000% and telling what
used to be a sane engineer, “You just can’t do it that way.’

There’s no FORTRAN . . . not even any NPL . . . just 10 million guys
sitting around muttering their simple inane instmctions—on line, yet—into the
machine via telephone.

They haven’t been to programming school, just six weeks of TV announcing
school, where they practice over and over—like Liza Doolittle and her “rain
in Spain” exercise—the 4096-word vocabulary of that renowned metalanguage,
Kludgetran Umpteen. '

And although the voice input scheme is working solidly, already the designers
of the day after tomorrow are working on a seventh generation system which
will bypass this ugly bottleneck.

Transducer/transmitter-studded headsets will be attached to the noggins
of key problem solvers, and their thoughts transmitted onto analog tapes for
direct read-in to the system for automatic compilation of programs. There are
still a few headaches—mostly those of the people wearing the headsets—in the
prototype system, now being operated in a fishbowl at the Jackson, Mississippi
World’s Fair.

But already local and state police, the FBI, CIA and House UnAmerican
Activities Committee have expressed an mterest—backed up by research funds
—in having the headsets attached to criminals, suspects, spies, sex deviates and
government workers. As soon as one of these candidates for criminality has
a bad thought, it will be relayed to Central Intelligence (now trying to design

" the hardware/software specifications) for arrests or other appropriate action.

This has raised, of course, tremendous hassles concerning the rights of in-
dividuals, as well as learned philosophical debates upon the fine distinction
between thought and deed ... as well as more practical consideration of how
many police will be required to be at all the places criminal acts are anticipated.
Some. argue that this could be the answer to the unemployment problem.

One segment. of deep thinkers feel that if enough people can be thrown in
prison, it will free entire cities for conversion to communities for the elderly.

 Medical science has upped the average life expectancy to 99.44 (certain ad-

vertisers are making hay of this), and cynical cartoonists are showing a world
up to its armpits in feeble oldsters.

The prisons are already pretty well crowded, though, thanks mostly to com-
puterized control of income tax return evaluation. Every expense account claim
is carefully scanned and matched against every other claim containing same or
similar names of both the entertainer and the entertainee.

But the arrest rate is going down, thanks primarily to a vast.bootleg system

“ which duplicates the federal system in every detail. Headed by  a renegade

group of ex-Rand, SDC and Mitre programmers, this syndicate heads the list
of the FBI's most desperately wanted 17,597% criminals. The fraction stems
from the fact that the list is a statistical projection of a carefully constructed

sample.
So that’s 1984. We hope that this look ahead feature w111 enable you to bear
more manfully some of today’s trials and tribulations . . . and to prepare your-

self for the wonderful carefree computing world of tomorrow.
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- Most computer prepared digital plottmg tapes re-
quire a 34" record gap to separate the data points..
But, not at Benson-Lehner. They have found a way
to take the gap out of the tape. By hsmg this gap-

-less method, the computer write time is shortened
to 1/14 of the time previously requiréd. This means
that you can write 14 times more mformatlon om
the same length of tape! Or if you prefer, have
some tape left over. And when you think of what
it-cost for-computer time, the gapless way is the.
least expensive way to travel across a tape transport.

- The Magnetic Tape Plotting System shown is cap-
able of performing multi-color point-to-point plot-
ting and line drawings, with scale markings, curve
1dent1f1ca.t10n and alpha-numeric symbol prmtmg
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DIGITAL

SIMULATION

a tutorial

AND MODELLING

by G. B. HAWTHORNE, JR.

If one were to ask an engineer, a computer pro-
grammer, an experimental psychologist, and an
operations researcher to define the word “simula-
tion,” four quite different definitions might well result.
So varied are the techniques and so broad is the spectrum
of applications for the collection of things which might,
in toto, be considered the “field of simulation,” that one
is hard put to define this “field.” Nevertheless, the basic
unifying concept, neither new nor complex, is simply that
one may construct a more or less faithful representation
of some real object or process and then experiment with
the representation rather than with the real thing. Two
ideas are essential:

(1) Similarity. The representation is in some sense

“like” the real thing.

(2) Nonidentity. The representation is not the real

thing.

As a consequence of (1), the simulation may be used
to predict performance in the real world, and these pre-
dictions will be valid to the same extent that the simula-
tion is a faithful copy of reality. As a consequence of (2),
the “imitation” frequently costs less, or can be constructed
.and tested more easily than the thing imitated.

At this point, it is desirable to sharpen these ideas by
making a clear distinction between “simulation” and
“model.” We shall use the noun “model” to refer to our
analog, or representation of reality, and the noun “simula-
tion” (act of simulating) to refer to the construction and
use of this model for testing, prediction, and design. As an
example, consider the testing of a new airfoil ‘design by
means of a scale model in a wind tunnel. The model is,
perhaps, a piece of wood or metal which, although reduced
in size from an actual aircraft wing, is similar in shape, sur-
face smoothness, and other characteristics. Undoubtedly, the
list of characteristics in which the model is not similar to
the real thing is a more extensive one and might include
structural stiffness and strength, relative center of gravity,
ratio of area to volume, and, of some importance, cost and

ease of manipulation. The simulation, in this case, would
consist of the construction of the model, its subsequent
testing in the wind tunnel, and the drawing of conclusions
about the behavior of a full-size wing. Clearly, “a model”
is not synonymous with “a simulation,” although “model-
ling” is an essential part of “simulating.”

One simple way of classifying models is by the “material”
of which they are constructed. Modelmakers have used
materials ranging from such things as stone or aluminum on
the onc hand to abstract symbols and sets of rules on the
other. In the past two decades, designers of models have
been turning more and more to computers, first to those
of the analog variety and, in more recent years, to digital
machines.* From one viewpoint, digital computers are
simply mechanisms for manipulating the abstract symbols
mentioned above; from another, they might be considered
a type of “material” with which one can structure, by
means of programs, a wide variety of models.

Models, and hence the simulations involving them, may -

Dr. Hawthorne has been d
member of the technical staff
in the Information Sciences
Dept. of The MITRE Corp., Bed-
ford, Mass., since 1963. Prior
to this ‘he was an assistant
professor in the School of Elec-
trical Engineering and a re-
search associate in the Rich
Electronic Computer Center at
the Georgia Institute of Tech-
nology, Atlanta. He holds a
PhD in EE from Georgia Tech.

* The digital computer, because of its tremendous capacity for detailed
logical and arithmetical operations and its data storage capability, has
taken the lead in the simulation of large-scale, complex processes that
are representable by discrete sequences of events and quantized numeri-
cal descriptions. The analog computer has traditionally been used when
simulation models are required to be continuous in time and/or numeri-
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cal description (as for dynamical systems described by differential
equations). Although other factors such as speed and cost enter any
comparison, the two methods of computing are basically complementary,
as is evidenced by the fairly recent introduction of “hybrid computers”
in which digital and analog functions are combined so as to obtain the
strong points of each in a single machine. :
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be also classified according to the degree to which elements

of the model correspond to elements of the real-world object -

or process. If there are no human or random factors in
the real object or process, the closest approach to reality
is obtained by constructing a “scale model,” i.e., a reduced-
size operating model. By “size” we do not necessarily mean
physical dimension, but include such things as complexity,
extent of detail, and number of elements. Such “scaling”
often introduces problems. For example, one cannot neces-
sarily evaluate the performance of a 20-channel multiplex
communication system by studying a 10-channel system
loaded to the same percentage of capacity.

simulation models

Somewhat further removed from the real world, and
hence easier to construct and manipulate, are what are
commonly called simulation models. These may no longer
resemble their real-world counterparts in appearance;
being at a higher level of abstraction, their similarity is
" more logical than physical. Perhaps furthest removed from
the real world are mathematical models; in fact, the
closeness of a model to physical reality has been described
in terms of a spectrum, or scale of abstraction, with the
real world at one end and the purely symbolic mathematical
model at the other end. As one moves along this scale
toward the mathematical model, the generality of the
model increases; i.e., the class of real-world objects which
it represents becomes larger, but at the expense of a less
precise representation of particular members of the class.
Hence the validity of the model decreases, due to loss of
detail, as one moves in this direction.

The above statements make sense only if the term “math-
ematical model” is defined to mean tractable (or easily
handled) mathematical model. For applications where one
must go beyond the step of simply formulating a mathe-
matical model, where the model must be used to
yield concrete results and “exercised” (or solved) to per-
mit new conclusions, these are the only kind of mathe-
matical models of interest. It is certainly possible to con-
struct extensive, elaborate, or otherwise difficult-to-handle
mathematical models which represent some real-world
process with great precision and detail, but which are
either not capable of analytic solution or would require
so much calculation as to be prohibitively error-prone, time-
consuming, or expensive when solved manually. In such
cases a computer simulation model is often the answer.

The crux of the matter would seem to be this: The math-
ematical model (as defined above) is furthest from the real
world because it omits detail in order to be usable. The
equation “y = % ” is easy to use and grossly represents a
large class of problems, but does not apply precisely to
any real-world situation. When applied to the problem of
a mass accelerated by application of a force, it does not
take into account relativistic changes in mass, effects on
moving bodies of air friction or inhomogeneity of the
medium through which a mass is accelerated, the effects
of -electric ‘or magnetic fields, the: fact that the center of
mass and equivalent point.of application of a mechanical
force seldom coincide, the random nature of molecular
motion, and many other factors. In many cases these
factors are insignificant and hence the equation is quite
useful (as are equations of considerably greater com-
plexity), but ‘when incorporation of all significant factors
ylelds an intractable set. of relationships, one can often

“mechanize” these on a computer and obtain what is known
as a simulation model.
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The difficulty of making precise classifications of models
is illustrated by the foregoing. A better grasp of the °
underlying ideas is gained by considering briefly what one
actually does-in constructing a simulation model of a com-
plex process. Assuming that the process is so complex
that one cannot easily formulate a tractable mathematical
model from a study of the process as a whole, one seeks
to divide the process into a set of interrelated subproc-
esses. The major requirement on this decomposition proc-
ess is that it must result in well-defined subdivisions or
process elements whose relationships are well understood
and for which one can construct tractable mathematical
models. In essence, the mathematical models are made
tractable by considering the problem in smaller pieces.
There still remains the problem of putting the pieces
together to form the overall model. It is expected
that this overall model will be difficult to handle analyti-
cally; nevertheless, it is needed as a basis for the simulation
model. Putting the pieces together involves such things as
specifying, for the output of a particular element of the
model, to which of the other elements it should go, in
what order, under what conditions (logical decision
rules), and at what time. The timing problem can be
particularly nasty for simulations containing a large num-
ber of interrelated elements. A model constructed in the
manner just described generally consists of a large set of
mathematical equations, each of which is capable of “mech-
anization” on .a computer. In many cases, a digital com-
puter provides a convenient facility for this purpose. When
the set of mathematical relationships' is reduced to a
computer program, the computer is able simultaneously
to take all of them into account, and thus to simulate the
operation of the entire process. It is true that the com-
puter’s function still could be carried out by humans using
desk- calculators, reference books, summary sheets, and
following some complex master schedule of operations,
but the cost and time involved make this impractical.

In considering the simulation spectrum which runs from
complete reality to complete abstraction, one is struck by
the inherent tradeoff involved in locating a simulation
somewhere in this range. This tradeoff is, of course; be-
tween realistic detail and cost; as the model moves away
from reality, it becomes simpler and hence edsier to
construct and manipulate, while a move toward realism
usually involves added complexity and cost. The two sides
of the simulation coin, then, are: -

(1) By ignoring relatively unimportant details, it be-

: comes practical to construct and exercise a simula-

lation model at much less cost and time than that
required to exercise the real world.

(2) By being a less-than-complete copy of reality, the
simulation becomes susceptible to falsely predlctmg
the real world.

There is, in general no well-defined set of rules by
which one can fix the amount of realistic detail in the
model; this choice being a partially subjective one depend-
ing on judgment and experience. Indeed, the simulation
technique itself may be used to fix this choice, by reveal-
ing problem parameters which do not SIgmﬁcantly affect
results. »

examples of simulations

Consider . the air-traffic-control problem, involving vari-
ous aircraft, their positions, altitudes, and speeds, rules
of procedure for dealing with conflicting airspace
requirements, landing and take-off priorities, and airport
approach congestion. Several simulation studies have
been made in this area, utilizing digital computers to keep
track of the aircraft, their stacking at congested airports,
and delays associated with deviations from scheduled ar-
rival times.



Another simulation example is the processing of various
items by collections of machines and workers in production
plant “job shops.” One problem is to plan the operations
so that various pieces of work proceed through the shop
in reasonable time with minimum use of overtime, sub-
contracting, or extra workers. Digital computer simula-
tion of the job shop allows consideration of the physical
arrangement of equipment, the decision and priority rules
involved in routing the work, the processing times for
various machines and workers, temporary storage require-
ments for partly-finished lots of material, and similar items.
Output data from such a simulation might include per-
centage utilization of various machines and facilities,
wasted time (for either machines or workers) due to poor
scheduling, overloads on particular machines or workers,

and average processing time per item. Other things, such

as inventory levels for raw material, stocks of finished
goods on hand, and the effect of rush orders can be taken
into account.

Here again, in these two examples, the large amount
of bookkeeping involved makes the digital computer an
extremely useful way of doing the simulation.

applicability & feasibility of simulation studies

The primary function of a simulation is to predict. This
function can be employed in a number of ways. In evalua-
tion, the predicted behavior or some real-world system
(either existent or contemplated) is used to assess the
desirability or “goodness” of that system. This notion can
be extended to comparison of real-world processes by mak-
ing the evaluation a relative one. A further extension,
consisting of alternating “cut and try” or “propose and
evaluate” cycles, results in an iterative design applica-
tion: For optimization, a process not inherent in.simulation
itself, the iterative design process would be carried out
under some plan which énsures convergence to the opti-
mum value of some parameter (say, by exhaustively try-
ing all possible values) or to within some specified “dis-
tance” from this optimum value.

All of the foregoing uses of simulation apply, of course,
to the study of systems, including static, dynamic, auto-
mated, and man/machine. System simulation is indi-
cated:

(1) If the system is too complex (SAGE and BUIC
military defense systems for example) to be re-
duced to a tractable mathematical formulation, such
as a small set of equations.

(2) When analytical or mathematical techmques do not
exist for the problems involved (such as certain
differential equations which are nonlinear or whose
coefficients and/or boundary conditions are time-
varying).

(3) When it is impossible to experiment with the real-
world system (astronomical systems) or to observe
the system in its natural environment (inter-
planetary propulsion systems, military systems for
use in strategic war).

(4) When, in systems containing random elements,
probability distributions are desired but unobtain-
able experimentally.

(5) When it is desirable to check the results of an

analytical study of the system without building
. and/or testing the actual system.

(68) When, because of complexity, realistic field tests
of the system are not practical. This might arise,
for example, in a system having multiple inputs
which are difficult to physically reproduce. The in-

" puts might then be simulated to the real system;
in doing this, one would be simulating part of the
system environment.

(7) When, as often occurs in operations research prob-
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lems, it is desirable to plan policy for operating a
large system without actually trying out various
alternative policies.

(8) When there exists the problem of training oper-
ators of a large system and it is not practical to do
this on the real system (it may not offer a predict-
‘able variety of possible conditions, or may offer
some of them only rarely). :

If a digital computer simulation is indicated, there is a

need to examine the feasibility of such a study. A simula-
tion is possible only if the system can be broken up into
a set of interrelated elements having operating rules which
can be specified (if only in a probabilistic sense). Cer-
tainly, the feasibility depends upon the availability of a
computer, programmers, and problem analysts. A knowl-
edge of the capabilities of machines and the time and
cost of producing and running programs clearly is needed
to assess feasibility and decide on the proper level of
detail in the model. Generally, the larger the data

 storage (memory) of a computer and the more flexible

its logic, the better suited it is for simulation of large sys-
tems.

The time and dollar costs for simulations vary as much
as the models used. A typical “small” simulation might
require on the order of 1500 instructions and 500 words of
memory. A particular example of this type, involving the
air-traffic application mentioned earlier, required up to
55 minutes of computer time to follow 35 to 75 aircraft
for three hours of real-time flight activity. With computer
time costing hundreds of dollars per hour, even a small
simulation is not trivially expensive, especially when many
runs are contemplatéd. By way of contrast, a “large” simu-
lation may require on the order of 25,000 words of pro-
gram and, roughly, the same number of words of fast
access memory, plus considerable secondary storage. This
could entail as many as eighteen months of programming
effort. In some cases, a limitation on the amount of com-
puter storage available can be overcome by doing the
simulation in separate “blocks,” with the outputs of certain
blocks being used as inputs to others. The various parts
of the simulation then can be run at different times, and,
in fact, on different computers, if desirable.

The cost of simulation for large systems is generally
between that of analysis and experimental testing, being
more expensive than the former and less expensive than
the latter (there are exceptions, of course). A simula-
tion could take from a few weeks to several years and cost
from a few thousand to several hundred thousand dollars,
whereas building and testing a real system could take years
and cost millions. The real measure of cost is the cost of
doing without simulation, and this could be as great as
building a useless system.

simulation techniques

Various lists of steps in performing a simulation have

been suggested. A typical one is:

(1) The system is studied by one or more analysts who
roughly fix the size and scope of the model and
its nature, as determined by the type of system,
the questions to be answered and the support
available.

(2) The system is divided into subsystems whose rela-

" tionships are known (input/output relationship,
for example). A logical flow diagram showing
these elements and their interconnection is drawn
up. Various questions, such as how to simulate the
passage of time and what system functions or ele-
ments can be safely left out of the model, must
be answered here. .

(3) A full-scale test of the model may be carried out
manually at  this point, by going step-by-step’
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through the simulation using a desk calculator,
followed by revision and/or modification.

(4) A computer having adequate storage and logical
flexibility is chosen. A program flow chart is devel-
oped and the problem is coded for the machine,
using one of the available programming languages.

(5) The program is run and debugged, and, if possible,
the model is calibrated against the results of tests
on actual equipment.

(6) A detailed test program is designed for using the
simulation, including such things as number of
values to be used for different variables, number
of cases to be treated, and (if the model contains
random elements) number of runs required to give
statistically valid results.

(7) A number of runs are made, as called for by the
test plan, and the resulting data are analyzed and
used to predict the performance or quality of the
system being simulated.

In the foregoing list, items are seen to fall into one of
two classes: those concerned with the design of the model,
and those concerned with its use or application. If different
groups are concerned with these two categories, it is
important that they coordinate their activities, since deci-
sions in either area have an effect on the other.

Of the specific techniques useful in simulation, the
Monte Carlo technique is one of the more important. To
“Monte Carlo” a particular thing means, very roughly,
to randomize it. If the time-of-arrival of an aircraft is
known to be somewhat variable, or unpredictable, it may
be called a “random variable” or a “chance variable.” There
are degrees of randomness, however, and the time of
arrival may be ‘known, from experience, to vary no more
than 45 minutes either way, in a particular instance. In
simulating the aircraft’s flight, the number representing
arrival time would not be fixed (this would be unrealistic) ;
it would be Monte Carloed, allowing it to take on
random values (within the 90-minute limitation). Each
simulation run would result in a different, and unpredict-
able, arrival time, but after many Monte Carlo runs, a
pattern would begin to emerge. In this case, the pattern
would be the one imposed by the simulation designer
when he specified a probability distribution for the ran-
dom number, and might be described, after 100 runs,
by the statement that 10 arrivals (or 10 percent of the
total) were within 5 minutes of the scheduled time, 40
arrivals (or 40 percent) were within 20 minutes of schedule,
and so on. An alternative description would be that the
aircraft could be expected to arrive no more than 5
minutes early or late with a probability of 0.1, or that the
probability of a 20-minute deviation from schedule was
0.4, and so on. Such a description is called a probability
distribution.

The foregoing is intended merely to illustrate some of
the ideas involved (it is not a very practical application
of Monte Carlo since the distribution determined by the
simulation was known at the start by the designer!). A
practical application of Monte Carlo would be one in which
certain variables were chosen at random during each run,
again according to some distribution imposed by the de-
signer, but in which these variables react in the simulation
to produce a new variable (such as the number of air-
craft waiting in a “stack”) which is, accordingly, also
random. After many Monte Carlo runs, one would be able
to obtain the pattern or distribution (unknown at the start)
for the new variable and to make such statements as,
“There will be at least eight aircraft in the stack 75 per-
cent of the time,” or, “With probability 0.75, there will be
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eight or more aircraft waiting to land.” Clearly, any sys-
tem or process containing randomness can only be speci-
fied by such statements, and can only be evaluated, for a
given exercise of the system, by a Monte Carlo technique.
On the other hand, since randomness does not always play
an important part, Monte Carlo is not necessarily a part
of a simulation. ‘

A second specific technique useful in digital simulation
is the writing of computer programs in special simulation
languages, such as the Gordon GPS Simulator, SIMPAC;
and SIMSCRIPT. The latter is similar in general configura-
tion to FORTRAN, but is specifically designed to make it
easy to write certain types of simulation programs. In the
vocabulary of SIMSCRIPT, a system consists of a set of
entities, each of which can have several numerically
described attributes. There are two types of entities: tem-
porary (those which enter into only part of the simula-
tion) and permanent (those which exist throughout the
entire simulation). Examples of these types might be,
respectively, a single aircraft flight which lasts for only
two minutes out of a 20-minute simulation run, and an
airport facility which exists throughout the run. The attri-
butes of a permanent entity may take on several values
during a run (the number of runways available at the
given time, for example) and one might well be interested
in the probabilities associated with these different “states”
of the system.

classification of simulations

One division of general simulation techniques that can
be made is manual versus automated. Automated tech-
niques can be further divided into simulations utilizing
analog computers and those utilizing digital computers,
the latter.being particularly appropriate in the area of
systems simulation. As a final overview of this latter area,
one might attempt a classification, by various (and some-
what overlapping) categories, of digital computer simula-
tions, as follows:

(1) Simulation of the environment for a real system,
as opposed to simulation of the system in a real
environment, or to simulation of both.

(2) Models of noncomputer-based systems constructed
on a computer as opposed to models which use a
computer in the way which it is used in the real
(computer-based) system. Here, the actual sys-
tem computer may be used, or its program may
be simulated by a different type of computer. -

(3) Analytic versus real-time simulations. The latter is
self-explanatory; the former is based on a model
in which time-pacing or sequencing of events is
not important, A third class includes time-based
models which are run on the computer in scaled
time. '

(4) Classification by use or purpose, such as design,
evaluation, training, or the study of human
reactions in a simulated environment (operational
gaming). :

(5) Deterministic versus Monte Carlo.

(6) Man/machine simulations as opposed to pure
machine simulations. In the former, the emphasis is
usually upon real-world processes in which the hu-

" man decision-making role is of paramount impor-
tance, such as in military command and control
systems. In the latter, the system being modelled
includes human elements almost inconsequentially,
such as in automated sensing and reporting systems.

advantages and dangers in simulating

At the risk of repetitition, a summary of some advan-
tages of simulation follows:

(1) Simulation provides experience and permits experi-
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menting without the risks and costs involved in
dealing with the real thing. For example, it may
permit demonstrating the operation of a large mili-
tary system before hardware is built.

(2) Simulation permits the evaluation of already con-
structed systems which cannot be adequately tested
otherwise, aids in setting up field test procedures
for system check-out, and allows one to evaluate a
system’s capability for assuming missions or per-
forming functions not originally specified.

(3) Simulation can be considerably faster than making

comparable operational tests on equipment.

(4) Environmental conditions, system parameters, and
subsystem operating characteristics may be varied
almost at will in many simulation models. “Changes”
in the system involve only changes in programs or
substitution of new programs. Such changes can,
of course, be difficult in certain cases.

(5) Simulation of a complex process may provide an

" indication of which variables are especially impor-
tant, and may reveal unforeseen difficulties result-
ing from apparently minor changes in the system or
its environment. Such indications may lead to
evolution of new policies and ideas, or the realiza-
tion of simple but hidden truths.

(6) Simulation gives control over time. In a dynamic
model, one may either compress or expand

- time from its real-world pace.

(7) Simulation generally has beneficial “fallout.” The
data collected may turn out to be useful in answer-
ing questions other than the ones which led to the
simulation, since these data may be analyzed and
reassembled in a variety of ways.

As with any technique, simulation has its dangers as well
as its advantages. Simulation is not always a faster, cheaper
way of doing the job; there are certainly real-world
processes which are better handled by the analytical meth-
ods of mathematics- or by prototype testing. Generally
speaking, the larger and more complex the process, the
more advantages are offered by simulation. Hence, one
of the primary dangers is the poor use of simulation; i.e.,
its use in cases where other methods are indicated. Even
when indicated, the technique can be carried to extremes
such that the diminishing returns are not worth the
additional * costs. Fortunately, there exist, at least for
Monte  Carlo schemes, statistical criteria which indicate
a reasonable maximum number of runs. Techniques also
exist for designing the test plan; i.e., choosing the com-
binations of parameter values to be used for simulations
having a large number of variables.

Another class of dangers can be grouped under the label
of poor design. In some areas, at least, simulation design is
more art than science, and there often must be strong reli-
ance on common sense and-experience. Some specific pit-
falls are given in the (by no means complete) list below:

(1) Sometimes the designer cannot foresee all of the
variables needed; this results either in important
omissions or in such a conservatively large number
of variables that test design and/or data evalua-
tion become hopeless tasks. '

(2) There is danger that the simulation will be de-
signed with too much emphasis on imitating the
real world and too little emphasis on the questions
to be answered or on the problems to be solved. -

(3) In simulations of man/machine systems, there is
the danger of inadequately representing the hu-
man being. When simple motor tasks are to be per-
formed, a fixed or Monte Carlo time delay may
suffice. When the human’s response is functional,
the problem becomes difficult because of the non-
linear stimulus response, imperfectly-understood
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decision processes, and highly complicated pattern-
recognition capabilities of this “device.” When
decision-making functions are also to be consid-
ered, the only recourse is to make the humanbeing
part of the simulation, This has many ramifications,
such as the requirement for carrying out the simu-
lation in real time and the problem of choosing a
set of humans for participation which is represent-
ative of the class occurring in the real system.

(4) The simulation design can be too narrowly con-
ceived and thus limited in its application. A rigid
adherence to only the specific requirements envi-
sioned at the start may result in a simulation
program so inflexible and incapable of expansion
or modification as to be of little value.

summary

The basic ideas involved in experimentation with
models are both familiar and possessed of a long history
of application. A relatively recent culmination of endeavors
in one particular application, the prediction of large sys-
tem performance, is the use of large digital computers
in performing simulations. When certain conditions of fea-
sibility are met by the system processes, such computers
often . constitute a tremendous aid in modelling these
processes.

As with any technical tool, simulations pose problems
in addition to providing helpful answers. These dangers
and advantages are, to some extent, reflections of the
basic tradeoff that must be made between realistic
detail and cost (or time). The final choice is one between -
accuracy of prediction and ease of prediction. [ |

The research reported in this paper was sponsored by the Air Force
Electronic Systems Division, Air Force Systems Command, under Contract
AF19(628)2390. This paper will also be obtainable as Technical Docu-
mentary Report Number 64-106. Further reproduction is authorized to
satisfy needs of the U.S. Government. The MITRE Corporation- has ob-
tained approval for the release of the information contained in this
paper.
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ELECTIONS

AND COMPUTER

PROJECTIONS

by DR. JACK MOSHMAN

The approach of November 3 has raised to a
crescendo the chorus of voices debating the merits
and/or demerits of the use of computers to fore-
cast, or more properly “project,” the winners of the coming
elections on the basis of early returns. Some critics consider
these projections a pernicious influence upon that portion
of the electorate which has yet to vote, others profess to
see in them the advent of the automated totalitarian state,
and a moderate few confine themselves to the milder
charge that the projections take all the fun out of election
night.

The computer man’s role in all this hubbub is akin to
the hero in the Mark Twain story who, after being tarred
and feathered, was ridden out of town on a rail by a
crowd of howling villagers. When asked his opinion of
the evening’s procecdings, he replied, “If it wasn’t for
the honor of the thing, I'd just as soon walk.”

Despite the detractors, computer projections have be-
come an accepted, indeed traditional, part of election night
news coverage. (The first national computer projections
for an election night were made on a Univac I in 1952,
which demonstrates how rapidly even customs are formed
in this fast-paced era). This coming election night will
prove no exception. The major television and radio net-
works, and the sponsors, are convinced of the worth of
computer projections, and most viewers and listeners are
in favor of hearing early in the evening an informed
answer to the big question: Who will be the winner?
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The designation of a winner in a Presidential contest
on the basis of sparse early returns does, of course, place
a heavy responsibility upon the networks, and upon the
companies they have selected to handle the mechanics of
making the projections. It means much also in terms of the
public image of the computer industry. Election night in
a Presidential year is undoubtedly the biggest single ex-
posure working computers make before a mass audience.
One mistake or inadvertency can provide a lot of ammuni-

Dr. Moshman, a mathemati-
cian and statistician, is vp-
Professional _Serfn'ces at C-E-I-R
Inc., Washington, D.C. In 1960
and ‘62, he was in charge of
the firm’s team which worked
with the NBC network in pro-
jecting election winners on
the basis of early returns. Next
month, he will handle the
same assignment, this time in
affiliation with the American
Broadcasting Co.
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...a completely new concept

in random access memory

TWICE AS FAST

DOUBLE THE CAPACITY

COMPLETE
DATA SECURITY

LOWEST PRICED UNIT
AVAILABLE TODAY

A random access memory unit that costs less than
competitive equipment is news in itself. But when
you add to it doubled bit capacity, immediate check-
read-after-write capability, and complete data se-
curity, you begin to realize what new — new from
Potter — really means.

The RAM* is a fast access, infinitely-expandable
cartridge-loaded memory device. Its revolutionary
new drive system permits using high density mag-
netic tape loops in random access memory applica-
tions for the first time. Still another revolutionary
development — a read-after-write head — permits
a complete write and check read operation in less
than 90 milliseconds. The fastest available!

Potter’s unique Tape Pack cartridge is another fea-
ture that really sets the RAM apart. Tape Pack
cartridges need no more special handling considera-
tion than a brief case. Even if a cartridge is acci-
dentally dropped to the floor, data remains secure.
And because critically fabricated disks are elimi-
nated, Tape Packs are less than half the cost of
disk packs.

But these are just the highlights of this remarkable
breakthrough in random access memory equipment.
Get the full details on the new Potter RAM for
yourself. Write or wire Potter today.

FLLEXIBLE
TAPE LOOP
STORAGE
MEDIUM

tape loops float over
stationary bearings on
cushions of air...“fly”
past write/read head ™|
without making physi-
cal contact. Years of
trouble-free operation
are assured.

UNIQUE
TAPE PACK
CARTRIDGES

rugged plexiglass
and aluminum
cartridges pro-
tect tape during
both storage and
operation. Dirt,
dust and con-
tamination are
sealed out.

POTTER

INSTRUMENT CO. INC.

*Registered trademark of Potter Instrument Company, Inc.
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SIMPLE CONSTRUCTION MINIMUM MOVING PARTS
rugged “‘whiffletree’” binary head positioning single write/read head post assembly is positioned
mechanism combines simplicity with precision . . . by simple linear movement.

eliminates complex servo mechanisms.

EASY TO OPERATE — INFINITE CAPACITY

operator selects latches Tape Pack touches loading operation is completed

proper Tape Pack into RAM start button automatically. RAM capacity is
infinitely expandable. Each
cartridge adds 50 million bits

of memory.
Cartridge Capacity . . . . . . . . . 50.3 million bits
Average Head Positioning Time. . . . . 62.5ms
Average Latency Time . . . . . . . . 250ms
SUMMARY SPECIFICATIONS Average Access Time . . . . . . . . 87.5ms
Check Read Delay . . . . . . . . . 1.7ms .
Check Read-After-Write Cycle Time . . . 89.2 ms

Data Transfer Rate (Bits) . . . . . . 600kc/s

POTTER

151 Sunnyside Boulevard
Plainview, New York (11803) 516-OV-1-3200
Cable: PICO TWX:516-433-9320

INSTRUMENT CO., INC. THE LEADER IN EDP EQUIPMENT
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COMPUTER PROJECTIONS .

tion for those who enjoy railing against electronic “brains.”

For that reason, if for no other, it's important to the com-

puting profession that a) election night projections made
by computers be the most valid and objective possible,
and b) thé role of the computer in these projections be
properly understood.

There’s little evidence, scientific or otherwise, to sustain
the argument that computer projections of the Presi-
dential vote based on early returns in the Eastern states
influence the vote in the Far West where the polls close
three or more hours- later. Critics of the projections have
made their attacks from widely divergent viewpoints,
which perhaps reflects this lack of solid footing. There’s
the “Despair” school which holds that the announcement
of projected victory for one candidate discourages sup-
porters of his opponent from casting their ballots on the
grounds of “What’s the use? A sub-sect of this “Despair”
school are the Bandwagon theorists who hold that every-
body loves a winner and those voters on the fence will
scramble to cast their ballot for a projected victor. On
the other hand, we have the “Sam Hall”* school of
thought, also known as neo-Harry Truman, whopse advo-
cates are said to revel in casting their ballots ~ for
underdogs, or unprojected candidates.

At best, the impact computer projections may, or may
not, have upon the 'voters is extremely difficult to define
and calculate. This is not to deny that conceivably they
may have some influence upon the voting public. In
the event of a close contest between President Johnson and
Senator Goldwater next month, the early projections made
by computers on the three networks will come under
intense scrutiny. The outcome of the election is so crucial
that any element that might affect the end result be-
comes a matter of intense interest to the principals. For
that reason it’s perhaps wise to review some of the proce-
dures we follow to insure valid, objective forecasts within
the limits posed by the present state of the computing
art, statistical theory and the behavioral sciences.

selecting key precincts

Perhaps the most crucial factor in the entire projection
process is in the selection of key precincts. Key precincts
are simply precincts whose past voting records indicate
their votes in the forthcoming election will mirror national
trends. The key precinct approach is used by all com-
puter projectors, but there are important variations. Some
choose precincts which they feel, a priori, are representa-
tive of the electorate as a whole; in effect, microcosms
of the entire political pattern of the nation. Others utilize
as_key precincts those which are representative of some
particular ethnic, religious or' income group. From a group
of these specialized precincts, the forecaster then pieces
together a political replica of the nation ds a whole. A
third technique is to select a random sample, making use
of the central limit theorem of statistics.

At C-E I-R we employ an in-between approach which
involves both “bellwether” precincts—those representative
of the electorate as a whole—and the specialty precincts
that reflect the vote of some significant factor or compo-
nent in the electorate. The comparisons between the vote
inthe current election and those in past elections in those
precincts form the basis for our projections. (In selecting
any key precinct, it's necessary to ascertain that its bound-

*“Oh my name it is Sam Hall
ARd | hate you one and all
Yes, | hate you one and dll
.. Damn your eyes.”—Frontier Ballad
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aries haven’t changed, and that there hasn’t been any
significant movements or change in its population. Another
even more absolute requisite in selection of a key precinct
is that it be an early reporter).

Key precincts are crucial because in elections as else-
where the past is usually a dependable guide to the
future. Lack of the kind of comparative information pro-
vided in Presidential contests by key precincts is one rea-
son why it’s so tricky, from the computer man’s point of
view, to project the results of primary contests. The recent
primaries in Oregon and California are cases in point.
In projecting outcomes of these contests we had no com-
parative past histories indicating how the various candi-
dates would run in those locales. Neither Goldwater nor
Rockefeller has ever run for anything in either state in the
past, and they both bore the same party affiliation. Lack-
ing any guide to voting predilections based on past
performance, we had to rely heavily on polls to develop
both - our mathematical model and pre-election esti-
mate (see “Base Line Projection” below) as to the likely
outcome of the contest. Despite this handicap we were
still able to project the primary winners at an early stage
of the counting process, but the existence of key precinct
comparisons makes for a great deal more certainty.

precincts without a history

The question may arise, How is it possible at all to
project winners in primary elections where there are no
key precincts with past voting records to compare? The
answer is that for primaries, key precincts may be desig-
nated on non-historic criteria. These precincts can still
be selected statistically even though the primary contest
may represent no .direct continuity with past elections. In
constructing ouy model we have. less historic data to go
by, but it is still quite feasible to construct an adequate
model of likely voting behavior from polls and other non-
historical sources.

A remarkably small number of “bellwether” precincts
sufﬁces to make an accurate projection of the entire na-
tional vote. From a reading of as few as 40 strategically
located early-reporting key precincts, we expect in this
coming election to-be able to come up with computer
projections very early in the evening that are valid in
the sense of having small statistical errors. These key
precincts will be selected largely for their qualities of being
“swingometric” or “barometric,” or preferably both. A
barometric precinct is one that has historically shown a
split in its vote between the two parties close to that of
the national vote. A swingometric precinct is one that has
in the past accurately reflected changes, or swings, in
the national consensus on parties. (A. barometric precinct
is always swingometric, but the reverse is not necessarily
the case).

For the coming election, C-E-I-R is under contract with
the American Broadcasting Company to provide model
building, programming and related services for that
network’s coverage of election results. Burroughs Corpora-
tion will furnish the computer to be used by ABC, a

* B 5000 installed in ABC’s New York studios. Also involved

in election night-coverage for ABC is Oliver Quayle & Co.,
a well-known polling and political analysis organization.

. This company is supplying some of the essential political

savvy and will also assist in the selection of “the key pre-
cinets.”

Preparatory work on our role in the election projec-
tions has been going on since last February. Because the

" task is so complex, complete coordination among all par-

ties involved is a must for successful projection of elec-
tion results. It was to this end we joined with ABC in
providing the mathematical model used in projecting
results for the two primary elections in Oregon and Califor-
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nia this past spring. These primaries gave us an -oppor-
tunity to get used to working with each other under fire.

In preparation for the big show, a team of C-E-I-R
programmers has been at work for some months familiariz-
ing themselves with the 5000, and writing and debugging
the necessary programs (in ALGOL). The programming
‘team, to insure the validity of their programs, has been
performing trial runs in which early vote returns from past
elections are introduced into the computer and final re-
sults projected. By comparing our projections with the
actual election results, we’ve been able to insure the valid-
ity of our programs.

Incidentally, this was the first exposure of the pro-
grammers on our “Operation Poll-Jump” team—an ex-
tremely proficient crew—to the B 5000, and they are
enthusiastic about the machine, both as to its ease of
programming and as to its processing capabilities. The 5000
multi-processing features we .expect will come in handy
on election night when it will be able to update projec-
tions for a large number of contests virtually simulta-
neously. This means that while on the air we’ll have up-to-
the-second projections available at any time on any contest
the network wishes to focus its coverage on.

Other C-E-I-R people on the “Operation Poll-Jump”
team have been engaged in data research and analysis—
that is, they’ve gone over past election results and distilled
and extracted the information we need to construct
a mathematical model of the electorate. This model, if it
adequately reflects reality, is the basic tool which will
enable us to interpret and project from the first returns
of this coming election. Formulation of jthis model has
proceeded on the basis of prior experlences and from the
results of our data analysis. In model formulation the
emphasis is on total objectivity, and we lean over back-
ward to insure that no bias intrudes upon its construction.

concepts of the voter model

In creating this model, the computer projector constructs
a numerical representation of the voting behavior of
the electorate. The model provides a basis for compari-
son against which early vote returns can be analyzed, as

Members of proiécf team are (l. to r.) Jack Roseman,

Bernard Cohen, Moshman, and Dick Taeuber.

will be described below. Construction of such a model,
especially on a national scale, can be an enormously
complex job, but the underlying concepts are quite simple.

Basically, the computer does two things: First, it com-
pares returns from early reporting key precincts with
the information on national voting patterns stored in
its memory; on the basis of this comparison, it projects
the outcome of the election. Then, as the actual vote is
recorded, this becomes the dominating factor in all projec-
tions.

Thus, if the computer projection is to be accurate, the
information in storage—i.e., the mathematical model—
must be an accurate reflection of political reality, and
the selected key precincts must be truly representative
of the electorate, or key components thereof.

In construction of the mathematical model of the elec-
torate, all the major and minor idiosyncracies of the
nation’s political apparatus must'be accounted for, from
the archaic workings of the electoral college to the
impact of instantaneous news communications on today’s
voters. To express adequately this complexity, it’s neces-
sary for the finished model to encompass many thou-
sands of equations.

After completion of the model and selection of the
key.precincts, the next step is to determine what specific
voting data must be stored in the computer. This stored
data includes both strictly political information pertain-
ing to the election at hand—such as “hot” local issues that
may sway the Presidential vote in a state, or the impact of
a political personality loved in one state, abhorred in
others—and demographic data such as- a section-by-sec-
tion breakdown of the country’s populace by age, sex,
race, marital status, occupation, income, assets, and the
other factors that may reasonably be expected to bear upon
the voter’s electoral choice. This last is a_tricky, if tedi-
ous, business. No one knows until he’s tried how hard
it is to find out how many Baptist there are in south-
western Texas, or how many rich Mexican-Americans
live in greater Los Angeles, or how many divorced
Anglo-Saxons there are in Detroit.

These, then, are three major components of projec-
tion—data gathering, model formulation and computer pro-
gramming. To a considerable extent these three phases
occur simultaneously and are being worked upon right up
to the last minute. Each phase represents a series of
intertwined problems. In analyzing past election results,
for instance, it’s not enough just to know what final vote
tabulations were. It’s necessary to determine the report
pattern of the vote, state-by-state. Early reports from most
regions almost always reflect built-in biases or distortions
which the forecaster can ignore only at his peril. For
example, Maine traditionally has a bias of 15% or so in
favor of the Republicans when a small percentage of its
precincts have reported. The term “bias” in this context
refers to the difference shown in party preference between
initial reports and final results. If a state includes a big city

" with fast-reporting voting machines, this usually means

an early Democratic bias in the returns. States where rural
precincts are first tallied normally show a Republican
edge. The edge, of course, retreats to zero when all pre-
cincts have reported.

problems with early returns

In 1960, early projections made on two networks gave
the Presidential nod to Nixon largely on the basis of
partial precinct returns from Kansas, which indicated a
stronger than normal Republican leaning in the prairie
country vote. Allowance had been made for some Repub-
lican bias in these early returns, but apparently not
enough. The C-E-I-R team working with NBC did not
give the same interpretation to the Kansas vote. In-
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stead, largely on the basis of detailed pre-election analysis
supported by very early returns from Kentucky and Ohio
we projected the winner to be Kennedy well before
7 o’clock Eastern Standard Time. The projected margin
was narrow—50.4% of the combined vote (the final figure
was 50.1%)—but statistically valid.

Our intial projection was made quite early in the even-
ing, well before even most polls in the East closed.
In view of the projections made on the other two net-
works, network officials were reluctant to go on the air
with our results without additional confirmation. We antic-
ipated that this confirmation would be forthcoming in
returns from the Louisville area, but for some inexplicable
reason these were laggard in being reported. (Kentucky,
incidentally, is a favorite for forecasters since its polls
close at 6 o’clock). The minutes trickled by—minutes that
on election night seem like hours—but nothing was heard
from Louisville. Meanwhile, we were receiving phone calls
—mostly from interested Republicans—asking when we
were going to go on the air with our projection for Nixon.

At 8:25 EST we did go on the air with a projection,
but for Kennedy instead of Nixon. On the basis of our
early inputs, and additional outstate Kentucky and Ohio
returns that had come in, the computer still indicated a
victory for Kennedy by a narrow margin. At 9 o’clock the
missing returns from Louisville finally arrived and con-
firmed our projection of an eyelash Kennedy victory. Run-
ning tabulations made through the night showed a see-
saw contest between the two candidates, but the computer
remained remarkably steadfast to the eventual victor.

The tale suggests some of the hazards of projecting,
especially in a very close election such as in 1960, but it
also indicates the validity of proper projection techniques.
The errant computer projections, which were made on
the basis of 1% or fewer precincts reporting, were actually
not too far off, but in that election one percentage point
missed was as good .as a mile.

Returns from the key precincts are the raw data that
are compared with the historical and other data stored
in the computer’s memory, according to various formulas
programmed into the computer. These formulas are de-
rived from the mathematical model we have constructed
of the electorate.

The basic formula employed in projection is written
below:

Pit = Wy Pif(l) + Wzr Pi(2) -|— foPi(3)

From this formula we derive an estimate of the pro-
jected portion of the popular vote in State i for the Pres-
idential candidate of Party A where a fraction f of pre-
cincts in State i have reported. P;; is an over-all estimate
of the projected vote for a candidate in State i: P,(1)
is an estimate based on the returns in State i only,
Py® is a pre-election estimate based on polls, press
reports and other informed sources, and P, is an esti-
mate for State i based on national trends. W,; (h = 1, 2,
3) are normalized weight functions.

From this formula, and its various elaborations, we
eventually arrive at a projection of the popular and
electoral votes for the Presidency. Essentially the same
equation is used for projecting winners in Congressional
races, gubernatorial and other state contests, and for deter-
mining party representation in the various legislatures.

base line projection

An important, and sometimes misunderstood, feature of
this equation is the “Base Line Projection” represented by
P;@). This is in effect our pre-election estimate of who is
going to win an election. The Base Line Projection, as
might be expected, is constructed with a great deal of
care. To build it we utilize a number of polls, the analysis
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and evaluations of prominent political observers and as
much informed judgment from all sources as we can put
together.

The Base Line Projection is the foundation from which
we determine rapidly and accurately from early returns
the national significance of any change from the expected
in voting patterns. Our Base Line Projection in 1960
was that Kennedy would be the winner, for example,
though by a somewhat larger margin than actually turned
out to be the case. In that election, the Base Line Projec-
tion was especially difficult to render accurately because
of a small but significant switch by voters to Nixon in the
two days prior to the election.

Last minute switches of this kind are not, however,
uncommon in elections, a feature of many campaigns
being the late-breaking issue. In 1960, the Kennedy-
Nixon debates early in the campaign largely centered on
how to deal with the offshore islands in the Formosa Strait,
but before the campaign was over Quemoy and Matsu had
largely died out as an issue. Any projections based on
voter reaction to that issue would likely prove off the
beam. Other issues had cropped up which were more
important to the voter on election day. Another hazard to
the projector is the late-breaking issue with regional
impact. In 1956 Stevenson caught fire at the last
minute in the Western states with his emphasis on conser-
vation measures, but these states were late reporters and
early projections based on returns from Eastern states
failed to register the impact of this issue.

Like sin and taxes, the volatility of the American
voter we. always have with us. His independence and
unpredictability make it unlikely that we shall ever be able
to refer with complete accuracy to a Science of Computer
Projecting. Nonetheless, I anticipate an increasingly high
degree of credibility with our projections. There are a
number of improvements in the projecting process which
we can expect will be made in the next few years.

For one thing, it’s likely that we shall see developed
considerably more documentation on the vote reporting
patterns of the various states. This will make it easier for
the projector to deal with early biases and distortions, and
avoid misjudgments such as occurred with the Kansas
returns in 1960. As of now this is still a major bugaboo in
interpreting early returns. Another improvement I ex-
pect to see soon, perhaps by 1968, is the direct transmis-
sion of vote tabulation from the field into the computer.
The way it’s now handled, this information is received over
the teletype, punched into cards and then fed into the
computer. This method is not only relatively slow paced,
but it’s also fraught with the possibility of error. During
our coverage of the Oregon primary, a mistake occurred
in transmitting this initial field data to the computer which
could have proved embarrassing had it not been spotted
in time. (By the year 2000, who knows? Perhaps we’ll
be voting by turning a key in a slot in the privacy of our
homes, making even projection a redundant practice).

There’s a good' comparison that can be made between
computer projecting and weather forecasting. The weather
forecaster is usually well grounded in meteorology, cer-
tainly a science, but in making specific forecasts for a
specific day there are vagaries of wind and storm outside
his ken, as many a ruined picnic will testify. (One advantage
held by the weather forecaster: Even should his fore-
cast prove wrong, his peers will judge him only on his
interpretation of the available evidence. If this is valid, he
avoids censure. The election projector can expect no such
leeway from his audience). The computer forecaster, too,
bases his projections on scientific principles, but there’s
no science which can with complete accuracy account
for all the vagaries of the human psyche, nor is it
likely one will be developed soon. ]
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U AND
THE MACHINE

by Christopher J. Shaw

The drawings on the next few pages advo-
cate a certain relationship between a user
and his information processing system. That
relationship is this: the wuser must be . able, easily
and effectively, to change the operation of his sys-
tem. This relationship can perhaps best be attained
by what General Terhune has called, in his famous
“$32 per instruction” speech at last year’s Fall Joint
Computer Conference, implicit programming.

While there is wide agreement about the desxrablhty
of making systems more responsive to users’ changing
needs, there is much confusion about implicit program-
ming. What is it? How do you do it?

What it is is really not all that mysterious. Imp1101t pro-
gramming is one of six basic ways of changing the
operation of system software, based on how the sys-
tem is changed and on who calls the changes. Concern-
ing the how: you can change the mode of system
operation by adaptation—that is, by changing the values
of controlling parameters; or, you can change the meth-
od of system operation by reorganization—that is, by
making procedural and structural changes to the pro-
gram and the data. As for the who: system changes
can be made explicity—called for by an outside repair-
man (i.e., the system programmer) and implemented
by an external processor; they can be made implicitly
—called for by the system user and implemented by
the system as part of its normal workload; or they
can be made automatically—called for and implemented by
the system itself.

The following chart shows the different types of sys-
tems derived from these distinctions.

By putting implicit programming in this context, we
have, in a sense, defined it. But we haven’t said any-
thing about how to do it.

None of the six ways of system change just men-
tioned is mutually exclusive, though, and it seems likely
that elements of implicit programming could profitably be
incorporated into almost any system we care to build. To
exploit the idea fully, however, what we need is some
kind of super or meta-system sitting on top of the opera-
tional system we want to change. The meta-system would
keep track of the status and configuration of the -opera-
tional system, would interpret the user’s change requests,
and would implement the requested changes. The
mechanisms for doing this would probably be very much
like those used by programs that generate sort routines
or report-writing routines, although they might just as
well be completely interpretive.

How much of the meta-system would be application .

oriented and how much could be made application inde-
pendent? According to one view, the meta-system needed
for full, implicit programming would contain the follow-
ing elements: (1) a general-purpose, multi-user executive,
similar perhaps to some of the time-sharing executives
now being developed; (2) a general-purpose generator of

a parable on programming

file-processing programs; (3) a’ general-purpose generator
of input and output message and display processing pro-
grams; (4) a special-purpose generator of application-
oriented computational programs, based on a growing

T . extent of change

type (and source)
of change adaptation reorganization
explicit ! PARAMETERIZED REPROGRAMMED
(external) : SYSTEMS : SYSTEMS
implicit IMPLICITLY | IMPLICITLY
(user) . ADAPTED SYSTEMS PROGRAMMED SYSTEMS
automatic : SELF-ADAPTING SELF-ORGANIZING
(internal) : SYSTEMS . . SYSTEMS .

P R R N R R R R R

THE SIX WAYS OF SYSTEM ‘CHANGE (The explicit ways are
neglected arts; the implicit ways are undeveloped arts; the
automatic ways are arcane arts.)

library of program skeletons. It’s interesting to note' the
similarity of these elements to the general elements of a
computer: control; storage; input and output; and com-
putation.

Whether or not this similarity enhances the validity of

‘this approach to implicit programming is debatable. But

it should be clear that all of the elements mentioned
could be constructed, and they could be hooked together.
So, implicitly programmed systems are feasible and, as the
drawings try to show, they are desirable. There’s not much
more you can say about them until somebody trles to
build one. ST .

Mr. Shaw heads the informa-
tion center on Information Proc-
essing at System Development
Corp., Santa Monica, Calif., and
is chairman of the ‘Special In-
terest Group on Programming
Languages of the L.A. chapter
of the ACM. He has partici-
pated in language standards
work at both the national and
international levels. A mathe-
“matician, he is a member of
the AdvancedInformation
Processing Technology staff of
SDC’s Research & Technology
Div.

The graphics that follow first appeared in the Summer 1962 issue of
SDC Magazine.
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Once, there were some people called Users,
or U for short.

-~
~
'~
'~
'~
~
~ -
~ *
~)
~
-~
-~
-~
-~
-~
-~
-~
-~
-~
-~
e
-~
-~
-~
=~
-~
-~
-
-~
- -
-
-,
-~
-~
=~
=)
-~
-
-~
-~
-~
-
-~
-~
"~

?77?777?777777?777777?7777777777777777?777?7?7777

?77?7??77??7??77?777?7777?7777?77?77777777?77777??777?7

2222222200202222202222222227222222222222222222222222227?

N222222222222222222222222722222222222222222722222222 7

\) - N 'v

...and an information processing problem.

Naturally’ the Machine U bought was an
electronic digital computer.

October 1964

4 )

and the

MACHINE

by C. J. Shaw

N /

(é graphic parable)

-

N

U had lots of money

U therefore decided to use the money to buy
a Machine to solve the problem.

~ | ™

N

All U wanted was to ask the Machine Ques-
tions
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U AND THE MACHINE . . .

11
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..and get back Answers.
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For one thing, there was a basic language
barrier.

PARAM=2$  IDEAL (PARAM,NC
UREL ($PP$) =F CHB (SCHANS) $
URE2 (3PP ) INCHB ($CHANS) $
PP=PH+ TQ GTPL$
GTPS. L §2=TI El, NCHAR) $
G 4

-

5. IF TIP GOTO GTPL2$
IF TIPE NG 213 GOTO GTP7$
LCCK(2=L1.NXTCR)$
\_ FOR P:1,i,PP-13 -
And what the Machine needed was a program

to cause it to interpret the Operational
language and respond in it.
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...and some Programmefs to prdgram it.
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But, of course,

things are never that
simple. ’

Obviously, what U needed was not just a Ma-
chine, but also a language for communicat-
ing with it, an Operational language.

~

o

\_ /

So Uhired some Designers to design a system

o,
!
I:Nl _J

U began by describing to the Designers (in
English) the kind of messages to be ex-
changed with the Machine.

.-\-r-mr:T \
(AR NI HA
JUUHUUUJ
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19
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And the Designers, after much careful
thought, were able to describe to the Pro-
grammers (in Design language, which has
never been adequately defined) a system
for accomplishing the kinds of message-
exchanging that U wanted.
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(It must be realized, of course, that all
these communication .links

ways—to provide the necessary feedback
without which nothing gets done these
days.)

Unfortunately, the day came when U wanted
to ask the Machine a question that couldn't
be expressed in the Operational language.

mu-; 5}\ r:;—:;—l ’}::)> \
'roromx; Ap, ===y
»mﬁﬁ 1omm DI, S U01]
wvmu?ﬁn. pIbIL,
wq(y?jﬂ o
- . yiH

But this took too long and afforded too
many opportunities for misunderstanding,

so U had to learn Design language (what-
ever that may be) in order to tell the
Programmers what changes the system

needed.
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worked both
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And the Programmers, after more, careful
thought, were able to describe to the
Machine (in a Programming language they
had cleverly taught it beforehand) the
program that it needed.
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And so, in this context, the system was
developed, and messages were exchanged

between U and the Machine (in the Opera-
tional language), and even between the
Machine and other Machines (in Machine
language, of course).
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So U had to call in the Designers and the
Programmers again to modify the existing
system.

‘%m&)lb . 'ﬂ_
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0101010

And since this still took too long and
still afforded too many opportunities for
misunderstanding, U reluctantly had to
learn Programming language in order to
make changes in the system directly.
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By this time, however, U was thoroughly
confused. And when it still took too long
to modify the system, discouraged as well.

/ @ A\

J

'So, by going through the System Develop-
ment Cycle one more time (in order to
obtain such a system)

@ A

Of course, this didn't accommodate all the

changes U wanted to make, but it did take
care of the more urgent ones.

oM ’oj

... and the Designers and Programmers were
happy since they were available to design
and program newer, bigger, and better
self-adapting or, perhaps, even self-
organizing systems.

26

28

30

32

-
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But then, when things seemed darkest, a
clever Designer suggested building a sys-
tem with an Operational language that
could express certain kinds of system
modification requests. ’

F@-

... U acquired a flexible, implicitly pro-

grammed system that was, to a limited ex-

tent, self-adapting.

-

So U was happy because his system
flexible .

/

was

. The End’
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Read
the small print
too

o« Taem Feulil iHewy Wiey veu eem felly om MAC Panel Compuier TERe.

Technical specifications outlining physical and
magnetic properties of computer tape sometimes
have a way of being overlooked. But they really
can tell you a lot. Take a look at MAC Panel’s
for instance. Everything’s there: slitting toler-
ance, tensile strength, output level, magnetic
uniformity, and other facts vital to the assurance
of top quality tape — including the oersted count
in the tapes’ intrinsic coercivity, in case youre
interested. Even if youre not an engineer, it

pays to look at all the facts and figures con-
cerning MAC Panel Heavy Duty Computer tape.
Then test the tape yourself. How it works on
your equipment is the key to your success . . .
and ours! And MAC Panel can back up its
specs with reliable performance right down to
the last bit. If you haven’t learned all the facts
about MAC Panel’s Heavy Duty Computer Tape,
see your MAC Panel representative. He has
them all, plus a reel you can test yourself.

Y
MAC PANEL comMpPany A== High Point, North Carolina

PANEL

Representatives throughout the United States, Canada, Latin America and Europe

»

October 1 964
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ADAMS’

COMPUTER
CHARACTERISTICS . ..
IBM 360 $140,0004  2/67 .18¢ .50256-1048K core® 13 22.5-340 256K 224MT 1000 — 600  360-40 T— 67% Y
Wodel 92 (125-250) ’ 0,1,2 MRWC 1 250 — 100 w80 VO A 2
A. System will be built to meet individual user’s requircments. C. Overlapped core banks and parallelism of instruction execution
allow incrcascd mtc’rna‘l speed.  Add time is for eight characters or 64-bit word. D. Cycle time is for eight characters or 64-bit
word. . E. Each character is cight bits or two decimal digits. Up to 16 million characters with cycle time of eight microseconds
is available. K, L, Q, T. See IBM 360, Model 70. X. FORTRAN 1V. Y. COBOL ’61 Extended.
GENERAL $55,000 11/64 1.8 b 32-262Kcore  36b 30-160 128 23.5M" 900 500 12000 4I5% y 8Ty ¢V I/O yX Y
ELECTRIC (44-105) © 16 MRWC 225 100 150
635 D. Two words (72 bits) per cycle. G. Zone control provided for character handling. L. Up to 28 disc storage units with
23.5 million characters cach available.  4.7-million-character drum available. Q. 136 columns. ASC-11.graphic character set.
R. Datanet-30 Data Communications Processor provides 128 1/0 channels. T. Each word of memory may also be used as an index
register., V. Double-precision floating-point included. - X. FORTRAN IV. Y. COBOL ’61 Extended.
GENERAL $50,000 4/65 3 20 32-262Kcore  36h 30-160 128  235Mt 900 500 12000 4I5R y 8Ty YV /O X ¥
ELECTRIC (40-100) 16 MRWC 225 100 150 / Y
625 D. Two words (72 bits) per cycle. G, L, Q, R, T, V. See GENERAL ELECTRIC 635. X. FORTRAN 1V.
Y. COBOL ’61 Extended. -
UNIVAC $45,000 8/65 ,75¢ J5 32-131Kcore  36b¢ 25-170 180  I32m 900 400 700 1004 ¢ 15 v v I/O  8/65% 8/85Y
1108 (40-100) 128 film 1 MRWC 92 3008 1100 922 1050 / / /
C, I, H,L,N, X, Y. See UNIVAC 1107. '
BURROUGHS $22,500 11/64 2¢ 4 4-32Kcore  48h  24-66 16K 960M™ 800 1000  700@ B270 y —T yUyVI/O 11/64X 11/64Y
B5500 (16-164) 0c MRWC 20 300 100 . B280
C. Instruction look-ahead allows increased internal speed. G, K,L,N,Q, T, U, V. See BURROUGHS B5000. X. FORTRAN
11, 1V, ALGOL. Y. COBOL.
HONEYWELL $10,000 11/65 20¢ 1 2-131K core v 20-90™ — 1612M 800 500 1260 same v 30 v — I/O 11/65% 11/65Y
2200 (¢-30) 2 MRWC 110 - 200 110
C. Add tine assumes five-character field. D. Control memory access time of .25 microseconds. F. Variable-length instructions
opcrate on variable-length data fields. H. One-half and three-quarter inch tape units available. L. Up to 128 random access
drums, each with 2.6M character capacity and 25 microseconds average access time also available. X. FORTRAN. Y. COBOL.
UNIVAC $10,000 9/64 4 2 4-65 core 18b 25-1208 — 132ML 615 200 922 1004 ¢y 8 — — 1/O 9/64 9/64
418 (4-25) — MRWC 92 200 110
H, L. See UNIVAC 1107.
NCR 315 RMC $9,775 7/65 6.5¢ 8 20-80K film 2aF 24-120 16 55ML 2000N 1000 1000 — ¢ 32 — v /O - -
(9-50) 1 RWC 235 250 110
C. Add time assumes five- or six-character field. F. Decimal format allows 3d word size. ‘L. CRAM units range from
5.5 to 16 million characters, each with transfer rates from 100KC to 38KC. N. MICR docuinents can be read at 750 lpm..
X. FORTRAN II and IV.
BURROUGHS . $8,400 7/65  414¢ 6  4.8-9.6Kcore 1aF 18-66 6 480M 800~ 1000 700@¢ —R — 0 — — [/O — 7/65Y
B370 (4.8-14.2) 3 none 20 300 100
© A. Same as B273 with additional operators and new I1/O units. C. Add time assumes a five-character field. F. Instruction
is twelve characters. N. 200 cpm and 475 cpm readers and 100 cpm punch available. Two simultaneous readers available. MICR
documents read at 1560 Ipm. Q. Numeric data on any two of 18 listing tapes at 1565 Ipm. Two printers available. R. Sorter-
Reader may be used off-line. Y. COMPACT COBOL.
CONTROL DATA §7,350 12/64 35 175  4-32Kcore  24p  15-120" 1024 — 1200 1000"  150¢ 160A y 3 y — I/O 12/64% 2/65Y
3100 (3-12) 1 MRWC 250 110 1000 3100 .
H. See CONTROL DATA 3400 for magnetic tape data. P. 350 cps reader available. Q. 500 Ipm printer available.
X. FORTRAN. Y. COBOL.
SCIENTIFIC $2,570+ 2/65 35 175  4-16Kcore 24p 15-96™ 32 96ML 800 300 1000 2 4y 1y —1/O 2/85% —Y
DATA (2-6) 8300 16-96K drum 1 MRWC 199 300 60 300
SDS 925 A. Rental price includes SDS MAGPAK, small-scale magnetic tape system. H. Tapes are IBM compatible. L. Coupler to IBM
1311 disc pac available. N. 200 cpm and 400 cpm readers and 100 cpm punch available. X. FORTRAN II, IV. ALGOL ’60.
Y. Business package available.
SCIENTIFIC §1,5454 1/64 4.2 21 - 2-32Kcore 12p 1596 32 96M 800 300 1000 - v 1 v — I/O - Y
DATA (1-5) 8300 16-96K drum 1 MRWC 199 300 60 300 :
SDS 92 A. Rental prices include SDS MAGPAK, small-scale magnetic tape system. H. Tapes are IBM compatible. N. 200 cpm and 400
cpm readers and 100 cpin punch available. Y. Business package available. :
COMPUTER $7504 4/65 34 1.7 4-32Kcore 16 25 — — — - 100 300 600 — v 1 vy — 1/O - -
CONTROL 1 — - 100 60
DDP-116 A. Rental price derived from purchase price and does not include cost of magnetic tape units.
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ADAMS’
COMPUTER

new machines,
new trends

CHARACTERISTICS

by DAVID E. WEISBERG* -

Once again it gives us pleasure to permit Data-

mation to reprint the additions to Section I of

the current issue of Computer Characteristics
Quarterly, and to make a few editorial comments stemming
from the material in our publication. Although nothing
has happened during the past three months that equals
in significance the unveiling on April 7 of IBM’s 360
system, several important announcements have since been
made of new computers and changes in existing ma-
chines and pricing structures.

One of the most interesting developments during the
four years that we have been publishing the Quarterly has
been the proliferation of general-purpose.computers. The
September issue of the Quarterly lists 13 new machines
which, when added to those previously catalogued, bring
to 112 the total number of solid-state computers now
commercially available for general-purpose use. To this
can be added 30 special-purpose machines intended pri-
marily for process control (Section II) and 84 general-
purpose computers manufactured overseas (Section III)
for a grand total of 226 computers reported in the latest
issue. This does not include the 16 vacuum-tube systems
which are published in a supplement that is sent to each
new subscriber and each year to current subscribers.

From this impressive array of computers, several impor-
tant trends can be identified. The first is the evolution of an
integrated product line with virtually every peripheral
device built by a manufacturer capable of being attached
to any central processor in its product line. This, together
with programming similarity between processors, results
in a significant level of compatibility. GE has been pro-
ponent of this concept with its 200 series, the “Compat-
ibles” 400, and now the 600 series. IBM, of course, has
been stressing the compatibility features of its 360 family,
as has CDC with its 3000 series.

Thus, it is now possible for the user to tailor a conﬁg—
uration more closely to his needs and to modify it as his
requirements change. This benefits the manufacturer as
well because fewer different items have to be designed

and built; hence its products may be sold at a lower price.
Programming systems development costs are also lower
while the quality and schedules are improved since fewer
totally different systems have to be produced.

Another significant trend is that overall computer speeds
are constantly increasing but not simply because of faster
memories. The large improvements in speed are being
achieved by overlapping memory accesses, the use of
very high-speed scratchpad memories, more powerful in-
structions, and parallel execution of instructions. Exam-
ples of this are the CDC 6600, which executes more than
three million instructions per second although it has a
one-microsecond memory cycle time; and the IBM 360/92,
which executes better than five million instructions per
second with a 500-nanosecond memory cycle.

The third discernible trend is that more manufacturers
are extending the life span of existing computer systems
by bringing out faster versions of present computers. Of
the new machines added to Section I, the Burroughs
B5500 is an improved version of the B5000 the UNIVAC
1108 of the 1107, and the NCA 315-RMC ‘of the 315. In
this there are many obvious advantages for both the user
and the manufacturer, not the least of which is the reduc-
tion if not the complete elimination of reprogramming.
A disadvantage is that inefficient logical organijzation,
which is behind the state-of-the-art, is used longer than
it should be. The IBM 709, 7090, 70941, 7094II se-
quence is a good example; but' this situation is being
changed with the. introduction of the System/360. The
validity of the approach, of course, depends upon how
effective the original design was. Several manufactur-
ers evidently believe it to be valid for their equipment.

It now appears: that with 31 new general-purpose ma-
chines announced during the past six months, the surge
which had waited for the IBM System/360 to come out
has now been completed. Although a few new computers
are expected shortly, most activity will probably be in
new peripheral equipment and changes in price structure
as competition remains keen. i |

*Mr. Weisberg is a senior staff ber of Adams Associates, and
editor of that firm’s well known and widely used “Computer’ Char-
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acteristics Quarterly,” available for $10 a year from Adams As-
sociates, 142 The Great Road, Bedford, Mass.
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My friend, Mr. Sherlock Holmes, was, as a rule,
a late riser. Therefore it was with some consider-

&=~ able surprise that I awoke one late February
morning to find Holmes standing, fully dressed, by the side
of my bed. The mantelpiece clock showed me that it
was only a quarter-past seven. I blinked up at him in
minor astonishment and, perhaps, a little resentment, for
I was myself a man of regular habits.

“Very sorry to knock you up at this hour, Watson,” said
he, “but the game is afoot and I must be after it. We have
a visitor, and a man of science like yourself, or my observa-
tion from the sitting room door is greatly awry. Mrs. Hud-
son was roused by the gentleman, and has already shown
him into our humble parlor. When scientists will wander
about our metropolis at this early hour in an apparent state
of agitation, I presume that something very pressing is to
be communicated. Should it indeed prove to be an inter-
esting case, you, of all people, would, I am sure, wish to
acquaint yourself with it from the outset. At any rate, it
was my intent to offer you the opportunity.” _

“My dear fellow, I would not miss it for the world.”

There was no pleasure more fascinating to me than that
of following Holmes in his professional inquiries, and in
admiring his rapid deductions, seemingly as swift as in-

tuitions; yet always founded on some logical basis, with -

which he unravelled the problems which came his way. I
threw on my clothes rapidly and, in a few minutes, was
ready to accompany my friend into the sitting room,

A man was sitting in the window as we entered. He rose
at our appearance. He was of medium height, rather on
the short side, and somewhat stocky in build. He wore a
beard touched with grey at the edges, had a full head of
hair, and peered rather intently at us through rimless spec-
tacles. His suit was of simple cut, bespeaking conservatism
in his dress.

“Good morning; my dear Sir,” Holmes said cheerfully,
“My name is Sherlock Holmes. This is my- associate and
intimate friend, Dr. Watson, before whom you can speak as
freely as before myself. Ha! I see that Mrs. Hudson has had
the good sense to light the fire and supply us with fresh
coffee. No doubt it will be welcome to you, for you have
come in by train this morning, I see.”

“Pray tell me, Mr. Holmes, how could you possibly
know that?” our visitor queried.

“I observe the second half of a return ticket in the upper
left pocket of your waistcoat,” Holmes noted.

“Oh yes, of course. I should have realised.”

“Please realise, my dear Sir, that while I have achieved
some minor reputation in dealing with matters of mystery
associated with the criminal mind, my background in
mathematics is but the slightest, and since I perceive that
you are a mathematician, I must assure you that you may
have come to the wrong man if you seek help of a theoret-
ical nature pertaining to the calculus,”
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Holmes said, '

ADVENTURE
OF THE
MISSING BIT

narrowing his eyelids ever so slightly.

“Bless my soul, Mr. Holmes. You are correct. I am a
mathematician. But how could you possibly know?”

“Unless I am mistaken you wear the ring of a charter
member of the British Numerical Society. Further there
protrudes from your left coat pocket what is manifestly a
table of natural logarithms. Does your difficulty have to do
with your current concern with the Pythagorean theorem?”

“Mr. Holmes, I am at a loss to understand- how you
could possibly know ‘

“Simple, my dear fellow I could not help observing that
you have carefully drawn what is obviously a right triangle
upon the upper blank space of the first sheet of the table of
logarithms. It is, if T do not err, approximately a sixty-de-
gree figure,” Holmes stated in an offhand manner.

“Of course, of course,” our visitor stated, “I should have
been aware- of it. However, those of us who follow my
profession are sometimes known for our absence of mind in
practical and mundane matters. That is why I have come to
you, Mr. Holmes. So many serious matters have been
preying on my mind lately that there are frequent times
when I fear T am about to lose it. Further, I feel that I may
be the victim of a criminal plot, but I cannot possibly imag-
ine why.”

“Pray tell us.the entire story,” said Holmes, placing
his fingertips together and leaning back in the upholstered
chair.

“My name is Dr. Charles Babbage. I have been, for some
years, a professor of mathematics at the School at Crum-
bley-under-Lyme. . Approximately one year ago I sought
and obtained an extended leave of absence in order to
fulfill the terms of a contract from Her Majesty’s Gov-
ernment calling upon me to construct a unique machine.”

“I find it rather strange,” Holmes interrupted, “as I am
quite sure you do, Watson, to find a professor of mathemat-
ics called upon to cornstruct a machine.”

“But you see, Mr. Holmes,” Dr. Babbage said, “this is
indeed a unique machine. It is a machine which computes.
Its entire purpose is found in the computation and solu-
tion of mathematical problems and logical relatlonshlps
I call it the “Calculating Engine.””’

“How completely fascinating, eh Watson?” Holmes ob-
served. “I have often thought of the usefulness to me of
such a machine. With it I might hope to compile a master
listing of all the criminals in London with complete classifi-
cations of those of their overt actions which become known
to me. If I do not misunderstand you, Dr. Babbage, your
machine has certain abilities in elementary logic. Therefore

- with it I might put some of my basic reasoning exercises

to the mechanical test.”

“Why yes, indeed, Mr. Holmes,” our guest replied. “The
entire controlling section of my engine is built around
rules formulated by Professor George Boole of Bury St.
Edmunds. You would indeed be able to formulate prob-

(Cont. on page 53)
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THE MISSING BIT...

lems in bi-valued reasoning on it, if it should ever be
completed.”

“It is not finished then?”

“No, I fear not, Mr. Holmes, and that is the reason for
my visit to you. My machine is being built under a special
grant from the Government, and I am called upon to
complete my work within two months or the grant shall be
forfeit. Sir Henry Glitch, who administrates my project on
behalf of the Exchequer, is not particularly friendly to-
ward it. He refers to it, in fact, as a ‘Humbug, and I am
sure he would just as soon see me fail.”

Our visitor wrung his hands nervously. He poured him-
self another half-cup of coffee and continued.

“The fact is, Mr. Holmes,” Dr. Babbage said, “I am con-
vinced someone is trying to ruin my Calculating Engine.
I cannot imagine why anyone would want to do so, and
yet I am sure it is so. Someone is stealing a bit from my
machine so that it will persistently obtain the wrong results,
then replacing the bit when I inspect the machine.”

Holmes leaned forward in hlS chair, fixing his visitor with
an intent glance.

“You have the better of me, Dr. Babbage,” Holmes
said. “What is a ‘bit’ and why would anyone want to steal
it?” 4

“The terminology ‘bit,” ” said Dr. Babbage, “is one stem-
ming from the work of Professor Boole. His formulation of
logic makes extensive dse of bi-valued representations of
quantities which - are assigned the values nought or one
in the machinations of my Engine. In short, the logical
functions performed are based on a binary method of
numerical representation, and each element of a represen-
tation array might well be called a ‘binary digit.’ - The term
‘bit’ is an acronym for ‘binary digit’ after the usual British
practice of shortening long terminology to make it more con-
venient in speech. In my Engine the machine implementa-
tion of a ‘bit’ is achieved by a foot-long lever which may
be tipped into either of two positions by a triggering pawl.
Within the lever a quantity of bird shot is contained in an
elongated cavity. This shot weights the lever so that,
when it is tipped into either position, representing nought
or one, it remains stable in that position and, hence, will
continue to represent the given digit until triggered into its
alternate position. It is, thus, stable in either of the chosen
positions and, therefore, I have come to speak of such a
lever as a ‘bistable’ device. Each bit in my Calculating
Engine is thus, at a given canonical time, or cycle, of the
machine, represented mechanically by one of these bista-
ble levers and the bits, in turn, construct or constitute the
control and logical functlons which govern the Engine’s
action.”

“But why, my good Dr. Babbage, would anyone want
to ruin your Calculating Engine?” Holmes asked, “and
how could this be accomplished by stealing a ‘bit.” ”

“Failure of any bit will, of course, cause the engine to
function erroneously and produce comparable results,” said

Dr. Babbage. “Actually I have no evidence that the bit

has been stolen, but my diagnosis of difficulties indicates
that it must be so. You see, my Engine is so large that it
occupies three adjoining laboratory rooms at Crumbley-
under-Lyme. The logical portion of the machine, which is
particularly massive and heavy, is in the center laboratory.
This is a room with two doors, both of which are kept
securely locked at all times whille the machine is in oper-
ation.”

“Why are these doors kept locked, pray tell”” Holmes .

queried.
“You see, Mr. Holmes, the logical portion of the Engine
is very delicate. In particular, the finely-honed. knife
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edges on which . the bistable levers rest are subject to
rust and corrosion if there is moisture in the atmosphere.
Even human breath is sufficient to damage them by con-
densing thereupon. Hence, the balancing surfaces are re-
honed prior to each attempt at running the Engine, the
room is filled with large pans of calcium chloride for
purposes of atmospheric dehydration, and the doors are
locked with all persons excluded from the room.”

"“And why are you sure that someone has stolen a
‘bit,” as you call it?” said Holmes.

“My diagnosis of the difficulty,” Dr. Babbage noted,
“based on the type of malfunction observed from the oper-
ating console located in the adjoining laboratory, indicates
that the control bit of order two-to-the-third power is
missing from the logic controllor at certain times when
I'am well into a vital problem. When I unlock the door of
the logic room, I find the lever in question in place and
turning freely on its pivot. Yet someone must, somehow,
remove it when I attempt to run the Engine, and replace it
before I can return to the room. I have observed small
metal chips on the floor outside the west door from time to
time, indicating that someone may have picked the lock.”

“Excellent, my dear Dr. Babbage!” Holmes said. “Though
you are a mathematician you have, I note, learned to
observe small details. In my work, these are frequently of
the utmost importance. Now, does anyone besides your-

self have a key to the laboratory in question?”

“Yes, three people have keys to the room. There is Dr.
Morris Eckley-Mauchert, my assistant; Mr. Hollerith
Powers, our laboratory man; and Miss Mary Margaret
Groper my secretary.”

“You trust each of these people?” Holmes inquired.

“Implicitly, Mr. Holmes.”

“Is there anyone you suspect of trying to damage you
for any reason?”

“No one I can think of. I have already noted the
unfriendliness of Sir Henry Glitch toward my work. Yet
Sir Henry is an honorable man, and I believe his attitude
to be based on a firm conviction that Government funds are
being wasted. This belief on his part, of course, stems
from a complete lack of understanding of what it is that 1
am trying to accomplish 7

“Very interesting,” Holmes said. “I wish to thank you, Dr.
Babbage for relating this fascinating story.”

“But what can you do for me, Mr. Holmes?”

“I'm not at all sure that I can do anything, my dear Dr.
Babbage. Mathematics has never been one -of my strong
points. However, I do wish to thank you for coming to
me. I will promise to give the matter my thought for a
time, and, if anything should occur to me, I will be in
touch with you. In fact, I will make it a point to come to
Crumbley-under-Lyme when my schedule permits. There is
one thing you have neglected to tell me, however.”

“What is that, Sir?” asked Dr. Babbage.

“Your interest in the Pythagorean theorem.”

“Yes, of course. I use the solution for parts of a right
triangle as a test problem on my Calculating Engine. It is
this problem in which I have consistently gotten incorrect
results.”

“Very good,” said Holmes, “I will be in touch with you
then. Meanwhile I suggest that you continue with work on
your Engine. Say nothing of this difficulty if you can avoid
it.” ‘
“But Sir Henry is getting restive,” Babbage noted. “He
may suspend my funds or demand an investigation.”

“By all means, say nothing to Sir Henry,” Holmes
warned. “If he does indeed not understand your work,
you will have no need to tell him.”

“Very well,” said Dr. Babbage, “I will be on my way
then. I may yet catch the next train and resume my work
this afternoon.” (to be continued) : ]
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“In the mad, mad, mad, mad world of movies,
Computer Audiotape plays an important role,”

says Mr. John Fitzgerald, Data Processing Manager for United Artists Corporation UA

In the colorful motion picture business even accountingis unique.
For example, here at United Artists we use an IBM 1401 Com-
puter for the sole purpose of processing producers’ settlement statements.
United Artists circulates as many as 1,000 films throughout the world at any
given time. Our computer prepares detailed financial statements for each of
these films. To do this job, we use Computer Audiotape. We first tried it two
years ago, and it worked out so well we’ve often recommended it £
to other companies. As a matter of fact, we now use it exclusively.

United Artists Corporation 1s another prominent firm that consist- at no cost and at your convenience. For Qomplete details write to
ently specifies Computer Audiotape. You can “test run” Computer Audio Devices, Dept. DT.
Audiotape on your computer. “Test run’’ it on your own eqguipment, AUDIO DEVICES, INC., 235 East 42 Street, New York, N. Y. 10017
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All the excuses for 10-year-old
file management technology have already been used.
Now what's your excuse, again?

For the most part, file management is still in its dark ages. Though it’s the backbone of many, if
not most, modern computer applications, file management is being given little more than a pat
set of excuses and some well-intentioned but ineffective revamping. Creating the file, mamtammg
itand mechamzmg retrieval from it need expert attention. And need it fast.

by John A. Postley

_— S

File management is
rapidly becoming
the biggest bug-a-
boo of large com-
puter systems. And
the more equip-
ment that is availa-
ble, the bigger the
problem will grow.
Determining the

management for a partxcular application or
. set of applications is no longer the simple
“matter it was yesterday...but it’s a lot
easier than it will be tomorrow.

Already there are too many cases where it
is impossible to even identify and describe
the areas to which the files will apply. In
those cases where it still is possible, a num-
ber of equipment and problem parameters
must be considered and compromised.

WHAT ARE THE EQUIPMENT PARAMETERS?

Equipment parameters are often the easiest
to evaluate simply because they are getting
most of the lip service. “How much?” and
“How fast?” What is the total amount of
information which can be stored and, often
more important, how much of it can be
stored on-line? How much information can
be retrieved in a single access? Whether this
amount is fixed for the equipment or vari-
able up to a certain maximum makes a great
deal of difference in designing the file.
Equipment parameters in the “How fast?”
category include peak and average transfer
rates between the file and the central pro-
cessor, the time required to access the “next”
record, the average and maximum time to
access a randomly located record.

WHAT ARE THE PROBLEM PARAMETERS?

Problem parameters are more difficult to
resolve than equipment parameters. For one
thing, there are a 1ot more of them. And
- they change not only with every problem,
but usually wnpln every problem. For dif-
ferent problerns different sets of them may
take on varying degrees of importance.
Most of the time, the “required” response
time is the first problem parameter to be
considered. How quickly must an average
answer be given and how quickly must the
fastest answer be given? Chances are this
will vary considerably between different
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“best” means of file

problems to be run on the same computer
equipment. As reasonable a compromise as
possible must be reached.

If batching is going to be used, this may
determine the average time to process a
single transaction. If the file is immense and
the collation ratio is high, sequential tech-
niques will most likely result in lower aver-
age response times than random techniques.
If one particular operation results in several
related or independent accesses to the file,
this will affect file design strongly.

Indexing of items to location can become a
major consideration. It may range from a
simple 1-to-1 relationship between each
record and its location, to a completely

-un-indexable file, with literally no record-to-

location relationship, in which records are
continually changing.

The amount information varies is as impor-
tant as how much information is to be
retrieved, Variations may occur in record
sizes, number of records within individual
classes, number of items within individual
records and innumerable other ways.

Several somewhat “softer” problem param-
eters exist, too. What bottlenecks are there
in the system completely independent of the
file management technique used? How
important is selective file maintenance?
Information retrieval? Processing? Output?
And how much do each of these vary?

WHAT IS THE SOLUTION?

Typical of compromises, there is no solu-
tion which will suit everyone. The “best”
solution must solve all problems to a minor
degree and the most important problems to
a high enough degree that the system will
work efficiently. And that’s where it gets
sticky. Sticky enough that most people
decide it’s time to call in an expert. The
Advanced Information Systems Department
of Informatics Inc. is just such an expert.

WHAT IS INFORMATICS INC.'S ROLE?

By spending a lot of time and money solv-
ing these problems with stored program
digital computers, Informatics Inc. has been
able to develop an advanced technology for
file management. The technical staff of the
Advanced Information Systems Department
includes some of the world’s leaders in
computer-based systems. The very fact that
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we have invested a lot in the solution of file
management problems means that you don’t
have to do the same. There are many
proprietary Informatics Inc. computer pro-
grams which form the basis for file creation,
file maintenance, information retrieval, and
report preparation systems. The Advanced
Information Systems Department will
develop and implement from these basic
programs a system custom-tailored to your
file management requirements. These
custom software systems will run faster on
your equipment, make better use of your
computer based system, and unquestionably
give you a much more satisfactory file man-
agement system for your application than
is available from any other source.

If you're tired of talking and ready to start
doing, give us a call. Find out what our
approach to file management is how we
might solve your problem before it gets into
the bug-a-boo class. The number is (213)
783-7500. Ask for John Postley, Director of
the Advanced Information Systems Depart-
ment, or any other member of the depart-
ment staff. We also have literature on our
people and capabilities which we will be
happy to send you on request. Address
your inquiry to the Advanced Information
Systems Department Z, Informatics Inc.,
15300 Ventura Boulevard, Suite 500,
Sherman Oaks, California 91403.

informatics inc®
Advanced Information Systems
. Department Z

15300 Ventura Boulevard

Sherman QOaks, California 91403
Please send me your staff-authored
article:
Generalized Information Retrieval and
Listing Systems

Name

Title

Company

Address

City

State Zip

An equal opportunity employer
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DATA PROCESSING
- SUPPORYT SYSUEMS
FOR INFORMATION RETRIEVAL || smaters o an 57 vt mocsic o uts

: corders and Data Punches for gathering a wide variety

of accurate, at-the-source, repetitive and variable data
SOURCE DATA COLLE(T'ON : in both human and machine language, quickly and
: conveniently. With A-M methods, documents can be

DATA CONVERSION prepared at the source for audit trail.
QUTPUT PRINTING

PROVIDE KIGL SPEED, | ey

LOW COST ANSWERS TO
INPUT/CUTPUT AUTORMATION

A-M methods and machines are partners in paperwork sim-
plification for any EDP system. In source data collection,
A-M has answers for capturing information in human and
machine language. = In processing, verifying and control-
ling data, A-M has answers for speeding input and output.
In converting machine data into human language, A-M has
answers for off-line printing and processing. In data distri-
bution, A-M has answers for high speed, high quality, high
volume copy reproduction. 5 For cost-cutting answers in
improving the efficiency of your EDP investment, call your
nearby A-M office, listed in the Yellow Pages. Or write
Addressograph Multigraph Corporation, Department T-6512,
1200 Babbitt Road, Cleveland, Ohio 44117.

A-M Model 831 Transfer Printer accepts pin-fed, fan-
fold continuous Transfer Masters of computer print-out
and automatically registers and transfers muiti-line
postings to all kinds of ledgers or unit forms.

AIJUII'BSSDgI'aFﬁ MU/tIgI'BlD/I ['arpurat/an

CUTTING COSTS IS OUR BUSINESS
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Graphotype® Class 8800 accepts unedited paper tape
and punched cards from computer systems znd auto-
maticatly embosses and indexes Addressograph® unit
He in o wide variety of
models for either metal piate or plastic card embossing.

records {or data storage. Avails

T i £ R 8 T8 8, T A Y 5 e Bt e 2 P

Addressograph Class 95800 Optical Code Reader reads,
nunches. verifies and totais numeric information at
speads up 10 130 cards per minute from tab cards im-
printec with AR Data Rooorde arrently, business
and industry process over £Q,000,600 documents per
month by this mathod.

Models include high speed feeders for direct print to
magazines, cards, checks, and other unit forms. These
methods of transfer printing eliminate or reduce run

time of high speed computer printers and simplify

printer programming.

Make data distribution as efficient as your data process-
ing. Print-cut computer data directly on continuous
Muitilith® masters and in seconds the automatic Muliti-
lith Offset Model 2575 reproduces clean, clear, legible
finished documents on both sides of 11” x 17" paper
at speeds up to 100 copies per minute. And muiti-copy
sets can be automatically collated as a by-product of
the duplicating cycle.




epindeicalesmmnr
o1 00 e iy g F:EI ;

entifielreadottsyReasonSARE L ABLES

otfersihighedMIliE ENbredictionskil
onskoan,

ianys parab)
) COmpErEE G, AT

) D ZEE WA

RN WD a5 0 Biks 5
] wikih Siawstn il (e e

et DA 4 .-iﬂ@}éﬁ' ] -~
— t‘ﬁp‘;;mﬂm@m@zwm@%%?ww
it oo o AVEBATIE
& uil;;gﬁmi e ety f"ﬂvmg::
m@,é‘;‘ﬁ‘@‘a’%@mﬁg

D B hEresias Syl N

iy - ¥SYmibolStogrolre
vaém@f-m e —— m/‘if"iw :
m@ ﬂ %@ﬁ i Apari Cam mmﬂ@g mm
odang - ) gASIAN (48] “b
andat JJ':J{_ - ouonkGeminy !""EEIE!'-
phg ey i G
{EMSWARN . QRaatagsysy
!'@Fﬂ::@ii i By ;fﬁuﬁ. 74, rleel ilil@ﬁl%:
mxvmnfglaj;\;uwgm@ a0 OB
TR Y - ’
Al s @ danlespenmer
§31?§1|@ R Syt @;;?:;','T“f“
gi:‘l!l:“[gi ?;:igil&iﬁi@ﬁigm §1,(y}§{..;) mbi:f
G : imgr_ﬁg!&m R,- ;
s & e

ABOARD usSsS NORTO
D UsS Norton

st
prov‘\de

eprmters
out for an

egra’(ed

electronic test

On the Navy's
la TPBOOO Tel

Sound, Motoro
retiable, high

i experime!

into the system
£ John Hopkins Uni

\ Rand Corp: un
Physics Laboratory 0
theYP@OOO records {est data at systems speeds. 5
Bttt T
sl ite Telteariviter 1 28
Rl D@ty 1§ swviter T e
UlseIbEcodegragains lﬂ@};}iﬂﬁw
IRl @l e

4 ON READER CARD

' \ CIRCLE 2
- » . WiiteRroiecnnlcal
i picatfiaformati
e EalES Hee st
; D .~"(.1Eiﬁig‘;la§ v d £}y
m sasERlE = *E}' 1 o)
C .?‘:e

/" VY i i o
Militany; A
,, RO @mgm@ o
| IMOTLOROL
TOROLA
CRICACD CENTER
P c _;gnr@,t:g,{'ikzm NOID
[cero¥AVenler{ERICA0aR- N llllfvagt;

@

TRRPAORNE . « s 58
i — ‘v“-i;tui"‘;‘ b
N ESarionasly OG0

R & %
Pl |




COMPUTER —
GENERATED
CODING

by James R. Ziegler
Programmlng for the majority of busmess data
- processing applications can be completed

without the need for writing codes through
the use of BEST, introduced recently by the National
Cash Register Company. BEST, which stands for Busi-
- ness EDP Systems Technique, is a method for generat-
ing the detailed coding for program input by the
computer itself. Under this approach, programming
functions are carried out at the logic, or systems, level.

Machine functions are flow charted and described on
record layout forms and “parameter sheets,”
describe input and objectives of individual computer
operations. Cards punched from these basic docu-
ments are fed into NCR 315 computers, and generate
their own detailed coding.

A deck of a few hundred cards can generate coding
requiring 7,000 slabs (or words) of memory and incor-
porating more than 3,000 program steps.

The BEST system was originally designed to handle
at least 50% of all business data processing program-
ming requirements. In actual experience, however, it
has developed that where the system has been designed

with BEST in mind, the software works in upwards of

80% of the cases. In .existing 'installations, 50% utiliza-
tion has been achieved. Lead time and cost require-
ments have been similarly reduced.

BEST actually started as a programming tool for
NCR Data Processing Centers, which handle many
hundreds of small jobs on a service basis each day.
Frequently in such operations, programming costs can
make the difference between closing a customer and
getting no business at all.

NCR has had systems people studying this problem
for more than five years. A program generator we refer
to as a first generation of BEST was developed for the
NCR 304 and released in mid:1962. Following the

introduction of the NCR 315, 18 man-years were devoted .

to the development of Best.

Systems studies of a broad cross Ssection of prob-
lems passing through the data processing centers revealed
increasing numbers of common computer functions as
parts of virtually all business-oriented programs. One
of the most common of these, the sorting operation,
is covered in generalized sorts put out as part of the
software packages of most computer manufacturers.
" BEST, in essence, is a collection of some 40 common
functions—or program building blocks—which make it
possible to generate complete programs through the
connection of common “library” functions. Typical BEST
functions include:

* Collate * Accumulate

* Rearrange’ ¢ Match-Merge
* Report ¢ General Switch
* Sequence Check * On-Line Print
* Regiment
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which -

for business edp

program production

To program via the BEST technique, the user starts
in the same manner as he would using the conven-
tional approach. That is, the system must be defined.
Generally, this will start with the development of a

. broad diagram of data processing work flow. Then,

more detailed flow charts must be developed to indi-
cate the logical functions required for the handling of
each segment of the program.

- When BEST is uséd, these functional steps are based
on packages in the BEST library. Once such a flow
chart is developed at the functional level;, the program-
mer fills out two forms for each processing step:

1. The Data Record Layout defines the input and
output as the computer will see them and as
the user will have them formatted.

9. Parameter Sheets, different for each function, ask a
series of questions. The answers—which must be ex-
act—provide functional descriptions of each opera-
tion to be performed by the computer.

Data from these documents is incorporated into a

* comparatively small number of cards (or punched tape)

for program generation. To illustrate, all of the BEST

- data needed to generate a program for a two-way collate

function involving eight keys would fit into ‘two cards, re-
quiring a maximum of 160 columns. Seven cards would
constitute the full input requirements—covering both the
Data Record Layout and the Paramenter Sheets—for the
generation of the entlre program for a typical two-way
merge routine.

When punched and verified, these cards are input
to any NCR 315 with at least a 10K memory. The
computer processing the BEST generator must also have

Mr. Ziegler is manager of Pro-
gramming Services for Data
Processing Centers of the Na-
tional Cash Register Co., Haw-
thorne, Calif. Designer of the
BEST system, he dates. his
computer experience back to
1952 when he worked with
the SWAC. He has taught pro-
gramming and math at UCLA,
and holds a BS in electrical
engineering and an MA in
math from Penn State Univer-
sity.
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WHAT BRAND NAME

ELEVATED FLOORING

SHOULD I CONSIDER FOR MY
DATA PROCESSING INSTALLATION?

BEFORE DECISIONS ARE MADE
YOU'LL WANT THIS

NEW BOOK -

YOURS for the asking

Undoubtedly the most complete, comprehensive
treatise on the subject ever published, with engi-
neering data, specifications, drawings, installation
photos and important features for comparison.
Just check the card for your copy of this interest-
ing, informative book.

lnﬁniac

A GOOD NAME
TO REMEMBER
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CODING . . .

either five tape drives or two CRAM (Card Random
Access Memory) units.

BEST output then utilizes the NCR NEAT (NCR
Electronic Auto-coding Techmque) compiler. This is a
full-scale autocoder which is designed to compile
for the 315 from special language input. Included in
NEAT and the NCR Operating System are a number
of large macro packages, including sort routines, input-
output packages and tape and CRAM EXECUTIVE
programs. In addition, the software contains a highly-
sophisticated dating routine which utilizes an incorporated
three-year calendar table. This makes it possible to build
operating programs around accounting periods.

Forexample, a master operating program for a com-
puter using the NEAT compiler can be set up to
produce given reports at the close of the fifth, eighth
and eleventh periods. Once the dates are inserted, the
operating system will automatically adjust computer
functions to develop the reports according to these
specifications.

The BEST generator makes full and maximum use of
the NEAT compiler. The BEST program itself contains
more than 50,000 lines of handwritten NEAT coding.

The inter-relationship of BEST with the NEAT com-
piler also makes the new technique fully compatible
with hand-coded programs. This means that a program-
mer can use BEST to generate segments of a job while
he detail-codes other elements at his own discretion
or should he need a function not yet covered by
the BEST repertoire of functions.

When BEST is used, the tedious job of debugging
at the detail-coding level is completely eliminated. The
computer generates accurate coding to fulfill the speci-
fications stated on the BEST parameter sheets. Each
generated line has a dollar symbol printed in its margin.
At this point, with the computer-produced list, it is
known that the detail coding is correct. Therefore, de-
bugging of BEST generated programs is at the flow-
chart, or logic, level.

In other words, if a machine function is improperly
described, the computer will generate an unworkable
program. Errors of this type are called out in the
BEST printout reports. Correction is accomplished by
writing up new parameter sheets, placing cards with
this data into the deck and generating new code list-
ings. _

The debugging and/or modification of programs is
also facilitated by BEST. These jobs are made easier
by two different characteristics of the program generator
system:

1. BEST is self-documenting. The Data Record Lay-
out and Parameter Sheets in themselves become
basic documentation for each function within a
system. In addition, full coding lists are routinely
. generated by the computer any time a program
is changed in any way. In this way, current coding
lists are always available.

2. BEST itself has a builtsin trace feature which
is particularly useful in analysis or debugging.
This is because BEST traces program segments
according to the flow chart sequence and the
specific parameter sheet terminology established by
the programmer. That is, the printed output is di-
rectly in the terminology of the systems flow chart.

The BEST generator was introduced in NCR Data
1963. Actual experi-
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ence has established that programming charges for new
applications to which BEST is applied have been reduced
by 50% or more as compared with hand-coding costs.

sample application

An example is a management information system
developed for chain shoe stores. The system develops
sales analysis and operating reports by processing optical
font journal tapes from cash registers on a 315. Ear-
lier, it had proved impractical to tackle this particular
job because of programming costs. It had been esti-
mated that a full man-year would have been required
to write the programs needed to fulfill this job. Using
BEST, the programming was completed, debugged and
on the air in six man-weeks.

In terms of computer utilization, BEST programs have
proved to be of comparable efliciency with those written
by programmers with two years of experience.

To date, more than 1,000 programs have been gen-
erated by the BEST method. This activity, however,
is expected to increase geometrically as classes in BEST
are held.

Experienced programmers can master BEST in a five
day, 40-hour course. For persons without pre-
vious EDP systems experience, an additional 40 hours
is offered. This course precedes the standard BEST
sessions, concentrating on techniques for developing
basic system flow charts in preparation for programming.

Another reason for expecting increasing activity
in the use of BEST is that the technique is open-ended.
That is, new functions and capabilities are being devel-
oped on a continuing basis.

BEST was not developed to eliminate programming
requirements or programmers. On the contrary, the
aim is to make it possible for users to get more work
onto their EDP machines. We feel that BEST will serve
to increase both the creativity and productivity which
can be achieved by programmers. ]

BEST operations are automatically documented by cards
punched from data written on parameter sheets.
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~ KENNEDY
COMPATIBLE
o RELIABLE
INCREMENTAL :

The Words are getting around

We hear them in unexpected contexts. People who have data
recording problems are turning to incremental recording and
to the Kennedy DS370.

Astronomical, oceanographic, statistical, medical, nuclear,
psychological, business and space research data are being re-
corded for computer analysis with simple, low cost systems.

The DS370 Incremental Magnetic Recorder offers carefully
thought out electronics for interface simplicity, fast gap inser-
tion for minimum data storage or loss, and a rugged, depend-
able, precision mechanism designed for years of trouble free -
service.

In case you haven't heard, the DS370 advances tape one
IBM character space for each write command. It produces
evenly spaced IBM compatible format from sources of irregular
or non-standard speed data. Tapes produced can be used
directly on IBM tape transports as computer inputs,

The DS370 replaces costly and elaborate summary punches,
paper- tape punches, key punches and buffered high speed
transports. Savings can be tremendous.

More details are available on request.

KENNEDY COMPANY

275 North Halstead Ave., Pasadena, California
Area Code 213 681-9314
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Where
data

is not
automated

MANIFOLD BOOKS — A complete system bound in the 'book of a
thousand uses.’- For every business operation, everywhere. Ask Moaore!

. .OORE -REGISTERS . for.. on-the-spot..recording,  with. multiple: copies...
..from one. writing. . There’s no need to handle carhon. Ask'Moor,e'! :
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SPEEDIES are multi-part sets hound at the t, rady fo writing.

CARBON-READY STATEMENTS
~ lime. They are speedy and 2

In every business, there are areas where automation may
be uneconomical. For example, on docks where traffic is light;
or at sales points where transactions are recorded; or where
records must be prepared off the premises. Here efficiency
is gained by using manually written forms that get all the
facts for you economically! -

" The Moore man can help you plan a cost-saving system,
with the right form for the job. Moore offers practically
unlimited forms constructions for every writing method.
32 plants close to you for fast service can design, plan

o Carbon removal .is swift. Control at your fingertips. Ask Moore! -

and manufacture the exact form needed for your system.
Ask the Moore man for ideas—he can help with forms-
system planning that will cut your costs and speed up data
preparation, from original documents to muitiple-part form
sets. If you work with forms, we can show you how to make
forms work for you.
‘The right business form for every form of business’

NIAGARA FALLS, NEW YORK « PARK RIDGE, ILLINOIS + DENTON, TEXAS
EMERYVILLE, CALIF. « OVER 500 OFFICES AND FACTORIES IN NORTH AMERICA

MOORE BUSINESS FORMS =
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IT PAYS TO TAKE A SECOND LOOK!

PANELS

Panels available from elevated flooring manufacturers vary
considerably in terms of abrasion and indentation resistance.

Sample panels of A, B, and C might look alike. But what
does the Taber Abraser (standard test for abrasion) show
about elevated flooring panels? It proves the STRATO-
FLOOR molded fiberglass panel to be 20 to 30% more mar-
and-abrasion resistant and totally free of indentation! Inden-
tation tests, with compression pressures of up to 5000 lbs.
through an individual caster wheel, show that all panels
tested, except STRATO-FLOOR, had permanent identation.

STRATO-FLOOR panels, of course, are non-conductive
and light-weight and are available in plain colors or mottled
patterns.

SUB-STRUCTURE

For maximum strength, minimum deflection, the STRATO-
FLOOR sub-structure features the patented STRATO-TRI-
JACK, which utilizes the strength of the triangle in its design.

Conventional types of jacks in other elevated flooring
systems support the stringer and floor at one concentrated
point. The STRATO-TRI-JACK distributes support of the
stringer over a larger area, increases the load-bearing capac-
ity and provides greater strength and rigidity. Supports a
live load of 250 lbs. per square foot and a point load of 1000
Ibs. with at least 4 factors of safety. }4” galvanized steel
channel is the strongest sub-structure on the market.

CONTRACTOR-RELIABILITY

- g STRATO-FLOOR elevated flooring is sold and installed by

é 6 . STRATO-FLOOR, INC. or by licensed STRATO-FLOOR

distributors. They are reputable contractors, carefully se-

4 lected by STRATO-FLOOR and known for reliable and
- . conscientious work in the communities they service.

This is important. Before you contract for elevated floor-
ing-—get full details about STRATO-FLOOR. Write us for
further information and the name of your STRATO-FLOOR

v )})) o distributor.

D-FLOOR, INCORPORATEL

95 East 152nd S%reet s Cleveland 10, Ohic
| Phone: Llberty 1-420(

~)

5 «m»mmmg&»
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\ INSTANT

'EXTRA GOPIES
FOR COMPUTER PRINTOUT!

T ——

NEW FROM 3M: AI:TIDN CARBONLESS PAPER [THE INKS BUII.TIN']

Ever wlsh a four-part form could suddenly
become five? It can...with ACTION Brand
Paper. Here's an answer for those department
heads who are always asking: “Can | have five
copies this month, or how about 4, instead of
3, for the next 6 months only?*” For the first
time ... it is possible to get an extra copy right
on the printer as shown above. Simply feed a

single ply form of ACTION Brand Paper behind .

your present multiple-part form set and you’ll
pick up one more copy. No extra carbons..
nothing else is needed because the ink is built
right inside the paper. Simple impact of the
printer key creates permanent, precise and
perfectly clean images. Wouldn't it be nice to
have a few boxes of new ACTION Brand Paper
singles on hand for those extra copy needs?

And just think how convenient it would be if

all your continuous tabulating forms contained
ACTION' Brand Carbonless Paper — no carbon
paper decollating. You can even eliminate the
machine ribbon if it's costing too much and
creating problems.

IF.YOU HAVE HIGH SPEED PRINTERS MAIL THIS COUPON

NOW...OR CONTACT YOUR FORMS SUPPLIER

3M COMPANY, PAPER PRODUCTS DIVISION
ERTPANY DEPT. YAI-104, ST. PAUL, MINNESOTA 55119

SHOW ME how new ACTION Brand Paper will give me instant extra copies be-
hind my regular continuous tabulating sets. (] Have a form sales representative
call on me for a personal demonstration.

NAME TITLE

FIRM PHONE NO.

STREET.

CITY STATE. ZIP.

CIRCLE 29 ON READER CARD
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san francisco

Nowhere are the overworked cliches such as dynamic
change, dramatic growth, and bright prospects more
appropriate than when applied to the computer field. The
computer’s usefulness, while well established long ago,
continues to grow. The traditional computational tasks
are being performed with greater ease, speed, and
sophistication, fulfilling many of the expectations of early
workers in the field. Perhaps more dramatic and surprising,
however, has been the broadening of the areas of com-
puter application to new tasks, many not of scientific
or business orientation. The newer applications are, in fact,
materially affecting the conduct and content of contem-
porary society.

In some instances, the use of computer techniques
in unusual areas comes as a greater surprise to the com-
puter expert than to the layman, perhaps because of the
expert’s awareness of the technical difficulties which have
to be overcome. It has become increasingly important to
maintain close contact among all elements of the computer
field since, as the field grows in diversity, it shows signs
of fragmenting into narrow areas of specialization.

A link shared by all of the areas of special interests is
the American Federation of Information Processing Socie-
ties, which is composed of societies representing the full
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CONFERENCE
WELCOME

by DR. RICHARD |. TANAKA

scope of the computer field. Consistent with the objectives
of AFIPS, the 1964 Fall Joint Computer Conference has
been planned with the intent of providing a medium for
the exchange of information among all of the specialty
areas. While meetings and published material both
are available in liberal doses, the Joint Computer Con-
ferences, which in various forms span the past 12 years,
continue to provide a unique opportunity for the sharing
of ideas on common problems.

As evidenced by past volumes of the Proceedings of the
Joint Computer Conferences, much of the significant work
in the field has been presented and discussed in detail at
these meetings. As a result, the Proceedings contain a
sizable portion of the technical history of the information
technology field. The other major activities at the con-
ferences, particularly the exhibits and panel discussions,
have a more transitory role but are of similar importance
in their influence on the future.

The Conference Committee has provided the framework
for what is intended to be a meeting of unique value.
The plans for the technical program, exhibits, formal
and informal discussions, and special events have been
made. To successfully execute these plans, the participa-
tion of the attendees is, as usual, of essential importance.

DATAMATION



CONFERENCE
PARTICULARS

Those who left their heart in San Francisco will have a
chance to go back and find it when the Fall Joint Com-
puter Conference convenes there on October 27. There
might even be a hint of morning sunshine as registrants
tread groggily in their daily exodus from conference head-
quarters at the Jack Tar Hotel, up Van Ness St., behind
City Hall, across the mall to the Civic Auditorium. At
times like these, one wonders what it is that the Ameri-
can Federation of Information Processing Societies could
provide on a twice-a-year basis to entice some-3,000
people away from their desks.

New this year is a session to be held each day of the
conference, “Very-High-Speed Computers 1964—The Man-
ufacturers’ Point of View.” This could prove to be the high
point of the three-day meeting if the manufacturers
address themselves from the podium with the solemnity
and candor found in a confessional. It may be asking too
much, however, to hope that the speakers will cover
design compromises and the motivations behind them.
But it should be a highly edifying session. Other sessions
of general interest include “Management Applications of
Simulation,” “Input and Output of Graphics,” and “Non-
Numeric Information Processing.”

Open to the general public, the FJCC registration fees
are $10 for members of sponsoring organizations (Assn.
for Computing Machinery, Institute of Electrical and Elec-
tronics Engineers, Simulation Councils Inc., American
Documentation Institute, and the Assn. for Mechanical

October 1964

Translation and Computation Linguistics). For non-mem-
bers, the fee is $20, and for full-time students, $3. The fee
includes admission to the technical sessions, exhibits, and,
for members and non-members, a copy of the Conference
Proceedings.

registration hours

The registration booth will be open at the hotel from
6 to 10 p.m. on Monday, and on Tuesday from 7:30 to
10:30 a.m. At the Civic Auditorium, hours are from 6
to 10 p.m. on Monday. Thereafter, the booths open at
8 a.m., closing at 6 p.m on Tuesday, 5 pm. on Wednesday,
and at noon on Thursday :

The exhibits area, in Brooks Hall in the.Civic Center,
will be open from 11 a.m. to 5:30 p.m. on Tuesday, from
10 a.m. to 6 p.m. on Wednesday, and from 10 a.m. to
5:30 p.m. on Thursday.

There are also two evening sessions scheduled, several
others that are not. On Tuesday, from 8 to 10 p.m., a
panel discussion on “Training for the Computer Field”
will be chaired by Ned Chapin. And on Wednesday,
following up on the formal, afternoon session, a panel
discussion on the “Input and Output of Graphics.”

Always worth looking into are the movies screened
at the Computer Science Theatre. Scheduled are some 40
films, two-thirds of which are new and the remaining
selected from among the best at the last JCC’s in Las
Vegas and Washington, D.C. ]
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VICTOREEN INSTRUMENT CO.

Cleveland, Ohio
Booth No. 109

Pulse height analyzers and analog-to-
digital converters will be shown. The
latter are available in both BCD
(400/1600 words) or binary (10-bit)
versions. At constant line voltage, the

device is stable to within 0.4% per
20°F within the range of 25-130°F.
Computing capabilities of the pulse
height analyzers are given as integra-
tion and digital data differentiation.

Variety of output codes includes

ASCIIL
CIRCLE 225 ON READER CARD

INFORMATION INTERNATIONAL INC,
Cambridge, Massachusetts

Booth Nos. 111-113

The recently-announced Program-
mable Film Reader-2 can read and
process most conventional film sizes,
either continuous strips or cut nega-
tives. Using a programmed light
source, rather than a flying spot scan-
ner, the system reportedly can distin-
guish more than 268-million points
over an 0.8-inch square. Reading
speed over the field of view is 0.01

second.
CIRCLE 226 ON READER CARD

STRAZA INDUSTRIES

Las Vegas, Nevada

Booth No. 448

Being introduced is an off-line micro-
film printer. Model 1201 accepts six-
bit characters from most tape drives,
and operates in plotting and type-
writer modes. The page holds 68 lines
of 132 characters each. Optional de-
vices include symbol and line genera-
tors, hard-copy camera, and forms
projector. Operating speed of the

printer is 62,500 symbols per second.
CIRCLE 227 ON READER CARD
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RECORDAK CORP.

New York, New York

Booth Nos. 146-150

A table-top processor for 16mm and
35mm microfilm is being demon-
strated. The Recordak Prostar Film
Processor obviates the need for dark-
room facilities, requires only normal

water supply/drain facilities. Weight:
90 Ibs. Handling any length film inter-
changeably from two to 100 feet, the

processing rate is five feet per minute.
CIRCLE 228 ON READER CARD

RADIATION INC.

Melbourne, Florida

Booth Nos. 433-437

Up to 64 analog inputs can be multi-
plexed with a single programmer, us-
ing the 5416 multiplexer and the 5710
programmer, two products introduced
at Wescon and being demonstrated
at the FJCC. Signals to the gates of
the multiplexer can be single ended,
differential, or a combination, and the

sampling rate for two or more chan-
nels is 50KC. Other products to be

shown: A-D converters, Data/Tel

converter, test message generator.
CIRCLE 229 ON READER CARD

PRODUCT

STROMBERG-CARLSON DIV,

GENERAL DYNAMICS CORP.

San Diego, California

Booth Nos. 138-144

Being introduced is a Computer
Page Printer. The S-C 4400 prints
alphanumeric information on-line or
off-line on either 16 mm microfilm
for cartridge retrieval use or 35 mm
for aperture card mounting. Speed
is 62,500 cps. A projection system
can automatically superimpose maps,
business forms, etc., over any film
frame. Current plans are to go on-
line to a Univac 1050 and, cooperat-
ing with booth-neighbor Recordak,
demonstrate a complete computer-to-

microfilm-to-storage-retrieval system.
CIRCLE 230 ON READER CARD

SCIENTIFIC DATA SYSTEMS

Santa Monica, California

Booth Nos. 128-132

An operating system that includes the
cartridge

930 computer, Magpak

tape unit, and a 100-cpm card reader
is being displayed for the first time.
The system will batch process pro-
grams in a variety of languages inter-
changeably and without manual inter-
vention, operating under control of a
monitor routine. Also new: A-D and
D-A converters with integrated cir-
cuitry.
CIRCLE 231 ON READER CARD

POTTER INSTRUMENT CO., INC.
Plainview, New York

Booth Nos. 315-319

Being introduced is a mass random
access storage device using closed
loops of mag tape in a removable
cartridge. The RAM, model TLM-

DATAMATION



4505, has a storage capacity in excess
of 50 million alphanumeric characters,
and is said to be 50% faster in all
modes of operation than any pres-
ently-used system. It provides a
check-read-after-write capability. Also
new: nine-channel record/playback
head compatible with the 360 and

ASCII requirements.
CIRCLE 232 ON READER CARD

AUTONETICS Div.,

NORTH AMERICAN AVIATION INC.
Anaheim, California

Booth No. 131 :

A 13-pound microelectronic comput-
er, the D26]-1, will be operating,

accessing words from core in two
usec. Memory is expandable from
1-16K (12 or 16-bit) words, and
memory cycle time is six usec. I/O
available are shaft, incremental, re-

solver, voltage, discrete, character
and whole word. Smallest in the
Monica family, the hardware occu-

pies 0.15 cubic feet of space.
CIRCLE 233 ON READER CARD
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FABRI-TEK, INC.

Minneapolis, Minnesota

Booth Nos. 417-421

Being introduced are a mass memory
concept, plug-in integrated memory
system, and the availability of the al-
ready-announced 150-nsec thin-film
system without electronics. The big
memory is an eight-usec core unit with
18.9 megabits in a stack of 64 planes;
each plane measures five feet by 13
inches. The plug-in unit uses inte-
grated circuits in the logic and comes

with full electronics.
CIRCLE 234 ON READER CARD

KLEINSCHMIDT DIV., SCM CORP.
Deerfield, lllinois
Booth Nos. 302-304

Being introduced is an automatic
data set with page printer, keyboard,
tape perforator and tape reader. Data
acceptance rate of the model 321 is

up to 400 words per minute (40 cps),
and the unit receives 5,6,7, or 8-level
codes in serial or parallel. Mode

" switches permit its use as a sending

or receiving device, 1/O unit, or as a

paper tape preparation console.
CIRCLE 235 ON READER CARD

CALIFORNIA COMPUTER PRODUCTS INC.
Anaheim, California

Booth Nos. 428-432

Being introduced is a plotting system
with both half step (.005 inch) and
full step (.01 inch) capability. A fast
slew capability is available optionally.
Features of the model 770 tape drive
and model 765 plotter include: high-
speed plot search with visual display

of the plot address, single plot or
continuous (multiple) plot modes,
pen position controls, alpha, numer-
ic, or special characters drawn at any

angle, and selection of plotting paper.
CIRCLE 236 ON READER CARD

RHEEM ELECTRONICS

Hawthorne, California

Booth No. 436

Being introduced is a 700-cps paper
tape reader and a matching tape
spooler. A photocell unit, the RR-702
is available in unidirectional and bi-

directional models. Rewind speed is
200 ips, and included are self adjust-
ing brakes, no-tape and broken-tape
sensing, and electronic noise suppres-
sion.

CIRCLE 237 ON READER CARD



THE

EXHIBITORS

EXHIBITOR Booth

Adage, Inc. .......... ... ..., 345-349

Cambridge, Massachusetts

Aeronutronic, Division of Philco
Corporation ............... 210-212

Newport Beach, California

American Telephone & Telegraph

Company .......l..c.oueuan 239-245
New York, New York
Anelex Corporation ........... 246-250
Boston, Massachusetts
Ault, Inc. ................... 125-127
Minneapolis, Minnesota
Beckman Instruments, Inc.,

Computer Operations ....... 102-110
Fullerton, California .......... 201-209
Beckman Instruments, Inc.,

Systems Division ........... 450-611
Fullerton, California

 Benson-Lehner Corporation ... .502-503

Van Nuys, California .
Brush Instruments ............ 229-231
Cleveland, Ohio

California Computer Products,

Inc. ..ooviiiiiiiii, 428-432
Anaheim, California
The Calma Company.......... 434

Los Gatos, California
Cambridge Communications

Corporation ................ 501
Cambridge, Massachusetts
C-E-I-R, Inc. ................ 134-136
Washington, D.C.
Collins Radio Company........ 202-208

Dallas, Texas
Computer Control Company,

Inc. ...l 143-147
Framingham, Massachusetts
Computer Sciences Corporation. . 335

El Segundo, California
Computers and Data Processing

& Data Systems Design. ... 133

New York, New York

Conductron Corporation . ...... 233
Ann Arbor, Michigan

Control Data Corporation. ... ... 214-220
Minneapolis, Minnesota ’
Cybetronics, Inc. ............. 415
Waltham, Massachusetts

Data Disc, Inc................ 115
Palo Alto, California

DATAMATION Magazine ..... 141
New York, New York

Datamec Corporation .......... 235
Mountain View, California _ '
Data Processing Digest, Inc. .. 611
Los Angeles, California

Data Products Corporation. . . ... 330-332
Culver City, California......... 427-431

Data Systems, Inc., Sub. of

Union Carbide Corporation. ..311-313
New York, New York
DI/AN Controls, Inc.. ......... 242-244
Boston, Massachusetts
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Digital Equipment Corporation. .334-340
Maynard, Massachusetts
Dymec, Division of Hewlett-

Packard Company .......... 342-344
Palo Alto, California

Electronic Associates, Inc....... 116-122
West Long Branch, New Jersey. .215-219
Electronic Memories, Inc........ 312-316

Hawthorne, California
Engineered Electronics -

Company ......cvvvnvnvennn. 337-339
Santa Ana, California

Fabri-Tek, Inc. ............... 417-421
Amery, Wisconsin
Ferroxcube Corporation of

America . ... .o, 329-333
Saugerties, New York
Friden,Inc. .......coovvvunn.. 439-443

San Leandro, California

General Electric Computer

Department ................ 412-422
Phoenix, Arizona
General Kinetics, Inc... .. e 318-320

Arlington, Virginia

Hughes Aircraft Company. ... .. 408-410
Culver City, California

IBM Corporation ............. 230-240
White Plains, New York

Indiana General Corporation. . ..606-607
Chicago, Illinois

Information International, Inc....111-113
Cambridge, Massachusetts

Invac Corporation ............ 405-407
Waltham, Massachusetts

Kleinschmidt Division of SCM

Corporation . ............... 302-304
Deerfield, Illinois

Librascope Group, General

Precision, Inc. ............. 601-604
Glendale, California
Litton Industries ............. 112

Beverly Hills, California

Micro Switch, Division of
Honeywell, Inc. ............ 341-343

- Freeport, Illinois

Milgo Electronic Corporation. . . .401-403
Miami, Florida

The National Cash Register

Company ...........coenn. 301-305
Dayton, Ohio
North American Aviation, Inc.. .. 131

El Segundo, California

Omnitronics, Inc. ............. 121-123
Philadelphia, Pennsylvania

Packard Bell Computer. ........ 149-151
Santa Ana, California

Potter Instrument Company, Inc..315-319
Plainview, New York = - = -

Prentice-Hall, Inc. ............ 610
Englewood Cliffs, New Jersey

Radiation, Inc., Products

Division ................... 433-437
Melbourne, Florida
RCA Electronic Components

& Devices . ....oovivninn. 505-506
Harrison, New Jersey
Recordak Corporation ......... 146-150
New York, New York
Rheem Electronics ............ 436

Hawthorne, California
Rotron Manufacturing Company,

Inc. voviiiiii i 117-119
Woodstock, New York
Royal McBee Corporation. .. .... 308-310

New York, New York

Scientific Data Systems, Inc.....128-132
Santa Monica, California

SCM Corporation ............. 306
New York, New York

Soroban Engineering, Inc....... 346-350
Melbourne, Florida

Straza Industries ............. 448

Las Vegas, Nevada
Stromberg-Carlson Division of

General Dynamics .......... 138-144
San Diego, California

Systron-Donner Corporation .. ..507-508
Concord, California

Tally Corporation ............. 608-609
Seattle, Washington

Telemetrics, Inc. ............. 409-411
Gardena, California

Teletype Corporation .......... 247-249
Skokie, Illinois

Texas Instruments, Inc......... 237

Houston, Texas
Transistor Electronics

Corporation ................ 504
Minneapolis, Minnesota

UGC Instruments, Division of
United Gas Corporation. ... .. 307-309
Shreveport, Louisiana

Victoreen Instrument Company. . 109
Cleveland, Ohio

Westinghouse Electric

Corporation ................ 129
Pittsburgh, Pennsylvania
John Wiley & Sons, Inc......... 413

New York, New York
Wyle Laboratories, Products

Division .........oooiien... 509-511
El Segundo, California

ZeltexInc. .. .ovvneinnnnnn 211
Concord, California
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Along with the tame pirates thought to be behind
the recruitment forces preying on technical con-
ferences, greatly suspect by management are the
purveyors of high-living who inflate the expense accounts
of their convention stags. How is it that mild Pete Mc-
Queeter, who brown-bags it to work on his hand-me-down
Schwinn bike, suddenly develops the tastes and capacities
of a Lucius Beebe when he encounters the gastronomic
wonders of an American metropolis? And despite several
perfectly adequate meals on the conference ticket and “Con-
tinental Breakfast Available at No Charge” at his motel!

An answer might be that Pete’s wife is a “basic” sort of
girl and clever with left-overs. Then, too, Pete’s sobersides
attendance at the technical meeting tends to create strange
hungers for soothing jiggers and five-course sustainments
outside his normal pattern of things.

San Francisco, where the 1964 Fall JCC will find many-
splendored welcomes, polished glasses and entrees well
Frenchified, is famous for the thrills, frills and trills, in
the upper registers of the gastronomic scale. The dining
places with all the awards ask and deserve the prices that
help control the traffic. Others perform gaudy stunts instead
of service, and complete the insult with tabs in about the
same proportion as the hostess’s bosoms.

San Francisco, then, is a convention city . . . and some-
thing more, after generations of feeding men on the four-
square and pleasing all their appetites for the mild-and-
mellow and the raw-and-raging. As a port city, San Fran-
cisco has a history of catering to the educated tastes of
travelers on low budget or per-diem allowances. Many are
the little places that provide substantial and tasty fare with-
out appearing to need the extra incomes from bars and
checkrooms. Some of them are long-enduring and some,
like ‘the luna moth, have a short season and die of the
exhaustion of trying to fulfill bright hopes.

To dispense with the downtown filling stations first, it
* should be brought to the attention of the uninitiated that
sheet-glass fronts and cafeteria lines don’t mean the same

DINING IN SAN

by BILL ESTLER*

things in San Francisco as elsewhere. Sound meals in good
variety for under $2.50 are the custom of such as Carl
Wilke Cafeteria (711 Market), Clinton Cafeteria (1059
Market), Harvey’s Kitchen (Geary at Mason), Milton F.
Kreis (Geary at Powell), Moar’s Cafeteria (33 Powell—
with the Benny Bufano murals), Sear’s Fine Foods (529
Powell), Townsend’s (129 Geary) and any of the Foster’s
Restaurants (30 locations and open 24 hours in downtown
locations) and Manning’s Coffee Cafes (five downtown
places—6:30 a.m. to 9:30 p.m. at 347 Geary and 891
Market).

Over 80 inventions on the hamburger are offered at the
Hippo (2025 Van Ness), with each exotic plate something
like an adventure at Disneyland. Zim’s serves hamburgers
only at American versions of stand-up sidewalk cafes (be-
tween 11:30 a.m. and 3 a.m.) at Van Ness and Geary, at
Market and Tenth and three other outlying locations. The
Big Horn at 808 Geary sets out to satisfy the big, honest
appetite and does so very well, from noon to midnight.

The “little adventure” houses are mostly modestly priced
and convenient to the JCC at Civic Center. But most of
them are about as satisfying as a Gray Line Tour, a peek
and a peck here and there and leaving much to be desired.
Probably the best: Little Bit of Sweden (572 O’Farrell—
around $3.75 tops), Little Old Vienna (579 Geary), Little
Bavaria (1470 Market) and Little India (40 Jones). Tip
for those who want a real adventure with James Bond at
the next table: the Cairo at 77 Fourth Street—south of
Market and south of Suez in feeling. Here abides the
heartiest soup in town, flavorsome marriages of meat and
rice (some wrapped in grape leaves), and the coffee
carries a sediment resembling the Mississippi at its delta.

Tommy’s Joynt, adjoining the Jack Tar on the downside of
Van Ness, has several kinds of celebrity: a red-shellacked
gaudiness outside, a wondrous variety of gimcrackery and
food inside (as glimpsed in the current movie “Good
Neighbor Sam”), buffalo steaks and hamburgers, and prices
as sensible as the staples to which attached.

*Mr. Estler is a member of the San Francisco branch of the international
Wine and Food Society, and is a public relations consultant to the elec-
tronics industry.
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But it is at its North Beach area that San Franc1sco per-
fumes the doorways of its little restaurants with the redo-
lent scents of foreign cookery at its best. Here and there
$2.50 will get you five courses and house wine or draft beer.
Where Chinatown fades into the Columbus Avenue trans-
verse the ample style and gusto of Italian pranzi take over.
These are among the best (and you might have to sit with
another party or a stranger at some): New Pisa (1268 Grant),
Gold Spike (527 Columbus), Green Valley (510 Green),
Des Alples (732 Broadway), Elu’s Basque Restaurant (781
Broadway), Buon Gusto (555 Broadway), Montclair (550
Green) and the New Tivoli (1436 Grant).

The Spaghetti Factory (478 Green) makes up with a
spurious Bohemian Old Curiosity Shop atmosphere for the

lack of true character in its pastes and sauces—but it is -

great fun and cheap and the Kaffe Fassett mural is the
current tour de force of North Beach.

Nothing but controvery arises from an appraisal of the
Oriental houses. The new favorite is Cho-Cho (1020
Kearny), if you are lucky enough to get a place at the
counter and watch the preparations. Yamato, also Japa-
nese, is at 717 California and perhaps the oldest and best
respected in the West. Lately too many of the exotic estab-
lishments have been redecorating in a heavy handed way
and adding the costs of their Hollywoodian settings to the

October 1 964

after 5:00
for less than 5.00

tourist’s dining tab. Ritualistic food can be very costly in
Chinatown, but good food can be chosen from the a la
carte side alone (fortune cookies are not very nutritious
anyway, and your reporter has yet to encounter the
Mysterious Stranger with all the loot promised lo these
many years). Kan’s (708 Grant), Tao Tao (675 Jackson),
Imperial Palace (919 Grant) and Nam Yuen (740 Wash-
ington) are still the great names and best bargains for
selective dining.

San Francisco, alas, mistreats its most delicate resource,
seafood, at the bargain level. None of the Fisherman’s
Wharf places is very good or bad. Short-order treatment,
disguising sauces and a little showmanship simulate the
wonders available at the higher reaches of gastronomy
and their attendant prices. However, October is an “R”
month and when the Bay breezes carry a chill and the
hungers are hearty and the companionship cheerful there
is economical feasting to be had. Bon apetit! u

When the evening mists of October settle over North Beach,
the lower levels of Telegraph Hill look like this, toward
Russian Hill beyond. In these sidestreets may be found some
of the best dining in San Francisco—honest food at honest
prices! A

Charles W. Sanders
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Sarnoff Piel

FEATURED
SPEAKERS

keynote speaker — o

The conference opens at 10 a.m. Tuesday in the Main
Arena where, incidentally, the experimental sessions on
Very High-Speed Computers will be held each day. The
keynote speaker will be Brig. Gen. David Sarnoff, board
chairman of RCA. Gen. Sarnoff made news recently
with his prognostication: “In the future, it will be techni-
cally feasible for voting to be done in the home . . . The
balloting would be done through television, the computer-
ized telephone, standard and high-speed phone circuits of
regional and national computers.”

luncheon speaker

Featured speaker at the Conference Luncheon on Wednes-
day, at the Jack Tar Hotel, will be Gerard Piel, publisher
of Scientific American. Title of his talk: “The Computer
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Aiken

as Sorcerer’s Apprentice.” Holder of numerous honorary
doctorates, Piel was formerly science editor of Life maga-
zine.

Goode memorial award -

Also at the Conference Luncheon, the first presentation
will be made of the Harry Goode Memorial Award, estab-
lished by AFIPS to honor a leader in data processing. The
recipient is Dr. Howard H. Aiken, professor emeritus
of Harvard Univ., for “original contributions to the devel-
opment of the automatic computer—in particular, for
development of ‘the Harvard MARK' I, the first large-
scale general purpose automatic digital computer ever
put into operation. . .” ]
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SOCIALLY-
ORIENTED
SESSIONS

For the socially conscious and “automation”-sensitive, two
interesting sideshows at the carnival of computing capers
are scheduled. On Wednesday night, a Social Implications
symposium. The title, in brief: “Plans, Procedures and
Constructive Suggestions on What to Do to Minimize
the Dislocations to be Expected in the Transition from
the Society of Today to the Computer-Automated Society
of the Future.”

During all three days, there will again be a special

FOR
THE LADIES

Special tours and excursions around the Bay area have
been planned with the woman in mind.

Tuesday afternoon

Lunch: in Chinatown

Tour: Buddhist temple

Nom Ku School, where children study the Chinese
language, calhgraphy, history and Confucian philosophy
at the end of the regular school day.

Tuesday evening

Conference cocktail party: Jack Tar Hotel

Wednesday

Visit: Univ. of California Medical Center, including
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and separate program on computers for local students
and teachers. Not open to conference registrants, these
sessions are one of the finer offshoots of the JCC’s. In
three one-day sessions, facilities for exposing 1,200 local
scholars to computing will be made available; two small-
scale computers will be operating, demonstrations held,
and talks given by authorities from business, science, and
education. n

its research laboratories, computer facilities, physical
therapy department.

Fashion: the White Stag, San Francisco

Visit: Takahashi Import Shop, San Francisco

Thursday

Trip: Tiburon, waters-edge town on the Belvedere
Peninsula ‘

Lunch

Trip: Sausalito, art colony and crafts center

Shopping: in Sausalito
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COMPUTER OR COMPUTER-GENERATED TAPES

Announcing the S-C 4400 printer

Speeds record retrieval, saves c¢
coding and recording computel

For the organization that handles large volumes
of computer-generated records which must be avail-
able for fast retrieval, the new S-C 4400 can greatly
increase the efficiency of the storage and retrieval
system. The S-C 4400 records computer informa-
tion on microfilm, which not only occupies less stor-
age space, but also lends itself readily to modern
high speed retrieval of data. It is possible, for
example, to locate one page out of a million and
display it for viewing in only 15 seconds using
these systems.

Eliminates Costly Steps: The S-C 4400 simpli-
fies data processing by taking information from
a computer and recording it directly on 16mm film
for cartridge storage systems or 35mm film for
aperture cards. The high speed recorder elimi-
nates costly steps in the process of converting com-
puter data into miecrofilm. 1. By operating on-line
with the compiuter, there is no need to produce
magnetic tape. However, the S-C 4400 can oper-
ate from computer-generated tape if desired. 2. The
need for a paper printer is eliminated since selected

' §-C 4400 PRINTER

pages can be produced on paper from the microfilm
when required. 8. The tasks of manually handling
paper and magnetic tapes are also eliminated. 4. In
addition, microfilming and coding the output is
accomplished automatically by the S-C 4400.

High Speed: Operating at printing speeds of
62,500 characters per second, the S-C 4400 elec-
tronically translates digital computer codes into
ordinary language and records it on film at a rate
of 50,000 pages per shift. Visual indexing codes
compatible with most semi-automatic and auto-
matic storage and retrieval systems are imprinted
on the film automatically by the printer. A forms
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slide projector is available to superimpose the
image of business forms over the film frames
under computer program control.

Insurance companies, financial institutions, util-
ities, government agencies and other organizations
which store large volumes of computer-generated
data are able to retrieve information almost
instantly when an S-C 4400 records the data
directly on film. A file drawer of film replaces an
entire storeroom full of paper and is much less
bulky than magnetic tape. Duplicate copies can
be made economically for separate, secure storage.
Cost of the film is much less than the cost of con-
sumable supplies for other storage systems. For
further information on how you can lease the
S-C 4400 for under $4,000 a month write
Stromberg-Carlson, Dept. E-45, P.O. Box 127, San
Diego, California 92112.

CIRCLE 30 ON READER CARD

STROMBERG-CARLSON
a oivision ofr GENERAL DYNAMICS

"W‘m@ %‘ﬁo@ ,ﬁﬂ({)}@ IP‘ﬁ%mu@rP

, ﬂ. !mamm‘hﬁ@ ﬁm @Ym@mt m
m% i@m.gt : L

D, Priintis ontipt r'l‘m.ram};rmmu"@mfﬂh_
nofpapeny cqetﬁ.:a T(:gﬁrfc.r‘]n

v (1)30 LA.KTWJS %.!iluwl fTilien feir @”Y:’ﬁ"lﬁ@‘
@@l o 1Gm !ﬂlﬂ) uﬁfr caji mmmgxs. 2
. ebems, IR

A ¢ Ch;‘l:;a gﬁh mgmm rsm, =(sEn i
ﬁfmﬁﬂl&”ﬂ?ﬁl\m : o

See the S-C 1400 at the Fall Joint Computer Conference



AND

NEXT

SPRING ...

IFIP

CONGRESS ’'65

7\'.]! 47 Big things are abrewing for conferencegoers, especially those with

a taste for things foreign. Hardware and personnel from the

L. 65
?ﬁgworldwide information processing community will be on hand in

New York City for the triennial meeting of the International Federation

for Information Processing, last held in Munich, Germany. The IFIP Con-
gress 65 and its exhibit, Interdata 65, will be held on May 24-29, 1965,
at the New York Hilton. It takes the place of next year’s Spring Joint.

The scientific aspects of the conference have been organized into an
orientation and a specialist program in an attempt to slant sessions to the
information scientist, as well as those in non-computer fields served by
information processing techniques. Both types of sessions will consist of
invited papers. The conference proceedings, too, will be split; one volume
will consist of delivered papers, as usual, and the second will carry dis-

cussions of the papers and summaries of panels and symposiums.

More than 5,000 people from some 50 countires are expected. IFIP is
a federation of technical and professional information processing societies
in 23 nations, including the U.S.’s AFIPS. ' [
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by DAVID R. BROWN

The technical program for the 1964 Fall Joint Computer
Conference has been planned to present and discuss
papers representing the broad scope of the computer
field. No theme has been selected in advance of the con-
ference. The program committee believes that the JCC
should be a general meeting where a good paper on any
aspect of information processing should be acceptable,
and where any serious worker in the field should find
some part of the technical program of special interest.

The composition of the program is not entirely the
result of filtering the response to the Call for Papers. Ses-
sion Chairmen, who were appointed in February, have
been working to promote outstanding papers and to help
select those papers which appear on the program. In ad-
dition, a series of experimental sessions is being presented
as a result of a direct solicitation of the larger manufac-
turers by the program committee.

In the experimental sessions, a three-hour period is
allowed for each manufacturer to fully describe the
system concept and goals of a particular line of equip-
ment. The purpose of the experimental sessions is increased
understanding and appreciation of new system -capa-
bilities by the allocation of more time for the discussion of
the complex hardware and software in these systems. In
addition to the manufacturer’s presentations, each experi-
mental session will be completed by a discussion led by
qualified computer users. The experimental sessions should
fill a lack that has been noted in recent JCC’s—a lack of
discussion of systems and system capabilities. Like any
experiment, this one has its uncertainties. These uncertain-
ties prevent the usual thorough advance publicity asso-
ciated with JCC events, but offer the possibility for a
rewarding experience to the conference-goer.

The regular technical sessions concentrate on various
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TECHNICAL
PROGRAM

aspects of information processing. Each presents advanced
work; no tutorial session is included. The Wednesday
afternoon session on graphical input and output is planned
to be continued in the evening to accommodate the many
papers on new developments in that field, and to allow
time for full discussion. The analog computer is well
represented in the program, and its practitioners appear to
be bridging the gap between the digital and the analog
computer. For example, a Wednesday morning session is
devoted to digital software for analog computation. A
Thursday afternoon session on non-numerical information
processing should not be overlooked. That session probably
best represents the avant-garde of the information-proc-
essing field. .

One.may ask: “Why should I attend the conference
when I can stay at home and read all of the papers in
the proceedings?” The answer is that the conference is
much more than thé published papers, and that one
won’t read all the papers anyway. At the conference, the
attendee spends a quarter or less of his time (probably
much less) listening to the technical papers. Most of
his time is spent in informal discussion. Ample opportunity
for informal discussion groups will be provided, and in
addition, panel sessions will be held on Tuesday and
Wednesday evenings at the Jack Tar.

Well over 200 persons have worked to create the tech-
nical program, including authors, panelists, referees, ses-
sion chairmen, and the program committee. It is a large
investment, and a similar investment will be repeated at
future JCC’s. Therefore, your comments will be very much
appreciated, directed to the session chairmen or the pro-
gram committee, verbally or by letter.

I am looking forward to seeing you in San Francisco.
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Very-High-Speed Computers, 1964—
The Manufacturers’ Point of View

University of California
Livermore, California

In past Joint Computer Conferences, computer systems
were described in bits and pieces by representatives of
the manufacturers in separate sessions. In this experimen-
tal session of the 1964 FJCC, the manufacturers of
recently-announced very-high-speed systems will be

given the opportunity of describing, each in a separate.

full session, their respective systems. The papers presented
will describe the basic system philosophy, hardware and
software characteristics, and, hopefully, the compromises
and trade-offs made in reaching the final design. For
the purpose of these sessions, very-high-speed computers
are defined as those capable of approximately one million
instructions per second. Each session will be completed
by a discussion of the computer presented, led by some
expert computer users. Finally, all systems will be dis-
cussed and evaluated by a panel of experts.

Programming Techniques and Systems

Chairman:

Lewis C. Clapp

Bolt Beranek and Newman Inc.
Cambridge, Massachusetts

=
M
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In this session, five authors discuss new techniques for
the handling of computer programs. As a common unify-
ing thread, each paper is concerned with a slightly differ-
ent aspect of the general problem of putting man in
closer and easier communication with a computer.

In the “CORC” paper, the authors show how the
programmer-computer interaction can be enhanced by
providing him with a compiler that not only detects but
also corrects errors.

In future systems, man will want to communicate with
machines in a number of different languages. The XPOP
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paper describes one technique that allows the user to
specify and operate with a’ wide class of meta-languages.

In the third paper the input language study is extended
to the problem of compiling natural language text into
teaching machine programs.

Time-sharing is one technique for facilitating man-ma-
chine interaction. Here we have the problem of writing
programs that can perform the same function simultane-
ously for a number of users such that each computation
may be in a different stage of completion. New methods
of control for such re-entrant programs are discussed in
the fourth paper.

Finally, in the CPSS paper, the author discusses one
method of assisting the programmer as he interacts with
the machine by providing him with a complete program-
ming support system.

CPSS—A Common Programming Support System
DusHaN BoreTa
System Development Corp., Falls Church, Virginia

Error Correction in CORC
Davip N. FREEMAN
IBM Corp., Endicott, New York

The Compilation of Natural Language Text Into Teaching
Machine Programs

Leonarp E. UHr

University of Michigan, Ann Arbor, Michigan

Method of Control for Re-Entrant Routines
GERALD P. BERGIN
IBM Corp., Los Angeles, California

XPOP: A Meta-Language without Metaphysics
Margk 1. HALPERN ‘
Lockheed Missiles and Space Co., Palo-Alto, California

 Expansion of Functional Memories

Chairman:

Gordon S. Mitchell

National Security Agency

Ft. George G. Meade, Maryland

Functional memories are memories which have been de-
signed for a primary function such as microprogram
storage, table look-up, high speed scratch pad, parallel
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search, and other uses. All of these functions have been
performed in the past by one memory, the main memory
or main computer store. These functional memories are
now becoming popular due to the overall guiding factor—
system performance per unit cost. System designers are
finding that these special memories can be efficiently
employed in the newer computer systems and that they
enhance the system performance per unit cost. In essence,
a heirarchy of high speed memories has evolved and be-
come prominent in the design of new computing systems.

Many papers have been written on electrically alterable
nondestructive readout memory elements and techniques.
However, few operating memory systems have been built
utilizing these elements or techniques. This is because
most memory elements do not have the optimum geometry
and/or material characteristics to provide practical operat-
ing margins when operated in an NDRO mode. The BIAX
element is one of the few elements which affords reliable
NDRO operation. The first paper in the session describes
a 1024 forty-eight-bit word NDRO BIAX memory having
a read cycle time of 100 nanoseconds and a write cycle
time of 5 microseconds. A significant feature of this mem-
ory is the BIAX array design which allows read current
rise times of 5 nanoseconds and a maximum delay through
the array of 10 nanoseconds.

Associative memories or content addressable memories
have received considerable attention. The parallel search
functions which they can perform has intrigued system
designers. The high cost per bit has limited their size to
about 1024-2048 words. Two papers are concerned, direc-
tly and indirectly, with associative memory techniques.
One paper discusses the implementation of search, re-
tricval, and writing functions in an associative memory
utilizing the BIAX as a storage element. A demonstration
model is described which employs a new mode of
opcration in the BIAX element. The other paper describes
a memory which is a combination of random access and
associative memory techniques. It is a mechanically
changeable, semi-permanent, 16,384 twenty-bit word mem-
ory which is content addressable to 1024 data planes, each
containing 16 words which are randomly accessed. Each
data plane is a thin printed circuit which is inductively
coupled to both read and sensing solenoids. The cycle
timo of this memory is 2 microseconds.

The workhorse memory or large high-speed random
access memory in a computer system has always employed
ferrite cores. Where cycle times of less than 1 micro-
second are required, it appears that magnetic thin films
will become the principal memory element. The deciding
factor between magnetic thin film and ferrite core
memories of this type will be cost per bit. One paper
describes a 16,384 fifty-two-bit word magnetic thin film
memory having a cycle time of 0.5 microseconds and an

access time of 0.3 microseconds. This is the fastest main
memory which has been publicly announced.

The transmission line approach to the design of sub-
microsecond memory arrays is very important. One paper
describes a 1024 one-hundred-bit word memory which
utilizes two ferrite cores per bit operating in a partial
switching mode. The cycle time of ‘the memory is 0.4
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microseconds and is a result of careful attention paid to
the transmission line properties of the common sense-digit
lines. :

Since these papers are published in the conference
proceedings, the authors have been asked to summarize
their papers and present more information on the signifi-
cant features of their papers as well as any recent data
that was not available at the time of publication.

A 10Mc NDRO BIAX Memory of 1024-Word, 48-Bit-per-
Word Capacity

WirriaMm I. PyrLe, RoBERT M. MACINTYRE, AND THEO-
pORE E. CHAVANNES

Philco Corp., Newport Beach, California

Associative Memory System Implementation and Char-
acteristics ‘

J. E. McATEER AND J. A. CAPOBIANCO

Hughes Aircraft Co., Fullerton, California

R. L. KorPEL
North American Aviation, Anaheim, California

A 16K-Word, 2Mc¢ Magnetic Thin Film Memory
Eric E. BirtMANN
Burroughs Corp., Paoli, Pennsylvania

A Semi-Permanent Memory Utilizing Correlation Address-
ing

Georce G. Pick

Sylvania Electric Products, Inc., Waltham, Massachusetts

A 105-Bit High-Speed Ferrite Memory System—Design and
Operation

Hirosai AMEMIvA, THomas R. MAYHEw AND RICHARD
L. PrYor

RCA, Camden, New Jersey

Training for the Computer Field
Panel Session

Chairman:

Ned Chapin

Data Processing Consultant
Menlo Park, California

An informal but comprehensive survey of the state of the
art will be made in the special session “Training for -the
Computer Field.” The invited participants will cover the
type and content of the training done at three educational
levels, and the newer instructional devices available, in-
cluding television, programmed texts, and selected on-the-
job experience.

The two parts of this special session are short oral sum-
maries of the papers which will be available for distribution
at the meeting, and a moderator-led audience-participa-
tion discussion. Programmers, system analysts, and others
from the computer field are expected to be in the gudience,
as well as education and persons concerned with training
in aspects of computer use.

Invited participants for this special session include:

Jesse K. Peckenham, Oakland City Unified School Dis-
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SESSION HIGHLIGHTS . ..

trict, on “Mathematics Oriented Computer Training in
High Schools.”

Dr. Thomas Clements, IBM Corp., and Ken Swallow,
College of San Mateo, on “Survey of Junior College Com-
puter Training in Northern California.”

Dr. George Forsythe, Computer Sciences Division of
Stanford University, on “Computer Sciences Training at
the University Level.”

Ken Inman, Honeywell, on “Programmed Text Materials
for Computer Training.”

Walter Mara, University of California at Davis, on “TV
Instruction in Computer Training.”

Dr. M. G. Howat, Cornell Aeronautical Laboratories,
on “The Graduate Assistant as a Computer Training Posi-
tion.”

It is anticipated that modifications will be made in the
tentative agenda summarized here, partly to reflect any
changes in the availability of the participants, and partly
to coordinate this session closely with the special program
for high school and college students being conducted
each day at the conference.

New Computer Organizations

Chairman:
Harwood G. Kolsky
IBM Corporation
Stanford, California

Although cynics may- claim that there is nothing new in

computing any more, this is really very far from the truth.
There are many new things, particularly if one takes the
proper combinatorial point of view which allows new
_ structures to arise from old elements. The papers presented
here show that several new computer organizations are
arising from the direct extension of traditional designs
into new technology. Some new designs come about
through the rapid trend toward communications-based sys-
tems. Some are new because they have re-discovered old
solutions to new systems problems. (Witness the resur-
gence of delay line storage designs). Some are new by
building on powerful, but largely unexploited concepts;
e.g., content-addressable storages provide many unusual
solutions to old problems. The old technique of micro-
programming is now being extended and developed to a
point where several entirely different computers can put
on “microcode costumes” and masquerade as other new
computers, almost completely dlsgmsed from the world of
computer users.

New computer designs must follow an uneasy path be-
tween the soaring heights of theoretical possibilities and
the abysmal depth of practical marketing and manufac-
turing realities. The papers in this session, as the titles and
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authors” affiliations imply, range from theoretical to prac-
tical, from government supported to commercial, from
small scale to mammoth efforts both domestic and foreign,
They all possess, however, the characteristic of being new
in one of the senses mentioned above.

Before the session ends, the audience will be invited to
comment on the papers or present their own points of
view.

An Associative Processor
RicHARD G. EWING AND PAuL M. Davies
Abacus Inc., Santa Monica, California

A Hardware Integrated General Purpose Computer/
Search Memory

R. G. GaLL

Goodyear Aerospace Corp., Akron, Ohio

A Bit-Access Computer in a Communication System
Epmunp U. CoHLER AND HARVEY RUBINSTEIN
Sylvania Electric Products, Inc., Waltham, Massachusetts

Very High Speed Serial and Serial-Parallel Computers—
HITAC 5020 and 5020E

K. MURATA AND KiSABURO NAKAZAWA

Hitachi Central Research Laboratory, Tokyo, Japan

IBM System/360 Engineering

J. L. BrowN, PETER Face, J. W. FAIRCLOUGH J. GREENE,
J. A. Hxpp anp P. N. STOUGHTON

IBM Corp., Poughkeepsie, New York

Management Applications of
Simulation

Chairman:

Peter R. Winters

Graduate School of Business
Stanford University
Stanford, California

Each of the papers in this session describes a simulation
program. One is a simulation of data processing systems,

DATAMATION



themselves, including both software and hardware alterna-
tives, for design and operation analysis and evaluation.
The other two are simulators for dealing with important
management problems: one for the operating problem
of scheduling and control in a large job shop, the other
for the planning and design problems of constructing a
telephone communications network, and for the analysis
of operating rules for the network.

In each of the three cases, simulation was used be-
cause other techniques could not capture in a useful way
the complex set of relationships needed to describe and
deal with the situations. This points out the need to devel-
op better theories, both of data processing itself and of the
theoretical applications of management science. It also
points out the need to develop further both simulation as
a theoretical device, and languages for expressing and
using simulations,

UNISIM—A Simulation Program for Communications Net-
works ‘

LesTer A. GIMPELSON AND JosepH H. WEBER

Bell Telephone Laboratories, Inc., Holmdel, New Jersey

The Data Processing System Simulator (DPSS)

Donarp D. Rubie, MicHAEL I. YoucHAH, AND EDWARD
J. Jounson "

System Development Corp., Paramus, New Jersey

The Use of a Job Shop Simulator in the Generation of
Production Schedules

DonaLp R. TRILLING

Westinghouse Electric Corp., Pittsburgh, Pennsylvania

Digital Software for Analog
Computation '

Chairman:

Ralph Belluardo

United Aircraft Corporation
East Hartford, Connecticut

This session emphasizes the growing interest in utilizing
digital computers as simulators. of analog computers, and
as aids in synthesizing analog computer programs. and
verifying results. Specifically, this requires development
of digital software or languages so that effective use of
digital processors can be realized in analog-computation
environments.
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Two papers discuss software packages that substantially
aid in the preparation and checkout of analog com-
puter programs. The remaining paper describes a lan-
guage that serves to permit analog-like operation of a
digital computer. These papers present widely different
views of the relationship of digital computers to what
have been considered analog computer problems. An
articulate and knowledgeable panel will discuss the con-
cepts portrayed, and participation from the floor will be
encouraged. ‘

HYTRAN—A Software System to Aid the Analog Pro-
grammer

WoLFGANG OCKER AND SANDRA TEGER

Electronic Associates Inc., Princeton, New Jersey

PACTOLUS—A Digital Analog Simulator Program for the
IBM 1620

RoBerT D. BRENNAN aND HarrLAN Sano

IBM Corp., San Jose, California

MIDAS—How It Works and How It’s Worked
Harry E. PETERSEN .
Digital Computer Facility, Wright-Patterson AFB, Ohio

F. J. Sansom, R. T. HARNETT, AND L. M. WARSHAWSKY .
Analog Computer Facility, Wright-Patterson AFB, Ohio

Input and Output of Graphics

Chairman:

Donn B. Parker

Control Data Corporation
Palo Alto, California

Graphics is an exciting word in automatic information
handling vocabulary. Other words such as on-line, real-
time, remote console, time-sharing, man-machine commu-
nication, hybrid systems, storage and retrieval, parallel
processing and list structures are terms associated with
graphics which describe a new mode of computer use
for many existing and new applications. Explicit graphical
forms of data are being associated with computer-aided
design, handwriting recognition, engineering drafting,
topography and animated cartooning.

Card and paper tape readers and punches, plotters,
line printers and typewriters have been the main input-
output devices for, perhaps, too long. Many newer devices
are now available, such as large flat-faced and small
precision cathode ray tubes, light pen and stylus position
sensing systems, high precision mechanical plotters, rapid
microfilm processors and cheap mass storage hardware.
These devices put input and output of graphics on the
level of real-time, man-machine communication and be-
come an economic reality when combined with fast,
reliable computers and new software systems.

Considerable interest has developed as to which is the
best kind of hand-operated, graphics-generating devices.
The RAND Corporation has developed a low-cost graphic
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input tablet and pen which consists of a printed-circuit
screen and stylus coupled with a cathode ray tube. This
allows the user to write in a natural manner. A com-
puter-controlled scanning system to locate and track the
stylus is not needed. At the Research Laboratories of
General Motors Corporation, a system built to General
Motors specifications by IBM employs a cathode ray tube
covered by a voltage-gradient conducting glass plate and
a position indicating pencil. This equipment is coupled
closely with an image processor which permits computer-
controlled 35 mm film recording, immediate viewing and
scanning. These two approaches to be presented are in
contrast to the well-known photo multiplier light pen de-
vice and cathode ray tube.

A very complete description is to be presented explain-
ing the purpose and activities of a General Motors labora-
tory which studies graphical man-machine communication.
Five papers cover the system design, operational and
input-output software, a line scanning system controlled
from an on-line console, and image processing hardware;
the latter is presented in collaboration with IBM.

The hardware capability needed for graphical input
is at least matched, and probably exceeded, in com-
plexity by the software required. Pattern recognition and
graphical input are combined in the paper to be presented
on automatic recognition of handwritten words. This
paper describes conversion of graphics to digital form
consisting of stroke segments at points of zero y velocity.
The operational segmentation of the y displacement com-
ponent of the writing is given as a continuous function of
time. The recognition procedure used has resulted in reli-
ability approaching that of humans if the representation
is based on the writing of the same person who produced
the samples to be recognized.

The evening panel discussion will follow the presen-
tation of the papers. The authors and several noted
authorities in this field will associate the content of the
presentations with the advancement of the technology of
input and output of graphics.

The RAND Tablet: A Man-Machine Communication
Device

MavrcorM R. Davis anp T. O. ELLis

The RAND Corp., Santa Monica, California

A System for Automatic Recognition of Handwritten
Words

PAauL MERMELSTEIN

Bell Telephone Laboratories, Inc., Murray Hill, New Jersey

MuRrray EpEN
MIT, Cambridge, Massachusetts

A Laboratory for the Study of Graphical Man-Machine
Communication

Epwin L. Jacks

General Motors Corp., Warren, Michigan

Operational Software in a Disc-Oriented System

M. Puyrruis Core, Puiip H. Dorn anp C. RicHARD
Lewis

General Motors Corp., Warren, Michigan

Image Processing Hardware for a Man-Machine Graphi-
cal Communication System

BARRETT HARGREAVES, ]J. D. Jovce anp G. L. CoLe
General Motors Corp., Warren, Michigan

E. D. Foss, R. G. Gray, E. M. Suarp, R. J. SrepeL, T.
M. SPELLMAN AND A. THORPE
IBM Corp., Kingston, New York
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Input/Output Software Capability for a Man-Machine
Communication and Image Processing System

TrOMAS R. ALLEN AND JaAMES E. FOOTE

General Motors Corp., Warren, Michigan

A Line Scanning System Controlled from an On-Line Con-
sole

Frep N. KruLL AND JaAMES E. FooTE

General Motors Corp., Warren, Michigan

Mass Memory

IBM Corporation
3 San Jose, California

Advances in mass data storage devices and the program-
ming techniques of data organization, retrieval and input/
ouput control lead toward the total information system.
Continued development in devices which have higher
sequential performance, direct access to data and media
removability allow expansion into applications of high data
availability and reliability. These devices impose corre-
sponding required advances in programming to take
advantage of their improvements. )

This session combines both hardware and programming
papers from the mass memory subsystem area.

The first paper by Bachman and Williams describes
a programming system to handle the data organization,
retrieval, and control of a random access memory system.
Information structures are created with closed loop
chains on associated records and are processed by the
input/output control macros.

The Cunningham paper describes the Hypertape drive
and control unit, and covers its operational features and
the technical aspects of phase-encoding recording and
error correction techniques employed.

The last paper from Potter Instruments describes a
random access storage device based on continuous magnet-

ic tape loops. The air bearing and motion control design
for long tape life with a removable tape cartridge is dis-
cussed. Also covered are the operation features of the unit.

The Integrated Data Store—A General Purpose Program-
ming System for Random Access Memories
CHARLES W. BACHMAN AND STANLEY B. WiLLIAMS
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General Electric Co., New York, New York

The IBM Hypertape System
B. E. CUNNINGHAM
IBM Corp., Poughkeepsie, New York

Design Considerations of a Random Access Information
Storage Device Using Magnetic Tape Loops

ANDREW CaBOR, Janos T. Barany, Louis G. METZGER
AND ELEUTHERE POUMAKIS

Potter Instrument Co., Inc., Plainview, New York

Time-Sharing Systems

Chairman:

David C. Evans
University of California
Berkeley, California

It has become increasingly evident that effectiveness in
computer-aided problem solving has been severely limited
by poor communication between humans and machines.
The high cost of machines and the operating systems
designed for their efficient utilization have isolated
people from machines. Present indications are that the only
mechanization which can permit computer users to have
sufficient computing capacity with the desired response
time at reasonable cost is the sharing of equipment.
The existence of satisfactory computing machinery is,
however, not in itself a solution to the problem of effec-
tive computer-aided problem solving. There must also
be significant developments in the area of the understand-
ing of problem solving mechanisms, in programming lan-
guages, and in man-machine interface equipment such as
graphical input/output systems.

In the session, three papers will be presented. The first
two describe currently operating time-sharing systems
which have been designed to facilitate constructive inter-
action between users and computers during execution of
computing processes.

The first paper, by Hollis A. Kinslow of IBM, describes
a system using 7090-type equipment in which the several
users are permitted time-shared use of essentially the
full capacity of the 7090 computer. In the second paper,
by J. C. Shaw of the RAND Corporation, a system of
sharply limited capacity using a small-scale computer is
described. This system is characterized by being friendly
toward the user—that is, easy to use, particularly as he is
learning its use.

The third paper is by D. R. Fitzwater and E. J.
Schweppe, and describes the use of consequent procedures
in designing programming systems for real-time program-
ming. Consequent procedures differ from normal proce-
dures in that the flow of control between procedures is
defined by the consequences of previous procedures, rather
than by explicit direction of the programmer.

A panel will discuss the current state of the art and
identify critical problem areas in the field.

The Time-Sharing Monitor System
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HoLLis A. KinsLow
IBM Corp., Yorktown Heights, New York

JOSS: A Designer’s View of an Experimental On-Line
Computing System

J. C. SHaw

The RAND Corp., Santa Monica, California

Consequent Procedures in Conventional Computers
D. R. FITZWATER
Iowa State University, Ames, lowa

E. J. SCHWEPPE
University of Maryland, College Park, Maryland

g Computations in Space Programs

Chairman:

James H. Turnock Jr.
IBM Corporation
Rockville, Maryland

The Space Age has been with us now for almost six
years. Those years since Sputnik I was launched in October
1958 have been marked by tremendous achievements.

Unmanned satellites have probed near-earth, the vi-
cinity of the moon, and the mysterious cloud-covered
planet, Venus. Television cameras have sent back, via
telemetry, pictures of the far side of the moon and, just
recently, close-in photographs of the moon’s surface were
obtained in the historic Ranger mission.

Cosmonauts and astronauts have pioneered man’s entry
into space. In the near future Project Mercury will be
followed by Project Gemini and, a little later, Project

. Apollo has the goal of landing men on the moon’s surface.

These space activities are really just getting started. In
the future, a base for scientific investigation will be estab-
lished on the moon, space laboratories will orbit the
earth for months and even years, and unmanned inter-
planetary probes will add to man’s knowledge. Mars and
Venus will be the first targets; later, the entire solar sys-
tem will be explored. The age-old question: “Is there
life on Mars?” will be answered. And, eventually, men will
land on the red planet.

Many things have been said or written about man’s
conquest of space. But among the most positive statements
that can be made is this—past, present, and future activities
in space would be impossible without the large-scale
electronic computer.

Computers are used in every aspect of a space pro-
gram. Some of these are:

1. Design and development of engines, boosters, satel-

lites, and spacecraft.

2. Mission planning.

3. Vehicle and spacecraft test and checkout.

4. Communications and tracking systems.

5. Post-flight data analysis.

6. Space-borne guidance computations.

Two things that enter into all of these activities are
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the need for processing huge amounts of data and the
performance of countless, highly-complex calculations. The
electronic computer is the tool that makes these activities
possible.

In this session, we will present papers reflecting a few
of the many different aspects of Computations in Space
Programs.

The Jet Propulsion Laboratory Ephemeris Tape System
E. G. Orozco
Jet Propulsion Laboratory, Pasadena, California

JPTRA]J (The New JPL Trajectory Monitor)
NicHoLAs S. NEWHALL
Jet Propulsion Laboratory, Pasadena, California

ACE-S/C Acceptance Checkout Equipment

R. W. LanzkroN

National Aeronautics and Space Administration, Houston
Texas

Saturn V Launch Vehicle Digital Computer and Data
Adapter

M. M. Dickinson, J. B. Jackson, G. C. Ranpa

IBM Corp., Owego, New York

The 4102-S Space Track Program
E. G. GARNER, J. OsEas
RCA, Moorestown, New Jersey

’Hybrid/Anqug Computation—
Methods and Techniques

Chairman:

Robert Vichnevetsky
Electronic Associates Inc.
Princeton, New Jersey

Hybrid computation is today a subject of great interest to
those who are engaged in the simulation of dynamic sys-
tems and real-time computations. As was the case for
the past Joint Computer Conferences, the FJCC 64 will
give them a chance to learn about a number of valuable
contributions in the field, to express their opinion in the
discussions that will follow the paper presentations, and
to meet many of the workers engaged in the develop-
ment and application of hybrid computers.

While pure analog and pure digital computation have
a past of over a decade, the dawn of hybrid computa-
tion only dates from a few years back. Hybrid computers
have grown out of the field of analog computation by
taking -advantage of digital techniques in the hardware
sense, by tying digital and logical computing elements
to conventional analog computers. In doing so a new breed
of electronic computers became available, with “mathemat-
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ical capabilities” that were available neither to the users
of digital computers nor to the users of analog computers
in the past. New scientific problems can now be solved
that could not be solved before, and hybrid computers
are presently used on a routine basis in many areas of
applied science and engineering. However, and this is
true for every new type of computer that appears, specific
mathematical techniques and programming methods will
still be developed over many years to take full advantage
of hybrid computation.

In the present case, methods and techniques develop-
ment is a particularly challenging field, partly due to the
fact that hybrid computation does not just cover one
type of computer but rather a completely new field of
computer capabilities and potentials, some of them al-
ready fully used, many of them yet to be substantiated
by relevant theoretical analysis, mathematical and soft-
ware support.

This session will reflect some major trends of the cur-
rent research and development going on in the United
States in that context, namely: :

1. The use of hybrid computers in new areas;

2. The development of mathematical techniques related

to analog and hybrid computation;

3. Mathematical error analysis in hybrid computation.
Each of the papers presented will be fairly representative
of a specific field of activity, and will most probably stimu-
late questions and discussions in the assembly that will
add to the interest of the whole session.

A Hybrid Computer for Adaptive Nonlinear Process
Identification

Bruce W. NutTING

Burroughs Corp., Paoli, Pennsylvania

Ros J. Roy
Rensselaer Polytechnic Institute, Troy, New York

A Systematic Approach to Programming an Analog Com-
puter to Generate a Large Class of Trajectories

ALBERT I. TALKIN

Harry Diamond Laboratories, Washington, D.C.

Quantizing and Sampling Errors in Hybrid Computation
CHARLES R. WALLI
North American Aviation Inc., Downey, California

Non-Numerical Information Processing

Chairman:

. Herbert M. Teager

MIT

. Cambridge, Massachusetts

The field of non-numerical information processing has
no distinct boundaries. It is generally taken to cover
widely disparate activities not encompassed by numerical
analysis, including mechanical mathematics, translation
of artificial and natural languages, command & control,
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information retrieval, game playing, pattern recognition,
adaptive machines, et al. )

A common feature of all these areas, in addition to any
passing analogy to human intellectual processes, is the
extraordinary difficulty of reducing fragmentary demon-
strations and limited experiments to a body of scientific
knowledge, or even to a structured branch of technology.
Nevertheless, in many specific areas, as isolated problems
are studied and understood, devices and techniques of
general utility are being developed to enhance the range
and effectiveness of man-computer interaction. The papers
of this session are examples of this type of research.

Specifically, a paper will be given on the topic of hand-
written computer input; two separate papers will be given
on pseudo-English language input question answering
programs. A paper will be given on a mathematical
theorum proving program, and, finally, there will be a
paper on adaptive machines.

A panel discussion will be held with a view to assess-
ing the state of the art in non-numeric information process-
ing, and, if possible, to consider future paths for its
development as an organized body of human experience.

Members of this panel, in addition to the chairman, will
include Dr. Eugene Fubini of the Dept. of Defense; Prof.
Anthony Oettinger of Harvard; Prof. Bernard Widrow of
Stanford; and Prof. Glen Culler of the Univ. of California,
Santa Barbara.

Real-Time Recognition of Hand-Drawn Characters
WARREN TEITELMAN
MIT, Cambridge, Massachusetts

A Computer Program Which “Understands”
BerTRAM RAPHAEL
University of California, Berkeley, California

A Question-Answering System for High School Algebra
Word Problems

DanieL G. Bosrow

MIT, Cambridge, Massachusetts

The Unit Preference Strategy in Theorem Proving
Lawnence Wos, DanieL CARsON, AND GEORGE RoBIN-
SON ‘

Argonne National Laboratory, Argonne, 1llinois

Comunents on Learning and Adaptive Machines for Pattern
Classification

C. HugH Mays

IBM Corp., Poughkeepsie, New York

Hardware Designs and Design
Techniques

Chairman:

Donald A. Baumann
Electronic Associates Inc.
Long Branch, New Jersey

Rather dramatic changes in performance of computers
have accompanied the use of new components and design
techniques. In the past, the change to transistors and mag-
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netic cores resulted in physically smaller yet higher speed
digital machines with large memories. The advent of micro-
circuits is making a further reduction in size possible.
Work with new and uncommon components is therefore
of general interest to the designers of “hardware.”

Factors, such as number representation, which influence
the logic design of machines and thus affect the opera-
tion time for a given logic circuit speed, are also im-
portant to the hardware designer.

Automatic digital logic design techniques which can
produce much of the documentation necessary for the
manufacture of the hardware -are another concern of
the hardware engineer.

All of these areas of interest are touched in the papers
of this session.

In the first paper, “FLODAC—A Pure Fluid Digital
Computer,” Gluskin, Jacoby and Reader describe an
experimental general purpose digital computer, built en-
tirely from fluid logic elements. The basic principles of
operation of the fluid devices are discussed, and configu-
rations which produce flip-flop, inverter, AND gate, OR
gate and NOR gate functions are described. The overall
logical design of the FLODAC and its memory circuits
are presented in some detail. Fluid logic elements have a
great potential in the areas of cost, reliability and environ-
mental resistance.

The second paper describes an approach to design
automation utilizing a modified form of Polish Notation.
In this paper Orr and Sjntze present a notation that leads
to a simple solution of the problem of relating the logic
to the hardware. With this method, it is possible to process
the design information of systems which do not make use
of “standard module” construction techniques as well as
those that do so. The use of the system to produce the
manufacturing and field service documents for a new small
desk top computer is described.

Yang and Tou present a systematic synthesis of cryotron
circuits to realize complementary Boolean functions in the
third paper entitled “Systematic Design of Cryotron Logic

Circuits.” In this technique, each cryotron switching cir-
cuit is split into two separate parts, the gate network
and the control network. Methods of synthesizing these
networks are discussed: Examples are presented to illus-
trate the realization with minimum cryotrons and uniform
distribution of Boolean variables.

In the last paper, Avizienis presents a set of algorithms
for a signed-digit arithmetic unit which accepts input
operands- either in the conventional binary or signed-digit
form and generates signed-digit results. These algorithms
apply to variable length operands and incorporate floating-
point significant digit computation. Signed digit arithmetic
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units have these advantages: the addition time of a parallel
adder consisting of identical digit-adder packages is con-
stant regardless of word length; the most significant digits
of the product are generated first and may be processed
further before the least significant digits become avail-
able; the multiplication and division algorithms are identi-
cal for both single-and-multiple-precision operands; and
others. '

FLODAC—A Pure Fluid Digital Computer

RicHarDp S. GruskiN, MARVIN JacoBy anp TRrevor D.
READER ‘
. Sperry Rand Corp., Blue Bell, Pennsylvania

Design Automation Utilizing a Modified Polish Notation
WiLrLiam K. OBRr AND JaMEs M. SJNTZE
Friden Inc., San Leandro, California

Systematic Design of Cryotron Logic Circuits
C. C. YangG anp Jurius T. Tou
Northwestern University, Evanston, Illinois

Binary-Compatible Signed-Digit Arithmetic
ALGIRDAS AVIZIENIS
University of California, Los Angeles, California

Hybrid/Analog Computation—
Applications and Hardware

Chairman:

William J. Quirk

The Boeing Company
Huntsville, Alabama

Hybrid computation, which began as a technique for simu-
lating complete aerospace vehicle missions, is coming of
age due to the rapidly growing technology based upon
these early efforts. More and more hardware is being
developed specifically for hybrid computing systems,
~and hybrid computing software is beginning to be gener-
ally available.

This session, running the gamut from specific pieces
of hardware through system descriptions to the simulation
of a lifting re-entry vehicle, is “hybrid” in content as well
as in subject matter. The papers to be presented include
“A Transfluxor Analog Memory Using Frequency Modula-
tion,” by Walter J. Karplus and James A. Howard. The
transfluxor analog memory is a device for storing
continuous analog voltages. A multiaperture ferrite core

is used as the control element in a close loop including

a multivibrator, a frequency-to-DC converter, a compara-
tor, and a pulse generator. Design techniques, operating
characteristics, and experimental data are provided. The
memory unit is believed to be particularly useful in hybrid
computer applications.

In “The Use of a Portable Analog Computer for Processs
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Identification, Calculation, and Control,” by Louis H.
Fricke and Robert A. Walsh, the authors review various
process simulation devices and then introduce a relatively
new, control-oriented, simulation technique. A portable
analog computer is used as a comparison device for meas-
uring the difference, on-line, between the process output
and an optimally adjustable model of the process. When
this difference is minimized, in some error sense, the
coefficients of the model are recorded. In conclusion, the
authors suggest that the computer be reprogrammed as
an on-line controller of the actual process after studying
the simulated characteristics.

The third paper is “Progress of Hybrid Computation at
United Aircraft Research Laboratories,” by Gerard A.
Paquette. The United Aircraft Research Laboratories
hybrid computing facility has been used to simulate air-
craft, engine, and space systems. A real-time, hybrid com-
puter simulation of a Sikorsky Aircraft, single rotor heli-
copter is discussed. In addition, other applications and
the philosophy of hybrid computer utilization are discussed

“A Strobed Analog Data Digitizer With Paper Tape
Output,” by R. L. Carbrey, describes a technique and
hardware for converting repetitive wave forms with rise-
times as short as 0.3 nanosecond to 12-digit binary code
for IBM-7090 data input. Although cumulative addition
and averaging is used to reduce noise superimposed
on the repetitive signals, non-repetitive signals can be
coded directly if their rate of change does not exceed
the value accepted by the 40,000-conversion-per-second
A-D converter used.

The final paper “Hybrid Simulation of a Lifting
Re-entry Vehicle,” by A. A. Frederickson Jr., R. B.
Bailey, and A. Saint-Paul, describes a six-degree-of-freedom
hybrid simulation for the optimum design of a space
vehicle reentry flight control system, utilizing the EAI
HYDAC 2400 Combined Hybrid Computing System.
The specific purpose of the simulation was the evalua-
tion of a Temperature-Rate Flight Control System (TRF-
CS) which utilizes temperature sensors to provide short-
period stabilization and long-term guidance during atmos-
pheric re-entry. The stringent problem requirements,
including resolution, the need to minimize problem check-
out time, and to run 20 times real-time as well as real-
time, were all satisied by going to hybrid simulation
techniques. The paper contains a discussion of the alloca-
tion of computing tasks and the detailed mechanization of
the hybrid simulation.

A Transfluxor Analbg. Memory Using Frequency Modula-
tion

WaALTER ]J. KarrLUs anD JaMEs A. Howarp

University of California, Los Angeles, California

The Use of a Portable Analog Computer for Process Identi-
fication, Calculation and Control

Lours H. Fricke AND ROBERT A. WALSH

Monsanto Co., St. Louis, Missouri

Progress of Hybrid Computation at United Aircraft Re-
search Laboratories

GERARD A. PAQUETTE

United Aircraft Research Laboratorzes East Hartford Con-
necticut. .

A Strobed Analog Data DlgltlZCI‘ with Paper Tape Out-
put

R. L. CARBREY

Bell Telephone Laboratorzes Inc.,
Jersey

Murray Hill, New

Hybrid Simulation of "’a' Lifting Re-Entry Vehicle
A. A. FReEDERICKSON JR., R. B. BAILEY AND A. SaiNT-PAUL
Electronic Associates Inc., El Segundo, California
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This machine leads a double life.

Our new NCR 406 Sorter can serve
you with abilities that go well be-
yond sorting. It can also do se-
quence checking, file verification,
and numerous selection routines at
a rate of. 1000 cards per minute.
The NCR 406 is so flexible that it

can accomplish anything that can
be done on the primary feed of a
collator—but at a much faster speed.

If you investigate the many ad-
vantages of this remarkable new
machine, we think you’'ll soon be
planning a full-time schedule for an

NCR 406 Sorter in your own tab or
data processing installation. Your
local NCR representative will be
glad to give you full details and a
demonstration. Call him today. Or
write to NCR, Dept. A, Dayton, Ohio
454009.

BE SURE TO VISIT THE NCR PAVILION AT THE NEW YORK WORLD'S FAIR.
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++« AT LAST — THE FIRST TRUE HYBRID COMPUTER

A completely new kind of signal processor, the Adage

AMBILOG™ 200 computer is designed from the ground up to
exploit the best of both analog and digital techniques. It combines
parallel hybrid arithmetic with stored-program sequential operation.

High processing speeds (often ten times faster than comparably-

priced conventional machines) and extensive input/output for both
analog and digital data make AMBILOG 200 ideal for data
acquisition, simulation, and information display.

PARALLEL
HYBRID ARITHMETIC

AMBILOG 200 achieves high
processing speeds through
parallel organization of hybrid
computing elements all
operating simultaneously on
analog and digital operands.
Word length of digital operands
is 15 bits; analog accuracy is
.01%. A fast 30-bit digital
accumulator augments the
15-bit hybrid arithmetic.

A typical configuration
performs 12 additions, 2 multi-
plications and 1 division in ten
microseconds.

Hybrid. arithmetic, A /D and

D /A conversion, comparison,
and signal routing and
conditioning are all carried out
under direct control of the
stored program.

SEQUENTIAL STORED-
PROGRAM OPERATION

Fifteen and 30-bit data words
are transferred at high speeds
to and from memory and all
other parts of the AMBILOG 200
under flexible stored-program
control. Core memory word
length is 30 bits; cycle time is

2 microseconds. Memory sizes
up to 32,768 words are available,
all directly addressable. Digital
1/O devices include punched
tape, typewriter, magnetic tape,
and direct data channels. A
unique multiple priority
interrupt system permits com-
plete servicing of interrupts in
as little as 3 microseconds, and
facilitates interconnection for
multi-processor installations.

SEE AMBILOG 200 IN ACTION ... FJCC, BOOTHS 345-348.

PROGRAMMING

Instruction word length is

30 bits, permitting simultaneous
control of memory, source and
destination selection, word
rotation, and Booclean logical
operations. The order structure
includes provision for recursive
indirect addressing and
indexing, a number of condi-
tional and unconditional jumps,
and program traps.

The AMBILOG 200 Symbolic
Translator permits program- -
ming in symbolic source
language and is easily extended
to accept any problem-oriented
source language.

Software support includes
programmer and maintenance
training, installation and
maintenance services, system
programs, standard sub-
routines, and complete
documentation.

BROAD APPLICATION

Flexibility, economy, and real-
time processing power make
AMBILOG 200 a ‘‘natural” for

Biomedical monitoring
Seismic data processing
Sonar and radar signal
enhancement

Test stand instrumentation
Programmed automatic
checkout

Factory test and inspection
Communications research
Process control - )
Space-vehicle simulation
Simulator trainers
Telemetry receiving stations
Visual display systems

For more facts, contact
I. R. Schwartz, Vice President
617-UN 4-6620.

L A g

292 Main Street
Cambridge, Massachusetts 02142
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LIBRARY REPLACES CARD FILE
WITH BOUND VOLUMES
Card-caring librarians of the world,
unite! Card catalogs, long the refuge
of confused library researchers, are
being replaced by bound catalog
volumes. Following the example set
by a California library system, the
Baltimore county public library has
contracted for the same with Docu-
mentation  Inc., Bethesda, Md. The
finished product will be six printed
volumes with a listing of every title
in all branches of the total system.
The computer-prepared volumes are
said to permit wider use of the cata-
logs by the public, to free staff mem-
bers from the routine typing and
filing tasks, occupy less floor space,
and make the library’s inventory avail-
able to the 13 branch offices, three
bookmobiles and all county public
schools. Frequency of catalog up-
dating has not been announced.

REJUVENATED ASI ANNOUNCES
$80K, $105K COMPUTERS

The ASI 6020 and 6040 computers,
part of the Advance Series announced
last month by Advanced Scientific
Instruments, Minneapolis, Minn., are
replacements for the present 210s and
2100s, the company announced.

NEWS BRIEFS

There are about 20 210°s and some
five 2100’s currently installed. Addi-
tional mainframe announcements are
scheduled for next year.

Both the '20 and 40 have 1.9-usec
cycle times, 4-32K (24-bit) words of
core, and a one-pass FORTRAN II
compiler. Respective multiply times
are 30.4 and 9.5 usec. The 40’s add
time is four usec.

Peripherals include 200-bpi (22.5-
KC) and 556-bpi (62.3KC) tape
drives, paper tape and card units.
Prices of 4K systems are $79.5K for

the 6020, and $104.5K for the 6040.
CIRCLE 100 ON READER CARD

AUTOMATED BOOK PRINTING
MAKES SMALL ADVANCE

The high-speed preparation of book
manuscripts for printing, using both

the RCA 301’s hyphenation capabili-

ties and a newly-programmed pagi-
nation and correction technique, have
been announced. Geared mainly for
film typesetting, the system described
by the Research on Computer Appli-
cations in the Printing and Publish-
ing Industries, in Swarthmore, Pa.,
is a four-phase operation.

Following the computer-processing,
justified and hyphenated lines are
read onto mag tape. A printout is
then made for proofreading, and

DPMA CERTIFICATE EXAMS TO BE HELD FEB. 13, 1965

The fourth annual examination for
the Certicate in Data Processing,
sponsored by the Data Processing
Management Assn., will be held at
some 90 test sites across the U.S.
and Canada on Feb. 13, 1965. It
will be the final time that specific
academic requirements will be waived.

The exam is open to everyone with
at least three years of dp experience
(except clerical and direct sales experi-
ence)—even those not affiliated with
the DPMA. Deadline for filing appli-
cations with the $35 examination fee
is Dec. 1. A study guide with sample
questions, application form, and de-
scriptive brochure are available from
the DPMA International Headquar-
ters, 524 Busse Highway, Park Ridge,
I1l., 60068.

Unlike past years, when it was
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possible to pass the test with- low
scores on as many as two categories
if the total score was high, the ’65
exam will require correct answers in at
least 50% of each category. Approxi-
mate breakdown of the exam by cate-
gories is: computer concepts and
equipment, 30%; unit record concepts

and equipment, 15%; data systems

concepts and equipment, 25%; ac-
counting, 10%; math, 10%; and sta-
tistics 10%.

Academic requirements, which will
take effect beginning in 1966, include
courses in the following: math, ac-
counting, English, statistics, and edp.
Under certain cases, three years’ ex-
perience can waive the latter course
requirements. There are also 23
courses, of which eight must be met
by the applicant.

.a correction tape prepared. The third

phase is pagination, or page makeup,
followed by the punchout of tape,

" ready for a composing machine.

DYNAMIC MODEL OF SCHOOL
BEING BUILT AT SDC

A dynamic model of a high school
that includes the physical plant,
faculty, and students is being con-
structed at System Development
Corp., Santa Monica, Calif. Headed
by Dr. John F. Cogswell, the research
project is attempting to simulate an
on-going educational process that will
show the effects of changes in the
composition and size of the student
body, faculty, or classroom, as well
as other variables.

Being simulated are five high
schools selected from among 200 that
use educational innovations. The five
will be used to test the accuracy of
the model, as well as any design rec-
ommendations that grow from its
use. When completed, the model re-
portedly can be used by school ad-
ministrators, who need only “plug in”
their own parameters. The study is
being sponsored by the U.S. Office of
Education. (A similar attempt in Ore-
gon to simulate an entire educational
institution reportedly has been sus-
pended temporarily). :

ANOTHER SMALL ONE:

$15K DESK COMPUTER

A small-scale, slow-speed digital com-
puter designed for instructional pur-
poses but applicable in business and
industry has been announced by Digi-
tal Electronics Inc., Westbury, N.Y.
Selling for $15K, the desk-mounted
unit consists of a drum memory, type-
writer, paper tape I/0, and console.
Average access time is nine msec,
add time is 1.5 msec, and multiply
time is nine msec.

The Digiac 3080 has a capacity
of 1-4K (27-bit) words, and requires
no air conditioning. It has a reper-
toire of 105 instructions, reportedly to
be complemented with a FORTRAN
compiler specially designed for train-
ing. The price includes a complete
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PYR-A-LARM
PROTECTS MORE COMPUTERS
AGAINST FIRE & SMOKE

THAN ALL OTHER DETECTION
SYSTEMS COMBINED!

F. W. Woolworth, Milwaukee, Wisconsin David Taylor Model Basin, Washington, D.C.

i REy : o
Bowery Savings Bank Data Processing Section, N.Y.C.

National Cash Register Computing Center

If you are responsible for selecting the fire and smoke detection
system in a computer or EDPM area, you'll want a copy of a
new 12-page brochure on PYR-A-LARM the fastest system
available anywhere.

Early detection of fire and smoke is particularly critical in
computer areas, not only to protect costly equipment, but to save
valuable stored information and prevent loss of operation time.

PYR-A-LARM reacts immediately to the invisible products of
combustion before there is visible smoke, heat or flame. It can
sound the alarm, shut down equipment and activate extinguish-
‘ing systems long before conventional thermal devices. Over one
million PYR-A-LARM detectors are now in use.

PYROTRONICS, Dept. H, 2343 Morris Ave.
Union, N.J., (201) MU 7-8000

Gentlemen: Send me a copy of ‘Fire Protection For Com-
puter & EDPM Systems’.

!
| |
i |
| |
i |
: Name {
: Title :
|
! Company :
I
' |
| Send for new 12-page Address :
Il brochure on “Fire Protection city State - |
L

For Computers & EDPM Systems"
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teaching program and a library for
such functions as square root, sine,
and cosine. :

CIRCLE 101 ON READER CARD

@® A computer-guided device that
moves and controls the arm of a
paralyzed patient has been developed
at Case Institute of Technology and
Highland View Hospital, Cleveland,
Ohio. Imparting a certain degree of
self-sufficiency to a patient, as well
as activating paralyzed muscles, the
device is controlled by four eyebrow
movements, A specially-designed desk,
capable of small movements in three
dimensions for fine adjustments, has
been designed for use with the arm-
aid in such complex activities as eat-

ing.

@® A nationwide reservations service
for hotels, motels, auto rental, travel
agents, and cruise ships, with 4,000
agents sets on-line to a dual Univac
490 system, has been announced by
the Telemax Corp., New York City.
Communications between IO devices

“and the central hardware will be

with Telpak facilities subdivided into
conventional teletypewriter circuits.
Separate lines are used between the
computer center and the organiza-
tion with which the reservation has
been made.

@® A Texas circuit court of appeals
has upheld the ruling of a U.S. dis-
trict court, which denied any patent
infringement by Texas Instruments
as alleged by Sperry Rand. The suit
had alleged that all germanium semi-
conductor devices made by TI in-
fringed on a patent held by Sperry.

@ The fall conference and business
exposition of the DPMA will be held
Nov. 3-5 at the San Francisco Hilton
Hotel with the theme “New Measures
for Management.” Scheduled are
panel discussions (The DP Manager
in the ’70’s, Professional Preparation
for Managing Information Systems)
and numerous seminars. The serious
business begins on Wednesday, after
national election day.

® In a renaissance of computer run-
time comparisons, Dr. William Lor-
ber, scientific specialist at Edgerton,
Germeshausen & Grier in Las Vegas,
quotes these figures for a “typical
scientific problem:” 11 minutes on

DARTAMATION



Who'd have thought
you could chop tllree mches‘ off your EDP forms
~ and still not come out on‘the sllort end"

~ We would.

Because we’ve done it for others. By workmg closely with every EDP system manufacturer, we're able to design
forms that are' Machine Mated to your: particular. system. Forms that not’only feed properly, but produce
compact, clear records without waste. We won't say you can use a shorter form. We will say that you’'ll get
~a form that is specifically tailored for your machine and your specific printing. requirements. And, when we're
finished analyzing your needs, we'll guarantee — in writing — the quality of every Machine Mated
form that passes through your high-speed printer. (No one else does this.) You'll never come out
on the short end with Machine Mated forms. So tell us what type of machine you have, We'll see that
you get a free Machine Mated Forms Specmcatlon Chart for it. See our local representatlve or wnte
us at Dayton, Ohio 45401

MACHINE MATED"FORMS BY STANDARD REG!STER

CIRCLE 34 ON READER CARD.
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Wrapped u‘p-in a low-cost package.
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‘Tape Reader Versatility

In fact, we're all wrapped up in our RRS-102 Tape Reader/
Spooler, newest REMEX photoelectric unit ideal for a
wide range of applications requiring small space and
average tape capacity on reels.

If you're looking for a punched tape reader/spooler

in the low to moderately high speed range — look into the.

RRS-102. It is precisely assembled and designed for long
trouble-free operation. ‘

In addition, the RRS-102 is available as a tape reader
without reels and in a fan-fold tape model. More and more
companies have switched to REMEX for quality and
reliability unobtainable in other brands. And remember —
REMEX covers a compiete range of speeds up to 1000
characters per second for numerous applications such as
automatic test equipment, numerical machine control, dig-
ital computer input, data communications, process control
and telemetry data analysis. There is a model just right
for your requirements.

Write today for details and speclflcatlons

CIRCLE 35 ON READER CARD
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an 1107, 13 minutes on a 3600. For
a statistical problem: 64 seconds on
the 1107; 80 seconds on a 7094;
three minutes, 57 seconds on a
3600; two minutes, 33 seconds on a
7040. EG&G/Vegas has signed a
$3100K renewal contract with the

1107-equipped service bureau of Com-

puter Sciences Corp., El Segundo,
Calif.

@® An optical-reader-equipped serv-
ice bureau specializing in large-
scale record conversions has been
opened in Philadelphia by Farrington
Manufacturing Co., makers of optical
page reading devices. Named general
manager of Farrington Service Corp.
is H. Richard Cossaboon.

@® A magnetic coating for discs and
drums that is said to offer increased
packing densities has been developed
by Reeves Soundcraft, Danbury,
Conn. The coating, plated instead . of
being sprayed on, is called Magna-
Plate and is available for drums and
discs with a maximum diameter of 15
inches, a maximum length of 26
inches. ‘
CIRCLE 102 ON READER CARD

@ Burroughs is looking forward to
an annual rental income of $4.9 mil-
lion from one order placed by the
Air Force. Installation of B263 com-
puters began this month; a total of
151 are slated to be on the air within
a 'year, replacing punched card gear
at base sub commands, major air
commands, and AF headquarters.

@ The duobinary data transmission
system is being used by the Reuters
News Agency to distribute world-
wide the stock market information
generated by Ultronic Systems Corp.
Developed by the Lenkurt Electric
Co., San Carlos, Calif., the duobinary
transmission rate is 3,200 wpm. :

@® A two-megabuck on-line system
using a Univac 490 and Teleregister
teller sets has been ordered by the
Glendale Federal Savings & Loan

Assn., Calif., fourth largest in the U.S.

Lmked to 15 branch offices, the 490
will handle 40,000 mortgage loan and .
180,000 savings accounts, make pos-
sible deposits and withdrawals at any
office. The system will also handle

DATAMATION



hybrid

headquarters

at

When you need a truly integrated computing system come to
Beckman hybrid headquarters. -The Beckman/SDS hybrid
computer is the first standard, solid-state system to combine
analog and digital computing techniques. The success of this
approach has been proven by our sales. And our standard
_software packages are still unequalled in the industry. For a
personal demonstration of a real hybrid—hardware and soft-
ware, too—see our integrated computing system in full
operation at the Fall Joint Computer Conference.

FJCC

The largest computer display

at FJCC, it will prove the lead-
ership of Beckman Computer
Operations in the hybrid field.
Make the sign of the hybrid
your first stop at FJCC . .. and
look to Beckman hybrid head-
quarters for solutions to all of
your computing needs.

Beckman® NSV

COMPUTER OPERATIONS
RICHMOND, CALIFORNIA « 94804

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA

. CIRCLE 36 ON READER CARD
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NINE PROVED WAYS
TO LINK DATA ,
PROCESSING SYSTEMS




2.

Regardless of how sophisticated data processing systems
become, effective communication is most essential.
And these nine basic sets in the new line of Teletype
equipment are still the fastest, most reliable, and least
costly communications equipment for sending, receiv-
-ing, storing, and retrieving quantities of information.
These sets offer many advantages for improving and
simplifying your communications system.

COMMUNICATES WITH BUSINESS MACHINES

Speaking the same ‘language’” as many types of
business machines, Teletype sets with punched paper
tape facilities can do much to automate communica-
tions procedures. For example, using existing lines of
communications, requests for information from a branch
office can be sent directly to a central office computer
by a Teletype machine, and the answer returned in
minutes over the same equipment.

FAST, ACCURATE, AND LOW COST

Messages and data can be punched on paper tape off-
line to avoid errors, and collected for later transmission
on-line more economically at maximum speed. Basic
information can be stored on punched tape for reuse
or combined with variable data to save retyping.

SPEEDS INTERNAL CLERICAL OPERATION

Teletype machines can print on any business form to
provide multiple copies both locally and at remote
stations. This speeds clerical procedures, as well as
improves order processing and production control.

TYPICAL SYSTEMS APPLICATIONS

A public warehouse operator solved his problem of
control over the movement of goods by installing
Teletype sets in all seven warehouses . . . information
from outlying offices is fed over Teletype equipment to
a central computer to help a Midwestern railroad expe-
dite the classification of more than 50,000 freight cars
daily...a large auto manufacturer uses Teletype sets as
terminal equipment in international real-time computer
operation to speed the flow of information.

These are only a few examples of how effective Tele-
type machines can be in any communications system.
And, also, why this kind of equipment is made for the
Bell System and others who supply the nation’s com-
munications services.

To learn how the new line of Teletype equipment can
be used to improve your communications system, write
for a new brochure: Teletype Corporation, Dept. 81K,
5555 Touhy Avenue, Skokie, Illinois 60078. '

TELETYPE

®

CIRCLE 37 ON ‘READER CARD

" (1) Model 32 Receive-Only set. (2) Model 32 Automatic Send-Receive set. (3) Model 32 Keyboard Send-Receive set. (4) Model 33 Receive-Only
set. (5) Model 33 Keyboard Send-Receive set. (6) Model 33 Automatic Send-Receive set. (7) Model 35 Receive-Only set. (8) Model 35 Keyboard

Send-Receive set. (9) Model 35 Automatic Send-Receive set.




INPUT OPTIONS

Tracking Radar

Phase Comparison
Tracker

Computer

Telemetry
System

-

OUTPUT OPTIONS

Computer

Low Density
Transmitter

High Density
Transmitter

Storage System

Typical applications served by Cubic’s standard DH-1000 series
Digital Distribution Units with “off-the-shelf”’ input-output options

Standard Cubic input-output options
available “off-the-shelf” for your system

CUBIC EXPERIENCE in the design and
manufacture of peripheral equipment
for a wide variety of data handling
systems has resulted in the standard-
ization of input-output options. A
wide variety of designs are available
“off-the-shelf” to tailor Cubic’s basic
equipment to the requirements of
your specific data-processing system.

THE DH-1000 series DDU (Digital
Distribution Unit) shown above is a
typical case in point. Any of the in-
put-output combinations shown can
be provided by the basic DH-1000.
For example, a DDU can be fur-
nished with tracking radar input and
any of these four output options: data
processor (DH-1011), low-density
transmitter (DH-1012), high-density
transmitter (DH-1013), or storage
system (DH-1014).

EACH OF the other three inputs—
phase-comparison tracker, data proc-
essor or telemetry receiver—can also
be provided with any of the four out-

put options for a total of sixteen
possible combinations. Most of these
combinations have already been de-
signed and built by Cubic. Complete
specifications are available.

OFF-THE-SHELF availability of Cubic
peripheral equipment is by no means
limited to Digital Distribution Units.
Typical of other sub-systems avail-
able with “off-the-shelf” input-
output options are: equipment for
computer interface (DH-5600 series),
digital data transmission (DH-6900
series), sensor acquisition (DH-6600
series) and display conversion (DH-
7300 ‘series). For more information
on how Cubic peripheral equipment
can help solve your data handling
problems, write to Cubic, Dept.
C-201, San Diego, Calif. 92123.

CcuBIC

CORPORATION

SAN DIEGO, CALIFORNIA 92123

INDUSTRIAL DIV.
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payroll, accounts payable and expense
ledgers, and provide the brass with
a “management by exception” capa-

bility.

@® A DDP-24 computer which will
be central to a mass transit super-
visory and control system has been
ordered by the Union Switch and
Signal Div. of the Westinghouse Air
Brake Co. It will be used in a demon-
stration of automatic train operation
for the San Francisco Bay Area rapid
transit district.

@® A 96-character matrix for CRT
displays has been developed by the
Stromberg-Carlson Div. “of General
Dynamics Corp., San Diego, Calif.
The new set, with upper and lower
case characters, is being incorporated
in computer display systems. The

tube also has a spot writing capability,

producing an 0.008-inch spot at four
microamps.

@® The Navy is experimenting with
computer typesetting of manuals and
such in an effort to save money.
Savings in composition costs of some
33% have been reported in the print-
ing of a 150-page training manual.
Used was an RCA 301.

@® A second PDP-1 has been ordered
by the Laboratory for Nuclear Science
at MIT to control the Precision En-
coding and Pattern Recognition
(PEPR) system. The latter is being de-
veloped to read path photos made
from a bubble chamber. Expected to
be on the air late this year, the system
is expected to record in digital form
in 10 seconds all of the segments
and slopes in a view containing 50
tracks.

@® A continuous production line for
thin-film microcircuits, using only non-
vacuum techniques, has been placed
into operation by Corning Glass Works
at Raleigh, N.C. Most of the prod-
ucts are proprietary with customers,
rather ‘than standard internal prod-
ucts.

@ Shooting for its fourth acquisition
in less than a year, Computer Appli-
cations Inc., New York City, is in
process of taking over Computer Con-
cepts Inc., Washington, D.C. Both
are software/systems firms.

DATAMATION



“TAPE CONVERSION YOUR PROBLEM?

SOLUTION: KLEINSCHMIDT 321

(JUST THINK: ONE PRINTER DOING THE WORK OF FOURY)

At 400 words per minute, the KLEINSCHMIDT
‘Model 321 provides hard copy from your data
tapes four times faster than existing equipment.
m “On-line” or “off-line,” the Model 321 pro-
vides complete facilities for local tape prepara-
tion—tape duplication—hard-copy print-out. =
The use of electronic control in the Model 321
Automatic Data Set insures reliable operation

in any data-processing or communications sys-
tem. = For additional information on the Model
321 ads or other KLEINSCHMIDT Electronic
Data Transmission equipment, write to the
KLEINSCHMIDT Division of SCM Corporation,
Lake-Cook Road, Deerfield, lilinois.

#=® KLEINSCHMIDT

DIVISION OF SCM CORPORATION

CIRCLE 39 ON READER CARD
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Miniaturized preamplifiers attached to an astro-
naut’s helmet liner gather data expected to
bring new insight on human behavior.

The astronaut’s brain reactions to stimuli—
converted to digital form-—are written on
magnetic tape by an SDS digital computer and
plotted by an SDS 9175 plotter built by CalComp.

This process condenses literally miles of EEG
data into revealing and digitally accurate brain
contour maps. Biomedical researchers analyzing
the maps at a Brain Research Institute, at Los
Angeles, are seeking to develop techniques for
monitoring man in space. At the same time they
are amassing knowledge that will bring better
and repeatable measures of human behavior
on earth. '

OHLOOME

Specialists in Dig‘ital Technology

Biomedical Group uses CalComp Plotter and SDS
Computer to Display Astronaut Brain Research

L
i
.;

GOVERNMENT — Microminia-
ture techniques were used in this
pulse code modulated telemetry
system for NIMBUS and TIROS
weather satellites.

Model 670

INDUSTRY & BUSINESS —
Latest CalComp magnetic tape
plotting system speeds data
reduction, mapping and auto-
matic drafting.

CALIFORNIA CQMPUTER PRODUCTS, INC. 305 Muller Avenve, Anaheim, California /erfe Marketing

CIRCLE 40 ON READER CARD
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The A, B, C’s of Thin-film Buying!
Now you can buy, in modular fdrm to fit your program, the

engineering, testing, and manufacturing experience that pro-
duced thereliable Fabri-Tek FFM-202 Thin-film Memory System.

LINE DRIVER
TIMING

STROBE  GATE DATA
TIMING  TIMING

S ey ;
- : .
PR e it e I THIN-FILM STACK, ready to wire into your
driver, selection, and sensing circuits.
t %
- - Word-organized o High-speed destructive readout e Use with small
: ool o S memory systems designed for 100 to 500 nano-second cycle times ¢ Each
T m:m ﬂg“ — owen plane contains 128 words of up to 39 bits each
§ - : Min.  Typ.  Max.  Units
o Word Select Current 400 450 - ma.
; H 7 Digit Current 120 160 200 ma.
LI RV T Output‘-Amplitude — 1.2 - mv.
o N;&{.w@%}“m vorp, seeron Switching time - 20 - nsec.
PR B S
weomes  smow oo THIN-FILM STACK PLUS BASIC ELEC-
P - - -
: ! TRONICS, ready to wire into your input-

»&wwk LINE DRIVER
DATA t

INPUTS

CON

TIMING &

TRoL b

H MATRIX DRIVER
i TIMING

ADDRESS
REGISTER

MATRIX

!
H #1  oriver

o] MATRIX GATE
; .

G

MATRIX GATE TiMING

DATA REGISTER

SENSE
oiGIY

Aup ORIVER 'U?G"

DRIVER

TIMING

LIFIER

THIN-FILM STACK

t

WORD SELECTION
CIRCUITS

output and control circuits.

Logic levels: O .5 v. and —4 £.4 v.

Voltages Required: +10, —10, —20, —4v.

Data Inputs: 40 ma @ O v. each bit line, including current to 120-ohm
termination resistor to —4 volts.

Address Inputs: True and complement required at 65 ma—0 volts, includ-
ing 120-ohm termination resistor to —4 volts.

Matrix Gate and Driver Timing Pulse: Each group of 256 words requires
two 80 ma @ O v. pulses. .

Digit Driver, Gate Data and Strobe Timing Pulse: Each 6 bits of memory
word length requires a 70 ma. @ O v. digit timing pulse, a 70 ma. @
0 v. gate data pulse, and a 45 ma. @ O v. strobe pulse. Termination
resistors are included. .

Line Driver Pulse: Each 9 bits of memory word length requires a 120 ma.
@ O v. pulse. Termination resistors are included.

LINE DRIVER
TIMING

STROBE  GATE DATA
TIMNG  TIMING

————
L= LINE DRIVER
N DATA REGISTER
sense 1] o
urier | | ORVER § Dt
TIMING & ORIVER
CONTROL TIMING
* MATRIX DRIVER THINFILM STACK
TIMING
> I MATRIX l >
» DRIVER
ADDRESS WORD SELECTION
. REGISTER CIRCUITS
prmentendp | wiaTRIX GATE
PrSRR——

MATRIX GATE TIMING

THIN-FILM MEMORY SYSTEM, compliete
with address register, timing and control
circuits, power supply, indicators and self-
test circuits.

300 nanoseconds cycle time ¢ 150 nanoseconds access time ¢ Up to
512 words of 36 bits each e Read only, write only, read-restore, read-
modify-write modes e Operates with either random or sequential address
selection e Double chassis, relay rack packaging

October 1964

For complete specifications, and for options available with this
Fabri-Tek thin-film modular approach, write, call, or wire
Robert E. Rife, Fabri-Tek Incorporated, Amery, Wisconsin.
Phone: COngress 8-7155 [Area 715). TWX: 715-292-0900.

FA B R I "TE K INCORPORATED
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How to Select the Most Relinble Printer

Look first at the manufacturer’s record and the standards he builds to. At
Anelex, printers are designed for 10,000 hours of reliable operating life
before major overhaul. A\ And what is the record? More than 13 years
ago, one of the first printers ever built was bought by the U. S. Government.
Another early Anelex model stayed on duty 24 hours a day, 7 days a week,
52 weeks a year for 10 years . . . until it was replaced with a new Anelex
Printer. A\ Through five generations of printers, Anelex has consistently
increased reliability with improved design and updated components. That’s
why today almost all major computer manufacturers and system builders
consistently select Anelex Printers . . . for high speed, medium speed, low
speed, communications, and any other common or uncommon application.
Anelex builds them all and all of them are reliable. 2\ Anelex
Corporation, 155 Causeway Street, Boston, Massachusetts 02114

Anelex® for Reliability

CIRCLE 42 ON READER CARD
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"simply 0.3, to obtain the B-number

For example.
(log 1.5)/0. 3=0. 17609/0‘3
=0.323 = 0B3: .
(log 12288)/0 3 =4 08948/0 3
- =13.6316 = 13B6'

Reversing the process will glve the

decimal equivalent of a B-number,
e.g.,

antilog (18B x 0.3) = antilog

54 =2.5x109
antilog (24B6 x 0.3) = antilog
7.38 = 2.38 x 107

Using D as the decimal point can
be handy, too. For example, 64000
= 6.4 x 104 = 4D82. Also, T for ter-
tiary point. After two or three weeks
of use, most conversions can be done
mentally.
CarL M. Wright
RCA Setvice Co., A Div. of RCA
Electronic Data Processing Service
Washington, D.C.

of zilch and caesar

Sir:

I'm writing you to- complain about
McCrackens use of the word “zilchi-
ness” in his article on the New Pro-
gramming Language (July, D. 34).
“Zilch” means nothing, and it’s clear
to me what McCracken really means
here is “glitchiness.” Other than that,
though, I thought the article was
fine (i.e., I agree with almost every-
thing McCracken has to say about
the new language).

CHRISTOPHER J. SHAW

System Development Corporation
Santa Monica, California

Sir:

I am surprised that Dan McCracken
(July, p. 34) didn’t call NPL to task
on at least one point. Since the com-
mittee- honorably and wisely bor-
rowed the ELSE statement from the
umpteen existing ALGOL and quasi-
ALGOL languages (which have been
delighting the hearts of those not in-
hibited by having only FORTRAN
available), why did they  not also
commandeer the OR IF statement?
As usual, it appears that they dldnt
go quite far enough.

Must conditional expressions have
only two ends? Must flowchart choice-
points ever be restricted to only two
branches? Even in ages past, Caesar
saw that Gaul was divided into three
parts.

RoBerT F. RosiN
Computer Center

Yale University

New Haven, Connecticut

DATAMATION
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document storage & retrieval

Videofile stores documents on mag-
netic video tape. Files are presented
to the user either as pictures on a
tv screen or as printed copies. A basic
Videofile system consists of a Video-
tape tv recorder with built-in elec-

tronic editing capabilities, a tv cam-

era, an indexing unit, tv receiver
and/or an electrostatic printer. AM-
PEX CORPORATION, Redwood
City, Calif. For information:

CIRCLE 200 ON READER CARD

mag tape

Durability of tape is backed up by
guarantee—30 days’ additional life
beyond the normal “read-pass” guar-
antee given by other tape manufac-
turers. At any time within two years
after delivery of the tape, a user
may return it to the factory and, at
moderate cost, it will be inspected,
reworked, cleaned, tested and cer-
tified error-free. U.S. MAGNETIC
TAPE COMPANY, Huntley, Ilinois.
For information:

CIRCLE 201 ON READER CARD

data/tel converter

Low-level computer speed data is
electronically converted to high-level,
lower speed telegraph signals. The
device accepts output signals in the
150-bit/sec range and divides them
into two isolated signals for trans-
mission on standard, inexpensive 75-
bit/sec telegraph lines. The “split”
signal is unintelligible until recom-
bined in the receiver section of a
companion unit. The fully transis-
torized unit employs solid-state relays

October 1964

and logic circuits and power supply
voltage regulators are on plug-in
type circuit cards. RADIATION,
INC., Melbourne, Fla. For informa-
tion:

CIRCLE 202 ON READER CARD

editing device

EDITOR 1 permits preparation and
correction of data on perforated tape.
It executes editorial instructions, such
as “copy,” “delete,” “insert,” or
“justify,” as directed from:'a console.
A first-draft tape is read on the EDI-
TOR’s high speed reader; this data
is selectively copied, deleted, or re-
formatted; new data is typed in as
required; and a clean tape is pro-
duced by the EDITOR’s high speed
punch. Tapes are processed at rates
of 500 wpm. It will accept and pro-
duce 5, 6, 7 or 8 channel tape up
to one inch wide, in any tape code.
INFOR/ONICS INC., Maynard,
Mass. For information:

CIRCLE 203 ON READER CARD

oversize forms file

The three-drawer file provides stor-
age for continuous forms and other
large or irregular size records. The

- outside dimensions of the 1810 file

are 523&” high, 21%” wide and 29%¢”

in depth. STEELCASE INC., Grand

Rapids, Mich. For information:
CIRCLE 204 ON READER CARD

tape cabinet

A cabinet for filing rolled or looped
tapes and program sheets can be used
individually on table or desk tops
or can be stacked in combinations.
Each file drawer section will hold
900-1% inch cubed plastic tape con-
tainers.
available for both roll and loop tapes.
ELECTRO TECH, Minneapolis,
Minn., For information:

CIRCLE 205 ON READER CARD

linear programming code

The code can assimilate 99 distinct
but related problem matrices con-
taining as many as 99,000 equations
overall. Large problems are broken
down into a number of areas which
are assigned to individual matrices.
These matrices, each containing large

Other size containers are

THERE IS A NEW
DIMENSION IN THE

MEMORY MARKET

It is “MicroBIAX, a minia-
turized version of the standard
BIAX memory element—the tiny
ferrite multiaperture core which
stores data in Phileo Corpora-
tion’s remarkable family of BIAX
memories and arrays.

BIAX elements, and now the
new MicroBIAX elements, make
up the world’s fastest special-
purpose memories offered as
standard-line products for both
ground and spaceborne data
systems.

MicroBIAX features all of
BIAX’s operationally-proved per-
formance in a package only one-
fifth the size. You still get multi-
megacycle, true non-destructive
readout and now at even lower
operating power levels. And you
can operate from —55°C to 100°C.

Perhaps the most important
feature of MicroBIAX is the new
two-wire array which achieves
the utmost in simplicity and the
maximum in reliability for sys-
tems designers. This totally new
array concept yields packing den-
sities of 2,000 bits per cubic inch
in production hardware now in
process. .

MicroBIAX is available today
for the airborne and spaceborne
market. High speed read/write
versions for ground-type EDP
systems will be introduced early
in 1965. '

For more information:
Visit our MicroBIAX exhibit at
Booths 210 and 212
Fall Joint Computer Conference
Brooks Hall, San Francisco
October 27, 28 & 29

Or write to:

Manager of Marketing
BIAX Memory Systems

PHILCOeo.
A SUBSIDIARY OF L%‘;‘d/j@a)r?om/mmy,

FORD ROAD/NEWPORT BEACH, CALIFORNIA
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Collins Data Systems Capabilities Expand

And we need experts in the growing fields of programming and systems
analysis.

Immediate openings exist at Collins Radio Company for dynamic per-
sonnel not only experienced, but personally interested in the development of
large-scale data processing systems.

Opportunities exist in Dallas and Cedar Rapids in the fields of:

SOFTWARE DEVELOPMENT

These men will actively participate in the implementation of operating sys-
tems, the design of compilers, sub-routines, assemblers, input/output control
systems and report generators. There will be participation in the design of
language processors such as FORTRAN, MACRO compilers and business
compilers, as well as the development of utility programs, sort/merge rou-
tines and COBOL assemblers. These men must be college graduates with
a degree in mathematics or engineering preferred and 2 to 6 years’ software
experience:

APPLICATION PROGRAMMING

These specialists will be involved in the areas of production control, account-
ing, scientific support programming, design automation, market order auto-
mation and quality assurance. A degree in business administration, indus-
trial engineering or equivalent is required. At least 2 years’ experience in
large data processing systems is necessary.

SYSTEMS ANALYSIS

Experience in depth of 2 to 6 years in programming for large-scale systems
or experience in operations research is the back-ground for these men. They
will be involved in inventory control, sales. forecasting and analysis, cost
estimating and control and EOQ and automatic P/O capability.

OPERATION SYSTEMS RESEARCH GROUP

Men on this team will have had broad experience in operating line and staff
capacities in large, complex industrial enterprises. The assignments include
a_complete integrated management information system and design auto-
mation. A degree in mathematics is preferred, with an advanced degree in
either electrical engineering or business administration desirable.

SAN FRANCISCO INTERVIEWS

Call Mr.L.R. Nuss at the Fairmont Hotel,San Francisco, telephone 421-2102,
after 5 p.m. Monday, October 26.

Interviews will be held from 9 am. to 9 p.m. Tuesday, Wednesday and
Thutsday, October 27, 28 and 29.

If unable to arrange a personal interview, send your resume in confidence to
E. M. Moldt, Collins Radio Company, Cedar Rapids, Iowa.

COLLINS RADIO COMPANY

An equal opportunity employer

CIRCLE 98 ON READER CARD
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L3
numbers of equations, can be solved
by using the code for whatever in-
terrelations are specified, but opti-
mizing for the whole process, not just
segments. Problem solution takes
place on an IBM 7090 or 94. CEIR,

INC., Arlington, Va. For information:
CIRCLE 206 ON READER CARD

magnetic tape deck

EM-PI unit has 60 IPS forward, 275
IPS rewind tape speed; recording
density capabilities of 200 or 556
BPI; a seven-channel recording for-
mat. The unit is 26” high, 19” wide
and 12”7 deep. NATIONAL CASH
REGISTER CO., Dayton, Ohio. For

information:
CIRCLE 207 ON READER CARD

card punch device

Developed for the Wyle electronic
desk calculator, the reader makes
it possible for a frequently-used equa-
tion or formula to be entered auto-
matically. Equations on pre-punched
cards are inserted into the machine,
and number variables manually en-
tered on the -calculator keyboard.

Each step is visible on the cathode
ray tube display and the answer is
produced automatically by the ma-
chine. WYLE LABORATORIES, El

Segundo, Calif. For information:
CIRCLE 208 ON READER CARD

glass memories

Two glass memories, 10 and 50 mega-
cycle, provide serial storage of 10
to 250 bits with access times of one

DATAMATION



Has your 1955 project been this successful ?

In 1955, Collins was on the very edge of the data busi-
ness, concentrating on transmission techniques. Culmina-
tion of research which began in the 40’s was Kineplex®,
a system which employed the methods of kinematics with
multiplexing. This signaling and detecting system was
achieving 4,000 words/minute or 3,000 bits/second in a
band of less than 3 KC. A converter for punched card in-
put/output was being developed, to be followed by equip-
ment for magnetic tape.

™ e

Today, we are in final development stages on the first
all-purpose computer designed from the ground up for
high-speed information and control systems, and are look-
ing beyond present computer techniques.

In this new era of Applied Information Science, we are
working in the area of adaptive control of communica-
tions. Our new stored logic machines have the versatility
to handle business and scientific data, communications
switching control and process control. We are working
with integrated logic citcuits and high-speed memories in
the 10-500 nanosecond range. We are concentrating on
increasing the speed and integrity of information transfer
within the computer as well as in the outside communica-
tion media. Improved system performance is achieved
through the application of model analysis, simulation,
switching theory, and logic synthesis. ‘

Further, we apply the experience gained from operation
of the largest and fastest switching center in the world,
handling some 12,000,000 words a day virtually without
loss. We welcome the help that top-level, open-minded
people with logic design, machine organization, or soft-
ware experience can give us. Top-level people with an
open mind and experience in broad areas of softwatre and
programming. People who want to stay with the most ad-
vanced project and succeed with it. Contact E. M. Moldt,
Collins Radio Company, Cedar Rapids, Iowa.

COLLINS RADIO COMPANY
Cedar Rapids, Iowa - Newport Beach, Calif. - Dallas, Texas

7N
COLLINS

N~/

An equal opportunity employer

CIRCLE 44 ON READER CARD
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Input: 8 bits. Output: any one of 255 voice messages.
Why bother with coded output during crisis conditions? The
TEL-A-DEX voice-alarm annunciator system simplifies man-machine
communications, improves system efficiency, eliminates operator
error, adds a margin of safety, and does not interfere-with normal
operation. On display at FJCC...Booth 434

TEL-A-DEX CORPORATION
. 600 East Bonita Avenue - Pomona, California 91767
TEL-A-DEX CORPORATION IS A WHOLLY-OWNED SUBSIDIARY OF CONSOLIDATED SYSTEMS
CORPORATION, AN ASSOCIATE COMPANY OF ALLIS-CHALMERS AND BELL & HOWELL
’ CIRCLE 45 ON READER CARD
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to five microseconds. The 10-mc mem-
ory can be obtained with attached
drive and sense amplifiers using either
discrete components or thin film cir-
cuitry. Measurements are: 1x1x0.5-

. inch for the 10-mc and 1.5x1.75x0.5-

inch for the 50-mc. CORNING
GLASS WORKS, Corning, N.Y. For
information: _

CIRCLE 209 ON READER CARD

digital plotter

~ The DRAFTOMATIC Incremental
Plotter is capable of drawing speeds
up to 18,000 steps per minute and
a high resolution of .005 inch, and is
designed for on-line operation with
any medium scale general purpose
digital computer, or off-line with mag-
netic tape input. Plot dimensions are
up to 29% inches in width and 120
feet in length. BENSON-LEHNER,

Van Nuys, Calif. For information:
CIRCLE 210 ON READER CARD

x-y plotter

Transistorized unit produces auto-
matic plots of voltage/voltage or
voltage/time functions, from a wide
variety of d-c voltage inputs. The
Plotamatic 600, new 8%” x 11” ana-
log x-y plotter has full scale accu-
racies of+ 0.2% . (both axes) and re-
peatability of 0.1%. DATA EQUIP-
MENT COMPANY, Santa Ana,

Calif. For information:
CIRCLE 211 ON READER CARD

mag tape terminal

Dial-o-verter D522 is a solid-state
data communications device that
transmits or Treceives on computer-
compatible mag tape using ordinary
voice-grade telephone facilities. It can
transmit bi-directionally, mag tape-
to-mag-tape, mag -tape-to-paper-tape
of 5, 6, 7, or 8-level, mag tape to
punch cards, and mag tape to printer.
Device can transmit over voice or
Telpak and maximum speeds are lim-
ited only by the output device. The
unit includes a mag tape handler, a
1024 character core memory buffer,
a coupler for reverse channel or
“turn-around” subsets, two visual
block counters and a control panel.
DIGITRONICS CORPORATION,

Albertson, N.Y. For information:
CIRCLE 212 ON READER CARD
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When reliability counts,
count on MYLAR™

When you are recording or processing data, you
want to be able to depend on your tape without
worrying about it. If your tape is on a base of
“Mylar”*—you can! “Mylar” is strong (a ten-
sile strength of 20,000 psi). “Mylar’ is stable
(unaffected by temperature or humidity
changes). “Mylar” is durable (no plasticizer to
dry out or become brittle with age). “Mylar” is
proven in use (a ten-year record of successful
performance). When reliability counts, count

113 2
on Mylar . *Du Pont’s registered trademark for its polyester film.

(DY myear |

NG, U, 5. par. O

BETTER THINGS F‘OR BETTER LIVING. THROUGH CHEMISTRY

CIRCLE 46 ON READER CARD
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- THE FASTEST
w most complete

- Paper Tape Regenerator
in its class

50 characters per second. $1950. A new high standard in cost-performance
for Paper Tape Regenerators. And with the ruggedness, precision engi-
neering —and dependability you get only from Royal McBee's 500 Series.
Superior operation, and prompt, specialized service, if needed.

New design features: optional regeneration of delete codes, Regen lock
and unlock, manual index control on Punch, Tape Feed control to put
blank or delete feeds between messages. Takes wide range of tape sizes: 17,
7/8”7,11/16” at 5, 6, 7 or 8 level. Optional auxiliary equipment available.

For complete specifications, mail the coupon. You'll find that the Royal
McBee Paper Tape Regenerator out-performs anything néar its price.

ROYAL McBEE

Industrial Products Division 33JV

150 New Park Avenue

Hartford, Conn.

[0 Please send me information on your new Paper
Tape Regenerator. '

O Please have a representative call on me.

OYAL
MicBEE

Name
Company. ‘
Address 500 Series
City State Industrial Machines
CIRCLE 47 ON READER CARD
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DARATAMATION

an
F. D. THOMPSON PUBLICATION

THE MAGAZINE OF AUTOMATIC
INFORMATION PROCESSING
FOR BUSINESS & SCIENCE

® Complete coverage of EDP
professionals in both the
business and scientific area

*

o (Circulation guarantee of
50,000+ Nov., 1964
55,000 June, 1965

*

' Expanding foreign and
_ domestic coverage

*

® Largest advertising volume
in the field

*

® Responsive audience (over
120,000 inquiries in 1963)

*

® Largest circulation
.in‘the field

-k

® Proven editorial quality
and acceptance

DATAMATION

THE ONE PUBLICATION

THAT SERVES THE WHOLE
DATA PROCESSING FIELD

Readership studies, market
materials and other media in-
formation available — Write
'DATAMATION, 141 E. 44th St.,
“New York 17, N. Y.

@&y BPA

DATAMATION



NOR-DESTRUCTIVE READOUT:

VERY HIGH SPEED:

WIDE TEMPERATURE CAPABILITY:
MIGK-DENSITY BIT STORAGE CAPACITY:

New RCA 0154M5 ferrite transfluxors are ideal for com-
pact, high-speed non-destructive-readout memories in
missiles, supersonic aircraft and space vehicles. Each re-
quires a blocking current of 1 amp, and set and read cur-
rents of only 600 ma, over the entire operating tempera-
ture range. Packaging density can be as high as 1000 bits
per cubic inch. o v ‘

These two-aperture high-speed transfluxors are available
in bulk quantities, or as pre-assembled planes and stacks.

Each RCA transfluxor is individually tested on automatic
test equipment to insure product consistency.

See RCA Ferrite Memory Products at FJCC Booth 505-506.

This tiny new
RCA transfluxor
can makea
 big difference
in your computer
memory system . .

stored data is retained as long as desired, despite
multiple read-outs.

only 2 microseconds for a complete system read-write cycle.

operates at ambients from —55° to + 125°C without current
compensation or temperature controls.

1000 bits per cubic inch,

RCA transfluxors provide many advantages over con-

ventional ferrite memory cores.

ONow you can save the time lost—and eliminate the extra
electronics required by the regenerate operation.

OThe memory can accept new information during the
time that would otherwise be required by the regenerate
operation.

These transfluxors can make a big difference in your de-

signs. Get the facts. Call your nearest RCA Field Repre-

sentative; or write, wire, or call RCA Electronic Compo-
nents and Devices, Memory Products Operation, Section
'F-D-10, 64 “A” Street, Needham Heights 94, Mass.

The Most Trusted Name in Eiectronics

CIRCLE 48 ON READER CARD
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SOURCE ORIENTED DATA ACQUISITION SYSTEMS
FROM UGC®INSTRUMENTS

_ADAPTO- METER-
CORDER ~ CORDER

Magnetic Tape Portable Magnetic - - |
Recording  Attachment : / .+ Tape Record%r *.

AMCORDER COUNTER-
dang acne e R “ CORDER

Portable Magnetic
- Tape Recorder

The sophistication of today’s electronic data process-. '
ing systems has made it imperative that there be
computer-readable data capture at the source. s UGC
Instruments has developed its SODA (Source Ori- -
ented Data Acquisition) systems to meet this need. -
m The SODA devices are all a part of a family of -
digital magnetic tape producing and convertlng’

e

GG

INCORPORATED

P. 0. Box 6070 ~ systems. They have application for field, office,
Shreveport, La. plant and warehouse, wherever there is a need for
Phone: 865-1438 data capture at the source ready for computer
CIRCLE 50 ON READER CARD processing. m If data can be recorded numerically

it can be captured on a SODA system recorder

Sys’rems & Procedures Associdtion and Exhlblt — Booths Nos. 315 and 316.
Fall Joint Computer Conference and Exhibit- '— Booths Nos. 307 and 309. -
Data Processing Conference and Exposition . — Booths Nos. 1 and 2.



Pulse Heigm‘7

ool Ky Distribution/-
0 O\ DC & Other)

’ T obbbo  * A
R v I ™
ORI DISPILAY VICTOREEN SCIPP SERIES

Analysis

f : ON-LINE DATA-HANDLING
BASIC SCIPP SERIES
Q:v} @ @ ) @ @ COMPUTING INSTRUMENT
S O e 400, 1600, 10,000 words (word length 106,
- & ¥ Q o PN Q ;}_\ ‘.if. P — decimal).
! ° »{ e U Patch program can be changed to meet

‘,- ...... ~ virtually any requirement.
1JLJ/A\' A\’ [ . Built-in address and data register.
/ \J
Random parallel access.
Serial and parallel outputs.
On-line data handling.
Memory subgrouping capability.

Display of memory (optional) is live, static,
and static/live.

Full specifications on request,

GENERAL ADC FEATURES®

B — B—————— Single or dual units available.
(OI0I00£0 OIOIOROI0 0O ROI0 IO [FEELCEREReNE] & 8MC digitizing rate.

I Sy e S SU . . .
R e o - . A .

PO X S—— TSI T TEIAEEETE Independent or coincident operation
o A

&, 10-Bit binary or 400/1600 BCD.
J ‘ Analog function or pulse input ADC's.

Ly 1 Full specifications on request,
: /
TOLLAVIORE " W

, J / vmonml

@ A DIVISION OF ! ]

- THE VICTOREEN INSTRUMENT COMPANY 1

o | 5857 West 95th Street  Oak Lawn, llinois, U.S.A. /

ﬁ Full line of readout/readin accessories available.

*Field expandability from 400 to 1600 word, or

Eg) l'.r)ll') LJU// lbUU /]'(Q/[Q 1600 two-parameter, operation—exclusive

with Victoreen.

2214-A
CIRCLE 51 ON READER CARP

"Visit our Booth at the Fall Computer Conference”
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SYSTEMS DESIGN RESEARCH: A report
is available on tools and techniques
for a rational integrated approach to
the design of digital computer sys-
tems. A discussion of computer design
theory describes the steps followed in
the overall design of these systems.
Price: $3.00. OFFICE OF TECHNI-
CAL SERVICES, U.S. DEPART-
MENT OF COMMERCE, Wash.,
D.C. 20230.

LARGE-SCALE COMPUTERS: Compati-
bles/600 for business, scientific and
military real-time applications are fea-
tured in 12-page brochure. Design
features, memory-oriented system or-
ganization are discussed and program
packages available with the line are
listed. GENERAL ELECTRIC COM-
PUTER DEPARTMENT, Phoenix,

Ariz. For copy:
CIRCLE 130 ON READER CARD

CONSULTING AND SOFTWARE FIRM:
Information about the officers, capa-
bilities, and examples of work per-
formed are provided. PHILIP HAN-
KINS & CO., INC., Arlington, Mass.

For copy: ,
CIRCLE 131 ON READER CARD

INSTITUTE: 16-page color brochure out-
lines the Institute of Advanced Tech-
nology’s educational aims and how it
intends to achieve them. CEIR, INC.,

Washington, D.C. For copy:
CIRCLE 132 ON READER CARD

REMOTE ON-LINE  ACCESS: Brochure
describes use of direct communication
on the Univac 1107. Use and advan-
tages also are outlined. COMPUTER
SCIENCES CORP., El Segundo,

Calif. For copy:
CIRCLE 133 ON READER CARD

FLAT PACKAGES: Fact sheets illustrate,
describe advantages of microcircuit

packages and sealing procedures.
CORNING ELECTRONICS, DIV.

OF CORNING GLASS WORKS,

Corning, N.Y. For copy:
CIRCLE 134 ON READER CARD

BILLING SYSTEM: Brochure details bill-
ing, invoicing, receiving and distribu-
tion system required for implementing
the H200 in a retail warehouse. Flow

October 1964

charts of the three key applications, a
narrative describing the flow of docu-
ments through the system and exam-
ples of its operation are given also.
HONEYWELL EDP, Wellesley Hills,

Mass. For copy:
CIRCLE 135 ON READER CARD

BINDERS: 16-page catalog lists and il-
lustrates 191 nylon post, prong and
ring binders for both burst and un-
burst tab sheets. WILSON JONES

CO., Chicago, Ill. For copy:
CIRCLE 136 ON READER CARD

RANDOM-ACCESS DISC MEMORY: Data
sheet gives technical characteristics
and dimensions of the L323 and de-
scribes operation, special features and
applications. LIBRASCOPE GROUP,
GENERAL PRECISION, INC. Glen-

dale, Calif. For copy:
CIRCLE 137 ON READER CARD

¥

REAL-TIME SYSTEMS: File accounting
systems for banks are illustrated and
explained in eight-page pamphlet.
RADIO CORPORATION OF AMERI-

CA, Camden, N.J. For copy:
CIRCLE 138 ON READER CARD

FORTRAN FOR OPTICS: 42-page book-
let entitled A Fortran Program for
Analysis of Ellipsometer Measure-
ments and Calculation of Reflection
Coefficients from Thin Films is avail-
able for $.30. SUPERINTENDENT
OF DOCUMENTS, U.S.. GOV'T.
PRINTING OFFICE, Washington,
D.C. 20402.

DIGITAL COMPUTER FUNDAMENTALS:
Eight-page catalog details course in-
cluding description of text and labora-
tory manual, teaching aids, in-service
workshops and institutes, and the
Hickok Model 70 digital computer
trainer. The course is designed for
technical schools and colleges. HIC-
KOK TEACHING SYSTEMS, Cam-

bridge, Mass. For copy:
CIRCLE 139 ON READER CARD

COMPUTING HANKEL FUNCTIONS: De-
tailed methods applicable to solving
electromagnetic or sound-wave prob-
lems in spherical or cylindrical coordi-
nates are presented. No new mathe-

Press a button...
find a card

~ Press...
Presto with Electrofile!

Here at last is automatic filing. You can
quickly find a card, either alphabetically or
numerically, simply by pressing a key,
much as on a typewriter. And the card can
be refiled at random. That's right. There's
no need to file cards in any sequence order.
Misfiling? Impossible! File an entire card
group at random, too. And find it instantly
by pressing a button. One card or one hun-
dred . . . file at random; fird at once!

Use Electrofile for personnel, purchasing,
sales, customer, inventory, production, in-
stallment, collection, many other records.

Acme Visible Records, Inc.
7510 West Allview Drive, Crozet, Va.

Please have your sales representative call
to explain how an Electrofile can save
time and money on my.

card records.

NAME

TITLE
COMPANY

ADDRESS

" CIRCLE 52 ON READER CARD
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SPEED DEMON ON PAPER

New Tally Perforator does 150 cps on paper, mylar, or foil tape

Why is the new Tally P-150 the most advanced paper tape perforator on the market
today ? Speed, of course, is one reason. A price of $2,850 is another.

But there’s much more to the story of this remarkable new product. For instance,

pin sense error checking through odd or even parity summing is standard on every

punch. When a parity error is sensed, the flow of data and tape advance can be in-

hibited and the incorrect character deleted instantly at full character rate. Bi-direc-

tional tape handling and a remotely controlled backup speed of 25 cps simplify error .
correction even further.

The Tally P-150 offers asynchronous operation so that associated systems need not
be synchronized to the cyclical rate of the perforator. ; ‘

If you would like to know more about this well-designed and well-engineered new
product, let us hear from you. Please write Tally Corporation, 1310 Mercer Street,
Seattle, Washington 98109, '

| TALLY™

See us at FJCC 608-609

CIRCLE 53 ON READER CARD
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matical development is involved, but
considerable algebraic reduction and
systemization are accomplished. Avail-

able for $.20. SUPERINTENDENT.

OF DOCUMENTS, U.S. GOV'T.
PRINTING OFFICE, Washington,
D.C. 20402. -

BRITISH SERVICE BUREAU: Booklet enu-
merates services offered by C.A.P., in-
cluding software, programming and
evaluation of computers and their soft-
ware with other manufacturers. COM-
PUTER ANALYSTS & PROGRAM-
MERS LTD., London, England. For

copy:
CIRCLE 140 ON READER CARD

FIRE PROTECTION: 30-page book gives
revised standard for protection of
computers. Available for $.60. NA-
TIONAL FIRE PROTECTION
ASSN., Boston, Mass.

PERT COST: Introductory text describes

management computer-centered tool
for preparation of project schedules
and costs. An Introduction to PERT
Cost, AD 600 184, is available for
$2.75 from U.S. DEPT. OF COM-
MERCE, Washington, D.C. 20230.

ANALOG COMPUTER: Booklet describes
desk-top machine which solves up to
nine simultaneous linear equations
through iterative technique plus
oscilloscope display. The computer
gives an accuracy of 0.2 percent for
solution of the major variable. DP-846
is available for $.50 from OFFICE OF
TECHNICAL SERVICES, U.S.
DEPT. OF COMMERCE, Washing-
ton, D.C. 20230. '

MEDIUM-TO-LARGE-SCALE COMPUTERS:
12-page brochure outlines uses, bene-
fits, and specifications of the Com-
patibles/400. GENERAL ELECTRIC
COMPUTER DEPARTMENT, Phoe-

nix, Ariz. For copy:
CIRCLE 141 ON READER CARD

TELEMEMORY CONTROL SYSTEM: Solid-
state digital telemetering system for
supervisory control of remote distribu-
tion facilities is described in 12-page
publication. MOTOROLA INSTRU-
MENTATION AND CONTROL

INC., Phoenix, Ariz. For copy:
CIRCLE 142 ON READER CARD

THIN FILM CIRCUITS: Properties of
substrates are listed in an eight-page
illustrated brochure. Substrates are of
barium aluminum borosilicate com-
position that is nominally alkali-free.
CORNING GLASS WORKS, Corn-

ing, N.Y. For copy:
CIRCLE 143 ON READER CARD

October 1964

Computer player

Put a disc on the spindle. Push a
button.

In milliseconds, you're retrieving
data for a payroll, cost accounting,
invoicing — as many operations as
you can store in 122,880 alphanu-
meric characters.

The disc fits in the new Friden 6018

Magnetic Disc File, the economical

*A TRADEMARK OF FRIDEN, INC

CIRCLE 54 ON READER CARD

random access memory unit de-
signed to work with our small-scale
6010 Computer.

The combination gives you the least
expensive, and the only small scale
computer system offering the speed
and versatility of magnetic random
access disc storage.
Total cost of computer and disc file
(including discs and programing) is
well under $30,000. Now, at a frac-
tion of the cost, you can afford the
data processing technique used by
large firms.
We offer sales, service and instruc-
tion throughout the world. Ask your
local Friden systems man to play the
6018 Disc File for .
your firm soon. Or *
write Friden, Inc., Fl'lden
San Leandro, Calif.

A Subsidiary of The Singer Company

115



from the

bottom drawer

DP
DEFINITIONS

 FEASIBILITY STUDY — A highly
publicized, drawn-out stalling tactic
during which team members find 200
ways of posing the question, “What
the heck do we do now?”

® ANALYST — Anyone who desig-
nates himself as such.

¢ MATHEMATICIAN-One who can
explain everything — access time,
Planck’s Quantum Theory, women—
in terms of Standard Deviation.

¢ PAPERWORK SIMPLIFICATION
—A new time savings technique call-
ing for the use of 34 new forms.

¢ FORTRAN—Fortunately Our Read-
ers Take Refreshers At Nightschool.

e HEURISTIC PROBLEM SOLV-
ING AS APPLIED TO PHILOSOPH-
ICAL APPROACHES TO CYBER-
NETICS—Self explanatory.

o EXECUTIVE ROUTINE -~ One
hour coffee breaks, two hour lunches,
golf on Wednesdays.

* HIGH SPEED PRINTER — Wife
writing checks.

* INFORMATION STORAGE AND
RETRIEVAL—Blackmail.

® VALIDITY CHECK-The Custo-
mer. )

® KEY PUNCH OPERATOR — The
best informed source regarding the
weaknesses of the system, new large
scale computers and night clubs to
hang out at.

® OPTICAL SCANNER-Male visi-
tor in the keypunch section.

¢ TARGET DATE-That time when
serious study and coordination com-
mence.

* DANGER-110,000 MILLIVOLT
VOLTAGE SOURCE-Standard 110
volt wall plug.

* SYMPOSIUM-—Among other things
a drinking bout. (If you don’t believe
it; check Webster)

¢ DIGIT EMITTER—Sandals.

* PASCAL’S MACHINE—Salesman’s
description of your present computer
equipment.

EvererT E. TRIBBETT
" an analyst

116
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get speed and data density of magnetic tape

e @ 0@

—with new standard digital data acquisition systems!

ADD: The advantages of standard systems—complete system specifications, immediate delivery,

proven reliability, low cost

: The benefits of magnetic tape recording and data processing

AND GET: rast automatic measurement of dc volts, low-level dc, ac volts, resistance and frequency
recorded on an incremental recorder in computer compatible format-—as fast as
10 channels per second—with up to 440,000 unattended measurements and recordings.

Heart of these magnetic tape systems, as of other
Dymec 2010 Data Acquisition Systems, is the DY-2401B
Integrating Digital Voltmeter, a floated and guarded in-
strument which lets you measure extremely low-level
signals even in the presence of severe common mode
and superimposed noise. The 2401B measures dc
voltages to 1000 volts with 300% overranging on the
lower ranges.. It also measures frequency 10 cps to 300
ke, and you can add an optional converter to measure
ac and resistance.

The newest of Dymec's standard systems comes in two
models, the 20104 and the 2010H, which differ only in
scanning capability. With the 201OJ you can measure
up to 200 3-wire channels, or measure up to 100 chan-
nels with the 2010H System.

Now from nine standard systems you can select a wide
variety of input capabilities and recorded output, in-
cluding printed paper tape, punched tape, punched cards

.and magnetic tape. Prices of the newest systems:
DY 2010H, $15,365; DY-2010J, $17,415.

Data sub/ect to change without not:ce Prices f.0.b. factory.

Call your Dymec/HewIett-Packard field engineer for more information or for a demonstration of a standard digital data acquisition system.
SEE US AT FJCC BOOTH NO. 342-344

DYMEC

A DIVISION OF HEWLETT-PACKARD COMPANY

DEPT. A-9, 395 PAGE MILL ROAD, PALO ALTO, CALIF.

» PHONE (415) 326-1755 TWX 415-492-9363

CIRCLE 56 ON READER CARD
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Data Processing

Management Association

unoances

| Fourth Annual Certificate
“in Data Processing Examination

Saturday, February 13, 1965

96 Test Sites Throughout the U.S. and Canada

The three-hour examination encompasses
a wide range of subjects which are considered
important for professional competence in the
field of data processirig and management in-
formation systems.

Subject categories include computer and
unit record concepts and equipment; analysis
and design of data systems—manual, electro-
mechanical, and electronic; principles of ac-
counting, mathematics and statistics.

Applicants need not be members of DPMA.
The examination is open to anyone of high
character who has at least three years of full
time work experienice in data processing.

Spéciﬁc academic requirements will be waived
this year for the final time.

Applications are available from the Data
Processing Management Association Inter-
national Headquarters and local chapters.
Deadline for filing applications is December
1, 1964. »

A revised study guide for the CDP exami-
nation has been designed as an outline for in-
dividual and group study. For a copy of the
study guide, descriptive brochure, test site list
and application form, please complete the
coupon below and forward to DPMA Inter-
national Headquarters.

To: DPMA International Headquarters'

Please forward information on |

524 Busse Hwy., Park Ridge, lllinois - 1965 CDP Examination to:
Na’me Title
I I
| Company
Address
ity  State ZipCode
I A _ _ - . ' ' |
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THE
SWAC

by SHIRLEY MARKS

Remembering the early days

. similar to that of a parent
gazing tenderly at a pair of bronzed
baby shoes. (The infant SWAC was
conceived in the spring of 1949 on the
UCLA campus by the National Bureau
of Standards™ Institute for Numerical
Analysis and was officially born in the
fall of 1950.)

Remember its first input-output?
Typewriter and punched paper tape?
And the visitors who would crowd
around the console during a demon-
stration, - less impressed by flashing
lights than by the Flexowriter typing
at the rate of two seconds per word,
in its baby-talk alphabet of 13 letters,
one for each of the operation codes?
Some of the visitors thought that the
Flexowriter was the computer.

And what were SWAC’s 13 oper-
ations? Well, it could add the contents
of two cells and store the result in
a third, and take its next instruction
from a fourth cell if the addition pro-
duced an overflow—that was one in-
struction. It could subtract and multi-
ply very creditably but needed sub-
‘routines to divide and do floating-
point arithmetic. Compare operations
made tallying easy, and one could
be logical or shift right or left or not
at all-in about the time the late-
blooming IBM 701 could perfmm the
equivalent single-address operations.
When one tired of loops within loops,
there was the typewriter for output-
ting messages announcing the discov-
ery of another Mersenne prime. Read-
ing in a routine from paper tape was
unsophisticated. “Reset . memory to
zero” and “push. start” did the trick,
since the operation code for “input”
was 0000.

In retrospect, trouble seemed more
elementary too in the early days. If
one used the same cell to store the
result of numerous operatlons w1th1n
too short a real time, “spillover” be-
came more annoying than overflow.
And what fun to watch it appear by
switching the monitor scope to the
16x16 raster which represented—in
tipsy little 0’s and 1’s—a desired one
of the 36 bit positions of a machine
word. However, a faster way to
achieve random storage of ones was
discovered late one night when an
overly zealous janitor banged his big

October 1964

of SWAC inspires a feeling

broom against the cabinet housing the

cathode ray tube memory. We later.

refined this technique to rapping on
the front of an individual chassis with
a screw driver.

Night work produced other phe-

there was a machine

nomena. One morning, the early birds
discovered that SWAC could sound
like “On The Trail” while running
through a prime number routine.
Harry Huskey, SWAC’s father, had
worked  all night to connect each of

Only a supertape can perform with maximum efficiency in
your -modern, superspeed, automatic machines. Specify
PERFEC.TION® for the best results from your computers, com-
munications systems, and data processing equipment.

@ For base stocks of assured quality
@ For slitting that is sharp and true.. . . and virtually lint free
Q For tapes exceeding Federai specifications

@ For perforations that are clean and sharp . . . first to last

(f%ffé

////
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PERFECTION® rolls or folded tapés are available for mechanical
or photo readers. Please write for a sample brochure and the
name of our d|str|butor nearest you.

PAPER
MANUFACTURERS
COMPANY

PERFECTION
® PHILADELPHIA PENNSYLVANIA 19115

BRANCH FACTORIES: INDIANAPOLIS, IND., NEWARK, CALIF.
SALES OFFICES:
ATLANTA e CHICAGO e CLEVELAND e DALLAS
KANSAS CITY e LOS ANGELES ® NEW YORK
PHILADELPHIA @ SAN FRANCISCO e SYRACUSE
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—— MOMFY—Mesa

~— Does More For You

How? Total computer competence. secanaes

The two fastest-moving software and hardware consulting teams. Now merged to
do more for you. Result: total competence, from compiler development to scientific
programming to real-time systems. And from systems engineering fo logic design to
circuit design. Supplementing your staff or providing a total contract responsibility.

Mesa does more. For the primes. The computer makers. The military, NASA,
business. Why not for you, too?

Find out how Mesa Does More For You. Get your copy of our
MDMFY report.

MESA SCIENTIFIC CORPORATION

SANTA ANA ¢ INGLEWOOD e« LOS ANGELES -‘WASHINGT'ON o HUNTSVILLE

CLIENT SERVICES HEADQUARTERS:
1833 EAST 17TH STREET, SANTA ANA, CALIFORNIA 92701

p

Mesa Does More For You
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THINK
VersalLOG(¥

® ® ® mostengineers who
think for themselves choose
VersalOGIC Memory Systems
over all others.

We think you will too. -

VersalL0GIC
MEMORY SYSTEMS

DECISIONAL control asSeeEIEs

1590 MONROVIA AVENUE - NEWPORT BEACH, @:\RIZe¥:{N]l

. CIRCLE 58 ON READER CARD
122

THE SWAC . . .

the 13 operations to amplifiers—or something. 1 remember
only that we could plug in any one of the operations, select
a frequency, and go from the bassoons to the piccolos with
the turn of a dial. This had two major uses. One was to
keep tabs on the proper performance of a checked-out code,
often by remote control. The intercom switch at the con-
sole would be taped to remain open and set to transmit
to a’ nearby office. When a sour note was sounded, the
programmer came a-running. And the other use? Once
when some military guests were expected, a .routine
was written to play the Star-Spangled Banner, making
it diflicult to call playing music a trivial use of an
electronic computer.

Many famous mathematicians and scientists of the
day came to view the marvel that was SWAC. But
true recognition came when a request was received
from a producer of science fiction movies. He wanted
to use the sight and sound of SWAC as background for
a film he was planning. As with so much science fiction,
the title was prophetic. You may still see the movie on

" the Late Late Sbow. It's called The Magnetic Monster.

USE CHRISTMAS SEALS

RESPIRATORY DISEASES

WANTED

Men to mateh our mission

Do you want to be motivated ],

or just moved [?

Are you ready for a challenge ],

or merely a change []?

Do you want to promofte your competence [],
or simply preserve it []?

Answer these questions objectively. If you have checked the
first box in each case, let's get acquainted. We want to tell you
about our work and aspirations involving the design of infor-
mation systems for administrative, engineering, and scientific
applications, and to hear the same from you. We are inter-
ested in people with competence in

® Operations Research @ Systems Design and Engineering

e Systems Analysis ¢ Computer Programming
® Software Design ® Applied Mathematics and Statistics

Now is the time to send your resume to

Mr. Charles G. Calderaro, Director
Arizona Research Center
URS Corporation

Box 1025, Sierra Vista, Arizona
An equal opportunity employer— by choice
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Move ahead in digital systems
with NCR. Developments such
as the newly announced NCR
315 RMC Rod Memory
Computer with the first com-
mercially available all-thin-film
main memory tell you that EDP
technology is moving fast at
NCR Electronics Division.
Opportunity is in the present
tense. If you can make original
contributions in any of the areas
listed here...if you would like to
combine a good living with the
good Southern California life...
investigate NCR now.

SYSTEMS ANALYST
ENGINEERS

Central and Advanced
Systems—All Levels

Experience in analyzing
requirements to prepare func-
tional specifications for
processors, controllers, buffers,
peripheral equipment. random
access memories, etc, Know-
ledge of logical design and
programming helpful, essential
at higher levels, where candi-
dates should also have heavy
experience’in advanced system
design—multiprogramming, list
processing machines, complex
on-line systems, or other
specialties.

On-Line—Intermediate
and Senior !

Experience in analyzing require-
ments and preparing functional
specifications for on-line sys-
tems and selected devices.
Should have good knowledge of
data transmission techniques,
and be able to carry out studies
of traffic loads, scanning and
polling schemes, etc. Know-
ledge of programming and ele-
mentary logical design essential.

October 1964

Evaluation—All Levels
Experience in preparing com-
parative analyses of data
processing system, using
analytic techniques including
queuing theory and simulation.
Knowledge of programming
essential.

PROGRAMMERS
Software—All Levels

Requires experience in design-
ing and writing compilers, oper-
ating system, generators, etc.

Research—Senior Level

Must have extensive experience
in advanced programming tech-
niques and applications such as
list processing systems, syntax-
directed compiling, information
retrieval system, and natural
language processing.

Design Automation
Programmer

This position requires a man who
has had previous experience in
programming, for design .auto-
mation. Requires an understand-
ing of engineering and hardware
problems. Bachelor's degree in
math, engineering, or related
fields required.

Advanced Mechanisms
Specialist

Position will entail analysis and
advanced design of complex
mechanisms and applied
mechanics problems. Experi-

ence highly desirable in design

of computer peripheral equip-
ment, such as disc files, drums
and drum memories; floating-
head background helpful.
Should be equally skilled in
mathematical analysis and labo-
ratory measurements. PhD
preferred.

5 =

Systems/Communications
Designer

This senior position will .involve
analysis and advanced design of
on-line, real-time systems.

Requires BSEE, MSEE desired,”

with good knowledge of digital
computer technology.

Advanced Magnetic
Recording Specialist

Intermediate to senior engineer
with BS degree, MS desired,

with 3-4 years' experience in

advanced magnetic recording
techniques. Requires detailed
knowledge of media, circuitry
and magnetic head design.

Senior Display Engineer
We are seeking an engineer with
1 to 3 years' experience in dis-
play technology, with emphasis
on the electronic design of com-
mercial and military display
devices:. Requires BSEE or
related degree. .

Senior Research Engineer

Research in advanced computer
techniques, stressing state-of-
the-art-hardware and experi-
mental system work. Requires
BS in engineering or physics

CIRCLE 76 ON READER CARD

and 5 years' experience in thin
films or magnetics.

Intermediate and
Jr. Computer Engineers

Experienced graduate EE’s with
3 to 5 years in logic design and
transistorized circuit design of
digital equipment. Assignments

will entail logic and circuit
design of buffer storage units
and digital peripheral equipment.

INTERVIEWS AT THE FALL
JOINT COMPUTER CONFERENCE,
SAN FRANCISCO, OCT. 27-29

To arrange an appointment, call
Ed Free during FICC at the con-
ference hotel, 362-3021. If you are
not attending FJCC, please send
resume immediately, including
training, experience and salary
history, to Bill Holloway,
Personnel Department, or
telephone collect.

The National

Cash Register Company

NCR

ELECTRONICS DIVISION *

2815 W. El Segundo Blvd.
Hawthorne, Calif.

Telephone: Area Code 213-757-5111

an equal-opportunity employer
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retrieves, erases, updates stored data instantly

without additional cards, tape or paperwork

Raytheon’s compact, Digital Information Dis-
play System (DIDS-500) completely eliminates
the need for card punching and paperwork when
composing or editing computer-stored material.

The fully transistorized unit — containing
122 electronically-generated letters, numerals and
symbols — is activated by an operator-controlled
standard typewriter keyboard and electronic cur-
sor. It translates digitized information stored in
the computer into conventional language or for-
mulas and displays this information on a 15” x 15”
screen for operator editing.

APPLICATIONS

GOVERNMENT: Command and Control Systems ¢ Preflight
Checkout ¢ Air Traffic Control * Tactical Weapons Systems ¢
Radar Data Processing * Information Retrieval
~ COMMERCIAL: Digital Computer Programming Analysis *
Stock Quotation and Analysis * Medical and Hospital
Records ¢ Airline and Hotel Reservations ¢ Banking and
Legal Records ¢ Inventory Control Systems * Invoicing and

Billing Systems ¢ Information Retrieval

CIRCLE 61 ON READER CARD

The system, available both in a militarized
and a commercial configuration, features printed
circuit board construction for rapid substitution
of cursively written characters or symbols in the
field. Its versatility makes it an ideal complement
for computers and data processing systems.

Remote operator consoles can provide im-
mediate access to stored data from a large, cen-
trally located data processor. Stored information
can be verified, erased, updated and re-stored di-
rectly, thus eliminating the need for key punching
and intermediary processing.

For complete information about this new
Raytheon system as well as other data display sys-
tems, write: Manager of Marketing, Box 255B,
Equipment Division, Raytheon Company, State
Road West, Wayland, Massachusetts, 01778
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48-BIT WORDS

...yours by DATA-PHONE

If your problems exceed the capacity of com-
puter-cores locally available, the solution is right
at hand: Bell System DATA-PHONE. Yours by
direct line from our nearest DATA CENTER,
perhaps from your own facilities. Through the
DATA-PHONE network you now have direct ac-
.cess to a CONTROL DATA® 3600. Call or write
us today to find out how really accessible an
adequate memory can be.

Telephone 612-888-5555. Write 8100 34th Ave.
So., Minneapolis 55440, Dept. H-104.

DATA CENTERS CONTROL DATA

MBI CcORPORATION

Data Centers: New York; Washington, D.C.; Houston;
Minneapolis; Los Angeles, Palo Alto, Callforma
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- Brightest picture in data display . . .
in computer and data processing systems

for flicker-free display, flexibility, speed,
- capacity, reliability

For systems engineers concerned with
NOW — for instant display of digital
data — LFE makes the finest, most so-
phisticated data display systems and
modules. Here is modular construction

designed to interface with your com-.

puter, data processing equipment or
data link for high speed presentation
of data in clear, bright, flicker-free
images. :

Alpha-numeric characters, arbitrary or
abstract symbols, schematics, graphs,
charts, maps — LFE Displays can han-
dle them all. Speed? As many as 8,000
characters displayed at a time at 60 non-

p—=>
INFORMATION SYSTEMS
128

flickering frames per second — called
at a touch, on a standard cathode ray
tube.

This is possible because of the SM 2A
Character Generator—a solid state unit
which- makes character strokes in .08
microseconds, 25 stroke characters at
500,000 characters per second. Plug in
cards allow the changing of characters
~— simple resistor gating means any-
one can change, design, and make
characters. . '

LFE modules include 3” to 23" indica-
tors, vector generators, background
overlay projectors, rotary, core and

delay-line memories, large group pro-
jectors, cursors, input/output logic, key-
boards, hard copy units for ten second,
full size copies, all elements to construct
a display system for you. Most impor-
tant, we can supply knowledgeable sys-
tems engineering.

Now in final develop-
ment: even more ad-
vanced, all solid state
display panels. Each
one a real advance in
the state-of-the-art.

Write now for full
technical data.

LFE ELECTRONICS

A DIVISION OF LABORATORY FOR ELECTRONICS, INC.

1075 COMMONWEALTH AVENUE
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openings for computer salesmen and application programmers

problem solvers

Not Just Order Takers

.....THAT'S THE CLOSEST DESCRIPTION YET OF

computer salesmen and
application programmers

-

The problems these people are concerned with are customer problems —
in areas bearing strongly upon profitability.

IT’S THE SALESMAN’S responsibility to determine—and analyze—
all operational areas where G.E. computers and peripheral equipment
can streamline an individual customer’s business, whether he’s a manu-
facturer, utility, insurance company, wholesale/retail distributor, state
or local government agency, bank, transportation or other firm.

IT°’S THE APPLICATION PROGRAMMER’S responsibility to design
the program packages required to solve the individual problems of the
customer company.

The year just past has demonstrated notable achievements by G.E.
marketing teams in this area of customer-problem discovery and solution.
The good news is spreading. New customers are knocking on our doors
in substantial numbers. We need to recruit and train new salesmen and
programmers to serve them.

HOW ABOUT YOU? DOES THIS INTEREST YOU?
) ARE YOU QUALIFIED?

Qualifications in general include thorough understanding of the capa-

bilities of computer systems, and broad knowledge of the spectrum of

probléems of modern-day commercial and industrial establishments. In
addition we expect backgrounds of the following caliber:

1. FOR SALESMEN: Minimum of 3 years actual experience in computer sales or sales
of large, complex systems, plus a bachelor’s degree in Math, Physics, Engineering or
Business Administration.

2. FOR APPLICATION PROGRAMMERS: 3 years programming work with internally
stored program computers utilizing tape/disc readout systems; systems design; as-
sembly programs; debugging. Technical or Liberal Arts Education.

Appointments open at locations across the country.

Please write full details, including salary requirements and geographical
preference, to: Mr. K. L. Hill, Administrator, Professional Placement,
General Electric Co., Computer Dept., Room 1056-J, P. 0. Box 270,
Phoenix, Arizona

GENERAL @3 ELECTRIC

An equal opportunity employer
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“"Who s to bell the cat?
It /s easy to propose

Impossible remedies.”
Aesop
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To live safely with a tiger, you must
know when he comes your way. It is
MITRE's job to bell the cat.

To design and develop large-scale
warning systems that provide-a first
line of defense against the enemy.

Back-up Interceptor Control System,
North American Air Defense Combat
Operations Center, and the National
Military Command System, these are
systems created with the tools of to-
day's computer technology. But they
must be able to meet the challenge
posed by tomorrow's weaponry. That's
the difficult part.

This work calls for systems men who
can solve difficult systems problems,
Men with the imagination to think in
terms of overall systems, as well as
sub-systems, components.

Men who-can piece together in-
finitely complex bits of knowledge on
such subjects as sensors, communi-
cations, data processing, display,
military strategy, national policy, eco-

nomics and psychology to make a
workable plan. We have a lot of people
like that at MITRE. The best in their
field in the country. We're looking for
more.

If you are looking for a creative sys-
tems challenge, a chance to contrib-
ute to national defense, perhaps you
might consider working at MITRE.

MITRE s located in pleasant, suburban
Boston. Openings are also available in
Washington,D.C.and Colorado Springs,
Colorado. Rewards are competitive. En-
g/'neers and scientists — preferably
with advanced degrees and at least five
years' experience in electronics, math-
ematics or physics — write in confi-
dence to Vice President — Technical
Operations, The MITRE Corporation,
Box 208AU, Bedford, Massachusetts.

THE

MI'TRE

‘CORPORATION

An Equal Opportunity Employer

Pioneer in the de5|gn and development of command and control systems, MITRE was chartered in 1958 to serve only the United
States Government. An independent nonprofit corporation, MITRE is technical advisor and systems engineer for the Electronic Sys-
tems Division of the Air Force Systems Command, and also serves the Department of Defense, and the Federal Aviation Agency.
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... bridging the gap between data input and decision
AT THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION’S

5

COMPUTER OPERATIONS OFFICE SLIDELL LOUISIANA

TSIrs rapidly expanding computer and data reduction operations have created outstanding career opportunities at a variety of
locations. These challenging positions are associated with the scope of services rendered natlonally by TSI to NASA, all branches of
the Military and to private industry.

Typical of these challenging TS! positions are those available at Slidell, Louisiana, a town near New Orleans that offers urban
convenience in a resort-type setting. Here, in Slidell, is located NASA’s Computer Operations Office just minutes away from its Michoud
Operations and Mississippi Test Operations. At the Computer Operations Office, TSI provides services for computer systems analysis
and development, computer operational support, and analog computer engineering and maintenance. Services of the facility, in direct
support of SATURN production activities, involve the current utilization of two IBM 7094's, two IBM 1401’s and a GE 225 computer
systems for scientific and engineering applications. Three Honeywell 800's and two Honeywell 400°’s data processing systems are
utilized for business applications. Engineering and maintenance services involve five PACE 231-R analog computers with ADIOS and
in the near future a complete telemetry data reduction system with digital control computers.

Job opportunities within TS! requlre a broad spectrum of experlence and academic background. Data Systems Staff openings are
available for personnel having a minimum of three years experience in compiler, monitor and executive computer systems Experience
is preferred in systems such as FORTRAN, IBSYS, FAP, APT, IBJOB, ARGUS, EASY and FACT. Openings are also available to personnel
qualified in the operation of IBM, GE and Honeywell computer systems and in the engineering and maintenance of analog and digital
computers along with telemetry data reduction systems. Forward complete résumé in confidence to Mr. A. W. Smith, Vice President,
TSI Louisiana Division, 1200 Robert Road, Slidell, Louisiana. Telephone 504 255-6471. If you are interested in other locations, forward
your resume to TSI Corporate Offices, 8155 Van Nuys Boulevard, Panorama City, California.

TELECOMPUTING SERVICES,
AN EQUAL OPPORTUNITY EMPLOYER

WHITE SANDS MISSILE RANGE, NEW MEXICO ® HUNTSVILLE, ALABAMA * PLAINVIEW, NEW YORK * EDWARDS AIR FORCE BASE, CALIFORNIA
LOS ANGELES, CALIFORNIA * FORT HUACHUCA, ARIZONA ® SLIDELL, LOUISIANA
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INFORMATION DISPLAYS

INFORMATION DISPLAYS, me.

Formerly RMS ASSOCIATES, INC.
...data processing & display products
102 E. Sandford Bivd., Mt. Vernon, N.Y. 10550

See an on:line Compi

CIRCLE 717 ON READER CARD
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SYSTEMS

TOTAL

Programming Research

Sales Assistance

Customer Programming Support

- Two years’ experience is required in

Programming Research

Sales Assistance

Customer Programming Support
Site Preparation

Systems Analysis

Current expansion and future planning in
the EDP area have created the following
opportunities for qualified personnel who

are ready to take a step forward in their
career now, or within the next several months.

College education plus two years or more
programming -experience with magnetic tape
systems. Challenging opportunity in new
and diverse problems in the commercial,
industrial, and scientific areas.

Education in the business; scientific, or
engineering areas is desired with 2 years’
experience in the EDP field. Long range
interest in the sales area is essential.

programming and related systems analysis
with medium to large scale magnetic tape
systems. Customer assistance and high
interest in debugging would be essential
areas of competence. :

Other available opportunities exist in the
area of SYSTEMS ANALYSIS, and SITE
PREPARATION ENGINEERING.

These positions are in Dayton, Ohio and offer
professionally rewarding challenges with a

computer manufacturer in a growth position.
Confidential inquiries may be addressed to:

T. F. WADE, Technical Placement
The National Cash Register Company
Main & K Streets, Dayton 9, Ohio

An Equal Opportunity Employer
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"BuCom by 1L P (3

brings out the best
in any computer
(LR

|

LD

R |.|_
i

S

In Commercial Banks — An IPC BuCom system in operation since
early 1961 in a major mid-west bank provides the key functional elements
in a unique high-speed, real-time account data dissemination system . ., .
a first-of-its-kind installation that makes complete, up-to-second IBM
1410 system records of instalment loan accounts, regular and special
checking accounts available in an instant to any teller in the bank’s main
or branch offices. Write today for new descriptive literature.

INFORMATION PRODUCTS CORPORATION / A SUBSIDIARY OF RENWELL INDUSTRIES INC.
755 NEW LUDLOW ROAD ¢ SOUTH HADLEY, MASSACHUSETTS

Gpc
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compuler
personnel

Following is a partial
list of some of the many
position opportunities
available now!

COMMERCIAL INSTALLATIONS

Managers of Data Processing
Auto. Equip. Mfg. $15,000

Equipment Mfg. . 15,000
Managers of Systems Analysis
Chemical Mfg. $19,000
Bldg. Mtis. Mfg. 13,500
Lead Systems Analysts
Publishing $20,000
Apparel Mfg. 20,000
Senior Systems Analysts
Electrical Mfg. $15,000
Plastics Mfg. 14,000
Junijor Systems Analysts
Electronic Mfg. $11,000
Bank 10,000
Managers of Programming
Transportation $15,000
Lead Programmers
Aerospace $14,000

Transportation
Senior Programmers

Petrochemical $15,000

Public Utility 13,000
Junior Programmers

Publishing $10,000

Electrical Mfg. 9,000
Managers of Computer Operations

Petrochemical $20,000

Casualty Ins. 12,000

SCIENTIFIC INSTALLATIONS

Lead Programmers

Equipment Mfg. $14,000

Food Mfg. 12,000
Senior Programmers .

Chemical Mfg. $14,000

Equipment Mfg.

Junior Programmers
R & D Services $11,000
Aerospace 11,000

OPERATIONS RESEARCH
Senior O/R Analysts

Consulting $20,000
Food Mfg.
Junior O/R Analysts
Glass Mfg. $15,000
Food Mfg. . 14,000
CONSULTANTS
Commercial $15,000
Scientific . 15,000
.|

All of our fees are
assumed by our client
organizations. All nego-
tiations are handled in
2 plete confid

" Write, call, or visit us
XA to discuss your career
¢ opportunities. (Ask for
our free Computer Op-
portunities Bulletin.)

COMPUTER PERSONNEL
CONSULTANTS, INC.

135 South LaSalle Street—Suite 1460
Chicago, Illinois 60603—Phone 312—236-0900
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B L. Alan Schafler has joined Com-
puter Applications Inc. as manager
for information sciences. He has been
associated with IBM for the past
eight years.

Wl William Wolfson has been pro-
moted to senior vp for corporate de-
velopment at Computer Control Com-
pany, Inc. He was formerly wvp,
marketing.

Il Dr. Tibor Fabina has been elected
president of Mathematica, research
and consulting firm. Formerly execu-
tive vp, he succeeds Russell S. Tate,
Jr., who continues as president of
Market Research Corp. of America,
with which Mathematica is affiliated.

B Sylvania Electronic Systems has
established a dp center in Mountain
View, Calif. and named John P. Dow-
ney manager of the 70-man installa-
tion. He has been with Sylvania since
1956.

M Donald L. Stevens has accepted
the newly created position_of director,
information systems department of
Philco’s Communications and Elec-
tronics Div. He was formerly with
Ramo-Wooldridge and TRW Comput-
ers Co.

M Dr. Reginald P. Tewarson has
accepted the position of Assistant
Professor in the department of Engi-
neering Analysis of the State Univ.
of N.Y. He was formerly Senior Math-
ematician and Project Dlrector of

ALPS for H-800/H-1800.

I Guy Dobbs is the new Assistant
Director of the Technology Director-
ate of System Development Corp.’s
Research and Technology Div. "He
joined the RAND Corp. in 1956 and
when SDC began operatlons independ-
ent of RAND in 1957, he transferred
to SDC headquarters. '

B Robert O. Fickes, president of the
Norge Div. of Borg Wainer Corp.,
will become president and chief ex-
* ecutive officer of Philco Corp. He will
succeed Charles E. Beck.

October 1964

First of its kind in the world!

Revolutionary tape handler FACOM 603
by Japan’s largest computer maker

Outstanding Features
» Revolutionary “MINERTIA MOTOR™ (mini-
mized inertia motor) is directly coupled with
the capstan
« No clutch, no pinchroller, no pneumatic valve
The most simple and ideal tape-path with
a single capstan.
» No scratching of magnetic tape
Only the read/write head and the tape clean-
ers touch the recording side of the tape.

» Tape life prolonged by over 10 times

FACOM 603 Series Performance

« IBM Compatible (IBM 729)

» Density 200, 556 or 800 bits/inch

» Tape speed 45, 75, 120 inch/sec.

-« Transfer rate -9,000, 15,000, 24,000

25,000, 41.700, 66,700
36,000. 60.000, 96,000 charac-
ters/sec.

+ [.LR.G. 3/4 inch
» Reverse reading possible

See us at
F.J.C.C. BOOTH NO. 605

FUJITSU LIMITED

Communications and Efectronics

Marunouchi, Tokyo, Japan
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" COMPUTER SALES
REPRESENTATIVES

igeonholes
are

for
pigeons...

We're looking for
‘rare birds... |

The exceptional sales representative. The one whose
ambition and greater initiative demands greater, more
immediate opportunity for increased authority and
responsibility — and whose sales record supports his
demand.

Honeywell has the fastest growing marketing team in
the industry. Our people and our products are excep-
tional. The management positions our growth is creating
today are being filled by sales representatives who joined
Honeywell only a short time ago.

‘Tomorrow’s management opportunities belong to the
man who joins Honeywell now. Computer sales repre-
sentative assignments exist in nearly every major
U.S. city. . .

If you're a rare bird, obey your best instincts. Reply
in strictest confidence to Mr. Richard Power, Employ-
ment Supervisor. '

Honeywell

ELECTRONIC DATA PROCESSING
60 Walnut Street . Wellesley Hills 81, Massachusetts

An Equal Opportunity Employer

COMPUTER
PROGRAMMERS

&

SYSTEMS
ANALYSTS

ready to

MOVE UP!

Here at the U.S. Army Data Support Com-
mand in Washington, D.C., MOVE UP means
growth potential in three important ways:

1/ Expand your capabilities to the utmost
by tackling wide-ranging programs at one
of the most complete and advanced com-
puter activities in the country. Using I1BM
1401, 1460, and 7080 and RCA 501 digital
computers, you will provide vital manage-
ment information to the Army staff in per-
sonnel, budgets & accounting, supply, pro-
curement, and other fields—on a worldwide
basis.

2/ Advance to higher positions as rapidly
as you can qualify. Salaries start between
$7,220 and $10,250—with Civil Service
benefits, of course,—but EDP technology is
so vital to the Army’s operations that there
is a constant need (and opportunity) for
programmers and analysts at ALL levels.

3/ Enjoy the added benefits of an “edp-
oriented” environment. Not only are there
several government computer complexes in
the area, but a surprising number of private
edp firms are moving in and taking hold.

If you have your degree and sufficient digital
computer experience (including at least two
years in systems analysis or programming)
to work independently on large-scale proj-
ects, please send resume or SF-57 (available
at the Post Office) to: Mr. J. F. Mackrill,
Staff Civilian Personnel Division, Office of
the Chief of Staff, Department of the Army,
The Pentagon (Room 1E429), Washington,
D.C., 20310. The Army is an Equal Op-
portunity Employer.
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MEMO TO:
SUBJECT:

MAG/TAPE USERS
OXIDE BUILD-UP

TEXWIPE lint-free cloth is designed to remove oxide
* build-up from heads and drives on mag/tape transports
where non-contamination is essential.

TEXWIPE is lint-free, non-contaminating, anti-static,
non-abrasive, economical, disposable, 100% pure cellu-
lose woven cloth. Among the users of TEXWIPE are |IBM,
Burroughs, Control Data, NASA, General Electric, RCA,
Internal Revenue, and AEC.

WRITE FOR SAMPLE & SPECIFICATION SHEET

THE TEXWIPE COMPANY
Dept. D10, 157 Prospect Street, Passaic, New Jersey

CIRCLE 66 ON READER CARD

PROFESSIONAL

COMPUTER
PERSONNEL

Washington, D.C.
$7,000 to $20,000

SCIENTIFIC PROGRAMMING @ SYSTEMS ANALYSIS
: SYSTEMS PROGRAMMING @ BUSINESS PROGRAMMING

PERSONAL INTERVIEWS IN THE WASHINGTON AREA

Our service is confidential and personal. We are one of f
the oldest and most effective E.D.P. placement specialists A
in the East. 4

All fees and expenses
paid by employer

SYSTEMAT |

1107 Sprihg Street U(;lscran’:ble
Silver Spring, Md. omputer
.'301-587-4200 Careers

CIRCLE 80 ON READER CARD
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IBM

offers

systems analysts and
programmers
the opportunity to design
large-scale operational
compulter systems

Candidates should have a college degree or
equivalent and a minimum of one year’s
experience designing computer systems or programs

Current assignments are on
Real Time Scientific Systems
Real Time Information Retrieval Systems

Specific areas of systems design include
Command Systems '
Space Systems
Communications Systems
Intelligence Systems

Assignment locations are at
Bethesda, Maryland
Houston, Texas

* California

Other selected U.S. locations

Send your complete resumé,
including salary requirements, to
W. R. Van Eysden, Dept. 701X
IBM Federal Systems Division
7220 Wisconsin Avenue
Bethesda, Maryland

IBM is an Equal Opportunity Employer
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BLUE_SHIELD
or PENNSYLVANIA

keeps payment

systems healthy
with

ORNMSCARL

the only continuous tab cards with NO medial waste strips

. ML syt atscoumon or raseivsen —mimeres | ® .
Lo : .l l. T ........ e KEEP YOUR 2 it @ ! .
L * e
ol r - (=D =] e }.
‘E Ve - b= e b= — Had |, -
., .._!egqgmmnm — = : °
T OTHIR LDEUMPORTANT( L mmme s I THES PORTION POR YOUR RECORDS .
¥ | pe—= ...‘..r....... e BT oo i oy awoer F B .
. li" 1 o | Payment Due Notice
o i o | To Subscribers
. “’ L4
i
o i L]
» ‘!! B | I [ ]
-0 :::“'E“."‘““L A e ..'_ ]
. i MEDICAL SERVICE ASSOCIATION OF PERNSYLVANIA n .
- ' s L R
'ili' o - @ cwambr9620 | ®
'}‘! . b T e | ®
0, . L]
.I! L o s s k) o v ‘
. R { Check To Doctors
e ' «nm-m! D'ttl!'[)-l' o

Here are FORMSCARD checks for periodic payments to doctors, with vouchers at the top, listing cases paid . . . and FORMSCARD
payment notices for subscribers. Both were designed to meet the requirements of BLUE SHIELD OF PENNSYLVANIA, to better
enable them to continue their vital services to the Commonwealth. Like all FORMSCARDS, they are remarkably versatile,
wonderfully efficient . . . the popular choice of America’s topflight business and industry. ‘
Write today for information. '

o Efficient operation on ANY printer at ANY speed e Easily separated manually or on 7 call, write o wire

ANY burster o AVAILABLE PRE-PUNCHED with votichers of any size at top or bottom 7- ' :
o Can be part of multiple-part sets , 0 rm s i n ‘

WILLOW GROVE, PA. Phone: Oldfield 9-4000

Manufacturers of Line Hole Contiriuous Business Forms

MANUFACTURER-MEMBER

Call or write for the name and address of our Sales Representative in your area
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VWASHINGTON REPORTLZ

Continued from page 21 ...

BOOK-MAKING PASSE?

October 1964

there's been virtually no employee attrition from
automation in the Government -- but it doesn't neces-—
sarily secure the caliber of personnel needed to
operate a sophisticated computer setup.''

To fill this skill gap, the CSC has been working
hard to come come up with lures to attract top grade
career EDP workers. The recent pay raise bill helped.
Under its *provisions GS 9's can earn up to $9, 425
annually, GS 1l's up to $11,305 and 12's up to
$13,495. These are the grades in which 90% plus of the
Government's programmers are classified. Most systems
analysts are grades 11 and 12, but some reach grades
13 (up to $15,855 annually), and 14 (up to $18,850).
(At higher programmer and analyst levels, there's
often considerable overlap with superv1sory func-
tions.)

Notwithstanding this higher pay, the CSC hasn't
been able to develop a ''register,'' or backlog of EDP
job applicants as it has in most other employment ’
categories. In its reéport the Commission cited the
need for a special Civil Service examining program
which would hopefully result in a pool of competent
applicants for EDP jobs. At the same -time, the CSC
voiced its opposition to the establishment of a spe-
cial career service for computer occupations since
this ''would set these specialists apart fromother em-
ployees when the goal of agencies is the opposite —- to
integrate them more positively into the total opera-
tion.'' It does advocate, however, establishment of a
Government-wide program for EDP career development and
advancement.

The Copyright Office is a mite disappointed but un-
discouraged by the slow industry reaction to its
recent decision to permit copyrighting of computer
programs. In the three months since the announcement,
only three formal applications for program copyrlghts
have been entered —- two from the Columbia University
law student who was instrumental in the initial de-
cision being made, and one from North American Avia-
tion Corp. ''This doesn't necessarily mean that no '
other computer programs now enjoy copyright protec-
tion,'' cautioned a Copyright Office spokesman.
"Publlcatlon of a program is prima facie evidence of
such protection although it may be some time before
formal recognition is applied for and granted.'' In
any event the Copyright Office, an appendage of the
Library of Congress, is taking a long-range view of
the significances of its decision. ''It's conceivable
the increasing sophistication and use of computer
programs may cause us to revise our whole concept of
copyright,'' noted the CO official. ''For all we know,
the bound volume may be going the way of the dodo.
Perhaps most writings of the future will be stored in
computer memory and drawn upon through computer print-
outs.'' In such a situation one concern of the Copy-
right Office would be protection of the pecuniary
rights of authors. Since a single master program could
likely suffice for all user needs, a writer would have
difficulties in living off the royalties from that. A
possible answer is copyright of the computer printout,
which is a direction in which the CO's action pointed.
Officially, however, the CO isn't sticking its neck’
out in any direction. '
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COMPUTER CAREERS
Seniors /Managers

BRENTWOOD offers a new name, but maintains its 15-year tradition of
professionalism in service to the EDP industry and counsel to qualified
specialists in the field. Our client companies, the leading organizations in
the field, offer a wide selection of positions throughout the country, for
men with experience in:

B Scientific computation and analysis B Busi and cial upblicuiion’s
M Real time-operational M Software developme it, language de-
B Operations research-linear program- ) velopment, new °°mP'le"5

ming plus computer applications Wl Systems desngn and-analysis
Hl Systems planning M Programming—large scale computers
H Command and control systems | | Diéilnl and logical circuitry

Salaries range from $12,000 to $25,000, all fees and expenses paid by
our clients. For prompt consideration, send your resume in confidence,
including salary requirements and geographical preference, to:

Mr. F. X. Jones, EDP National Search Division.

EY BRENTWOOD

PERSONNEL ASSOCIATES

formerly Brenten Employment Agency

786 Broqd Street Newark, New Jersey
(201) MArket 2-0915

Our clients are equal opportunity employers -

CIRCLE 85 ON READER CARD

FREE!

CAREER OPPORTUNITIES BULLETIN

A complete and comprehensive listing of
outstanding positions at salaries from $6,000 to
$30,000 with select Companies in the field of:

DATA PROCESSING
Our professional staff combines Customized Service with

technical know how to insure for you maximum career
development in the following areas:

SYSTEMS DESIGN
APPLICATIONS PROGRAMMERS
INFORMATION RETRIEVAL
SYSTEMS PROGRAMMERS
COMPUTER SALES ENGINEERS

MATH ANALYSIS
PROGRAMMING
OPERATIONS RESEARCH
LOGIC DESIGN

CIRCUIT DESIGN

No charge to you for our custom service. Employers pay our fee.

Submit resume with present salary & geographic preference to:

Salle Associates
2136 Locust Street, Philadelphia, Pa. 19103

For your free bulletin without any obligation, circle subscriber service card
Please use home address only.

CIRCLE 91 ON READER CARD
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PROFESSIONAL
OPPORTUNITIES
. in

INFORMATION
TECHNOLOGY

At Documentatlon Incorporated,
pioneer firm in information tech-
nology, the problems associated
with today’s technical - “informa-
tion explosion” are . researched,
analyzed and. solved by.a multi-
disciplinary team of professionals.

Information technology scientists
at DOC INC, apply the latest tools
in the information sciences—elec-
tronic data processing, computer-
ized publishing and information
searching, abstracting, indexing
and microdocumentation—to con-
trol the billions of pages of infor-
mation being turned out by science,
industry and government.

DOC INC seeks qualified profes-
stonals to work and grow in the

-new . applied science of IT—Infor-

mation Technology. Among the
career. openings available are:

PROGRAMMERS 1401-1410-360

Openings are available for senior,
intermediate and associate person-
nel with business systems or data
retrieval experience. Knowledge
of tape systems essential plus
familiarity with business/scientific
information systems."

SR. INFORMATION SYSTEMS

Management responsibility as well
as intimate knowledge of the de-
sign and operation of information
systems which utilize bo*h com-
puter and related technica! equip-
ment. The ability to meet customers
and be able to translate their re-
quirements into machine systems
is essential. Degree with experi-
ence in systems studies and appli-
cations required.

Career openings at Documentation
Incorporated are extensive. Op-
portunities for professional growth
and career advancement are excep-
tional. Salary and peripheral bene-
fits are highly attractive.

Forward resume and sa]afy requirements,
in confidence, to: James P. Roarty, Em-
ployment Manager.

DOCUMENTATION
INCORPORATED

First in Information Technology
4833 Rugby Avenue
Bethesda, Maryland

An Equal Opportunity Employer
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- careersn (OMPUTERS

Dataman Associates, Personnel Consultants serving the Data Processing and Computer Industry
exclusively, have been directed to locate EDP personnel who are “among the best in the business”.

If you are qualified in one of the following areas and are interested in a promotional opportunity
offering remuneration and responsibility commensurate with ability, we urge you to forward a resumé

immediately .

COMVMIMERCIAL
PROGRAMMERS

For the business systems and procedures area. One to
three years experience in business applications preferably
utilizing IBM 1401, 1410, 1410/1301, and/or 7000
series.

SYSTEMS

PROGRANMMERS

Systems programmer with previous compiler experience,
or significant other experience which would make easier
the training into systems work. Minimum 1 year’s ex-
perience plus scientific or engineering degree. Preferably
candidate would have familiarity with FORTRAN II
or other language.

SCIENTIFIC
PROGRAMMERS

Intermediate and .senior openings exist for scientific
and engineering programmers/systems analysts. Candi-
date must have B.S. in Engineering or Mathematics and
at least one year’s experience programming medium or
large scale computers.

SYSTEMS SOFTWARE
PROGRAMMERS

Individuals with a minimum of two years pertinent ex-
perience are sought for assignments in either of these
areas: :

1. The design, development and documentation of
assembly systems, monitoring systems, hardware
simulators and translators.

2. The development of I/0O routines, as related to
programming systems from a manufacturer’s
(not a user’s) viewpoint. The work involves the
design and implementation of systems for tape
and random access devices. -

A BS degree or equivalent is preferred with a minimum
of two years pertinent experience.

APPLICATION
PROGRANVMMERS -
REAL TIME

Capable of applying previous experience in programming
of Random Access devices to real time and communica-
tions systems analysis. Develop -applications oriented
programming aids, new techniques and specifications of -
initial software for RAM devices. Two to four years
of solid background in business applications design in
RAM devices. :

INSTRUCTORS

Actual experience in formal instruction related to cus-
tomer contact or training of EDP manufacturer’s per-
sonnel, or a knowledge of data processing plus some
general teaching experience. .

SALES
REPRESENTATIVES

At least two years of sales experience (with magnetic
tape computer systems) to a wide range of commercial .
accounts is preferred. To work in an assigned territory
and handle a variety of accounts. Provide customers
with all necessary assistance in the planning, program-
ming, debugging and installation of their equipment.

Interesting and rewarding positions are also available
in the areas of:

) Mathematics

» Design Processing

) Microminiaturization
P Magnetic Recording
P Systems Design

All replies will be held strictly confidential and answered immediately. Fees and relocation

expenses are assumed by our client companies.

F.J.C.C. A

Visit us during the
Fall Joint Computer Conference
San Francisco, October 27-29

*DATA MANAGEMENT . . .

IDA'TANMAN

S 8S O CI ATE S

PERSONNEL CONSULTANTS
120 BOYLSTON STREET = BOSTON, MASSACHUSETTS

423-5858

Recruiting Specialists ,fdr Electronic Data Processing Personnel Exclusively
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HOGAN FAXimile recorders are available with up
to 2000 individual styli for simultaneous recording. A
wide range of stylus spacings is offered —up to 100 to
the inch for high-speed facsimile, television and radar
recorders and high resolution printers and plotters.
Chart widths to 30” and feed rates to 50” per second.

Hogan specializes in electrolytic techniques for event,
spectrum analysis, oscillograph and facsimile recording, -
frequency time analysis and special purpose binary and
gray scale record applications. Hogan electrolytic re-
cording papers provide a permanent high contrast black
on white record which is reproducible on most conven-
tional office duplicators.

Whatever your recording problem may be — contact
HOGAN FAXimile, a subsidiary of TELautograph
Corporation, 635 Greenwich Street, New York 14, N. Y.

HOGAN FAXimile Corporation e 635 Greenwich St., New York 14, N. Y.

A SUBSIDIARY OF TELAUTOGRAPH CORPORATION

CIRCLE 43 ON READER CARD

PROFESSIONAL EDP MEN
PROGRAMMERS | ENGINEERS

Commercial /Scientific

WE OFFER the most complete professional consulting service in the

electronics and computer fieids. Our technically oriented staff is pre-
pared to assess your record and potential for advancement in the
electronic industries and their rapidly developing “spin-offs.”

YOU MAY TAKE ADVANTAGE of our experienced staff’s spe-
cialized knowledge of EDP and related disciplines, presenting your
qualifications and matching them to the assignment that will mean most
to your future.

OUR CLIENTS are leaders in commercial and scienific programming,
in electronics and in related technical fields. They are equal opportunity
employers, who assume all fees and expenses. Current positions offered
are in these areas:

Computer programming ® Digital circuit design
Applied mathematics ® logic circuit désign
Systems & methods analysis ® Sales engineering
Electronic Engineering [

Operations research

Send your resume confidence to EDP Department Search 17.

E. J. BETTINGER COMPANY

Technical Personnel Consultants to the Electronics Indusfry
20 South 15th Street Philadelphia 2, Pennsylvanm

(215) LOcust 4-0700

Qur 19th Year in Professional Employment

140
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 ELECTRICAL k
ENGINEERS §

Melpar's expanding Advanced ¥
Computer Laboratory has sen-
J jor and intermediate fevel
openings for. Electrical Engi- BA3
neers having backgrounds and 3
interests in the following areas: A

Systems Design

Development and analysis of com- §
plete digital computer system re-

qufrements for command and con- ¥
trol applications. - Requirements in- =3l
# clude experience in the analysis of R¥K
M realtime man-machine systems. 5

Programming

Symbolic and maching language pro- %
gramming of real-time computer-con- By
PRl trolied man-machine systems. Re- ;
8 quirements include experience on ¥
Adi CDC 160, CDC 160A, DDP 24, PB

& 250, PB 440, SDS 910, or SDS 920
series equipments.

Logic" Design

Design, development, and system in-
tegration of interface and special-
purpose computer equipments. Re- [P
quirements include experience with &8
solid-state digital logic circuits and FZ
computer interface equipments.

Machine Intelligence

Formulation and analysis of adaptive pxe
logic and pattern recognition sys- [
tems based on biological prototypes.
N Requirements include advanced de- [l
I gree and three or more years of ex- 488
perience in these or related fields.

For further details write in confidence to:

MANAGER, Professional Placement

MELPARY nc.

(A SUBSIDIARY OF WESTINGHOUSE
AIR BRAKE COMPANY)

3456 Arlington Boulevard

Falls Church, Virginia
(a suburb of Washington, D. C.)

an equal opportunity employer
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throughpul

total individual involvement
from concept to completion

...a computer concept unique to Burroughs. Raw speed is no longer the true measure of
problem solving capability. THROUGHPUT—the -total man/hour involvement from problem
conception to problem solution—is a more meaningful criterion.

At Burroughs, we have developed this concept, in terms of solving the whole problem, directly
as a result of the creative achievements of talented scientists and engineers. It represents
a complete creative climate of work, where professional men on the intermediate and senior
levels exercise a free exchange of ideas. This climate has permitted the finest scientific
minds in the profession to achieve full self-expression and to advance the field of computer
technology in the areas of business, industry and defense.

If THROUGHPUT, as a concept and as a way of professional life, excites your imagination,
you may receive further information on responsible assignments in research, development,
engineering and manufacturing by submitting your resume in confidence to Mr. Robert A.
Coyner, Corporate Placement Coordinator, P.0. Box 299, Detroit 32, Michigan, OR call Mr.
Coyner during FJCC, Oct. 27-29 in San Francisco: OR 3-4711.

D , ' .
Burroughs Corporation

An equal opportunity employer
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Are you satisfied with yours?

You are the one with a rare combination ot
professional data processing background and
as yet haven’'t found a home.

You are the man who has held jobs, but as yet
hasn't established a career. You have demon-
strated ability in the areas of Scientific or
Military Systems Analysis or Programming, or
Programming Development, but as yet have not
had the full opportunity to challenge your
best efforts.

What is your next step?

Wander around aimlessly knocking on doors?
Shoot a broadside of letters to a misceilaneous
group of companies hoping at least one will hit
the target? Talk -endlessly with employment
services obviously not familiar with the field?

Or would you play it smart and go to a specific
group of professional consultants who have
the experience and understanding of data proc-
'essing necessary to find a position equal to
your specific capabilities?

Then quit spinning your “electronic” brain-
power! We're computer people, too. Every mem-
‘ber of the edp staff has extensive “‘hands on"
data processing experience which permits
knowledgeable understanding of your career
objectives.

There’s a place in the sun for everyone! Let edp
personnel find yours,

Write in confidence—outlining your experience,
education and objectives to Donald D. Coghlan.

f;wmhm ]ox seoiiieel, ninc

/ 230 N. Michigan Ave. Chicago, Illmois 60601
Phone 782-0857
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CLIENT COMPANIES ASSUME OUR CHARGES |

APPLIED
MATHEMATICAL
SCIENTISTS

The increased applications of i1arge scale computers
(Burroughs 5000) to solve technical and business prob-
lems has created two new positions in our Company.
Applicants must be candidates for or have PhD degrees
in applied mathematics or engineering and have ap-
propriate computer experience.

SENIOR MATHEMATICIAN: As head of a small math
group in our computer center, this man will act as a
corporate mathematics consultant and perform math
research. Problems will involve the use of numerical
analysis, operations research and other advanced sta-
tistical techniques.

NUMERICAL RESEARCH SPECIALIST: Thls position re-
quires a recent graduate for our newly created Gas Sup-
ply Research group. Emphasis is.on research and de-
velopment of new math techniques utilizing the com-
puter as a research instrument. Typical problems will
deal with transient flow, linear programming, systems
optimization with special emphasis on numerical
analysis.

As a medium sized non-defense firm, Northern is a
rapidly expanding gas transmission company diversify-
ing into petro-chemicals and related fields. Excellent
salaries are provided in an atmosphere emphasizing
personal initiative and professional growth. Interested
applicants are invited to send complete resumes and
salary history to Thomas P. Vaaler, ~

NORTHERN NATURAL GAS COMPANY
2223 Dodge Street o Omaha, Nebraska
An Equal Opportunity Employer
CIRCLE 94 ON READER CARD

In Today’s Data Processing Markef .

WHAT IS YOUR TRUE WORTH?

You'll never know unless you contact the nation’s largest
data processing placement service.

Cadillac Associates represents all of the country’s leading
data processing companies. We presently have over 3,000
positions coast to coast that should be filled 1mmed1ately
With Cadillac, you are represented by men conversant in
your dlsc1plme And remember, our placement service is
yours in ABSOLUTE CONFIDENCE, WITHOUT OBLIGATION
and FREE OF CHARGE. Client companies pay all costs.

PHYSICIST, SYSTEMS ANAL. .......oovvvinnnvennn to $13,500
Develop systems for DP signal enhancement.

SYSTEMS ANALYST .....iviiiinrininnnnnennnnanns to $10,200
New procedures—write operating instrucfions.

SCIENTIFIC PROGRAMMER .................... $7,500-10,600
Numerical control, mfg. exp. desirable.

SR. ANALYST—-COMMERCIAL RESEARCH ...... $9,600-11,400
Develop forecasts of sales demand and potential; market
studies.

COMPUTER PROGRAMMERS .................. $7,200-10,200
Program Burroughs 220, IBM 1401 and 7070.
PROGRAMMER ........cioiieinnnninnnnnnnnnns $8,500-10,000
Familiar with MH 800 or IBM 7000 series.

MATHEMATICIAN & PROGRAMMER .............. to $10,400
Develop procedures quality control, chem. processmg ared.
PROGRAMMERS—SYSTEMS SOFTWARE ........ $7,500-12,000
Design and implementation of primary software systems.
SYSTEMS ANALYSIS AND APPLICATIONS ....... $10-18,000
Develop, analyze digital systems req. (hard and software).
PROGRAMMER .........ciiiiiiiiiiianiieininon, to $8,500

Knowledge IBM 1400 series (tape and card); exp. OICS and
autocoder.

May we nelp you in absolute confidence
and without obligation? For further in-
formation on the above or other posi-
tions, send us a short resume of your
background.

Lon D. Barton, President

CADILLAC ASSOCIATES, INC.

29 E. Madison Bldg., Chicago 2, lllinols
Flnancial 6-9400

“Where More Electronics Executives Find Their

Positions Than Anywhere Else in the World.”

In California: 120 Montgomery Street YUkon 1-6880, San Francisco
3275 Wilshire Blvd., DU 5-9111, Los Angeles

CIRCLE 84 ON READER CARD
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INVESTIGATE THE OPPORTUNITY FOR

RECOGNITIUN AND ADVANCEMENT AT CONTROL DATA

Programming efforts are being expanded in medium and large-scale software areas for such well-known
computers as the 3000 series and the giant CONTROL DATA® 6600. Positions exist in all types of endeavor

from design to the application of the complete system.

SYSTEMS |NSTA|.|.AT|0N: Represent CONTROL
DATA technically at various nationwide customer
sites. Responsibilities will include orientation,
training, programmer consultation and software
systems installation for customers. Math degree
preferred. PALO ALTO and MINNEAPOLIS locations.

PRUGRAMMER, AN_ALYSTSLAnaIyze Data Center

customer problems for computer applications.
You also will be involved in sales support work and:
the preparation of programming proposals. Math
degree preferred. LOS ANGELES, PALO "ALTO,
WASHINGTON, D.C., MINNEAPOLIS, HOUSTON,
AND LONG ISLAND, NEW YORK locations.

SALES SUPPORT ANALYSTS: Consult with hard-

ware customers about computer application
problems in both pre-and post-sale situations. Ex-
perlence required in scientific or business data
processing programming for medium or large-
scale computers. Knowledge of FORTRAN or other
scientific compilers is-helpful. Positions at SALES
OFFICES LOCATED IN 39 MAJOR CITIES IN U.S.

TECHNICAL APPLICATIONS: Position exists in re-

searchand developmentatthe PHD level. Requires

a minimum of three years’ linear programming or .

numerical analysis experience, including matrix
algebra and theory of approximations. Minimum

education requirement: MS degree. MINNEAPO
LIS location..

SOFTWARE DUCUMENTAT'UN Assist in the de-

velopment of reference manuals, teaching aids
and other forms of documentation for program-
ming systems. Must have three years’ pro-
gramming experience and a knowledge of machine
language, COBOL, ALGOL and/or FORTRAN. PALO
ALTO location.

SYSTEMS/ PROGRAMMERS (COMMERCIAL): As-

sist in development of programmlng systems,

including compiler development, monlfor and ex-
ecutive routines and language analysus Two-
Five years of strong programmlng systems
background. Knowledge of programming lan-
guages in common use plus heavy experience in
one of the following required: FORTRAN, COBOL
or ALGOL. LOS ANGELES location. :

SYSTEMS APPLICATIONS ANALYSTS: Participate
in development of scientific software for the CON-
TROL DATA® 6600 computer. A strong FORTRAN
or COBOL background, the ability to. conduct
marketing presentations and customer training
sessions are mandatory. At least three years of
applicable programming experience are required.
LOS ANGELES location.

SYSTEMS EVALUATION: Participate in the devel.

opment of quality assurance techniques for
general purpose programming systems. Exper-
ience in product testing of FORTRAN programs is
required. Equivalent knowledge and experience

‘with operating systems and testing of assembler,

monitor and compiler programs will be considered.
PALO ALTO location.

UUMPUTER SALES ENGINEERS: Sell general pur-
pose computers, peripheral equipment and
related industrial product lines. Digital computer
experience in sales engineering and/or applica-
tions programming required. Positions at SALES
OFFICES LOCATED IN 39 MAJOR CITIES IN U.S.

DATA CENTER SALESMEN: Sell Data Center com-

puter time and programming services: Data proc-
essing sales experience required plus a'thorough
knowledge of computer applications. LOS
ANGELES, PALO ALTO, WASHINGTON, D. C., MIN-
NEAPOLIS, HOUSTON, and LONG ISLAND, NEW

'YORK ‘locations.

TO ASSURE PROMPT REVIEW OF YOUR QUALIFICATIONS AND INTERESTS, PLEASE SEND RESUME TO ONE OF THE FOLLOWING AREA STAFFING REPRESENTATIVES:

PALO ALTO:
DANIEL J. MORAN,
3330 HILLVIEW,

PALO ALTO, CALIF.

LOS ANGELES:
PAUL A. WEBER, '
5630 ARBOR VITAE, .
LOS ANGELES, CALIF.

WASHINGTON D.C.:
JAMES S. FETTIG,

11428 ROCKVILLE PIKE,
ROCKVILLE, MD.

MIDWEST-SOUTH
THOMAS E. OLDHAM,
-8100 34TH AVE. $0.,
. MINNEAPOLIS, MINN.

NORTHEAST:
JAMES S. REDSECKER,’
295 NORTHERN ‘BLVD.,
GREAT NECK, N.Y.

NOTE: when sending resumes, please be sure to mention position or positions of interest as listed above.

~ FALL JOINT COMPUTER CONFERENCE: If you plan to be in San
F(ancisco during the FJCC, write Thomas E. Oldham now to arrange
an intérview with members of the Control Data technical staff. ’

CONTROL DATA |
| CORPORATION |

CORPORATION

An Equal Opportunity Employer
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ONE BELLCOMM JOB
S TO THINK ITS WAY THERE AND BACK"

Bellcomm is visiting the moon now—via scratchpads, black-

boards and computers. Itis helping the National Aeronautics
and. Space Administration plan the systems needed to get man there and back.
« This important task offers rewarding opportunities to men experienced in the
fields of computing and programming, physics, engineering, mathematics, flight
mechanics, propulsion, man-machine relationships, aerodynamics, and aero-
nautical engineering. + If you believe you have the professional ability and
training to engage in this complex work, Bellcomm will give your résumé prompt,
thoughtful study. Send it to Mr. N. W, Smusyn, Personnel Director, Bellcomm,
Inc., Room 1207-E, 1100 17th St. N. W., Washlngton D. C. 20036. Bellcomm is
an equal opportunity employer.

n
A ) BELLCOMM, INC.

A Bell Telephone System Company
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computer
careers

Should you base your career on
just one interview? Make your
choice from 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, (_)ALIFORNIA AND QTHERS

Contact us |f you have some expenence
or interest in ary of the following:
O Scientific Computation — Data
Reduction or Numerical Analysis—
Unusual Outerspace/Lunar and Ad-
vanced Programs -

0O Software Development—Lan
guages, Compilers, Assemblers,
Monitors or Sub-Routines

O Real Time Systems-—Message,
On Line, Process Controj

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
0O Management Sciences

O Cobo! or Fortran Programming

Unique opportunities exist in the
$9000-25,000 class for Managers &
Seniors and Men who can accept
management responsibility and pro-
fessional growth

" Special Assignments

MESSAGE SWITCHING
REALTIME: -~

Managers & Seriiors
United States & Overseas
_ to $21, ooo ‘
All expénseé are assumed by 6ur client
companies.
Write in.confidence, including pres-
ent salary, acceptable locations or
call (Collect) Mr. Albert or Mr.
Nellissen (Area Code 212) Plaza

9-1720
“z
acn

ALBCRT, NELLISSen, INcC.

Leading Consultants to Management
in the Data Processing Feld

510 MADISON AVENUE, N.Y., N.Y. 10022
" CIRCLE 96 ON READER CARD
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4 REASONS WHY MEMOREX LEADS IN COMPUTER TAPE

(And what it means to you!)

Premium Quality Ask the most demanding com-
puter centers whose tape is used for their ultra-
critical applications. You’ll find a multi-million dol-
lar vote of confidence placed in the integrity of
Memorex products — the result of uncompromised
and unvarying product superiority. With Memorex
precision magnetic tape you always benefit from
measurably longer tape life, freedom from rejects,
greater reliability.

AAAREFRECHAI

R

Added Service Close attention to a customer’s
needs is the rule at Memorex. But not all are techni-
cal. It is important to have the right product at the
right time and in the right condition. To assure time-
ly delivery and extra care in transportation, Mem-
orex routinely ships via air carrier at no extra cost.
What is more, specially designed containers and
material handling methods keep tape error-free and
pre-test perfect throughout shipment. -

Extra Technical Support Authoritative technical
backing is the hallmark of Memorex marketing. Man-
ufacturing engineers and tape specialists with ex-
perience born of years solving digital recording prob-
lems offer help for the asking. Other aids to users
include the Memorex Monograph series of informa-
tive literature; the Memorex tape slide rule; and
technical liaison, of course. Next time you face re-
cording problems, call Memorex! ’

i

Continued Research Memorex Computer Tape is
scientifically designed (not the result of cut-and-try
methods) to meet highest standards of consistency
and reliability. Intensive research in oxides, binders,
and process innovations assures continued quality
advances. Some results are subtle (an increase in
coating durability); some are obvious (the super-
smooth surface). But all improvements pay divi-
dends in better performance to Memorex tape users.

Are you on our mailing list to receive the
Memorex Monograph Series of informative
technical literature? Write 1172 Shulman Road,
Santa Clara, California

MEMOREX

PRECISION MAGNETIC TAPE

‘Memorex tape is premium tape. No need to pre-check it. You
can place Memorex computer tape directly in service—
reel after reel. _

Memorex certification means what it says: Memorex com-
puter tape is error-free. Extra care, extra steps and scrupu-
lous attention to every detail make it that way. We know the
importance to you of having a tape you can depend on.

CIRCLE 2 ON READER CARD




Let us take you down memory lane.

.Before there could be ferrite cores there had to be ferrites.

Philips of the Netherlands developed the first ferrites.
Then Philips uncled us

and together we made the first 30 mil cores.

Then we made the first 20 mil cores. '

Then we learned to string them before anyone else did.
Then we learned to string them more economlcally
than anyone else could,

(so economically that in 1964 we brought the price of
memory stacks down 65%.)

Next we’ll tell you what we’ve been doing for you lately.

FERROXCUBE CORPORATION OF AMERICA
Saugerties, New York

CIRCLE 3 ON READER CARD
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