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What 16,384-word core memory has a complete cycle time of 1 microsecond?

There you have it: the fastest large core memory
today. The Ampex LZ. Its cycle time: 1 micro-
second. Its capacity: 4096 to 16,384 words. It can
handle word lengths of 18 to 72 bits, in 2-bit incre-
ments. It can read-restore and clear-write. And it
offers twice the capability of the largest memory
previously available. Yet occupies approximately
half the space. Power requirements are also
reduced — by 50%. Second in a series of high-

California. Sales and service
engineers throughout the world.

CIRCLE 1 ON READER CARD

AMPEX LZ

speed Ampex memories, the LZ is packaged in a
new tri-sectional cabinet for easier accessibility.
[t's made by Ampex Computer Products Com-
pany, Culver City, California. A division of the only
company providing ‘recorders, tape and core
memory devices for every application: Ampex
Corporation, 934 Charter Street, Redwood City,

U
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Fastest real fime medium-size computer

December

1962

The DDP-19 Digital Data Processor handles complex
on-line engineering data fastér than comparable
machines. Off-line too. Typical operation times,
including instruction, operand access times:

ADD . . .-. . . . . . .. . . . 10 microseconds
MULTIPLY . . . . . . . . . . . . 39 microseconds
DIVIDE . . . . . . . . . . . . . 66 microseconds

DOUBLE PRECISION ADD . . . . . . . 60 microseconds
FLOATING POINT — 37 BIT MANTISSA, 10 BIT EXPONENT:
ADD . . . .. . . . .. .220 microseconds

MULTIPLY . . . . . . . . . . 347 microseconds

MEMORY CYCLETIME . . . . . . . .
MEMORY ACCESS TIME . . . . . . .

5 microseconds
3 microseconds

Computation speeds such as these are backed by
a strong command structure with multiply, divide,
and multiple precision commands, plus easy float-
ing point operation. Indexing, of course.

RELIABLE. DDP-19 modules, 3C’s standard S-PACs,
have passed 800,000th PAC-hour of life test with

no failures.

iN-OUT VARIETY. Program controlled data transfer.
Multichannel interrupt with character buffers, word
buffers, parallel transfer. Asynchronous full inter-
rupt channels with 200,000 word/sec transfer rate.
Fully buffered input-output channels with 200 kc
word transfer rate — 3.8 million bits/sec.

EXPANDABLE. A full range of peripheral equipment,

.including magnetic tape units, is available. DDP-19
modular construction allows internal expansion.

PROGRAMMING AIDS. Algebraic compiler, symbolic

assembler, and comprehensive subroutine library.

BASICS. DDP-i9 Digital Data Processor is binary,
parallel, single address. Core memory {4096 to
16,384 words), indexing, fixed point arithmetic,
choice of 19, 22, or.24 bit word. Solid state.
Brochure and applications portfolio available.

COMPUTER CONTROL COMPANY., INCGC.

OLD CONNECTICUT PATH, FRAMINGHAM, MASS.

CIRCLE 4 ON READER CARD
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staff or facility with outside capability,
investigate the new CSC Service Burean
For additional information, contact Dan




Why so many computer users prefer the Control Data 1604/1604—A

...and five reasons why it will pay you to know!

The Control Data 1604/1604-A Computer, demonstrated
a leader in a competitive and demanding field, continues
to prove its ability to scientists and engineers as the com-
puter to solve their problems, and to management as the
computer to help maintain their profit. Here are the rea-
sons why!

RELIABILITY—An unusual history of “uptime’ that sets a
high standard of performance.

SERVICES—Programming Assistance + Programmer and
Operator Training - Programming Systems Improve-
ment « Installation Check Out - Post Installation Assist-
ance - On-Site Customer Engineering,.

APPLICATIONS—Real-time, on-line data reduction/data
acquisition, large-scale problem-solving, large-scale data
processing, biomedical and institutional research, weather
prediction, oceanography, petroleum reservoir analysis,
and flight simulation.

<€~ FOR COMPUTER SCIENCES CIRCLE 5 ON READER CARD

SOFTWARE—Pert, Cobol*, Codap, Co-op Monitor, Linear
Programming, Algol*, Fortran 62, Fortran 63.*

LOW COST—The Control Data 1604/1604-A is available to-
day at an amazingly low cost. With its proven performance,
programming systems and services, the Control Data
1604/1604-A offers the most computer for the least
dollars spent.

These are the main reasons why so many computer
users prefer the Control Data 1604/1604-A. The names of
these users are available to you. To learn more about how
the 1604/1604-A can solve your computing problems now,
contact the Control Data representative nearest you.

CONTROL DATA §
corrorarion ]

$10034th AVENUE SO. - MINNEAPOLIS 20, MINN.

3

Offices: Albuquerque o Beverly Hills
« Birmingham e Boston e Chicago
« Cleveland » Dallas »« Dayton ¢ Denver
* Detroit « Honolulu « Houston e Ithaca
« Kansas City « Minneapolis « Newark
e Norfolk » Orlando ¢ Palo Alto
e Philadelphia ¢ San Francisco
e San Diego ¢ Washington, D.C,




restrictions

The new Potter MT-120 Magnetic
Tape Transport features high per-
formance in a COMPLETELY
STANDARD, LOW COST PACKAGE.
An evolutionary development of the
reliable M9061II tape deck, the MT-120
incorporates a patented tape handling
system* that eliminates program
restrictions. This unique engineering
achievement permits Start/Stop, Re-
verse/Stop or Forward/Reverse oper-
ation at up to 200 commands per
second and at tape speeds to 120 ips
without external program delays.

The MT-120 delivers extremely high
data transfer rates. Using the Potter
Contiguous Double Transition** High
Density recording technique, rates of
1.6 x 10¢ information bits per second
are obtained. And with standard 7-
channel format, 556 bits per inch are
provided at speeds of 120 ips.

To learn more about the MT-120 and
its unprecedented 1-year warranty of
reliability, write to our Director of
Marketing today . . .

*Potter Patent No. 3,016,207
**Potter Patent No. 2,853,357
(other patents pending)

—y POTTER INSTRUMENT CO., INC.

T.
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“Why we chose the NCR 390 Computer.”_cm ot rour asrun

““We chose the NCR Data Processing System
because it provides us with a complete system
for automated municipal record-keeping. Start-
ing with NCR Cash Control-Machines, punched
paper tape is prepared as an automatic by-
product of controlling the city’s money. This
tape is used for feeding data into our NCR
390 Computer. Thus, without duplication, we
have the media for high-speed electronic proc-
essing of detail Income and Revenue accounts.

“All departments continue to function as
separate units, but have at their disposal the

NCR PROVIDES TOTAL SYSTEMS — FRG‘}NT ORIGINAL ENTRY TO FINAL REPORT —
THROUGH ACCOUNTING MACHINES, CASH REGIS%.:_RS OR ADDING MACHINES, AND DATA PROCESSING
The National Cash Register Co.¢1,133 offices in 120 countries+78 years of helping business save money

NCR 390, a new concept in computers, with
which to process their work. Processing is super-
vised by each department’s own personnel and
not by one highly trained technician who might
not necessarily be familiar with the intricacies
of the department work or its problems.

“The NCR 390 combines a human language
record with one that can be processed elec-
tronically by the computer. A complete chron-
ological record of any account or department
is always immediately available without dis-
turbing the work being done on the Computer

CIRCLE 7 ON READER CARD

at a given time. This is extremely important to
us for reference, audit, exumindﬁon, and analy-
sis work. The face of the ledger contains in-
formation we can read, while electronic data
relative to the account is encoded on the back.
This greatly facilitates processing the prepara-
tion of various reports.’”

Kirby Lilliedahl, Finance Officer
City of Port Arthur, Texas

DATAMATION
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“OUR SPECIALTY

Since 1952, EAI plotting equipment has been applied to a steadily lengthening list of data reduction applica-
tions — from simple, manual point plotting to high-speed magnetic tape input contour plotting. Again and
again, the flexibility, speed and exfreme accuracies of EAl plotters have dictated their selection over compet-
ing instruments. O EAI standard plotters include 11”"x17”, 30"x30", and 45”"x60" boards. Operation can be
either off-line from punched cards, punched tape and magnetic tape, or on-line with various computers. Output
modes include point, line, symbol, and contour plotting. Plotting speeds up to 4500 line segments per minute
can be provided. Reliability is assured by solid-state circuitry and superior mechanical design. O You can draw
upon EAl's wide application and design knowledge by describing your requirements. Write for information,
detailing your needs, today. '

E A I ELECTRONIC ASSOCIATES, INC. Long Branch, New Jerscy

CIRCLE 8 ON READER CARD
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Argonne National Laboratory, the largest midwestern research and
development Laboratory of its kind, has rapidly increasing needs for
creative electronics and electrical engmeers in its Particle Accelerator
and Electronics Divisions. Argonne is located in the suburban

’Chxcago area, 25 miles southwest of the Chicago Loop.

B.S., M.S: and Ph.D. electrical engineers with three br more years'

' expenence in one or more of the following areas required:

Scintillation and Solid State Spectrometry

Analog devices such as linear amplifiers and gates
Pulse multipliers and other particle identification devices
Analog to digital converters

Fast analog storage devices

Multichannel and multi-dimensional analyzers

Very low and/or very high level counting equipment
Compact lightweight spectrometric dev:ces

Nanosecond Devices

Gas, liquid and solid scintillation counters and chambers, Cerenkov
counters, solid state counters, spark chambers, and other imaging
devices

Multi-fold coincidence-anticoincidence circuits.

Amplifiers, discriminators, fan outs, mixers and scalers
Time-to-pulse height converters

High voltage pulsers and oscillographic devices

Electron ballistics devices

Hodoscopes and other counter arrays

Ultra Precise and Stable Nuclear Electronic Devices

Programmable and manually variable high voltage and magnet current

supplies

e Mass spectfometer instrumentation

Electrometer and other low level measuring, indicating and control
devices

Reactor and accelerator control and safety devices

Transducers and instruments for the measurement of diverse physical
and chemical properties

Function generators and feedback control devices

Data Processing and Recording

Logic circuitry design and implementation

Ferrite core, aperture, thin film and other memories for processing
of data in complex nuclear physics experiments

Electro optical and electromechanical devices

Data transmission devices

Adjunct equipment for multichannel and multi-dimensignal analyzers
Multi-scalers and time analyzers

Analog computers

Other Areas

.
L]
.
L]
®
L]

High voltage (500 KV) rectifiers and/or componénts

Analog and digital pulse circuit design

Transistor data transmission, processing and recording devices
Feedback measurement, |nd|cat|ng, and control devices
Wide-band and low noise amplifiers

Radiation detectors and associated instruments

Hngh stability high voltage devices

W/ G pomne

NATIONAL LABORATORY

Operated by the University of Chicago under
contract with the United States Atomic Energy Commission

PROFESSIONAL PLACEMENT, 9700 SOUTH CASS AVENUE, e-4, ARGONNE, ILLINOIS

An Equal Obportun/ty Employer
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o The Association of Data Processing
Service Orgamzatlons will hold a Sym-
‘posium in San Francisco on January
21. Hotel for the meeting to be an-
nounced.

o The IEEE Winter General Meet-
ing, Jan. 27-Feb. 1, will feature spe-
cial sessions on Artificial Intelligence.
The meeting is scheduled for the Stat-
ler in New York City.

e The IEEE International Conference

“on Nonlinear Magnetics will be held

at the Shoreham Hotel, Washington,
D.C., April 17-19.

e The 1963 Spring Joint Computer
Conference will be held May 21, 22
and 23rd at the Cobo Hall, Detroit,
Michigan.

e The Fourth Joint Automatic Con-
trol Conference will be held at the
University of Minnesota, Minneapolis,
on June 19-21. Sponsors are the Amer-
ican Institute of Chemical Engineers,
IEEE, and American Society of Me-
chanical Engineers.

¢ The annual International Data
Processing Conference and Business
Exposition, sponsored by the Data
Processing Management Association,
will be held June 25-28, at Cobo Hall,
Detroit, Michigan.

e The 1963 ACM National Confei-
ence will be held Aug. 28, 29, and
30th in Denver, Colorado.

o The 1963 Fall Joint Computer Con-
ference will be held in the Las Vegas,
Nev., Convention Center, Nov. 12-14.

e The Fifth International Automation
Congress & Exposition has been sched-
uled for November 19-21 at the Sher-
aton Hotel, Philadelphia.

e The 1964 Spring Joint Computer
Conference will be held at the Wash-
ington Hilton Hotel, Washington,
D.C., May 26-28. .

e The 1964 ACM National Confer-

‘ence will be held in Philadelphia,

Penna., Aug. 25-28.

o The IFIP Congress 65 is scheduled
for New York City in May, 1965. It
is the first International Congress

scheduled for the United States.

DATEAMATION



This Control Data 160-A peripheral processing package was

sfully d ated thr hout the week of October 22, 1962.

Lower cost, higher off-line output with
Control Data’s new peripheral processing package

Many users are searching for an inexpensive method for
processing an extremely large, daily volume of card and
listing operations—one that does not require two, three,
even four small-scale computer systems. A single desk-
size Control Data 160-A Computer is the answer.

BASIC SYSTEM—The Control Data 160-A Computer can
function as an off-line control unit in a processing pack-
. age which operates four printers at a rate of up to 4000

“lines/minute while simultaneously performing card-to-tape
operations at the maximum rate of the card reader.

With the Control Data 160-A Computer, the entire
process is under continuous program control without the
need for an operator at the computer console. All tape-to-
printer, card-to-printer pairs will operate continuously as
determined by their ‘“‘ready” conditions. If at any time
one pair is receiving operator attention (for instance,
changing tape, supplying additional cards, loading paper,
or maintaining equipment), the remaining pairs continue
to operate. In brief, the peripheral processing package
will continue to operate at full capability as long as
information exists to be processed.

Here’s an inexpensive, efficient, high-speed way to
accomplish daily listing without tying up the time and
capability of your large-scale computer.

This peripheral processing package features:

s Simultaneous, full-speed operation (up to 4000 lines
per minute; single line spacing).

a Operation without console supervision.
= IBM tape format compatibility:
High 556 bits/in. and/or low 200 bits/in. densities.

1962

December

= Automatic parity checking, automatic re-read on parity
error (errors indicated on “hard copy”).

m Continuous operations—all equipment operating when-
ever data exists and equipment is “ready.”

High “turn around.”
Blocked or unblocked print records.

Expandability allows up to eight or more tape-to-printer
pairs with simultaneous dual card-to-tape or tape-
to-card operations.

EXPANDED SYSTEM—An expanded version of the basic
peripheral processing package includes the Control Data
169 Auxiliary Memory Unit. This system allows a combi-
nation of any two card-to-tape or tape-to-card operations
while driving from one to eight or more tape-to-printer pairs.

From a programming point of view, the expanded sys-
tem utilizing the auxiliary memory unit can handle blocked
print records of any number of lines per print record
because of the external buffer channel and additional
core storage. :

If you need fast, daily servicing of your large-scale
computer output, but have been processing this data at
the expense of productive computer time, check Control
Data’s new peripheral processing package. Write today
for publication #BR9 (11-62) or contact your nearest
Control Data representative.

Offices: Albuquerque ¢ Beverly Hills
e Birmingham e« Boston e Chicago
¢ Cleveland ¢ Dallas » Dayton ¢ Denver
¢ Detroit « Honolulu « Houston e Ithaca
e Minneapolis ¢ Newark ¢ Norfolk
e Orlando ¢ Palo Alto e San Diego
e San Francisco ¢ Washington, D.C.
* Wilmington .

CONTROL DATA:

CORPORATION

8100 34th AVENUE SO. « MINNEAPOLIS 20, MINN.
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How you can avoid three
costly mistakes in the
selection of a scientific

or engineering computer

And the one sure way
to find the computer that suits you best

Selecting a computer can be one of the most important decisions an execu-
tive can make. Almost any computer can reduce costs by solving problems,
and saving time, but some are far more efficient than others.

This then should lead to a careful study of available computers. And the
study must avoid becoming overconcerned with ‘“‘nuts and bolts”’ and con-
centrate instead on overall suitability and purpose. ,

Basically, the decision_has to depend on finding the computer that best
serves your needs. The Recomp® line of solid-state scientific and engineer-
ing computers has been found ideal for many leading companies. Perhaps it
could best meet your needs. The following common mistakes may offer some
guidance in your choice.

(1) “Get the cheapest computer”’ }

Just as there is no such thing as a cheap pair of shoes, there.is no ‘‘cheap”
computer. Scientific problem-solving computers sell from $40,000 and up.
They lease from $1,000 and up a month. But, much more important than
initial cost is how much a computer will save you over a period of time.

A computer feasibility study showed that a Recomp computer could save
almost $70,000 more than a lower-priced competitor in a year on a given
project. In addition, Recomp offers a broad price range. The Recomp IlI
computer is ideal for small-scale needs. And you can lease one for $1,495,
complete. For medium-scale needs, Recomp |l starts at $2,495. A complete
line of peripheral equipment is available for both computers.

(2) ““Buy the fastest one”

Naturally, speed is important. But computer operating speed is just a
small part of the story. Save a few microseconds here and there and you
haven’t saved much. More important is total problem solving time.

The Recomp line of small and medium scale computers mark their savings
in terms of hours...not microseconds. Recomp computers can save hours
in problem solving time because they’re simple to program, easy to operate,
and have an exceptionally large memory.

(3) ““Hire specialized computer personnel”

Not always necessary. Some computers do demand specialized program-
ming personnel to operate them. However, others are so simple to use that
engineers can program their problems directly. This ease of programming
saves time and increases computer use.

One of the easiest computers to program and operate is Recomp. Engi-
neers with less than eight hours instruction are able to use Recomp com-
puters profitably.

The one sure way to select a computer

The computer requirements of every company are unique. The best way
to find the computer that fits your own specialized requirements —without
making costly mistakes—is through a computer feasibility study. This is
the only way to know exactly what computer suits you and your com-
pany best.

Put Recomp side by side with any comparable computer on the market.
Let the facts speak for themselves. You'll see why no computer feasnblllty
study is complete without Recomp.

We'll be glad to help you get the facts. Write today for a ‘“Management
Guide to a Computer Feasibility Study.”

Recomp

Recomp is a product of Autonetics Industrial Products
Autonetics is a Division of North American Aviation

Recomp
Dept. 512, 3400 East 70th St., Long Beach, California

Please send me a ‘‘Management Guide to a Computer Feasibility Study.”

NAME

COMPANY

ADDRESS

| |
| I
| |
! |
[ |
| I
! |
[ I
: POSITION |

. |
I |
| |
| I
| |
| 1
[ 1
| I
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ssolvmg the knockwurst problem
ir:

The October, 1962, issue of DATA-
MATION included an article entitled
“The Konscience of a Komputer Kon-
servative,” by I. V. Goody. The arti-
cle was an excellent summary of some
of the difficulties in implementing the
proper use of computers.

However, the situation at the Kon-
solidated Knockwurst Kompany be-
came so konfused that even the au-
thor, Mr. Goody, lost track of the
original problem. The original prob-
lem arose when one of the technical
people wanted to use a linear pro-
gram, Toward the end of the article
the author states “the technical people
refused to use the Kludge on their
LP problem” and “were agitating to
get a computer of their own.”

The real story is that the technical
people finally went to the Komputer
Konsulting Kompany to get their LP
problem solved. The Komputer Kon-
sulting Kompany rents time on its
Kludge Komputer, K-9000, at a kost
‘of 0.5 kilobucks per hour plus kon-
sulting fees.

The technical people are happy.
They are able to travel back and forth
to the Komputer Konsultmg Kompany
which is located in another city. The
financial people are happy. They have
their komputer.

H. D. AppLEQuUIST
Euclid 32, Ohio

algol limitations

Sir:

I differ with Mr. Cantrell in his opinion
(DATAMATION, Aug. ’62) that the
ALGOL character set is too extensive
and that it is doubtful that more than
half this set will ever be implemented
on any computer hardware. Quite the
contrary, one of the major limitations
of nearly all algorithmic compilers is
the linear nature of their character
set, which instead of being extensive
is, in fact, quite restrictive and cum-
bersome, e.g., the requirement that
subscripts or superscripts be written
on the same line as the quantity sub-
scripted or superscripted. That such
a restriction can be obviated is in-
dicated by the recent announcement
of the subscripting-superscripting type-
writer-key-punch in use at Los Alamos
(Program Announcement WPM 13. 1,
ACM Conference, Sept. 1962). I be-
lieve that it is not a relatively difficult

DATAMATION
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task to implement — hardware-wise —
a more flexible typewriter-like input
device that would code an even more
extensive (and more useful) character
set than that specified in-ALGOL.
The point that I am trying to es-
tablish is that a good deal of the
present concern with the design and

- structure of compiler language arises

from a confusion between hardware
and software problems. Consider a
device that could either read or print
and code an equation in a form closely

allied to normal mathematical usage, -
e.g., a string (but not restricted to -

one line) of operators, operands, sub-
scripts, superscripts, constants, etc.
Then most of the source-language de-
sign problems would disappear — at
least for the user! In fact, the problem
will have been shifted to where it be-
longs, away from the user and to the
designer of the compiler. Thus, in a
fundamental sense, the user need is
a hardware need, i.e., the hardware

‘that would permit a simply structured

but highly powerful operator lan-
guage to be effective.

Naturally, the professional compiler .

writer will be concerned with the so-
phisticated problems that arise in gen-
erating the procedures that are “called
for” by the use of “operator-charac-
ters,” but we have abundant faith that
he will rise magnificently to meet his
task.

MELvIN KLERER

Hudson Laboratories

Columbia University

Dobbs Ferry, N. Y.

requests for terms glossary

Sir: :

Earlier this year a task committee was
formed by the American Water Works
Assn, for the purpose of updating a
glassary of water and sewage con-
trol engineering terms. The glossary
is under the joint sponsorship of the
American ‘Public Health Assn., the
American Society of Civil Engineers,
the American Water Works Assn. and
the Federation of Sewage Works
Assns. The last glossary published
was dated 1949.

It occurred to me that you would
have in your possession some type of
a glossary on automation or you would
know where I could obtain a glossary
which is now in existence. If you do
have any -information regarding this
subject, I would appreciate very
much your sending it to me.

V. A. APPLEYARD,

Executive Manager

Chester Municipal Authority,
Chester, Pa.

(Editor's Note: The preceding letter
appeared in the November issue of
Control Engineering.)

December 1962

The new Model CTP Friden Com-
putyper® is the world’s most versa-
tile billing machine. (It reads and
punches tape or cards, and writes
a complete invoice in one operation!)
But because it can do so many jobs
automatically, it is really an auto-
mation work-center.

Examples?

BILLING: The Computyper writes
and computes your invoices auto-
matically. Then, by reading its own
by-product punched-paper tape, it
prepares an accounts receivable reg-
ister or other statistical reports. By-
product cards from this operation
enable the CTP (or tabulating ma-
chines) to prepare statements auto-
matically.

INVENTORY: While doing your
billing, the Computyper automati-
cally updates your inventory figures.

PURCHASE ORDERS: The Com-
putyper writes your purchase orders,
then it uses its own by-product
tape to prepare voucher checks, re-
ceiving reports, purchase commit-
ment analyses—all automatically.

SALES ORDERS: The Computyper
prepares your sales orders, then —
controlled by its own by-product
tape—it produces work orders, bills
of lading, shipping memos...auto-
matically, of course.

There are other applications, too.
And all the operator has to do to
switch jobs is to change program
panels. This takes only seconds be-

- cause the programming is already

done for you by Friden.

"Get the full story on how the CTP

Computyper can smooth out your
data processing problems. Call your
local Friden Systems man, or write:
Friden, Inc., San Leandro, Calif.
THIS IS PRACTIMATION: prac-
tical automation by Friden— for
business and industry.

[Tiden

Sales, Service and Instruction Throughout the U.S. and World
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Decision-Making: Hostile or not Hostile?

A few years ago this decision was relatively
simple. The action that followed was rela-
tively simple. Today the consequences of
this type of decision-making can be enor-
mous, affecting world-wide forces and
events. The decision itself may trigger an
incredibly complex series of interacting
decisions and-controls. In making these
compressed-time decisions, commanders
use man-machine systems which provide
information processing assistance. The de-
velopment of these large systems is the
work of scientists, engineers and computer

programmers at System Development Cor-

12

poration. The system is their concern, not
the actual design of hardware. Specifi-

cally, they contribute in these key areas: -

defining the requirements of the system,
synthesizing the system, instructing the
computers within the system, training the
system, evaluating the system. Throughout
they seek to optimize man-computer rela-
tionships and to develop a system which
grows and changes with the needs of the
decision-makers who use it. Computer
programmers, human factors scientists,
operations research scientists and sys-

tems-oriented engineers interested in

CIRCLE 76 ON READER CARD

Systems that help men make decisions and exercise control

joining a close interdisciplinary effort are
invited to write concerning new positions
in this expanding field. Address Mr. A. D.
Granville, Jr., SDC, 2401 Colorado Ave.,
Santa Monica, California. Positions are
open at SDC facilities in Santa Monica;
Washington, D.C., Lexington, Massachu-
setts; Paramus, New Jersey; and Dayton,
Ohio. “An edual opportunity employer.”

SDC

System Development Corporation

DATAMATION



COMPUTER
RESEARCH.
ENGINEERS &

LOGICAL
DESIGNERS

o

" Rapid expansion of the Computer

Laboratory .at Hughes-Fullerton has

T created severakattractive profes-

sional opportunities for qualified
Computer Research- Engineers and
Logical Designers. These positions
require active participation in bread
computer R & D activities in con-
nection with- Army/Navy computer
systems and new large-scale, general-

purpose computers. These multiple
* processor computers utilize advanced

solid-state circuitry, gating and reso-
lution times in the millimicrosecond
regions; combine synchronous and
asynchronous techniques for maxi-
mum speed and reliability.

These professional assignments
involve broad areas of logical design,
programming and system conception.
Fields of interest include:

s Distributed computers = Ad-
vanced arithmetic processing
techniques s Mechanized design
s Asynchronous design tech-
niques s Utilization of parame-
trons in computers s Studies in
the utilization of multiple proces-
sor computers.

These professional assignments
involve.such R & D areas as:

® Solid state digital circuitry -

involving mllhmlcrosecond logic

. @ Microwave carrier digital circuits

8 Sab-microsecond core memory
® Thin film storage techniques
= Functional circuit concepts
® Micro-miniaturization concepts
® Tunnel diodes ® Microwave pa-
rametrons ® Circuit organization
for maximal-speed computing.

Located in Southern California's
Orange County (the nation's fastest
growing electronics center), Hughes-
Fullerton offers you: a stimulating
working environment; private or semi-
private offices; long-term stability.

"CALL COLLECT TODAY!

For complete information on these
challenging assignments, call us col-
fect today! Ask for:

° Mr. J. E. TENNEY at:

TRojan 1-4080, ext. 3741.

Or, airmail resume to: HUGHES-
FULLERTON R & D, P. O. Box 2097,
Fullerton 1, California.

An equal opportunity employer.

HUGHES AIRCRAFT COMPANY
»
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PROGRESS IS A
RELATIVE THING

.As generaly recognized, international agreements are

the result of long, tedious negotiations. The United
States, the country with largest usage, is striving

to obtain agreements without overwhelming the other
negotiators. The second meeting of the ISO committee
TC97 on international information processing was
held in Paris on October 17 and 18. After reading the
published press release of the session, one has

grave doubts that the existing rate of progress is
sufficient to give any direction to the domestic field
for years to come.

The single accomplishment of note was the "accept-
ance for comment" of a draft proposal for six and
seven bit codes for information interchange (could
this be a character set?). The other work was related
to a realignment of its sub-committee structure.

The topics under consideration and the countries
to whom the computing industry looks for leadership
are of interest. The sub-committees now functioning
include: glossary, under Netherlands' leadership;
character sets and coding, France; character recogni-
tion, U. S.; digital data transmission, U. S.; and
problem description and analysis, Netherlands.

The United States will host the next meeting in the
summer of 1964!

THE IBM FAMILY GROWS

Coming hard on the heels of the 1440 (See DATAMATION,
pp. 17 and 76, Nov., 1962) IBM has unveiled its 7010.
Allowing for user growth starting with the 1401,
moving up to the 1410, and finally to the 7010, the
key to this succession is programming compatability for
the 7010 with the 1410, and as an optional feature,
for most 1401 programs.

Advertised internal processing speeds are up to 3.5
times faster than the 1410 and 2.75 times faster
than the 1410 with the "accelerator." This is made
possible by means of a 2.4 usec memory cycle and two-
character parallel storage access. The system features
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Why did

43 leading
computer
manufacturers
decide on
Anelex high
speed printer
systems?

43 leading computer manufacturers include Anelex Printer
Systems as standard equipment for a combination of reasons . . . speed,
reliability and print quality. No other printer, for example, is capable of
delivering 1000 lines of good, clean copy every minute . . . hour after
hour, day after day, for months and years with so little downtime.

The fact is that wherever there are computers, there are
Anelex High Speed Printers. That's because these printers are versatile.
In commercial, scientific, governmental and military installation . . . in
this country and abroad . . . almost every possible type of requirement
is being fulfilled by an Anelex system . . . a standard model or a special
purpose printer. Shouldn’t your next printer be built by Anelex?

Write for further information

ANELEX CORPORATION

155 Causeway St., Boston 14, Mass.

SYMBOL OF QUALITY

CIRCLE 29 ‘ON READER CARD
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COMPUTER
PROGRAMMERS

FOR:

mathematical analysis and pro-
gramming for a wide range of
scientific problems on large-
scale digital computers. Appli-
cations include problems
related to reactor and accelera-
tor design, atomic physics, high
energy physics, chemistry and
radiological research.

FOR:

development of mathematical
subroutines and programming
systems including assemblies,
compilers and operating

systems.

B.S. or B.A. degree in mathe-
matics required. Preferred
mathematical training includes
the study of numerical analysis,
differential equations, partial
differential equations, modern
algebra and real and complex
variable theory.

Argonne is located abour 25

- miles from the heart of Chicago.

It is a center for the nation’s
atomic energy research and
offers a stimulating environ-
ment, excellent benefits, attrac-
tive salaries.

/%’ onne

Operated by the University of Chicago under
contract with the United States Atomic Energy Commission

Direct inquiries to:
Professional Placement, g-2

9700 South Cass Avenue
Argonne, lllinois

AN EQUAL OPPORTUNITY
EMPLOYER

v
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RECIPROCAL TRADE

THE UPS AND DOWNS

1962

OF SPERRY RAND

A CORRECTION

- now being delivered to customers.

a new 1442 card reader, Model 3, which reads 80

column cards at up to 400 cpm. Memory capacity is from .
40K to 100K positions of core storage. A typical sys-
tem will rent for $19,175 monthly and will sell for
$945,900. First deliveries are scheduled for the

first quarter of 1964.

Elliott Brothers of London, a manufacturer of NCR 315s
in England, is exporting 503s to New- York. A New

York firm, E-A Industrial Corp., will market the ma-
chine in the United States. The machine is single
address, has 8K of 3.5 usec core and a variety

of I/0 devices.

A minimum system rents for $5,500. An average sys-
tem rents for $13,000. To gquote from Elliott's
description of the computer: "Input to the 503 is by
means of punched tape, generally recognized as the
easiest method of recording information."

Sperry Rand Corporatlon reports that although sales
for the six months ending Sept. 30 were up, net in-
come dropped to $6,905,492, from $9,695,026 recorded
during the same period a year ago. According to S-R
president Harry F. Vickers, one of the reasons behind
the decline in earnings was the heavy outlay for
UNIVAC Division's new line of large-scale computers,

—
Apologies are extended by DATAMATION to the investing
public for inadvertently omitting a zero from IBM's ’
net earnings for the first six months of 1961, as
reported in the October issue. The figure should have
read $100,859,439. To further alleviate the threat
of financial panic, the balance of -the figures stated
in the DATAMATION news report are correct, as re-
ported to the press by IBM. ’

(Harold Bergstein, editor of DATAMATION, has
staged a remarkable recovery from his September 27
automobile accident, and will return to the helm
for the January issue.--Frank D. Thompson, -
Publisher)
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PUSH THIS BUTTON . .. and you can send mountains
of business data from coast to coast in less time
than it takes you to read your morning newspaper!

phone. Let one of our Communications Consultants show you how this néw service
can boost efficiency and profits for you. Just call your Bell Telephone Business Office.

BELL TELEPHONE SYSTEM

CIRCLE 11 ON READER CARD
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THE KEY TO STANDARDS

- Here is a nice non-controversial statement:

“It is definitely believed that our combiner efforts can achieve an ac-
cepted . . . standard glossary of programming terminology as well as
a . glossary of computer terminology during the coming year.’

The statement is dated September, 1960, under the letterhead of the ACM
Sub-Committee on Programming Technology (SCOPT).

There are several glossary efforts currently underway. SCOPT held the
record for tenure, 26 months. The IFIP crew is working to achieve interna-
tional agreement. The British have scooped us. Their BSI glossary has been
published as a British standard. BEMA is also in the act. Several U. S. cor-
porations and innumerable government agencies are also publishing. .

For many months DATAMATION has watched developments aimed at a,

standard glossary of terms for our field. With great sadness we noted the
demise of SCOPT (DATAMATION, November 62, pg. 79). How did it
happen? Why did it have to go? ‘
- And why worry? We all know what the words mean, don’t we? Of course
we do. A computer is “a device capable of accepting, processing, and re-
porting information.” (IBM glossary.) There must be a million of them in
this country, counting the gas pumps. Random access is “a feature of certain
internal memory systems, particularly magnetic drum type.” (Sperry Rand.)
Maybe we’d better not leave our definitions to the manufacturers.

Perhaps we could fall back on the last official ACM glossary (1954). We
wouldn’t learn much about words like “sequence,” “index register,” or
“coded switch,” (cause they aren’t there) but we would find a fascinating
definition of “time, no charge, non-machine fault” (that’s one entry).

How can we possibly communicate in this field (with each other, with the
public, and with legislative bodies) without defining our terms? One solution
(the only one available today) is to have each person append his own glos-
sary to his writings. Thus, each new book in the field contains a glossary in
the back. They are all incomplete, of course; some are inconsistent; some
are simply funny or fatuous. For the curious, a partial bibliography of glos-
saries appears on page 19 for ready reference

Perhaps the full story of the untimely demise of SCOPT will never be
told. We have watched the officials come and go. We knew agreement was
nearer when we were permitted to view glossary galley proofs. Using these very
pages we have encouraged this effort. True, from time to time we have
teased a little, or heckled a lot, but we feel that a standard accepted glossary
is the cornerstone of all standardization and the very foundation of continued
growth of our industry. At one time we heard that a date had been chosen
and that space in the COMMUNICATIONS was being held for initial publi-
cation, We have purposely declined to subvert this venture and have withheld
publication of any conflicting definitions.

“There are six important steps to establishing a standard glossary: (1)
The first draft by a working group; (2) The ‘review and approval by the
full committee; (3) The initial publication for general review; (4) The
adoption of a date by influential parties when such a glossary should see
official use; (5) The revision of the initial publication by an appelate body and
the printing of a working glossary; and (6) the mechanism whereby the
working glossary is iteratively revised to keep pace with the field.

The now defunct SCOPT committee took 26 months and did not success-
fully attain the third plateau. Perhaps the fault lay in the voluntary, part-
time nature of the endeavor. PARTIAL SUPPORT IS WORSE THAN NONE
AT ALL. Perhaps the manufacturers should have used their own agency,
taxed themselves, and had BEMA produce it. Perhaps some government
agency, non-profit, or philanthropic foundation should be approached to
fund an institute for the preparation of such a basic :document. [
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It occurred to Datamation that perhaps all of our readers
do not fully appreciate the breadth and scope of the stand-
~ards effort in the United States. The computing profession
gets credit for many unique and creative concepts. In ad-
dition, we take credit for many more.

THE

U.S.
STANDARD
EFFORT

The national technical societies of the United States
of America are the very backbone of its standard-

ization achievements. This fact sets our -country
apart from others wherein the results of standardization
stem from a mandatory rather than a voluntary basis.

In this country, there is a standardization society for most
all widely known product areas, such as textiles, paper,

-leather, ceramics, plastics, electrical equipment, rubber,
cement, etc. These completely autonomous societies operate
from paid memberships and without Government interfer-
ence. The membership of a society usually consists of per-
sons whose daily activities dre concerned swith the product
area covered by the society, and of representatives of firms
doing business in that commodity area. They also attract
students, young technologists, and others who seek to en-
hance their professional stature by being abreast and a part
of the standardization work in the area of their choosing.

Meetings are held regularly and subjects for proposed
standards are accepted for assignment to committees for
consideration. Within a committee there is a free and
thorough exchange of ideas, experiences, data, and other
information which is educational and broadening to the
participants. Thus each person has the benefit of the knowl-
‘edge of his colleagues.

Standardization does not alone treat with the quality of
products although this is frequently of prime importance. It
also extends to other fields where it is intended to pursue or
adopt a uniform material, method, technique, size, nomen-
clature, service, etc. Anything or any practice, abstract or
concrete, concerning which it is expected to limit, regulate,
specify, control — to the degree that it is intended to be
habitually compounded, performed, mentioned, observed in
an orthodox manner — is a standard even though it may not
be documented. This definition suggests the enormous

18

The material below is abstracted from a Department of
Commerce book entitled, “Standardization Activities in the
United States,” by Sherman F. Booth, Misc. Publ. 230, Supt.
of Documents, $1.75, Aug., 1960. We quote from the in-
troduction.

a voluntary and cooperative undertaking

breadth and scope of standardization and the limitless fields
in which it may be practiced or undertaken.

Standards are not static. As the rudiments of techno-
logical aspects of problems become commonplace, as greater
knowledge of the chemical and physical characterstics of
products are more widely known and accepted, a commit-
tee may again be activated to reconsider and modernize or
improve a previously issued standard. Such improvements
are regular, frequent, almost routine. There are relatively
few documented standards that have never been revised.
Thus, standardization agencies find themselves engrossed
in the problems of revising standards as well as developing
new standards, and to about the same degree. Standardiza-
tion is dynamic. It must necessarily follow closely upon the
heels of science, research, invention, and creation if it is to
serve its intended purpose.

Standardization activities of the members of the technical
societies are carried forward on an extracurricular basis.
Each of the persons in a society who contributes to the de-
velopment of standards is usually a scientist or technician
who is otherwise employed full time. His contributions are
frequently made at the expense of his leisure. Accordingly,
under this voluntary system, standards development and
production are not as great or speedy as one might expect.

Because of the wide latitude in the overall responsibility
which the Congress has entrusted to the Bureau, its daily
work encompasses many scientific fields. Some of its activ-
ities are suggested by the organizational area into which its
work is divided: Electricity and Electronics, Optics and
Metrology, Heat, Atomic and Radiation Physics, Chemistry,
Mechanics, Organic and Fibrous Materials, Metallurgy,
Mineral Products, Building Technology, Applied Mathe-
matics, Data Processing Systems, and Radio Propagation. B
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HOW MUCH OF
WHAT KIND
OF TIME

by‘E. H. COUGHRAN, Executive Vice President,
Advance Data Systems Corp., Los Angeles, Calif.

The 10th Anniversary meeting of the
Digital Computers Association was held
recently. This event in itself is
not likely to change the course of his-
tory. It is probably not even necessary
for you, if you missed the gala affair,
to begin to think up excuses to give
your grandchildren for not having at-
tended. The significance of this event
lies in the fact that ten years ago it

was possible to gathe1 most of the world’s supply. of those
men and women knowledgeable in the use and application
of computers into one medium-sized dining room. As
everyone is aware, the computer and data processing
business has proliferated at a rabbit-dizzying rate. That
there are N new jobs in an industry that barely existed ten
years ago, or that there are current needs for M new math-
ematicians and programmers are well publicized, if poorly
understood; numbers.

1 would like to direct my attention to a smaller group
of men who will have a profound effect on the next five
years of data processing. I am addressing the executives
who have top-level responsibility for information and
data processing.

It should be fairly obvious that the 30 or so people
who made up the early DCA could not possibly fill a
hundred times that many executive positions even if they
were all so inclined. Most of the exccutives charged with
responsibility for data processing have a sincere interest
in learning what kind of bear is on the other end of the
tail. Since data processing is primarily a service, it is
measured in hours —
they mean. '

To gain some perspective and back away from the
“microsecond mumbo-jumbo” that frequently surrounds
computing or data processing systems, let us consider the
system as a piece of productive machinery. (Ignoring for
purposes of this article whether it is appropriately or
profitably employed).

First, it should be recognized that the data processing
system is probably its own best customer. Just as an
electric generating plant uses 25-30 per cent of the
power generated to run its own boiler-water feed pumps,
forced and induced draft fans, and other auxiliary -equip-
ment, about 25% of the usable time of a data processing
system is’ consumed by assembling, compiling, debug-
ging, and program checkout necessary to support the
system and keep it running smoothly. This is not neces-
sarily bad or a symbol of poor performance; it is fre-
quently a very healthy symptom, but should be evaluated
in each installation and over a period of time.

An even more difficult task is to measure the actual
productive use of the system. In one fairly exhaustive
study, an average of only 75% of the elapsed time be-
tween pressing the start button and the end-of-job-halt
was the system or any of its components actually in oper-
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but what kind of hours and what do .

do you have a watch?

ation. Twenty-five percent of the supposed production time
was spent in manual intervention: manual input, card
or tape handling, readying units or error analysis. This
area of actual operational techniques and the efficiency
of use of an expensive piece of equ1pment may well
be a fertile area for cost cutting.

Almost all EDP installations operate on a “service
center” principle. That is to say they charge their cus-
tomers for services rendered at some appropriate rate.
The usual basis for charges is equipment hours required
to perform a given job at a rate that will amortize the
expenses of the service center. With the exception of
the independent service bureaus who strive to make a
profit, most installations establish charges that will wash
out expenses. Under the service center concept, it is
important that charges be consistent between different
customers and different runs of the-same job.

Since systems hours form a basis for charges (and,
incidentally, for equipment rental payments), the need
for accurate time recording should be obvious. This is
especially true since system hours may cost up to $450
each for equipment rental alone. Other costs will approxi-
mately equal the rental. '

It should come as no great shock that time records
kept manually are subject to error. In this case, the errors
that are most expensive are not the occasional mistakes
of incorrect logging, but those of correct logging done
too late!’

The actual system use time terminates with the end-
of-job-halt and not at the time the operator completes
removing tapes or returns from his coffee break. The
job time and accumulated usage records should reflect
this fact. I am not suggesting that the operator be pro-
hibited from a cup of coffee, a trip to the rest room,
operating several pieces of equipment simultaneously,
or any other activity that might preclude his being
in front of a particular machine, job card in hand, at the
precise millisecond that the machine reaches an' end-
of-job-halt. In fact, this is not the operator’s primary
responsibility. He is charged with production of the
jobs scheduled to be done on his shift.

Time totalizers of several types are available which
will automatically accumulate usage time./On the more
sophisticated end of the scale are real time clocks that
keep time in milliseconds, can be addressed by the com-
puter, and can be used as interval timers either by re-
peated access or by initiating a trap.

These time totalizers normally appear to the system as
a data channel or tape drive. The computer can then
keep job time statistics. One other interesting use for
this type of totalizer is on iterative calculations. The
programmer is requested to estimate the time to a
solution. The monitor keeps track of the elapsed time
and where the actual time exceeds the estimate, non-con-
vergence is assumed and the job stopped. This procedure
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encourages more accurate and honest estimates of solu-
tion time, hence better data for use in scheduling.
Less sophisticated- and considerably less expensive are
totalizers that can sense whether the computer is in op-
eration, and accumulate such time. These can be as
simple as a.one display totalizer . which accumulates

system usage time. Other versions have one totalizing dial .

for each piece of equipment in a system to record usage
on individual components. A five display totalizer could
record usage on main frame, reader-punch, printer and
each of two tape units on an IBM 1401. Another ver-
sion of a simple totalizer has three displays, one each
for System Time, Job Time and Elapsed Time. The Sys-
tem Time display records cumulative system usage time.
The Job Time display records system usage time and has a
reset knob so that system use time for an individual can be
read directly.. The Elapsed Time display runs at all times
and is also equipped with a reset knob so that total elapsed
time for a particular job is directly available.

In between these extremes are several printing or strip
chart recording types of time totalizers.

The simplest types of totalizers in most cases pay
for themselves in a few weeks. The major source of
savings stems from the fact that the totalizer does not
start accumulating time until the start button is pressed,
and stops accumulating time automatically when the
end-of-job-halt occurs. Automatic accumulation of usage
time in hours and hundredths cannot help but be more
accurate than reading the clock on the wall. And inac-
curacy can cost money! One minute lost between the
end-of-job-halt and the operator’s returning to log out,
plus one minute error in reading the clock on the wall
due to parallax, occurring three times a day, could cost
a customer as much as $900 in payment for apparent

computer ‘usage or enough to rent an additional tape
drive. Just as in any other business activity, good records
are a prerequisite to good and effective management
control.

One final subject needs to be mentioned. This is the
definition of what constitutes “usage” time. The signifi-
cance of this definition may well be expressed in terms
of a thousand dollars per month or more. The basic
monthly rental paid to the manufacturer supplies you,
the customer, with some number of hours worth of “usage”
which shall be made available to you (normally 176).
This obviously excludes maintenance, both scheduled
and unscheduled, since during maintenance the equip-
ment is not available for your use.

There is a sometimes emotionally charged situation
where the system is defined to be “in use,” but is not
actually in operation. The definition of the several cir-
cumstances vary as widely within the several manufac-
turers as between them. It would be well to examine
and specify what type of time is defined as use or non-
use, by your people and by your manufacturer. Because
of the wide variation in definition, there is frequently
some manual switch manipulation necessary to record
time that is used as a basis for rental payments. For
guidance in your installation, check with your manu-
facturer and your fellow users.

" To the original members of DCA these questions of
how much of what kind of time should be used, charged

-or paid for, are much as they were ten years ago. There

are simply more installations of more expensive comput-

" ing systems and, hence, more executives charged with

evaluation. The encouragement I would give you today
is that things are better and easier today than in the good
old days — mistakes are just more expensive. [ ]

A KLUDGE KOMPUTER LEXIKON

by KARROL KORLUTH, Kludge Komputer Korporation

With the advent of the large scale Kludge Komputer and
recognizing the need for all of the personnel working
with the Kludge to be able to understand each other,
the Kludge Komputer Korporation, at great time and ex-

ACCESS TIME — The years between 1936 and 1945 in
Germany and Italy.

BIT — (1) Part of a horse’s bridle. (2) 12% cents. (3) Past
tense of bite.

BOOTSTRAP — A leather thong. If put into a machine,
BOOM.

CHECK — Used if you have no credit cards.

CIRCULATING MEMORY — A visiting professor.

CODE — A sickness for which, at the present time, there
is no cure.

CONDITIONAL JUMP — A suicide pact.

CONSOLIDATION — Making two programs do the work
of two programs.

D.C. DUMP — The garbage dlsposal location in the city
of Washington.

FEEDBACK — What is gotten if you ‘sneeze while eating
soup.

FIVE DIGIT MULTIPLIER — One hand.
FLOW CHART — A liquid graph,
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pense, has compiled a lexikon of komputer and komputer
programming terms for those who feel the need for it. The
following are selected excerpts:

-HEAD — Upper part of the body. Used occasionally by

programmers.

JUSTIFICATIONS—B]aming errors on the keypunch
operators.

" LOGICIAN — One who meditates on the facts'and ar-

rives at conclusions already self-evident.

MANAGEMENT CONSULTANTS — Former owner of
a bankiupt business who now advises others how to
succeed in the same line of business and charges ex-
orbitant fees.

METHODS ANALYST — One who makes plans for in-
stalling a computer which will be replaced in two
years by one bigger and faster.

OPERATIONS RESEARCHER — One who does the least
work in the longest time in order to figure out how to
do the most work in the shortest time.

PARITY CHECK — Money given to farmers by agricul-
ture dept.

VERSATILITY — The ability of a programmer to recite

Shakespeare while drawing flow charts.: ]
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GENERALIZED
INFORMATION
RETRIEVAL AND
LISTING SYSTEM

by JOHN A. POSTLEY® and T. DWIGHT BUETELL®

1 The ability of mod-
| ern data processing
! equipment to main-
tain a. number of
different files of in-
formation on mag-
netic tape has been
i widely exploited and
currently represents

: one of the major
contributions of thlS equipment to engineering and busi-
ness information systems. A variety of tens or perhaps
hundreds of such files in a single company is the rule
rather than the exception.

Such files might encompass the areas of engineering,
personnel, inventory, and accounting. Since the require-
ment for these files arises in such a variety of areas of
company operation, to require that the files be of identical
format and form is likely to be inefficient both from the
standpoint of the functional requirements of the files
.and the programming effort involved in creating and
maintaining them. In most cases, different people and
even different computer programming organizations are
responsible for the creation of files and so the administra-
tive problem of coordinating these -activities to produce
a single compatible format may be substantial.4

At the same time, the requirement to retrieve informa-
tion and produce reports from this variety of files is
an important one. Typically, this problem has been
approached by writing a separate computer program for
each required report.. This is adequate though costly
for periodic reports, but woefully inadequate for the
large number of one-time working lists which are needed
* on a timely basis. Report generators have been applied
to the problem, but in general they show serious short-

match and merge

comings in their capabilities for reading tapes of uncon-
trolled format and for selection by complex criteria of
information for the desired reports.?

In recognition of this problem, a Generalized Infor-
mation Retrieval and Listing System (GIRLS) has been
developed and is now operational. The System has the
capability to prepare reports in a wide range of formats
according to any request criteria from any file. A large
number of reports can be produced in a single pass of
a given master file, each based on different request cri-
teria and each in a different report format. The value of
the System in terms of eliminating the requirement for
special retrieval and reporting routines is increasingly
evident as it is operated in computer installations con-
taining a variety of such magnetic tape files.!

In an article published in the Journal of the ACMZ,
W. C. McGee has recognized that the technique of gen-
eralization is the key to reducing costs in such. situa-
tions. He notes that the related operations of file mainte-
nance and report generation are especially important
in this regard But while such systems as McGee’s were
a major step toward generalization, the techniques de-
scribed  in this paper represent a significant - further
improvement.

Specifically, . GIRLS contains the means to 1dent1fy
and describe types of existing fields of any length which
might be contained (any number of times) in a type of
record, rather than a description of existing records in
terms of the number of characters in a field; and it en-
ables the processor to locate these fields by providing

the means to find the relative location of the initial such -

occurrence, rather than the actual location of the field
in the record.

Thus, since GIRLS identifies and locates fields and
records entirely independently of the format and con-

aExecutive Vice President, Advanced Information Systems, Inc.,
3002 Midvale Avenue, Los Angeles 34, California.
bGroup Englneer, Missiles Computing Engineering Section, Missiles
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tent of the file itself, it can be employed with existing
files of format variable not only among types but within
a given type as well. o

There are three basic requirements for the operation
of the System. The first is that the requests of managers,
engineers, or -accountants be described in the prescribed
request format; these requests identify the criteria for
selection of information from file records and identify
the content and form of each report desired. The second
requirement is a magnetic tape dictionary for each file,
defining the structure, format, and size of the records
in that file. The final requirement is the computer program.

The request form is prepared by the person desiring
the printed report. It contains two kinds of information;
the search criteria necessary to identify the records re-
quired, and the report specifications which describe the
content and format of the desired printed report. Either
the search criteria or the report specifications or both
may deal with any of the data fields in the files. The
System checks this information for consistency and com-
pleteness before processing is carried out.

Figure 1
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The search criteria are provided by the requestor in
a portion of the memo request format, Fig. 1. For each
such request the requestor designates the name of the
particular data fields to be examined, the specific values
or ranges of values of those fields for which a report is
required, and the logic which relates these values to
those of other fields in the same record. In addition to
four levels of “and/or” logic, the desired values are
further defined by the specific operators: “greater than,”
“greater than or equal to,” “less than,” “less than or
equal to,” “equal to,” and “not equal to.” The System
processes this information ultimately to select from the
master file the appropriate items for the report.?

The report prepared by GIRLS is completely specified
by the requestor in the remaining portion of the same
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request memorandum, Fig. 2. Here, the requestor des-
ignates the proper information to retrieve for the report
and the format of the report itself. The report format
is automatically composed by the System according to
the framework specified by the requestor. In those cases
where the information which must be printed exceeds
the width of a single page, the report columns are auto-
matically “folded” to accommodate any required number
of columns of information. ,

The System sorts information for each report in the
specified reporting order without regard to the original
sequence of the file. Any appropriate data may be des-
ignated for summarization during the report preparation
operation in terms of major, intermediate, or minor total
levels. The system has the capability to print or suppress
the printing of indicative data. It automatically provides
standard column headings for each data field which
may appear on a report; such headings will appear at the
top of appropriate columns without the need for their
identification by the requestor. :

In the event that a report requires non-standard colum

Figure 2
INFORMATION RETRIEVAL REQUEST MEMO, PAGE 2
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headings, these may be specified by the requestor and
they will automatically be substituted for the standard
headings in this report. Several report formats may be
specified simultaneously for any particular retrieval re-
quest.

The dictionary maintained on magnetic tape con-
tains an entry for each file with which the system deals.
The entry for each file is divided into three sections:
the file section, the record section, and the symbol sec-
tion. The file section of the dictionary describes the
physical records on tape with respect to: tape labelling,
whether they are fixed or variable in length, whether the
data is grouped or ungrouped, whether the data is packed
or unpacked, and the actual length of the physical record,
if fixed, or an upper bound on it, if variable.
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The record section of the dictionary contains informa- -

tion about each type of logical record in the file; e.g.,
the means of identification of the logical record type,
and the length, if fixed, or the parameters necessary to
compute the length, if varlable of the record type. The
symbol section of the dictionary contains information
about the data fields (symbols) in each record type: that
is, the standard column headings for the report, the
length of the fields, the form of the data in each sym-
bol (binary, decimal, etc.), justification (right or left),

the relative address in the logical record, and the record .

types in. which each field appears.

Figure 3

GENERALIZED INFORMATION RETRIEVAL AND LISTING SYSTEA

EXTRACT REPORT FORMAT
AND CONTENT INFORMATION
FROM REQUESTS AND
DICTIONARY

.

COMPILE RETRIEYAL ROUTINE FROM
REQUESTS (RETRIEVAL CRITERIA AND
REPORT DATA ID) AND DICTIONARY

i

RETRIEVE DATA FOR REPORTS
FROM MASTER FILE

4

COMPILE SORT AND REPORT
PREPARATION ROUTINE FROM
REPORT INFORMATION

it

SORT RETRIEVED DATA IN
REPORT SEQUENCES

L

PREPARE REPORT TAPE

REQUESTED
MASTER
FILE

RETRIEVED
DATA

SORTED
RETRIEVED
DATA

REPORT
TAPE

REPORTS

Figure 3 depicts the basic functions of the GIRLS
. program. In operation, the System reads the dictionary
and the request specification into the computer and
compiles a separate retrieval routine for each request.
The master file to be searched is read, one record at a
time, and each routine compares the search criteria of
its request with the record. When the criteria of a re-
quest are satisfied, the routine extracts the data fields
required for preparing the report and writes them on
a report tape, one record per report. When all of the
retrieval routines have been executed, the program
proceeds to the next record. The complete file is ex-
amined in this fashion. Then the System compiles the
sort and report preparation routines according to the
report criteria.

Next, the retrieval data are sorted to separate the sev-
eral reports and to sequence each one as specified in
the corresponding request. One or more reports for each
request are then listed according to the remaining re-
port specifications. Minimum running time, including
compiling, for this “load and go” system, is given by
the sum of the times required to pass the master file,
sort the report tape, and print. In many applications, this
time is reduced to the time to pass the master file from
which information is sought, since sort. and print times
are negligible.
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The contents of the master files upon which the
System can operate cover a broad range of information.
Engineering files might include a file of drawing num-
ber data, a part number cross reference file, a bill of
materials file, a next assembly file, a file of welghts and
centers of gravity for each part number, and many
more. Personnel files might include a file of labor hours
expended for each shop order, a labor accounting file,
a file of labor projection data, etc.

Inventory files might include a file of inventory bal-
ances, a file of inventory requirements and the procure-
ment status of items, a file of item cost in various quan-
tities, a file of vendor names and data for each part
number, and so forth. Accounting files might include any
number of journals, a general ledger file, a payroll file,
a file of budget information reflecting actual vs. pro-
grammed costs, and a variety of subsidiary records.

Use of the program can be illustrated by an example,
although it should be realized that a single example
does not demonstrate all of the capablhtles of the pro-
gram,

This is the case of I. M. Casanova, a young personnel
manager who wants to search the personnel file to select
suitable feminine companionship. In general, he is look-
ing for records that describe a person who must be 1)

* a girl, and either 2a) a shapely blond, or 2b) a wealthy

brunette, or 2c) any redhead. His exact requirements
are shown on the sample load sheets, Figures 1 and 2,
and are explained below.

Mr. Casanova benefits from the fact that the extra
cost of preparing these personal reports will be insignifi-
cant because it is to be expected that the System will be
simultaneously used to prepare other reports such as a

skills survey, a plant telephone directory, and the biog-

raphies of all PhD’s in the research department for use
in a contract proposal.

Casanova has no experience with computing or load

- sheets. All he knows about the System is that its title

suggests that it might be useful to his present purpose.

He is guided by a User’s Manual which. is written in

layman’s language. It describes the magnetic tape file he
will use, in terms of file identification, and the field
names and their contents. It also gives simple instruc-
tions for filling out the load sheets. By following the
instructions, Mr. Casanova will find that his search can
be accomplished using the four-level logic described
below, see Figure 1.
1. Highest level
Groups of entries with dlﬂerent ‘section” numbers
(first column on the page) will govern selection on
an “and” basis, e.g., selected records must meet
the requirements for sex, age, etc., and also for
hair, eyes, etc.
2. Second level
Sets of entries with the same “section” number
but different “row” numbers (second column on
the page) will govern selection on an “or” basis,
e.g., all requirements for blue eyed blondes must
be met, or all requirements for brown eyed bru-
nettes must be met, or the single requirement for
redheads must be met.
3. Third level
Entries with the same “section” and
bers but different “column” numbers (third col-

umn on. the page) will govern selection on an

“and” basis, within the higher level limitations,
e.g., hair must be blonde or yellow or platinum
and eyes must be blue or green, etc.

4. Lowest level
All of the values of a particular field that have
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the same “section-row-column” number will gov-
ern selection from that field on an “or” basis, e.g.,
hair must be blonde or yellow or platinum.

To facilitate his use of the retrieved data, Casanova
has requested two reports, as specified in the load sheet
memo, Figure 2. The entries on each report will be a
list of the records selected. The fields that are printed
are not necessarily those used for selection. Parts of the
printed reports are shown in Figure 4.

Figure 4
PAGE )
CLASSIFIED PERSONAL PERSONNFL REPORT
ALPHABETIC LIST
NAME DFPT PHONE  HAIR
. NO»  COLOR
ADAMS s ANN 4713 5176 RLONDE
ALBRIGHT, GLORTA 1113 7265 BLONDE
ANDERSON» RRIGITTF 3200 4037 RED
ARIMMER» CHARLOTTE 6219 6218 BRUNETTE
ARUMMEL » BETTY 2040 5903 BRUNETTE
DOEs MARY 2040 3191 BLACK
DUMMs DORA 5447 2888 BLONDE
OUMMERs EDWINNA 1113 7265 RED
FIELDSs DERRA 1113 4319 BLONDE
JAMESs JULTE 4076 7056 BLONDE
JONESs JANE
PAGE
PORT
RSONNEL RE
PERSONAL” PE NCE
‘ LASS‘FIED VA iu@é %‘ﬁAEAm HAIR COLOR
BANK BAL
WiTH TOTAL ts ITEM
NAME WERSURERENTE couns
BANK ae 4O 48
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CoLoR  SALANCE pRYZBYLSKDs OLOA 32 22 3%
50000 NNE
BLACK . ZiLcHs MARIA 25 3®
5000 "
5000 suutrr MAR ag 32 4%
6
JONESs JANE 58 23 36
85000
_DOEs MARY TOTAL s
115000 .
365000 2 24 37
NN
R ADAMS» Al 136 22 35
BLONDE . DuMMs DORA 41 23 37
o JAMESs JULIE 26 23 28
F1ELDSs DEBRA « PRI !
00 ALT
> MCOILLICUDDIE? 48 22 36 ‘
2000 1A .
ALBRIGHTs GLOR ToTAL 6 “
i
!
i .

~ The specific computer program described herein is
presently considered to be a proprietary item; but the

system concept has been utilized to produce an essentially

similar operatmg program for a different computer sys-
tem.

The System’s ability to prepare reports from any mag-
netic tape file removes the requirements for special rou-

tines to produce the variety of reports which are the es-

sential outputs of engineering and business information
systems. The applicability of the logic of this system
to any magnetic tape, magnetic disc, magnetic card, film,
or similar file, suggests that further development will

~produce a completely general solution to this type of

mformatlon _storage and retieval problem. (]
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NEW COMPUTERS
FOR AEROSPACE
OPERATIONS

1 Four new pieces of computer hardware for aero-
space applications were displayed at the American
Rocket Society’s 17th Annual Meeting and Space
Flight Exposition, held at the Pan Pacific Audltorlum Los
Angeles, in November.

Ranging in weight from 39 to 88 pounds, the submlma-
ture computers shown were: the Burroughs D210; Honey-
well’s “Pico;” the Librascope L-90; and the UNIVAC
ADD-1000 thin-film computer. In addition, Burroughs- also
displayed, in scale-model form, its military-oriented, modu-
lar D80O series.

Main feature of the Burroughs D210 is its variable
clock, which permits a clock rate of from 1 KC to 100 KC.
Representing "the first model of a class of subminiature
machines, the D210 weighs in at about 19 pounds, and
has, a volume of .25 cubic foot. The storage consists of
256, 24-bit words of destructive data memory, and 4096,
16-bit words of non-destructive program memory.

At the clock rate of 100 KC, add and subtract time is
30 microseconds; multiply, 570 microseconds, and divide,
640 microseconds. Advertised MTBF is 47,000 hours.

Storage capacity of the Honeywell Pico can be expanded
from a basic 3,072 words (24 bits) to 8,192 words, by
stacking additional memory planes vertically. The memory
planes are enclosed in a separate sealed case which plugs
into the computer.

Add cycle of the Pico, including access time, is 12 micro-
seconds. Multiply time is 242 microseconds, and division
606 microseconds. Weighing 20 pounds, the computer has
a volume of 700 cubic inches. Operating power required is
46 watts.

The Librascope L-90 utilizes semiconductor microcir-
cuits, resulting in a part count reduction of from 6800
components to less than 1200, and allowing the computer
to be built on a modular “building-block” concept.. Basic
add time to the L-90 is 7 microseconds; multiply time is
105 microseconds and division time 203 microseconds.

The memory unit contains 8192, 28-bit words, with al-
lowance for expansion using any number of individual 512-
word modules. Scratch pad and I/0 data storage section
consists of 260, 28-bit words on eight glass delay lines.
This capacity may be doubled. The L-90 operates at a
20-megacycle clock rate, weighs 20 pounds and ocouples
0.3 cubic foot.

Utilizing a thin- film memory, UNIVAC’s ADD-1000
contains 6656, 24-bit words of permanent and 256, 24-bit
words of variable storage. Typical instruction times are 12
microseconds for an add and 9 microseconds for a trans-
fer. Extended sequence commands such as multiply and
divide are programmed.

The ADD-1000 computer, including case, 1/0, and
power supply weighs 88 pounds, occupies 1.3 cubic feet
and dissipates 262 watts peak. Reliability is estimated at
10,000 hours. Other computers in the 1000 family are the .
ADD-1020, with extended logic and twice the computa-
tional capacity of the ADD-1000, and the ADD-2000, for
central system processing in surveillance, instrumentation,
guidance, and display. All ADD computers feature thin-
film memories.

In addition to military Command and Control functions,
Burroughs stated that its D800 may be used for real-time
simulation, air traffic control, communication switching and
data processing, and general purpose scientific computing,
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A
SURVEY OF

with remarks on future developments

COMPUTER MEMORIES

by JAN A. RAJCHMAN, RCA Laboratories,
Princeton, N.J.

The standard internal memory of pres-
ent computers is a random access ferrite
core memory.(l) Storage capacity and

8 The largest typical commercial memory
has about two million bits, the fastest
has a cycle time of about .8 microséc-
onds. Considerable work is in progress
throughout the world to increase speed
and some to increase capacity.

Thls paper considers what are reasonable limits in speed
and capacity which can be attained with ferrite, thin
magnetic films or any magnetic technology. It also consid-
ers superconductive and tunnel diode memories which
show promise to exceed these limits.

limits of speed

Let us consider the maximum speed attainable in-magnetic
memories. We shall consider the cycle time T required to
address, to read, and to write or to rewrite the informa-
tion and to leave the memory ready for another such
access. This cycle time is thus the reciprocal of the
maximum possible repetition rate. In a memory of N
words of m bits each, the speed is independent of m (in
all cases of practical importance when N > > m), so that
we confine ourselves to the consideration of a single bit N
word memory. The cycle time T can be expressed as the
sum of times required for each of various functions:

Swd N d r N
T: a n
gttt b+t (1)
ts te te

Switching Transmission Amphﬁcatlon Addressmg Preread
Delay
Each of these times can be derived as follows:
(a) The switching time t. of a core or other magnetic
element can be written as ‘

ts (H _ Hc) == Sw : (2)

In a current coincident mode the mmf H can be at most
twice the coercive force He, — and should be optimally
H = 1.5 He — for otherwise the half selected cores will
switch. In general this limits the speed with respect to a
word organized mode in which H can be many times H.,
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speed of access determine its usefulness..

so that t« =~ S«/H. The mmf H depends on the drive
current I and the length of the magnetic path. This length,
in turn, is related to the element spacing, d, when the
elements are packed as tight as possible. Approximating
geometrical factors which are slightly different for flat
and circular elements, the following single relation can be
assumed:
Syd
ts = ES [S« in Oe sec, d in cm, I in amp, ts in sec.]

A memory cycle necessarily involves two switchings of the
core. This explains the factor 2 in relation (1).
Let us consider possible minimum times ts for ferrites

‘and thin magnetic films. In either case a drive current of

I = 1 ampere i§ about the maximum to be expected from
the best transistor and about the maximum tolerable in
small wires. In the case of ferrites a value of Sw = #% 10—

Oe sec is the lowest reported, so that with d = 1 mm t. =
100 ns and with d = .1 mm t, = 10 ns. In the case of films,
values as low as % 10—7 Qe sec have been consistently
observed. But here the spacing cannot be arbitrarily small
because the ratio of length-to-thickness of 103 to 10* is
necessary to prevent deleterious demagnetizing effects.
Spacings in the range of d = 1 cm, used in an early ex-
periment, yield t = 100 ns and spacings in the range.of
d = 1 mm found possible in more recent experiments
yield t = 10 ns.

(b) The transmission time t: along the digit write and
read windings which link all N elements is made of N
times the delay at each element. If the spacing between

elements is d cm and the electrical disturbance travels at -

K times the speed of light C, the time tc = Ndgs We will
assume K ~ 4, not an unreasonable value for the transmis-
sion line type of windings encountered in ferrite cores,
ferrite plates, or thin film memories. There is delay along
both write and sense windings, but if these are grounded

‘'on opposite ends the variations in write and read delay

will compensate and have a sum of t.. Typically
te = N.10—10, N.10—11 or N.10—12 for a spacing dof 1
cm, 1 mm, or 1 mm.

{¢) The voltage V obtained from the sense wmdmg must
be amplified sufficiently to set an output register, and then
further to provide voltage for the.digit winding which
inhibits (or partially drives) the whole plane. This voltage
is made up of N times the voltage produced at each un-
selected element which in turn is the sum of the elastic
voltages unavoidably present in real non-ideal rectangular
hysteresis loop material and the voltage due to the in-

ductance of the windings between elements. Let us call
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r the ratio of these elastic voltages to inelastic voltage
due to the switching of the selected core. The required
voltage on the digit winding is thus
rVN+V=rVN

In general r N>>>1, so that the useful voltage V can be
neglected in comparison with the sum of elastic voltages.
The total voltage gain G required to amplify the sense
voltage is therefore rN, Amplification necessarily entails
time : a certain frequency bandwidth is necessary and a
certain delay is encountered in the amplifier. We will
make the simplifying assumption that in the best am-
plifier, with cascaded stages if necessary, the ratio of the
gain G to the time t: required to obtain it is a constant
B = G/t. This constant B is characteristic of the amplify-
ing element used; tube, transistor or tunnel diode. Also we
assume, optimistically, that the current gain which is re-
quired in addition to voltage gain, is obtained without
further loss of time. Therefore the minimum time ts re-
quired for amplification is t; = ™N/B.

A typical value of r is .1 for good hysteresis squareness
and reasonably tight spacing of the elements. Values of B
vary a great deal with transistors. Not uncommon are
amplifiers for which B = 10° sec—!. Advanced experi-
mental types show as much as B = 1010 sec —1. Tunnel
diode amplifiers with an equivalent B of 10! sec—! have
been made. The corrresponding delays t. are thus t.
= 10—19 N, 10— N, or 10—12N.

In general, the input write signal must be amplified, and
this takes time. However, usually the input signals are at
reasonably high level, so that this time can be neglected
in comparison to that required to amplify the sense signals.
(d) The time t. to “address” is defined as the time required
for decoding the address. In general, if the inputs to the
memory are at sufficient high level they need not be am-
plified before decoding. Consequently this operation can
proceed in a time t. short with respect to t; and will be
neglected for simplicity.

(e) The time t. “preread delay” is in practice a dominating
factor. In general the digit write (inhibit) is coupled to
the sense winding so that a large signal appears in the
read - circuits during writing. This signal can be orders of
magnitude greater than the desired read signal. Cancella-
tion systems balanced circuits, etc., are generally used to

keep this pick-up at a minimum, but it still produces a

signal considerably greater than the sense signal. Can-
cellation cannot in general be perfect due to delta effects,
i.e. due to the fact that elastic couplings are dependent

 on the remanent state of the core. Clamps can be used

on the sense amplifier to prevent it from being paralyzed
by this large signal. In practice most of these remedies do
not avoid the necessity for allowing a certain time to
elapse for the decay of the transients due to writing at
one address before it is possible to sense at this or another
address. This is the time t.. In typical 5 usec memories,
t. is about 1 usec.

To gain an idea of the highest attainable speeds, let us
consider only the switching time of the element, the delay
through the array and the time required for amplication.
These are times dependent on basic properties of the
magnetic material, the size of the memory and the limits
of the associated electronics. We neglect the practically
very important “preread” delay time on the optimistic
assumption that further ingenuity in balancing, clamping,
etc., will render this delay negligible. Similarly we neglect
the decoding time ta.

On Figure 1 are plotted a number of curves relating
the cycle time T to the number of words N. The curves
are for three switching times, 10—%, 10—7, 10—% seconds
respectively. For a one bit word the cycle time is simply
twice the switching time. As the number N of words in-
creases a term proportional to N is added, since both t.
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and ts are proportional to N. The curves.are drawn for
te = te. This is a convenience, and is justified since the
efforts in the last few years in microminiaturization to
reduce t. and in semi-conductor amplifier to reduce t.
seem to have roughly resulted in a draw between the im-
portance of these two factors. In any case it is easy to see
on the curves the effect of having one of the times
dominating the other.

In the case of ferrite cores, OD’s of 18 mils and 1D
of 13 are at the forefront of advanced memories. These
cores switch in about 107 seconds (100 nanoseconds) for
a current of roughly one ampere. Spacings of d = 1 cm
are commonly used. Present transistor circuitry is char-
acterized by roughly B = 10° sec—1. Therefore the curve
corresponding to te + t: = 2.10—1°N represents about the
best state of the art. A memory of 1024 words has a
minimum cycle time of .4 to .5 usec and one of 4096
words a cycle of 1 pysec. Assuming an easily achievable
spacing of d = 1 mm and somewhat more difficult but
possible circuitry of B = 1019 sec!, the curve for t: + t: =
2 x 10—1IN shows that a cycle time of 200 ns for 1024
words and 300 ns 4096 words are limiting. The next
substantial improvement must result from, a decrease in
switching time. This can be obtained simply by reducing

N .

WORDS p= 4 N
’ ‘ WORDS
65,356 -
16,384 4
\ 4096 1
Tocds 1024
256 1
102}
64 1
10 +
| .
10us lps 100ns Ons T Ins

FIG.| RELATION BETWEEN NUMBER OF WORDS N AND CYCLE TIME T.
CURVES ARE FOR tg= 1,10,100 ANDIOOO ns AND FOR

fotgeN. 16"°n.10", N0

the size of the core. The degree of reduction depends on
the skill of technology. It is unreasonable to assume a
reduction below 2 or 3 mils. A slight improvement in the
switching coefficient Sw, perhaps by 50% can be assumed.
This would then lead to a switching time of 10 nano-
seconds, which with t: + t = 2 x 10—11N, corresponds to
the heavy curve in the figure. Typically a memory with
4096 words could then be cycled at the limit in 100
nanoseconds.

The outstanding virtue of thin magnetic films is fast
switching. (2) (3 However, because elements smaller than
about 1 mm would entail deleterious demagnetizing effects
and practical limits of drive current are about 1 ampere,
the fastest usable elements still take about 10 nanoseconds
to switch. Optimistically, with some reduction in size and
a considerable improvement of Sw a limiting switching
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time of 1 nanosecond could be assumed. Because a drastic
reduction of size is not possible, the transmission time is
at best t« = 10—1IN sec. The best transistor circuitry can
perhaps yield a B = 101 sec—!, as was assumed for
ferrite, but here there are practical difficulties with dealing
with a much smaller signal, so that it may be more difficult
to achieve it. In any case the heavy line

(t- = 10ms, te + . = 2 x 10-11N)

of the figure seem to be about the ultimate limit for both
thin films and microferrites.

In the foregoing analysis we have assumed a “pure”
magnetic memory in which all the N magnetic elements
- of a given bit of the words are coupled through a single
sense and through single digit winding. Considerable
speed-up is possible by splitting these windings into p
parts each. The delay time t:, and the required gain and
consequently the amplification time t; -are both pro-
portional to N/p in such a “compound” memory. Further-
more in the case of a current coincident memory, the
disturbs are reduced by the factor p. Of course, such
partitioning requires more electronics. The number of re-
quired digit drivers and sense amplifiers is increased by p.
In present commercial practice, the largest “pure” planes
have 4096 cores. Planes with 16,384 are usually parti-
tioned at least four times.

One could believe that, with sufficient partitioning the
effects of t: and t; could be reduced at will but this is not
possible because wiring requirements never make t. zero
and there is definite minimum time for amplification re-
quired for current gain and losses. A reasonable reduction
of te + t: of about 4 can be expected. The result of such
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a reduction is plotted on the figure for the case t. = 10 ns
and t: + t = 1 (2 x 10-1IN) showing this improvement
4

with respect to the heavy limiting curve.

* With such partitioning a memory with 16,384 words
could by cycled in principle in 100 ns.

tunnel diode memories

What are the prospects of an increase of speed by an
order of magnitude with respect to "these magnetic
memories?

A 10 ns cycle time could be obtained with an element
switching in 1 ns. The capacity would be 4096 for
elements spaced .1 mm apart, provided of course that the
amplifiers would work at the right speed. (See Figure 1.)
These severe requirements can be met by using tunnel
diodes for the storage element as well as for the amplifier
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and drivers. The bistable character of the device and its
sharp non-linearities permit operation of an array in volt-
age or current coincidence. Faster speed is obtained in a
word organized mode where coincidence is used only for
writing, as in magnetic memories. Special “backward”
tunnel diodes having practically a flat region in place of
the usual peak-valley region, can be used to couple the
storing diodes to the sense amplifiers. This reduces con-
siderably the otherwise severe attenuation of the signal
and thereby permits obtaining the output read signal in’
only 1 to 3 nanoseconds when tunnel diode circuitry is
used.®) :

Tunnel diode memories with cycle times of 10 to 25
ns and capacities of about 1024 words are in an ex-
perimental state of development. Their probable region of
utility is shown on Figure 3.

limits of capacity
Let us consider the largest storage capacity attainable in

-magnetic memories. One could think of the question

simply in economic terms. For example, one could con-
template obtaining a billion bit memory by buying a thou- |
sand conventional memories of one million bits each. If
one had the required billion dollars this might be a solu-
tion. However, the delivery time would likely be very
64 N
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o SUPERCONDUCTIVE »
107 + MEMORIES {024
i 222
108 | 1,20
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s DIODES 1 64
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FIG.3 PROBABLE FUTURE MEMORY
DEVELOPMENTS.

long. This can be appreciated by considering that auto-

matic machines making and wiring elements at the rate
of one per second would take 30 years to complete a
billion bit memory! Higher fabrication speeds, parallel
operations, etc. still would make a bit-by-bit construction
too lengthy to be acceptable. Clearly then, means must
be found to speed up construction by a batch fabrication -
technique. Also obviously the cost must be reduced.

There is probably no fundamental limit to attainable
storage capacity if the consequent loss of speed is ac-
cepted. A meaningful question is therefore to ask what is
entailed in a given significant increase in capacity, let us
say from today’s million bits to a billion bits.

Considerable progress was made with certain batch
fabrication techniques. For example, as long as five years
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ago an apertured ferrite plate with 256 bits and with
printed windings was developed.(® More recently some
of the work proceeding in various laboratories with thin
magnetic films is aimed primarily ‘at batch fabrication(®
rather than or in addition to speed. Of significance are
recently announced(” etched permalloy sheets with many
elements and their necessary windings fabricated by photo-
etching techniques. Notable are also efforts to make arrays
by electroplating wires(® or meshes. Various degrees of
success have been achieved but thus far no method has
speeded up fabrication or reduced cost with respect to
bit-by-bit fabrication by the sought factor of a thousand.
It is likely, however, that further vigorous development
along the lines already proposed or others- will yield
this factor within the next few years.

Unfortunately this is not sufficient. Magnetic materials,
even with the best hysteresis squareness, just do not have
sufficient non-linearity and other properties to provide all
the required switching without the aid of considerable
electronics. To appreciate the amount of electronics neces-
sary, let us estimate the number C of single semi-conductor
switches, transistors or diodes, required for a memory of
N words of m bits each.

. Addressing requires 2N driving channels in current

" coincident mode and N channels in a word organized

mode. Each channel must be dual to provide the two
polarities. Furthermore, address decoding requires multi-
plying these numbers by at least 2. Therefore, about 8y N
elements for current coincident mode and 4 N for word
organized mode are fair estimates.

Magnetic switches can be used for addressing. Most
practical is an xy dc biased switch, in which the X drive
overcomes the bias and the y drive provides the switching
and useful output of the selected core. A large switch of
this sort would of course have to be made by integration
techniques similar to those used for the memory. The
number of address drivers would be 2y N, but here the
number used need not be doubled since both polarities are
obtained due to the restoring effect of the dc bias. On the
other hand, the inefficiency of the switch requires more
power in the. drivers, so that the estimate of 8y N semi-
conductor for current coincident addressing will still be
approximately valid in this case.

For writing and reading, a single channel for each of
the m bits would be sufficient if the magnetic elements
were ideal, but for large number of words N the writing
and sensings windings must he partitioned. For writing,
the maximum number of N+ of elements per windings is
Va/r VNw, where Vu is the maximum voltage of the driving
transistor. Typically if Va = 10 volts, and V = 10 mv and

= .1, then Nw=10%.

For reading, in a word organized mode, the maximum
number Ng of elements per sense winding is determined
by the attenuation produced by the large series impedance
of the winding. An estimate of Ny =
sonable. In a current coincident mode the 2/ N half select
disturbs add each a fraction f of the sense voltage V. This
fraction depends on the squareness of the cores, on their
uniformity since cancellation effects are used, and on the

~ delta effect at strobing time. For extremely good cores f

attains barely 400, so that if a 2-to-1 signal to disturbs is
tolerated, N = 104 at the limit.

It is thus evident that when N exceeds Ny — Nv —
104 the sense and digit write windings must be partitioned.
The partitioning factor p is N/Nw. We will assume that
the sense amplifier and that the write amplifier with its
logic rewrite, require 10 semi-conductor elements each.
Consequently the total number of elements for sensing

S N
and writing is 20 m —, assuming N = Nu.
Nw
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10* is not too unrea-

- loop.

The total number of semi-conductor devices for address-
ing, writing into and sensing from a memory of N words
of m bits each is thus approximately, for N>Nu:

N.
C = 8¢/ N + 20 m — current coincident mode 4)
N«

: N
C =4 N + 20 m — word organized mode (3)
Ns :

- For N < Nu the additive terms are 20 m when partitioning

is not necessary. These relations are plotted on Figure 2
for m = 100 and Nw = Np = 10%

It is apparent that a billion bit memory requires about
twenty million semi-conductor devices if operated in cur-
rent coincidence and 400 million if operated word organ-
ized. In any case it is clear that batch fabrication of the
semi-conductor devices is indispensable. A great deal has
been done, and even more has been said, about batch
fabrication of semi-conductors together with the neces-
sary circuit elements i.e., integrated circuits. To date,
batch fabrication of about ten elements is a modest
reality, but a number of experimental approaches for
much greater integration show good promise.

What -is then the overall prospect for a billion bit
magnetic memory? Great strides in magnetic and semi-
conductor batch fabrication are necessary. At the moment,
there is more progress in this respect in magnetics (where
it is perhaps easier) than.in semi-conductors. It seems
therefore that a current coincident mode which taxes
magnetics more severely for squarer and more uniform
elements but requires less electronics will come into being
before a word organized mode more lenient in magnetics

- but requiring order of magnitude more electronics. In

any case, the development is likely to be gradual unless
spectacular success in material improvement or a bril-
liant invention, or more likely both, should permit a
sudden jump. More likely this evolution may be stopped
through the success of superconductive memories.

superconductive memories

Superconductive phenomena are essentially ideal for mem-
ory applications: persistent supercurrents are a natural
form of storage and sharply defined thresholds between
the superconductive and normal states permit switch-
ing. Moreover, thin superconductive film technology offers
the unique possibility of simultaneous miniature batch
fabrication of storage elements, addressing switches and
all connections. ‘

A short description of a superconductive continuous
sheet memory may be in order since it has been re-
ported only recently.(®) Two perpendicular sets of parallel
suitably insulated lead strips are evaporated on top of a
continuous film of tin. When an X and a Y strip carry
a current I, the magnetic field pattern at their intersection
is at 45° with respect to the strips. The intensity of the
field is maximum at the intersection and diminishes grad-
ually - with distance. Consequently, there is a region
limited by a definite boundary within which the field
in the tin sheet exceeds a critical value and renders the
sheet normal and outside of which it does not. Within
that region it is possible to induce persistent currents
and change the polarity of existing persistent currents.
The final polarity obtained depends on the polarity of
the primary currents and determines whether a one or
a zero is stored. An element is switched only if the
primary. excitation is opposite to that which previously
established its state, and only if it exceeds a certain
definite threshold. The situation is thus quite analogous
to a hysteretic magnetic element with a perfect square
A voltage is induced in a sense winding on  the
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opposite side of the memory plane due to the local
magnetic field leaking through the plane at the selected
position. No field leaks elsewhere through the super:
conductive sheet because it is a perfect magnetic shield,
so that there are no disturb signals due to half excita-
tions. Addressing is done by a decoding tree of cryotrons
feeding the selected lines. These cryotrons are fabricated
at the same time as the memory and are made of the same
materials: lead and tin.

The superconductive memory can be used in con-
nection with a conventional semi-conductor computer.
The drivers for the cryotrons, the sense circuits, and the
write and rewrite circuits are of the conventional tran-
sistor type. However here, in contrast to magnetic mem-

ories, the number of circuits increases only very moderately -

with capacity. "For addressing, drivers are necessary
only for the binary bits of the address. The writing and
. sensing circuits need not be partitioned.

The technique thus seems to offer all the prerequisites
for making a large capacity memory—integral miniature
batch fabrication techniques and very small requirements
of auxiliary circuits. Capacities of billions of bits may be
_achieved and thus furnish the computer art, for the first
time, the large capacities available today only in electro-
mechanical memories. The accesses at electronic speeds
will be measured in microseconds rather than in seconds
or minutes. . .

The large capacity possible with superconductive mem-
ories justifies the use of liquid helium. Today, such use
is a laboratory inconvenience, but tomorrow closed cycle

refrigeration units will be no less objectionable than air-

cooling or air conditioning systems.

While the superconductive memory offers a umque solu-
tion to large capacity memories, it promises also to be
fast. Its speed is chiefly limited by the time required to
address it through the cryotron tree. Cycle times of about
a microsecond may be expected with conventional cryo-
tron designs for capacities of millions of words.

conclusions
The estimates and speculations described above can be
summarized by the diagram of Figure 3 with the follow-
ing remarks:

1. Present ferrite core technology has achieved capac-
ities of about two million bits and cycle times as short as
.8 microseconds.

- 2. Extension of magnetic technology to faster mem-
ories is likely to be limited. The limit depends on the
number of words and is about 100 ns for 4096 words or
possibly for 16,384 words. Ferrite and thin film tech-
nologies may be pushed to this limit. Both present serious

reasonable limits of today completely meanin'gless tomor-
row. This may well be the case for the estimates given

~ here. Nevertheless, a reasonable attempt at circumscribing

possible gains with given approaches helps to set the field
in perspective. This is the only purpose of this paper.
A possible course of events may be the development of

* other types of memories. The backbones of computers are

memories. The advent of random access memories was
essential to the coming into being of the modern stored
program computer as we know it. Memories with a
more general type of access may well dictate new forms
of computers. In these, there may be less emphasis on
speed as more direct solution methods may become pos-
sible. For example, it may be possible to address a
memory through the content of part of the stored informa-
tion itself and retrieve the remaining part associated
with it. Such content addressable or associative mem-
ories could make searching for information very simple
and could either simplify or make unnecessary such tasks
as ordering merging, sorting and collatlng of informa-
tion “which require so much time as in today’s serial
processing. Content addressability entails mixing logic
functions with storage functions. This is precisely what

was necessary to achieve really large capacities in random

access memories, so that all the considerations on inte-
grated batch fabrication are valid here. Superconductive
techniques are thus a prime candidate for content address-
able memories and have already been used in small scale
experiments for that purpose.(19) Magnetic techniques with
a judicious use of semi-conductors may well provide the
first prototypes.(11) The real'solution could be through the
use of integrated semiconductor techniques such as thin
film transistors.(12) At this time it is too early to formulate
a sensible judgment on the technique best suited to con-
tent addressable memories, but it is already clear that
memories of that type will be very important in the future.
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engineering difficulties, which are perhaps more severe
with thin films.

3. Tunnel diode memories may extend speed beyond
the limit of magnetic memories by a factor of 5 to 10,
for capacities of about 1024 words.

4. Extension of magnetic memories to large capacities
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quires batch fabrication techniques for both the mag-
netic elements and the semi-conductor circuitry. Progress
in semi-conductor batch fabrication needs to be far more
advanced to make this a real possibility.
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ularly the continuous sheet superconductive memory—of-
fers the possibility of a very large capacity memory be-
cause of its ideal storage and switching characteristics
combined with its integrated miniature batch fabrication
possibilities.
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> O It isn't
, the heat
. ...its the
uniformity

That word “uhiformity" is the key to the unsur-
passed performance of Fabri-Tek temperature-

Used in Polaris pro-

controlled core memory stacks. , gram by Hughes
A unique system developed by Fabri-Tek insures trol Data Corporation

evenly distributed heat throughout every plane. :

The optimum temperature is maintained within In the 8400 Series
. narrow limits through the entire stack. The result Radio
: is complete elimination of output drift, outstanding

stability even in rapidly changing ambients. In AN/UYK-1 com-
s The photographs on this page show part of the Egﬁ?wgoldr‘?&ne%son

range of Fabri-Tek temperature-controlled stacks.
Those illustrated run from a 4096 x 12 stack to an
8192 x 32 stack. Temperaturel'(and performance)
is uniformly stabilized in any size.

Normal production stacks are rugged, too, with-
standing high level shock and vibration.

Planes used in the temperature-controlied
stacks are, of course, of traditional Fabri-Tek
quality. Electrical characteristics are exactly
‘matched to customer system requirements. An
active product assurance group constantly moni-
tors all factors affecting product quality.

What’s your memory problem? All of the above
solutions to temperature control of memory stacks
were solved by Fabri-Tek—using a common method
in various configurations. We have more than 450
people whose sole business is developing and pro-

' ducing highest quality magnetic memory compo-
nents and systems. May we help you?

| ' Fabri-Tek, Incorporated, Amery, Wisconsin
Telephone: COngress 8-7155 « TWX: Amery 8931

’ Y FABRI-TEK
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If you're a programmer . . .

YOU SHOULD BE AT COLLINS

Why? Because Collins is taking an entirely new
approach—the Microprogramming Technique —to

__ computer design—We're-using—this-technique-in-com-—

bining communication functions— message switching,
priority routing, data transmission and conversion —
with conventional computer data processing applica-
tions. This new Collins concept of what a computer
can do opens up a whole new field to programmers,
You'll be able to experiment and explore. You'll have
the opportunity to actually participate in logical design.
You'll be looking for new ways to use this computer
system, new applications in which it can be used, new
product development ideas. Talk about ground floor
opportunities! We've already sold and are installing
these systems in aifline and railroad communication
networks. But the surface has just been scratched. If
you have at least three years of programming experi-
ence, a degree in EE., Math or Business Administra-
tion, we'd like to talk with you. The listings at right
tell you what fields are open and where to write.
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Microprogrammers
(Logic Designers)

Applications Programmeré
(Customer's Problems)

Software Programmers
(Coders, Flows, etc.)

Diagnostic Programmers
(Automatic Fault Location)

Machine Organization
(Gross Logical Design)

Send your reply, .
marked Dept.DT, to:

E. D. Montano

Information Science Center
Collins Radio Company
Newport Beach, California

L. R. Nuss .
Collins Radio Company
Cedar Rapids, lowa

C. P. Nelson
Collins Radio Company
Dallas, Texas ‘
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some businesses fransmit data for 8 hours

WHEN THEY COULD SPEED
) O THE SAME DATA IN 48 MINUTES*

\ some businesses pay $2500/mo

~WHEN THEY NEED SPEND
I -ONLY $1500/mo

some businesses are tied to private lmes

WHEN THEY COULD BE CALLING
ANYWHERE OVER REGULAR
TELEPHONE LINES

some businesses put up with errors

WHEN THEY COULD TRANSMIT
ERROR-FREE

— -~

SOME BUSINESSES DON'T HAVE
 DIGITRONICS DIAL-O-VERTER

Modern business needs the speed, accuracy and freedom of the Dial-o-verter data transmission
system. It takes your data on punched cards, magnetic tape, or paper tape, and transmits it around
the country as fast as 2500 words per minute {25 times faster than conventional equipment). It uses
the Bell System Data-Phone and the regular dial telephone network — even your private lines.
Savings? Alert managements are using this high speed, error-free communications equipment in
30 cities right now to make vital data available almost instantly to branch offices, computer centers,
; warehouses, and production plants. And, most important, Dial-o-verter allows direct “talk”
} between punched cards, paper tape, and magnetic tape. No need for “mix-and-match” equipment.
, That's why so many leading corporations like Socony Mobil Oil Co., Mohasco Industries, Martin
Co. and Canadian Pacific Railway Co., to name a few, have installed the Dial-o-verter system. For
more information contact: Digitronics Corporation, Albertson, N. Y.

D O - DIGITRONICS DIAL-O-VERTER

Takes the distance out of data processing

*Typical example. A Digitronics District Sales Manager will be happy to work out your savings.

CIRCLE 13 ON READER CARD
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Don’t scttle for data processing alone. If your company is
planning to buy or replace a computer, get one that can also
handle today’s increasingly complex scientific, engineering
and management problems. A good medium priced ma-
chine should be able to meet all of your computer needs.

What should you look for? First, it must have both binary
and decimal capabilities. It should have a full-scale scien-
tific language and a competent business-oriented language.
It should have high speed arithmetic, a large and effective

CIRCLE 14 ON READER CARD

does both

memory, and built-in floating point. It should be able to
handle a number of input-output devices at the same time.
And, of course, it should be designed to grow . . . as your
organization grows.

It should, in short, be just like the GE-225.

When the question of a new computer comes up, investi-
gate the GE-225. We think you’ll be impressed. It’s a lot of
computer for the money. General Electric Computer De-
partment, Section J12, Phoenix. Arizona.

Progress fs Ovr Most Important Prodvct

GENERAL &3 ELECTRIC
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| dual membfy and stored |og=c
THE
PB 440

The latest issue from Packard Bell Computer,
the PB 440, was announced last month.

The dual memory stored logic system features
a new approach of the stored logic concept (DATAMA-
TION, May ’61, pg. 33) to provide a flexible repertoire of
“instructions” which may be designed with a specific appli-
cation in mind. The basic word length of the machine is 24
bits. The main memory cycle time is 5 microseconds.

The basic machines contain 4096 words of memory,
which can be expanded in 4K blocks to a maximum of
32K. This memory can be read non-destructively to give
an effective “cycle” time of 1 microsecond.

The instruction set consists of basic orders called micro-
steps. The usual mode of operation will be to use a simple
interpreter to decode (by programming) a chosen instruc-
tion set. After the decoding operation, a subroutine will be
entered to perform the desired function. These subroutines,
called macro-instructions, are written in micro-steps.

It is theoretically possible to use such a scheme to simu- -

late other existing computers so that investments in
programming libraries can be protected. On the other
hand, it is possible to exploit the flexibility of the equip-
ment and devise other instruction sets which are “tuned”
to the application at hand.

The 24-bit word length of the machine allows two
micro-steps to be stored in a single word. The programmer

. and fortran Il

RW

230

The RW Division of Thompson Ramo Wooldridge
Inc. announced this month its new RW 230, a
general purpose scientific/engineering computer
developed from RW'’s earlier TRW 130, designated for the
military as the AN/UYK-1.

Falling in the medium-scale computer range, the basic
230 features 8K, 15-bit words of core memory, which may
be expanded to 32K. The indirectly-addressed machine
has a 6 usec cycle time and an add time of 12 usec.

Also featured are eleven interrupt lines, which allows
the computer to interleave computations simultaneously
with input/output functions.

Currently being prepared for the 230 is FORTRAN' II
which may be implemented with a minimal conﬁguratlon,
and is capable of a paper tape output directly from an 8K
main frame memory. :

December 1962

loads is with the frequently-used macro-instructions. How-
ever, once fast memory is loaded the effective “cycle” time
is 1 microsecond per word.

One area of application is in process control or real-
time situations. A small configuration which consists of
processor with 4K memory, a Selectric typewriter, and
punched paper tape in and out rents for $3,500 monthly
and is suitable for engineering/scientific calculation. The
configuration pictured also has 800 cards per minute
input, 250 cards per minute output, and a 1000 lines
per minute printer. Monthly rental for this configura-
tion has not been established. A mag tape option is
also available.

Software centers around a recommended command
list for systems applications and engineering/scientific
computing. Also provided will be FORTRAN, an as-
sembler, and a basic library.

First delivery is scheduled for September, 1963. = ®
CIRCLE 108 ON READER CARD

The stored logic design of the 230 is similar to that of
the TRW 130 (see DATAMATION, May, 1961, pg. 33).
Programs for the 130, it was pointed out, are compatible
with the 230. Extrapolation, curve-fitting, simultaneous
equations, test data reduction, and telemetry data process-
ing are among the typical routines available from RW.

Peripheral equipment (also compatible with the 130)
available for the 230 includes a standard peripheral group,
consisting of paper tape reader, reeler, and punch; input/
output typewriter, and controller; the magnetic tape sys-
tem consists of up to four mag tape drives and a controller.
Individually-required devices are also available, such as a
medium-speed line printer; Flexowriter; card reader; digi-
tal plotter; extended 32K memory; and a data line syn-
chronizer, which permits data transmission using tele—
phone lines. .

A basic 230 with 8K memory will lease for $1800
monthly. First delivery is expected by this summer.

Other computers in the RW lin¢ are the TRW 330 and
the TRW 340, both process control computers, the former
with drum memory, the latter with core storage. Both may
be combined to function as a drum/core system. The TRW
530 is a general purpose, stored logic, 18-bit computer, for

business data processing and scientific applications. L]
CIRCLE 109 ON READER CARD
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gy and each one
- perfect with

PERFORATOR TAPE

P PERFECT '

'Some of the newer tape perforators can punch tapes at the
rate of 9, 720,000 perforations per. hour or 162,000 holes
every minute! At such super speed, oniy the very finest
quallty tape can perform reliably.

PERFECTION® Perforator Tapes, which are manufactured
according to rigid quality control standards, meet the
demands of all high speed equupment '

There are PERFECTION® Tapes, either rolls or folded, to
meet every computer or.communication application. Please
mail the coupon below for your copy of our sample brochure
... Without cost or obligation.

 PAPER |
MANUFACTURERS
COMPANY
s PHILADELPHIA 15, PENNSYLVANIA

BRANCH FACTORIES:
Indianapolis, Ind. « Newark, Calif.

SALES OFFICES:
Atlanta « Chicago . Cleveland « Dallas
Kansas City « Los Angeles « New England
New York ¢ San Francisco e Syracuse

PERFECTION® IS
YOUR PROTECTION

o e s S P S G e T — — —— e — e T——— — — —

SALES DEPARTMENT =
PAPER MANUFACTURERS CO., PHILA. 15, PA.

Without obligation, please send me your sample brocliure of PERFECTION®
Communication Papers

NAME
FIRM -
POSITION OR TITLE
STREET
oY -' ZONE: STATE
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THE CALIFORNIA
COMPUTER CIRCUIT

November was an active month on the California

technical symposium held in San Francisco on
November 9. The theme itself is unique: “Problem Oriented
Systems: a Report of User Experience.” The emphasis was
on users rather than developers who sometimes “become
burdened with the enormous beauty and perfection of it all.”

Dan Teichroew, program chairman, summarized the ses-
sions on business compilers for DATAMATION: “Com-

"pilers are in fact in operation and production runs are

being made; training and experience is just as necessary
with the use of compilers as it was before; the amount
of systems -analysis that-is required is not reduced; the
documentation problem is eased; the compiled programs
use more memory and require more computing time than
those prepared directly by experienced programmers; the
use of compilers reduces the time required for program
debugging.”

The discussions of languages for Command and Control
(1,-2, 3, 4, 5,) were continued with a session on NELIAC
by W. H. Wattenberg and a session on JOVIAL by Jerry
L. Koory. The touted débate did not materialize as the
speakers did not address each other. directly. The two
speakers described the two systems and indicated that
two different design concepts were involved. One was
essentially a “programmer’s language” while the other
was quite suitable for a. mathematically oriented, non-
computer person. In addition, the size of the programs

for which JOVIAL. was designed “require” sophisticated

tools for handling a large common data base.

meanwhile

On the 14th of November the discussion was to be con-
tinued at the San Fernando Valley ACM meeting. The
participants were changed; the subject was the same.

After drinks and dinner, Tom Steel and Ed Meyers dis-’

cussed two different topics in the same room. Meyers
described NELIAC for the Valleyites and Steel treated
JOVIAL. Again no debate ensued. The question session
probed for a debatable topic, but the subject is so com-
plex that positive stands, challenges and defenses seem to
be difficult. One wonders if the subject is reducible to
good or bad, black or white, standard or not. :

while out in county orange

Also on the 14th of November, the Orange County chapter
of ACM heard Dr. Maurice Halstead (of NELIAC faine)
speak on NELIAC (what else). Dr. Halstead noted that
measures of programming efficiency were few and far be-
tween, but that indications could be found that NELIAC
increased a programmer’s output. He cited “Before” and
“After” (NELIAC) figures which, among other things,
showed a decrease in the number of debugging runs to
have a program checked out. Bob Strahl, chapter secretary,
reports that Dr. Halstead also emphasized “that being writ-
ten in its own language, (the compiler) is easily suited to
correction and modification. This also allows individual
users to put in special modifications and improvements
whenever they desire.” ~ |
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Just 60 sec‘o‘nds;’t‘o retrieve and make hard
copy of any one of 30,000,000.d00uments

This new, high speed, electronically controlled filing
system provides an entirely new concept in docu-
ment storage and retrieval.

Called MEDIA (Magnavox Electronic Data
Image Apparatus) it locates and produces a full
size black and white hard copy of any page in a
file of 30,000,000 pages or more, in less than a
minute. As a result, you can realize substantial
savings in time, floor space and office overhead. -

Material is filed in an absolute minimum of
space since each tiny metal capsule holds up to 600
pages. Documents are never removed from the
system which consequently assures you of a com-
pletely inviolate file, and entirely eliminates ‘the
problem of lost documents and refiling errors.

Magnawvox

Half a century of excellence in electronics

Automatic purging of obsolete documents, ran-
dom updating, and low cost duplicate files are some
of the many additional advantages offered by
MEDIA

- For complete information on equipment and
prices, please fill out and mail coupon below.

The Magnavox Company, Dept. 31122

MEDIA Sales Department « Fort Wayhe, Indiana

Send me complete information and prices on MEDIA. My
requirements will involve the filing of approximately.
documents, averaging - pages per document. These
pages are a maximum of inches in size and are
printed on the front only O front and back O

Name : i

Title,

Firm,
Address.
City. Zone___State_________
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VISIONEERING ACHIEVEMENT
SINCE 1884 ... INTO THE FUTURE

POWER SUPPLY SYSTEMS
...an expression of basic philosophy at_ Power Equipment Co'mpany:

e

Leading manufacturers of computer, communications PECO developf'nent, prototybe and production facilities
and automatic control systems have discovered it is more since 1935 have béen devoted exclusively to the manu-
economical to order reliable PECO power supblies cus- facture of power supplies.for’commercial, industrial and
tom engineered to their rigid reqUireménts than to modify  military systems applications. Today, PECO is the larg-
off-the-shelf catalog units. . » est custom manufacturer of powér suppliés‘ in the country.

The reason is obvious. When you order a pbwer supply It is to your advantage to call on the most experienced‘
designed for your special application, you are assured and capable power supply system manufacturer...PECO.
of optimum performance characteristics, utilization of We'll be glad to tell you more...write for our brochure
minimum space, fastest delivery and utmost economy. “Custom Engineered Systems.”

OTHER DIVISIONS : ‘ G , %
DEFENSE SYSTEMS — Electronics » Command and Control Systems /t ‘\ ”0”’” E[ Earﬂla
ELECTRONETICS — Switching « Controls « Computers » Components

TELECOM — Public Telephone Exchanges « Associated Equipment \‘Q_‘)’ POWER EQUIPMENT DIVISION « GALION, OHIO
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A GUIDE TO
TESTMANSHIP

by R. W. RECTOR, System Development Corp.,

Santa Monica, Calif.

To all computer users there comes an ex-

_ puter is to be demonstrated and ac-
cepted. This is the day that you have
been waiting for, since you first began
to think about the stimulating applica-
tions of a computer -in your business.
Months of preparation have preceded
this day. The salesmen have spent weeks
describing the machine (sometimes
called a system). The System Analysts have spent months
describing the system (sometimes called a machine). You
have pondered and weighed the decision. The lawyers have
agreed on contract terms. The construction people have
torn up the old washroom, built the necessary raised floors
and put in air conditioning. The computer has been installed
and now it’s going to be yours! Inefficiency is on its way out.

However, just prior to completing this giant stride, the
computer manufacturer wants to put on one last demon-

stration, to prove that you have purchased a good thing -

—not only a good thing, but the best of a good thing;
This is his final effort to show you your own astuteness.
Tomorrow he knows that you will be calling him with
Problems, but today you are his captive audience. He
will demonstrate the capability and versatility of his
product on your premises.

The following discussion is an acceptor’s primer for all
phases of the acceptance procedure, intended for those
who actually do the accepting. Top management can have
confidence in those who follow the precepts of testman-
ship as explained here.

the two facts about acceptance testing
To begin with, there is one elementary and inexorable

fact which must be stressed before any general discussion

of acceptance procedures can proceed. This first fact is:
THE MACHINE WILL BE ACCEPTED

The decision to accept the machine has already been
miade and no matter what happens during the acceptance
test — the computer breaks down, the acceptance program
fails to work, the power supply. fails — nothing, but nothing
is going to stop the inevitable, the successful completion
of the test. You can imagine the catastrophic effects of
an unacceptable acceptance test.

1962
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citing day — the day on which the com-

how to accept a computer
without really crying

The people running the test are therefore chosen very
carefully by the manufacturer. They are schooled at

‘detecting errors while the tests are in progress and,

without showing any emotion whatever, can calmly put
in emergency procedures. They do this very suavely and
smoothly. If the acceptance test shows any signs of not
succeeding during its operation, a manufacturer’s repre-
sentative can,” and will, (1) short out failed machine
components, (2) remove malfunctioning subprograms
from the acceptance program, (3) use batteries to light
up the neons, (4) use hand cranks on visible rotating
parts and, '(5) in general, improvise.

You must understand that the maneuvers above are
performed in such an unobtrusive way that no one will
know that anything has gone wrong. This is not done
maliciously but is ‘performed as part of the ritual which
is the successful demonstration of the equipment.

The second fact is:

'THE ACCEPTOR WON'T KNOW AS MUCH ABOUT

THE SYSTEM AS THOSE RUNNING THE
ACCEPTANCE TESTS '

This is not only a truism but is true by several orders of ~
magnitude. The people who operate the acceptance tests
are in many cases the same ones who designed the machine.
In most cases they. helped to build the machine. They
have a long background in its operation, programming
and repair (not just any machine, but this machine). Of
course the people who operate the acceptance tests are
also the ones who wrote the acceptance programs. -

Consequently, to be successful the acceptor must have
no illusions about who is going to know the most about
the tests. He must also have the right mental attitude
about their succesful completion. Forewarned is fore-
armed in testmanship.

carrying on and muddling through

Knowing that it is hopeless to really understand the test,
the acceptor must carry on as if he understood it com-
pletely, for this is his cardinal rule of action. If this im-
pression is correctly conveyed, both top management and
the computer manufacturer will be pleased. If it is not
conveyed, it reflects directly on the acceptor’s ability and
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PREMGRAMMERS

REAL TIME SYSTEMS DESIGN AND IMPiEMENTATION

MITRE is expanding its effort on the design
and development of computer programs for
critical experiments in the area of large-scale
computer-based command and control systems.
Opportunities exist to plan and implement
such systems on the 7030 STRETCH com-
puter within the System Design Laboratory

Programmers experienced and 1nterested in
the following areas should apply:

e Real Time System Des1gn

o Information Storage and
Retrieval

o Problem-oriented Languages
o Systems-Programming

- Recent college graduates with high scholastic
achievements and an interest in helping us de-
velop these ﬁelds are -also invited to apply.

Inquiries may be directed in confidence to:
Vice President — Technical Operations, The
MITRE Corporation, Post Office Box 208,
Dept. MM9, Bedford, Massachusetts.

THE

"MITRE

CORPORATION
'An Equal Opportumty Employer

MITRE, an independent nonprofit corporation, working
with —not in competition with — industry, serves as
technical advisor to the Air Force Electronic Systems
Division, and is chartered to work for such other Govern-
ment agencies as the Federal Aviation Agency.
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skill, thereby reflecting on his employer’s ability and skill.
The following discussion will show how to appear knowl-
edgeable about acceptance without suffering inside from
a complete sense of helplessness.

Before the acceptance tests begin, the acceptor will be
given a brochure purporting to describe and explain the
testing progedure. He should become thoroughly familiar
with this document. It will contain many obtuse and
esoteric remarks, such as “The tape drive unit controller

is given a rigorous test to determine its capability under’

program control.. The following printout appearing on the
line printer signals a successful completion of the test:”

“THE TAPE DRIVES HAVE BEEN ‘PROVED
SUCCESSFUL ON RUN 37 XXX #37421 TEST
7. THE TAPE ADAPTOR UNIT HAS CHECKED
OUT SUCCESSFULLY ON 20 x 30 MATRIX IN-
VERSION EQUATIONS OPERATED IN THE
DUAL CYCLE MODE WHILE RUNNING. THIS
TEST CAN ONLY BE PERFORMED WHILE
MEMORY IS IN TEST AND THE TAPE DRIVES
ARE IN THE DUAL MODE' OPERATED
WHILE ALL TAPE DRIVES ARE IN DOUBLE
CHECKING ACCURACY.”

The acceptor is. asked to believe that the tape drive
controller is O.K. if the printout appears. What is really
proved by this success is that the program can successfully
produce the printout (this capability may indeed be ex-
tremely valuable). Whether the tape controller’ works or
not, or even if it has been tested or not, is really unknown
(except by the programmer of the acceptance program).
The astute acceptor will not question the veracity of the
acceptance program,

The acceptor must become as familiar as possible with
the acceptance document without really trying to under-
stand it. Although he doesn’t understand it he should
become familiar with the pages on which certain tests are
discussed so that during the actual running of the ac-
ceptance test he can refer to these pages and cite phrases
more or less at random from them.

how to carry on and muddle through

- Three major areas will be covered in detail.

" 1. The Equipment Area. The acceptor must have an
adequate supply of equipment on hand for the successful
test. The following items are considered musts:
(1) paper punch (three are preferable — one each
for one, two, and three hole punching)
(2) a card punch, (a smal]l desk model or one of
the hand-held types is best)
(3) several waste baskets
(4) several printout binders
(5) a clock (preferably this should be a time
stamp, but if unavailable an actual clock will
do)
(6) two or three loose-leaf notebooks (filled)
(7) a grease pencil
(8) several “Day-Glo” signs
(9) if possible the tester should be talked into
providing a copy of the expected outpugs for
use of the acceptor (these may be present in
the acceptance brochure— but ask anyway)
This equipment should be placed in the computer room
prior to the day of acceptance. No slip-ups of missing
equipment should be allowed to occur. Appearing to be
completely equipped will put both computer manufacturer
and top management in the right frame of mind for the
acceptance tests.
The following use should be made of the above equip-
ment. The signs (#8) should be of two types:
' (1) ACCEPTANCE TESTS IN PROGRESS NO
ADMITTANCE. Every door that leads to the

DATAMATION
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computer area should have one of these signs
on it, conspicuously.

(2) ACCEPTANCE TESTS IN PROGRESS
PLEASE LEAVE. These signs should be
placed at all exits from the computer room on
the opposite side of the doors from the “No
Admittance” signs. These signs, of course, do
the reverse from the signs leading into the
computer room. Making the signs in “Day-
Glo” adds style as well as authority ta the
signs. Signs should be very official looking
but not flashy.

The grease pencil (#7) and the clock (#5) are used
together. On all printouts, cards, and other pieces of paper
given to you by the tester, you should mark in large bold
letters some unintelligible message, your initials, and the
time. As mentioned previously, it is probably better to
use a time stamp, but if this is not available you can use
a grease pencil. These two items can also be used during
the actual progress of specific tests.

You should walk over to the line printer from time to
time, glance at it to see if it is printing; if it is printing
then you should look at it, nod your head, mark something
unintelligible on the printout, initial it, and mark the time.
Timing is critical. This should be done almost at random
though with apparent good reason; therefore, it will take
some intuition on the part of the acceptor to know exactly
the moment when _this should be done. It should appear
that you have noticed some particularly important phase
of the testing procedure and want to remember it for
further reference. There should be no trepidation on the
part of the acceptor in doing this. The manufacturer’s
representative will be amused but not ‘inquisitive about
your marking up the printouts. They will never ask what

you are doing because they don’t care. They know what
is happening.

The waste baskets (#3) should be used to discard all
of the extraneous material to be used during the accept-
ance tests. This includes carbons, ripped up and bent
cards (do not ask the manufacturer’s representatives
about these) and other trash which will be manufactured
during the test. Having several waste baskets, rather than
one or two, will give a general air of work being done,
of efficiency, and will lend a ring of authority to the
proceedings.

The paper punches (#1) and the printout binders (#4)
are also used in conjunction with each other. As mentioned
previously, the acceptor will be given vast amounts of
prmtouts during the acceptance tests. These are described
in the brochure. All of these printouts should be kept in
printout binders and the handpunches can be used to
prepare these for the printout binders. Every scrap of
paper which ‘is given to the acceptor should be scrupu-
lously saved and put into one of the printout binders.
The trash referred to previously, which goes into the
waste baskets, can only be separated from the truly mean-
ingful material by the shrewd-and intuitive acceptor.
They may become mixed now and then, but don’t fret
about it — carry on.

There may be some quest1ons about what the notebooks
(#6) should contain. This is up to the individual acceptor.
In all cases they should be ﬁlled It is also suggested
that before the acceptance tests begin, the acceptor write
down several phrases to be used during. the test. The
following phrases are suggested for use and can be used
casually. Some intuitive feeling is needed for the use ‘of
these phrases, but even a modicum of sophistication will
provide knowledge of the proper time for use: (1) “You
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BOARDMASTER VISUAL CONTROL
Gives you o Graphic Picture of your operations, spot-
lighted in color. You See what is happening at a glance.
Facts at eye level—saves you time, prevenis’errors

Simple, flexible—easily adapted to your needs. Easy to
operate. Type or write on interchangeable cards, snap in

. grooves. ldeal for production, scheduling, sales, traffic,

inventory, etc. Made of metal. Compact, attractive.

Full price 54950 with cards

FREE

GRAPHIC SYSTEMS, Yanceyville, North Carolina

24-Page illustruted Booklet CG-10
Mailed Without Obligation

CIRCLE 18 ON READER CARD
’ 41



“NOW THE CUSTOM DIGISWITCH
S PRICED FOR YOU”

The quality, reliability, appearance, and functional superiority are
proven advantages of DIGISWITCH.

You can retain these advantages, and gain a cost advantage, too, by
specifying DIGISWITCH as the standard for your equipment. As an
example, the new MODEL 331 single-pole, 10-position decimal
switch, backmounted, costs only $4.75, and fits standard connectors.

DIGISWITCH — saves panel space — converts dial
settings to computer-coded outputs. Over 40 standard
models now available. Write or call collect for informa-
tion on your specific requirements.

>
THE DIGITRAN COMPANY

855 South Arroyo Parkway, Pasadena, California
‘ Telephone 449-3110, Area Code 213

A Division of Endevco Corporation
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certainly have built a reputation with this machine.” (2)
“These tests certainly prove out the worth of your ma-
chine.” (83) “These tests prove that we made a right

decision in choosing your equipment.” (4) “Well, that.

seems ok.” (5) “Oh never mind about that part of the
test.” (6) “Performs those operations much better than
our old computer.” (This last phrase should be used only
if the machine does not smoke during some phase of the
test.) Incidentally, if the machine begins to smoke during
the test go to the washroom immediately. There is noth-
ing you can do.

II: Personal Actions. There is no rigid code of conduct
for the acceptor during the acceptance tests. However
there is a code by which the acceptor can guide his actions
to give the best overall impression during the tests.

The acceptor and the tester must act as if everything is
going according to plan. Furthermore, the acceptor must
act as if he understands the plan; and since things never
go according to plan, the acceptor must possess a high
degree of flexibility. The intelligent acceptor will, indeed,
anticipate the ploys that the tester is likely to use in any
given situation. For example, when the printer goes down
at a’ critical moment, the experienced acceptor will be
already waiting for the delayed output at the nearest
magnetic tape drive.

The acceptor must appear at all times as. if he expected
the tests to come to a successful conclusion (as of course
they will). He must appear as if he anticipates this result
but is not anxious for it. This calls for careful preparation
and determined self-discipline. At the successful com-
pletion of the test, the acceptor must graciously shake
hands with all those who participated in the test, thank
them profusely for their sincere application to the job
that was done and give a small congratulatory speech
about the successful completion of the test. All this can
be rehearsed well ahead of time because the true acceptor
is prepared for the successful conclusion.

ITII. Reporting the Tests. Any good top management

will want a complete report of the successful operation
of the test. The acceptor should be prepared to provide
this report immediately upon the completion of the test.
The following form for the report has been successful in
the past.

The first page should have a clear and concise state-
ment of the time of the tests, the equipment tested, and
other pertinent facts. As all of these facts are known
several days in advance, the form can be completed well

ahead of time. The rest of the report should consist of all...

of the printout items that have been given to the acceptor
by the testers. Just take all of the paper that has been
produced by the tests and bind them with the: first page
of the report. These printout items, of course, are com-
pletely unintelligible to top management or anyone else,

"but they have an official look about them. “The grease

pencil notations which have been made previously; of

course, will be very impressive and will show that the-

acceptor was on hand during the actual operation of the

test. The first page of the report should have spaces for -

the testers’ signatures as well as the acceptor’s signature.
The acceptor should expect that the manufacturer’s rep-
resentative will present him with a similar document
after the tests have been run.

~Accepting a computer is a difficult job. It requires an
intelligent, sensitive person who possesses a great level of
intuition. There is one last fact that an acceptor should
remember during the operation of the test: someone in
top management was responsible for the original decision
to buy this particular machine. The acceptor must re-
member that if the acceptance tests do not prove success-
ful, that the original decision by someone in top manage-
ment to purchase the machine was wrong,. |
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Why so many
Programmers prefer the

Control Data

The 1604/1604-A is not only a powerful, reliable, efficient
computer, providing more computations per dollar
expended it is'a computer that’s “programmer designed”
. oné that together with its software will simply and
quickly serve the needs of the programming personnel
who use it. Consider these software packages.
FORTRAN 62 Fortran 62 for the 1604/1604-A has all

the ease and efficiency of older Fortran systems, plus

featuring rapid compile times. Most significant in this new
Fortran system, however, are the input/output statements
which allow the programmer to take advantage of the
buffering capabilities of a modern computer. For example,
the statement BUFFER IN (5,0) (A,B) initiates a transfer
of information from peripheral equipment #5, recorded
in even parity to a region of common memory, starting
with variable A and ending with variable B. Meanwhile,
computation can continue. At a later. time, this state-
ment may be executed IF (UNIT, 5) NI, N2, N3, N4, caus-
ing transfer of control to statement N1 if the information
transfer is satisfactorily completed, to N2 if the transfer
is not completed, to N3 if an end-of-file mark is en-
countered and to N4 if an error is apparent after the
transfer is completed. Companion statements; ENCODE
and DECODE, may be used in conjunction with the buffer-

"ing statements to provide format control over conver-

sion of variables.

FORTRAN 63 Control Data’s Fortran 63 will be avail-
able early in 1963 and will include all Fortran 62 state-
ments. It will provide even further extensions to the
Fortran language. With Fortran 63 it will be possible
to declare variables by type . . . integer, real, double
precision, complex and logical. Conditional transfers will
be effected on logical as well as arithmetic expressions.
Memory allocation at run-time will be accomplished
through array dimensions-expressed as parameters of
subprograms. Compile time will be just as fast. Extensive
Do-loop examination during compiling will ensure opti-
mum use of index registers. The result will be an object
program comparable in efficiency to a hand-coded object
program. Storage allocation and buffering capabilities of

Fortran 63 make it applicable to a new class of programs

previously restricted to machine language.

1962
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1604/1604-A

1604/1604-A COBOL Statements in Control Data’s
Common Business Oriented Language will closely re-
semble an English language statement, and will yield a
program which serves as its own documentation. Control
Data’s Cobal will be ready in early 1963.

~ ALGOL Control ‘Data will also have an Algol compiler

early in 1963. Compiling. speed will be fast and it will
feature load-and-go operation. It will compile an efficient
object code while retaining most of the features of Algol 60.

CODAP Control Data’s assembler for the 1604/1604-A
is copAp. It provides a convenient symbolic machine
language and enables automatic conversion of decimal
and octal constants as they occur within a program.

CO-OP MONITOR co-0P MONITOR is a master system
which controls input/output, program interrupt and the
use of a real-time clock without sacrificing flexibility.
All Control ‘Data compilers and assemblers operate
within this system and object programs can be linked
together by the loader in the cO-OP MONITOR system.

PERT Control Data’s Program Evaluation and Review
Technique provides management with an orderly and
rapid planning and evaluation method, having print-out
capabilities which keep the user easily in touch with
the progress of his project.

CDM2 Control Data’s linear programming system is
written in Fortran and uses the Revised Simplex Method.
It includes a master control system with maximum flexi-
bility. Operating in single precision, it is considerably
faster than competitive linear programming techniques.
This is possible because of the 1604/1604-A 48-bit word
length and the use of checking features which assure
the preservation of significance.

UPWARDS COMPATIBILITY Software systems com-
patible with the above are being implemented on the
Control Data 3600 Computer, so that programming
done for the 1604/1604-A can be used on the 3600
Computer. Additional, proven programming systems
(including JovIAL) are available through the co-op users
organization.

Offices: Albuquerque « Beverly Hills
esBirmingham « Boston « Chicago
Cleveland « Dallas « Dayton « Denver
Detroit « Honolulu « Houston e Ithaca
Kansas City « Minneapolis « Newark
Norfolk « Orlando » Palo Alto
Philadelphia « San Diego
«San Francisco « Washington, D.C.

CONTROL DATA.
[ CORPORATION |

CORPORATION
' 810034th AVENUE SO. « MINNEAPOLIS 20, MINN,
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PRODUCTS PHOTOMACROGRAPHED APPROXIMATELY 30 TIMES ACTUAL SIZE

close up of maxmum rella,blllty

sockheed Electronics’ in-house capability produces ferrlte cores to provide non-destructive readout This unique method

.ores, multi-aperture devices, printed circuit boards, memory of mounting and wiring provides the necessary rigidity for .
slanes and stacks, plug-in circuit modules, and fabricated severe environmental applications. = !

netal casings. Every step from de51gn through test is under ;

ne management to assure maximum quality control and

3. Memory plane with conventional ferrite cores using im-

ninimum cost. v bedded assembly and wiring techniques to meet exceptionally '
, : high environmental shock and v1brat10n requirements of mili-
“he enlarged photos above show three of the many types of tary specifications.

nemory plane assemblies produced by Lockheed Electronics. . . :
For further information on Loc¢kheed cores, memory planes

; Standgrgl co.rnmerci.al open frame ferx: ite core memory and stacks, or printed circuitry to fill your particular require-
lane utilizing either coincident current or linear select wiring. ments, write: Lockheed Electronics Company, 6201 East

. Lockheed designed memory array using multi-aperture Randolph Street, Los Angeles 22, California.

LOCKHEED ELECTRONICS COMPANY

A DIVISION OF THE LOCKHEED AIRCRAFT CORPORATION

O
/\
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* Don't shove. There’s room for everybody.

Heavens. All these nice people (and others too shy to be mentioned) have installed one or more Honeywell com-
puters so far: Massachusetts Institute of Technology; A. C. Nielsen Company; SRDS Data, Inc.; National
Aeronautics & Space Administration (NASA) Michoud Operations; Chrysler Corporation (Engineering Division);
General Motors Corporation; Batten, Barton, Durstine and Osborn, Inc.; Public Health Service of Cincinnati;
U. S. Treasury Dept.; General Mills, Inc.; Book-of-the-Month Club, Inc.; New Hampshire Insurance Company;
Savings Bank Life Insurance Council of Massachusetts; Amerotron Company; Army Finance Center; Military

Assistance Program Logistics Agency; %@o}o 00.:6- & &1@ S G S SRS 6\'&’\\, find a way to squeeze you in.

)
‘bQ%\,\}

PN PRSI

S A

¥

Homneywelll
Eleationie Data, Processing
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EDP AND CONSUMER FEEDBACK
Honeywell and Gift Stars, Inc., Min-
neapolis, have developed a merchan-
dising program to provide information
on product distribution, in-house in-
ventories, buying habits, and market-
ing delays back to the sponsoring
organization.

Gift Stars are coded coupons which
are placed on consumer products.
The name of the product, place of
manufacture, how it was distributed
and its approximate selling price can
be encoded on the coupon. A frugal
housewife saves these coupons, looks
in a “wish” book, and eventually mail
orders her “free” gift.

The mail order house (Gift Stars)
has a special-purpose scanning de-
vice called an “Orthoscanner,” made
by Honeywell. The Orthoscanner is
an optical scanner which has an off-
“connection to an H 400. The encod-
ing technique has limited redundancy
which will allow both the detection
and the correction of some types of
scanning errors. A 99.9 percent docu-
ment acceptance rate is claimed.

NCR CONDUCTS DP COURSE
FOR H.S. SENIORS

National Cash Register Co. is con-
ducting a ten-week course in data
processing which is attended by 53
high school seniors from 16 Dayton,

Ohio, area schools. The course is de-
signed to acquaint students with data
processing as a profession and to
encourage interest in developing
skills at a university level. v
Subjects include an introduction to
data processing, instruction on flow
charting and programming, and com-
puter operation. Two courses are of-
fered, one in scientific and the other

. in business applications.

The students were selected from
290 applicants on the basis of apti-

tude tests. The classes meet Saturday -

mornings, and are under the super-
vision of Harold M. Jarrett, director
of training, and staff members Fred
Pohl and Robert ]. Brown.

FIFTH ANNUAL L.A.

TECHNICAL SYMPOSIUM

The Fifth Annual One-Day Technical
Symposium, sponsored by four South-
ern California ACM Chapters, was
held at the Statler-Hilton Hotel, Los

-Angeles, on October 29. The day will

probably go down as the smoggiest
in the memory of many of the at-
tendees.

The sessions were originally con-
ceived to allow the younger members
of the profession to present some of
their work to a sympathetic local
audience. This theme, however, was
not followed for the fifth meeting.

U.S. WEATHER BUREAU INSTALLS STRETCH

The U. S. Weather Bureau’s General
Circulation Research Laboratory has
installed an IBM STRETCH which
will be used to simulate global weath-
er. Ultimately, the computer is ex-
pected to simulate day-to-day weather
changes at 10,000 points around the
world, and will analyze surface weath-
er patterns plus those at nine levels
above the surface.

According to Dr. Joseph Smagor-
insky, chief of the laboratory, com-
puter simulation will be accomplished

in this manner: a mathematical model -

will be constructed that embodies
the complex equations that are be-
lieved to govern weather changes;
a program will be written which
will make a prediction when it is
supplied with information on pres-
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sure, temperature, and other weather
factors at the 10,000 points.

Finally, the results of the first pre-
diction will be used to make a sec-
ond prediction, the second for a third,
and so on, until a sufficient series of
predictions has been made for final
analysis.

Initial study with the STRETCH
system will be devoted to the re-
finement of known weather equa-
tions. Once a set of equations is de-
veloped that can closely approximate
natural weather throughout long sim-
ulation experiments, then the equa-

" ‘tions can be adapted for long-range

forecasts.

Memory capacity includes core stor-
age of 65K words and disk storage of
more than two million words.

The surprise of the day, though,
was a paper presented by Gary Carl-
son, of Advanced Information Sys-
tems, concerning the errors made by
operators of bank check sorting. and
totaling equipment. Carlson cataloged
the errors, and was able to come up
with meaningful statistics of their
probability of occurrence. His work
further indicated that operators were
prone to the same type of -errors re-
gardless of experience.

The luncheon speaker, Dr. Willis
Ware, chairman of the governing
board of AFIPS, exhorted the com-
puter industry to be concerned about
its public image. He further admon-
ished those in the industry to think
about the goals of its professional
societies, and to further consider what
those goals should be.

RCA REPORTS 50% INCREASE
IN FOREIGN EDP ORDERS

~ Orders for an additional 51 301s have

been received by RCA for delivery
to Compagnie des Machines Bull,
France, and International Computers
and Tabulators Ltd., England. The
two firms had originally ordered 100
301s.

Machines Bull also placed an order
for about $5 million worth of 301
components and peripheral equip-
ment. The firm plans to produce
RCA-designed computers in France.

RCA also announced that Hitachi,
Ltd., Japan, may order $7 million
worth of equipment and components
in 1963. Initially, Hitachi contracted
for ten 301s to be delivered this year.

COMMAND AND CONTROL
IN THE SPACE AGE
Command and control operations in
a space environment will be basical-
ly similar to the systems employed
in an “aero” environment, with cur-
rent computer technology capable of
meeting the requirements that would
be imposed on system planners.
Speaking at the Air Force Asso-
ciation’s 16th National Conference,
Major General C. H. Terhune, Jr.,
commander of the Electronic Systems
Division, Air Force Systems Com-
mand, said that while space C & C
operations will be akin to those pres-
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1.5 MIL
CELLULOSE
ACETATE

1Strength of

Mylar’’ exceeds potential energy of measuring device:

INITIAL

TEAR STRENGTH

(GRAVES TEST)

per ASTM D-1004-49T

REG.U. 5. PAT.OFF.

Better Things for Better living . . . through Chemistry

DU PONT

‘MYLAR

POLYESTER FILM

December
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1.5 MIL
CELLULOSE
ACETATE

0.4

OF MYLAR

Evbery minute of downtime costs you dollars.
That’s why the reliability of your magnetic tape
is so important. Tapes of Mylar* resist break-
ing from sudden starts and stops since they
have high shock-tensile strength . . . and they
have 7 times the initial tear strength of acetate
tapes.

“Mylar” adds to the reliability of playback.
It resists the cupping, swelling and shrinking
which can reduce intimate head contact and
cause read/write errors. Age, storage condi-

'tions and repeated playbacks won’t affect

“Mylar” either.

The cost of the data . . . the cost of the equip-
ment-. . . the cost of time all demand reliability.
Get it with tapes of “Mylar”. Send coupon for
free booklet of comparative test data and judge
for yourself. Du Pont Company, Film Depart-
ment, Wilmington 98, Delaware. |

*Du Pont’s registered trademark for its polyestet film.

I— E. I. du Pont de Nemours & Co. (Inc.) —l
| Film Department, Room #12, Wilmington 98, Delaware l
| Please send free, 12-page booklet of comparative test data to help me evaluate mag- l .
| netic-tape reliability. |
i Name. _Position :
| Company. _
l Address I
L City. Zone. State. _}
CIRCLE 22 'ON READER CARD
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1 nsec.
word
organized
emory
System

1 u sec. Memory unit (left)
with exercisor (right)

.. joins thé broad line of Indiana General memory systems. ‘‘Terminal” switching —a new, more efficient
switching technique developed by IGC engineers — offers you high read /write speed plus the time-proved reli-
ability of FERRAMIC® core memory elements. B Sense windings and increment windings are wound to cancel
increment noise pickup in the sense windings. ™ Drive currents are derived from a constant current source
and switched to drive lines on command to eliminate problems of high current pulsing. B One-volt noise rejec-
tion built into all circuits. ® All Logic Circuits utilize the Norlogic technique. ® Sense amplifier has a wide
band pass with a high signal-to-noise rejection ratio. W System is furnished with capacities in multiples of 2,048
words in all standard access modes — with shortest possible delivery. B Wide range of optional equipment
available. m Magnetic storage systems are our business. We offer a wide range of main and buffer memory
systems$ with virtually unlimited capacitie's and bit lengths, wide range of cycle speeds. Write today for
engineering data file on our new 1 u sec. memory system to Indiana General Corporation, Electronics Division,

'INDIANA GENERALIE
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FERRITES MICRO- MINIATURE PERMANENT TC COiRE
: STACKS® MOTORS - - MAGNETS ASSEMBLIES
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ently functioning, another generation
of electronic developments will be
needed. Some requirements have al-
ready been met, he said, naming
microminiaturized components and
coherent energy generators as two
examples.

“What space operations will do
is to raise the level of intensity of
the problems of command,” Gen.
Terhune said, “and hence, the level

of responsibility for the system de--

signers. Decision-making time will be
reduced still further. New and exotic
weapons will challenge, if not by-
pass existing defense techniques . . .”

X3.4.4 TO DISCUSS
COBOL STANDARDS

The ASA subcommlttee on pro-
gramming languages X3.4 has estab-
lished a working group, X3.4.4, to give
immediate attention to COBOL stand-
ards. X3.4 recognizes the CODASYL
COBOL Maintenance Committee as
the development and maintenance au-
thority for COBOL.

X3.4.4 will have its organizational
meeting on Jan. 15 and 16 at BEMA
headquarters, 235 E. 42 St., N.Y.C. For
information contact HOW’lrd Bromberg,
Chairman, X3.4.4, RCA-EDP, Bldg.
204-2, Cherry Hill, N]

SUB-NANOSECOND DIODE
OPERATED BY IBM

The Thomas J. Watson Research Cen-
ter has operated experimentally a new
semi-conductor diode which may al-
low switching in picoseconds (tril-
lionths of a second). The calculated
storage or recovery time of the diode
is about one picosecond, but avail-
able equipment has not yet been pos-
sible to measure such a short storage
time.

The new device is one of the first
to successfully exploit the potential
of heterojunctions — junctions between
different semiconductors. It is made
by the vapor growth which permits
n-type germanium to “grow” on n-
type gallium arsenide and assume the
same crystal lattice structure.

An important characteristic of the
diode is that its switching time is

independent of the ‘current to be
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 *TPM—TAPE PREVENTIVE MAINTENANCE

THE MODERN APPROACH TO COMPUTER PROFITS

Wise EDP management is learning that precision magnetic tape requires
scheduled preventive maintenance ... . equal to that given all other com-
puter components.

Complete tape preventive maintenance (TPM) systems are available
from General Kinetics Incorporated, pioneer in magnetic tape research.
The GKI system for TPM includes: i
M An off-line TAPE TESTER to assure error-free
performance.

W A KINESONIC TAPE CLEANER to remove dirt
and wear products.

M An off-line precision TAPE WINDER to pre-
vent damage in handling and storage.

Tape Tester

Regular use of these quality GKI equipments will

reduce computer errors...save re-run time...

and increase tape life. Kinesomlc Tape Cleaner
Failure to maintain computer tape wastes capital B
investment. .. and drains profits. ‘

TPM systems from GKI will solve this problem

for your EDP facility. Call or write us for more

details on TPM.. .. the modern tape approach to Tape wma

computer profits.

General Kinetics Incorporated GKLI

2611 Shirlington Road, Arlington 6, Virginia, JAckson 5-4055

CIRCLE 24 ON READER CARD
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switched, and may provide high
speed switching at relatively high
current levels (40-50 milliamperes)
for the first time.

UNIVAC FORMS

OEM DEPARTMENT

The UNIVAC division of Sperry Rand
Corp. will market a wide range of
equipment to computer, communica-
tions, and control equipment manu-
facturers. At first, standard equipment

utilized in the full line of UNIVAC.

computers will be offered, to include
card readers, card punches, printers,
memory drums, and mag tape units.
Also planned are full engineering,
manufacturing, and marketing of spe-
cial equipment and devices as re-
quired by the original equipment
manufacturers. Named to head the
department was George A. Hagerty,
who will report directly to UNIVAC
president Louis T. Radar

@® The University of Alabama will
install a UNIVAC 1107 at its Re-
search Institute in Huntsville. The
1107 will be used to assist the nation-

al space and missile effort through
research in the aerospace physical
sciences. The computer will be oper-
ated by both university and UNIVAC
personnel. Delivery was scheduled for
the fall of 1963.

® An EAI HYDAC computer has
been ordered by McDonnell Aircraft
Corporation’s Automation Center, St.
Louis. The hybrid computer is made
by Electronic Associates, Inc., Long

Branch, N. J. v
CIRCLE 100 ON READER CARD

® The Fiist National Bank of
Wilkes-Barre, Pa., is operating a B251
for demand deposit accounting, plus
proof and transit operations. The sys-
tem can be programmed to select, up-
date and re-file account ledgers dur-
ing processing without operator in-
tervention.

@ An RCA 301 with a fast access
Bryant disc file, MICR reader and
sorter, card and paper tape 1/0,
printer, and mag tape units, has
been ordered by National Computer
Analysts, Inc., Princeton, N. ]. The
system, scheduled for delivery early

next year, will provide ’ser'vices in the
banking field, including demand de-
posit accounting, savings accounting,

mortgage loan accounting, etc. .
CIRCLE 101 ON READER CARD

@® A General Dynamics/Electronics
S-C 4020 computer recording system
has been leased to the Data Reduc-
tion Branch of NASA’s Computation
Center at Huntsville, Ala. The 4020
will be used with two 7090s to con-
vert data from spacecraft instrumenta-
tion into graph form.
CIRCLE 102 ON READER CARD

@ The U. S. Army Electronics Re-
search and Development Laboratories,
Fort Monmouth,.N. J., has success-
fully completed “torture” and opera-
tion acceptance of Philco’s Basicpac,
a medium-sized military computer.
The computer is in the Fieldata line
of data processors. '

@ S. Himmelstein and Co., Chicago
engineering firm, will conduct a re-
search and engineering program in
mag tape recording technology for
the Naval Research Laboratory. The
program will consist of design, con-
struction and test of readout trans-
ducers, plus R & D efforts in tape

automatic checkout: = .=
equipment. It consists of
* 4 major sections; Command
" generator, stimuli
generators, system
exerciser, and output .
translator. The equipment
combines increased test
capacity with simplified NOR"
logic circuitry. The display. .
_unit can be;automatic :

typewriter, punched: paper
tape, alphanumeric printer
~or.visual:indicato
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dyvnamics, tape guidance, signal cir-
cuitry and “media conservation.”

O The first UNIVAC 11 for the
oversecas market was shipped to CIBA
Ltd., Bascl, Switzerland, recently. The
system, including cight UNISERVO
{IT mag tape units, printer, card read-
er and card punch, will be used for
production  control, sales  statistics,
pavroll, scientific  caleulations  and
“codeless scanning.”
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O The Management Svstems Divi-
sion of Operations Research Incorpor-
ated, Santa Monica, has been awarded
a  $242.000 contract by the U.S.
Navy for further implementation of
the Reliability Maturity Index (RMT)
throughout the Polaris program.

O RCA is building a computer test
set for the U. S. Navy Electronics
Laboratory, San Diego, Calif., to mon-
itor transmission within large data
communications and processing  sys-
tems. The device, said to be smaller
than a shoe box, uses 94 micromod-
ules incorporating 143 digital circuits,
and will accomodate one output and

32 iput signals, with o total of five
distinet operating functions.

O AC Spark Plug, El Segundo, Calif.,
has announced a 21 bit, tK airborne
digital computer named MAGIC {or
missiles and aireraft. The deviee s
made of solid-state “micrologic”™ cle-
ments packaged in a magnesinm heat
sink. To date, 5300 MAGIC hours of
operation have been accumulated.
CIRCLE 104 ON READER CARD

© A workshop on Programming Lan-
gauges for Automatic Checkout of
hardware is being sponsored by the
Computer Programming Subcommit-
tee of the Computing Devices of the
AIEE. For more information, contact
Burton H. Went, Battelle Memorial
Institute, 305 King Avenue, Colum-
bus 1, Ohio.

© Eastern Air Lines has ordered an
ITT 7300 ADX Automatic Data Ex-
change System which will coordinate
and expedite information flow, in-
cluding aircraft movement, {light and
crew  schedules, weather forecasts,
interline sales and management anal-
vsis. The svstem  will be directly

conmected with ISastern’s reservations

center in Charlotte, NU C (where a

UNIVAC 190 is imstalled) and data

processing operations at Miami, IFla.
CIRCLE 105 ON READER CARD

O An auntomatic program interrupt
feature for use with UNTVAC SS S0
and 90 computers has been made
available by UNIVAC. The feature
can be installed within 90 dayvs in the
factory or ficld. Monthly rental is
$60; purchase price, $3,000.

O General Electrie will supply digi-
tal computer equipment to the U. S,
Military  Academy’s new  Academic
Computer Center. One computer will
be installed during the current term,
and the svstem w 11] be expanded to
include three computers of the same
type prior to the start of the next
academic yvear. The computer tvpe was
not specified.

O Computer Control  Co.. Inc.,
Framingham, Mass., has delivered a
random-sequential core memory svs-
tem to Haskins Laboratories to be
used in studies in speech simulation
and analvsis. The unit is capable of
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generating addresses internally in
binary counters of adjustable length
and perform logic functions by using
S-PAC digital logic modules.

@® Informatics, Inc., Culver City,
has been awarded a contract by Ben-
dix Computer Div. to assist in adapt-
ing the. G-20 SPACE programming
system from mag tape to disc file op-
eration. The Socony Mobil Research
Center, Paulsboro, N. J., will be one
of the first users to utilize a G-20
with only disc for external memory.

@® Vanderbilt University, Nashville,
Tenn., has placed an order for an
IBM 7072 and 1401, with delivery
scheduled for early 1963. A new
building to house the Computer Cen-
ter is currently under construction.
Director of the Center is Howard
Rolf.

@® A compiler language called CORC
(CORnell Computing language) has
been prepared by the Department
of Industrial Engineering and Ad-
ministration at Cornell University.
The language, to be taught to all

sophomores in the sciences and engi-
neering, has been implemented for
both the Burroughs 220 and CDC
1604. Programs can be compiled and
run on either machine, without modi-
fication.

@® A UNIVAC 490 Real-Time Sys-
tem will be installed at Westinghouse
Electric Corporation’s new Tele-Com-
puter Center in Pittsburgh. When in
operation, the 490 will maintain real-
time communication with all West-
inghouse offices, factories, warehouses,
and sales branches in the U. S. and

Canada.
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@® The Digital Equipment Com-

puter Users Society (DECUS) held
its second annual meeting in October,
hosted by the AF Cambridge Re-
search Laboratories, Hanscom Field,
Bedford, Mass. One of the papers
presented described the uses of a
PDP-1 as peripheral equipment for
Lawrence Radiation Laboratory’s
STRETCH, LARC, and 7090s.

@® Iowa State University, Ames, has
installed a 7074-1401 system, replac-
ing a 650, according to Ralph W.

Klopfenstein, director of the Compu-
tation Center. Time on the system
will fall into three categories: block-
time on a contractual basis; unit-time
at an hourly rental rate for sponsored
research, and free time for unspon-
sored - research by graduate students
and staff.

@® A Digitronics data converter is
being used at Spiegel, Inc., a leading
mail order company, to gather sales
data derived from 25,000 to 55,000
orders daily in catalog sales. The
device converts sales information from
punched paper tape to mag tape for
computer input.

* @ Development of a program for
collecting and analyzing statistics on
the characteristics of U. S. letter mail
will be carried out by C-E-I-R, Inc.,
under a contract awarded by the Post
Office Department. Some ten cities
will be surveyed, as to the size of
envelopes, color of ink, typed or hand-
written addresses, and the class of
mail. Study of the information will
lead to development of machines
which will be capable of reading the
address and sorting letters for delivery

to destinations throughout the world.
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DATA PROCESSING
EMPLOYMENT SERVICE
& Grasbner Agency

Our 17th Year

Fast-Growing Companies in the computer industry
are our specialty...advancement is rapid and
the potential outstanding with these younger
companies for:

« Programmers + Systems Analysts
* | S R Specialists « Sales Engineers
« Data Processing Excutives

Among Our Current List of Openings:
Position #1703 Sales and marketing with experi-
ence to call on government accounts for
medium-size, rapidly-growing firm. Know
digital computers. $14,800

Position #1717 Programmer with one year's exper-
ience on medium or large-scale digital com-
puter. Scientific or business application.
Degree preferred. Salary to $16,000

Position #1743 Administration position leading to
vice president in marketing. Experience in
computer sciences starts you at $18, 000 with
$26,000 future.

Position #1758 Systems designs. Prefer science
degree with at least one_year's experience
in computer system design. Project level
trainee. $12,780

Position #1747 Programmer Trainee. Degree in-
cluding math through calcuius. Small but
fast-growing company with top-notch scien-
tific staff will train you for an administra-
tive job. . $6,000-$7,000
‘Come In, Write or Call:

DATA PROCESSING
EMPLOYMENT SERVICE
839 17th Street, N.W. Washington 6, D.C.
Phone: Code 202, ME 8-4277

CIRCLE 81 ON READER CARD
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HEAD OF E.D.P. SYSTEMS
$15,000-$20,000

Unusually attractive position that holds future ad-

vancement in both position and salary. Emphasis is

placed on ability rather-than educa‘rlon or

experience.

ASSISTANT TO TREASURER

' $12,500-$15,960
Knowledge of E.D.P. required. Will make surveys
and install changes for one of America’s largest

" companies. Exceptional spot for young college man

m'reres'red in this field.

(4) SENIOR SYSTEMS
' $11,000-$15,000
Urgently needed, men with some experience in Sys-

~ tems. With or without college degrees.

JUNIOR PROGRAMMER

$9,000-$12,000
Above average young college man with minimum
of one year's experience. This opportunity to land
a staff position with an unlimited future.

Companies pay all expenses. No obligation to you
Send. resume in complete confidence to: MR. TOM SCOTT

J.B.M. Consultants
‘i/dmericu; gineol ”

67 E. Madison St.  Andover 3-6955 o Chicago 2, Iil.

CIRCLE 82 ON READER CARD
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C ATTENTION—SCIENTIFIC PROGRAMMERS

DIMENSION AREA (5)

AC SPARK PLUG =

1 THE ELECTRONICS DIVISION OF GENERAL MOTORS
CHALLENGING OPPORTUNITIES = LOS ANGELES 4 MILWAUKEE
PROJECTS = APOLLO 4 TITAN Il 4+ TITAN il

DOt1=15

YOU = AREA (I)

IF (INTERESTED) 1,1, 2

CONTINUE

GO TO 4

POSITIONS AVAILABLE ARE CONCERNED WITH SIMULATION
OF GUIDANCE AND CONTROL SYSTEMS, SATELLITE AND TRAJECTORY

STUDIES, LOGICAL DESIGN, NUMERICAL ANALYSIS, STATISTICAL

O O O O

ANALYSIS, ELECTRONIC SYSTEM DESIGN AND SYSTEMS CALIBRATION

AREA(1) = FLIGHT DATA REDUCTION

~

AREA(2) = MISSILE TRAJECTORY SIMULATIONS AND TARGETING

AREA(3) = SYSTEMS ANALYSIS AND DESIGN

® © ® ¢ © ¢ ©¢ © & & ¢ o

AREA(4) = NUMERICAL CONTROL

AREA(5) = NUMERICAL METHODS
2 PRINT 8, RESUME
3 .FORMAT (110H AC SPARK PLUG, G. F. RAASCH, DIRECTOR OF SCIENTIFIC

1 .AND PROFESSIONAL EMPLOYMENT,

2 DEPT 57-53, MILWAUKEE 1, WISCONSIN, 110)

RESUME = DEGREE + FIELD +4 EXPERIENCE

DEGREE IS B.S. OR M.S. IN THE FIELDS OF

MATHEMATICS, PHYSICS OR ENGINEERING WITH TWO YEARS

C 704-7090 EXPERIENCE

C AN EQUAL OPPORTUNITY EMPLOYER
4 STOP

END



every Brust
~magnetic heac
s 100% testec

Detailed mechanical and electrical test data is on file for every head manufactured. Complete production
drawings allow duplication at any time. Modern quality control and production facilities are unequaled
in the Industry. Couple this with the largest full time technical staff concentrating on magnetic heads
and you’ll understand why Brush cannot be matched in the sum total of capabilities necessary to stay
in advance of your system requirements. Visit Brush and see for yourself, or write for full details.

erSh INSTRUMENTS

DIVISION OF |[CLEWVITE| 37TH AND PERKINS, CLEVELAND 14, OHIO
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P.S. Computape doesn’ t really talk of course. Butin a computer, Computape reliability WI|| deliver its ~

own message. New COMPUTAPE, the premium quality computer and instrumentation tape, is @ &
the product of the only company devoted exclusively to the manufacture of quality tapes for

data processing and instrumentation. /nvestigate new Computape today. Better still, /mmed/ate/y
« COMPUTRON INC.
Send today for your free magnetic tape booklet. : v 122 Calvary Street, Waltham, Massachusetts

CIRCLE 26 ON READER CARD ‘
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line printer
The H207 features a speed of 300
lines- per minute when 64 characters
are printed and has a print ribbon
with three times former life, it is
claimed. Also featured are inter-

il

changeable print drums, permanently
timed hammers and a swing-up drum
arm. HOLLEY COMPUTER PROD-
UCTS CO,, 11955 E. Nine Mile Road,

Warren, Mich. For information:
CIRCLE 200 ON READER CARD

photoelectric tape reader
The 7109 is bi-directional and oper-
ates synchronously or asynchronously

at speeds up to 100 frames per sec-

ond. It is available in eight or 16-
channel configurations. The reader op-
erates at temperatures from —-40° F.
to 160° F. SEATTLE DEVELOP-
MENT LAB., HONEYWELL ORD-
NANCE DIV., 5303 Shilsole Ave.,
N. W., Seattle 7, Wash. For informa-
tion:
CIRCLE 201 ON READER CARD

air conditioning
The Site Environmental System is a
specially designed air conditioning

unit which meets the specifications-

of all major computer manufacturers
for temperature, humidity and filtra-
tion control, it is claimed. FLOATING
FLOORS INC,, 22 E. 42nd St., New

York 17, N. Y. For information:
CIRCLE 202 ON READER CARD

microfilm printer

The TD-943 is able to read digital
data from computers or mag tapes,
print information, and plot both
curves and lines on cathode ray tubes

December 1962

o proJﬁce both microﬁln.l and hard

copy. Input is accepted at speeds up
to 62,500 characters per second and
the system has a peak printing speed
of over 29,000 lines per minute.
TRANS-DATA, INC., 1000 N. John-
son Ave., El Cajon, Calif. For infor-
mation:
CIRCLE 203 ON READER CARD

punched tape verifier

In addition to handling paper tape,
the ADS-04 is able to operate with
oiled paper, Mylar, or aluminum-My-
lar laminate in lengths up to 1000
feet, spooled or fanfold, in any com-
bination at speeds up to 60 characters
per second. ADVANCED DATA
SYSTEMS CORP., 2037 Granville
Ave., Los Angeles 25, Calif. For in-

formation:
CIRCLE 204 ON READER CARD

instrumentation recorder

This recorder features seven bi-direc-
tional tape speeds of 1%, 3%, 7%,
15, 30, 60 and 120 ips, which are
electrically selectable. Capstan speed
is held accurate to within .02% by
phase lock to'a crystal-controlled ref-
erence frequency. PRECISION IN-
STRUMENT CO., 1011 Commercial

St., San Carlos, Calif. For information:
CIRCLE 205 ON READER CARD

random-access tape transport

The Facitape ECM 64 Carousel! fea-
tures -a platter which holds 64 tape
reels, each containing 29% feet of
%”, eight-track mag tape. Average
access time of this random-access de-
vice is approximately two seconds.
Packing density is approximately 200

Se s esesseessecssesser s s oo

an invitation and a
challenge to:

SENIOR PROGRAMMERS
ANALYSTS
PROGRAMMING
ENGINEERS ... from

CEIR.

C-E-I-R, the international prob-
lem-solving firm, is the world’'s
most experienced in computer
services, electronic data process-
ing, and operations research,
among other capabilities. Because
of the dynamic expansion of its
consulting activities, C-E-I-R has
major openings in both the
Washington Center and the New
York Center.

WASHINGTON: Positions for
senior scientific analyst-pro-
grammers who can assume
managerial responsibility.
Requirements include M.S.
or Ph. D. in applied mathe-
‘matics, statistics, engineer-
ing, or related fields, and
considerable programming
capability.

NEW YORK: Positions for
programmers with 4-5 years
of experience, with at least
one year of experience, on
the IBM 7090. Backgrounds
in PERT or Critical Path
Methods are desirable.

IBM 7090 and 1401 computers are
on our premises. Examples of
C-E-I-R's applications include re-
liability systems, celestial mechan-
ics, medicine, operations research,
information retrieval, and man-
agement sciences.

Salaries are commonsurate with
education and experience.

Subinit resumes, in confidence, to:

Mr. R. H. Meyer

Director of Personnel
C-E-I-R, Inc.

One Farragut Square South
Washington 6, D. C.

An Equal Opportunity Employer

CIRCLE 91 ON READER CARD
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openings for

COMPUTER
PROGRAMMERS

on new 412-L
air weapons
control system

A Single,
Semi-Automatic
Electronic System,
Tying Radar Sites,
Command Control Centers
And Weapons Bases
~ Into a Unified,
Highly Capable
Air Weapons
Control Operation

OPENINGS
IN
SOUTH CAROLINA:

New group being formed now to
staff 412-L operational sites being
installed in So. Carolina—possibilities
for later overseas assignment. Will
help develop and implement pro-
grams for the 412-L digital computer.
Requirements: Technical college de-
gree; knowledge of SHARE or other
large scale scientific programming
" techniques.

Excellent starting salaries — benefits
plan approximately 17% or more of
your annual salary—plenty of room
for advancement in these positions.

Forward your resume in confidence to
Mr. P. T. Smith, DSD Product Service,
General Electric Co., Room 56-L, Wa-
son Bldg., So. Main Street, No. Syra-
cuse, N. Y.

GENERAL
ELECTRIC

An Equal Opportunity Employer

CIRCLE 85 ON READER CARD
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NEW PRODUCTS . ..

bits/inch; tape speed is 16.4 feet/sec.
Price will be in the $25,000 range,
with delivery scheduled for six to
eight months. AUTONETICS IN-
DUSTRIAL PRODUCTS, 3400 E.
70th St., Long Beach 5, Calif. For

information:
CIRCLE 206 ON READER CARD

mag tape unit

The D2020 is fully IBM compatible
for tape formats of 200 and 556 bits
per inch and has a 30 inches per sec-
ond bi-directional drive with a five
ms start time and 1.5 ms stop time.
DATAMEC CORP., 345 Middlefield
Rd., Mountain View, Calif. For in-

formation:
CIRCLE 207 ON READER CARD

pecm telemetry data processor

Model 285 is able to accept variable
word-length data within a frame in
any word pattern, has a range of
one bit per second to one million bits
per second and has remote or manual
format selection. Data outputs avail-

able include BCD, truncated (four to
fourteen bits) or untruncated (four
to sixty-four bits) broadside or serial

. . . parallel recording output. ELEC- -

TRO-MECHANICAL RESEARCH,

INC., Sarasota, Fla. For information:
CIRCLE 208 ON READER CARD

photovoltaic readout cell

The HTA 121 is especially suited for
reading punched tape and punched
cards. The cell is self-generating and
has a response time of less than 10
microseconds. HELIOTEK, . 12500
Gladstone Ave., Sylmar, Calif. For

information:
CIRCLE 209 ON READER CARD

gp 6144 bit buffer
The 2000 has been specially designed
to provide the needed speed conver-

IBM
Systems and

Scientific
Programmers

& Analysts

Explore excellent career assignments
available with IBM’s Federal Systems
Division. Total systems development
offers you unique opportunities to
grow with the programming pro-
fession . . . to participate in the de-

velopment of new techniques and pro-

gramming applications. Immediate
assignments are open with our ad-
vanced systems staffs in:
Programming analysis

Simulation programming

Real time operation programming

These include challenging tasks in:
Data Reduction
Decision Programming
Information Retrieval
Logistics Simulation
Message Switching
Numerical Analysis
Sound Recognition
Orbital Prediction
Problem-Oriented

Language Processors

These are opportunities for personal
and professional growth. In addition
to educational and benefit programs,
salaries are commensurate with abil-
ity and merit. Relocation expenses
are paid. Locations are in Washing-
ton, D. C., Midwest, and Far West.

Assignments are available at interme-
diate and senior levels. Qualifications
include experience in programming
large-scale computer systems.

Write today, outlining your back-
ground, to:

James H. Burg, Dept. 7017
IBM Federal Systems Division
Bethesda 14, Maryland

An Equal Opportunity Employer

CIRCLE 86 ON READER CARD
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sion between I/0 devices and voice
frequency data transmission systems
in the communications field. Both in-
put and output proceed asynchronous-
ly at speeds up to 3000 words per
second and are able to operate simul-
taneously. DATA -SYSTEMS, INC.,
20535 Mack Ave., Grosse Pointe

Woods 36, Mich. For information:
CIRCLE 210 ON READER CARD

mag tape recorder/reproducer
The VR-2800 and VR-3300 are two
wide-barid mag tape recorder/repro-
ducer systems, each with a frequency
range from O cps to 200 kec. The
former is a laboratory-type instrument

1y

which uses either %” or 1”7 width

tape. The VR-3300 is a portable sys-
tem. CONSOLIDATED ELECTRO-
DYNAMICS CORP., 360 Sierra Madre
Villa, Pasadena, Calif. For informa-
tion:

CIRCLE 211 ON READER CARD

display driver modules
- The QX 12, for incandescent displays
and the QX 14, for Nixie displays,
operate at temperatures from 0 -
100°C and allow direct decoding of
any of the following codes: (8,4,2,1),
(2,4,2,1), (54,2,1), (4,22,1), (Ex-
cess 3) or (Gray). Price for the QX
12 is $120 and $165 for. the QX 14.

SCIENTIFIC DATA SYSTEMS; 1542

15th St.,, Santa Monica, Calif. For

information: '
CIRCLE 212 ON READER CARD

photoelectric code converter

Model 190 is able to convert at speeds
of 20 characters per second, any five
to eight bit code to any five to eight
bit code by interchanging code discs.
Model 190 is priced at $500. Model

190E is also available, with complete -

circuitry for full conversion and buf-
fering, for $2000. INVAC CORP., 26
Fox Rd., Waltham 54, Mass. For in-

formation:
CIRCLE 213 ON READER CARD
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LECTRONIC ENGINEERS
FOR SATELLITE
DESIGN PROJECTS

TRANSIT -« TRAAC - ANNA

Several Engineers are urgently needed to assist in designing
memory systems for APL-developed TRANSIT, TRAAC
and ANNA satellites: These are coincident current memories
containing some 25,000 ferrite cores and 200 transistors
driven by 15 watts. Counting, scaling, satellite control and
other functions as well as protective (fail-safe) circuits are in-
tegrated with the memories. Solutions will réequire many new
and novel concepts.

Accepted applicants will be primarily concerned with magnetic

logic and circuitry. They will collaborate closely with pack-

aging designers to assure survival in severe launch and orbital
environments. Simplified circuits, fewer components and easier
fabrication leading to long life are major objectives. The
positions require BS or MSEE degrees and a minimum of
three years' experience in transistor circuit design for digital
equipment.

A second assignment involves design, assembly and test of a
small computer for shipboard doppler navigation. This is a

low-speed serial device employing new and unique concepts-

of program control. Appointment to this group will afford an
opportunity to learn magnetic design if desired. Respondents
should have a BS or MS degree in EE or Physics, elementary
understanding of computer logic, and experience in transistor
design. .

APL’s modern and well equipped facilities are located an equal
distance between Washington, D. C. and Baltimore, giving
you a choice of country, suburban, or city living. Several
nearby universities offer graduate study. Public schools in the

area rate among the best in the nation.

Direct your inquiry to:
Professional Staff Appointments

The Applied Physics Laboratory - The Johns Hopkins University

8693 Georgia Avenue, Silver Spring, Maryland
(A residential suburb of Washington, D.C.)

An equal appormhity employer

CIRCLE 87 ON READER CARD
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CRUCIAL SYSTEMS CHALLENGES OF THE '60's

ULGIORINOm A
SIS U NN b

PO IR

Combating Information Saturation

Todays decisions at the highest level of military command
require a range, precision and speed of communication and
information processing beyond virtually anything conceivable
in the past. Further, optimization of the .electronic portion of
a command control system cannot be considered iridepend-
ently of the capabilities of the ultlmate human decision-
maker in the chair of command. .

A good case in point is the SAC global command and control
system 465-L, for which ITT International Electric Corpora-
tion carries systems development, design and management
responsibilities. In order to further multiply the effectiveness
of the military commander, faced with the crucial task of
assimilating vast quantities of information projected on the

screens_before him, ITT engineers and scientists recently
added a remarkable new capablllty to 465-L: data presenta-
tnon in color.

Operatmg at speeds that appeared incredible only a short time
ago, the system enables computer outputs to be converted to
alpha-numeric form...photographed...developed and pro-
jected on control center screens in as many as 7 colors in a
matter of seconds,

This new capability opens up a whole new field of data format
techniques to be explored. An obvious and immediate value

"is the enhancement of human perception through color

changes denoting differing degrees of situation criticality.

OPPORTUNITIES IN MANY COMMAND AND CONTROL AREAS NOW
OPEN TO SYSTEMS ENGINEERS AND SENIOR PROGRAMMERS

Many of these positions are on 465:L. Othér opportunities relate to large-scale commercial digital communication systems,
oceanic systems, and satellite control. Your inquiry about any of the positions listed below will receive immediate attention.

PROGRAMMERS /ANALYSTS. For real-time programming analysis and
development. Broad activities encompass advanced programming sys-
tems, including special color display routines; diagnostic programs;
automatic recovery; problem-oriented language; artificial intelligence.

OPERATIONS ANALYSTS. To establish systems requirements in satel-
lite control, air traffic control, ASW and command/control. Also, as-
signments in man/machine communications and information retrieval.

SYSTEMS IMPLEMENTATION ENGINEERS. Electronic engineers to de-
velop tests for stressing and evaluating communication-display-com-
puter systems. Recommend improvement and refinements. Also, field
positions for installation and integration of digital command/control
systems.

INFORMATION SYSTEMS ENGINEERS. For design of command/control
and advanced communications systems. Experience in traffic, antenna
and propagation theory, and mathematics as applied to communica-
tions and space technology.

DIGITAL SYSTEMS ENGINEERS. Engineers with management ability
to direct sub-systems engineering effort on a global command/control
system. Experience is desired in message traffic control, data process-
ing systems, data display and multi-sequencing techniques.

Write fully in strict confidence to Mr. E. A. Smith, Manager of
Employment Box 35-C, ITT-International Electric Corporation,
Route 17 and Garden State Parkway, Paramus, New Jersey.

An Equal Opportunity Employer

INTERNATIONAL ELECTRIC CORPORATION

CIRCLE 88 ON READER CARD

62

DATAMATION




O

JBage

people

DATAMATION

d

m=]

et

B New director of the Princeton
Computation Center of Electronic
Associates, Inc., is Walter Brunner,
who was previously a senior applica-
tions engineer with EAIL. The center,
one of four which EAI operates, con-
ducts analog computer studies in all
areas of scientific research, rents com-
puter time and conducts primary and
advanced courses: in analog computer
techniques.

B The RCA EDP division has an-
nounced the promotions of Arnold
K. Weber to division VP and general
manager, and Edwin S. McCollister
to division VP, business planning and
marketing. Weber will still be respon-
sible for the overall direction of RCA
dp activities, while McCollister will
continue to be responsible for all
marketing activities, including sales
and product planning.

B Jack D. Little has joined Plan-

ning Research Corporation, Los An-

geles, as a senior associate in the
firm’s Information Sciences Division.
Little, formerly with THE RAND
Corp., will be deputy director of the
Information Sciences Department.

B William W. Eaton, a director and
vice president of C-E-I-R, Inc., has
resumed private consulting practice.
Eaton, one of the original co-founders
of C-E-I-R, will be available to the
company on a part-time basis as re-
quired, and will contiue as VP and
director.

B New general manager of Packard
Bell Computer is J. J. McDonald, who

- will direct engineering, manufactur-

ing, and marketing of computers and
other digital systems, equipment and
components. McDonald was formerly
vice president in charge of engineer-
ing and research at Consolidated Sys-
tems Corp.

B The Electrada Corporation, Los
Angeles, has announced the appoint-
ment of Paul S. Collins as vice presi-
dent, corporate planning and product
development. Collins was previously
director, special projects, Hughes Air-
craft Co.

wanted: the
development
engineer

who can advance

this advanced
digital
transport

We’re looking for the engineer who's looking for a chal-
lenge. Is that you? If so, at Ampex, you have room to con-
ceive, design and develop your ideas into working models.
Room to grow. At Ampex there’s stability: nearly all of our
multi-million dollar development programs are company
sponsored. And you’ll work in one of the finest areas any-
where: either Redwood City, near San Francisco, or Culver,
City, near Los Angeles. If you have a degree in electrical
engineering, physics, or engineering physics and would like
to supervise the conception, analysis and experimentation
of new high-speed servo mechanisms and control devices,
electro-mechanical accessing digital memories, or advance
circuit designs for feedback amplifiers and control elec-
tronics, write to: E. C. Knapp, Ampex Computer Products
Company, 9920 West Jefferson Blvd., Culver AMPEX
City, Calitornia. An equal opportunity employer.

CIRCLE 89 ON.READER CARD
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DATA SYSTEMS

COMPUTER PROGRAMMERS

AND ANALYSTS
for

LOS ALAMOS
SCIENTIFIC
LABORATORY

Los Alamos is expanding its Project
Rover test facilities and has estab-
lished a permanent organization at the
Nuclear Rocket Development Center
near Las Vegas, Nevada. Career op:
portunities exist in connection with
development of very high power, fast

start-up reactors.

Senior data system computer program-
mers and analysts are invited to in-
vestigate the advantages of affiliation
with the Laboratory. The work involves
analysis of digital computer require-
ments for test stand operation with
respect to inputs, outputs, and nu-

merical analysis in the context of

a

total information system from physical
variable to data displays. Analysts will
determine and plan flow diagram and
program, considering real-time, de-
layed-time and extensive data check-
ing and editing requirements for digital
computer processing. Requirements
include an MS degree in mathematics
and a minimum of 4 years’ experience
on a large scale binary _‘computer,' plus
a background in instrumentation,
telemetry or large technical data-
handling systems, and.ability to direct

junior programmers.

Employees live in or near Las Vegas,
and are permanently assigned to work
at the Nuclear Rocket Development
Center. Project Rover is operated by
the Laboratory for the U.S. Atomic

| Energy Commission.

Send resume to:

Recruiting Department

Division 62-D

los@h Yalamos

seientific laboratory

OF THE UNIVERSITY OF CALIFORNIA
LO$ ALAMOS, NEW MEXICO

U.S. CITIZENSHIP REQUIRED

An equal opportun’fh{ employer.

CIRCLE 90 ON READER CARD
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Said Max Planck:
“The energy of a quantum is q’irect/y proportional to the frequency of vibration of its electromagnetic wave."”

A new window in space'is being explored by scientists at Lockheed Missiles & Space Company. While the visible spectrum
of stars is observable from the earth, photons of several hundred to several thousand electron volts are filtered out by the
atmosphere Hence undetectible on the earth's surface.

Very hot stars may have coronas—as does our sun. Scientists speculate that, if |t were possible to study that portion of
the frequency range known as “'soft’ X-rays (which may emanate from the coronas of very hot stars), we might gain new
insights into the evolution and constitution of the universe.

To initiate a search for celestial sources of “'soft” X-rays, Lockheed (under NASA sponsorship) has developed and built
photon counters to be carned aboard sounding rockets. Thus a survey of the night sky will be made for sources which emit
photons in the 100-to-10,000 electron volt energy range.

Of interest to most engineers and scientists is the fact that this investigation was originated by a young Lockheed physicist.
He realized that no.serious attempt was being made to investigate those wave lengths just below the ultraviolet. Many similar
developments have been evolved by Lockheed people who find here the creative freedom they need to pursue their own
original ideas.

Lockheed Missiles & Space Company is located on the beautiful San Francisco Peninsula, in' Sunnyvale and Palo Alto,
California. We invite you to investigate your own career-potential with Lockheed. Write: Research & Development Staff,
Dept. M-38A, 599 North Mathilda Avenue, Sunnyvale, California. Lockheed is an equal opportunity employer.

LOCK HEE D MISSILES & SPACE COMPANY

A GROUP DIVISION OF LOCKHMHEED AIRCRAFT CORPORATION

SYSTEMS MANAGER FOR THE NAVY POLAR!S FBM AND THE AGENA VEHICLE IN VARIOUS AIR FORCE SATELLITE PROGRAMS.
OTHER CURRENT PROJECTS INCLUDE SUCH NASA PROGRAMS AS THE 0GO, ECHO, NIMBUS, RANGER AND RIFT,

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA ¢ CAPE CANAVERAL, FLORIDA « HAWAI
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OSCILLOGRAPH: Type 5-119 record-

ing oscillograph is described in this

16-page bulletin. Features, capabil-
ities, and specifications are offered.
CONSOLIDATED ELECTRO-
DYNAMICS CORP., 360 Sierra Madre

Villa, Pasadena, Calif. For copy:
CIRCLE 130 ON READER CARD

WATT CONVERTER: This technical bul-
letin includes features and specifica-
tions of the T357 computer module.
AVTRON MANUFACTURING,
INC., 10409 Meech- Avenue, Cleve-

land 5, Ohio. For copy:
CIRCLE 131 ON READER CARD

G-15 CPM/PERT: Features of the G-15
Critical Path Method and PERT pro-
gram are noted in this four-page bro-
chure. BENDIX COMPUTER DIV,,
5630 Arbor Vitae St., Los Angeles

45, Calif. For copy:
: CIRCLE 132 ON READER CARD

MEMORY SYSTEM: This brochure ex-
plains selections of operating modes,
options and systems capacities of a
five-usec memory system. RCA SEMI-
CONDUCTOR & MATERIALS DIV.,
COMMERCIAL ENGINEERING,

Somerville, N. J. For copy:
CIRCLE 133 ON READER CARD *

AUTOMATOR MODULE: A technical bul-
letin describes this self-powered relay-
type programmer. Characteristics, re-
lay ratings, construction, compatibility
and specifications are offered. TRIO
LABORATORIES, INC., Plainview,

L. I, N. Y. For copy:
CIRCLE 134 ON READER CARD

LOGIC CIRCUITS: A six-page bulletin de-
scribes the DMC 100 Digital Micro
Circuit and its ratings, gives worst-
case design considerations and ana-
lyzes test and evaltuation results. RCA,
COMMERCIAL ENGINEERING

DEPT., Somerville, N. J. For copy:
CIRCLE 135 ON READER CARD

REDUCTION EQUIPMENT: This four-
page booklet describes a new line of ac-
quisition and reduction equipment for
track and range data. Information on
a high speed velocity plotter, space-

December 1962

time receiver, space-time quantizer
and data display unit is included.
RESDEL ENGINEERING CORP,,
990 S. Fair Oaks Ave., Pasadena,
Calif. For copy:

CIRCLE 136 ON READER CARD

DATAFINDER: An illustrated brochure

features a device for assisting key-
punchers in preparing complex forms.
Its operational features are listed. TAB
PRODUCTS, CO., 550 Montgomery

St., San Francisco 11, Calif. For copy:
CIRCLE 137 ON READER CARD
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There a te before EAC |

Horse ‘n’ buggy bookkeeping methods
get the job done eventually, but EAC
puts extra horsepower in modern ac-
counting systems.

Each precision-printed card is of the
very best stock available. And your
intricate machines won't balk at EAC
cards, because they're precision-cut, too;
no rough or fuzzy edges to contend with.
To make sure that you get the high-
quality cards your machines require,
production is entrusted to well-qualified
personnel with many years experience.
Whether you require a special or regu-
lartype card, perfection is a promise
at EAC.

Furthermore, you get delivery when
expected; and the cards are packed in

— e b e m G b e G e bt e e

I
, Electronic Accounting Card Corp.

; Drawer } 2 70, High Point, North Carolina
Please send me complete price list and samples of EAC precision tabulating cards.

I
1 NAME

easily opened, tear-tape cartons for your
convenience.

Whoa! Before you turn the page, clip
this handy coupon and mail it to us.
We'll immediately send you a complete
catalog of EAC services with the name
and address of the nearest EAC repre-
sentative.

- - - - - -

! ADDRESS
L.

b b et e bem b wwe b b b b et e e e M et et G e et e

—
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SENIOR |
PROGRAMMERS

“Help solve the Common Language Problem”

Packard Bell's new PB-440 Dual Memory
Stored Logic, “Common Language” Computer
has created unusual opportunities for. the
Senior Programmer interested in Micro-Pro-
gramming the PB-440 so that it will be capa-
ble of utilizing machine language programs
of other computers. To assist in the Micro-
Programming of command sets optimized for
specific application areas.

If your background includes creation of as-
semblers, interpreters, compilers or function
evaluation routines on conventional com-
puters, please send resume to Mr. G. G. Feijoo.

PACKARD BELL
COMPUTER

An equal opportunity employer.

1905 Armacost Ave.
Los Angeles 5, Calif.

NCR
EDP OPPORTUNITIES

Present and planned expansion has created new
opportunities for qualified personnel:

® SYSTEMS ANALYSTS
Background in manufacturing systems of
inventory and production control using
punched card techniques. Programming ap-
titude or experience desirable. Willing to
relocate. Future assignments in South,
East, and Mid-west.

e PRODUCT PLANNER
Sufficient technical and systems knowledge
to assist in definition of equipment for pro-
posed lines. Some marketing knowledge
desirable. . :

o SYSTEMS ENGINEER
EDP experience plus equipment engineer-
ing background. Work in Product Planning
relating design needs to customer needs
from marketing viewpoint.

® CUSTOMER INSTALLATION REPRESENTATIVES
2-5 years’ experience in computer program-
ming, college background and systems an-
alysis . work in commercial or scientific
areas. Locations vary.

REPLY IN CONFIDENCE TO:

T. F. Wade, Technical Placement
The National Cash Register Co.
Dayton 9, Ohio

An Equal Opportunity Employer
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POSTPAID

swer to fast, easily-obtainable reference material.

check enclosed.

DRETEAMATION

(J FOR SET
o\ ’ v OF TWO

Here is the easy way to protect your back copies of DATAMATION. Each
of these attractive, durable binders, made of washable, simulated Morocco,
will accommodate six copies of DATAMATION. The binders are the an-

Complete coupon at right indicating number of sets desired and amount of
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" COMPUTER POWER

4 APPLICATION OF

NEW TECHNIQUES

Signify a Vast Range of Assignments on New Programming Developments
at General Electric Computer Operations Throughout the United States

Continuing a vigorous course in software development and customer assistance, the
Computer Department and Process Computer Operation now have immediate openings.
offering a wide variety of assignments at intermediate and senior levels. These offer
computer programmers opportunities to broaden their applications experience, con-
tribute to the development of new programming techniques and work with large-scale,
complex programs on new computer systems. Programming experience, BS degree in any
of the following:—Mathematics, Physics, Engineering, General Science and Business

Administration—highly desirable.

OPENINGS IN PHOENIX, ARIZONA
DIAGNOSTICS ' . s

Engineering programmers required for diagnostics, logic design E

- assistance and design automation on real-time data communica-
tion systems, large-scale thin film systems, and real-time process
control systems. - . .

PROGRAMMING RESEARCH »
Program research projects on development of assemblers, com-
pilers, machine language problems, and automatic coding devices.

SENIOR TECHNICAL WRITERS

Develop reports, documentations on programming techniques
and information brochures. Position requires working with
computer application managers and a fundamental knowledge
of computer programming in addition to technical writing ex-
perience. ’ . ' .

SYSTEMS RESEARCH & SYNTHESIS

Development of software packages involving complete analysis

and programming for commercial, industrial, scientific and ap-

plications engineering,

INTERNAL BUSINESS DATA PROCESSING

Programmers working on internal business and manufacturing
data processing. Positions involve systems programs and anal-

ysis. Group is used as experimental test area for new research -

developments.

APPLIED PROGRAMMING—

PROCESS COMPUTERS .
Real-time programming, systems analysis on small through
large-scale process control systems. Group workirig on pro-
gram research, software packages, customer consultation,

OPENINGS AT COMPUTER INSTALLATIONS
ACROSS THE COUNTRY

APPLICATIONS CONSULTANT

Customer consultation involving systems analysis, program-
ming, and programming instruction on the GE 225 at cus-
tomers’ location (business and scientific application). '

"OPENINGS AT HUNTSVILLE
COMPUTER CENTER, ALABAMA
Business data processing on comprehénsive mapagement-oriented

systems, for efficient control of financial, engineering,’ manufac-
turing, and quality control applications. Scientific applications

‘on extremely complex and large programs ‘associated with en-

gineering, flight test, missile dynamics and trajectory problems.
Large variety of computer systems being utilized at the Center.

WASHINGTON, D. C.

Scientific applications involving large information ‘storage and

OPENINGS AT COMPUTER CENTER,

vretriev'al programs, manipulation of data; analysis of novel
.computer techniques and processing methods.

OPENINGS IN NORTHERN NEW JERSEY
AND NEW- MEXICO'
Scientific' Programmers, to work closely with re§earch éngineers
and scientists on simulation, engine_ering, and test programs Qﬁ
missile designs, testing and evaluation,

ADDITIONAL OPENINGS IN PHOENIX
. Design & Development Engineering :
Quality Control Engineering’
& Product Service

A short outline of your background and interests is invited. Write to: Mr. J. E. Torrey,
Computer Dept., General Electric Co., Room 56-L, P.O. Drawer 270, Phoenix, Arizona.

GENERAL @B ELECTRIC

- An equal Opportunity Employer
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Mathematicians
and Programmers

Expansion of our present computing facili-
ties and .delivery of an IBM 7044 in June
1963 has created several outstanding oppor-
tunities for experienced mathematicians and
programmers. Continued growth of Raytheon’s
Missile and Space Division has resulted in
projects requiring additional mathematicians
and programmers experienced in missile tra-
jéctory and space orbit calculations, optimiza-
tion techniques, numerical solution of partial
differential equations, or PERT.

Positions are at our Bedford Laboratories

which are convenient to Boston and its cul-.

tural centers as well as all the wonderful
recreational facilities of New England’s moun-
tains, lakes, and seashore. Outstanding com-
pany benefits include support for study at
nearby world-famed educational institutions.

The following positions are open:

Applied Mathematician — pPhD in
applied mathematics and five years experience
as a mathematician in the missile, space, or
aircraft industries. Must be thoroughly expe-
rienced in the mathematical and numerical
methods used for solution of problems in
these industries and will act as a consultant to
engineers and programmers.

Senior Programmer —_ BS in mathe-
matics, physics, or engineering and three years
experience in scientific programming for the
IBM 704, 709, or 7090, preferably in the mis-
sile, space, or aircraft industries. Graduate
study is desirable and will be compensated
for in injtial salary.

Systems Programmer —BS in
mathematics, physics, or engineering and two
years of systems programming for the IBM
704, 709, or 7090.

Programmer — BS in mathematics,
physics, or engineering and one year of expe-
rience in programming for the IBM 1401.

Please forward your resume to Mr. William
O’Melia, Missile & Space Division, Raytheon
Company, Bedford, Mass.

An Equal Opportunity Employer
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_which is establishing a new plateau in the technology.

\
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“THE COMMON-LANGUAGE GOMPUTER™

R

REAKS THE
GOMPUTER LANGUAGE BARRIER

NOW—a small computer designed so that your programmer can. create a
command list to fit his particular problem. A program written with his com-
mands will require less memory and take less machine time than one he
would write if restricted to the single command list of conventional com-
puters. Example: Our programmers created a command list especially for
use in writing a scientific compiler. Object programs produced by the
resultant FORTRAN [l compiler require about half the memory and run far
faster than corresponding programs for conventional computers.

INTERCHANGEABLE PROGRAMS —You can use your existing FORTRAN library
on the latest high-speed hardware without reprogramming...run PB440
FORTRAN programs on other computers...even program the PB440 to

-utilize your existing machine language library.

The PB440 is a product of a new technology we call Dual Memory-Stored
Logic. Its tremendous power can be applied to realtime systems, scientific/
engineering problems, business data processing...wherever computers
have an application.

The PB440 has an outstanding display console, can add in one microsecond,
input-output at speeds to 800 kc, has program interrupt and many other
brilliant features. Call or write today for complete data on the computer

/

Condensed Specifications

DUAL MEMORY

Main Memory: Size................... 4096 words expandable to 28,672
Speed. ...l 5 microseconds cycle time

Word Length. ................. 24 bits single precision
36 bits expanded precision

48 bits double precision
Logic Memory: Size. .................... 256 words expandable to 4,096
Speed. ... 1 microsecond read time

INPUT-OUTPUT —Typewriter, and choice of paper tape, Eards, line printer,
magnetic tape. ’

System input-output transfer rates 140,000 words per second.
400,000 characters per second (optional 800,000 characters per second).

EXECUTION TIMES (24 bit fixed point operands) i
1 to 11 microseconds

add .. e

subtract ... i 3 to 13 microseconds
multiply o e e e 25 to 33 microseconds
diVIde .ot e e e 47 to 57 microseconds

FOR FULL INFORMATION ON THE PB440 WRITE:
Ph Packard Bell Cormputer

1931 ARMACOST AVENUE, LOS ANGELES 25, CALIFORNIA
A Division of Packard Bell Electronics

CIRCLE 2 ON READER CARD .



Now, all the stability and dependability of ferrite memo-

ries with non-destructive read-outs for repeat functions.
Ferroxcube Biax memory units are available in element,
_ plane, or stack cdnfigurations for use in digital, general
data processing or data réduction systems. The Biax
memory core has two orthogonal holes, with related flux
fields running at 90° to each other. Data storage is ac-
complished by saturating the ferrite material around one

hole in the desired pblarity direction. Upon command,

an interrogating pulse is fed through thé other hole, .

sensing the polarity, but not destroying the field, per-

mitting an infinite number of read-outs without rewrites.

MNI LSdId

ERRITES

AVAILABLE
RIGHT NOW!

SAX

...IN ELEMENTS, PLANES OR STACKS

SPEED AETEV 0P EHENT

WRITE

for your copy
of complete
theory and
engineering
data on

BIAX

- MEMORIES

FERROXC UB E CORPORATION OF AMERICA/ SAUGERTIES, N,
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